-1- DESCRI PTI ON RESI N- BLEEDOUT PREVENTI NG AGENT AND METHOD FOR PREVENTI NG
RESI N- BLEEDOUT TECHNI CAL FI ELD [ 0001] The present invention relates to a
resin- bl eedout preventing agent and nmethod for preventing resin-bleedout
in the die-bonding process whereby a lead franme, printed wiring board or

ot her sem conductor wiring substrate is bonded with resin to an IC chip.
BACKGROUND ART [ 0002] Sem conductor chips are normally bonded to | ead
frames, printed wiring boards and other substrates with die bonding resin.
The bondi ng surface of the substraf&SCRIPEEPNal |y plated with gold, silver,
pal | adi um copper, nickel or the like, but if the surface is too rough or
if the surface has been contam nated with an organic material such as a

pl ati ng addi RE&EY-RAEDQUAT AREIVIENG I Ngg &GENGT ANRaMERHOD bF@RJPROVENTING

(resin-bleedout (RBO)) of resin %ﬁg [tives. can occur when di e bondi ng
resinis appliedin the die bond%% '%gggégﬁméuch RBO detracts fromdie
bondi ng strength and adversely affects the subsequent steps of wire

bondi ng and nol di ng. %9003] Conventi onal means of preventing RBO have
i ncl uded r edtRGHY dfitPace roughness of the plated surface at the

bonding ar ea&g%b&ﬁfgtf%%éﬂ@{%n%ﬂ%% rdnd Mesh ggftegﬁnsurface to

renove conta e surface roughness “of the bondi ng surface

cannot  al waylsdspute guesenidogusgenhi sndf iethsddifer bpndiragtisgrengt h and
e -2- assenbly machi ne. The probl em

the i mage recogniti.on capahility of t
wi th washi ngd% éﬁﬁQQﬂﬂgg ﬁ&stb&eﬁlﬁﬁan?ﬁﬁgaﬂF?g?ﬁ NIRRT ABY cBat e&thd
seal ant coatfraMes rS0te@stiirli8904baTa besaLMert BEsecHhahEENE. Al gt

Docunent 1 ,
substrate is bonded with resin to an IC chip.

BACKGROUND ART

[0002] Semiconductor chips are normally bonded to lead
frames, printed wiring boards and other substrates with
die bonding resin. The bonding surface of the substrate
is normally plated with gold, silver, palladium, copper,
nickel or the like, but if the surface is too rough or if
the surface has been contaminated with an organic
material such as a plating additive, anti-tarnishing
agent or sealant, bleeding (resin-bleedout (RBO)) of
resin or additives can occur when die bonding resin is
applied in the die bonding process. Such RBO detracts
from die bonding strength and adversely affects the
subsequent steps of wire bonding and molding.

[0003] Conventional means of preventing RBO have
included reducing the surface roughness of the plated
surface at the bonding area to control capillary action,
and washing the surface to remove contaminants. However,
the surface roughness of the bonding surface cannot
always be reduced because this affects die bonding

strength and the image recognition capability of the



shows that RBO can be prevented by immersing the substrate in a solution
consisting mainly of a carboxylic acid, thiol or the like to thereby
adsorb an organic coat of 1 to a few nmplecules, without altering the
surface roughness of the substrate or Washing off the anti- tarnishing
coat or sealant coat, and w thout adversely affecting the w re bonding,
nol di ng and ot her assenbly properties because the adsorbed organic coat is

extrenely thin, 1£%90 a re ul t OL further research, the inventors in
this case have"dt “tenat S PEBPOSTKYIERoWRBIARY ha%i RET 2RI ar gr oup

has a great efa RBRH e ik ehiteCtarhhafih ec5§£b9ﬁ¥|é§af§h9,cégﬂ(ﬂ
conpound or the like of Patent Docunent 1 (Patent Docunent 2). However,

fl uor oal kyl %@hﬁﬁhﬁd§iﬁﬁy pose waste- water treatment problens because they

contain fluo tent nt 1: Japanese_Pat ent _Publication No. H11-
195662A Pat emd}%gcu %apa RS8R B b P AT o RSB L5300

DI SCLOSURE %oﬂdEﬂuﬂ\ﬁEMBloO&alﬁR@L@MsvmtBE 5L Miske BY1 dgiEch&VENTI ON [ 0006]
It is an object of the present invention to provide a resin-bl eedout
preventing agEMtidt& iFosesSHeyiopr 6BREAELERY Rasheywafer trebe¥ehic and

dges ot advgieel nihf o6l e 10080 RLEENG! By86,898RTBLY, RIORRLLI o5 even

-3- using a |ow'stress type resi det ract romthe effects
of antl-tarnﬂéwlﬁg)amdkseabdﬁ@uﬂeeatwenhoutNEAhErEmR BOEVENGE JHE PROBLEVS

[ 0007] The |nve tors, i th is case arrived at the resent inyention after
di scovering,® s A §$ﬁ§ﬁ§FFv8rr8§§HFBﬁ nggFBﬁp aB¥Lorganic

conpounds haiﬂﬂﬁsr@nrge%détb|er@@iétLaﬁ|{:eM@HE| ngnefwehoﬁlaaadpeﬁ@eif\ﬂer
probl ems for waste-water treatnent than f1Uori ne-
affecting the wire bonding, molding and other assembly
properties because the adsorbed organic coat is extremely
thin.
[0005] As a result of further research, the inventors
in this case have also shown that a fluorcalkyl compound
having a polar group has a greater RBO-preventing effect
than the carboxylic acid, thiol compound or the like of
Patent Document 1 (Patent Document 2).
However, fluoroalkyl compounds may pose waste-
water treatment problems because they contain fluorine.
Patent Document 1: Japanese Patent Publication No. Hl1l-
195662a
Patent Document 2: Japanese Patent Publication 2007~
52890A

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] It is an object of the present invention to
provide a resin-bleedout preventing agent that poses few
problems for waste-water treatment and does not adversely

affect die bonding strength or assembly properties even



cont ai ni ng conpounds and do not detract fromthe effects of

anti-tarni shing and seal ant treatnent or adversely affect die bonding
strength or assenbly properties even using a |lowstress type die bonding
resin in a process for preventing resin bleed-out by i mersing a substrate
in a solution containing a resin bleed-out preventing agent to thereby
adsorb an organic coat on a plated surface. That is, the present invention
is as folloms.w&£0008] (1) A resin-bleedout preventing agent containing

the phosphoriiBEid KMt Hes5 &85t 8d Sy OPAEDBoF FEW NGO g8REFAFT f or nul a:
[C] 0 = P(OrSR-Nd-dFdH:QHF Bnewhenehd sRInbeRhES 8B $aft CArdfraatyr at ed
or unsaturated hydrocarbon group, R2 represents a |ower alkylene group, n
is an integer fromO to 10 and mis an integer from1 to 3). [0009] (2)

The resin-blee t_nre i agent according to (1) above, wherein Rl of
t he aforeneﬁFFune$wﬁbﬁ%§3h8&?3 P&P@&F@g is either a C8-20 alkyl group,
al kenyl grouppeu7 pl kyRy! i @FOuer $2id 1t ldid ene igURt the N IS an

integer from1l to 6 and mis an integer from1 to 3. (3)_ A resin-bl eedout
preventing ajfefeHecerinigon @ItEr dhsceycabsde, adl doreshlhi afng a

ni trogen- conp ﬂQié1q:te95re%]@691l G @%B@”B‘E' EﬁfgSn?Bt hg&?&ﬂh@@' A% ggent
conprising any of a tetrazole derivative, tridzol € “defrvative, 1ndazole
derivative andrddirazule=diert yatawating0ei@pct4rhAtmpbhediéoerpreventing

resi n- bl eedout h appl yi ng .a resin-bl eedout preventing treatnment using a
resi n- bl eeddlt® ‘%V%ﬂ%?%d”%ﬁ@ﬁﬂmﬁé%bFﬁ@ﬁﬁmFBtaﬁPaBnnggrl??T t hrough (3)
above. (5) Asthsidaie dhglodds Beenssubbechedrbet from the effects

of anti-tarnishing and sealant treatment or adversely

affect die bonding strength or assembly properties even
using a low-stress type die bonding resin in a process
for preventing resin bleed-out by immersing a substrate
in a solution containing a resin bleed-out preventing
agent to thereby adsorb an organic cocat on a plated
surface.

That is, the present invention is as follows.
[0008] (1) A resin-bleedout preventing agent containing
the phosphoric acid ester represented by the following
general formula:
[C1]

0 = P{O-(R2-0},~R1)n{OH)s.n
(wherein R; represents a C4-30 saturated or unsaturated
hydrocarbon group, R; represents a lower alkylene group,
n is an integer from 0 to 10 and m is an integer from 1
to 3).
[0009] (2) The resin-bleedout preventing agent
according to (1) above, wherein R; of the aforementioned
phosphoric acid ester is either a €8-20 alkyl group,

alkenyl group or alkynyl group, R; is an ethylene group,



resi n-bl eedout preventing treatnment using a resin- bleedout preventing
agent according to any one of (1) through (3) above and has a coat of the
resi n- bl eedout preventing agent. EFFECT OF THE | NVENTI ON [0011] Using the
resi n- bl eedout preventing agent of thé_45?esent i nvention, resin-bleedout
in the die bonding process can be prevented w thout detracting fromthe
effects of anti-tarnishing treatnent or sealant treatnent by applying a
resi n- bl eedout , preventi ng treatnent whereby an organic conpound having a
resin-bleedo%tl%r%We%ﬁﬁ r {5 ilokO & 38€ofpéd B8R LRBCYGFTBEEN 0l B ead
frame, pringed wring board or other sem conductor wiring substrate.
Moreover, the wire bonding properties, nolding properties and other
assenbly properties &B¢ Aotes auvelrswloutafifestand. ingn agekditt mororbdoguse t he

resi n- bl eedout, preventing.,agent i.s of the.non-fluorine type it poses few
pr obl ens fort?/va%f k-t %’beog’terfeﬁtl.so- §9n§§IlEI%B@E§CﬁFH?Eﬁ?{U: THE DRAW NGS
[0012] Fi gureoitddd usd rfﬂé&ﬁro&:y&ﬂtiboéofn?bunﬂe@?gbéi RgtheshPnbbkpegdout when

e

evaluating the anti-resin- bleedout effects of the exanples. BEST MODE FOR
CARRYI NG OUTRIHE | MVENT OGN GO3PITRe teésraobRedg@bivapieeentrhgzadent of

the present |} i cant.aj I Iyd r . by the
Fol | bw ng forrul o 1 B ERaY Re T A R fa S L AP EF R TE-
represents al@i@0 saturateetiood ufisatprrated: 1y drezdar-dresgioattp byR2
represents a | awer al kylene group, n is an Lnte%er fromO to 10 and mis

an integer fHMAINT S 5] IR BEFYSEAE-89a T ERAEHREL HF ARG or

unsaturated resin-bleedout preventing agent according to any one of
(1) through (3) above.
{5) A substrate that has been subjected to
resin-bleedout preventing treatment using a resin-
bleedout preventing agent according to any one of (1)
through (3) above and has a coat of the resin-bleedout

preventing agent.

EFFECT OF THE INVENTION

[0011] Using the resin-bleedout preventing agent of the
present invention, resin-bleedout in the die bonding
process can be prevented without detracting from the
effects of anti-tarnishing treatment or sealant treatment
by applying a resin-bleedout preventing treatment whereby
an organic compound having a resin-bleedout preventing
function is adsorbed on the surface of a lead frame,
printed wiring board or other semiconductor wiring
substrate.

Moreover, the wire bonding properties, molding
properties and other assembly properties are not
adversely affected. 1In addition, because the resin-
bleedout preventing agent is of the non-fluorine type it

poses few problems for waste-water treatment.



hydr ocarbon group. O these, a C8-20 saturated or unsaturated hydrocarbon
group is preferred. If there are too few carbon atons the resin-bl eedout
preventing effect wll be poor, while if there are too many the nol di ng
properties (adhesiveness of nolding résPh) will be reduced. [0015] The
saturated or unsaturated hydrocarbon group may have two or nore double
bonds or triple bonds, and nay be a straight chain or nay have side
chains. A cyclic hydrocarbon group or aromatic hydrocarbon group nay al so
be linked to the main chain, but a straight- chain al kyl group, alkenyl

group or al F(ﬂﬁéykﬂﬁ?lo&r%Ee&ﬁﬁdnagﬂgﬁ335traight'Chai” al kyl group is
erred. 0

especially pre e positions e doubl e bonds and triple -6-
bonds in an [@®exyl group orFafkyayl grbupteateesot mgudrdd ddrarly |imted.

R2 is a d-4 | ower, al kyl ene_group, .and is ef erably a net hyl ene group,
eyl ene. o B b ASTe b 6RARHt aPhaD: BV BLEFEFABI WG et Tt SvEP o1 oup.
[0016] n represeiis ¥Fddeger Ehgnbgaﬁglég_and preferably an integer from
1to 6. mrepresents an integer from1l1l to 3. This phosphoric acid ester is

useful either as a nonoester, diester or triester, and if obtained as a

Tore 1 han 1540 Mot KoK, Sarbufivb B bR BREEREODNSIR SN ol
preventing g@@i3jof the preseatréavennsienddst dbssadnethd mgemgolofent such

as water to be used as a resin-bl eedout preventing agent solution. The
concent r at i diPEIREPhdIPRSLieRagratadfar i RIPAPROT espRif| eebRdNL

b of erably 10 ALl T P TRl kAt on i< s than 1 my/L the
RBO prevent(id¥g effect will be weak, while nore than 100 g/L
O = P(O=(Ry-0) n -Ry)n{OH)3n

{wherein R; represents a C4-30 saturated or unsaturated
hydrocarbon group, R; represents a lower alkylene group,
n is an integer from 0 to 10 and m is an integer from 1
to 3).
[0014] Ry represents a C4-30 saturated or unsaturated
hydrocarbon group. Of these, a C8-20 saturated or
unsaturated hydrocarbon group is preferred. If there are
too few carbon atoms the resin-bleedout preventing effect
will be poor, while if there are too many the molding
properties (adhesiveness of molding resin) will be
reduced.
[0015] The saturated or unsaturated hydrocarbon group
may have two or more double bonds or triple bonds, and
may be a straight chain or may have side chains. A
cyclic hydrocarbon group or aromatic hydrocarbon group
may also be linked to the main chain, but a straight-
chain alkyl group, alkenyl group or alkynyl group is
preferred, and a straight-chain alkyl group is especially

preferred. The positions of the double bonds and triple



is not desirable because the effect is saturated and no additional effects

can be expected beyond that level. [0018] The resin-bl eedout preventing
agent of the present invention may al so contain a netal anti- tarnishing
agent. Specifically, a known anti-tarnishing agent can be used for this

anti-tarnishing agent, but a nitrogen-containing heterocyclic
conpound-type anti- tarnishing agent conprising any of a tetrazole
derivative, _triazole derjvative, imdazole derivative and thiazole

derivative i BOPRef iy, aLkenE FHAYS Bt ddRYAnOrouRr AFShPRY agent s

include tetrgzolecubeprptiipaole, benzi m dazole, benzothiazole,
nmer capt obenzot hi azole and the |ike. [0019] The content of this

anti-tarni shing agenR:ihs thelrdesiarvan eddgltengr gvenpi, ngndgést sol ution is
preferably 1 [L to 100 g/.L. .or nore preferably 10 ng/L to 10 g/L. Bel ow
oL the aRETPEEr kPt i Bind e SRR che A PRenGroPERRRISHD grL 1 s
not “desi r abl grbepassend e pieffeinlis ARk eandonp addi tional effects
can be expected beyond that level. In addition to the resin-bl eedout

preventing &EPPEET ~Rh&chRREFCREF AR himee eSS ebtorcdh tl sl® Bexdrovi ded at the
same tinme by%g?@éfégi?gb%[E? éft§¥dﬂ %hkgggqgent. [0020] When water is

used as the vent, osphoric acid ester does not dissolve easily
in water an al coholm kepoesents caheinoegani Craol vant 3ty Miso be added as

necessary. The a ded.annqg% can be an concentration that allows the
phosphori ¢ aRTAFPREYErC tH He eHis ot dFSit wstidheThaf RoFRBPEFLELL g/L to

200 g/L is @resess ash andi dstddl, tPQ f9/dbtiaS ndlr g sPhehekigde bt Lggs s

added solubility will be Iow, while adding nore will not produce any
further effee® i9ed axdrslvfwidinesdl vihey nessl foosgheriatiavi.d @heerm [8021] | f

the phosphory g, acighest e, dogs 14 fIRSP!NE airferent.
[0017] The resin-bleedout preventing agent of the
present invention is dissolved in a solvent such as water
to be used as a resin~bleedout preventing agent solution.
The concentration of the phosphoric acid ester in this
resin-bleedout preventing agent solution is preferably 1
mg/L to 100 g/L, or more preferably 10 mg/L to 10 g/L.
If the concentration is less than 1 mg/L the RBO
preventing effect will be weak, while more than 100 g/L
is not desirable because the effect is saturated and no
additional effects can be expected beyond that level.
[0018] The resin-bleedout preventing agent of the
present invention may also contain a metal anti-
tarnishing agent. Specifically, a known anti-tarnishing
agent can be used for this anti-tarnishing agent, but a
nitrogen-containing heterocyclic compound-type anti-
tarnishing agent comprising any of a tetrazole derivative,
triazole derivative, imidazole derivative and thiazole

derivative is preferred.



easily in water, noreover, 1 ,a g/L to 10 g/L or preferably 10 g/L to 1
g/L of an anionic, cationic or nonionic surfactant or a m xture of these
can be added as necessary. If less is ?dded solubility will be low, while
adding nore will not produce any further effect in ternms of dissolving the
phosphoric acid ester. [0022] A phosphoric acid, boric acid or organic acid
pH buffer may al so be added as necessary to the resin -8- bl eedout

reventi ng agent solytion.in the a unt, .of 0.1 L to 0 g/L._or
Breferablg 1gto 50 gFtaTRIGTY & §%° %ﬁﬁ%ﬂﬂ?ﬁﬁﬁ?ﬁ%ngﬁﬁﬁgg pEBBéPﬁﬁes of the

l'iquid. Beloyetkhzowd L ddigautibublier ebheehivhkb1be beMzovhid goabove 200
g/L a plateau is reached and no further effects can be expected. [0023] A

met al maski AFERFRTRORIE P igged cagnde&BSsaife i n cases in which netal is
eluted in th n- e L ol tlon S|caII a_kpown neta
mdﬁsafn ’ng ggr%em? oeflerﬂl J'% Sc arnlsrh[ é; rag ¥ 1n %B

maski ng age be usé Hi's case, and desirabl e
to add 0.1 gwésim»ﬁmﬁbqﬂdt(prameahemgbbgeﬁtgéblutﬁoﬁolg/pr@feﬁmbam1ne

am nocar boxyl i ¢ acid or rboxylic acid conplexing agent Below 0.1 g/L
the netal e nif b i F HOLE BESEoHADMHi L8 BB6beto0h0 g#{Lthe effect

i's saturatedsand, no @fdi tdRnalnsf ftgmsﬁaﬂgb@ff@esge@m pé QP24L, The pH of

the resin-bl eedout” preventing agent solution need not be particularly
limted, butwhistie msyreltihahdiOfear LpkisinahddpBEitabée beefiesabtiyepH 2 and pH

s ] o d I's and
%ess réz:neﬁ%g%soLﬁggréV%Hﬁ%%ﬁwkppegP ﬁgtﬁgﬁ%grg%g?gpﬁfcgﬁ;erla s an

resi n- bl eedasipgraateddyithd agent 18ekuti on can be any tenperature range that
is possible in an aqueous solution, but is normally 5 to 90C or

preferably 10 to 60CL 1 | 3d4 Hel e rieridiaure s i taeedosi ©Heventasg on
resin-bl eedouted | B 1835 Mhli8hing effect can also be provided

at the same time by containing the anti-tarnishing agent.
[0020] When water is used as the solvent, if the
phosphoric acid ester does not dissolve easily in water
an alcohol, ketone or other organic solvent may also be
added as necessary. The added amount can be any
concentration that allows the phosphoric acid ester to be
dissolved in water, but normally 0.1 ¢g/L to 200 g/L is
preferred and 1 g/L to 50 g/L is more preferred. If less
is added solubility will be low, while adding more will
not produce any further effect in terms of dissolving the
phosphoric acid ester.

[0021] TIf the phosphoric acid ester does not dissolve
easily in water, moreover, 1 4g/L to 10 g/L or

preferably 10 t#g/L to 1 g/L of an anionic, cationic or

neonionic surfactant or a mixture of these can be added as
necessary. If less is added solubility will be low,
while adding more will not produce any further effect in
terms of dissolving the phosphoric acid ester.

[0022] A phosphoric acid, boric acid or organic acid pH

buffer may also be added as necessary to the resin-



t enper at ures above 90C adversely affect operability w thout providing any
advant ages. [0025] The treatnent tine with the resin-bleedout preventing
agent sol ution can be adjusted appropriately between 0.1 and 300 seconds
according to the effects, and 1 to 60 8&conds is desirable fromthe
standpoi nt of -9- operation reproducibility and efficiency. Below 0.1
seconds the effect on resin-bleedout will be less and the operation wll
be difficult io reproduce, while above 300, seconds the effects plateau and
operating ef?teddmty RLEVEIddnYd pE6RE] SPAUthe ndRhbRet dROBReVRRt P nh
resin-bl eedayfy ofo. 141 PreeanorReeablgniacy sbng/gubstsaker [ o1 mersed in
a resin-bleedout preventing agent solttion, or resi n- eedout
preventing abepitowdltited @i i fdprapedpeshoner ed tbe $pinidoatkelow the |ike

on a substrate, a r. which e suhstrate.can be water washed an ried.
Exanpl es ofq@j%i%é#gﬂﬁ%ﬁ?ﬁf@g%gﬁcFE%@CFeydlifBﬁnigy’pW$ﬁ¥€da Y?ngogoards
and ot her sefitandicitau We irR@chebsthat @5, rardnbhecsretasecoh phe _
substrate which is to be given the resin-bl eedout preventing treatnent is

preferably oI has been plated with gold, silver, palladium copper,
ni ckel or th j Ke. 0 resi n-bl r L.ng

treat nent su@ﬁhggﬁth%SR%%%%E%Eggﬂgiév%?ﬂiﬁ%ﬁ%ﬁggﬁﬁggfgg gggéggé%gr i's
adsor bed on ithecgdex eich surifcdc etk laiwi eilngedsthsthat eetsdnthesetyutorm a

ol coul 05, - GHEIGRIA O P8 poBePBPELLS AnkPRABCNERE. BORKLRY anglo
between the platiedasidackandnt heidi 8asBondhngihephPridRdasoptrol bl eeding
of the die bondin resin. Because the coat of adsorbed phosphoric acid
ester is extdFidlaplehite adde Owilr ¢/Bolkgi B§Opydperti psefenablivny prbperties
and ot her a%ﬁ?@?i%y&f%ﬁ?%.i%%i%%? g%&nocarboxylic acid or carboxylic

acid complexing agent. Below 0.1 g/L the metal

complexing ability will be low, while above 200 g/L the

effect is saturated and no additional effects can be

expected.

{0024] The pH of the resin-bleedout preventing agent

solution need not be particularly limited, but is

normally between pH 1 and pH 14 or preferably pH 2 and pH

12. Outside this range, there will be more damage to the

materials and less resin-bleedout preventing effect.

The temperature of the resin-bleedout preventing

agent solution can be any temperature range that is

possible in an aqueous solution, but is normally 5 to

90°C or preferably 10 to 60°C. If the temperature is too

low the effect on resin-bleedout will be less, while

temperatures above 90°C adversely affect operability

without providing any advantages.

[0025] The treatment time with the resin-bleedout

preventing agent solution can be adjusted appropriately

between 0.1 and 300 seconds according to the effects, and

1 to 60 seconds is desirable from the standpoint of



adversely affected. The anti-tarnishing effects and sealant effects are
al so not affected. The present invention enconpasses a Wiring substrate
that has been subjected to resin-bleedgut preventing treatnent by the -10-
af orenenti oned nethods to forma coat of the preventing agent, as well as
a sem conduct or package using such a substrate. [0028] An effective die
bonding resin to use after the resi n- bl eedout preventing treatnment of the

present invention my be tress ty bondi n esi t he

Pl s of ST RsEE aRCapoy Y eart, BLEforeecy co B 6F fi 1T ke, with
an epoxy resdiduARINGHY eirglcedon EXAVRLED-LO0ER] wile s eBesd dfyeddd on is
expl ai ned bel ow based on exanples, but the present invention is not

limted by le@(amlés be[ g0301cEanpPeseproduee , Comphbe aaberee B&hpl es 1
and 2 A copper_a ( 7.71% ,9n 2 00 | 0.29 039 Iead frame
Slbstrat e var o i%enst atar it k1 E55R8r “PdsPROBAELT o7 hot

adhesi venesssodnd the entire lead franme was then plated mnth S|Iver, gol d

or copper. Resin-bleedout preventing agent treatnent was then carried out
by i mer si onl 02 &des cFh belP itethulsl £Or RUSHRLLTRGS & eSibsPLaeasUlePé t hen die

bonded, and e poldt GSinblieadaUl:s (aAL! <FBO. PEAPEL L ifer b e bondi ng

(WB) propertie Ing properties and”anti-tarnishing properties were
eval uat ed. RW@MH&hﬂa&dquBpxb&wntung Fgbhe %olunidablerla teSimwmder bath
conposition onent s, not added v

that t
eval uation &gg%%fiﬂéﬁgﬁwg Qﬁn&agmﬁBFl89aFﬁa?EﬁayefOO%HTW?ﬂegable 1,

Rl, R2 and ny eyieseatRy, OBZtﬁ@d”iklenont ResPReEPhRE] Capehd Meicn
represent ed by the aforenentioned fornmula, using a 1.1 nonoester:diester

m xture as tH@ ghespiretie cagi dceypser Wnéhaﬁkwdgdém@@
Examples of wiring substrates include lead

frames, printed wiring boards and other semiconductor
wiring substrates, and the surface of the substrate which
is to be given the resin-bleedout preventing treatment is
preferably one that has been plated with gold, silver,
palladium, copper, nickel or the like.

[0027] By means of a resin~bleedout preventing
treatment such as that described above, the phosphoric
acld ester is adsorbed on the plated surface of a wiring
substrate to thereby form a coat consisting of a
phosphoric acid ester with a thickness of 1 to a few
molecules. Consequently, it is possible to increase the
contact angle between the plated surface and the die
bonding resin, and control bleeding of the die bonding
resin. Because the coat of adsorbed phosphoric acid
ester is extremely thin, the wire bonding properties,
molding properties and other assembly properties are not
adversely affected. The anti-tarnishing effects and
sealant effects are alsc not affected. The present
invention encompasses a wiring substrate that has been

subjected to resin-bleedout preventing treatment by the



and al kenyl groups of Rl in the phosphoric acid ester are -11- al
straight-chain, while the al kenyl groups in Exanples 5 and 6 are
10- ei cosenyl and 11-docosenyl groups having double bonds at or near the

center of the chains. [0032] The anti-resin-bl eedout properties were
eval uated as follows. A commercial |ow stress die-bonding epoxy resin
(Abl ebond 8340, Ablestik Co.) was applied to a plated surface that had
been subjected to resin-hl eedout Ereventing treatment, and left for 2

hours at roGhCHBRHEraRGRemPRNAEADSPhEPET FTHFLRR et tiHih Bistedurst for 1
hour in at mgRher e at E12C M Ehsémlﬂ@@m@th@%@g ﬁmf?ﬁ@%sﬂ%&&? £poxy resin

was observed with a nmetal m croscope (100x), and,” as sho In Flgure 1,
t he anpbunt cfullsite¢edieng (RBO) in the area with the nost extrene resin

bl eed- out asured d.eval uated as.follows. 0: Less an 10 pmL: At
Ceast 20 pmiSIP oottt (R S55 15m k"B RaNGr TRBLE TR0SST THECHi TESpondi ng
properties wesnevakeabed psevintlaystr¥EgeRONSE Nehavas-fasfor med by

t her mosoni ¢ . conpressi on bonding (tenperature 200C, |load 50 g, tinme 10 ns)

usi ng 25 pmigoledtiicremagnket AelpurFtsepentyhe vase Yrtbiredadih d&lipul |
tester and I d_as o] 2109 X : 10 ¢of

[ 0034] The %%%gﬁﬁ%%pngg§?#é5$§%%gd%vg u%?g%yggg$%ﬁ1Sﬁgsﬁﬁﬁgg%%ﬁé$cia
epoxy resindmwrcheplldkeg @St tomepoBaketsie EVMGIN favas=dpplied to a
pl ated surface that had been subjected to resin-bl eedout preventing
treatnment, and heat cured for 5 hours at 175C, after which -12-

adhesi venesgxn¢pegigl Ng force) was neasured and eval uat ed

[0029] The present invention is explained below based
on examples, but the present invention is not limited by
these examples.
[0030] Examples 1 to 6, Comparative Examples 1 and 2

A copper alloy (Cu 97.7%, Sn 2.0%, Ni 0.2%, P
0.03%) lead frame substrate was strike-plated with copper
as a base for improving adhesiveness, and the entire lead
frame was then plated with silver, gold or copper.
Resin-bleedout preventing agent treatment was then
carried out by immersion as described in Table 1 below.

These substrates were then die bonded, and the
anti-resin-bleedout (anti-RBO) properties, wire bonding
(W/B) properties, molding properties and anti-tarnishing
properties were evaluated. The results are shown in
Table 1. In Table 1, "-" under bath composition means
that the component was not added, while "-" under
evaluation means that the property was not evaluated.
[0031] 1In Table 1, R;, R, and n represent R;, R, and n in
the phosphoric acid ester represented by the
aforementioned formula, using a 1:1 monoester:diester
mixture as the phosphoric acid ester. The alkyl groups

and alkenyl groups of R; in the phosphoric acid ester are



as follows. 0: 20 kgf/cn2 or nore A: At |least 10 kgf/cnR but |ess than 20
kgf /cnR2 X Less than 10 kgf/cnR [0035] Tarnishing resistance was eval uated
as follows. Followi ng 96 hours of hum djfication at 40C, 90% humdity,

t he external appearance was observed a eval uated as follows. 0: No
tarnishing X Tarnishing -13- [0036] [Table 1-1] r, rn ONH O "J. UN
I 1 NOOOOXinOO, rom U Na >1 000 4 (aO0OUN ~4rl1lro"

ror") x Ulgll Sé%alght é%aln, whl§e the anenyl groups in Examples
5 and 6 are l0-eicosenyl and ll-docosenyl groups having
double bonds at or near the center of the chains.

f0032] The anti-resin-bleedout properties were
evaluated as follows.

A commercial low-stress die-~bonding epoxy resin
(Ablebond 8340, Ablestik Co.) was applied to a plated
surface that had been subjected to resin-bleedout
preventing treatment, and left for 2 hours at room
temperature in atmosphere. This was then heat cured for
1 hour in atmosphere at 175°C with a hot plate, the area
with the epoxy resin was observed with a metal microscope
(100x), and, as shown in Figure 1, the amount of bleeding

(RBO) in the area with the most extreme resin bleed-out

was measured and evaluated as follows.

O: Less than 10 pm
A At least 10 pm but less than 50 um
X: 50 pym or more

[0033] The wire bonding properties were evaluated as
follows.

Wire bonding was performed by thermosonic
compression bonding (temperature 200°C, load 50 g, time
10 ms) using 25 um gold wire, and the pull strength was
measured with a pull tester and evaluated as follows.

O: 10 gf or more

X: Less than 10 gf
[0034] The molding properties were evaluated as follows.

A commercial epoxy resin for molding (Sumitomo
Bakelite EME 6300) was applied to a plated surface that
had been subjected to resin~bleedout preventing treatment,

and heat cured for 5 hours at 175°C, after which



4 O WUOOP4orn 1404 a .iomm)H >10) ~4 El a) 04N 0000 NXx
| Ol I NZ 4 ~UNNa > 1a O> OCt NO,C .c+Jrl 004 JJO
COraro roa~ Ul 1T 1l romrnl | NaOOO maoPP4im uUoU PA
xa0O0.Hrn'- mmHUTri w(D4J 43 U-“}J .ri 0) 1J S 14 14 ri dr 0 a)
NC121 -P(dr p WPl A Ey N4 NVH.14 (ak +J NvOOU wr +J G4a
a) 011 HS C 1J 0 a) 14 a) r-i ro a) 04 04 . HI was 0O .Hc> g a wa a)
c+ mOro adh ¢1 9 U% aHEa30F SS]RSau SNJ Zl
WD NO 881veness (s earlng fo ce) was measured and evaluated

as follows.

O: 20 kgf/cm® or more

¥ At least 10 kgf/cm® but less than 20
kgf/cm®

X3 Less than 10 kgf/cm?

[0035] Tarnishing resistance was evaluated as follows.
Following 96 hours of humidification at 40°C,
90% humidity, the external appearance was observed and
evaluated as follows.
O: No tarnishing

X Tarnishing
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cont ai ning a phosphoric acid ester represented by the follow ng general
formula: [Cl] O = P(O-(R2-0)n-Ri )mOH) 3-m (wherein Rl represents a C4-30
saturated or unsaturated hydrocarbon_g{_gp, R2 represents a | ower al kyl ene
group, nis an integer fromO to 10 and mis an integer from1l to 3). 2.
The resin-bl eedout preventing agent according to Claim1l, wherein RL of

t he phosphoric acid ester is any of a C8-20 al kyl group, al kenyl group and
al kynyl group, R2 is an ethyl ene g“mﬁhAiﬂés an integer from1l to 6 and m
is an integer from1 to 3. 3. The resin-blfeedout preventing agent

according to Caim1 or 2, further containing a nitrogen- containing

het erocycl i ¢ conpoung-type apti-tarnishi agent conprising any of a
tetrazol e derivativef'triazo e CelT ??éékti ReLvas ‘%é%fvgiive and

t hi azol e derdosatdiveingd.a Ahoephoditorcpteventirngepessanbéeedputheby appl yi ng
a resin-bleg? t“preventinglﬁreat nt using the resin-bleedout preventing
agent accor'é%;Qc}%%ﬁmﬁﬁg of CE™i'fiE 1 through 3. 5. A substrate that has
been subjectmrifto resin-bleedout preventing treatnment using the resin-

bl eedout preventing @g@nt according._to an¥ one of Clainms 1 through 3 and
has a coat of the re rﬁJ%V%éﬁﬁﬁp)“%$QVéﬂﬁihg agent .

(wherein R; represents a C4-30 saturated or unsaturated
hydrocarbon group, R; represents a lower alkylene group,
n is an integer from 0 to 10 and m is an integer from 1
to 3).

2. The resin-bleedout preventing agent
according to Claim 1, wherein R; of the phosphoric acid
ester is any of a C8-20 alkyl group, alkenyl group and
alkynyl group, R, 1s an ethylene group, n is an integer
from 1 to 6 and m is an integer from 1 to 3.

3. The resin-~bleedout preventing agent
according to Claim 1 or 2, further containing a nitrogen-
containing heterocyclic compound-type anti~tarnishing
agent comprising any of a tetrazole derivative, triazole
derivative, imidazole derivative and thiazole derivative.

4. A method for preventing resin-bleedout
by applying a resin-bleedout preventing treatment using
the resin-bleedout preventing agent according to any one
of Claims 1 through 3.

5. A substrate that has been subjected to
resin-bleedout preventing treatment using the resin-
bleedout preventing agent according to any one of Claims
1 through 3 and has a coat of the resin-bleedout

preventing agent.



