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DESCRI PTI ON © METHOD OF PARTIALLY PLATI NG SUBSTRATRcE(Rs75
ELECTRONI C DEVICES 5 Technical Field, _ The present 1 nvention
relates to a method of partially plating a substrate for electronic
devi ces, and is particularly suited to_a nmethod of partially plating
10 sel ected portions, selectively, oHEERIDEL Mt e for el ectronic
devi ces on whi ch sem conductor products are to be nount ed. _
Background Art 15 | .ons.of a
Substrate for el ectto STt e sty POto ﬁﬁgh§h§§¥%aie to

ot her el ectroni c devices, sel ect ed BIHQIRONICoDEVREES metal lic portions
have heret@fore been partially plated. There are various types of

pl ati ng nethods, and typical 20 pl ati ng nmet hods are wet el ectroplating
and el ect r ol essTechnigsglatfiiedd Wet el ectroplating is conducted by
covering or TaSH 8 ol ORI bl BRNaEELCEL 8 RO [ n advance,
and partially plating the selected portions. Wt 25 el ectropl ati ng,

therefore, has REHeEIDII0RISE1IHCB shpstrate §op| eked i oanio d9VA€9Ser #P6hs on
a substrate forjgl@ettionilarly sud@wdces aNmdbhéed SEHLandIchophlRNtagddct s are
to be nnuq;ed i S npot suitable; _and.control of %g§ Iatlgﬁ%annunt IS
difficult 1030 Selectqgnonfdrns efeprstitgihasChrt S'%b&tﬂ 5in that
pl ati ng cannot dékgerdmdrettuiniesssnt Waiaht saehecdndbetor prqauaited are nede
electrically cqggqgtd\g%d.FurthernDre, since wet electroplating uses

of  sO

| ar ge anounts utions such as a plating solution and a cl eani ng
solution, it 35 requires a large scale treating facility, which tends to

Background Art

15 In order to protect metallic portions of a substrate

for electronic devices and easily bond the substrate to
other electronic devices, selééted portions of the

metallic portions have heretofore been partially plated.
There are various types of plating methods, and typical

20 plating methods are wet electroplating and electroless
plating.

Wet electroplating is conducted by covering or
masking portions other than selected portions in advance,
and partially plating the selected portions. Wet

25 electroplating, therefore, has the following problems:
application to fine portions on a substrate for electronic
devices on which semiconductor products are to be mounted
is not suitable; and control of the plating amount is
difficult.

30 Moreover, wet plating has another problem in that
plating cannot be performed unless the article to be
plated is made electrically:conducﬁive. Furthermore, -
since wet electroplating uses large amounts of solutions__
such as a plating solution and a cleaning solutidh;'it

35 requires a large scale treating facility, which tends to
cause an environmental problem.

On the other hand, since the electroless plating is



cause an environnental problem On the other hand, since the

electroless plating is - 2 -
conducted with chemcals such as an acid_op an al kal i wi t hout
utilizing electrolytic reactions, there arises the problen1that t he

nmetal s which can_he used f ating are restri.cte

Furt her nor e, iHOBBHEEegOngétghﬁmﬁﬁéhiufﬂﬁﬂwﬁs g acid g 8F0ﬁ8 a}h%lﬁelected
portions nust bethobjteotidlitbnguelacerolytid reatchdohs,t hbeeéoarises the

el ectrol ess pl a It r r

pr ocedur es. gho@ﬁeﬂ EPgQ g’%%@%gﬁsel%h cﬁﬁc:%tggs%e %glgkr? %ﬁ rTBgXtﬁ(lﬁ@ ages
in that 10 |mes§rdctédcuLt to forma thick plated Iayer and that the
plating ampunt vari@hrehermorel 6] S5ULE pégil%\@@e%cted ortioh8 View of
the problens as nentione above, ect of the E sent I nvention
is to provide \aﬂ-@éecoﬁb?oﬁdecm@qulf@%satm%@ ®eoshbigRERE Basspyface

determning a %%bﬁ%héﬁt thePOf&+&N éﬁééﬁ%dﬂéﬁgeﬁdatlng has the"BiHOref

partially platln%-a substrate for el ectroni c devices accgidlng to the
present inventit8At26t TEGHBFBS FLAY ARG e RFOCESFESat SEEEtt ed porti ons
of a substfmtﬁefzﬁbrapueleﬁgr@masqm&ﬁw hdevidiesdthateges Dfi that

Frane, -ant a0ngbi 16 BEEOORBHh- HERhe LK DAL LAUPE SMeaHE o ng

t he smal | ballplathegebmoaﬁt vaziemilvely plating the selected portions of
t he substrate for electronic devices wwth a different netal.

Moreover, the nmethod of partially plating a substrate for electronic
devi ces accordﬁﬁgcﬂésvﬁ@ of eERVENEIRIENt | ON is characterized by that

the nmethod conpri Se?fﬁ@mw%@%ﬁé%@éﬁi’exﬁé rﬁ‘%é?ﬁ:l%&@dh‘abgkrag the small

balls on an arrangenent base plate having through hql es provi ded at
15 ocbject of the present invention 1s to provide free control

of the plating amount while easily determining a selected
portion to be plated. N

A method of partially plating a substrate for

electronic devices according to the present invention

20 comprises arranging small balls at selected portions of a
substrate for mounting semiconductor devices thereon, or a
substrate for mounting electronic devices thereon and
including a lead frame, and adhering or bonding the small
balls thereto, and melting the small balls, thereby

25 selectively plating the selected portions of the substrate
for electronic devices with a different metal.

Moreover, the method of partially plating a substrate
for electronic devices according to the present invention
is characterized by that the method comprises

30 provisionally arranging and holding the small balls on an
arrangement base plate hav1ng through holes provided at
positions corresponding to the portlons to be plated of
the substrate for electronic devices, transferrlng the
arrangement base plate above the substrate for mountlng

35 electronic devices, and adhering or bonding the small
balls provisionally arranged at and held by the through
holes to the portions to be plated, respectively.



positions corresponding to the portions to be plated of the substrate
for electronic devices, transferring the arrangenent base pl ate above
the substrate for nmounting 35 el ectroni ¢ devi ces, and adhering or bonding
the smal | balls provisionally arranged at and held by the through
holes to the portions,ta.be Iated espectivel

- 3 - Furt Oy fhetB?o@?gxiﬁﬁﬁﬁi}%%W%ﬁﬁiﬁ%ﬁngnénd

hol di ng procedLwhnldin@e@&os&ﬂhkebaékseaﬂrmmakkyhailshadherlnartangbﬁent base
plate or the s OV al | e substrate
are renoved bymagrééﬁ)%§¥ﬂsg§FbP§?F%d%r Iﬁ?éﬁ%gﬁmé%ek? Eéségglat

t her eby pr e asiigriginay Lyr hehdi hy tinel $ubsnnq;QIa§esw§mpV§dlb¥

Nor eover t e Vilualjions \akeath bhasedi eyl MAIdRn: base platdhecReessy!

|nvent|on |s fur cterize | 1's_are
sel ected from sdxisignadilyoprsangdng ard f19lsiingg ke ﬁ&‘?ltlhé’a%éﬁect ed

smal | balls are neltagdbver, chef L OWE8E1 b9s S&&@Qnei%lsbzﬁlcambtra@l&ﬁlsect ed
portions of the substrate for electronic devices with a different

met al . %\f-’erpretsﬁé‘tpllégéﬂfn?ﬁv’e%t’?%r}%r Rracterizesd R 15
that the small ttaialts tee smallechbatlér o Avel At edPErdmt solider, Snoallby and

that the balls lted_b ' h I ng. Th

insentign ?b u%%hégﬁéﬁgr e?ﬁ%éh€$ﬁ ggféc tsqﬁ%; %B%lfrg € %%?QEd by
el ectronic deV|cmthawxmg to sellastiiw¢inglas: ntisulsstleatedopoatpohyi afde
tape, and that 24, dfie.$8kecsd 89&«51’:9 1@rcfeﬂéés“971%%”8°a§§ﬁ@{re§%gper-

Furthernore, the present 1 nvention aracteri zed
substrate for elw&&loni ¢ devices is nade of a ceranmic material, and
that the selected pontdQR%,e?!,€the pr¥behP i tAMPOSSR i&f HRRRR%erd2ed in

Still furthernore, the present_invention is characteri zed.in. that t he
substrate for el Ghicc sH@dilchalls are ;seleciaf frafe Alonpdsedof FEopler or
iron alloy, anddhatr, and thetl endspalls herd eqd Hemiy paetpalt habkyngl at ed.

The present invention is further characterized in
that the substrate for electronic devices is an
insulating resin substrate or a polyimide tape, and that

20 the selected portions are wiring composed of copper.

Furthermore, the present invention is characterized
in that the substrate for electronic devices is made of a
ceramic material, and that the selected portions are
wiring composed of copper.

25 Still furthermore, the present invention is
characterized in that the substrate for electronic devices
'is a lead frame composed of copper or iron alloy, and that
the leads of the lead frame are partially plated.

Since the present invention comprises the

30 technological means as mentioned above, metal balls
provisionally arranged at selected portions of a substrate
for electronic devices are ﬁelted,'and as a result the
metal balls are thermally diffused to produce firm
adhesive force with the substrate metal. Since the metal

35 balls are bonded to the substrate metal by thermal
diffusion, it is desirable that the metal balls be

excellent in bonding caused by diffusion.



Since the present invention conprises the 30 t echnol ogi cal nmeans as

.menti oned above, netal balls provisionally arranged at sel ected
portions of a substrate for electronic gevices are nelted, and as a
result the metal balls are thernmally diffused to produce firm

adhesive force with the substrate netal. Since the t 3 bal |l s, are
bonded to the substrafl8 AEEAFIBY (WesTndt COMPINGTAPHsP n%?tg?gldg%??%abﬁd

that the netal. b@hbssgﬁstrateez\?lfﬁﬁl esnow'r;sg ab@i&dirnboﬁdﬁlﬁgdlf)bzlycdj fcsmlswr_mn

- 4 - n iL.tion en C Lnation ot the ba al .

the substrate rref:gfa gﬁgs\gshorbo%?t%cf%di% fbﬁié'ef“eSPEV\ﬁgntoo iaﬁée’ d%t?;y‘ﬂssi on
rate of the ball pirefakred tooallvwes ndtals differpnef éromdthe subsirateret al

N L Y e

bet ween bot h™ net SCription o

shows a first enbodi nent of the present invention, and is a plan view
of a gl ass-epoxy gg4bst pate J‘h?tio 'f:tbmr}d%ads of copper wiring formed

t her eon. Fi gs. 2§a 2(b) are viéws for illustrating the
arrangenent of smal | %agl-s. shows a flﬁfg.e@oﬁﬂﬁ\ﬁ?taogeEBﬁdpE%ﬁ%Frrent of
the present _ ihﬁ}iéﬁﬂibﬁﬂ,aﬁ&diésa%owrﬁ\/viléd ¥t BablBgsaepBkiosulodtdate
partially plating via holes of a TAB tape w th sal der. Fig. 4

shows a thitd enbBdchefitSoferfie ¢f cQuRer Wiring, IREPSH, tHAESPR: a vi ew
~illustrating an exanplFggefl a(hgad2(b) afe¢ anews f2& ilBestrbbdegftheCarrying

Qut the Invention ' e e i ent of the nmethod of partially
plating a 335§Fpgfge?8r%l%%%%%ﬁdgévi ces of the present invention
wi | I be explained bel &igwi Bhsheveransecond dmdwidigent of the present

invention, and is a view illustrating a method of
15 partially plating via holes of a TAB tape with solder.
Fig. 4 shows a third embodiment of the present
invention, and is a view illuétrating an example of a lead

frame.

20 Best Mode for Carrying Out the Invention

One embodiment of the method of partially plating a
substrate for electronic devices of the present invention
will be explained below with reference to drawings.

Fig. 1 shows a first embodiment of the present

25 invention, and is a view for illustrating partial plating
of selected portions (ends) 3 of leads of copper wiring 2
on a glass-epoxy substrate 1.

The leads of copper wiring 2 in Fig. 1 have a wiring

width of 50 um. Balls 4 used for partially plating the
30 selected portions 3 are solder balls, and have a diameter
of 60 pm (eutectic solder).

When the method of parfially-plating the ‘substrate .
for electronic devices in the present embodiment_i§
carried out, firstly, the balls 4 are provisionally

35 arranged at the ends 3 of the leads of copper wiring 2 on
the glass-epoxy substrate 1.
Next, the balls 4 are reflowed at 290°C so that the



Fig. ‘1 shows a first embodinent of the present 25 invention, and is a

view for illustrating partial plating of selected portions (ends) 3 of
| eads of copper wiring 2 on a gl ass-epaxy_ substrate 1. The
| eads of copper vv|r|n92|n Fig. 1 have a wiring width of 50 [err]m

Balls 4 used for l.atin ect ed ort|0n33 re_sol der
ball's, and have %1 ‘étrﬁaéié%rp tions g 8% Fg?r}ﬁ?‘?%u? C(E‘? Gol“de g ¥ &r2
When the met hod platpal tvisdd ychel akildg uhEosubhiem esolder fpiiateln@ct roni c

devices in the pr ese%e)gtnbodl r;fg)rg:tet Se of g gigf?g?%ﬁlre%#aﬁ{oél)ﬁcgo%% balls 4

are provisionally 35 arrang?e e %&n pper wring
2 on t he glhaklepbat dlisstndise310f the leads Nefktconper balnings 2awéll
reflowed at c290[gLr - 5 -
sel ect ed port i on%éBJ% hr{&f E 858‘68? Emorﬁl‘ln%sz 2(a)' 2(b)p'l ated with

the balls 4 to achi ev@ssﬂ% 1p’1é‘t1+g|$g 2(a), 2(b):Nél$k°E b%tllfﬁ'cﬁcébﬁﬂe of

provi si onal | y aréff};ﬁ%&a the the fol?léblniné ﬁénﬁ@? enflse f‘ba&'fk tsﬁ@é exds of 3
copper wiring 2 wil| be explained with reference fo Fi %Sn a)whlgg)

As shown in Fi gsmghck ?(r&)angﬁrf@nﬁabﬁ§e4pé%e 2¥ineh
follow ng mannerhadéea llﬂ‘éfn@déiedif 48 Om3 piercem tﬂilt@kglartﬂ'ﬁe‘lqﬂrmj’d drase

late 13 haying holgs. 11, whi di d
i ough t ha tpl RS LR HOCIACRORGIEE FBspBRARIRES o0 1 SeIB &of0rFFons

.3 gf t he Ieb&bd&foﬁ:mqmremmmaggﬂf fomeed oon t tize gquqmay
trate 1 | .
substrate 115 allXaclad by Ssu%tet%gcla&daﬂy ¥180: 8n B0 iB1ying B SRRUER

(attracting nmechanism arrange ate 13 1s
brought cl ose t ccresIaQi mt@tlngoméébmatl@hgsbw)bal I'T§’1Ql whil e the

attracted state éusrang{em&?d NG dBiIbakned. is brought dissdald & AR raiheact ed
by suction and held respective holes 11. Excess balls .adhere to

portions 15 otheragerqdeding é%‘el?aémlstﬂe“’]aﬂ%nﬁké‘?rﬁﬁt [S¥EEe13s 20
or other excess baihs militd=gided.t he balls 4 attract ed by

The balls are attracted by suction and held at the
respective holes 11. Excess balls adhere to portions
other than the holes 11 of the arrangement base plate 13,

20 or other excess balls adhere to the balls 4 attracted by
suction to the holes 11 during attracting the balls by
suction; therefore, the excess balls must be removed. In
order to remove the excess balls, an arbitrary procedure
such as a procedure in which vibrations are applied can be

25 utilized. For example, the excess balls can be preferably
removed by applying ultrasonic vibrations to the
arrangement base plate 13 in the horizontal direction.

The selected portions 3 of the leads of copper wiring
2 and the holes 11 of the arrangement base plate 13 are

30 subsequently relatively moved so that the holes 11 are
located in correspondence with the selected portions 3,
respectively, and the balls ‘4 are provisionally-adhered to
the selected portions 3 of the leads of copper wiring 2,
respectively. The balls 4 are then melted by fefléwing

35 and are bonded to the selected portions 3 of the leads of
copper wiring 2 as explained above.

Next, a second embodiment of the method of partially



suction to the holes 11 during attracting the balls by sucti on;

.therefore, the excess balls nust be renoved. In order to renove the
excess balls, an arbitrary procedure _ %fh as a procedure in which
vi brations are applied can be 25 utilized.” For exanple, the excess balls

can be preferably renoved by applying ultrasonic V|brat|ons to the
arrangenent basePlEng B3 SUpbstRatrofPE oAl BFtEPREC t4Q¥fiices of the prgsent

sel ected porti-ongnderfidheriliaade ekptapnes Wi fhNBeferenck a:raﬁftl@e Rol es 11

of the arrangenent base plate 13 are_ 3 subsequen at ve ved SO
that the holes 11 aret® the Iﬁf(?é’t“@dep‘??"g&?‘?ﬁ%poﬁﬂ%rﬁ%i%ﬁ t# é‘é"e
portions 3, 21 espregilarddy wighdsbhéebal | s 4 are provi sional I y adhered to

th | ect t f the |l eads qof [ 2

The bal |5 4%are then ol TEADy T EifoutngSIars AN Sred BHFREr T Tpeal 1y

sel ected porti oreriamnded fmn lcepgerofiCu) wirbppe?3 vexporpd® as sepfluariedy

above. ofetle A ERARYL ?5’098 tan%ixg& OST ‘}{shl%%r el kX
evices

- 6 - pl atThg & substrate ron| € present
invention will bearx@lai nda whills caber ehb@ v fhglesg 22 have a Giamgé&egecond

enmbodi ment, via é"f" %En Ofanfa TAB tARS1 ballglzérl?axpé & E‘&amédlexSQJ@%ro 5

As shown in Fig. 3, small | s 24 are provisionall arran%@s
copper ( CuftOwi rikgy 2§'@ﬁﬁ§‘${?ra9f theuvapi pgles 22 o’FS't HePw ek ?@Ou’l
formed at given yEs) tdarahxHefy bhe FOBmed astafe @it lih thilmwdgse-1ike via

hol es 22 have a dianeter of 100 [err]m and the small balls 24 have a
di aneter of 60 ™ {err]m The nunber of the via holes 22 is, for
exanpl e, about Ien ancpivhrey iayeotforhedsmsl brisalis t24 raxae | attice-1i ke

form Iy h s

provisionally aré/}hang Oglgﬁe? Ia%%jcﬁgéegb%%e%%a l%é’ hbe eq uentl

refl owed, Wher ebsuledrausygar r(e@lpwwﬂu i NQGQSbY the e@anzﬁ;ﬂ (éftu)t Wér\ll‘ﬂﬁ Hél es
22 can be pl at echiddbSUtdehe via 883ELY22NaRELI SRIted with solder

easily and precisely.

Therefore, according to the method of partial plating

in the present embodiment, wiring having a melting point

20 lower than that of the TAB tape 21 can be formed at the
via holes 22. As a result, the copper (Cu) wiring 23
exposed in the via holes 22 of the TAB tape 21 and the
electrodes of a semiconductor chip (not shown in the
figure) can be bonded together at low temperature. It

25 becomes, therefore, possible to arrange electrodes in an
area array-like form on an insulating tape.

Accordingly, the method of partially plating a
substrate for electronic devices of the present embodiment
is very favorable to the bonding of multi-pins. Moreover,

30 since the TAB tape 21 and the small balls 24 can be bonded
together collectively using_the arrangement base plate 13,
the method can greatly improve the.productivity'of a large
range of high density devices having a number of_ '
electrodes.

35 Next, a third embodiment of the present invention
will be explained with reference to Fig. 4.

In the third embodiment, the method of partial



Therefore, according to the nmethod of partial plating In the present
.enbodi nent, wiring havinga nelting point 20 | ower than that of the TAB
tape 21 can be formed at the vi a hol es %2. As a result, the copper
(Cu) wiring 23 exposed in the via holes'22 of the TAB tape 21 and the
el ectrodes of a sem conductor chip (not shown in the figure). can be
bonded t oget her mlatimgtiesmortiad td plasingheesvethetleads e 2 g6&Siple to

arrange el ectrodes il 0 with HB®RArray-like formon an insulating tape.
Accordingly, the net of partially plating a for

o) ..substrate
el ectronic devices of IpheherpERFente MFRAGERIE, 2 s?%"?ﬁr}ﬁaﬁvm%tbls&%“@ t he
Eglnflls ng40f rmlbt I %H' gﬁg ﬁ@é@ﬁ%’ﬁrha\%ﬁig asidlimeu:he $ABLEapem 2ils amhradrmeed et |
can_be bonde ether, ¢ ctive Si t he r
base plate 13, the gRg %t%%gc%‘{: td"reegﬁagl Fhrﬁ?%@a?ﬁe %Y%)%%g%ilw %y 01ré Y
I?rge 4 rgngeoﬁf 10 gim flesnsd tprateid icesm 1gviadpeaedutbethefend. The
el.ectrodes. 35

will be expl ai neaiamv?ﬁ%%#']er%ﬁ:@%rrg %r%gqﬁs%a%dtagtﬁq;gfﬁ%?ﬂy%‘ o

embodi nent, the bethetitef sarthatt the end of the lead electrode is plated .

7 - plati nghge‘gg%[ed to plating only the |l eads of a | ead frame
31 with silver. o In the present enbodinment, a silver_ball _(not
shown 1% the figSiarennerhtph Bl atigiedSoCoRsycrer, fh F@%?Jr%%‘ae‘%})%‘fe 5

_the end of each of the heedog! SeigDdanndpiaRang Laadhwi gidsent of 150
[err]m and provisionally adhered to . the end. T Ilver_ball is then

C e
spot - i rradi at ed ®FPRIAMPREE, peber e Portipms @ t@dsg%sﬁﬁgfet%%rend of the
| ead el ectrode i gipkateflic devides evdd lbe Helectivel$i ntetedrwitlh Pplating is

conducted as expl.ai.ned apove Ln & t ' | L, t
present enbgdif%ﬁﬁ?’%, @%Fae%:t%fdbbcolr%]nl%c}ﬁg %?1 (&aeéﬁg It'rL %{éti‘%g%@éﬁﬂ@. deb e
el ectroni c Bevi cesntanlbedsptecisekyy plated with a di fferent netal

efficiently, and the H%%Eiﬁg,aﬁgﬂfé &FE éfianged at selected portions of a
substrate for electronic devices in the following manner.
The back side of an arrangement base plate having holes
formed at positions corresponding to the selected portions
20 is attracted by suction by applying a vacuum pressure,
whereby the balls are attracted by suction to and held by
the holes, respectively. For example, about 300 balls can
be arranged collectively.
Moreover, the plating amount of a selected portion
25 can be controlled easily and precisely by adjusting the
size of the ball. Furthermore, any metal can be used for
plating so long as preparation of small balls of the metal
is possible. The plating method also has an advantage of
causing no environmental problem at the time of plating.
30 Still furthermore, the partial plating method of the
present embodiments can be gasily applied to plating two

or more different layers in-lamination.

Industrial Applicability
35 As explained above, small balls are provisionally
arranged at portions to be plated, and melted so that the

portions are plated with the metal in the present



15 controll ed precisely. That is, balls are arranged at

.sel ected portions of a " substrate for electronic devices in the

fol | owi ng manner. The back side of an rangenent base pl ate havi ng
hol es formed at positions corresponding to the selected portions 20
is attracted by suction by applying a vacuum pressure, ~ whereby the

bal |'s are attracievenyieuct iAssdrsiagdyhethebpresent t Heverfiian masdissddi vel v,

For exanple, aboyt,300ebadns Lalting ef?dcdbhePIGnSAé&GH tieldbnventional
Mor eover, the plating_anmount "'of a _Selected portion 25 an be controll.ed

easily and pr emEEP?e‘B”}r%%ij"(}'ﬁIi%@ltaﬁéng is gppgugkeqd HY FROS M e,

any netal can begysgd 5@5mlc or @‘{oa_telc@gag-osbamg as prepar ation of snall
bal I s of the5 net al ossible. The plati ngégfft al so has_ a

advant age of cau’é?’ﬁ@"'ﬁ erATTh e?lelﬁFSB tlﬂ%rﬁ%s or° prlfeati ng.
30 Still furthpiaved, is hexqalritdrad, gdeatired pethbions ¢de be frgmlasent

enmbodi nents can f Eé‘é'du‘./tﬁcgﬂ% %&é‘%tgk%AEQ% Cﬁﬁrfs Su%g gg)rngasthrjgerent

layers in lam na
expl ai ned above, pgnai¢n$)alll¢ts tr depirdwtedonahtly the plaém%r@fﬁradil%brqainons

to be plated, anﬂe”?fé§91§oréﬂ%nathpzed portions are plated W|th t he
nmetal in the pre

i nvention. ¥cor di ngl Yorepeenr ddenterasedtt iloverkiredRGS exceH‘ﬁﬂ"bves t he

. plating effici engavsﬁt@@é@dsu&ﬁ fascwatmeaabelow pmse@mmgmcmrm atl ng
i s conducted by de on_an at om

ositin 0 ul ar.,
Mor eover, since Fﬁg Rg %%%r&?t"’f}qdofpr&?r‘isle&h’sCPBtBShe‘E b%l%‘%%‘bsqilglgeszgfﬁ | ent,
desired positionsiganobethe éedlls. Fyritheetowe! hohére onslucd |ﬁny:prafcedur es

such as maski ng FPulllri) Fi ong gt ag_t% %Iplei%%groﬁgg &Q’?Jhgéétél{wﬁ?l H ntl on

can be greatly rationalize rese
has excel | erft can be conducted without environmental pollutlon because

no plating solutions are used.



advant ages such as expl ai ned bel ow. The plating anount can be easily

.and precisely controlled by adjusting the size of the balls.
Furthernore, there is no fear of fOU|I@Q the substrate for electronic
devi ces and plating 15 can be conduct ed W't hout environnental pollution
because no plating solutions are used.

-9 - CLALAEMS 1. A nmethod of
partially plating a substratRth@d of pakesllPnblaitvg e subsyTRItes ifRg:
arrangi ng smal | baIIs at, sel ected poriions of a substrit Egr nguntlng
5  seni conduct GHefFRES CRYLESA! B?m%?ﬁ%&ﬁﬂr%ﬁ §

el ectronic devi Cé%_ﬂédt%rde@&br@mdnlsncfual ﬁ@b@tfaiaéi ﬁ‘dramf&:surmidlg adhering or

oot ect Svel'y Spl atiemg ol pei E88 Bhgtedd on @ iqifb<iRie, 2K’ fouhbehs®Y
el ectroni ¢ devi cEs=ctirtdnia Hevicdsf tkeretn naxtdlincluding a 1zad fThmeneahdd
of part ially pl at{%}h%qu%gS%l%Sy ﬁhgnéo{:he smaﬂ qg&ff@'tﬁu \eoceﬁnasmgl%k din

claim1, wherein i Ses_provisionally arrang an
hol di ng t he thearsnaliabad 1en &heﬁebﬁn@%mﬁl\ﬁ%léé Rilaé:tlélghé\*/lﬁﬁegﬁ%ﬁéh 15

hol es provi ded 35 M%ﬁé 1S ther %ﬁﬁ@@?gtégféﬁ dNe-hudioevices Watheapl at ed
of the substrate for electronic devices, transferring the arrangenent

base pl at e l@bovedififeerent meBdtrate for nounting el ectronic devices, and
adhering or bondi ng the wEiHodalfl paptoMl i, 0P8kt ¥n@rd angedt mitaribrhel d
20 by the through hol es to the pOI’tI?ﬂS to be é)llfatedf res%%etlvely
3. The net hod ¥fePHIE APVELESi A§ & §ﬁ%§$r%ﬁe& G Lo wWherER Ghec

devi ces as cl ai msttod eoripnizeswpebeiniohalinearrangiprmdrsi dwwdidingathengi ng

and hol di ng procedure ’béi& l%béglarmgﬁé%mggélﬁh§5”5¥3553 Rri Beéﬁgﬁﬁgﬂengnt

base plate or t e are provi-sional
substrate 15 ah@lersemmmdd?ﬁ appbpehgliondreeyoesrensding tz?r rtélﬁg@ﬁ’éﬁtmﬁﬁse

plate, thereby pfowWsianaldy 3 taRILA8s 8PS 80FSH Nl ddteronic devices,
transferring the arrangement base plate above-the
substrate for mounting electronic devices, and adhering or
bonding the small balls provisionally arranged at and held

20 by the through holes to the portions to be plated,
respectively.

3. The method of partially plating a substrate for
electronic devices as claimed in claim 2, wherein, in the
provisionally arranging and holding procedure, excess

25 small balls adhering to the arrangement base plate or the
small balls which are provisionally held by the substrate
are removed by applying vibrations to the arrangement base
plate, thereby provisionally arranging and holding the
small balls.

30 4. The method of partially plating a substrate for
electronic devices as claimed in claim 3, wherein the
vibrations are ultrasonic vibrations.’

5. The method of partially plating a substrate for
electronic devices as claimed in claim 1 or 2, wherein the

35 small balls are selected from solder, Sn alloy or In alloy
and the selected small balls are melted by reflowing to
selectively plate the selected portions of the substrate

AN



small balls. 30 4. The nethod of partially plating a substrate for

.electronic devices as clained in claim3, wherein the vi brations are
ul trasoni c vibrations. 5. The hod of partially plating a
substrate for el ectronic devices as clained in claim1 or 2, wherein

the 35 small balls are selected fromsolder, Sn alloy or In al I oy
and the sel ect edfernpledaroniqievieseity reflbipTePt dietal: sel ectively

plate the selected popti 0n§h8fmét|il%c§l8¥5tﬂaaﬁtﬂally plating a substrate for
- 10 - for electronic_devices w f.fer
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clainmed in clai msﬂ:.am. Balwheis dlieted frsmaAh badr) sP@r ePtselNictasd Crr.om Au,

Ag, Pd, Pt, N or dthebII ial heating.

7.  The method BF E]P?.%?f% gt % sPr akigg o b, electronic

devi ces as cl ai med i n7cl ai thé mtl?qdvmmntntaﬁéy platgggsar aulestprte for
el-ectroni c devices L5 afi] néé{l'faéé %sr Slalmed inSHPSIAAE eoP]';Z a v&f&ﬂéﬂﬂ Qe

tape, and the sef8€ted portions are wring conposed o
8. The nmet hod etbpareatal for rﬂlﬁqmrﬁcs@l%’tlﬁ&?elﬁo?n mSUJeﬁ“'éé'tgr o‘?ﬁscln

devi ces as cl al n@ﬁbbﬁr&f@' & 1a Yol iniR @lapel NBnd theSsbBécBd® gations
el ectronic devices 1s_nmade of a ceramc material, and the sel ected

portions ar¥d wirPHE WhKHESePEROSES ofc SOpREr - 9. The net hod of

. partially plating a sgbstrahe féthod of G;i:aﬂctnramijpdatilﬁgsaasubb'aJ:ra'eel for
ranms conposed  LeCHroRGRFViSeT Hoh 8RS SRACEREN Lol 31 THET R,
frame 20 are psubkakrhyepfat esllectronic devices is made of a ceramic

material, and the selected portions are wiring composed of

15 copper. .

9. The method of partially plating a substrate for

electronic devices as claimed in claim 1 or 2, wherein the

substrate for electronic devices is a lead frame composed

of copper or iron alloy, and the leads of the lead frame

20 are partially plated.
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