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1 SEM CONDUCTOR PACKAGE AND METHOD OF FABRI CATI ON
THEREOF 5 FI ELD OF I NVENTI ON The present invention
relates broadly to a sem conductor package and to a
nmet hod of fabrication thereof. 10 BACKGROUND The

sem conductor industry is currently aimng at
conplying with several ongolng initiatives to pronote
or regulate electronic products that are free of

pol lutants. One such initiative is the European

PRNE; O UETOR EACkARE AND fGTHOR IR ABERATION

| ead as well as several enments and conpounds
which are liable for calﬁﬁgﬁgtards to the
environment. The typical plating nmethod used in
fabrication of sem conductor packages is to sol der
plate a leadfranme with lead and tin after an
FIEDDaS INVENDIONDI di ng process. In line 20 with the
ongoing initiative to reduce pollutants, sone
environnentally friendly tin-based materials such as
t i n,Thei prébersrimdamtion irelates| breadiyn te apreoposeidctoo paekdgacand to a
I . sol der. However, the presence of
m%tﬂﬁd\?f%ggu%ﬁ%qn%ef)rl ggers whi sker for mat i on whi ch
causes short circuits between | eads of the | eadfrane.

B@R&Rﬁhﬁber formation is difficult to eradicate in

an ongol ng production. In addition, alloys of tin with
bi smut h, copper or 25 silver are also known to be

|'i alyhg sﬁﬁfcoﬂﬁhéc%?%dugw R} Qﬁ‘tly aleﬂME at E&]ﬁpl?H% WA SeR¥?8 lohgoing

encapsu atin atin tec ques nave no een

'”'E@I’(‘!@%E’sﬁre'l‘”'oﬁeﬁr[ﬁ?%ﬂﬁt@ Pﬁ@"%'%%lp%qt%@?b?@ frepoh golfutas. One such

.mﬁﬁh@qg 10 ElRIpEh® TireBileSRFIRESMNEkSH of HB?&B&&GQUbSQiﬁeS (RoHS),
ested | ead-free sem conductor pack age fabrication

W@t g forsthe gedyictigrnor remavalcofdead ?%Wp@éafs vardl otperrelements and
coRipHRls WHIED are Miablk sticHiBindsbzariRdo 8@ shvlrdiierds a

sol derabl e finish

The typical plating method used in fabrication of semiconductor packages is to
solder plate a leadframe with lead and tin after an encapsulation/molding process. in line
with the ongoing initiative to reduce pollutants, some environmentaliy friendly tin-based
materials such as tin, tin/bismuth, tin/silver are proposed to replace the lead content in
solder. However, the presence of tin without lead triggers whisker formation which
causes short circuits bef\meen leads of the leadframe. Such whisker formation is difficult
to eradicate in an ongoing production. In addition, alloys of tin with bismuth, copper or
silver are also known to be liable for whisker formation. Thus, the current post-
encapsulating plating techniques have not been successful in providing a satisfactory
lead-free method of fabricating semiconductor packages.

One suggested lead-free semiconductor package fabrication method is to plate
the entire leadframe with nickel (Ni), palladium (Pd) and gold {Au) as a solderable finish
before the encapsulation/molding process. However, this method results in poor or lower
adhesion values between a molding compound and the entirely-Ni-Pd-Au-plated
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bef ore the encapsul ati on/ nol di ng process. However,
this nmethod results in poor or |ower adhesion val ues
bet ween a nol di ng conpound and t he

entirely-Ni -Pd-Au-plated 2 | eadfrane and this poses
problens |i ke water seepage into the package and
consequently reducing the npisture sensitivity |evel
(MBL) perfornance for the package. To inprove the

esi on eadfr re roughened by treati
e RHREE AP b8 RoRer ARG (kG e alohy STORFHR 1aop o EPRAeS” and
cobsspentiy redwcirgs thl moistdre Isamsitivitp regelr(MSlt[ppafdrmendea‘yethe package.
based on copper on top of the roughened | eadfrane.
Thi s can provide nechanical and chem cal bonding for
[ nch@aﬁepto‘mJHbsiaﬂhesim t the reeldfiames canapvugim@edmbottmating the

Ieasd'ﬁg % e?o%gf&é %ﬁ t?ﬁmtgﬁagf;% %Ba%%@ {:I‘?RJ foﬁ'ﬁvtavh%ﬁgano-

I ame se ivel
metalhtk@lyer peﬁada@n mnpanon doi of the @ugmr@érlaaﬂﬂ@rrfa ﬁh@h@anmrevide

m{@@?ﬂ?g 2B KRLHRS) Hoﬁﬁlr-ng ?&%cr@a%le& QhihaeRIto mé\%bleﬁgtcgt?lg%%nds.

rame, or a netal substrate conprising t
of applying onto the substrate a polymeric resi st

| ay @inofral lsoyRAtdaYIead-880 \LeRiLoR @S S4bkagE britdtiohNRethod is to
resi st | ayer according to a predeterm ned pattern and

P'% H]eé%%qffﬁg"etﬁ%ecg‘tﬂ%\tl%@'@‘ed Patadivm apy selfhaéﬁl sglderaiplesftnish. The
méthed ngdreﬂ-l%éﬁ stel@eﬁv%@f plemh@ ][tﬁe Sllalaaﬂi‘ran‘lé Feh eﬁﬁ%ﬂ_a}/ &ubstrate
renaval, | errecte or ala beam | can
ComBoG el S0 o hip B SHSHatS ARoRTIRg L feut et RIGHEY by
remmtuhg aeleabe@téa@mmhetesdst D@t ﬁn@arcgﬁ@eo @qaécueggm‘nw gdttefn and

as .t t hen e Ve
subiBg & utsiaria Ml Slet e i oxpRe MBS HR{eR ghere said
seleetivestmavdl idefEcied pyniemn2 0f b badf beme and t her eby
causi ng abl ative renoval of the plating resist over

the selectively |aser irradiated areas of the
| eadhisaran f@nkeyanpie e eals'ewidt hp uirstt raskiogittherdeagtframe with a

e|e%t’rgﬁ@)§i§' & m&r?hé *&%Qn %g oW' {hla Negg% bepgifa %dEéHnthen be

‘above hod reduces wast age
rem‘teé!rusmwa%aﬁarrwvea “tbds@tpaéﬁ%ti treugh 2ise qurl@veéslsff laed heatmg the

leﬁ"&ﬂgﬁlﬁagﬁéipeﬁ'éﬂfmﬁlsfrna bR AR aCETROHIBEhFRdist BRr the selectively
laser irradiated areas of the leadframe. Only the areas without the coating or photoresist

are then plated with Nickel, Palladium and Gold.

The above method reduces wastage of plating materials and saves cost and may
improve the adhesion between the moulding compound and the leadframe. However,
the removal of the coating or photoresist by laser irradiation is slow and tedious as the

throughput or speed of the laser to remove the areas of coating or photoresist is limited.

Furthermore, practically, it is difficult to ensure that the mask is fully aligned with
the later package dimensions. Mis-alighment between the masked area and the package

may reduce the MSL performance of the package.

Hence, there is a need to provide a method which addresses at least one of

the above-mentioned problems.
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the renoval of the coating or photoresist by |aser
irradiation is slow and tedious as the throughput or
speed of the laser to renove the areas of coating or
photoresist is limted. Furthernore, practically, it
is difficult to ensure that the mask is fully aligned
with 30 the | ater package @i nensions. M s-alignnment
bet ween the masked area and the package may reduce
the MSL performance of the package. Hence, there is a
need to provide a nethod which addresses at | east one
SUWMMARY above- nentioned problens. 3 SUWARY In
accordance with a first aspect of the present

i nVQHta{cQ&gé&%r\ﬁitH 3 fEétoa\ngﬁdofG\he %h&%kmﬁgerﬂ on. tﬁgre i j)trb\n%d a

a sem conduct or
metheg of &briezingps aeratcp ctor diackagsu meemetmd apomlamg the steps of

en'cseémignﬁg% Mé'rﬁkgm?edwlaqhélgl @Qa?Pa%wgsmgaa%o@a ﬁ%'cﬂlglr:ound and

| eads o | eadf rame W th a coati ng sin
plang le=sgls Qirﬁ'ﬁ? metabﬁﬁéﬁrameh with @n@&B%F%P" @ng"r" Fﬁeaﬂﬂ AU af[@' the

entBssuERbResthaa. f urther conprise the step of trinmng
of tie bars between the |eads of the | eadframe before

or after plating the |eads. The plating nmay be
per frpemesthom flay lf@fer dbmpedd thetitep betrim@iigy of RABArE P¥Bveen the

fth t | ate 15 Th | ati
o o BRAREN B e ot e, ol e
| eadfrane  substantially exactly fromthe periphery of
|.at th | at dj.e. 20
2 i S BRSBTS W A aeine i e
enpapsulataiie theveon. and the coating is forned only on

exposed areas of the |eadframe substantially exactly

fromthe
The plaiing step may comprise electro-plating of the metal leadframe

substantially exactly from the periphery of a moulding encapsuiation of the encapsulated
die.

An encapsulation material for the die is substantially non-conductive, and the
coating is formed only on exposed areas of the leadframe substantially exactly from the

periphery of the moulding encapsulation of the encapsulated die.

The step of plating the leads of the leadframe may comprise forming the coating
of Ni, Pd and Au on all exposed surfaces of the leads.

The step of encapsulating the die may comprise forming a moulding on top and

bottom surfaces of the leadframe.

In accordance with a second aspect of the present invention there is provided a

~ semiconductor package comprising a metal leadframe; an encapsulated die mounted on

the leadframe; and a coating comprising Ni, Pd, and Au on the leads of the leadframe;
wherein the coating is formed substantially exactly from a periphery of a moulding
encapsulation of the encapsulated die.
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peri phery of the noul di ng encapsul ati on of the

encapsul ated die. The step of plating the |eads of the

| eadfrane may conprise formng the coating 25 of N,

Pd and Au on all exposed surfaces of the |eads. The

step of encapsulating the die may conprise formng a

moul ding on top and bottomysurfaces of the | eadfrane.

30 In accordance with a second aspect of the present

invention there is provided a sem conductor package

conprising a netal |eadfranme; an encapsul ated die

mou I’Tlhg (0¥ 3] gf thiaéedarachk medyetie caatbdavilbiaNif Pd) dhudo BTzt suheg: tie bars

Ni, Pd. and Au on the |eads,of the |eadfrane; wherein
haé’ﬁBE%'bfgm“??é’ belore g}erfﬂ%mg eel?ﬂqsal ly exactly froma

peri phery of a noul ding encapsulation of the

encapsul ated die, T I frame may be

coatargla %ﬁ%? W%ﬁ’,e clgaédgﬂealﬂﬁ?éb?%%&:ﬁﬁ%?éﬂ%@% bars have

been trimed before the plating of the Ieads. 5 The

| ea C C .

The "hs r dce cERaBEfan oy ANRRES o HCLRART oh G 38k pottom
sutfagesafithedeaditeme. sur f aces of the | eadframe. 10 BRI EF

DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the

invention will be better understood and readily

apparent to one of ordinary skill in the art fromthe
BRIEF DS ORIPTIONIGP THESSRANINGS by way of 15 exanple

only, and in conjunction with the draw ngs, in which:

Figure 1 shows a photo of a |eadfrane of a

SeMERHUdRREME of BRKiAgentRAGMI Bk M@ ttbOunddistosaapt éeadily apparent

o SRS 5000, 250 A 458 b TR B, by vy of

example only, and in conjunction with the drawings, in which:

Figure 1 shows a photo of a leadframe of a semiconductor package according to

an example embodiment.

Figures 2a) to d) are schematic cross-sectional drawings illustrating a

leadframe preparation process according to an example embodiment.

Figure 3 shows a step of trimming of tie bars from leads of a leadframe according

to an example embodiment.

Figures 4a) to ¢} are schematic cross-sectional drawings illustrating a

leadframe finishing process according to an example embodiment.

Figure 5 shows a schematic diagram of a set-up for electro-plating according
to an example embodiment.

DETAILED DESCRIPTION
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| eadf rane preparation process according to an exanple
enbodi nent. Figure 3 shows a step of trimmng of tie
bars fromleads of a |eadframe according to an
exanpl e enbodi nent. 25 Figures 4a) to c) are schematic
cross-sectional drawings illustrating a |eadfrane
finishing process accordi ngsto an exanpl e enbodi nment .
Figure 5 shows a schematic diagramof a set-up for

glnﬁg't n%’ﬁﬂ"‘?t‘ cor %E@%ﬁf E%I a%l’%frl] é\ﬁ%glgﬁ%egod of lead-free

plagimg of higlkeait ;salld@smranu gdldloatoed leagirane diteranrmatdpsdlabon process.
| ead-free plating of nickel, palladiumand gold onto

a leadfrane after an encapsul ation process. Figure 1
shovrgue dishgws edifaram pbe aletal é%agfframaé 02 bpan axample rabpdiment.

TI'\%WQ&HI%W“FO& compliB&s +f9aad1£ 3 %ggﬂli{ﬁfﬁﬁ%ﬁs 1%6d‘rr‘?e die pad

['urali ty e pad 1
1q495 aftached étutmdeadﬁr@meégafhyénépm membarsple8t Tm@plnr@hwgf dpads

106%8e sg@u‘?eooﬂ)%élréép)éctﬂlte tl'e%gﬂ 1016ﬁe %ra@fré;fﬁé? Yo &Maﬂy@%f)p]led in

respective tie bars . adfrane 102 i s usual
regls gpd iseyt infe thPQ@?'Eedéﬁf& fPrsaséﬁmb'NﬁHEPOP?Fe desired size

for assenbly purposes. 10 Figures 2a) to d) show the

var i us st egs of a |eadfrane prgé)aratl on rocess in

Figysgs @Z(Eﬂ”rﬂ YRS VRHONE SteRs <@ a(dg?met':ﬁ 3retiogr pragess in the
exafplel mipgdiniérd ek step (b); Stl'sla\ré’ardfrbmém ma§|$:rovﬁﬁa withheitver bond pads

2og L e 5755 R 5 i B i 20

fagilitate eswire bmdu@qampédss fos exange Iueinwgblelsnzreé% ASﬁeHD (H)oa diecR04 is
4

ol 4 "0 B 9 e 903008 50 coponses

individisal pdnted integratee dirquitt Atster @l witer lranding is\carsed put(jre bonding

pré%&e% el? ap&nnéctﬂb rbreb\?e%n% dle%ﬁ %n&) %qé%% (1@6 %I@ﬁé 1) of the

ectrica connec ion between the di e and
leddfranie 10208 using Mirga RE6. heofires|286 used in wire bonding are usually made

of gold or aluminium. At step (d), encapsulation is carried out, the moulding
encapsulation comprising a moulding 208 on top and bottom surfaces of the leadframe
102. Encapsulation protects the various components in the moulding 208 from physical
and chemical damage. An example of the moulding compound is an epoxy compound.

Figure 3 shows the step of trimming of the tie bars 110 from the leads 106 of the
leadframe 102 in the example embodiment. The tie bars 110 are frimmed after
encapsulation and can be trimmed before or after the process of plating of the leads
106. If the tie bars 110 are frimmed before plating, this enables the whole of the leads
106 to be plated and advantageously prevents exposure of copper portions 302 of the
leads 106 to air, which could result in corrosion if the trimming is performed after plating.

Figure 4a) t o e) shows the various steps of a leadframe finishing process in the
example embodiment. At step (a), the surface of the leadframe 102 is treated by
chemical andfor mechanical means for preparation of plating of the leadframe 102. At
step (b), all exposed surfaces of the leads (106 of Figure 1) of the leadframe 102 are
electro-plated with nickel to form a nickel-plated surface 402. At step (¢}, palladium is
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| eadfranme 102 by using wires 206. The wires 206 used
in wire bonding are usually made of gold or

alum nium At step (d), encapsulation is carried out,
the noul ding encapsul ation conprising a noul ding 208
on top and bottom surfaces of the |eadfrane 20 102.
Encapsul ati on protects the gari ous conponents in the
nDuIding 208 from physi cal and chem cal danage. An

f IS a
o AR 80 i Bl e L R RY i S BREMYpERTRPHA a0
Atlst€p (d’),om!d Iee eleetad plated Grothe tgadadiune gtteda sefat @ 204 rto tfiéren a gold-
pE%éél UFOdi nment. The tie bars 110 are trimed after
encaps ation and can be trimed before or after

the process of pI ating of the leads 106. If the tie

bar j |

V\/nolshge :[-Hc')éf)eﬁng) gnaﬁ#fhtefu% ﬁloﬂlhiﬂp 209 gis Bgéddsaée BrRbhSSk bltag the
elealfpating b ths) lga%r@\mﬁﬂegd é’f@ﬁblmr Blabng isdpyresarpest eutaygstantially
ex3O%; fRim H@epenbﬁéfﬁ of tiwgf?n&u‘lzﬂm’ﬁ 208 ‘mé NDP&/QH'C@&!HM? 404) and 406

corrosjion if the trimmn perfornmed after at 1 ng
is fgymed glifeetlvsadiagenband exig °‘it‘ﬂf€rd{)’af|’ %8 ésdeﬁ’?%gogf’f the mou'd'"g
208e JUhkfAdre, f:henlpﬁalﬂh@gs HREMBSedBlyt E8F-aRNEIHiB the mouldlng 208

embodi nent. At ste ?12?1 ée surface of the | eadf
d'@%‘?"?’? P'éa‘?ﬁ@c?”ﬁ?fe TAERINS: PafiMERcH e H‘&HeE‘AY'”%%{H'§°”d”°t°r
patkdgepr eparati on of plating of the |eadframe 102. At

step (b), all exposed surfaces of the |eads (106 of

Figure 1) of the |eadfrane 102 are electro-plated

Wi t rurtherk eddvaidademusty afemiec kedceps adtget s iraolred O8. thAt example

erobfutf Syrapaat R bl SoBs g PAr B B8 ro g groes o

m@kmgaarad 4e'novalﬁctf srtaapg (af) phajoresist sreelnet requingt ainetheoaxample

en]i!:i?::a e 1 sugé gﬁﬁemz?g@%ﬁﬂéﬂﬁ%ﬁglt@g ﬁb a Jrg riz]org:le%ua the mouldlng

ZOﬁmﬁ detrjectoglated witk adicksl, pai@dwaskndjgnlﬁi Ay thermyoulding 208 materlal
is ﬁ+t%6¥1(§&:fl% % SHEdREs WaGH b@ﬁﬂﬁa@talg BRd 55\%‘3 cf)étgm 102.
alnglst us carrle out substanti al exactly
fromthe periphery of the noul ding 208. The Ni / Pd/ Au
coaty fBeftdbe aftdfam %F‘Q s806p fdr%léccﬁblﬁ’éjc ng ig §ﬁt§dn¥ mﬁﬂb%@h the

- and extends outwardly from sid
exmle(ﬁrﬁgodlment To facilitate plating of the Ieads 106 of the leadframe 102, an

anode 502 and the leadframe 102 are immersed in a plating solution 504. The

~ plating solution 504 in a plating tank 506 contains a salt of the metal e.g. nickel,

palladium or gold, which are to be plated on the leads 106 of the leadframe 102, The
anode 502 and the leadframe 102 are connected to a power supply 508, with the
leadframe 102 being a cathode. An example voltage and current are about 5V and
about 20A respectively.

Referring back to Figure 4, lead forming is carried out at step (e). The plated
leads (106 of Figure 1) of the leadframe 102 are formed into the desired shape for
mounting onto a circuit board (not shown). After step (e}, the assembled

semiconductor package 408 is sent for electrical testing.
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208.. Therefore, the plating is advantageously

self-aligned with the noul ding 208 10 di nensions. This

can ensure a high MSL performance of the resulting

sem conduct or package. Further, advantageously fewer

process steps are involved in the exanple enbodi nent

conpared to existing selectizve Ni/Pd/ Au pl ating

techniques as the steps of 15 masking and rennval of

coa ng or phot or S|st are not required._i xanpl.e
AR BOTF IR AR oS Y RIRITtGe FEUERG © 5

prﬁ%&% wﬂ@a{mtsﬁn’ﬁd&tﬁmﬁlﬁmk dewage?GBbmaﬁon Ofbrocess in which the

ectro-plated with nickel IIad and
FHtErA BPiaBs Sat Eieniahe smn PR sRabaiir bR or e e dmboBenty.
umllastpagﬂaousf poﬁtemcapé&tmgoblaﬂrm&ohnmss the Wl%dmerrmbhng used
wdI 133% %foﬁg{hsgrt wa'Pskfﬁ_glrforma Ct :\ﬁ'\ilg lrﬁ% fegglglftgegtser sV\fa{aralEJlitty and
quldabllmyg of the | eads 106 of the | eadfranme 102, an
anode 502 and the |eadfrane 102 are imersed in a
plating solution 504. The plating solution 504 in a
pl atfuntger aﬁk’n@ci@ne@ abeven $xamplel ambrfidimaets mé the preset invention
[ [ (oW oY= a lati
o Rus PR TREe 20U kT s ¥t PRl ity SBrating
femqqseamcba%m gxetinequipraeris gRe erecgsses. 4 hisdaaehisygshipy using

 thORRBuldiMat 4 thBanadkeaRf FINR the Zeddfbn8 xabit G he ﬁéhphery of the

exanpl_e vol tage and current are about 5V and ab

mosging. dgRANGdR usrRERTErAE XGRS pith e Mipulcingegimensions.

Thltewt isng 1n|(1)é‘éskih rant eamewu oﬂb?aﬁ?E r lf&)sé fa@ﬁotnle%uzued in 8 process.
eads 0 0 adr rane ar e, ee
T Fafbae? dpde mesthde o ehoSiesist PP eidtE Mo G aves ip adlton to

thes hireas iuhddrnédthl tiembulding wonpodid @fcaﬁﬁwﬁtloh%)'e nbhﬂated with nickel,
em condu tor(gr%@cka 408 i,S

pafl P A e BV o B RO fo o srllbacoptey
above with reference to Figures 2 to 5 provides a
| ea‘% xapfe S ABL SRR bPthePREL AT IO Bk Ao PAREE WRmale of
the plated surfaces if the tie bars are trimmed from the leads before plating is performed
and due to less handling of the plated leads if the leads are plated after the

encapsulating of the die.

It will be appreciated by a person skilled in the art that numerous variations
and/or modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to
be illustrative and not restrictive. '

For example, the shape and configuration of the leadframe is not limited to that
shown in the example embodiments. Other shapes, configurations, or both can be used
in different embodiments, including differently shaped die pads, leads and bond pads.




| eadfrane is plated after noul di ng conmpound

encapsul ation of the die. Inportantly, unlike

previ ous post-encapsul ating plating techni ques, the

Ni / Pd/ Au coating used 5 was found to not exhibit

whi sker formation while achieving better solderability
and bondability. Further, 8s nentioned above, exanple
enbodi ments of the present invention can achieve an

ass rocess wth fe sfeps than i. xi.stin
o) daprvmiie JFFl §% ApPresiie ik ERerat ety e [fame anc
the qubyldiegt sonepuaingr foc esssessulalibn sofi theadl@ eneydbeyusesi ing different
aﬁﬂ%i l&(ﬂng as the nmask and plating the |eadfrane
exactTy ' fromthe periphery of the noulding. The
plating is thus preferably exactly aligned wth the
nmoul di ng di nensi ons. The steps of maski ng and renoval
of coating or resist are not required in this process.
This can al so reduce wastage of photoresist. Further,
the nmoulding area in addition to 15 the areas
under neat h the noul di ng conpound encapsul ati on are not
plated with nickel, palladiumand gold, reducing
wast age of those precious materials and saving costs.
Exanpl e enbodi nents of the present invention can also
reduce danage of the plated surfaces if the tie bars
are trinmmed fromthe | eads before plating is perforned
20 and due to less handling of the plated leads if the
| eads are plated after the encapsulating of the die.
It will be appreciated by a person skilled in the art
that numerous variations and/or nodifications may be
made to the present invention as shown in the specific
25 enbodi nents wi thout departing fromthe spirit or
scope. of the invention as broadly described. The
present enbodi nents are, therefore, to be considered
in all respects to be illustrative and not
restrictive. For exanple, the shape and configuration
of the leadfrane is not limted to that 30 shown in
t he exanpl e enbodi ments. O her shapes, configurations,
or both can be used :
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in different enbodi nents, including differently shaped
di e pads, |eads and bond pads. 8 Furthernore, it wll
be appreciated that different materials for the
| eadf rame and the noul di ng conpound for encapsul ation
of the die may be used in different enbodinents. 5 9
CLAIMS 1 , A nethod of fabrigcati ng a sem conduct or
package, the nethod conprising the steps of: 5
Cgﬂ@@gsulating a die nounted on a netal |eadfrane using
| di ng conmpound; and plating | eads of the met al
| eadfrane with a coatlng conprising N, and Au
afte T
1. as o alf%ﬁ |Bfr:1 Cﬁé:gtﬁé c%qgﬂ&o? Sckagig tﬁe m%ﬁoc{?&n&qug the
stepsofimi ng of tie bars betmeen t he Ieads of t he
| ea r [ : )
ot oG et e bt B aBhélel RYIaRE (it S mofiing WBmeoun;
angl ating is performed nask- less directly on the netal
| ea t t [ dpgT.
ot R oo e el ERAE N aih § cBatr b ihend NiaPd it Au
aﬂﬁhﬁ\e@nﬁaw@tlf@m gtthagie. st ep conprises el ectro-plating of
the nmetal |eadfrane substantially exactly fron1the
per;pher% of a nDuIdlng encapsul ati on of th
2.enc pedyag| Flaimesign slaint e fUspeheRMeising the ﬁi?& of friraming of tie
bafls bé‘bhééfelhﬁ [éHils o hapsadi-aie afdi@bedften blafify theleaddi e 1S
substantially non-conductive, and the coating is
formed only on exposed areas of the
3. The method as claimed in claims 1 or 2, wherein the plating is performed mask-

less directly on the metal leadframe with the encapsulated die thereon.

4. The method as claimed in any one of the preceding claims, wherein the plating
step comprises electro-plating of the metal leadframe substantially exactly from the

periphery of a moulding encapsulation of the encapsulated die.

5. The method as claimed in claim 4, wherein an encapsulation material for the die
is substantially non-conductive, and the coating is formed only on exposed areas of the
leadframe substantially exactly from the periphery of the moulding encapsulation of the

encapsulated die.

6. The method as claimed in any one of the preceding claims, wherein the step of

plating the leads of the leadframe comprises forming the coating of Ni, Pt_:l and Au on all

exposed surfaces of the leads.

7. The method as claimed in any one of the preceding claims, wherein the step of
encapsulating the die comprises forming a moulding on top and bottom surfaces of the
leadframe. '

8. A semiconductor package comprising:
a metal leadframe;
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| eadf rane substantially exactly fromthe periphery of

t he noul di ng encapsul ati on of the encapsul ated die.

25 6. The nethod as clainmed in any one of the

precedi ng clainms, wherein‘the step of plating the

| eads of the |eadframe conprises formng the coating

of NN, Pd and Au on all expopsed surfaces of the

| eads. 7. The nethod as clained in any one of the

precedin i wherein. the step of 30

enc b resEler e e o i Badf e Ay e moul ding on

t op aagvdtifgednaprising N, 2tk and Autoh éhe leededdiiteanteadfBamed

sem r :

10 gﬁ]%geﬁég;tbé’ qogﬁrgé?sg?%r?n%oﬁﬁ&fb% tenglally, gxégﬁgaf dﬁ eF. of a
maouiding enpapeutptiingif thg edicapsRthteddid. Au on t he | eads of the

| eadf rane; wherein the coating is forned substantially

exactly froma perl phery of a nmoul ding encapsul ation

9.of tThe sandeqisiuttar deviek @s daigied TineclaiemBcvhagit dre wads of the

gieaérg‘égatb@ with ®i, B 1»‘-‘»«.1‘4{'\1 gfel%b Whte&euel a8 Rad bééﬁecrlmmed before

frane are coat'e Au i n areas where
th? P'ét"Eﬁa?féh%'&@%s been tri mTed bef ore the plating of the
| eads. 10 10. The seni conductor device as clained in
claim9, wherein the | eads are coated on all exposed
105 fThE SeMiqeBdter devipe aplaimedin. giaim, 8t wherginihg éeagg are coated
onClilaixpEeddisQrfadey tiegieofcl ai ms 8 to 10, wherein the
noul di ng encapsul ati on conprises a noul ding on top and
bottom surfaces of the 15 |eadfrane.
11. The semiconductor device as claimed in any one claims 8 to 10, wherein the

moulding encapsulation comprises a moulding on top and bottom surfaces of the

leadframe.



