";rse3e"a. "M (6T.?E* , *166166* LEAD RRAVME AND METHOD OF MANUFACTURI NG THE
LEAD FRAME *c00002* BACKGROUND OF THE INVENTION s 1. Field of the Invention
The present invention relates to a sem conductor |ead franme, and nore
particularly, to a lead frane having an i nproved pre-treatnent process and
a pl ating “\\ﬂm‘m“\\“\m | ead frame. 2. Description of the Related Art ~ o A
sem conducm\ is an inportant 1el ement of a semni conductor

package, togethgkesi th sem conductor chips, and connects the inside of the
seni conduct or package and tIp_eE/_gytmpjmg AN METROD Wports the

by .ot anpi NWANRAERAN - “BAN0EAG RO BINECTHE TEAR FRRRE Lol or | caa fr ane

manuf act ured by;Q dﬂ of the two proce55| ng nmet hods has a variety of
structures according to the type of being nounted on a substrate. FIG 1 is
a schematic plan view illustrati ng t he structure of a conventi onal

sem conductor |ead frane. BAL 1 3 gy & ON a sem conduct or

| ead frame 10 incl udes a die pad unit 11 for m)untl ng a sem conduct or
nenory chisp dnd f iFigldhgf thednventionat a static state, an internal |ead 12

connected to the W re hondin and an extern | ead 13 for
connection wt h aﬁjﬂéﬂﬁg%mv@ﬂp%ﬁ'atgﬂféa§§%‘Q95‘HHG‘@[laéa d fearpe aNgHBOrD havi ng

t he aforerrentl ZScnfl ur tlonform;a uct.or _package through
assenbl y wi ¢ RGRHERY 4 B36 ffteehadiy o8 Eicve PreTgamart ReaBRs SR, | n ¢ ne
course of as ctor package, in order to inprove a wire
bondi ng prop@%bﬁﬁmgﬁfﬁﬁ%gﬁﬁg M conductor chip and the internal |ead

12 of the Ieéd fr%cﬁ&&ﬁ&tﬁeﬁélﬁsa lity of the die pad unit 11, a netal

material havihg a pre erm ned property is often plated on the die pad

unit 11 gnd the i tﬁrﬁ@b Lgﬁﬂ'Ié@df?émbh@ahﬁﬁﬂoﬁdrﬁ%n%&wtd%%émuédhd%ﬁfr to

| mprove sol der abi |ty trate nount
package, together with semiconductor chips, and connects the inside of the

semiconductor package and the outside thereof and supports the semiconductor
chips. A semiconductor lead frame is generally manufactured by a stamping
process or an etching process.

15 A semiconductor lead frame manufactured by one of the two processing
methods has a variety of structures according to the type of being mounted on a
substrate.

FIG. 1 is a schematic plan view illustrating the structure of a conventional
semiconductor lead frame.

20 Referring to the drawing, a semiconductor lead frame 10 includes a die
pad unit 11 for mounting a semiconductor memory chip and fixing the same at a
static state, an internal lead 12 connected to the chip by wire bonding, and an
external lead 13 for connection with an external circuit.

The semiconductor lead frame 10 having the aforementioned

25 configuration forms a semiconductor package through assembly with other parts

of the semiconductor, e.g., a memory chip. In the course of assembling the

semiconductor package, in order to improve a wire bonding property between



"s after nmolding a resin protective |layer, solder (Sn-Pb) plating is
performed on a predeterm ned portion of the external |ead 13. However,
during the solder plating, a plating solution frequently encroaches on a
region of the external |lead 13, so that an extra step of renmoving the
encroachnent of the plating solution is necessary. 1 o To solve this
problem a pre-plated frane (to be refered to as "PPF" hereinafter)

nmet hod, as di sclosed in Japanese Patent Publication No. Showa 63-2358, has
been suggest gé setmicondlicier dhip amethaRfterRil @ 1206 ths foadl fRfiid q0rRedet or
packagi ng process, a substrate nade of a material having good sol der
wettability seldprabilitpokihe diepaddnitd 1f ametalmaterial hadnga predetbimiget ayer . 15
As descri bed above, Iin the pre-plated lead frame, since plating is

per f or med ovpropemty isoften plated badke die pad umih1 paad ¢theninternaldead 4 2jof ¢he r eat ment
process is perfornmed before plating. The pre-treatnent process is perforned
for i nprovi nipasdrane vién&Jso,lir prgdesto jinprove goldeyability fgr stibstratenmouniing
flattening the plated surface. If the pre-treatnent process is inconpletely
per formed5 i after moling.airasin preteplivedlayerasoldgr (SmEbkplagag & peréarmedonsach as

i f i I 1. f | at i I , -unif d

ol oss. oughREAETM Eed porioRef B eRerial ek Saner &t on of pi nhol 5. The
fefects i o genor ariaravelFHBRAERPHE PR Rt ol redafen: 2 o | "
d | _ _ _ cl ent 2 s
Stop and 5 1 Efibroalfie; B a%aBioR oTHd SliofiEPleREa o Tl Bn Btlifpflof 1= o' 19

dhesi i : 0l Aty , elect | at i
S addl 1 onal THiORE fhe enrBaliitorTe e Maify SolfiudH BricBlsqdlY el . 2 FT\ L g ¢ he
surface ofo the r aworgees i proBliieA BRI-pRNCIaHS (& B FEBrAlth WaUPPFt he

surface of a base netal to increase an Interface bondability between a

ni ckel pl at e@elgivgfterpmdtidte ab diseicsetiti dapashEsoRatantblicalicH NBIShdwe

manuf acture stress of the raw material of a sem conductor |ead frane

manuf act ur ed 6852358, has deen sughestedpAxcelding torthecPPE\methof, beforendi ng i s
performed, and | ocal mcrocracks or local stress nay exist on the surface
of the raw naemicaniducer packeging progess: si supspratecmade bba matetalihayingrgood
anti-corrosive oil or ~ o inorganic matter present on the surface of the
raw mat eri al solder peitabilitydg pssvieusly fesmed e form anintemagdiatesplating layeremai n
thereon. |If conventional nmulti-layer plating is perforped on the surface,
the surfdde of t hg‘spcf%ﬁ'%d AROS, '%3&) P'?’Eﬁ%d?ﬁq & [Stcedialing iIowever, if

a lead frane is bent in . order to un .sem.conductor on a substrate, the
stress and PeRoERe R 1B B raRe oha TR FIELE S0P Al PRLEATIRL o)
cracks o bl HgaeSEpEoET Bafre by HrehreriEmsRt plos s ELAHRyjed c2vo°

cracks g . “the” "
o o ocr ac o mroving Qbhasi b Beror Being 18ers BY RERDIIaneing: € er
i or ocr ack_peié pRRS @iface0 i HRTRbAeBinioR! b8sssAS thadRfnsteRPerd iyt |1 the

pores are 20 exposed to deteriorating conditions, such as heat applied
during a semspaRtiRisHappeny tivgvarbugkiBas 6EasfecRYUCRHsYerdvatidnofpeeling r acks
is expedited. Also, corrosion of raw materials of a |lead frane may occur
due to inter onsweling of aydatihghayerpnon-oniform spots ahd glossf rotighnessofiect or
circuits. Further, cracks may grow over time by the remaining internal

bendi ng st r epiatingHayer, ottbe geoeration ok pinbslesenai ni ng on the surface of the
base netal are etched by el ectropolishing, thereby renoving the m crocracks
and the renai ni ng Iherredraaimenbprocessiarisuppiassing the gengratioacafithe apeva-i ng

| ayer deposited on the surface of the base netal is 4 caonsi derably thick,
t he above- no@@écrg?%‘dﬂ%ﬁ%ts .lsagert%alfyreé%mcmnm inuding aporgaRiGEQlent i 1t he

derlyi | ating. tecti | gt i | ay. t hi | d
et o | 14y COIARRLRR A Boiarie Refiotdokraatin o o RO g r i 1

et usi ons. o HFsTRF (e g, M bl e A e BEHAET oreseRBES Bemseny 1o




"the'surface of the thin plate material, as shown in FIGS. 2 and 3. |n other
words, since alloy elenent nmaterials added during manufacture as well as
mai n underlying nmetal naterial are conpressed on the surface of the thin
plate material together with raw materials when rolling the thin plate
material, they do not 1 o protrude and are not shown due to a surface oxide
| ayer, an anti-corrosive oil or inorgani@ matter. However, the surface of
the thin plate material is electropolished, the inclusions are exposed to

he surface. , - L f i i | like i
per formod. - nadandRaeRARRRELpRIAY fyet, bRy Rblsl B adifchBly polidmi adtf, @ 1<
pl ate materi gig olgéifodibehi ,gfgé?’ébysaél%tihg;thvg\;étaﬂaée 8F the ralvthteifle t hus-pl ated

nodul es are weakly bonde I nterface nderl'ying metal during

bendi ng of the thmheRigitRplahg Prédess!detvatshedsurferpasfal el e fondi ng.

Al so, when a sem conductor device is finally nounted on the surface of a
substrate, sinoteasean intdrfdocethonaapilitycbdtween aticket platecilayaamdtherbases s
applied to a lead frane during the manufacture of the sem conductor device.
In 2 o theé cawmtalduting nickel platirigu Sihermanufaetute siress lobtheuravanatedal aflae base
metal is iron (Fe) as in this enbodinment, Fe is oxidized nore easily than
copper (Cu) ®&RMigonducter lagidirarae sanufactdred bygolingis agiaanapleiely iempved

manuf acture of the sem conductor device, and the thermal diffusion |eads to
an upper pl aever ifusindingistpedermed.Andiged dniergctasks o lacaketrass makexistan ng

| ayer, there | oyer i the solder 2 s wettability. Also, the plating |ayer
mag be peel e%ﬁ?ﬁ%b@%ﬁ&ﬂ’l’@@eﬂﬂe to a mechalni I(:aly shock causeg byI ag g
capillary or thermal pfreasure during wi.re bondi nach Ali_so', t.he ﬁ)eel ed nodul es
are el ectrodeposi ﬁﬁndrﬁ GreARING PRFESP Sof TBMQUIY an NtEaiesvg O 86  hat t he
capillary,s; : ] t : [

ne(F:)lassi t§1 dof I e%%‘glwnaéﬁ gg}pelg%gﬁ @g sgjr{f fa g%’5%§nggvrg$t{’eﬂ§%}sﬁﬁegﬁtmlﬂggbﬁgﬁ%i ng,

o o ang! BB A mihod BS N i flaRAhdroBh, R cBhRBnarAhild A IRy s

damaged due ~nod eposite e capi _ _
Conventi onal lngrfoiried oﬁﬁl@é’é@'ﬁd@%é@jr{d&%% tl%ﬁlﬁﬂﬁ? R oPYetSrnBs Pdlativelyi CK

multi |ayer plated |ayer even if inclusions remain’on the surface "of the
base netal . Tatiewed, Howevarcit diléafeamefis bost i brddred mdumt kikenticondeieior onal
pre-plated lead franme, a nickel plating is formed as an underlying | ayer
and then a pacubsirategthesstiess aad plierberdcks remdining tondhaksudace ofithe bageer .
However, if the protective plating layer 1 o becones thicker, a standby
time for tdhastaringrease by thehkending:progess) ¢ading taincreased miciodeackswa ting i s
actually perfornmed, and the solder, is delayed, thereby | owering sol der

wet t abi 1 ity. CAUSRICERCKS tawplatirg leypisdanssitadon Hyesurfacepitiae hasgmetdlned to a

t hi ck f 6to 7, I.n this, ,_the above- ti d bl [
Goner ared udiareby fisling 0spBRSigh SaodRtoR cb s DRSRMGIR o AR YN it he pr o
15 pl ati whi.ch has b tly in.wd d ' i t h

pl alto i ﬁgl nge(ﬁé@ﬂag: %ﬂ8{ﬁ§ﬁ§?@ﬁ%r€'§3ﬂﬁ‘%§res 50%3\%53%4' W‘{/ﬁ‘&sﬁé& oK aeri se in
th : ¢ . . , q Ci

e Do o PR Bot Bl ke ehB SO AL folfaR Ethdlelbfet e
I's an objgft e&hoé{&to%&éﬁ&%tiﬂ\ﬁ&&%iﬁ%, EBclPéQlﬁb?Fa@liEﬁfd“uﬂﬂg%f manuf acturing
a lead frane rch can 1npro corrosron resistarice, suppress generation of

nodul es expoggphictndubidr fepRidcRRPIg frotdts, corssiepddo tonRdctasksas BRSediRAES S
during formation of a plating layer and can forma flat plating Tayer. 2 5

I't i s anot healgt)icorbsion of v Marfiakiofialegdirame rhgy ot idde t@interadl Heatne for a
sem conduct or device having excellent wire bondability and sol der
wettability cahused bpgontipueus bperativrodfesanisenductdr icircuitsayathen ceacks inay- | ayer

pl ated | ead frane. 6 It is still another object of the present invention
to provi de agrewidverime bydhmeremainingdntemahbendingretiess, Thus, thenicesracksng

met hod. Accordingly, to achieve the first object) there is provided a

met hod f 0?5 ni@maling.en the surfase@f thedpase metal arengtched by elgetropelishing,

el ectrocl eanin he surface of a s thin plate material, electropglishing
the el ect rocI@%ﬁ%ﬂ@rﬂ?ﬂn%”ﬁ@wﬁ%ﬁ@‘ﬂﬁéﬂd tB@rW\T/‘?W@Q ﬁfﬁ%sﬂmsomﬁ% surf ace

of the elect rcggg’l i asl?)?o ect:tp\}enplggir?gt I%ycrarrEl éeepro'sﬁled on the surface of the base metal is




"rinsing the inclusion-renoved thin plate material with an acidic sol ution,
and formng nulti-plated ayers on the rinsed nmaterial. In the present

i nvention, the inclusion-renoving step includes the step of ~ o

anodi c-degreasing the thin plate material. To achi eve the second object,
there is provided a |l ead frane having an inner |ead portion and an outer

| ead portion fornmed by el ectropolishing 4 cleaned thin plate material,
renovi ng inclusion on the surface of the el ectropolished thin plate

mat eri al haviomsiderably Bick! b ABRI-Aotet ptebRend H@We@éﬁteﬁ%@ﬂ&déﬂ[_ﬂ 15
pl ated | ayers thereon. BRI EF DESCRI PTI OF THE NGS The above objects

and advant agkiowebet, ifehe uaderfing ptaﬂ% and protettivessiatirg lapscareniiek avlddry
describing in detail a preferred enbodi mnent thereof with 2 o reference to

t he att achedwettabilityds lowerediiaod cradke.may be sassdtbdmingbaridimg.vi ew i | |l ustrati ng
a general sem conductor lead frane; FIG 2 is a photograph view show ng the
state of a surf actlopfever,deleeirapalishing isperfgmedduringdhe pre-featment

el ectropolishing; 2 5 FIG 3 is a cross-sectional viewillustrating the
cross secSi oROSPSS inglugiensef metabpenenrpetal invtba thie plate material are expgseditos is a

TR o < e o i Bk il s B SEEIGY H o LPESRG WS o
oo gLk hBoPh B RCIIR B A ] &6 0 et hod of
crose Sect !l i ol gBo a8 i IR iR i S SRl hafhar L
plate materi goather with raw materials when rolling the thin plate material, they do not
10 protrude and are not shown duse to a surface oxide layer, an anti-corrosive oil or
inorganic matter. However, the surface of the thin plate material is
electropolished, the inclusions are exposed to the surface. In the exposed
state, if plating of nickel (Ni) or the like is performed, nodules which are scattered
through the surface of the thin plate material, are plated, as shown in FIG. 4.
15 Since the thus-plated nodules are weakly bonded at interfaces with underlying
metal during bending of the thin plate material, they may be separated from
bonding. Also, when a semiconductor device is finally mounted on the surface
of a substrate, solder wettability may be lowered due to an aging process
applied to a lead frame during the manufacture of the semiconductor device. In
20 the case where the inclusion present on the surface of the base metal is iron (Fe)
as in this embodiment, Fe is oxidized more easily than copper (Cu) which is a
main material, due to heat applied during manufacture of the semiconductor
device, and the thermal diffusion leads to an upper plating layer to then be
diffused to the surface of the plating layer, thereby lowering the solder
25 wettability. Also, the plating layer may be peeled from the nodules dueto a
mechanical shock caused by a capillary or thermal pressure during wire bonding.

Also, the peeled nodules are electrodeposited on the head portion of the



"after cathodic degreasing and anodic degreasing; FIG 8 is a
cross-sectional viewillustrating the cross section of a material 1 o after
renoving inclusions; FIG 9 shows a photograph in which a plating |ayer is
formed on the surface of the thin plate material shown in FIG 5; FIG 10
shows a photograph of the surface state of a conventional |ead franme on
whi ch curing and steamaging are perforn®d after performing nmulti 15 | ayer
plating; FIG 11 shows a photograph of the solder wetting state after

per form ng t bapikdrp aorhgt the capillany is Beversly cotariin@edIdt ativaded, herbby ogr aph of
the surface of a present invention |lead franme on which curing and

st eam agi ng eausimgeihemevedsitf ofeeplpeinf capillagpaeften. Mordosgr duphgwireg; and
FI G 13 shows a photograph of the solder wetting state after perform ng the
agi ng shown bendging even thedatinriayerotihehanderprrReizDp Rt@UDaRHree may A
preferred enbodi nent of the present invention will now be described with

S Trane ecordine 1o 1 0gsert Lyentl on 1E1aea Lo, & nepod ol
e e e SR R S e
present  nve gbwa?@ﬁweegfera' Pelugions selr_mglg(f&%ﬁw oo pribg ssg;%fﬂ%g i
mier al | sO??@ﬁ?%%%tlf&ﬂ%f&iﬁ‘r%ﬁl‘eﬁ%@@ R He G proBfudd gﬁhﬁﬁi’gal -
el ude the BECHEFbRA BB oS bBndgind BSeCaRPEERT ARG ibFR T ™

secondary deﬁrawéﬁfﬂaf.ﬁmﬁfl'ggﬂgﬁ??ggi NHoWEveiai tHebrotetavs pth ldygirn plate ~

o material). The electroc _ ep 20) nmay consist of cathodic
degreasi n@ opbyombs tHitket, £ Bl2pebY R fof A8hadict bsiWIoRant LBdeRyiRg lader at S

performed by the primary degreasing (cathodi c dereasing), and the secondary

degr easi ng (wnwﬂisolwbrgmaang? Boactuallyrpetorcied) s the sdider, isldulayetatierelay) ) . A
current of 90 Ais ~ s applied to an electrolytic solution of the

el ect r ocl eanlawgringesolddriveattabdityanA 8 dplatimg as alproiective layat isiganesally20 g/ 1 of
NaOH sol ution, and then an anode and a cat hode are enpl oyed to each

el ectrol yte fotmedde atbickoess at6 talégimak thig. casa, thei abayegventionagrprebiem s
applied to the thin plate materjal di pRed in the alkaline electrolytic

sol ution so isganeraiedsiue ta the inplysigaandhasurfase aithehagemetaldndhg Pice of the
thin plate 20 nmaterial, are renoved by .Qubbl e enerated at the surface. In
e abovedes iABA HHTLLAS BedrEiRRPRLy MHERRGS udh creanie dhe bAfRglvoh: aus:
are renoved i nth i fi. by h . rated on the
ur face of t AEEARY vaRAR sBFrdeEavaBbIR Tk 4y fape pries or

palladium (Pd) which has been widely used as a protective plating layer.

MMARY OF THE INVENTION

20 To solve the above problems, it is an object of the present invention to
provide a method of manufacturing a lead frame which can improve corrosion
resistance, suppress generation of nodules exposed during electropolishing,
increase interface adhesiveness during formation of a plating layer and can form a
flat plating layer.

25 It is another object of the present invention to provide a lead frame for a
semiconductor device having excellent wire bondability and solder wettability

while having a thin protective plating layer in a multi-layer plated lead frame.



" The surface of the electrocleaned thin plate material is el ectropolished 25
(step 40). In this enbodinent, a m xed solution of phosphoric acid and
nitric acid, which is a 75%acidic solution, is used as an electrolytic
solution and a current of 90 Ais applied to the thin plate material. If

el ectropolishing is 9 perfornmed under the above-described circunstances,
the surface of the thin plate material i$ polished in a state in which
foreign matter is primarily renoved by the cathodi c and anodi ¢ degreasi ng.

Thus, as_shown i n ik Gill Broth8FBhjBEtEST the® preadHt iﬁﬁer\fmirﬂlb WAdd allcs®franet e v

melted with raw materials contained inthe thin s plate material during
preparation @haddef d matarhil forhmdby the tamuki@ihg methad, sur face of the thin

plate material. In such a state in which the nodul es are exposed to the
surface of the thiAccptdingly ntetachiewb the first objeot) there iwprided 4 hethdd forpl at e
material are renoved (step 50) . ~ o In this enbodi nent, the inclusion

removi ng st egnifagiuri@ a lead fragrssinaludingthb steps ofelectipaleaning thedufacmef ang)

step (step 51 ). In the anodic degreasin step 51 ), the thin plate

materi al i5 ippiaje maleriakrelectmpoli tb)epa? ecieaned tin platemaigrigle i s

enpl oyed as a cathode to then be immersed in the electrolytic saolution. The
nodul es of t KMPMNG inglugiens.en the; surfage et thegivcttopslished thinplale raatenalnodi ¢ ~ s
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exposed tgyt I%\?Ioafé[&é@gé‘asﬂig ﬁ@thrﬂléle fAbfymaterial after el ectropolishing.
[

In this case, since S a non-conductive material, they are renoved by
radi ating ul trasorfgachiemd the sebend Bbfeat thetb i pRvidedh Rhdlfini@havinglan

i nstead of anodic degreasing. If the anodic degreasing step (step 51) is
conpl et ed f olinrigrddadcspertior andraprouter lead pertiohifornmdbe eleetrepolishingsa cleased!
using an acidic solution to conpletely wash away foreign matter (step 60).
By per f or m nghinipiate material memoyingvincigsisn ep thes suttacerof trerlelabivopmlishdédthirodul es
are conpletely renmoved fromthe surface of 10 the thin plate material, as
shown i n FI Gplatg materiad havingdauitiplated layersy tnsing thersame end ferming:multbr ocess i s
conpleted, nulti-plated |ayers containing protective |layers are formed on
the thin 18 aPlatadiayersatherednp 70). FIG 9 shows a photograph in which
plating layers are formed on the pre s treated thin plate material. As
shown in FIG 9, nodules are not generated at the surface of the thin plate

material, fromwhich it j Q0 t f the plating
surface has i nproved. Th@%ﬁﬁgﬁﬁﬁ it gﬁ@@.?g&'ﬁ@ﬂ%ﬁ% using a thin
plate material, n | : \ j I bent
~ 0 portions. A sg‘,eﬂét%éeo\};;ela%tp?ﬁa%ay@éﬁggﬁgw%%@gﬁﬁ {e@k’?ﬁtg% @ﬁeg?f obgel:'rer} ed
of f. Further, ﬁg@%ﬂ b gﬂé@a\f hAi t hal stick
to a head porngclsr%ﬁa thtgﬁ'c(gépslr IPE‘?&“ urlln{;ﬁ'\%@ﬁé (e)@glbﬁg?élﬁﬁﬁerﬂeégiﬁlgbeventi ng
the capi | 3@r Yefefdh®e to the attached drawings in which:

FIG. 1 is a schematic plan view illustrating a general semiconductor lead
frame;
FiIG. 2 is a photograph view showing the state of a surface of a
conventional thin plate material after electropolishing;
25 FIG. 3 is a cross-sectional view illustrating the cross section of a material

before a pre-treatment process;



" bei hg severely worn out. The | ead frane 80 manufactured by the
above-described nethod, 1 s includes internal |eads 81 connected to chips
by wire bonding, and external |eads 82 for being connected to external
circuits, as shown in FIG 1. The |lead frame 80 having the aforenentioned
configuration has inproved surface roughness as nodul es are renoved from
the surface of the nmaterial. Thus, as degcribed above, the wearing or
contam nation of the capillary can be 2 o prevented. Al so, a problem of
poor adhesi on bet W@ {shephbtagiaph shawaig the@tdtd th WhRed plafisy HEER! al
(underlying netal), which is a primary cause of inferiority in wre

bondi ng, canfdmetiondthowatfate gf athin platematerielaftet elattropolishinggenl ar ged vi ews
showi ng the surface states of a conventional |ead frame and a | ead frane
according to the pi@seista bloolkediagram illastatingtthe pes-trgatmanm ipfoceds irya 3000 ti nes,
in which the wwdth and | engths thereof are 40 umthat is, the surface area
i s 1600, un2 Henufacturingpethodiof adend isame aceordingiio the pregent inventioner  of
approximately 1,umis noticeably, reduced fron1aRproxinater 50 (prior art)
to 0 to 55(presenfl!Gfisf ¢raps-sedtions) viaw illugiralingihe srasssrclivibela I
obt ai ned by canéctin tests on a lead frame according to the present

i nventi on anf§"gf 8ﬂW§ﬁW§WHQﬂ | ead frame s under the conditions applied to a

FIos. 10 and 12 SHEH DABBGRAIRBAEAT Hng s s 8fe ol i PS8Rl onal
| ead f LAVEeRt I f h of which [ [
per or ot at 8 GRS peqrb BT e ear @i o7 20 1S then 1 0

DIt ng_of i ckel o i proSe-ctiioBh) GE jipSirattid to RRich YellicofBimaloref
sol der weld i Bflesfepicvingihclasions;

FIG. 9 shows a photograph in which a plating layer is formed on the
surface of the thin plate material shown in FIG. 5;
FIG. 10 shows a photograph of the surface state of a conventional lead
frame on which curing and steam-aging are performed after performing multi-
15 layer plating;
FIG. 11 shows a photograph of the solder wetting state after performing
the steam-aging shown in FIG. 10;
FIG. 12 shows a photograph of the surface of a present invention lead
frame on which curing and steam-aging are performed after performing muilti-
20 layer plating; and
FIG. 13 shows a photograph of the solder wetting state after performing
the aging shown in FIG. 12.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 A preferred embodiment of the present invention will now be described

with reference to the accompanying drawings.



"conventional lead frame and a present invention |ead frame, obtained after
an R flux type solder activator is applied to the surfaces of the cured and
steamaged 1 5 lead franes and the resultant | ead frames are dipped into

t he sol der fused at 235C for 2 seconds. As shown in the photographs, the
conventional nultilayer plated |lead franme having the inclusions projecting
on the surface of the base netal experieices oxidation around the

i ncl usi ons whil e being aged, thereby having | ow solder wettability. On the

other hand, the | goghettodsr rﬁamjfa@tgmﬁqiamdffameacwraﬁ@%th@y@@bmon has
excell ent solder wettability even after being aged y renoving the

i ncl usi ons r émEntion gelatestid @ methbd obpritrédtinglzathin plateahatefial fdefpmingaleabove,
according to the nmulti-layer plated | ead frame nmanufactured by the

above- descri lheat frambpand ahenmbodimenttherechiscdhommyin FIG. bnpede sol der
wettability due to surface nounting, are noticeably reduced fromthe
surface, thereby sdiepradreatmept piocess offthe grresant inuention iricludes a pracassof

t hus- manuf act ur ed, sem conductor lead frane in which pre-plating.is applied
to a subst5r atfemeyiag Lil sueh ag 1eling qilgy antiepiresive of ina rammat%'taw @ﬂwls eRrd,
out er nost

i ncl ude pal I ilaﬁ ma'l’i'nd‘ﬁ’léqn}‘g&‘?m@?d tfefe%éﬁldgé ,arg%ﬁéxg'['tlsdﬁﬂrhe ¢] IF? i)@m%t ﬁl t he
prot ect ve | A SIBrBGRGR eleBifntiny @R 20) “The FeblriBannalReed) o »° °
Gescri bed abdvd/ MERCEThS Rubdis o Enack oBBieali eabofidelngoindBnt on ana
bllate o mat LORAT dRBidsitl @boio HeEraRity &7 cafiolltecdrtinlpide ' 0 (e

manuf act uy¢ Qﬁaténél?”Tﬁé’B%ﬁbéléaﬂﬁ $6p 20fmal) oRSIsES calfiddi@8bdrohyi

g& %ngurl ng
surface nounting, are renoved g a pre-treatnent process

preventing peply.ng off of a pl atl ng | ayer due to the nodules , generating
of cracks, wearing of a capillary due to wire bonding, accunulation of the
nodul es on the hedndthi$ embodirapnt, ther lectidcleaning ¢step@0k iz péridriredtyetheng | ayer
during wire bonding, caused by the nodul e accumul ati on, and so on. Further,

the sol der wgrimssy degieasingdgaibodialdereasing)damd the sacohdary degreasing)(anbdiche
| ead frame can be inproved and cracks due to bending can be prevented.
degreasing on anode-degreased thin plate material). A current of 90 A is

15 applied to an electrolytic solution of the electrocleaning step which is an alkaline
solution, that is, a 120 g/l of NaOH solution, and then an anode and a cathode
are employed to each electrolyte bath by non-contact degreasing. In this case,
a current is applied to the thin plate material dipped in the alkaline electrolytic
solution so that the oil and inorganic matter adhered to the surface of the thin plate

20 material are removed by bubbles generated at the surface. In the above-
described electrocleaning, compounds on the metal surface or dust are removed
by reduction on the metal surface by hydrogens generated on the surface of the
thin plate material and oxidation of dust.

The surface of the electrocleaned thin plate material is electropolished

25 (step 40). In this embodiment, a mixed solution of phosphoric acid and nitric

acid, which is a 75% acidic solution, is used as an electrolytic solution and a

current of 90 A is applied to the thin plate material. If electropolishing is
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limted to the illustrated enbodi nent and that many changes and

nodi fications can be nmade within the scope of the invention by a person
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The nodules of the thin plate material are removed by oxidation and anodic
15 dissolution, that is, by charge migration from the anode to the cathode and
oxygen generated at the anode. In this embodiment, a current of 40 A is
applied to120 g/l of a NaOH solution as the electrolytic solution.
Here, the components of the inclusions producing after electropolishing
may differ depending on the components of a base metal. For example, in the
20 case of a C7025 material, Si inclusions, rather than Fe nodules, are exposed to
the surface of the thin plate material after electropolishing. In this case, since Si is
a non-conductive material, they are removed by radiating ultrasonic wave to the
surface of the thin plate material, instead of anodic degreasing.
If the anodic degreasing step (step 51) is completed for inclusion
25 removal, the thin plate material is rinsed using an acidic solution to completely
wash away foreign matter (step 60). By performing the inclusion removing step

as described above, the nodules are completely removed from the surface of



"4 and gold alloy. 8. The |ead frame according to claim?7, wherein the

t hi ckness of the 2 precious netal plated layer is 0.05 to 2, um 1 9. The
| ead frame according to claim®6, wherein after performng 2

el ectropolishing, renoving inclusions and formng the nmulti-plated | ayers,
zero to s five inclusions each having a dianeter of approximately i ,um
remain on the a surface area of 1600, un2l@f the nulti-plated | ayers.
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ead frame 80 manufactured by the above-described method,
15 includes internal leads 81 connected to chips by wire bonding, and external
leads 82 for being connected to external circuits, as shown in FIG. 1.

The lead frame 80 having the aforementioned configuration has improved
surface roughness as nodules are removed from the surface of the material.
Thus, as described above, the wearing or contamination of the capillary can be

20 prevented. Also, a problem of poor adhesion between the plating layer and
the underlying material (underlying metal), which is a primary cause of inferiority in
wire bonding, can be fundamentally overcome.

FIGS. 4 and 9 are enlarged views showing the surface states of a
conventional lead frame and a lead frame according to the present invention,

25 both being magnified by 3000 times, in which the width and lengths thereof are

40 um, that is, the surface area is 1600 um? and the number of nodules each
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on a lead frame according to the present invention and a conventional lead frame
5 under the conditions applied to a lead frame in a conventional semiconductor
manufacturing process.

First, FIGS. 10 and 12 show photographs of the surface states of a
conventional lead frame and a present invention lead frame, on each of which
curing is performed at an oven of 175°C for 2 hours and steam-aging is then

10 performed at 93°C for 8 hours, after sequentially performing muiti-layer plating
of nickel and palladium.

FIGS. 11 and 13 show photographs of the solder wetting states of a
conventional lead frame and a present invention lead frame, obtained after an R-
flux type solder activator is applied to the surfaces of the cured and steam-aged

15 lead frames and the resultant lead frames are dipped into the solder fused at
235°C for 2 seconds. As shown in the photographs, the conventional multi-
layer plated lead frame having the inclusions projecting on the surface of the
base metal experiences oxidation around the inclusions while being aged,
thereby having low solder wettability. On the other hand, the lead frame

20 according to the present invention has excellent solder wettability even after
being aged, by removing the inclusions remaining on the surface of the base
metal.

As described above, according to the multi-layer plated lead frame
manufactured by the above-described method, the inclusions which may

25 impede solder wettability due to surface mounting, are noticeably reduced from

the surface, thereby solving the problem of solder wettability.
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As described above, in the lead frame according to the present invention
and the manufacturing method thereof, the nodules on the surface of a thin plate

10 material, which deteriorate the wire bonding property during the manufacture of a
semiconductor device and the solder wettability during surface mounting, are
removed during a pre-treatment process, thereby preventing peeling off of a
plating layer due to the nodules , generating of cracks, wearing of a capillary due
to wire bonding, accumulation of the nodules on the head of the capillary,

15 pressed marks of the plating layer during wire bonding, caused by the nodule
accumulation, and so on. Further, the solder wettability of external leads during
surface mounting of the lead frame can be improved and cracks due to bending
can be prevented.

Although the present invention has been described with reference to an

20 illustrative embodiment, it should be understood that the invention is not limited
to the illustrated embodiment and that many changes and modifications can be

made within the scope of the invention by a person skilled in the art.
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1. A method for manufacturing a lead frame comprising the steps of:

electrocleaning the surface of a thin plate material;

electropolishing the electrocleaned thin plate material;

removing inclusions on the surface of the electropolished thin plate
material;

rinsing the inclusion-removed thin plate material with an acidic solution; and

forming multi-plated layers on the rinsed material.

2. The method according to claim 1, wherein the electrocleaning step
comprises the sub-steps of:

a primary degreasing step of cathodic-degreasing the thin plate material;
and

a secondary degreasing step of anodic-degreasing the cathodically-

degreased thin plate material.

3. The method according to claim 1, wherein the inclusion-removing

step includes the step of anodic-degreasing the thin plate material.

4, The method according to claim 1, wherein when the inclusions are
non-conductive, the inclusion-removing step includes removing the inclusions by

radiating ultrasonic wave onto the surface of the thin plate material.

5. A lead frame having an inner lead portion and an outer lead portion
formed by electropolishing a cleaned thin plate material, removing inclusion on
the surface of the electropolished thin plate material having multi-plated layers,

rinsing the same and forming multi-plated layers thereon.
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1 7. The lead frame according to claim 6, wherein the multi-plated

2 layers include a nickel layer, and the precious metal plated layer is formed of one

8 material selected from the group consisting of palladium, palladium alloy, gold

4 and gold alloy.

1 8. The lead frame according to claim 7, wherein the thickness of the

2 precious metal plated layer is 0.05 to 2 um.

1 9. The lead frame according to claim 6, wherein after performing
2 electropolishing, removing inclusions and forming the multi-plated layers, zero to

3 five inclusions each having a diameter of approximately 1 um remain on the

4 surface area of 1600 um? of the multi-plated layers.



