1 . LEAD FRAME, MANUFACTURI NG METHOD OF A LEAD FRAME, SENICéNBUé*@R
DEVI CE, ASSEMBLI NG METHOD OF A SEM CONDUCTOR DEVI CE, AND ELECTRGNI<
APPARATUS BACKGROUND* OF THE | NVENTI ON The present
invention relates to a lead frane, particularly a |lead frame which uses,
as a base material, a base having a netal such as a copper-type netal as
the main conponent and whi ch has bunps nade of a netal on the surfaces of
inner lead tip portions. The invention also relates to a manufacturing

met hod of such a_lead_frane, a sen1conduct&ﬁ§#agc usi ng_such a | ead
frane, an assen¥EARy FRAME( MANTEACTURING d&'/' ERD FRRMEct ronic

appar at us usi ng thSERECONDUQTORO DEVICE;. ASSEMBLENG fmmam A

of o Sem conauct oFEREREREURIHIE  pRYRCR: (A, ERRCRRORTECRFRAKRIRA OO

chips. Lead frames are generally made of a copper-type material, and
bunps are formed on the surfaces of respectlve inner lead tip portlons o)
as to be bonded to respecti ve e TR o ands: anvanggagiconduct or chi p.

Although previously such bunps wer e u3|ng alun1nun1 In recent years

techni ques of fornaheg puesRntsi davesitd dmyvedletesiewrl opedlede ERam@NS
for formng bunps made of gold are that good bonding performance is
obt ai ned and phaxtigadgriygndi hgadsframél whichhisds pras ialdade giatgerddict iaon

efficiency than single point

base having a metal such as a copper-type metal as the main
component and which has bumps made of a metal on the
surfaces of inner lead tip portions. The invention also
relates to a manufacturing method of.such a lead frame, a
semiconductor device using such a lead frame, an assembling
method of the semiconductor device, and an electronic
apparatus using the semiconductor device.

Le;d frames are iundispensable for the techniques of
forming leads éf respective electrodes of a semiconductor
chip, and commonly used in mounting semiconductor chips.
Lead frames are generally made of a copper-type material,
and bumps are formed on the surfaces of respective inngr
lead tip portions so as to be bonded to respective electrode
pads on a semiconductoi chip. Although previously such
bumps were using aluminum, in recent years techniques of
forming bumps using gold have been developed. The reasons
for forming bumps made of gold are that good bonding

performance is obtained and that gang bonding is enabled

which provides high produvction efficiency than single point



2 bondi ng. In particular, the fact that gang bonding is enabled is
very inportant for the foll ow ng reason. Electrode pads of a sem conductor
chip are made of alum num According to the current technol ogy, single
poi nt bondi ng should be used to bond | eads of the previous type having

al um num bunps to such al um num pads. \Were bunps are made of gol d, gang
bondi ng can be performed and hence the bgnding efficiency can greatly be

i ncreased. Fig. | illustrates bonding in a case where bunps are nade
of gold. Respecti.ve inner |eads made of copper, for instance, have bunps
(having a thr Ty r structure of gold tin, and alum numthat are

provided in this onerdhamatbe sHElaee) Alad W) BoRBILODS: offier QYD

are p05|t|oned above respec |vé rode p

structure of aﬂdfﬂtmmfumwaas peaybAled plectfbde B é’&é &g om
t he surface) of a sen1con uctor chip and thén bonded thereto by ultrasonic

bondi ng by usifGemitttdur@ort eBlip are maddf AM@ihuanal Ateehai Sy eto Othe
form ng bunps made of gold will be described below. In a first technique,

t he bunp-f or Buxrerit et dhesdyy Nneind eadpdirte indioppatharld e ddd® ts
selectively half-etched so that a bunp-formng portion is protruded.

Then, the entibend ebdadsar bficahes pyawiais vEybe gbavigg aluokénupl ddurgss | tyer
is formed as an
. such aluminum pads. Where bumps are made of gold, gang
bonding can be .performed and hence the bonding efficiency
can-greatly be increased. |

Fig. 1. illustrates bonding in a case where bumps are
made. of gold. Respeqtive inner leads made of copper, for
instance, have bumps (having a three-layer structure of
gold, tin, and alumipnum that are provided in this order from
the surface) at the tip portions. The bumps are positioned
above respective electrode pads (having a three-layer
structure of gold, tin, and aluminum that are provided in
this order from the surface) of a semiconductor chip and
then bonded ‘thereto by ultrasonic bonding by using a bonding
tool.

The conventional techniques of forming bumps made of
gold will be described below. In a first technigque, the
bump-forming side of each inner lead made of copper or the
like is selectively half-etched so that a bump—forming.
portion is protruded. Then, the entire lead surface is

plated with gold (a nickel plating layer is formed as an



3 undercoat). In a second technique, gold to constitute a bunp is
tyansferred to each inner |ead surface by a transfer nethod. In a third
met hod, gold is evaporated on a bunp- fforning portion of each inner |ead.
In a fourth method, the entire surface of .each inner lead is plated with a
gold film with a nickel plating |layer formed as an undercoat. Each
of the above conventional techniques of Borm ng bunps nade of gold which
provi de good bondi ng perfornmance and enabl e gang bonding has t he follomﬁng

bl The_  f hni . L0 _Whi.C de_of
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truded and h
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of an I C chi praffoddl On (P t‘.’ﬂﬁ?&(':ﬂ&théﬁ“c&ofd i §Kgta, gbﬁ&t@& bAY & Hiagls to
be forned as an undercoat of a gold plating | ayer, e nunber of steps is

i ncreased. wab&ﬁ\&ngwﬁseeleﬂlslfIéaémrlmxouetaae EAL AT Lol Pl dbHGEE tHe
| arge anount of gold I's used, to increase the material cost, that is, the

overall cost. entire Fuefseeodfl éashnirier leadiscplgoed vxzi)th:wsgdldltﬁlan
bump is transferred to each inner |ead surface by a transfer nethod, has a

probl em t hat mtithsapniokel pplatsirg dayer dovimed i as sarbemdexeocat . | ow accuracy

of the transfer position control. The third technique, in which gold

i s evaporated on aEach of the above conventional techniques of formlng
bumps made of gold which provide good bonding performance
and enable gang bonding has the following problemé. The
first technique, in which the bump-forming side of each
inner lead is selectively half—etched“so that a bunp-forming
portion is protruded and then the gntire lead surface is
plated with gold, has a problem that because copper that
constitutes leads is hard, electrode pads of an IC chip are
prone to crackiﬁg. Since a nickel plating layer needs to be -
formed as an undercoat of a gold plating layer, the number
of steps is increased. Further, where gold is formed on the
entire lead surface, a large amount of gold is used, to
increase the material cost, that is, the overall cost.

The second technique., in which gold to constitute a
bump is transferred to each inner lead surface by a transfer
method, has a problem that it is prone to positional
deviations because of low accuracy of the transfer position

control.

The third technique., in which gold is evaporated on a



4 bunmp-form ng portion of each inner |ead, has problens that it requires
a |large investnent in equipnent because evaporation equipnent is
expensive, that the productivity is |bw because gold evaporation takes
long tinme, and that the adhesion between a gold evaporation filmand a
copper lead 1is insufficient. In the fourth technique, in which the
entire surface of each inner lead is plafed wth a gold filmw th a nicke
pl ati ng | ayer forned as an undercoat, has a problemthat the nunber of

¢ tﬂipﬁnhiré?é}r% d ﬁ%%%ﬁaeptsl?iﬁhégﬁéf% e ﬁgiﬁﬁse?‘%‘l i A on
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thick a gold plating film "consunes a very large amount of gold, to cause a

non-  negli gi hlow ERTaUSRCIRATE evaporation takes lohigMAmEé, CanfHird¥VE¥d ON
The present invention has been made to sol ve the abaove problens in the

art, and an ohidhelsieh Uetweerert igold svagoratiione fidm mmd\ee ddppawsiéadnal
accuracy of bunp formng positions, enable bunps to be fornmed even when
the inner |eds pnsulificiemte finer, formin a relatively short time bunps
that are thick enough to secure good bondi ng
In the fourth technique, in which the entire surface of
each inner lead is plated with a gold £film with a nickel
plating layer formed as an undercoat, has a problem that the
number of steps is increased because the nickel plating
layer needs to be formed as the undercoat of the gold
plating layer. Further, where gold is formed on the entire
lead éurface, a large amount of gold is used, to increase
the material cost. In particular, the gold plating film
needs to be formed so as to be thick enough to secure good
«- bonding performance. .Forxming so thick a gold plating film
consumes a very large amount of gold, to cause a non-
‘negligible cost increase.
SUMMARY OF THE INVENTION
The present invention has been made to solve the above
problems in the art, and an object of the invention is
therefore to improve the pesitional accuracy of bump forming
positions, enable bumps to be formed even when the inner

lead pitch is made finer. form in a relatively short time

bumps that are thick enough to secure good bonding



5 performance w thout using evaporation that is lowin productivity and
requi res a high equipnent cost, provides sufficient adhesion between bunps
and inner |eads, inprove the bonding performance while preventing an undue
increase in material cost by avoiding usel ess consunption of a netal,
enabl es gang bondi ng, and reduce the cost of a netal material of bunps in
manuf acture of a lead frame which uses, For instance, a netal base as a
base material and has bunps nade of a nmetal on the surfaces of inner |ead

tip portions. performdfick "ol PRAMALS edalddrilt IBNUAGIUr 89 18§ hogh of
a lead franme, “conprising the steps of formng netal filns to constitute

bunps by pl at ig¥bRicti¥iase dpderefquiraet al highd equibfilen®, ddsth! Prideides h a
metal, a circuit wiring including inner |leads so that the inner |eads are
connected to tduefficeisnar tadicestiRiralbdtiveen bumps aHd Sirrexflbedds | ngepiedwhed
of a lead franme can increase the adhesion to the underlying nenber because
of the use of the domiinagtperfaormances afuile ipreventinganshmdwsn iherease
required for formng nmetal filnms of a necessary thickness because of their
hi gh growt h rgire matemiledr costiebyneveiding uselesfuicomsumptianpefraduetal,
because the cost of equipnent fqr plating is_|ower_than that for
evaporation. ©nableggang:kpndipgs (3ReokadushH ethemRest e Hfor freddyrt

pLati 7 on = A g bse Lot bognel beer 9T AL (AR LE2es
for instance, a metal base as a base matéfial and has bumps
made of a metal on the surfaces of inner lead tip portions.‘

The invention provides a first manufacturing method of
a lead frame, comprising the steps of'forming metal films to
constitute bumps by plating on a base made of a metal; and
forming, by plating with a metal, a circuit wiring including
inner leads so that the inner leads are connected to the
respective metal films.

This nanufacturing method of a lead frame can increase
the adhesion to the underlying member because of the use of
plating rather than evaporation, and can shorten the time
required for forming metal films of a necessary thickness
because of their high growth rate. Further, the investment
in equipment can be reduced because the cost of equipment
for plating is lower than that for evaporation.

Since metal films to constitute bumps are formed by
plating on a highly rigid base that has not been formed with

inner leads yet, the underlying meﬁber {base member) is more



6 stable than in a case of formng netal filnms on the tip portions of the
surfaces of inner |eads already formed. Therefore, the bunps are easy to
formand the accuracy of their form ng positions can be increased.

The netal films may be formed by formng, on the base, a resist film
havi ng a negative pattern of a pattern of the intended circuit wring, and
performng the plating in a- state that ®ip portions of the respective

i nner | eads are .masked by a mask jig so as to be prevented from bei ng

plated. In thitgraSerhdy $ACW iduke §f OPSImBAS We@Bd! fIMAAbQNERED cip
between the resist filmand the mask jig, the netal films to constitute

bunps can easigordiodorsed thet suirfass e6f Aatiell dredds ehbreadghiforrdd.
inner leads to be forned next so as to be connected to the netal fil ns.
Furt her, the dhemefione, ithe imahpsli age t dasy nber fbemdandmthebadoammay of
thereafter by performng plating by using only the resist filmas a mask
in a state thdheie fogmikngi gosstiommwandbel ancheéasedse, a desired
positional relationship between the bunps and_the circuit -wiring can be
establ i shed with [Fhhnedadr £dyjms may behformed by oferning prefyi the kasecond

manuf act urin net hod of,.a lLead frame, conprisi the steps of fornmn
metal filns {6 CRRAG didThBaTang, 2pRegrhy Ve batbste PEyA rRRCCSRR L& Fhsce

Lhereol . an LGl o8 LAYEE WASSILIO ll pBl ALY Lo Bk hs 3n o
state that tip portions of the respective inner leads are
masked by a mask.jig so as to be prevented from being
plated. In this case, by éecuring a proper positional
relationship between the resist film and the mask jig, the
metal films to constitute bumps can easily be formed with a
correct positional relationship with inner leads to be
formed next so as to be connected to the metal films.

Further, the circuit wiring inclﬁding the inner leads -
may ke formed thereafter by performing plating by using only
the resist film as a mask in a state that the mask jig is
removed. In this case, a desired positional relationship
between the bumps and the circuit wiring can be established
with high accuracy.

The invention also provides a second manufacturing
method of a lead frame, comprising the steps of forming
metal films to constitute bumps by plating on a base having,
on a surface thereof, an etching stop layer; forming, by

plating with 2 metal, a circuit wiring including inner leads



7 so that the inner |eads are connected to the respective nmetal fil ns;
formng, so as to cover the circuit wiring, an insulating film having
openi ngs where the circuit wiring is ‘exposed; form ng external electrodes
in the respective openings by plating; selectively etching a portion,
opposite to the circuit wiring, of the base by using the etching stop

| ayer as a stopper for preventing etching of a portion, on a side of the

circuit wiring, of the base; and renoving the etching stop |ayer. 1n
this nanufacturl od cbil B tth&opaki Eetgvgunps
are formed on 8 QQ nggggr q’?!thng s %gégr onits surfacg and

circuit wirl ngﬁm kmgaf Eslhgiﬂé megy ad rw m tte RAYTIkE wieiagp! ymt he

t echni que of e above-descr tirst manufacturing method of a | ead

frame for forghagigeiak ffh.kﬂshaﬁﬁ#r@@eniﬂgs twidid (RS dircudit elirimgeris
| eads are forned by using, as a base, a structure in which an etching stop

layer is formpgpodedhefoyninge alternsl aeleeitrodesckinettile | apepectdaref
copper or the Iike that will become the frame portion of a lead frang,

that is, an ospehingsgbyopléyingi nepkecttivedvueschingwhieortiomt apmsut@er
for forn1ng a circuit wiring  including inner Ieads is further formed on

the surface ofto tthe eirkuhy wiving ayef '{hﬁe#’éﬁet PYJ&ﬁhﬂ%s%hﬂr%%ﬁ%thF%ﬂ ent
Publ i cati on Nos. Hei. 8-148530 and Hei. 8-4 % The in ventlo
provi des a | edRYEXaRE éoﬁﬁPPB?ﬁgf%Elpreventlng etching of a portion, on a

side of the circuit wiring, of the. base; and removing the
etching stop layer.

In this manufacturing method of a lead frame, metal
films - -to constitute bumps are formed on a base having an
etching stop layer on its surface and a circuit wiring is
thereafter formed. This makes it possible to apply the
technique of the above-described first manufacturing method
of a lead frame for forming metal films as bumps to
techﬁiqﬁes in which iwnsr lsads are formed by using, as a
base, a structure in which an etchirg stop layer is formed
‘on the surface of a relatively thick metal layer made of
copper or the like that will become the frame portion of a
lead frame, that is, an outer ring, or by using a structure
in which a material layer for forming a circuit wiring
including inner leads is further formed on the surface of
the etching stop léyer (refer to Japanese Unexamined Patent
Publication Nos. Hei. 8-148530 and Hei. 8-47221).

The invention provides a lead frame comprising an



8 insulating filmhaving openings; a wiring filmincluding inner |eads
f-ormed on one surface of the insulating film electrodes as external
termnals provided on the other surfate of the insulating filmso as to be
connected to the wring filmthrough the openings of the insulating film
and bunps made of palladi um and connected to the respective inner |eads.
The invention al so provides a seniconduct®or device using this |ead frane.
According to the above | ead frame and sem conductor device, since the

bunps are nmadengh1Bgkhadifitn HA\Ping hopendRbs; BNeiFRIRY | #11kOshci 8diny and
gang bonding is still ~possible. In the case of plating with gold, it Is

necessary toidfieralphds Forimeduich G adurfdbe Vo thée cinselyeiNgt @ilfm; and
dangerous. In the case of plating with alumnum it is necessary to use an
expl osi ve pl aelegtiriogeisd. ag Alextierm@mli stexmirvalsegueovided oonedtlr®y other
evaporation than by plating.) In contrast, in the plating with pall adi um
it is not neceursfiage of the tuswlating ofifskn eplas itey ke gonaecked ifonthea
nmerit is obtained that the plating is very safe. An exanpl e of

pal | adi um pl a¥iRend; Eldmsthrough fhe Cpensrasf okofhe dsEdiind fidg: ang nce

Dmoni & type. BURBEnmAdsorf - Patdpaivn Tid BRBRECER) FRoLRR FERPECEIvE.
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device using this lead frame.

According to the above lead frame and semiconductor
device, since the bumps are made of palladium rather than
gold, the materiai cost is low and 'gang bonding is still
possible. In the case of plating with gold, it is necessary
to use a plating liquid containing cyan which is very toxic
and dangerous. In the case of plating with aluminum, it is
necessary to use an explosive plating 1iquid; (Aluninum is
more fréquently formed by evaporation than by plating.) In
contrast, in the plating with palladium, it is not necessary
to use such problematic plating liquids and hence a merit is
obtained that the plating is very safe. An example of
palladium plating liquids 1is paragrite SST of Xojundo
Chehical Co. Since palladium plating liquids generally
contain a toxic component having an ammonia-type pungent
smell, they are not completely free of toxicity. However,
gold plating liquids for industrial purposes generally

contain cyan compounds, which are such toxic substances that



9 even a very small amount thereof is |ethal because cyan conpounds
produce a hydrogen cyani de gas when reacting with hydrochloric acid HCl1 or
the like. Pal | adium plating liquids are thus nmuch safer than gold
plating |iquids. The invention provides an assenbling nmethod of a
sem conductor device, conprising the steps of manufacturing a |ead frame
by any of the above manufacturing nethodg of a |ead franme; and bondi ng, at
the bunps, the inner leads of the lead frame to respective el ectrode pads

of a sem conguelory C@%gﬁ%éﬁ%#' ' ttﬁQQQEEQ i & di'éoﬂ EBdse ¢ an

According to t IS asse a sem conduct or vice, Ssinc

llead frame maydiiied grbaik &f n Fl% BAVeyanpasf Wi é\:fm{qi E’n :
| ead frame is used, a | €ad franme ?6rﬁg mn¥h bunﬁgé%hat has good oﬁhlng

per formance amﬂgdx&f@bi@ﬁlaa@au@nﬁcmg cginthe usiste ) n assEddivg dlating
sem conductor device. Wiere the inner |eads of such a lead frane are
bonded to the liesyidst ave ehastmucie gufiér than gekdi plawing diquddisce by
si-ngl e point bonding, bonding can be performed with much superior

per f or mance. Wherghegangvendridimgpirovpdesoram d astseantyrigdyic tnethiod cafi b

I ncreased. Further, the invention provides an el ectronic apparatus
conprising a SeRicaniuater device t FoMDEdSinghEhapsters b seanptarctening
frane. By vir ue of the use of sem conduct devjce that i|s glven
t he above- mentd RPmR Bye 209t %éiﬁeéaq’feaﬂé‘,mgﬂ?gurmg methods o

lead frame; and bonding, at the bumps, the inner 1eads of
the 1lead .frame to respective electrode pads _of a
semiconductor chip by single point bonding or gang bonding.

According to this assembling method of a semiconductor
device, since a lead frame manufactured by any of the above
manufacturing methods of a lead frame is used, a lead frame
formed with bumps that has good bonding performance and
enables gang bonding can be used in assembling a
semiconauctor device. Where the inner leads of such a lead
frame are bonded to the respective electrode pads of a
semiconductor device by single point bonding, bonding can be
performed with much superior performance. Where gang
bonding is performed, the productivity can be increased.

Further, the invention provides an electronic apparatus

" comprising a semiconductor device that uses the above-

described lead frame.

By virtue of the use of a semiconductor device that is

given the above-mentiopned sdvantages of the lead frame, this



10 electronic apparatus benefits fromthe sane advant ages.

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 illustrates bondi ng of bunps
of alead frame to electrode pads of a sem conductor chip; Fi gs.

2A- 2F are sectional views showing, in order of steps, a first enbodi nent
of a manufacturing nethod of a |ead frame according to the present

I nventi on; Figs. 3A-3E are sectionw views show ng, in order of
steps, a process of attaching a sem conductor chip to the |ead frane that

has been subj eQleRdriodithappapsess vindfiies. fréf- Sfe (shrld =dvapitlgdiment of an
assenbling method of a sem conductor device according to the invention);

Figs. 4A-4C are sectional VBEVEF JIRRQRIGTION OF dFHE TIRAWINGSS, the nmin part
of a second enbodi rent of a manufacturing nethod of a | ead frame accordi ng

to the invention; Fig. 1 Filjustrsitessbandéngcofidoahps of\va cheddaframesta
| ead frane manuf actured by the manufacturing nethod of Figs. 4A- 4C,
Fi gs. 6A-6D aredestamodennpdsi eﬁvsasq:mq@dur:ﬁoa;rqmpnf steps the main part

of a third enbodi nent of a manuf acturipng nethod of a | ead frame according
to the invention; FigS. Zhpa¥ q”ﬁ??E"SFéo%%%tVbﬂ%{F ﬂl@fﬂéﬂaglﬂov"oinncj’rqq?rC Rer

of ~steps, the rraﬁsn' Par 1'flrst:aefm%urdtirr]ma(%lrt[.bO rra?nntnar%facturlng method of a

lead frame according to the present invention;

Figs. 3A-3E are sectional views showing, in oider of
steps, a process of attaching a semiconductor chip to the
lead frame that has been subjected to the process of Figs.
2A-2F (a first embodiment of an assembling method of a
semiconductoxr device according to the invention);

Figs. 4A-4C are sectional views showing, in order of
éteps, the main part of a second embodiment .of a
manufacturing method of a lead frame according to the
invention;

Fig. 5 shows a semiconductor device that uses a lead
frame manufactured by the manufacturing method of Figs. 4aA-
4C;

Figs. 6A-6D are sectional views showing, in oxrder of
steps, the main part of a third embodiment of a
manufacturing method of a lead frame according to the
invention;

Figs. 7A-7E are sectional views showing, in order of

steps, the main part of a fourth embodiment of a



nanu%acturing nmet hod of a lead frame according to the invention;
Figs. 8A-8F are sectional views showing, in order of steps, a fifth
enbodi ment of a manufacturing nethod of a |ead frame according to the

i nvention; Figs. 9A-9D are sectional views showi ng, in order of
steps, a process of attaching a |ead frame that has been manufactured by
the process of Figs. 8A-8F to a semnm conductor chip; Fig. 10 is a

pl an view of a seniconductor device produced by the assenbling nethod of

Figs. 9A-9D iy ﬂké’hrf@ AG 1 3GEN f' 2 Of{aéée%ra%féd accorgﬁh% thed

partially cutamay PersSpect ve Vi EW 0 ectroni ¢ apparatus-using a

sen1conductor~§%%P%N gohhat uses a lead frane according to the invention.
DETAI LED DES OF THE PREFERRED EMBODI MENTS Basically, the

present invention Fdgehargcisy iged Sycrideabtepawsdl shewithgy TRt drddd et o
constitute bunps by ©plating at positions on a base made of a netal that

allow the bumtersy = Ddfthdeinbodimenasiofr aspraufaceheing orneshol of a
sem conductor chip; and formng, by plating with a netal, a circuit wiring
i ncl udi ng i nndreade£temeoacbatdinge: tiothe ihwadsiame connected to the
respective netal films. Although the npbst general netal material to
constitute bases i Figs. 9A-9D are sectional views showing, in order of
steps, a process of attaching a lead frame that has been
manufactured by. the process of Figs. BA-SF- te a
semiconductor chip;
Fig. 10.is a plan view of a semiconductor device
produced by the assembling method of Figs. 9A-SD in which a
sealing agent is omitted; and
Fig. 11 is a partially cutaway perspective view of an
electronic apparatus using a semiconductor device that uses
a lead frame according to the invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Basically, the present invention is characterized by
the steps of forming metal films to constitute bumps by
plating at positions on a base made of a metal that allow
the bumps to be bonded to at least respective electrodes of
a semliconductor chip; and forming, by plating with a metal,
a circuit wiring including inner leads so that the inner
leads are connected to the respective metal films. Although

the most general metal material to constitute bases is

copper oOr copper-type metals, the invention is not



copper or copper-type netals, the invention is not

X2 necessarily limted to such a case. Al t hough the nost general
material to constitute the circuit wiring including inner leads is also
copper or copper-type netals, the invention is not necessarily limted to
such a case. The invention may be practiced in a formthat the netal
films are formed by formng, on the basejza resist film having a negative
pattern of a pattern of the intended <circuit wiring, and perform ng the

plating in a gialesddiailyt 1PnReEl X Shchha r@shect | VA rbifyh | 8RdS &
masked by a nmask jig sO as to be prevented from being plated, and the

circuit wringdneralr madeialetoycoastieutdskhei €indeht REIF g e Ni@ndg
by using only the resist filmas a mask. In this case, in formng the
metal films tdmonstleades besnpdsonotoppey tdre cepper-tivbe métalso tiiee
mask jig needs to serve as a mask. The plating for formng the netal filns
shoul d be el ecinvengiop psanthgnedésgaxidy limitednpossidii @ daseuse
el ectrol ess plating. For exanple, the mask jig may be nmade of such a
material as plasti 3fe inventipe MY PefPraticednsa form bhapstheyneeal
formed by usi old, far instance Alternatityely, they may he made of
pal ] adiunl‘Aégié% %ﬂ?aﬁ?ﬁ@gaﬁ Xw?ﬂﬁmb%$fa8Puﬁﬁﬁshﬁﬁ?'bﬁnﬁﬁﬁ*ﬁ%i%&lms
that the cost ,is Jower than .in the case of _usin ol d. resul t.i I q&
frame, a sem GHVARY of RRAYEYSISPAGCEEEN Of | Sal IS8R ShdthR dmiendsic
apparatus USiNgrcyit wiring, and performing the plating in a state that
tip portions of the respective inner leads are masked by a
mask jig so as to be prevented from being plated, and the
circuit wiring is formed by removing the mask jig and
performing plating by using only the resist f£ilm as a mask.
In this case, in forming the metal films to constitute
bunps, not only the resist film but also the mask jig needs
to sexrve as a mask. The plating for forming the meﬁal films
- should be electrolytic plating. That is, it is impossible
to use electroless plating. For example, the mask jig may
be made of such a material as plastics.
The metal films to constitute bumps may be formed by
=+.ve -using gold, for iiustance. 2Rlternatively, they may be made
of palleadium. 2 firsi advantage cf using palladium as the
bump material is that the cost is lower than in the case of
using gold. A resulting lead frame, a semiconductor device

using such a lead frame, and an electronic apparatus using

such a semiconductor device can be made less expensive. 2a



such a sem conductor device can be made | ess expensive. A

13- second advantage is that the palladiumplating causes no danger and
makes the managenent easier, for the follow ng reasons. The gold plating
uses a plating liquid containing cyan which is toxic and dangerous. The
al um num plating needs to use an explosive liquid (though alum numfilns
are nore frequently fornmed by evaporatilih than plating) and is hence
dangerous. I n contrast, the palladiumplating need not use such dangerous

| ati l'iquids. F I ‘ | ag] Is 1G4
aragr i te SSToRFoRY) ARATRe, 1, R EHR PoRIARLOR, pidtind Rades no

al so be usedgangek! ahy R dHE mdrthdedAPddubrM £d2 | fhe £61lowing
constitute bunps~at a thickness of 0.01 [err]mor nore, because if they

are thinner tpaps8nQl pohit gbbddbpidt iy tudes abipdiatinguljiguidyicogthdndingg
performance, elasticity, etc. of required levels. It is preferable to form
ni ckel filnms aganunddictpals bbéxibdeandsdengiereusal | &henalumimymbpdaidad he
nickel films can prevent diffusion of vibration in bonding the bunps to
the respecti vaeeldsctoodse eh expleasivedlibawid Chqualy alumiavenifd lisb@®e on.
Where nickel filnms are formed as diffusion preyentive filns, |

is _
preferabl e t hmorehdnequemtdvndosmed byl evaperatapn shan P&Ftﬁﬁg§aﬁ€é i s

is because if the nickel filns are thinner than O. trlmit,i.s difficult
to obtain a s@ﬁﬂqg(QﬁnQﬁEQQEﬁch%r%?%EF?%E'eFﬁ%cP?inglu& L 3tﬂﬁ%mﬂq%§

n al r iced in rm . o '
Ca al so be pﬂ%ﬁ éggjsucﬁlééhgerous plating liquids. For example, the

palladium plating liquid may be paragrite SST of Kojundo
Chemical Co. Other palladium plating liquids may also be
used. It is preferable to form palladium films to
constitute bumps at a thickness of 0.0l um or more, because
_ if they are thinner than 0.01 um it is difficult to obtain
bumps having bonding performance, elasticity, etc. of
required levels. It is preferable to form nickel films as
undercoéts of the respective palladium £films, because the
nickel films can prevent diffusion of vibration in bonding
the bumps to the respective electrodes of a semiconductor
chip by ultrasonic vibration. Where nickel films are formed
as diffusion preventive films, it is preferable that their
thickness be 0.1 pum oxr more, for instance. This is because
if the nickel films are thinner than 0.1 um it is difficult

to obtain a sufficient diffusion preventive effect.
The invention can alsoc be practiced in a form

comprising the steps of forming metal films (for instance,



conprising the steps of formng netal filns (for instance,

X4 gold filns or palladiumfilnms) to constitute bunps by plating at
positions on a base nade of a nmetal cofresponding to at |east respective
el ectrodes of a sem conductor chip, the base having, on a surface thereof,
a metal layer to serve as an etching stopper, that is, an etching stop
layer; forming, by plating with a nmetal 14a circuit wiring including inner
| eads so that the | eads are connected to the respective netal filns;

formng, S0 5o CpYShe! N Chaibles ulf '£0thoP" I ULALLIBLEL! BURML Sy

openi ngs wher & the Circuit 'S exposed, orm ng ernal

in the reSpe%eh‘éﬁnBPSE'Bgé;@i{ozPé 36ﬂ %ba%@ ﬁxﬁhbvékya% I‘Qc rd¥¥dddihg

opposite to t circurt wrin of the base by using the etching stop

layer as a st eppei Nady &\e@ﬁédﬂveetéﬂad&oa%sao&oat IsQihi oM cHote cHig,he
circuit wiring, of the base; and renoving the etching stop |ayer. Al though

it is preferable bdeé hbeihgsuloal iangshrfardethbobofnst=ancetal lagekn taich
as polyimde, the invention is not necessarily limted to such a case.

It is necessamgrvieatist ke sething asyespper sahat as,aan etchimy stappeayds;
made of a material having a nuch different etching rate than the metal

| ayers consti tiorming.t by bistimgdvitie aimetalt. Wi cinguincviding ineluding

| eads. The netal |layer to serve_as an etching stopper may be nade of any
material as | dRpes keads Sonctbas athgn Hea®snpre condected to the

respective metal f£ilms; forming, so as to cover the circuit
wiring, an insulating film having openings where the circuit
wiring is exposed; forming external electrodes in the
respective openings by plating; selectively etching a
portion, opposite to the circuit wiring, of the base by
using the etching stop layer as a stopper for preventing
etching of a portion, on a side of the circuit wiring, of
the base; and removing the etching stop layer. Although it
is preferable that the insulating film be, for instance, a
resin such as polyimide, the invention is not necessarily
limited to such a case.

It is necessary that the metal layer to serve as an
etching stopper be made of a material having a much
different etching rate than the metal layers constituting
the base and the circuit wiring including the inner leads.
The metal layer to serve as an etching stopper may be made
of any material.as long as it can function as an etching

stopper in etching the metal layers constituting the base



stopper in etching the netal |ayers constituting the base

15 etc. and the netal |ayers constituting the base etc. can be wused as a
mask when the netal layer itself is etched. For exanple, where the base
and the circuit wiring including the inner |eads are nade of copper or a
copper-type netal, alum numor a nickel-type nmetal (nickel or a _

ni ckel / phosphorus alloy) can be used asithe etching stop |ayer. \Were an
al um numtype netal is used, a HRO2/ H2SO3- type etching liquid, for

I nstance, is iLta - [ | 4G4y e HeO balsRd et € lcahne #éds
etc. by etchi %gcf hgﬁ&ﬁgﬁgﬁnﬁ?gﬁaﬁéﬁ %%écdoigc)ﬁsgﬁ'%g?tt he i keeby usiang t he

al um num type ophahs! 8V phskSwhlnekali REt&1oRASer ABsalkalic esehedionFogpe
et chi ng quuig I's suitably used as an etching liquid for etching the

al um num fi | Mmek¥mp$e NowReté eftie badeaymids the coppeit owitimg linaluding the

m xed |iquid of aqueous ammoni a and cupric chloride is suitably used for
etchi ng a coppaneltyfeats ahrleayerddyof usiapper ndrkel -aonrerretvpe ahesal,
etching stop layer. An acid |liquid whose main conmponents are sulfuric

aci d, hydrogenlysiouinde oandsar onbekelsthypai c matali s Gi¢hsly R%d for
etching a nickel-type nmetal by using a copper-type netal |a gﬁéas a nmask.

A lead frane m@lﬁ%ﬂd@!}%@hﬁl’%yabklfhecéﬁopé usegh A ctRRi L1 Fﬁocfst%s

bonding | s JEHEr ARk GBI RE SStaTaT Baten TS Apess™
type etching liquid, for instance, is suitably used as an
etching liquid for forming inner leads etc. by etching the
metal layers made of copper or the like by using the
aluminum-type metal layer as an etching stopper. Aan alkali
solution type etching liquid is suitably used as an etching
liquid for etching the aluminum £ilm by using patterned
layers of copper or the like.

A mixed liquid of aqueous ammonia and cupric chloride
is suitébly used for etching a copper-type metal layer by
using a nickel-type metal as an etching stop layer. &an acid
liquid whose main components are sulfuric acid, hydrogen
peroxide, and aromatic sulfonic acid is suitably used for
etching a nickel-type metal by using a copper-type metal
layer as a mask.

A lead frame manufactured by any of the above
manufacturing methods has bumps having good bonding
performance. Therefore, where single point bonding is

performed, superior bonding is obtained between the inner



16 leads and the respective el ectrode pads of a semiconductor chip.

@ang bondi ng
efficiency is

can al so be perforned, in which case high production
attai ned because the bonding can be perforned en bl oc.

The invention will now be described in detail by using illustrated

enbodi nent s.

Figs. 2A-2F are sectional v%gms showi ng, in order of steps,
first enbodi mnent of a nmanufacturing net

d of a lead franme according to

the invention. In this enbodinent, the invention is applied to

manuf acture o

Fio. 2A a bais%f“@%»?gﬂa?;ch% %Le%tﬁ%?i SRR o 0h Et AR "
BiP e Geng Beldind Eall Ay B lpdrionfBR SinSRhith ede
PRE iéati%éidcﬁ:ti%fn efficiellt Rastkatnlda RRARSE idird ﬂb%ld?%’]ﬁd n
Thé I ching

formed in a s
Bunps may be
case will be
nore detail

“stop layer 3
ni ckel (or- ni

copper-type netal

a copper | aye

3. The platin

ase 1 has a nultilayered structure in which an et

a

c@hhbgkggggéngeé ere¥log8. for instance) nade of, for instance,

ckel containing phosphorus) is forned on the surface of a

Mhee i nZrehtiioakw@lld: nowbbet ddSer {sed |in detrailndanesing and

r 4 (thickness: about 0.5 [err]m for instance) to serve as a
pl ati ng under dddustapdred srtmdigtentis  heF$gsf a2a-2F ake secthiionglstwievsiyer

g undercoat |ayer 4 nerely .
showing, in order of steps, a first embodiment of a

manufacturing method of a lead frame according to the
invention. In this embodiment, the invention is applied to
manufacture of a ball-grid-array-type lead frame.

First, as shown in Fig. 2A, a base 1 is prepared and
gold films 6 to constitute bumps are formed in a state that
the surface of the base 1 is masked selectively. Bumps may
be formed by using palladium films instead of gold films.
This .case will be described later.

Thé base 1 will be described below in more detail. The
base 1 has a multilayered structure in which an etching stop
layer 3 (thickness: 2-5 pm, for instance) made of, for
instance, nickel (or nickel containing phosphorus) is formed
on the surface of a copper-type metal layer 2 (thickness:
about 150 um, for instance), and a copper layér 4
(thickness: about 0.5 pm, for instance) to serve as a
plating undercoat layer is formed on the surface of the
etching stop layer 3. The plating undercoat layer 4 merely

facilitates plating that will be performed later to forz



facilitates plating that will be perfornmed |ater to form

17 inner |leads etc. made of copper, and is not always. necessary.
Thereafter, a resist film5 (made of d dry filmresist and having a

thi ckness of about 40 [err]m for instance) is formed on the surface of

t he copper layer 4 of the base 1, and then patterned by exposure and

devel opnent so as to cover portions ot than portions where bunps are to
be forned. Gold filns 6 to constitute bunps are formed on the copper

| ayer 4 by electrolytic plati b i ngeth .St bl .

After the gol &%?ﬂs%%ﬁﬁee&gn- %ﬁglr‘%ed,gf tﬁ%ﬁgégl’staéél 2% ?%t?e%\% S

Then, as show&és&sgggK_ZB, acircuit wwring 7 (thickness: about 30 pm for
Ing 1hn

i nstance) inclu er leads is forned by electrolytic plating with

copper. For exanpl gherdda@c@irechl eleklise BLiahi 59 (hed@es i ndely b forresis e
patterned resist filmas a mask. Therefore, the resist filmshould be a
negative patteidd Chadingt berdhiddkridiss | of eadedtciaOcyint, fiori dgstanc@le igi ps
of the respective inner leads are |ocated on the gold filns 6 to
constitute bunfurmed on tHernsuskdestofccheranppertlayeny 4 ©f gad dvasel bdn

the base 1 fromboth sides to thereby forma |ead frane shape having film

circuits of a gndrtheny peftte@nead) by expegune amshrigvelapmentangPe as Hre

etching may be perforned by using a_ferric chloride solution as an etching

liquid. Fig. X®ver portions other than portions where bumps are to be
formed. Gold films 6 to constitute bumps are formed on the
copper layer 4 by electrolytic plating by using the resist
film S as a mask. After the gold films 6 have been formed,-
the resist film 5 is removed.

Then, as shown 3in Fig. 2B, a circuit wiring 7
(thickness: about 30 pm, for instance) including inner leads
is formed by electrolytic plating with copper. For example,
the electrolytic plating is performed by forming a patterned
.resist film as a mask. Therefore, the resist film should be
a negative pattern of a pattern of the intended circuit
wiring 7. The ‘tips of the:. gespective innexr leads are
located on the gold films 6 to.constituts bumps.

Then, selective.through-etching 1s perfoxmed on the
base 1 €ram both =ids~ tr thereby form a lead frame shape
having film circuits of & plurality of ICs& in an integral
manner. For examcle, this etching may ke performed by using
a ferriz chlioride scolution as an etching liquid. Fig. 2C

shows a state aftor the etching.



shows a state after the etching. 18
Then, an insulating film8 made of, for instance, polyimde or an epoxy
resin is selectively forned on the suifaces of the circuit wiring 7
including the inner |eads. The insulating film8 have openings 9 where
surfaces of the circuit wiring 7 are exposed at portions where sol der
balls (electrodes) to becone external elgctrodes are to be forned.
Thereafter, a rectangular dam | ayer 10 nade of polyimde tape, for

instance, is formedmdhe damiayeradihgi bh1he o SRsdE ¥f,J28Ey! And¥gyest i ng

a resin for sealing a bonded sem conductor chip fromexpanding so as to

exceed an i ntgydethsea 6PJaR0PoXY ¥l Sid0scBe¥RYGeIPCESTALE: dfl Jche 2D
shows a state after formation of the dam | ayer 10. Then, as shown in

Fig. 2E, sol desudfddes Wif ale fddrRdt @irihg Suinoleding the Dmfiédileydsing
7 that are exposed through the openings 9 of the insulating film 8.

Speci fically, fHatimmmlatingifidel 8 havek operings- 310hérersurfédoes ofisthace)
and soldering are performed, or plating with gold (thickness: 0.1-5
[err]m for igtemtd) wiring |Tadinemexposgdr £6r pedtions wh@hengolder coppds

| ayer 2 of the base 1, except_for a portion to beconme a frane of the | ead

frame, is reno\®edhirodasleto becemenprtermt skegtaodssnayef EonbpeEommeda

this time, thg &elELg St QP NN TBo%S irke 15°MUaE 3F Polyimide
tape, for instance, is formed. The dam layer 10 Qill be
serve as dams for preventing a resin for sealing a bonded
semiconductor chip from expanding so as to excéed an
intended sealing portion, and is not always necessary. Fig.
2D shows a state after formation of the dam layer 10.

Then, as shown in Fig. 2E, solder balls 11 are formed
on the surfaces of the circuit wiring 7 that are exposed
through the oﬁenings 9 of the insulating film 8.
Specifically, plating with nickel (thickness: 80-110 pum, for
instance) and soldering are performed, or plating with gold
(thickness: 0.1-5 um, for instance}) or palladium is
performed.

Then, the copper layer 2 of the base 1, except for a
portion to become a frame of the lead frame, is removed by
selective etching that is performed from below. At this
time, the etching stop layer 3 made of nickel serves as an
etching stopper. For example, this etching is performed by

using a mixed liquid of aqueous ammonia and cupric chloride



etching stopper. For exanple, this etching is performed by using a mxed
liquid of agueous ammoni a and cupric chloride

19 as an etching liquid. Thereafter; the portion of t he etching stop
| ayer 3 made of nickel that is exposed on the back side and the copper

| ayer 4 that served as the plating undercoat |ayer are renoved (see Fig.
2F). For exanple, this etching is perfgel med by using, as an etching
liquid, a mxed |liquid having sulfuric 'd as the main material and

containing a tlsuoh dg 4l Ang :agu§5rfac'§.‘ﬁ9§:eafter, e pattibad hiGE the

sectional views show ng, rocess of attac

sem conduct or e%h&n sft%% 1=5R4 R #jFRiel '&t n&&&elie%aiu%e%@sba folap the

process of Figs. a frrst enmbodi nent of an assenbling nethod

seni conduct or bdek @Qd&c&aadtna tepbbe layentdothat servedzld§tthe?1§>15dm&fg in
Fig. 3A, electrode pads (rmade of alum num of a sem conductor chip 12 are

bonded t o theundexmecit VIayemedrée eadmovedl (see |[RHgd f2RIhe vFert lescagalcke,
films 6 as the bunps. This bonding may be not only single point bonding
but al so gang thdsdietghiingt isapep§opmedobyedsing. MoEamREding dhiduid, a

efficiency. SpeC|f|caII . the gaqgﬁibondlng Is perforned in the follow ng
manner. Fi r sfixege 1iga urie ge3 dylagc ddeomed h@atiargash &pd 20

and the lead frane is p05| ned so_that the bupps 6 of the respective
i nner | eads 7 S9REABdRgCA 5 ?&éﬁuﬁ%ﬁésﬁﬁﬁdﬁn@“r MM el ectrode pads of

the sem conductor %mdjzugA-jb are sectional views showing, in order of
steps, a process of attaching a semiconductor chip to the
lead frame that has been subjected to the process of Figs.
2A-2F (a first embodiment of an assembling method of a
semiconductor device according to the invention).

First, as shown in Fig. 3A, electrode pads (made of
aluminum) of a semiconductor chip 12 are bonded to the
respective inner leads 7 of the lead frame via the gold
£films G.as the bumps. This bonding may be not only single
point bonding but also gang bonding that can be performed en
bloc and is high in efficiency. Specifically, the gang
bonding is performed in the following manner. First, the
semiconductor chip 12 is placed on a bonding stage 20 and
the lead frame is positioned so that the bumps 6 of the
respective inner leads 7 are located on the corxrresponding
aluminum eleétrode pads of the semiconductor c¢hip 12. In
this state, bonding is performed en bloc by pressing the tip

portions of all the inner leads 7 frcx above with a hot tool



this state, bonding is perfornmed en bloc by pressing the tip portions of
all the inner |eads 7 fromabove wth a hot tool

20 21 that is heated to about 420[errJC, for instance. Then, as shown
in Fig. 3B, the surface of the sem conductor chip 12 to which the I nner

|l eads 7 are connected is sealed with a resin 13. At this tinme, the dam

| ayer 10 prevent the resin 13 fromfurthep expanding outward. Then,
as shown in Fig. 3C, a heat spreader 14 is bonded to the back surface of

the sem conducﬁfr %\{ %%x aatq%dt h&%l 8%3&% 21‘,16a‘@c%09f 1£$€a}1<‘?éd frame.

Then, as shown™Tn 117are ornmed into dome shapes

by ref | ow f using. Then,Th D, ASowhOWH | r}u,_@ 9. 38E, yppecggseb¥ POkl oeﬁeof
the lead frane are renpve As a result, the I'ead frames nmounted W th

the respecti Ves sRILeaREH éhh.ﬁs B © oS PRl gk e e Ofhaaeh Tsdes, 7 hatrel s,
rendered i ndependent of each ot In Fig. 3E, the lead frane is shown

upsi de down. &'hﬂnéeﬁddfiﬁnﬁeil‘edhhﬁmastwsiﬂ d3conagctedst aimbor the dam
instance, a wiring of a printed circuit board via the solder bunps 11.

The manuf act ur Lageret hod ppfeteeneadhfor amesshoiB | Frengsfurhe2F expandéagt he
foll owi ng advant ages because the gold filnms 6 to constitute bunps are

formed by pl atbugwasByst, because of the plating, the adhesion to the
under coats can . . .
. Then, as shown.in Fig. 3C, a heat spreader 14 is bonded

to the back surface of the semiconductor chip 12 énd'the
back surface of the lead frame.

Then, as shown in Fig. 3D, the solder bumps 11 are
formed into dome shapes by reflow fusing.

Then, as shown in ¥Fig. 3E, unnecessary portions of the
lead frame are removed. As a result, the lead frames
mounted with the respective semiconductor chips are

~ separated from each other, that is, rendered independent of
each other. In Fig. 3E, the lead frame is shown upside
down. The lead frame in this posture is connected to, for
instance, a wiring of a printed circuit board via the solder
bumps 11.

The manufacturing method of a lead frame shown in Figs.
2A-2F provides the following advantages because the gold
films 6 to constitute bumps are formed by plating. First,
because of the plating, the adhesion to the undercoats can
be made stronger than in the case of evaporation. Since

gold films grow at a high rate, the adhesion between the



be made stronger than in the case of evaporation. Since gold filnms grow
at a high rate, the adhesion between the

21 bunps 6 and the inner |leads 7 can be made stronger than in the case of
evapor ati on, whereby the bunps 6 are less prone to peel off. The tine
required for formng gold filnms of a necessary thickness, for instance, a
t hi ckness necessary for gang bonding (iggeneral, 5-15 [err]m for
conparison, single bonding requires a thickness of about 0.1-5 [err]m,
can be shortened. Further, since plati ire a_lower _equi pnent
cost than evapoPit of, Soheths, BPREFefe ofl rif e s pet i el TH

Si nce the gol L LiJte b r 0 b t4 0

base 1 before %ér n%%négf t e#%lénieo?l'l %S&e@ye&ﬁﬁeﬁ?g%gg ﬁ %éh%gﬁfﬁﬁ’ggd
in this state)gothdedaser ] ithe USRb dRqhiRdidh tol SUPRANENGoTY! EShst 85t e
bunmps which path ™ Is necessary for electrolytic plating. "Wth no need for
form ng' a spegé@dssdry hifckndste €becinstaidce, A alHikInesReneBeadkhy E6r
easy to perform Further, since the bunps 6 are fornmed on the base 1, the
under | yi ng mengeng bbadéngerter genexnd ,mi-dSsipatyl efdharompatisoxaseingtee
bunps are formed on the tip portions of the surfaces of inner |eads

al ready for nddondtngefrequinese ambbiaknessngngiot of - h-Sefa)f.r sgan be
according to this enbodinent_is free of ,a conventional problemthat the

i nner | eads t hBROEERRedas t HEUERBEX|yi RENCRedEREING fBPARAESBunBs HRVYRAL e

due to their instability, . . . .
equfbment)%ost than evaporation, the investment in equipment

can be reduced.

Since the gold films 6 to comstitute bumps are formed
by plgting on the base 1 before formation of tpe inner leads
7 (the base 1 is highly rigid in this state), the base 1 is
used as a path of supplying current to the bumps'which path
is necessary for electrolytic plating. With no need for
forming' a special wiring for the electrolytic plating, the-
plating.is easy to perform. Further, since the bumps 6 are
formed on the base 1, the underlying members (base members)
are more stable than in the case where bumps are formed on
the tip portioﬁs of the surfaces of inner leads already
formed. Therefore, the manufacturing method of a lead frame
according to this embodiment is free of a conventional
problem that the inner leads that serve as the underlying
members in forming bumps deviate due to their instability,
resulting in deviations in bump forming positions.

Further, since the bumps 6 are formed by forming a



resulting in deviations in bunp forning positions. Further, since the
bunps 6 are fornmed by formng a 22

resist filmb5 on the surface of the bdse 1, patterning the resist filmb5s
by exposure and devel opnent, and formng gold filnms by electrolytic
plating by using the resist pattern as a mask, the positioning can be nade
with very high working accuracy of the ghotolithography technology that is
also used to formrespective regions, interconnections, through- holes,

el o O 2 SCHLGODUUELIL EMbg cneTUSEELBECOE LhE bROS! L1 OphBHePAtHE?Eheand

patterning acturacy o can be made extrenely

true that ma}ekiskﬁﬁgiﬁaétgyse%ﬁfé Hrid/ BerQTgnieats @hdl FerPUApS 614 th

respect to the i1 nner |eads he positional accuracy of the inner

leads 7 that ghemsfByeledfisTyt i Plldtangobyt ieihgnyise Gressist [patterire as
posi tioning accuracy of the relative positions of the bunps 6 with respect
to the inner heagdsk! whe ¢hoedtiionwingowanebe madecwitheviemyehibbastorkisage
formed by the same photolithography technology as used in formng the
bunps 6, poskticamacy arff otkeophbhelithagkraphyosiechaed omne hat hes &lder of
mask alignnent errors and hence are very small, that is, alnost

negligible. uFedt tosformergspectiviengediersy antencoannegtdions vdPighons
of the bunps 6 with respect to the i,nner, | eads 7 can be_pmade extre
hi gh. Pediasior 560 Phe TaRBRACCHINTE et ABAPOf a"?hé*aroe%e‘%%?rew%*ye

positioning accuracy and patterning accuracy of the bumps 6
can be made extreﬁely high.

It is trxrue that what is important is the relative
positions of the bumps 6 with respect to the inner leads 7.
If the positional accuracy of the inner leads 7 that are
formed aftexr formation of the bumps 6 were low, the
positioning accuracy of the relative positions of the bumps
6 with respect to the inner leads 7 would be low. However,
since the inner 1leads 7 are formed: by the same
photolithography technology as used in forming the bumps 6,
positioning errors of the relative positions are on the
order of mask alignment errors and hence are very small,
that is, almost negligible. That is, the positioning
accuracy of the relative positions of the bumps 6 with
respect to the inner leads 7 can be made extremely high.

Therefore, in the manufacturing method of a lead frame
according tc this embodiment, the working accuracy of the

inner leads 7 as well as the positional accuracy of the



according tc this enbodi ment, the working accuracy of the I nner | eads 7
as well as the positional accuracy of the

23 bunps 6 with respect to the inner leads 7 is extrenely high. This
enabl es, w thout causing any probl ens, gang bonding for bonding all the
bunmps 6 to all the electrode pads of a sem conductor chip en bloc. In
addition, since the bunps 6 are forned ¥ plating having a high growh
rate, the time required for providing a thickness necessary for gang

bondi ng can b% de ¢ShAtheLek éet'eotél?e A rOf cBWaPOr 21 eRtrerddiy high.
I ncreases the a I cation ran of gang bonding and greatly contributes to

I ncreasi ng th%ﬁrso%%&ﬂ\étst ymchout FAESind ArAC problens! | gand Nowddng hbed ng
the main part of a second enmbodi nent of a manuf act uri ng nethod of a | ead

frame accordi Mprddiddieal IVeMd Gumps N6t s &bodheerdlednmypie padsf afiredl by
using palladium That is, the plating that is perfornmed to form bunps by
usi ng the reS|§§middnudhtnrachﬁmshn.b&opalIauladdptaonngsaBC%hﬁhm burps g6 4A
rat her than the gold plating as described above in connection with Fig

2A. For exanpke formedi by BLILINIKBRUARE eh&HIBagrowth Fak&d the 'élme
pal l adium plating |iquid. Referenceg synbol 6p .denotes palladiumfilns

(thi ckness: 0.0aQpEFRAmIAT nBreovicging ndt amb"é'ﬁkn She™F z??&r?f‘f o °For 7Y

mter: a a?é!?‘%c‘pr'x%’grep e FBdeo AP ERGNERAr b bR 4T SIRARFACHSE:
provi de. bet terqy bonging per {or NS e, ol it PATRBUEES oA W £ R
greatly contributes to increasing the productivity.

Figs. 4A-4C are sectional views showing the main part
of a second embodiment of a manufacturing method of a lead
frame according to the'invention. In this embodiment, bumps
are formed by using palladium. That is, the plating that is
performed to form bumps by using the resist film 5 as a mask
is palladium plating as shown in Fig. 4A rather than the
gold piating as described above in connection with Fig. 2A.
For example, paragrite SST of Kojundo Chemical Co. is used
as a palladium plating liquid. Reference symbol 6p denotes
palladium films (thickness: 0.01 pm or more, for instance).
The reasons for forming the palladium films 6p as bumps are
as follows. First, although the material cost of palladium
is lower than that of gold, palladium bumps provide better
bonding performance than aluminum bumps and enable gang
bonding. Second, palladium plating allows use of a safer

plating liquid than gold plating and aluminum plating.



bondi ng. Second, palladiumplating allow use of a safer plating liquid
t.han gold plating and al um num pl ati ng.

24 Then, as shown in Fig. 4B, nickel filnms 40 (thickness: 0.1 [err]m
or nore, for instance) are forned by using the resist filmb5 as a nask.
The nickel films 40 are so forned as to serve as undercoats of the bunps
6p for preventing wultrasonic vibration Rgom escapi ng when the el ectrodes
of a sem conductor chip and the bunps 6p of a circuit wiring are bonded

to each other by ulgjAasoniL %U%' N9 Fig. 4BNChEEELE £iide 4@3&1@{

manufacture is continuéd according to the same steps as descri ove I n

connection wgh h0d>r #Brél, rebeigdiaricd Latd FRFmed By uEing a1e4£éé§sc
conpl eted. A sem conductor device shown in Fig. 5 is produced

assenbling it fiun e sane mEdkod Tise detekd el 1ot aMe dre wrrmtmesm ad tho
Figs. 3A-3E According to the above | ead frane and sem conduct or
device, the rmxve alasosindsncdetseduf edeechuspf 6phe fose paevialt atkh um
that is | ess expensive than gold, which nmeans that the prices of the |ead
frame and t he sinasomd twibratdonc §romn escapitgceden The sekedtrbdestor a
provi des anot her . advantage t hat the aIIadlun1pIat|ng can be nmnaged

easi |y becausteRicqRAUGHo chdPs Fg\eu buMbg 5 Eoﬂ%oﬂeﬁ-’t%c‘é%t MLBIRY | e

Fi g, 6A 6D P 90 5Reh: BhBe “C*‘L};Stsrq Rapapphggng. " 0! Ve substance:
Thereafter, the lead frame manufacture is continued
according to the same steps as described above in connection
with Figs. 2B-2F, whereby a lead frame shown in Fig. 4C is
completed. A semiconductor device shown in Fig. 5 is
produced by assembling it by the same method as described
above in connection with Figs. 3A-3E.

According to the above lead frame and semiconductor
device, ‘the material cost can be reduced because of the use.
of palladium that is less expensive than gold, which means
that the prices of the lead frame and the semiconductor
device can be reduced. This embodiment provides another
advantage that the palladium plating can be managed easily
because it is not necessaxy to use, as components of a
plating liquid, a highly toxic substance such as cyan or an
explosive substance.

Figs. 6A~6D are sectional views showing, in order of
steps, the main part of a third embediment of a

manufacturing method of a lead frame according to the



steps, the main part of a third enbodiment of a manufacturing nethod of a
| ead frame -according to the 25
invention. This enbodinent is directéd to a nodification to the formation
of the bunmps (gold filnms 6 or palladiumfilns 6p) in the enbodi nents shown
in Figs. 2A-2F and Figs. 4A-4C. Since this enbodinment is the same as the
first enbodi ment except for the manner 28 form ng bunps, a detailed

description of the conmon part will be omtted. Although this enmbodi nent
is directed t wh i QU AL oL . i ool . '
goes w t hout gé‘??ﬁgigﬂat e@ﬁle%/) nay lgen%o?’% 116%/’8%%@”%19%?:}0?&]%%%%1?#5%&.

First, a baseg¢i. dkh i BFURS 6 s shgwm il 15is0.
2A. A resist F%Fn?fgﬁ%ESPﬁgog ﬁ%ﬁa??&e patte?ﬁjggga pat g%% of acircuit

wiring includgpgg §ANghe LABSEihehte StFAMEANORIGEE 2X4EF -drRRdSIgNr WARAC.
surface of the base 1, that is, the surface of the copper |layer 4 as the

pl ati ng under gaakce atdls dnibdidderhas thetsdme ads etheh€irsor embodiimentt he
resist film 15. Then, as shown in Fig. 6B, the portions of inner

| eads 7 (to kexdeptreddmn aHeat mansteap) ofut pdmingei bumps poat i dataidest e
bunps are to be fornmed are masked by a mask jig 16 (made of plastics, for
i nst ance) t hadessrimsiiiond 4f grhaesmron part TRehl Be ematkefn Fgthatohyol d

films 6 to constitute bunps are_forned by electrolytic plating. N ckel
films as dif frldiSoembrdimentves f ¢} FRCHRY) eé’déﬁ F?éﬁa?"%?’-’%eg?’&?#m%%_'r*?ﬁ‘éed

by using gold films 6, it goes without saying that they may
be formed by using palladium films 6ép.

First, a base 1 is prepared that is the same as the
base 1 shown in Fig. 2A. A rgsist £ilm 15 having a negative
pattern of 2 pattern of a circuit wiring including inner
leads to be formed on the inner-leads-forming surface of the
base 1, that is, the surface of the copper layer 4 as the
plating: underceat layer. Fig. 6A shows a state after the
formatién of the resist film 15.

Then, as shown in Fig. 6B, the portions of inner leads
7 (to be formed in a later step) outside their tip portions
where bumps are to be formed are masked by a mask jig 16
(made of plastics, for instance) that is applied from above.

Then, as shown in Fig. 6C, gold films 6 to constitute
bumps are formed by electrolytic plating. Nickel films as
diffusion protective films may additionally be formed on the
gold films 6. In the above electrolytic plating, the mask

jig 16 and the resist film 15 that covers the copper film 4



gold films 6. In the above electrolytic plating, the mask jig 16 and the
resist film215 that covers the copper film4
26 as the plating undercoat filmserve as masks. The mask jig 16 is then
removed. Where bunps are forned by using palladiumfilns 6p,
el ectrolytic plating is performed by using the mask jig 16 as a mask in
the same manner as in the case of forni$ the gold filnms 6. Nickel filns
(corresponding to the nickel films 40 shown in Fig. 4B) are forned
(mediately - hgetgal behciiieuhbio0 Pt L sdivE ACrRRNICHNY Mlia g
shows, in an enlarget manner, a bunp portion I1n which the bunp is forned
by using a pahgagguEPéﬁlﬁ&mﬁﬁkgrence synbols 6p and 40 denote a pall adi um
rrm

filmand a nickel f respectively. Then, as shown in Fig. 6D, a
circuit wiring 7 i felewd Himpganere | €agfedls biyorrsEthgbypal odiwrh y£idmpl &ig.ng
wi th copper by wusing the resist film15 as a nask. Then, the process

proceeds to tkdestepletit plat@nands peefeafuedr biyhasiage theepasks jilg tife
first enbodi nent are executed. Attachment of a sem conductor chip

(assenbl i ng ofs a semkedmdudteorsagey imeginesf @ ivatlfeacagee off forming fthere
is performed by the process of Figs. 3A-3E The invention can he
practiced in geddapbldmsrabner Nickel \filne cteerresPpdRE £9i ERec - prel

i ncreased fromthe cases of the first and second enbodi nt because .of a
r educed films 40 shown in Ffb. 4B) are Eg&megE immeagéiely

thereafter. The bottom part of Fig. 6C extended by an arrow
shows, in an enlarged manner, a bump portion in which the
bump is formed by using a palladium film. Reference symbols
6p and 40 denote a palladium film and a nickel £ilm,
respectively. |

Then, as shown in Fig. 6D, a circuit wiring 7 including
inner leads is formed by electrolytic plating with copper by
using the resist film 15 as a mask.

Thén, the process proceeds to the step of Fig. 2C and
thereafter the same steps as in the first embodiment are
executed. Attachment of a semiconductor chip (assembling of
a semiconductor device) after manufacture of a lead frame is
performed by the process of Figs. 3A-3E.

The invention can be practiced in the above manner. in
which case the productivitf can be increased from the cases
of the first and second embodiment because of a reduced
number of steps, specifically, photolithography steps. In

this embodiment. the positioning accuracy of the mask jig 1¢€



nunber of steps, specifically, photolithography steps. In this

enbodi nent, the positioning accuracy of the mask jig 16

27 is |lower than the working accuracy’ of photolithography. However, the
positioning accuracy of the bunps 6 (6p) satisfies required accuracy with
a sufficient margin. Even if the mask jig 16 is placed with a certain
positional deviation, there never occur87an event that the bunps 6 (6p)
are formed so as to go out of the inner leads 7 in a horizontal direction

because they gree {oKaRd @by tiﬁlet%rk'iﬁgi Wiy BB£ pAbLeiehG Mgy [ he
resist film15 for formation of inner Teads. ATpositional deviation of

the mask jigHfrd®ee) Y thaUSSssiBEoRUARS feduralayi aife tie t Bamgsongi tughyal

direction of the inner |eads 7. This causes no probl em because this type
of devi ation catisficepadgiiidedbyrccukatyewathl &, sepfboderit ahargio | NEdde
bunmps 6 in advance in consideration of an expected deviation. Fi gs.
7A- 7TE are sectiifonthevimask shbwi &, isn plaeedowitdt epscertain mwisitipmal of
a fourth enbodinent of a manufacturing nethod of a |ead frane

accordi ng to GR¥igtipant thgre WAVEr PRt SraR svenkythali therbwrps ronfémke

first and second enbodinents in that a single-layer, netal _plate _mde of
copper or a C(?diﬁer%SFF‘SQ 20 y88d B& FopoW a‘?rg t ckﬁW’ét&ﬁaséye?slPo a
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-and regions that are not covered with the resist film:ls for

formation of inner leads. A positional deviation of the

mask jig 16 merely causes the bumps 6 to deviate in the

longitudinal direction of the inner leads 7. This causes no

problem because this type of deviation can be coped with by,

for example, somewhat elongating the bumps 6 in advance in
consideration of an expected deviation.

Figs. 7A-7E are sectional views showing, in order of
stepé, the main part of a fourth embodiment of a
manufacturing method of a lead frame according to the
invention. This embodiment is much different from the first
and second embodiments in that a single-layer metal plate
made of copper or a copper alloy is used as a bhase and
etching stop layers to later serve as etching stoppers are
selectively formed on the surface of the metal plate.
However, since this embodiment i1s the same as the first and
second embodiments in the other points, a detailed

descriptior for those points will be omitted. Although in



second enbodiments in the other points, a detailed description for those

points will be omtted. Al though in 28
this enbodiment gold filnms 6 are formed as bunps, it goes wthout saying
that palladiumfilnms 6p may be forned instead. First, a single-Ilayer

metal plate Ia nade of copper or a coppgy alloy is prepared as a base, and
aresist film1l5 having a negative pattern of a pattern of a circuit
wiring including inner |leads to be forned is formed on the inner-

[ ae 1o 100 Y el TR PLEAE b yeE Sordluol bupd el 10 gl
t chi t I | . A I
o L0 2100 BB P2 AW Obpabo el ISLANER, SUSKE O oy, b forni

resist filml3a53%a@.Msk. The etching stop |layers 3a will serve as etching
stoppers and thereby protect a circuit wiring including inner |eads when

unnecessary porti onsy@t,t ke shagteldagee meegDVETaby F&lmidd &t YCcfﬁzﬂéh.L Ngf i t
fromthe back side (see the step shown in Fig. 2F). Since the etching stop

| ayers 3a ar & reapparec oy iprepadeltad e adecuidndva ivegsidthesi lnnees
not be formed over the entire surface and may have the sane pattern as the
circuit wirindawing a hregttihva@atitgrn |of a pBtdrvioly suireuiatwiring
there is no possibility that the etching stop |ayers 3a short-circuit
respective wiingigdingednmgrlgaste, tq tbe sfomed deeiammed erexduut nrer -
leads-forming surface of the metal plate la. Fig. 7A shows
a state after the formation of the resist film 15.
Then, as shown in Fig. 7B, etching stop layers 3a made
of, for instance, nickel or a'nickéi—phosphorus alloy are
formed by electrolytic plating by using the resist f£ilm 15
as a mask. The etching stop layers 3a will serve as etching
stoppers and thereby protect a circuit wiring including
inner leads when unnecessary portions of the base la are
removed.by selectively etching it from the back side (see
the step shown in Fig. 2F). Since the etching stop layers
3a are required to merely protect the circuit wiring, they
need not be formed over the entire surface and may have the
same pattern as the circuit wiring. With the etching stop
layers 3a having such a pattern, there is no possibility
that the etching stop layers 3a short-circuit respective
wiring lines. Therefore, it is not necessary to execute a

step of removing the etching stop layers 3a. Copper lavers,

for instance, may be formed as plating undercoat layers



step of renoving the etching stop | ayers 3a. Copper |ayers, for instance,
may be fornmed as pl ating undercoat |ayers

29 after the formation of the etching'stop |ayers 3a. Then, as shown
in Fig. 7C, the portions of inner |leads outside their tip portions where
bunps are to be fornmed are nasked by a nmask jig 16 that is applied from
above. A photosensitive resin may be 23ed as a nask. Then, as
shown in Fig. 7D, gold filnms (or nmultilayered filns in which a gold film

is f d Lckel fil ¢ t] db

cectrol yt o BEREFnghe Satlanhcd g2 BRE phEhEng MR QuFeks FRL Y (11 m 15
dth kK ji ey | d gi :

A descr | bad above Sher o bRRRRarE THT ol by A ) CHoRlY O G Aads

pal | adi um fi | gheEhReCkRREE: t9p0BokeibhE WierdWinps Urd T B Tordied f@dmed
instead of gold filns by electrolytic plating by using the mask (the mask

jig 16, a phalesedsityve mek,.jLF 18e thizte)iandppl feadicronl \abdwhel eafz er,
di ffusion preventive nickel films (thickness: 0.1 [err]mor nore, for

i nst ance) ar ephotosdnbytiveatesilny tmay bel asedgas Ehenaskt.t om part of Fig. 7D
extended by an arrow shows, in an enlarged manner, a bunp portion in which
the bunp is forme@hep.ussnghawpalihaliiagm TPI ok fieklors ol oxy Fivditsl layterad] 40
denote a palladiumfilmand a nickel ,film _respectively. ._.Then, as
shown in Fig. TARmSyigy whick @ gphg Fiimcigdfommed on a nickel f£ilm) 6 to

constitute bumps are formed by electrolytic plating. In
this electrolytic plating, the resist film 15 and the mask
jig 16 serve as masks. The mask jig 16 is then removed.

As described above, where bumps are formed by using
palladium films, palladium films (thickness: 0.01 pum or
more, for instance) are formed instead of gold films by
electrolytic plating by using the mask (the mask jig 16, a
photosensitive resin, or the 1like) and, immediately
thereafﬁer,_diffusion preventive nickel films (thickness:
0.1 pm or more, for instance) are formed by electrolytic
plating. The bottom part of Fig. 7D extended by an arrow
shows, in an enlarged manner, a bump portion in which the
bump is formed by using a palladium £ilm. Reference symbols
6p and 40 denote a palladium £ilm and a nickel £ilm,
respectively.

Then, as shown in Fig. 7E, a2 circuit wiring 7 including
inner leads is formed by electrolytic plating with copper by

using the resist film 15 as a mask.



inner leads is fornmed by electrolytic plating with copper by wusing the
resist film15 as a mask. 30 Then,
the process proceeds to the step of Fig. 2C and thereafter the sane steps
as in the first enbodi nent are executed. However, the step of
renoving the etching stop layers 3a is not necessary. This point was
briefly described above and will be des2®®ibed below in detail. Were the
etching stop layer 3 is fornmed over the entire surface as in the case of

the first and seconthedfbatdioresshpraicelidar tat @he ka¥pr o Fade alc nirgkel

serves as an etching stopper when the copper layer 2 of the base 1

excl udi ng t he theridaftd0 tige s80d 8%epsl BaMELOItive | £dds € r anBodimentD \@k by
selective etching frombelow After the etching, the portions of the

etching stop lexgeuteédoade of nickel that are exposed on the back side and
the copper layer 4 that was used as the plating undercoat |ayer are
renoved. This is béoaeen h&be adisrcidf camavdng &hes efsiahstop layers

short-circuited by the etching stqﬁﬁer | ayer 3 apd.the copper, layer 4 if
they were not3% difoROF. necessary. cohttaROIA, EFe PERLE 4Y cABBEK abRN® .i n
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case of the first and second embodiments, the etchiﬁg stop
layer 3 made of nickel serves as an etching stopper when the
copper layer 2 of the base 1 excluding the portion to be
used as a frame of a lead frame is removed by selective
etching from below. B2After the etching, the portions of the
etching stop layer 3 made of nickel that are exposed on the
back side and the copper layer 4 that was used as the
plating . undercoat layer are removed. This is because the
respective inner leads would be short-circuited by the
etching stopper layér 3 and the copper layer 4 if they were
not removed.

In contrést, in the third embodiment shown in Figs. 7A-
7E, since the stching stop lavers 3a have the same pattern
as the circuit wiring including the inner leads, the
respective inner leads are not short-circuited with each
other. Therefore, it is not necessary to remove the etching
stopper layers 3a.

Attachment of a semiconductoy chip after manufacture of



stopper | ayers 3a. Attachnment of a sem conductor chip after
manuf act ure of _ : 31 alead frane is
performed by the process of Figs. 3A-3E. Naturally, the bunps 6 and the
respective el ectrode pads of the sem conductor chip can be connected to
each other by gang bonding. Figs. 8A-8F are sectional views show ng,
in order of steps, a fifth enbodi ment of; a manufacturing nethod of a |ead
frame according to the invention. This enbodinment is directed to a case

wh he i i Qns | i gd f L Pa Bl E§e ;
ere the inventjang i s-2app! i€ g%%ggmgﬁ %%Lr’rcgge %Té@?&ﬂ pﬁfhégﬂgﬁcg%‘g%édype

| ead frane. though n this di-ment _ or e asi n
they may be fﬁa@%@a@.ﬁ?’éftm, Bahp8d6UBhd the r&ip&duive SIOMWLdde flds & 2

two-1l ayer |am nated p e is prepared as a base Ib and gold filns 6 to

constitute byhes sumidsidBskOn EéRfpbash He connectd® ti@s€ath bEneie by
formed by |am nating a copper |ayer 2a (thickness 150 [err]m for

I nstance) to ketgBoadihdg (surrounding a sem conductor chip and bonded
thereto to reinforce it; called an outer ring) and a nickel |ayer 3a

(t hi ckness: 2 [err Fagsf.or8A+BR aae)sectienak wiews showing, dnoppder of

pl ati ng undercoat |ayer (thickness: 2 %e[rqr%m for _instance) nade of copper
may be |aid ofteRs nizkELfthyepbgdimen f degrufaeluping | Rgthadecdon

| ayer may have a _nultilayered structure in which, for_exanple, a nickel
| ayer lead frame according to the invention. This odiment is

directed to a case where the invention is appl.;'Led to
manufacture of a chip-size-package-type lead frame.
Aithough in this embodiment bumps are formed by using gold,
they may be formed by using palladium.

First, as shown in Fig. 8A, a two-layer laminated plate
is prepared as a base 1lb and gold films 6 to Eonstitute
bumps are formed on'the base 1b.

The base lb is one formed by laminating a copper layer
2a (thickness 150 um, for instance) to become a ring
{surrounding a semiconductor chip and bonded thereto to
reinfoxce it; called an outer ring) and a nickel layer 3a
(thickness: 2 um, for instance) to serve as an etching
stopper. A plating undercoat layer (thickness: 2 pum, for
instance) made of copper may be laid on the nickel layer 3a.
In this case, the plating undercoat layer may have a
multilayered structure in which, for example, a nickel lavyer
(thickness: 2 pum, for instance) is formed on a chromiumx

layer (thickness: 0.2 um, for instance).



(thickness: 2 [err]m for instance) is formed on a chromium |ayer
(thickness: 0.2 [err]m for instance).

32 The gold filnms 6 to constituté bunps are forned by formng a
resist filmselectively (so as to have a negative pattern of a pattern of
the gold films 6 to be forned) on the base Ib and then perform ng
electrolytic plating with gold by usingsphe resist filmas a mask. The

t hi ckness of the gold filns 6 is set at 0.1-5 [err]m for instance. This

enbodi ment. 15 di 1 e4hed bl N H0°6 Y SR HAD baliokS arPldiafled o

chi p- si ze- package-type~lead Trane. I n poi nt bonding is perfornmed in

this type of kgad;fianeresPSCatishnidel scthivdlycUldo be Rer have aanegaeddeng.
In this case, the gold filnms 6 to constitute bunps are not required to be

so thick as ipatberfase Wheat t@dhg JotHaggdixl fiElorérete baefgeindd)i loms 6
may be as thin as about 0.1-5 [err]m After the formation of the
gold filns Ghe(basemltd idmyerlesh f pérnformingi eheatnolkeicfplativgf sriddd on
a gold film, the resist filmthat was used in formng the gold filns 6
are removed. Bodd Bx sisdmg Lhet xesistt Silmhas pempokl ofheh&hieknesst iofm
Where bunps are formed by using palladiumfilns rather than gold fil s,
natural |y thetiiso@els &hilms r&piacs8thta 0 -didp W% iRt FaShalfedi uf™is ns
(plating filmthickness: , 0.01 m or,_.nore by, el ec tic_pl.ating,

After the foPWEPﬂ&W%&tt%ﬁaqﬁﬁgé§é4nﬁ9i?9%,c ? 1 8FDh Bﬁgtéﬂ?ﬁ&_lOn +

applied to a chip-size-package-type lead frame. Single
point bonding is performed in this type of lead frame,
because it is difficult to perform gang bonding. In this
case, the gold films 6 to constitute bumps are not required
to be so thick as in the case where gang bonding is
performed; the gold films 6 may be as thin as about 0.1-5
Hm. After the formation of the gold films 6 (orx
multilayered films in which a nickel film is formed on a
gold fiim), the resist film that was used in forming the
gold films 6 are removed. Fig. BA shows a state after the
removal of the resist film.

Where bumps are formed by using palladium films rather
than gold films, naturally the above step is replaced by a
step of forming palladium films (plating film thickness:
0.01 um or more) by electrolytic plating. After the
formation of the paliadium films, diffusion preventive
nickel films (thickness: 0.1 pm or more) are formed by

plating by using the mask itself that was used in forming



ni ckel films (thickness: 0.1 Ierr]n1or nore) are fornmed by plating by
using the mask itself that was used in formng

33 the palladiumfilns. The bottom pdrt of Fig. 8A extended by

shows, in an

i nner | eads 7
on the base
pattern of an
and t hen copp
i nstance) by

an arr ow

enl arged manner, a bunp portion in which the bunp is forned
by using a palladiumfilm Reference synbols 6p and 40 denote a pall ad
filmand a nickel film respectively. Then, as shown in Fig. 8B,

and suspensions 31 (absen§3in Fig. 8B, present in Fig. 10)
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will suspend gpiehnfepeenBihy QY CEokrhd (By) Wdin@uRdi pa13addiint OBduet.or
Ist 1n the sane layer as the 1nner |leads 7 and hence are nade
of - copper, fgefkpshaBCaymPdlh@Otditt 4mrdkndte 4 ipglla@)utndilnf anded yet

chip (12), ex

mul til ayered

at the present stage), ich will be formed outside a lead frame main
porti on so asnfiekb® fhlegredspedtiveily.vi a the suspensions 31, will have a
structure of copper/nickel (or aluningn)/copger, for :
Th@en .as ashowiown Fiip &g .seBBeti +B0ER 0d@RAR cHi n@0%

i nst ance.

suspensions 31 (absent in Fig. 8B, present in Fig. 10) on

the base 1b. Specifically, a resist is formed so as to have

.a negative pattern of an intended pattern of the inner leads

7 and the suspensions 31 and then copper plating is
performed (plating thickness: 30 um,'for instance) by using
the resist as a mask.

The suspensions 31, which will suspend a reinforcement
outer ring (32) surrounding a semiconductor chip (12), exist
in the same layer as the inner leads 7 and hence are made of
copper,.for instance. On the other hand, the ring (32) (not
formed yet at the present stage), which will be formed
outside a lead frame main portion so as to be integral with
it via the suspensions 31, will have a multilayered
structure of copper/nickel (or aluminum)/copper. for
instance.

Then, as shown in Fig. 8C, selectiye through-etching is
performed on the base 1b from both sides to thereby form a
lead frame shape having a plurality of film circuits in an

integral manner. For example, this etching may be performed



perfbrned on the base | b fromboth sides to thereby forma | ead frame

shape having a plurality of filmcircuits in an I ntegral manner. For
exanple, this etching may be perfornmed:

34 by using a ferric chloride type etching |iquid. Then, as shown in
Fig. 8D, an insulating layer (insulating film 8 is selectively fornmed on
the | eads- form ng-side surface of the I3se I b and solder balls 11 are
formed in openings 9 of the insulating | ayer 8. Then, as shown in

Fig. 8E that ppoukiag af féheid iidloricePRope! av@iindd 1aklike back side of the
base | b which is l|ocated inside the portion (32) to become the outer ring
is renmpbved by sel atidive elschshgwhr ofnt IEidaclemsi dan Ainkhilatiigre laya
etching stop |layer 3a made of nickel serves as an etching stopper for
preventing et dinsplaftine filoli 8 vig i sgledtivielydfogmede omnthel dadsis- At
this stage, the etching stop |layer 3a nmade of nickel remains except the
portions thatforpiag-ardeesupfackeofetbet bage il and stHsier ibrlhig 18@re

etched by usi HgRE. TinBPentags % GHdhensROula G BHETE (none of the
suspensl ons 31 a1 o el ! thadin g et Crad oBPTRSAE S AEN
o cah OUnetodile Faybiehd Bhoshel SULY s CAFUHARE SRR EHTSL
be separated j5cated inside the portion (32) to become the outer.fing is
removed by selective etching from the back side. At this
time, the etching stop layer 3a made of nickel serves as an
etching stopper for preventing etching of the circuit wiring
7 including the inner leads. At this stage, the etching
stop layer 3a made of nickel remains except the portioms
that were removed by the selective etching shown in Fig. 8C.
Then, as shown in Fig. 8F, the etching stop layer 3a
made of nickel is etched by using the inner leads 7 and the
suspensions 31 (none of the suspensions 31 are present in
Fig. 8F: see Fig. 10) as masks. As a result, respective
wiring lines 7 including the inner leads are made
independent of each other; that is, their electrically
short-circuited state ends at this time. In Fig. 8F, a main"
portion 33 of the lead frame looks as if to be separated
from the outer ring 32. This is because none of the
suspensions 31 appear in the cross-section of Fig. B8F.

Actually, the main portion 33 is integrated with the outer



fromthe outer ring 32. This i s because none of the suspensions 31
appear in the cross-section of Fig. 8F. Actually, the main portion 33 is

integrated with the outer 35 ring 32
via the suspensions 31. Figs. 9A-9D are sectional views showing, in

order of steps, a process of attaching a lead frane that has been

manuf actured by the above nethod to a senggonductor chip. First, as

shown in Fig. 9A, a sem conductor chip 12 that has been aligned and

positioned iseQRdgd {95t bRe ! erd1d0e Yya a buffer adhesive |ayer 34.
The buffer adhesrve layer 34 has not only a role of bonding the | ead frane

and the sem condugtigfs.Clyz-oi? dgeideridntl WSews EROFING, PhOLRANG4 he
surface of the sem conductor chip 12. Therefore, the buffer adhesive |ayer

34 is requiredtdepsacta pBogesssbfoattachingTherness Shame@ thati BasOhedrhe
bunps 6 at the tip portions of the respective inner |eads 7 are connected
to the corresponufacgurkbdcby otiee FEmsreb methofl et s aar samiduaidoctolri phih? by

si ngl e point bonding, for instance. Reference nuneral 36 denotes a bondi ng
tool for single poifdtrsfondshgshowrcdndiFig- -t F&.hea coembpondachovl eipyip %2 s
difficult to erfQrm gang bondi ng on a chi p-si ze- package-type | ead frane

because a seni daoreah PR g afss theneds 1Haa do goie iRad

Hovever, as the techiol ooy, alvances . 4414 R0 M, PR PO R, "
layer 34 has not only a role of bonding the lead fréme and
the semiconductor chip 12 together but also a role of
protecting the surface of the semiconductor chip 12.
Therefore, the buffer adhesive layer 34 is required to act
as a cushion.

Then, as shown in Fig. 9B, the bumps 6 at the tip
portions of the respective inner leads 7 are connected to
the corresponding electrode pads 5 of the semiconductor chip
12 by single point bonding, for instance. Reference numerél
36 denotes a bonding tool for single point bonding.
According to the current technology, it is difficult to
perform gang bonding on a chip-size-package-type lead frame
because a semiconductor chip has electrodes in its
peripheral portion. However, as the technology advances,
gang bonding may become possible in the future.

Then, as shown in Fig. 9C. a sealing agent 37 such as a
epoxXy resin or a silicone resin is injected, by potting,

into the spaces between the semiconductor chip 12/lead frame



Then, as shown in Fig. 9C, a sealing agent 37 such as a epoxy resin or a

S|I|cone resin is injected, by pottlng Into the spaces between the
senmi conductor chip 12/1ead frane 36

main portion 33 and the outer ring 32 to effect sealing and to fix the
sem conductor chip 12/l ead frame main portion 33 and the outer ring 32 to

each ot her. Then, as shown in Fig. %D, the lead franes corresponding
to the respective sem conductor chips 12 are separated from each other by

cutting away ﬁx&fn%&?& SSHY altP dlOBur idd 82 thr aFEscthakatongeahd i n
an integral rmanner, e inner leads for the plurality of sem conductor

chips 12. As éor§§ﬂ|Eheaséﬁﬁ&éﬁdﬁh&&f”cﬂkﬁ“ﬂ??Meidoﬁtamﬁedalnhpohthas Bhe
lead frane as an internediate circuit substrate, which has, on the

i nt er medi at e ghdéCthé SGudst nding, 32t be eatldesthHed.l s 11 as
ball-grid-array-like external termnals that are connected to the
respective el ectrotieenof ashe skownondect Figchi PR2, the wiiead | sframes
reinforced by the outer ring 32. Fig. 10,is a plan vi ew of ghe
sen1conductorCOQQ@SE@nﬂhnﬂhF@hthﬁer@éQPFﬁévﬁg§ﬁ§1§?n§§°EﬁFtF 4Ps 12 arf, g
enbodi nent provi des the sanme adyant es as t he I rst tggthird enbodi nent s

except the ad¥gRREGESEhFFOMEach, E%Hn%eaVﬁgr ?e&nﬂfcﬁgffgphing

the. et ohi ng sBEEEioPE &1 %?%ﬁhgéa 5reme3r ?&*&Q‘S%ﬁe@ L
manner, the inner leads for the plurality of semiconductor
chips 12. As a result, a semiconductor device is obtained
which has the lead frame as an intermediate‘ circuit
substfate, which has, on the intermediate circuit substrate,
the solder balls 11 as ball-grid-array-like external
terminals that are connected to the respective electrodes of
the semiconductor chip 12, and which is reinforced by the
outer ring 32. Fig. 10 is a plan view of the semiconductor
device in which the sealing agent 37 is omitted.

This embodiment provides the same advantages as the
first to third embodiments except the advantage that the
productivity can be increased by performing bonding en bloc
by gang bonding.

Although in the above embodiments the etching stop
layers 3 and 3a are formed by using nickel, they may be
formed by using aluminum.

Since the above-described several kinds of lead frames

contribute to miniaturization of semiconductor devices,



formed by using al um num ' Since the above-described several kinds of
l.ead frames contribute to mniaturization of sem conductor devces,

37 sem conductor devices using those ftead frames contribute to

m niaturization of electronic apparatuses when used therein. Fig. 11 is a
partially cutaway perspective view showi ng an exanple of such electronic
apparatuses (cellular telephone). In Figy 11, reference character A
denotes an el ectronic apparatus, for instance, a cellular tel ephone, and

h t d h ;
Sem conuct or IE0 TR B e Eo Ay o PRESI RUGHE DRt rararer RSN, §9e

not her board EuﬁﬂﬁihkﬁEhgioﬁnofnéf@é@%oniér&ﬂﬁara%ﬁshgewﬁéﬁ £081 ChSRPAL at us
A A first manufacturing nmethod of a I'ead frame according to the

i nvention commiigieq s his i aperefally reukhwal Perspdbivied @IS ldHdifihd DS
by plating on a base made of a netal; and formng, by plating with a

metal, a circutample of suehl aﬂieogromimrammﬁs:mst l{atllakat nbeleploams) ar e
connected to the respective netal filns. Thi s manuf act uri ng net hod
of a | ead frarm cBhgi ndilsaseefethencelhebavactert ke demletréyi ay redrdmirdrebause
of the use of plating rather than evaporation, and can shorten the tine
required for fARRANAFUSet 40Tf LRFEaBEea ?ae%%]s]éélﬁr tiglephens, dodacharatteneir

high gromh rate, Further, the investpent .in equipnent can be reduced
because the cd%ta?ﬁ°¥§ﬁlinﬁ91 er board in the electronic apparatus A. A

semiconductor device C according to the invention that is
mounted on the mother board B constitutes an internal
circuit of the electronic apparatus A.

A first manufacturing method of a lead frame according
to the invention comprises the steps of forming metal films
to constitute bumps by plating on a base made of a metal;
and forming, by plating with a metal, a circuit wiring
including inner leads so that the inner leads are connected
to the respective metal films.

This manufacturing method of a lead frame can increase
the adhesion to the underlying member because of the use of
plating rather than evaporation, and can shorten the time
required for forming metal films of a necessary thickness
because of their high growth rate. Further, the investment
in equipment can be reduced because the cost of equipment
for plating is lower than that for evaporation.

Since metal films to coﬁstitute bumps are formed by

plating on 2 highly rigid base that has not been formed with



for plating is lower than that for evaporation. Since netal filnms to
constitute bunps are fornmed by platlng on a highly rigid base that has not
been formed with 38 inner |eads yet,

t he underlying nenber (base nenber) is nore stable than in a case of
formng netal filns on the tip portions of the surfaces of inner |eads

al ready formed. Therefore, the bunps arsgeasy to formand the accuracy of
their formng positions can be i ncreased. The netal filnms may be

formed by form se 5%%% | t of
a pattern of t | nt en egggl r%ﬁ?fm\%m&% le an %%f gg?ngﬁnﬁ%?géyfa ?%&f@n
state that ti rstmﬂté opaRf 1hhe r@eswcafvsomm?nh@%%& %ﬂmaﬂéﬁe@h@ igask

jig so as to be prevented frombeing plated this case, by securing a

proper positi gealtidr abEorRble rtaeen bhe inaehrstlddddn andeb B9 NFRsYimdd O,
the netal filnms to constitute bunps can easily be forned with a

rel atively cormiextefluass,t i theal bumpsat apeséapy wedb hformeanticeatte acruradyoraed
next so as to be connected to the netal fil ns. Further, the circuit
Wi ring includithgirhgorming pesifelonmcage beoinedeasedeaf t er by perform ng
plating by using only the resist filmas a mask in_a state that the mask
jigis renoved. | FhshmetedsEilps may, bg F05Ted Ry oG orimi Hhe RaAsRen

o e a4 oAb o o5 el 4E "B
intended circuit wiring, and performing the platiné in a
state that tip porticns of the respective inner leads are
masked by a mask jig so as to be prevented from being
plated. In this case, by securing a proper positional
relationship between the resist film and the mask jig, the
metal f£ilms to constitute bumps can easily be formed with a
relatively correct positional relationship with inner leads
to be formed next so as to be connected to the metal films.

.Further, the circuit wiring including the inner leads
may be formed thereafter by performing plating by using only
the resist film as a mask in a state that the mask jig is
removed.. In this case, a desired positional relationship
between the bumps and the circuit wiring can be established
with high accuracy.

.A secorid manufacturing method of a lead frame according
to the invention comprises the steps of forming metal films
to constitute bumps by plating on a base having, on a

surface thereof, an etching stop layer; forming, by plating



to the invention conprises the steps of formng netal filnms to constitute
bunps by plating on a base having, on a surface thereof, an etching stop
| ayer; form ng, by plating ’ 39 with a
metal, a circuit wiring including inner |leads so that the inner |eads are
connected to the respective netal films; formng, so as to cover the
circuit wiring, an insulating film havi openi ngs where the circuit
wiring is exposed; formng external eleCtrodes in the respective openings

by plating; getgChinetyl etLhdited PYiking, iREDEGIne ifhdrhd eadisr 6ol that
wiring, of the base by using the etching stop |ayer as a stopper for
preventing et eAéngnhér al gads iae camnactiedetoothe hwespeauiive wietiadg fidinsthe
base; and renoving the etching stop |ayer. In this manufacturing
method of a | fedningpe somesalto fGdvar tthe optr¢uit ewboing, anb ioshdatdmda
base having an etching stop layer on its surface and a circyit wirin

t hereafter foEddn. haﬂﬁnglﬂnéﬁiﬂﬁsgﬂhﬁﬁﬁﬂ Q(F%Eﬁﬂ&tt%brl%%chﬁl&ﬁQQﬂéa

above- descrlbed first manufacturin of, a | ead or _for
nmetal filnms a$oBTRPE SXEQE&INn %ﬁﬁéi %ﬂn%ﬂl??ﬁe?efgﬁﬂérﬁ?e°P8Pﬁﬁgs 3%
'he ol face oPIAGIHG | YEFSEEFTERY nBtaPin & Cﬁéﬁgﬁ#f’% K H8C TS
?Pﬁtgwolrlbseﬁggﬁﬁtug s”ﬁg?‘gpo%: gﬂe%a% ﬂ’3(Zrtalterﬂ|iggl ayer or forrg)lr?ggﬁfaer
circurt wringg o stopper for preventing etching of a portion, on a side
of the circuit wiring, of the base; and removing the etching
stop léyer.

In this manufacturing method of a lead frame, metal
films to constitute bumps are formed on a base having an
etching stop layer on its surface and a circuit wiring is
thereafter formed. This makes it possible to apply the
technique of the above-described first manufacturing method
of a lead frame for forming metal films as bumps to
techniques in which inner leads are formed by using, as a
base, a structure in which an etching stop layer is formed
on the surface of a relatively thick metal layer made of
copper or the like that will become the frame portion of a
lead frame, that is, an outer ring, or by using a structure
in which a material layer Zfor forming a circuit wiring
including inner leads is further formed on the surface of
the etching stoé layer (refer to Japanese Unexamined Patent

publication Nos. Hei. 8-148530 and Hei. B8-47221).



including inner leads is further fornmed on the surface of the etching stop
| ayer (refer to Japanese Unexam ned Patent Publ i cati on Nos. Hei. 8-148530
and Hei. 8-47221). 40 The net al
films to constitute bunps may be forned by wusing gold. In this case, the
metal filnms can be bonded to a sem conductor chip with good bondi ng
performance. Not only single point borfl ng but al so gang bondi ng can be

enabl ed. The netal filnms to constitute bunps may be fornmed by using
pal | adium In thigheametathginhkaltof idomstdzatiee burpzdathy bé hformefebyi ve
el ectrodes of a sem conductor chip wth good bondi ng performance. Not

only single pasihg §obdi nglhuthis scasanheonditad cidmse canabketbondesi toe
pall adiumis | ess expensive than gold, this nmanufacturing method
contributes ta Isembicongiudteprdltip oirith| gaddf bemdingt lperfiaxmanes pri ¥otof a
sem conduct or device using such a lead frame. Further, the pall adium

plating i s eaoplyo singlkeepaintt hondingchvht ad6et Jang oRONSdaguseaRt bes
not necessary to_use a dangerous plating liquid unlike gold plating or
the like. enabphedt hi ckness of the palladiumfilms to constitute bunps

gg%dibﬁgsgfar?gr gaggg EnET] é"lag‘stflqg‘lr“{%y % l Q‘E tl}tlﬁlrtzlt(@lﬁ?f?t hgntm%npé%grﬁgl ng vm

electrode padyg;ng pall&&flim!'! T 1OnEE" ¥EsRS WHICTHOBRS EMnld'" LEAT P
bonded to the respective electrodes of a semiconductér chip
with good bonding performance. Not only single point
bonding but also gang bonding can be enabled. Since
palladium is less expensive than gold, this manufacturing
method contributes to lowering the price of a lead frame,
that is, the price of a semiconductor device using such a
lead frame. Further, the palladium plating is easy to
manage and the management cost is low, because it is not
necessary to use a dangerous plating liquid unlike gold
plating or the like.

The thickness of the palladium films to constitute
bumps may be set at 0.0l {m or more. In this case, the
bumps are given bonding performance and elasticity that are
sufficient for bonding with electrode pads. |

Nickel films to serve as undercoats may further be
formed on the respective pélladium films to constitute
bumps. In this case, the nickel films play a role of

preventing diffusion of ultrasonic waves in bonding the



formed on the respective palladiumfilnms to constitute bunps. In this
case, the nickel filns play a role of preventing diffusion of ultrasonic
waves in bonding the : 41 bunps to the
respective el ectrodes of a sem conductor chip, thereby preventing a

probl emthat ultrasonic vibration would otherw se be diffused and not be
concentrated on the bonding portions to4dake the bonding i nconplete. This
provi des good bonding results. According to the | ead frame of the

invention, siRggpkheo FReakebbbBEile £088ELEGES DH DS iR drIERGOEHIY NI
pal l adium the netal filnms can be bonded to the respective electrodes of a

sem conduct or thiirRby phegendifng ndlis¥bbIRe t®afRateradbhi® Vord tide wsd 1d
bondi ng but al so gang bonding can be enabled. Since palladiumis |ess

expensi ve thathgaivdset besdirfifudad tand mptmkichedncentrabed esn ttthe dveridingy
the price of a lead franme, that is, the price of a sem conductor device
usi ng such a peatitnsmso makehthe hdindinmlingompdepeat i Hols presides grotige
and the managenent cost is |low, because it is not necessary to use a
dangerous pl dondgngi gesultdi i ke gold plating or -the Iike. The

t hi ckness of the palladiymfilns to copstitute bunps may pe set at 0. 01
[err]mor nore. | ACCRESLBgsEC FRe 1%{%‘% ofi \‘Fgﬁ BBV RtPBers SRR and

el asticlty thale e Adild clent LRrRendlnoplhbl cheg! "85 889%y Mising
palladium, the metal films cah be bonded to the resﬁective
electrodes of a semiconductor chip with good bonding
performance. Not only single point bonding but also gang
bonding can be enabled. Since palladium is less expensive
than gold, this manufacturing method contributes to lowering
the price of a lead frame, that is, the price of a
semiconductor device using such a lead frame. Further, the
palladium plating is easy to manage and the management cost
is low; because it is not necessary to use a dangerous
plating liquid unlike gold plating or the like.

The thickness of.the palladium films to constitute
‘bumps may be set at 0.0l Um or more. In this case, the
bumps are given bonding performance and elasticity that are
sﬁfficient for bonding with electrode pads. This provides
better bonding results.

The respective palladium films constituting the bumps
may have nickel films serving aé undercoats. In this case, .

the nickel films play a role of preventing diffusion of



The respective palladiumfilns constituting the bunps may have ni ckel
films serving as undercoats. In this case, the nickel filnms play a role of
preventing diffusion of ' 42 ultrasonic
waves in bonding the bunps to the respective electrodes of a sem conduct or
chip, thereby preventing a problemthat ultrasonic vibration would

ot herwi se be diffused and not be concerfizrated on the bonding portions to
make the bonding inconplete. This provides good bonding results

pccording Lo W SREBEANELSL d8Y s @ind NEnkYERPEOLo EhACE ddiR g of

the | ead frane used are nade of rat her an
cost is | ow aRd a¥bdenNdbnda Is%nafddddum&l Rdip |nt1§@feﬁfsﬁr@‘veﬂlt"ihgn%

with gold, it is necessary to use a plating I|qU|d contal ning cyan wh

Is very toxi presBh élanagipys ul tdds ditbe CasbrEt bRt wtda M t fbtlﬁ_ﬂz_twa@émbét
IS necessary to use an explosive plating liquid. In contrast, in the

plating wth pHlffadiednarid not beotoneeassatygdt on Uske haiipi®p@nmidms to
plating liquids and hence a nerit is obtained that the plating is very
saf e. Thakei thaebondinghd nisompd effe -t heThbsidpf owhdeas gdodayborindi met
at 0.01 [err]mor nore. |In this case, the bunps are given bonding
performance afk®Sd&St-icity that are suff|C|ent for bonding with el ectrode

ads. Thi s provi des bet.ter din esu respecti ve punps
gay have nickgl £l cg%&yphgoa ﬂ gmicon uctor dev1ce of t gnvent?ogp

since the bumps of the lead frame used are made of palladium
rather than gold, the material cost is low and gang bonding
is still possible. In the case of plating with gold, it is
necessary to use a plating liquid containing cyan which is
very toxic and dangerous. In the case of plating with
aluminum, it 1s necessary to use an explosive plating
liquid. 1In contrast, in the plating with palladium, it is
not necessary to use such problematic plating ligquids and
hence a.merit is obtained that the plating is wvery safe.

The thickness of the bumps of the lead frame used may
be set at 0.01 pm or more. In this case, the bumps are
given bonding performance and elasticity that are sufficient
for bonding with electrode pads. This provides better
bonding results.

The respective bumps may have nickel films serving as
undercoats. In this case, the nickel films play a role of
preventing diffﬁsion of ultrasonic waves in bonding the

bumps to the respective electrodes of a semiconductor chip,



undercoats. In this case, the nickel filnms play a role of preventing

di ffusion of ultrasonic waves in bonding the bunps to the respective

el ectrodes of a sem conductor chip, * 43
t hereby preventing a problemthat ultrasonic vibration would otherw se be
di ffused and not be concentrated on the bonding portions to nmake the
bondi ng i nconpl ete. This provides good 4dnding results. According to
t he assenbling nethod of a sem conductor device of the invention, since

the lead framg &?.t;h& angsraﬁsbu ecl?at{:OYﬂtEﬁQUBi‘EtUibPQtf&thgél@f a

| ead framne, a Iead fra orméd wth nps that has good bondi ng
performance ansklesnfdlhs W@Ad FFa8dENgne afloth bdlTRfceit rageanbhi tBe dbonding
sem conduct or device. \Were the inner |leads of such a lead frame are
bonded t o t he peastpianis wo alaket thdebopditsy cdincompd@teanddhtier paevides byocod
singl e point bondi ng, bonding can be performed wi th nuch superi or
performance. hnstincyaesudssading is performed, the productivity can be

i ncreased. According to the el ectronic apparatus of the invention,
by virtue of the uRceArding sk BmnarIgbobing é@efihﬂﬁ q% a gsembconductor
above-nenti oned advantages of the |ead frame, this ctroni c apparat us

benefits frcan?ﬁ}%%ﬂ%faﬂb%n%%ﬁ%%tl°n' since the lead rame manufactured

by any of the above manufacturing methods of a lead frame, a
lead frame formed with bumps that has good Bonding
.performance and enables gang bonding c¢an be used in
assembling a semiconductor device. Where the inner leads of
such a lead frame are bonded to the respective electrode
pads of a semiconductor device by single point bonding,
bonding can be performed with much superior performance.
Where gang bonding is performed, the productivity can be
increased.

Acéording t.o the electronic apparatus of the invention,
by virtue of the use of the semiconductor device that is
given the above-mentioned advantages of the lead frame, this

electronic apparatus benefits from the same advantages.



44 WHAT IS CLAIMED | S: 1. A manufacturing method l 1 n 1
conprising the steps of: formng netal filns to camnm I Hm“l/
plating at positions on a base nade of a netal that allowtHe Bumis to * be
bonded to at | east respective electrodes of a sem conductor chip; and
formng, by plating with a netal, a circuit wring including inner |eads
so that the inner |eads are connected t#the respective netal fil ns.

2. The manufacturing nmethod according to claim1l1l, wherein the netal filns

are formed by yemrrRdcor8fmbberdase, a resist filmhaving a negative
pattern of a pattern of the 1ntended circuit wiring, and performng the

plating in a state thaly WaRup@ttiofsg Ghettl [CESREThYCLLaNE] tORESISy
masked by a mask jig so as to be prevented frombeing plated, and wherein
the circuit withengtiepsf ofged by renpving the mask jig and performng
plating by using only the resist filmas a nask. 3. An assenbling
met hod of a sem corftmtiony okeatiade , £1 lowenrd sdogs ttiltmtst dpsnpaf by plating at
manuf acturing a lead frame by the manufacturing method according to claim
1; and ey tigpnsaton We{:@smps\pdehefi aneetabatihabfallew |t bumpsete o
respective el ectrqode pads of a sem conductor chip,
be bonded to at least respective electrodes of a
semiconductor chip; and
forming, by plating with a metal, a circuit wiring
including inner leads so that the inner leads are connected
to the respective metal films.
2. The manufacturing method according to claim 1,
wherein the metal films are formed by forming, on the base,
a resist £ilm having a negative pattern of a pattern of the
intended circuit wiring, and performing the plating in a
state that tip portions of the respective inner leads are
masked by a mask jig so as to be prevented from being
plated, and wherein the circuit wiring is formed by removing
the mask jig and performing plating by using only the resist
film as a mask.
3. An assembling method of a semiconductor device,
comprising the steps of:
manufacturing a lead frame by the manufacturing method
according to claim 1; and

bonding, at trhe bumps, the inner leads of the lead

frame to respective electrode pads of a semiconductor chip



45 Dby single point bonding or gang bondi ng. 4. A manuf | .
aof a lead frame, conprising the steps of: form ng mtljmn“"m“]ﬂmmcml
constitute bunps by plating at positions on a base made of a*netalt tHats *
all ow the bunps to be bonded to at |east respective el ectrodes of a

sem conductor chip, the base having, on a surface thereof, an etching stop
metal |ayer to serve as an etching stoppéP:; formng, by plating with

a metal, a circuit wring including inner |eads so that the inner |eads

are connect ed byt Gingd e popact bordims ar fgangsbonding. formi ng, so as to cover
the circuit wiring, an insulating film having openings where the circuit
wiring is exposedi4. A nfzowfacguringtnethed af e tleedalfremenr sopprisinge
respecti ve openings by plating sel ectively etching a portion,

opposite to tHaisteépst ofwiring, of the base by using the etching stop

reCal Layer a0 LSRRt bl U T, LA Bl SRl R0, o2 0 O
I . 5. _.Th nuf ' th [ ' wh '
T R o AL GAIU T e
method accor digg tR,ghal™ to WReT Udd e MBIHLELLES 318 I IRYSPY o¥ST 1Y

pal | adi um
semiconductor chip, the base having, on a surface thereof,

an etching stop metal layer to serve as an etching stépper;

forming, by plating with a metal, a circuit wiring
including inner leads so that the inner leads are connected
to the respective metal £ilms;

forming, so as to cover the circuit wiring, an
insulating film having openings where the circuit wiring is

. exposed;

forming electrodes as external terminals in the
respective openings by plating ;

selectively etching a portion, opposite to the circuit
wiring, of the base by using the etching stop metal layer as
a stopper for preventing etching of a portion, on a side of
the ‘circuit wiring, of the base; and

removing the etching stop metal layer.

5. The manufacturing method according to claim 1,
wherein the metal film.s are formed by using gold.

6. The manufacturing method according toe c¢laim 1,

wherein the metal films are formed by using palladium.



46 7. The nanufacturihg met hod according to cl ai m6, ﬂn | uﬂ :
metal filns are fornmed at a thickness of 0.01 [err]m or nDreJ ||ﬂ“w “ﬁ“!“ﬂ"
The manufacturing method according to tlaim6, further conpri<ing the tep

of formng nickel films to serve as undercoats on the respective netal

filmns. 9. An assenbling nethod of a sem conductor device,

conprising the steps of: manuf act udéng a lead frane by the

manuf acturi ng method according to claim4; and bondi ng, at the
bunps, the inner |gads ¢het RRArhEREtUriNE MO HARSPEEEL¥R1RLERY QdlEa Padg , of a
sem conductor chip by single point bonding or gang bondi ng. 10. A

| ead frame cowhereingthe metabrfilmsulaxie forhhednabayi tigicKIMENGE 0.01 pumd
wiring filmincluding inner |eads forned on one surface of the insulating
film ebecinoveles as external termnals provided on the other surface
of the insulating filmso as to be connected to the wring filmthrough

t he openi ngs of thé-i nsBheat mepufiagfurimg methoduapsonddngoftpatlaimud.and
connected to the respective _inner |eads. 1. The lead frame
according to &MEERPIOCOMRAEEEING 5o ©Th £0Eming gk LM &9 se™iq m

or more. " g Maerdbfel GBS TR opdSE0LE ML £gM 10, vherein the

9. An assembling method of é semiconductor device,
comprising.the steps of:

manufacturing a lead frame by the manufacturing method
according to claim 4; and

bonding, at the bumps, the inher leads of the lead
frame to respective electrode pads of a semiconductor chip
by singlé'point bonding or gang bonding.

10. A lead frame comprising:

an .insulating film having openings;

a wiring film including inner leads formed on one
surface of the insulating film;

electrodes as external terminals provided on the other
surface of the insulating f£ilm so as to be connected to the
wiring £ilm through the openings of the insulating film; and

bumps made of palladium and connected to the respective
inner leads.

il. The lead frame according to claim 1C, wherein the
bumps have a thickness of 0.01 um or more.

12. The lead frame according to claim 1C. wherein the



47 "respective bunps have nickel filns as undercoats. m IIIITI'""I""""”“'
sem conduct or devi ce conpri sing: a lead frane conpris ﬂ

an insulating filmhaving openings; : a wiring film'in€ludiny

i nner. | eads fornmed on one surface of the insulating film

el ectrodes as external termnals provided on the other surface of the

insulating filmso as to be connected t4y the wiring filmthrough the

openings of the insulating film and bunps made of pal | adi um
and connect edréﬁ%éé\:eivé evRpet hifei AlKkel eHdsis aBdundercoatseni conduct or
chi p having el rodes connected to the respective inner |eads. 14.
The sem conduct or Vi 8 @atidddidugtbe dételde kdmprilsdngi:n t he bunps have a
t hi ckness of 0.01 [err]mor nore. 15. The sem conductor device
accordi ng to cl ai nalBead vimams compeisés@ecti ve bunps have nickel filns as
under coat s. 16. An electronic @Emaratus conpr,i si ng: a

seni conduct or devi ce coapringuigting film having |openipggie conpri si ng:

an insulating film having openi ngs

: film
i ncl udi ng i nner | eads f%rﬂ%ﬁl%ﬁlékxﬂu§%ﬁH94%ﬂg &Pnﬁﬁélﬁﬁg%l %ﬂﬁafPPnPne

surface of the insulating film;

electrodes as external terminals provided on the
other surface of the insulating film so as to be connected
to the wiring film through the openings of the insulating
f£ilm; and

bumps made of palladium and connected to the
respective inner leads; and

a semiconductor chip having electrodes connected to the’
respective inner leads.

14. The semiconductor device according to claim 13,
wherein the bumps have a thickness of 0.0l um or more.

15. The semiconductor device according to claim 13,
wherein the respective bumps have nickel £ilms as
undercoats.

16. An electronic apparatus comprising:

a semiconductor device comprising:

a lead frame comprising:
an insulating film having openings;
a wiring film including inner leads formed on

one surface of the insulating film;



48 - el ectrodes as external terninals provi deﬂm I‘ﬂ “mmt““‘
surface of the insulating filmso as to be connected to t

t hrough the openings of the insulatirng film and unps rade
of pall adium and connected to the respective inner |eads; and a
sem conductor chip having el ectrodes connected to the respective inner

| eads. 48

electrodes as external terminals provided on
the other surface of the insulating film so as to be
connected to the wiring £film through the openings.of the
insulating £ilm; and
bumps made of palladium and connected to the
respective imner leads; and
a semiconductor chip having electrodes connected

to the respective inner leads.



