LEAD FRAIVE "THE MANUFACTURI NG METHOD, SEM CONDUCTOR DEVI CE Ag@ _ .
THE MANUFACTURI NG METHOD BACKGROUND OF TH PM\}Q\rﬁ ON
Field of the Invention The present invention rel ates\Rld>a | ead

frame in which a netal |ayer such as a copper layer different in thickness
is formed on both sides of an etching stop layer as an internediate |ayer
and | eads are forned by the thinner netalj_layer of them a nethod of
manufacturing the lead frame, a sem conductor device using such a | ead

frame and a et PRAMPRIHEMINURATTURINGERTEOD { SEMICONBUCTOR DEVICE AND
Description of the Related Art There is technique for installing a

sem conduct or device using a | egd MARUFPAQTUORINEOMBribpan etching stop

| ayer in which a thick netal |ayer conposed of copper for exanple to be an
outside frame or aR outside ring for exanple is forned.on one side of the
etching stop |ayer conposed of alum numfor exanple and a thin netal |ayer

conposed of copper. for exanpl SAIKGROUNIEOF CHEE JdvENpesed of the netal
is/are formed on the other side, the netal |ayers are etched using the

etching stop |ayer #@iedd ofcbhegIstvempboénto pattern the thick netal |ayer
and the thin netal layer for formng |leads and afterward, the etching stop
| ayer is etched usi nghehsredawte iisientiemirelayessto a lead frame in which
a metal layer such as a copper layer different in thickness
is formed on both sides of an etching stop layer as an
intermediate layer and leads are formed by the thinner metal
layer of them, a method of manufacturihg the lead f.rame, a
semiconductor device using such a lead frame and a method of
manufacturing the semiconductor device.
Description of the Related Art
There is technique for installi%g a semiconductor device
using a lead frame provided with an etching stop layer in which
a thick metal layer composed of copper for e;cample to be an
outside frame or an outside ring for example is formed on one
side of the etching stop layer composed of aluminum for example
and a thin metal layer compbsed of copper for example or .
patterned leads composed of the metal is/are formed on the
other side, the metal layers are etched using the etching stop
layer as an etching stopper to pattern the thick metal layer

and the thin metal layer for forming leads and afterward, the

etching stop layer is etched using the above both metal layers



-2- as a nask. Figs. 10A to 10E .and Figs. 11A to 11C show.a.net hod
of manufacturing such a lead frane in the order of processes (A) to (H)
(A) Lead frame material 1 with three-layer structure shown in Fig. 10Ais
prepared. As for the lead franme 1, an alumnumfilm 3 approximtely .
3[err]lmthick for exanple is forned on the surface of a substrate 2
approxi mately 150[err]mthick for exanpté-conposed of copper or a copper

al l oy by vapor deposition or sputtering and further, an underpl ate |ayer 4
approximately Qgl 4 ghaferr] mthick for exanpl e conposed of thin copper or
nickel is formed. The lead frame material 1 is finally left as an outside
ring. (B) Nextigsa n6ai 66 {08 s FigenediAntd her@hee Engethbat 81

| ayer 4, the resist filmis exposed and devel oped for patterning. The
pattern of the ygrifslcthidify Suéha Nead F¥ame Bt thenoflct r prolekiesf (Apads
to be fornmed. Wien-the above patterning is finished, a filmconposed of
copper or nickelo (@)d others is formed by plating using the resist filmas
a mask. A reference nunber 5 denotes a lead formed by plating and Fig.

10B shows a state aft@n thed ¢shfb hhtarialreroyver ehies-1ldger | cetudnans

ot hers are forned. (C Next, as shown in Fig. 10C, a lead franme in
which plural fshofnCincuigs 20R isteospdesdby aselfeet thiel Ye@lichiraget e an

aluminum £ilm 3 approximately 3 gm thick for example is formed
on the surface of a substrate 2.approximately 150 yum thick for
example composed of copper or a copper alloy by vapor
deposition or sputtering and further, an underplate layer 4
approximately 0.1 to 2um thick for example composed of thin
copper or nickel is formed. The lead frame material 1 is
finally left as an outside ring.

(B) Next, a resist f£ilm is formed on the above underplate
layer 4, the resist f£ilm is 'éi;i)osed and developed for
patterning. The pattern of the resist film is the negative
pattern of the pattern of leads to be formed. When the above
patterning is finished, a film composed of copper or nickel
and others is formed by plating using the resist filmas a mask.

- A reference number 5 denotes a lead formed by plating and Fig.
10B shows a state after the resist film is removed aftef the
lead 5 and others are formed.

(C) Next, as shown in Fig. 10C, a lead frame in which

plural film circuits are integrated by selectively etching the



-3- lead frane material 1 fromboth sides so that the selective etching
pierces a part of the lead frame material is formed. |In the above etching,
etchant such as ferric chloride is used. (D) Next, as shown in Fig.
10D, an insulating layer (an insulating film 6 is selectively fornmed on
the surface on the I|ead forned side of the above |ead frame material 1.
Resin material provided with photosensitBvity is used for the insulating
| ayer 6 and a desired pattern is formed by applying, exposing and
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does not erode
insulating layer 6 and a desired pattern is formed by applying,

- exposing and developing the insulating layer. A reference
number 7 denotes an opening for exposing a part in which the
ball electrode 8 of each lead 5 of the insulating layer 6 is
to be formed and the insulating layer 6 is selectively etched
so that the openings 7 are provided.

(E) Next, as shown in Flg 10E,' a solder ball 8 to be
an external terminal is formed on the surface of the above lead
5 using the insulating layer 6 as a mask. The solder ball 8
is formed by nickel plate 80 to 110um thick for example and

solder or gold plate 0.1 to Sum thick for example.

(F) Next, as shown in Fig. 112, the inside from a part
9 to be an outside ring of the thick copper layer 2 located
on the rear side of the lead frame material 1 is selectively
etched from the rear side. In the above etching, etchant such
as H,S0, and H,0, is used for example. The reason is that the

above etchant erodes copper, however, it does not erode



-4- alum num and an alum num | ayer 3a can function as an etching stopper.
In this process, the alumnum|layer 3a is |left except a part renoved in

t he sel ective etching shown in Fig. 10C. (G Next, as shown in Fig.
11B, the underplate |ayer 4 under the |eads 5 and the alum num|layer 3a as
an etching stopper are etched using the above |leads 5 and the left thick
copper layer 2 as a mask. Hereby, each_head 5 is separated and is

rel eased froma state in which each lead is nutually electrically
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13. layer 2 as a mask. Hereby, each lead 5 is separated and is
released from a state in which each lead is mutually
electrically short-circuited.

(H) Next, if necessary, as shown in Fig. 11C, a bump 10

is formed at the end of each lead 5. Therefore, the bump may
~be formed on the side of the semiconductor device and no bump
may be formed.

Fig. 12 is a sectional view showing a semiconductor
device installed Lising the lead frame manufactured according
to the method shown in Figs. 10 and 11. A reference number
11 denotes a semiconductor device and each electrode of it is
connected to the end of the above each lead 5 via the bump 10.

A reference number 12 denotes sealing resin for sealing the
semiconductor device 11, 13 denotes a thin dish-shaped heat
spreader connected to each rear of the lead frame and the

semiconductor device 11 and 14 denotes a conductive adhesive

composed of silver paste for example for bonding the rear of

the semiconductor device 11 to the heat spreader 13.



.=5- As for the above lead frame with nultilayer structure in which
a thick netal |ayer conposed of copper and others is formed on one side of
an etching stop | ayer conposed of alum num as an internediate |ayer and a
thin netal |ayer or |eads conposed of a thin netal |layer is/are formed on
the other side and a nethod of manufacturing it, various propositions are
made by a conpany-to which the applicanr§*belong, however, there are the
foll owi ng problens in the technique. First, to formthe al um num

| ayer 3, vapor deposi&%%gs%;e\slggé&sri&gdi Pr&fd el & r&uﬁttiglagzgeg{’F‘g%pggjure

hi gh-priced device s deposi Tron device or _
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upon van der V4al s f0e8nd ol i éR GF applicants belong, however, there

are the following problems in the technique.

First, to form the aluninum layer 3, vapor deposition
or sputtering is required to be used, a high-priced device such
as a vapor deposition device or a sputtering device is required

. to be used for vapor deposition or sputtering and there is a
problem that such a high-priced device is the cause of the high
cost. Second, bonding strength between a metal layer formed
by vapor deposition or sputtering and a layer ﬁnder the metal
layer is weak independent of whether the metal layer is
composed of aluminum or not and there is a problem that peeling
between the aluminum layer and the copper film is readily
caused in a process in which the lead frame is manufactured
by the invasion of a chemical between the aluminum layer 3 and
the copper film 2. The reason is that in case a metal layer
is formed by vapor deposition or sputtering, :-k.>onding strength
between layers depends upon van der Waéls force and the force

is remarkably weak, compared with adhesive strength in case



-1s remarkably weak, conpared with adhesive strength in case

- 6- a netal layer is forned by plating and ot hers. Particularly,
a chemcal readily invades between the copper film2 of the outside ring 9
~and the etching stop layer 3 conposed of alum numand peeling is readily
caused. A problemthat the outside dinension of a package is changed and
resin for sealing, adhesion and others i $9%r acked i s caused by such

del am nati on. SUMMARY OF THE | NVENTI ON The
present inventi ' SOl the object is to
enabl e the forrraizajtgclléot:\alz)r?l%l r?tzgtl%hif\égﬁm%tag;?@b%g%é:?agﬁggﬁs8§§2fqrsérre provi ded
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further, to enhgp e i S ] I d
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by such delamination.

SUMMARY OF THE INVENTION

The present invention is made to solve the above problems
and the object is to enable the formation of an etching stop
layer in a lead frame provided withmultilayer structure having
the etching stop layer as an intermediate layer by plating
using a simple device without using a large-scale device,
further, to enhance adhesive strength between the etching stop
layer and each adjacent metal layer and to prevent
deterioration from being caused by the invasion of a chemical
between the etching stop layer and the adjacent metal layer
and the layers from being peeled.

The lead frame disclosed in Claim 1 is characterized in
that in the lead frame in which the etching stop layer is
provided between the thick outer lead and the thin inner lead,
the etching stop layer is formed.by nickel or a nickel alloy.

Therefore, according to the lead frame disclosed in



Therefore, according to the |ead frame disclosed in

-7- Caim1l, as the etching stop layer is formed by nickel or a nickel
alloy, it can be fornmed by plating. Therefore, as a high- priced vapor
deposition device or sputtering device for vapor deposition or sputtering
required in a case that alumnum is used for an etching stop |ayer is not
required, the cost of facilities can be-7educed and as a result, the cost
of a lead frane or a sem conductor device using it can be reduced.

As the etching lay _ ' DQIQQT;H :T t
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| ayer conposed

As the etching stop layer can be formed by plating,
bonding strength between the etching stop iayer and each
adjacent metal layer can be enhanced, compared with a case that
the etching stop layer is formed by vapor deposition or
sputtering. The reason is that as the formation of the metal
layer by plating is executed, growing a crystal grid,
remarkably stronger adhesive strength than adhesive strength
depending upon van dexr Waals force can be obtained. Therefore,
the occurrence of deterioration caused by the invasion of a
chemical between the etching stop layer and each adjacent metal
layer and peeling as a result can be prevented.

The lead frame disclosed in Claim 2 is characterized in
that in the lead frame provided with leads composed of a thin
wiring layer and the outside ring or the outside frame composed
of a thick metal layer, the leads and the outside ring or the
outsideframeareconnectedviatheetchingstqplayercomposed

of nickel or a nickel alloy as an intermediate layer.



of nickel or a nickel alloy as an internediate | ayer.

Therefore, according to the lead franme disclosed in Caim2, as the
etching stop layer is forned by nickel or a nickel alloy, it can be forned
by plating. Therefore, as a high-priced vapor deposition device or
sputtering device for vapor deposition or sputtering required in a case
that aluminum is used for an etching stoP1ayer is not required, the cost
of facilities can be reduced and as a result, the cost of a |ead frane or

a sem conductor devi C@pusbREré! £EECRGIAGHE Hhe lead £rimd f&é‘éﬁ%é@ & op
| ayer can be fornmed by plating, bonding strength between the etching stop

layer and each cadifCeNtafbiid diMBng ¥tdRF 18982NE80FoLRABRALGINEKE] Ao ase
that the etching stop layer is forned by vapor deposition or sputtering

as described abgyexeThgi b/ 6t dahe B FIrid 8Ydp1BeehiNy BRESEELRY, 148 o
I nvasion of a chem cal between the etching stop |ayer and each adj acent
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peeling as a result can be prevented. .
of facilities can be reduced and as a result, the cost of a
lead frame or a semiconductor device using it éan be reduced.

As the etching stop layer can be formed by plating,

bonding strength between the etching stop layer and each
adjacent metal layer can be enhanced, compared with a case that
the etching stop layer is formed by vapor deposition or
sputtering as described above. Therefore, deterioration and
peeling caused by the invasion of a chemical between the
etching stop layer and each adjacent metal layer can be
prevented. Particularly, the change of the outside dimension
of a package and the occurrence of a crack on the resin for
éealing, bonding and others respectively caused by the
invasion of a chemical between the metal layer of the outside
£ing and the etching stop layer which is caused in a case that
the outside ring is provided aﬁd peeling as a result can be
prevented.

The method of manufacturing the lead frame disclosed in

Claim 3 is characterized in that in the method of manufacturing



The nethod of manufacturing the lead franme disclosed in Caim3is
characterized in that in the nethod of manufacturing

-9- the lead frame at | east provided with an etching process for
selectively etching nmetal layers using the etching stop layer as a mask in
a state in which a thick netal layer is formed on one side of the etching
stop-layer as an internediate |ayer and F8ads conposed of a thin metal

| ayer are forned on the other side and a process for etching the etching
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is formed by nickel or a nickel alloy.

Therefore, according to the method of manufacturing the
lead frame disclosed in Claim 3, as the etching stop layer is
formed by nickel or a nickel alloy, it can be formed by plating.
Therefore, as a high-priced vapor deposition device or
sputtering device for vapor deposition or sputtering required
in a case that aluminum is uséa for an etcﬁing stop layér is
not required, the cost of facilities can be reduced and as a
result, the cost of a lead frame or a semiconductor device using
it can be reduced.

As the etching stop layer can be formed by plating,
bonding strength between the etching stop layer and each
adjacent metal layer can be enhanced, comparedwith a case that
the etching stop layer is formed by vapor deposition or
sputtering as described above. Therefore, deterioration and

peeling caused by the invasion of a chemical between the

etching stop layer and each adjacent metal layer can be



peel i ng caused by the invasion of a chem cal between the etching stop

| ayer and each adjacent netal |ayer can be

-10- prevented. The sem conduct or device disclosed in Claim4 is
characterized in that plural |eads are formed on the surface on the side
of the sem conductor device of the insulating |layer .so that the surface of
the |l eads and the surface of the insulatith “layer are located on the sane
pl ane, the end of a part protruded fromthe insulating |ayer of each

| ead. functi ons pagvantedm nal connected to the el ectrode of the

sem conductor device on the side of said sem conductor device, an opening
for exposi ng each | eaghessénioenducter pdevios disclesed sn Clieim to ithe

sem conductor device of the insulating |layer, an electrode on the reverse

side to the senchapduetpizd@vircahat plogallehdads dme fedmeid eacthepnifiagie
the sem conductor device is connected to the electrode via the term nal on

the side of thensge sbddwd the dewicendaatorndevistes bficche dnpsubapbrgd afera
thicker netal l|ayer than the | ead and provided with a | ayer conposed of
ni ckel or a nickel thatoyhenstihface def dfhe hbeasis faask tHeorsumflaceud redpet he
sem conductor device is provided on the side of the surface outside a part
i nwhi ch the | eadlasalatingnemrer are lothéedf onecthacamalpdgne; the end of a
sem conductor device disclosed in Claim4, as the etching stop | ayer of
the | ead franepastgpriodnuidestfatdn hjetimswati ioontayenofdkadh dead ffumatddns
as a terminal connected to the electrode of the semiconductor
device on the side of said semiconductor device, an opening
for exposing each lead is formed in a part on the reverse side
to the semiconductor device of the insulating layer, an
electrode on the reverse side to the semiconductor device of
the lead is formed at each opening, the semiconductor device
is connected to the electrode via the terminal on the side of
the semiconductor device, and the outside ring composed of a
thicker metal layer than the lead and provided with a layer
composed of nickel or a nickel alloy on the side of the surface
for surrounding the semiconductor device is provided on the
side of the surface outside a part inwhich the leads are formed.
Therefore, according to the semiconductor device
disclosed in Claim 4, as the etching stop layer of the lead
frame used for installing the semiconductor device is formed

by nickel or a nickel alloy, the semiconductor device can

receive the above advantages with which such a lead frame is



by nickel or a nickel alloy, the sem conductor device can receive the

above advantages with which such a lead frane is provi ded.

The net hod of manufacturing the lead franme disclosed in Caimb5is

characterized in that the lead frane is manufactured according to the

manuf acturi ng nmet hod disclosed in Claim3 and the sem conductor device is

connected to the lead of the lead frane vid-the el ectrode of the

sem conduct or devi ce. Therefore, according to the nethod of

manuf act uri ng tgwovikksd.conductor device disclosed in Caimb5, as the

sem conductor device is manufactured using the lead frame in which the

et ching stop | ayer i SHeomstHobyohimakalfagtuaringcklee legld Hyamehdisdionsed in

advant ages with which such a lead frame is provided can be nade the best

use of in the mEtaiowSafs chanatterizéddn tihat dhecberll framedbymeeufactured

BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1A and 1E are secti onal

vi ews show ng addarsiing tbddigmanubactuningmetdioddhstbosediingClalinadahdane

according to the present invention in the order of processes; Fi gs.

2A and 2B are peres peutiicondichor ndgvisteisngonhecteddue thebbddaderi the Lkad

order of processes; Fig. 3 is a sectional view showi ng the main part

of a sem conduixtame dea dheuslegtaodeadts theesenigonduatonrdevice.

Therefore, according to the method of manufacturing the

semiconductor device disclosed in Claim 5, as the |
semiconductor device is manufactured using the lead frame in
which the etching stop layer is formed by nickel or a nickel
alloy, the above advantages with which such a lead frame is
provided can be made the best use of in the method of

manufacturing the semiconductor device.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1E aré sectional views showing a first
embodiment of a method of manufacturing a lead frame according
to the present invention in the order of processes;

Figs. 2A and 2B are perspective drawings showing the
above embodiment in the order of processes;

Fig. 3 is a sectional view showing the main part of a
semiconductor ‘device using a lead frame in a transformed
example of the above method of manufacturing the lead frame;

Figs. 4A to 4E are sectional views showing processes (A)



exanpl e of the above nethod of manufacturing the |ead frane; Fi gs.
4A to 4E are sectional views show ng processes (A

-12- to (E) of processes (A to (H) in order in a second enbodi nent of

t he met hod of manufacturing the | ead frame according to the present _
I nventi on; Figs. 5A to 5C are sectional views show ng processes (F)
to (H of the processes (A) to (H) in orddr-n the second enbodi nent of

t he met hod of manufacturing the lead frame according to the present

i nventi on; to Gipofoprecassest(nab (HeuWnsbpdendiraassetonddntbalimant ce
installed using the lead frame in the second enbodi nent; Figs. 7TAto
7H ar e secti onabfvilssvmethod o manuliectturéniyochedetdof rame avetohrdingf to the
manuf acturing the lead frane according to the present invention in the
.order of procespeesent invelmtien; 8A to 8D show t he assenbly of the | ead
frame in the third enbodi nent and a sem conductor device in the order of
processes; Fi gFigsi SaatplStnasd@siaigdriad siews chdudng prdevesses (F)
installed using the lead frame in the third enbodinent in a state in which
seal ant is renpted{H) of thé&immsocddFes olA0Ear@)sdst icodalr \inewhes lsecond
processes (A to (E) of processes (A) to (H) in a conventional type nethod
of manuf act ur i ngmbod tment rafiethia metderd of manufficgairingAthe le8dafeame
sectional views showi ng processes

according to the present invention;

Fig. 6 is a sectional view showing a semiconductor device

installed using the lead fr;'ime in the second embodiment;

| Figs. 7A to 7H are sectional views showing a third
embodiment of the method of manufacturing the lead frame
according to the present invention in the order of processes;

Figs. 8A to 8D show the assembly of the lead frame in
the third embodiment and a semiconductor device in the order
of processes;

Fig. 9 is a plan showing the semiconductor device
installed using the lead frame in the third embodiment in a
state in which sealant is removed;

Figs. 10A to 10E are sectional views showing processes
(A) to (E) of processes (A) to (H) in a conventional type method
of manufacturing a lead frame in order;

Figs. 11A to 11C are sectional views showing processes

(F) to (H) of the processes (A) to (H) in the above conventional

type in order;



(F) to (H of the processes (A) to (H) in the above conventional type in

or der; -13- Fig. 12 is a
sectional view showi ng a sem conductor device installed using the |ead
frame in the conventional type exanple; Fig. 13 shows an exanpl e of
a nobile tel ephone out of electronic equipnent; and Fig. 14 shows a’
chip on lead in which a sem conductor de¥Bee shown in Fig. 8 is reversed.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Afirst lead frame

according to the presgid iywerd Ié)@edﬁ&iaﬂr RAICRT IFHRAriYy w%ﬁ% A{a&f
a

stop | ayer provided between ‘an outer |ead and an inner |ead conpose

thin wiring | aygeyids ihta8delMudi i ehelledd Frakel 11@Idrﬂ-ycaﬁeleﬁtf§ﬁ g%}p@d

frame is characterized in that an etching stop | ayer between a
conposed of a thifndal |ayer and an outside frame or an outside ring

conposed of thick rmetal is fornmed by nickel or a nickel alloy. - The
thick metal |ayer Corrsigtlitsl BbhotidCafubfimpeado g mélbﬂ@%éléiﬁmdﬂé‘%t&r dghe
outside frame is conposed of copper or a copper alloy for exanple and

fornmed so that étgbgfgﬂd%lgqﬁﬂpméhgyehnwp 50 to 200[err]n1th|ck for exanpl e.
The inner lead or a netal Tayer constituting |leads is conposed of copper

or a Fig. 14 shows a chip on lead in which a semiconductor

device shown in Fig. 8 is reversed.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A first lead frame according to the present invention
is characterized in that an etching stop layer provided between
an outer lead and an inner lead composed of a thin wiring layer
is formed by nickel or a nickel alloy and a second lead frame
is characterized in that an etching stop layer between a lead
composed of a thinmetal layer and an outside frame or anoutside
ring composed of thick metal is formed by nickel or a nickel
alloy.

The thick metal layer constituting the outer lead and
the outside ring or the outside frame is composed of copper
or a copper alloy for example and formed so that the thick metal
layer is 50 to 200um thick for example. The inner lead or
a metal layer constituting leads is composed of copper or a
copper alloy for example. Themetal layer may be also directly

formed on the etching stop layer composed of nickel or a nickel



copper alloy for exanple. The netal |ayer may be also directly forned on
the etching stop | ayer conposed of nickel or a nicke

-14- al l oy, however, to enhance adhesi on between the netal |ayer and
the etching stop layer, thin copper 0.1 to 2.0[err]mthick for exanple is
pl ated on the etching stop | ayer and the netal | ayer may be also formed
on the copper underpl ate | ayer. Thd4et ching stop | ayer may be al so
formed by nickel, may be also forned by the other material such as a

ni ckel alloy iatlagi igowéosphdioenhncer adhesibe betweéni the udtadl adyat

the thickness is set to approximately 0.1 to 5[err]m A et hod of

manuf act uri ng tandl ehd étcmimpatwplilaydrg thia poppert 0. NVES2 00 4ind thick
characterized in that in the method of manufacturing the |ead franme at
| east provi ded it examplet dsi phapedces thiecetchingtstoy Jagechand tid aletal
| ayers usinng the etching stop |ayer as an etching stopper in a state in
which a thick bayet thaydve isldmrioeonath andls dopplert nderpliate ibgpr.l ayer
as an internediate layer and a thin netal layer is forned on the other
side and a process fdrheetichigot$eop leyerymay dye alagdfomsichhytiiccket Alay
| ayers on both sides as a nask, the etching stop layer is fornmed by nickel
or a nickel alllg.also thgmest byi thepebhessmiberial esudlvals sendloke] tidoy
netal |ayers using the etching stop |ayer as an etching stopper, etchant
the etching spieeluding ghsisphorgusi EkEbratkaypbe awd cit iis sudwabile thhe
etching speed to the netal layers fornmed on both sides of

the thickness is set to approximately 0.1 to Sum.

A method of manufacturing the lead frame acécording_to
the present invention is characterized in that in the method
of manufacturing the lead frame at least provided with an
etching process for selectively etching metal layers using the
etching stop layer as an etching stopper in a state in which
a thick metal layer is formed on one side of the etching stop
layer as an intermediate layer and a thin metal layer is formed
on the other side and a process for etching the etching stop
layer using the metal layers onboth sides as amask, the etching
stop layer is formed by nickel or a nickel alloy. In the
etching process for selectively etching the metal layers using
the etching stop layer as an etching stopper, etchant the
etching speed to nickel or a nickel alloy of whi;h is slow and
the etching speed to the metal layers formed on both sides of

which is remarkably fast is naturally used. Any etchant may

be also used if it is provided with such a property, however,



which is remarkably fast is naturally used. Any etchant may be al so used
If it is provided with such a property, however,

-15- if the nmetal layer is conposed of copper or a copper alloy, f or
exanpl e, the m xed solution of aqueous ammoni a the chem cal formula of
which is NH err]OH NH err] and the concentration of which is 15%or nore
for exanple and cupric chloride the chem ca formula of which is Cul[err]
and the density of which is 20% or nore for exanple is suitable. _ In
the etching protfsthd aretzdl davierelig eomhpagdt 0f ceppdr oy s aeoperealdsiyng
the netal |ayers as an etching stopper, etchant the etching speed to the
metal | ayers offeohexhmpies|the nixed shdusioni ofjagpecus iammand acthé ichgmé cag

| ayer conmposed of nickel or a nickel alloy as an internediate | ayer of
which is remarfatiyld asfi whdchatiar§H[GH Mhdandntheteincentnatilon afswhicked
if it is provided with such a property, however, if the netal |ayers are
conposed of copiperls oxr voppefonl exymphe card scupriclichlanjded tingi chgmical
conposed of sulfuric acid of approximtely 25% and hydrogen peroxi de of
approxi mat el y 6Bormuwka efampliichi sssgiChpead the densibtyrof vriah tilse20% or
drawi ngs, enbodi nents of the present invention will be described in detail
bel ow. mape fox exarple dssevditabdle-vi ews showing a first

enbodi nent of a nethod of manufacturing a lead franme according to the
present invention in ¥hdhe @chdngpprsecssss fandsplgstively etching the

etching stop layer using themetal layers as an etching stopper,
etchant the etching speed to the metal layers of which is slow
and the etching speed to the etching stop layer composed of
nickel or a nickel ailoy as an intermediate layer of which is
remarkably fast is naturally used. Any etchant may be also
used if it is provided with such a property, however, if the
metal layers are composed of copper or a cop.x;ehr aliéy, process
acidic liquid mainly composed of sulfuric acid of
approximately 25% and hydrogen peroxide of approximately 6%
for example is suitable.

Referring to the drawings, en\bodiments of the present
invention will be described in detail below.

Figs. 1A to 1E are sectional views showing a first
embodiment of a method of manufacturing a lead frame according
to the present invention in the order of processes and Figs.

2A and 2B are perspective drawings showing the embodiment in

the order of processes.



2A and 2B are perspective draw ngs show ng the enbodinent in the order of
processes. - 16- (A) As shown in
Fig. 1A, a netal plate in which three layers are lamnated is prepared as
|l ead frame material 21. The lead frane material 21 is provided with ,
three-layer structure in which an etching stop |layer 22 with the thickness
of 2 to 30[err]mis held between a thicklfetal |ayer 23 conposed of a 42%
all oy or a copper base alloy with the thickness of approximtely 100 to
250[ err] mfor exanpl e(Xndsashoiwn ietBiglalks a Metednpdsde dh whiphr thoee
with the thickness of approximately 10 to 50 [err]m The thick netal |ayer
23 to be outer lagmds iasxe prmindéddt bs sprepared dmdicssdl famengpalieriaill 21t he
thin metal layer 24 to be inner leads is fornmed thin so that a mnute
pattern can be The dechd frame malterdadhRigist ppovaged w2thsthboepolavenf
nickel or a nickel alloy. As nickel or a nickel alloy is netal which is
not etched by etttivaturfeointwitiaheanletchiors se8palaya 22fwithktheptkickhess

m xed sol uti on of agueous amoni a the chem cal formula of which is

NH[ err] OH NH[ eraf] 2atid 3te nc dscleald ddtweearf awbhibkimetiEiRolayermBBechdmaposed
exanpl e and cupric chloride the chemcal fornmula of which is CuC[err] and
t he density of ofhiecB28saldoyoer mreordper dasegplad lovt widthbbhe thigkness of
selected for the material of the etching stop |ayer 22, and the etching
stop | ayer 22 pipproximadellyol00 moelbapimfornexaripld andea dithimmetal2Bayexd 24
from bei ng etched

24 composed of copper foil with the thickness of approximately
10 to SOum. The thick metal layer 23 to be outer leads is
provided to secure mechanical strength, while the thin metal
layer 24 to be inner leads is formed thin so that a minute
pattern can be formed.

The etching stop layer 22 is composed of nickel or a
nickel alloy. As nickel or a nickel alloy is metal which is
not etched by etchant for themetal layers 23 and 24, for example
the mixed solution of agqueous ammonia the chemical formula of
which is NH,0H NH, and the concentration of which is 15% or
more for example and cupric chloride the chemical formula of
which is CuCl, and the density of which is 20% or more for example,
the above metal is selected for the material of the etching
stop layer 22, and the etching stop layer 22 plays a part of
preventing one of the metal layers 23 and 24 from being etched
by etching for the other later.

(B) Next, as shown in Fig. 1B, photo resist films 25a



by etching for the other |ater. (B) Next, as shown in Fig. 1B, photo
resist filnms 25a -17- and 25b are

respectively selectively formed on each surface of the netal |ayers 23 and
24. The photo resist film25a formed on the surface of the thick netal

| ayer 23 is provided wwth a pattern constituting a part except the inner

|l ead of the lead frane and the photo resli7Zst film 25b forned on the surface
of the thin nmetal layer 24 is provided with a pattern constituting a part
to be particul asihd 2% dres nelspastiveliynseleteinebndfdimed \oreieddly suir face
gui de hole 26. The wdth of an opening of the photo resist filnR5

i snormal | yset tof theimetZd] 2ayens 23 ald2i4dni nThe photweresist 4 1ni 254 foblrmad
opening in a part to be thick such as the vicinity of the.guide hole 26 is
required to be ¢etthe swndfasiedefathenthickheetpibridayer &3 sisdpretddedwith
(C Next, the surface of the thick nmetal |layer 23 of the |ead frame
material 1 is edphttern condtartubdapsd pardteercapt tixoinhenrledd afudordecad
anmoni a the chemical forrmula of which is NHerr]OH NHerr] and the
concentration oframe c@nd $héSphoto mesi dtorfilexabpl fommed coprile cirditicdcofhe
chem cal formula of which is CuC[err] and the density of which is 20% or
nmore for exanplthe thiimmetadslapexn?4di is provided witth agpatt témyeond8itating
sel.ectively etched and an outer lead 27 which is the body of the |ead
frame is fornaElpart to bd Partidsulathy tithick suchl as &her idnerslead kel theng
t he

vicinity of a guide hole 26. The width of an opening of the
photo résist £ilm25 isnormally set to 10 to 20 gmat theminimum,
however, the width of an opening in a part to be thick such
as the vicinity of the guide hole 26 is required to be set in
consideration of the quantity of side etching.

(C) Next, the surface of the thick metal layer 23 of the
lead frame material 1 is etched using for example the mixed
solution of aqueous ammonia the chemical formula.of which is
NH,OH NH, and the concentration of which is 15% or more for
example and cupric chloride the chemical formula of which is
CuCl, and the density of which is 20% or more for example. Then,
as shown in Fig. 1C, the metal layer 23 is selectively etched
and an outer lead 27 which is-the body of the lead frame is
formed.

(D) Next, the thin metal layer 24 is etched using the
above etchant or sulfate to which fluoride salt and a surface

active agent are added. Then, as shown in Fig. 1D, the metal



above etchant or sulfate to which fluoride salt and a surface active agent

are added. Then, as shown in Fig. 1D, the netal | ayer 24 is
selectively etched and a thick part 29 in which the inner lead 28 and the
guide hole 6 are forned is formed. |If the netal |ayer 24 is copper foi

18[err]mthick, inner |eads 28 can be actually forned at the pitch of
approxi mately 40 [err]m which neans rendfkable fining and a request for

i ncreasing the nunber of pins can be net. Afterward, the photo
resist filnms 25hagper 25hisirseleymivedy @tohetbevdnt. thigk pdrt S29 in which
perspective drawi ng showing the state after the photo resist filnms 25a and

25b are renpvedthe inner lgad Bexandt tite efuide hollelf hageforred Sid FHRM LY
etchant which is acid solution mainly conposed of sulfuric acid of °

approxi mat el y 2586 tasl mat-anogape peIOisdeopbedPps OX i T8 ol ¥h 68, f it MRaRis
a

"Theet chi ngspeedof t heet chanti ssl owt ocopper and is fast to-nickel or

ni ckel alloy. Asgstowbé nadiwhlIbE forafd®rat e tgiidhd ot agﬁgb&ahﬁ@eayoao

| ayer 22 is left only in the part left after etching of t netal |ayer 23
and the netal payehiced mddiss ebnarRgbié aiidiakrandd exeapkt! fek ih&r*é&%i%%ove
t

part is renoved and a lead frane is conpleted. Fig. 2B shows a state after
the | ead frane tlse comdbext exf pins can benemtssary,” tin, gold, solder
conposed of |ead of 10% and tin of 90% and ot hers may be al so pl ated
overall or partly Afterward, the photo resist films 25a and 25b are removed
by a solvent. Fig. 2A is a perspective drawing showing the
state after the photo resist films 25a and 25b are removed.
(E) Next, the etching stop layer 22 is removed by etchant
which is acid solution mainly composed of sulfuric acid of
approximately 25% and hydrogen peroxide of approximately 6%
for example. The etching speed of the etchant is slow to copper
and is fast to nickel or a nickel alloy. As shown in Fig. 1E,
after the etching, the etching stop layer 22 is left only in
the part left after etching of the metal layer 23 and the metal
layer 24, the etching stop layer 22 except that in the above
part is removed and a lead frame is completed. Fig. 2B shows
a state after the lead frame is conmpleted.
If necessary, tin, gold, solder composed of lead of 10%
and tin of 90% and others may be also plated overall or partly
on the surface of the lead frame.

In the above example, the peeling of the photo resist

films 25a and 25b and the removal of the etching stop layer



on the surface of the lead frane. In the above exanple, the peeling
of the photo resist filnms 25a and 25b and the renpval of the etching stop

| ayer -19- 22 respectively after
selective etching is finished are separ at el ydone, however, theymaybe al so
si mul t aneousl| ydone. If an ultrasonic wave is applied when the resists are’
renoved, the resists can be readily rer®red. - According to this

met hod of manuf acturing a Il ead frane, the metal |ayer 23 of the | ead
frame nmaterial 2} ¢eBpbetivelpldartép $8Béctive! Syding 1 Cin QDN

secure sufficient mechani cal strength as the base netal (outer | ead) of

the lead framgepadatbey@ind, ﬁ@&@iexz‘ltﬁégnﬁ?/ﬁ@&mg si%dlft%hédﬁ%lw

is thin enough to form mnute i nner |eads 28 by etching. The reason

is that as the ecdn ﬁgt%hganhé)hﬁve?lslép% Bi 64 WIRLVERS ridag 5Pt ate ARV 23
and 24, the netal layers 23 and "24 can be independently etched.

Therefore, a Ieeﬁeffgggs@ﬁoaaﬂngvtééuﬁwfr@u&fgd mechani cal strength in
whi ch inner | eads are m nute can be obtained. |ndependent etching nmeans

not etching in separ ah€copddegteethbs mdtio® bEhhan icthis e hal e @S ane3
without having an effect upon the netal |ayer 24 or reverse etching. The

etching of the tRéaletelytay’dsd 2311t bRecladd Tgank hiterBi P21l a¥firbe Tbrariy be
al so simul taneously execut ed. Further, as the etching stop | ayer 22
is formed by nis&ethat the layer is thick enough to secure sufficiel_‘l_t
mechanical strength as the base metal (outer lead) of the lead
frame and the metal layer 24 ca1:1 be formed so that the layer
is thin enough to form minute inner leads 28 by etching.

The reason is that as the etching stop 1ayer 22 is held
between the metal layers 23 and 24, the metal 1ayers 23 and
24 can be independently etched.

Therefore, a lead frame provided with sufficient
mechanical strength in which inner leads are minute can be
obtained. Independent etching means not etching in separate
processes but the etching of the metal layer 23 without having
an effect upon the metal layer 24 or reverse etching. The
etching of the metal layer 23 ar'ld the etching of the metal layer
24 can be also simultaneously executed

Further, as the etching stop layer 22 is formed by nickel
or a nickel alloy according to this embodiment, the etching

stop layer 22 can be formed by plating. Therefore, as a high-

priced vapor deposition device or sputtering device for vapor



or a nickel alloy according to this enbodi nent, the etching stop |ayer 22
can be formed by plating. Therefore, as a high- priced vapor deposition
device or sputtering device for vapor

-20- deposition or sputtering required in a case that alum numis used
for the etching stop layer 22 is not required, the cost of facilities can
be reduced and as a result, the cost of “@” |l ead frame or a seni conductor
device using it can be reduced. As the etching stop.layer 22 can be

formed by pl at idupositiomoresputtet i gtdguiirachd nebctasg thap allayenud? iko
each adjacent netal |ayer 27 and 28 can be enhanced, conpared with a case
t hat the etchi ngel dporl sheretchimy rmxbpa;lamomdbgmt imegu iateds p ttice coBg.
The reason is that as the formation of a netal |ayer by plating is

execut ed, growofy facilyittials kcaht beeredsted ngmd silee stesmid,r ¢hgt kkoshao £ a
adhesive strength by van der Waals force is remarkably obtained.
Therefore, detlayad fatinenorrdspritonductosaleicd msingyitican te aedheeatical
bet ween the etching stop |ayer 22 and each adjacent netal |ayer 27 and 28
can be prevented. As thEi gtchind@tom 1syere 38 doan dre dorined byl pdlatiihgad
frame in which a bunp 30 conposed of an etching stop |ayer 22 is forned
at the end of d&he adibesivads28ehgthao§i hheaepeahingfstop havénd22 sboweadch
Figs. 1. The lead frame can be fornmed by masking a part in which the bunp
30 of the etchiadjasent heyal Rvdrs2fcande & camelde inhancqthocompagiest withm

again after netal |ayers
a case that the etching stop layer is formed by vapor deposition
or sputtering. The reason is that as the formation of a metal
layer by plating is executed, growing a crystal lattice,
stronger adhesive strength than.adhesive strength by van der
Waals force is remarkably obtained. Therefore,
deterioration and peeling caused by the invasion of a chemical
between the etching stop layer 22 and each adjacent metal layer
27 and 28 can be prevented.

Fig. 3 shows a semiconductor device using a lead frame
in which a bump 30 composed of an etching stop layer 22 is formed
at the end of an inner lead 28 by varying a part of the method
shown in Figs. 1. The lead frame can be formed by masking a
part in which the bump 30 of the etching stop layer 22 is to
be formed with a photo resist film again after metal layers
23 and 24 of lead frame material 21 are selectively etched and

photo resist films 25a and 25b are removed according to the

method of manufacturing the lead frame shown in Figs. 1 and



23 and 24 of lead frame material 21 are selectively etched and photo
resist films 25a and 25b are renobved according to the nethod of

manuf acturing the |l ead frame shown in Figs. 1 and

-21- Dby etching the etching stop |ayer 22 afterward. Needless to say, the
above nethod is not different fromthe g&ﬁodinent shown in Figs. 1 as to
the use of etchant. A reference nunber "41 in Fig. 3 denotes a

sem conduct or devi cer 4la denotes an electrode pad and 42 denotes resin.

Figs. 4A to 4Emnétodng thd éEchindI e thyeral2 vasrervatd\i Necdlseeord
enbodi nent of the nethod of manufacturing the |ead frane according to the

present inventigdy, ntHehavdemethodpiscassediferent(from the embbéAiméaad
frame material 31 with three-layer structure shown in Fig. 4A is prepared.
The | ead franme grwil ial FEds] 9 abaoetiebysé @firenghanai. c ke lrdfidrdnd@d hamberan
etching stop layer approximately 3[err]mthick for exanple by plating on
the surface ofglaisupiy.aBedéRodPraxsamiicinturt dro dRGlcer it Aenbtesr an
exanpl e conposed of copper or a copper alloy and further by formng an

under pl at e | ayiledtra@dey padrend ¥20dénboed[ eesjm t hick for exanple
conposed of thin copper or nickel. The lead frane material 31 is an
outside ring in a fi mdlgspr daess. 4Fhend Unides-pISH ¢d SPearddsestionakdviews
enhance t he adhesi venéss of |eads described |ater and is not necessarily
i nevitabl e. - showifB) a s&dondeembsditernt o tlse netimed ofi rane faltveing the

under pl ate
lead frame according to the present invention in the order of
proéesses (a) to (H). -

(A) Lead frame material 31 with three-layer structure -
shown in Fig. 42 is prepared. The lead frame material 31 is
formed by forming a nickel £ilm 33 to be an etching stop layef
approximately 3 gm thick for example by plating on the surface
of a substrate 32 approximately 50 to 200 gm thick for example
composed of copper or a copper alloy and further by forming
an underplate layer 34 approximately 0.1 to 2um thick for
example composed of thin copper or nickel. The lead frame
material 31 is an outside ring in a final process. The
underplate layer 34 is formed to enhance the adhesiveness of
leads described 1ate1.: and is not necessarily inevitable.

(B) Next, a resist film is formed on the above underplate
layer 34 and is patterned by exposure and developing. The
pattern of the resist film is negative to the pattern of leads

to be formed. When above patterning is finished, a film



| ayer 34 and is patterned by exposure and devel oping. The pattern of the
resist filmis negative to the pattern of |leads to be fornmed. Wen above
patterning is finished, a film -22-
conposed of copper is plated using the resist filmas a mask. A reference
nunber 35 denotes a |lead formed by plating and Fig. 4B shows a state after
the resist filmis renoved after the |ead235 and others are formed. A

| am nate of netal filnms to be a |ead may be also used for |ead frane

material and a temgbsé@pibeoppee {opTeddd/ueingi tige thesigt &hlh 48% mask.
(C Next, as shown in Fig. 4C, a lead franme in which plural filmcircuits

are integrated QyeFelresiceviinbet 8Bidend s hebshd Forned Ty plhelinglard mﬁb.ot h
e

sides so that the selective etching pierces a predetermned part of t

| ead frame natespathdws o @tare aF@eet ehengesiof BXBITI® rdmifrdt sEEes0luei on
of aqueous ammonia the chem cal fornmula of which is NHerr]OHd NHerr] and

the concentratieqd @s whidcbthersErerfomielf On Raaiphee st il Eileld eoi de
the chem cal formula of which is Cud 2 and the density of which is 20% or

more for exanplise iss 1ea@dnépbealisontised for ledd fhame, masesbalnd aFlgadsD,
an insulating layer (an insulating filnm 36 is selectively formed on the
surface of botiayiseals fformed byadtehinke thhomethadiimaoe material 31.
A desired pattern is formed by applying the insulating |ayer 36 using
resin material provi den) Mext, peatluseninFiyg.t4C, adgaabEngnaic wieleh ppupglit .
Ref erence nunbers 37 denote an -
film circuits are integrated by selectively etching the lead
frame material 31 from both sides so that the selective etching
pierces a predetermined part of the lead frame material is
formed. Inetching, for example, the mixed solution of aqueous
ammonia the chemical formula of which is NH,0H NH, and the
concentration of which is 15% or more for example and cupric
chloride the chemical formula of which is CuCl2 and the density
of which is 20% or more for example is used for etchant.
(D) Next, as shown in Fig. 4D, an insulating layer (an
insulating film) 36 is selectively formed on the surface of
both sides to form a lead of the above lead frame material 31.
A desired pattern is formed by applying the insulating layer
36 using resin material provided with photosensitivity,
exposing and developing it. Reference numbers 37 denote an
opening of the insulating layer 36 for exposing a part inwhich

a ball electrode 38 of each lead 35 is to be formed and the

insulating layer 36 is selectively etched to provide the



opening of the insulating |layer 36 for exposing a part in which a-bal

el ectrode 38 of each lead 35 is to be forned and the insulating |ayer 36
is selectively etched to provide the :

-23- openings 37. (E) Next, as shown in Fig. 4E, solder balls 38
to be external ternminals are forned on the surface of the above each |ead
35 using the above insulating |ayer 36 agza mask. The solder balls 38 are
formed by nickel plate 80 to 110[err]mthick for exanple and sol der or
gold plate 0.1 §Qumifyd I3n.t hick for exanple or palladium .- ('F)

Next, as shown in Fig. 5A a part inside a part 39 to be an outside ring

of the thick copper |@yene3?, agsakedudn id Fagr.ear, sikdadelr bhelkead toape
material 31 is renoved by selectlvely et chi ng fromthe rear side. In the

above etching, edthaEXedriohilsrOEoBE0HIS tARBEF fadd @ FCEREI N vd ahbH! a
of which is NHerr]OH NH err]- and the concentration of which is 15% or

nor e for exanpl ez 3 5C Wifin g ehkoabevet NAsaheniAgl 14pemie £ a MK | ¢he
CuCl [err] "and the densityof which is 20%or nore for exanple is used for

etchant. The T easQkd Baliligiazg hﬁr@%ﬁe@t B?%@ick@l AR L BBPES 1 TPPRY 8hi ck!
does not erode nickel and nickel or a nickel alloy 33 can function as an

et ching stopperfoy Rxanple BhACESIdeR 6kCholl %wtékel 1atboy tﬂﬁé]@fﬂor
except the part renoved in the selective etching shown in Fig.
(G Next, as showmple bropadBadibm.underpl ate | ayer 34
(F) Next, as shown in Fig. 5A, a part inside a parﬁ 39
to be an outside ring of the thick copper layer 32 located on
the rear side of the lead frame material 31 is removed by
selectively etching from the rear side. In the above etching,
the mixed solution of agueous ammonia the chemical formula of
which is NH,0H NH, and the concentration of which is 15% or
more for example and cupric chloride the chemical formula of
which is CuCl, and the density of which is 20% or more for example
is used for etchant. The reason is that. the above etchant
erodes cépper, however, it does not erode nickel and nickel
or a nickel alloy 33 can function as an etching stopper. 1In
this process, nickel or a nickel alloy 33 is left except the
part removed in the selective etching shown in Fig. 4C.
{G) Next, as shown in Fig. SB, the underplate layer 34
under the leads 35 and the etching stop layer 33 which is an

etching stopper are etched using the leads 35 and the left thick

copper layer 32 as amask. In theabove etching, mixed solution



under the |leads 35 and the etching stop |ayer 33 which is an etching
stopper are etched using the leads 35 and the left thick copper |ayer 32
as a mask. In the above etching, mxed solution

-24- mainly conposed of sulfuric acid and hydrogen peroxide-for exanple
I's used. Hereby, each lead 35 is separated and is released froma state in
which each lead is nmutually electricald34a-short-circuited. (H) Next,
i f necessary, as shown in Fig. 5C, a bunp 40 is fornmed at the end of each

| ead 35. Ther efn@iglya comppsedy ofbsul iurtd acifhandi hpdnbgen sparaxidk cfar
device 41 and no bunp nmay be forned. Fig. 6 is a sectional view
showi ng a sem copgipdieoisdarede Hesdly) esheln ldwml |3d o rseparvnad acidiried
according to the nmethod shown in Figs. 4 and 5. A reference nunber 41
denotes a senirardisedorrdavhcestatehinl ehichdeach IMsidhis snwtuwalklyed to
the end of the above each |lead 35 via the bunp 40. A reference nunber 42
denot es resin fallectedlcaldyt Bhosencipaditedr device 41, 43 denotes a thin
di sh-shaped heat spreader connected to -each rear of the lead frame and the
sem conduct or devi ce (#) Nart, 44f deusssary c asdshowneimdtias b€, canpospdd ®f
silver paste for exanple for bonding the rear of the sem conductor device
41 to the heat igpfeaned 48.the end ofceecti hgad 3 5sucTherneafored af bump may

manuf acturing the lead franme, as the etching stop layer 33 is forned by
ni ckel or a be formed on the side of a semiconductor device 41 and no bump

may be formed.

Fig .. 6 is a sectional view showing a semiconductor device
installed in the lead frame manufactured according to the
method shown in Figs. .4 and 5. A reference number 41 denotes
a semiconductor device each electrode of. which is connected
to thé end of the above each lead 35 via the bump 40. A reference
number 42 denotes resin for sealing the semiconductor device
41, 43 denotes a thin dish—shapéd heat spreader connected to
each rear of the lead frame and the semiconductor device 41
and 44 denotes a conductive adhesive composed of silver paste
for example for bonding the rear of the semiconductor device
41 to the heat spreader 43.

According to such a method of manufacturing the lead
-flrame, as the etching stop layer 33 is formed by nickel or a
nickel alloy, it can be formed by plating. Therefore, a -
high-priced vapor deposition device or a sputtering device

required in a case that aluminum is used for the etching stop



nickel alloy, it can be fornmed by plating. Therefore, a high-priced vapor
deposition device or a sputtering device required in a case that al um num
is used for the etching stop -25-  layer
is not required. The cost of facilities can be reduced and as a result,
the cost of a lead frane or a sem conductor device using it can be
reduced. As the etching stop | ay2$-33 can be formed by plating,
adhesi ve strength between the etching stop |ayer 33 and each adjacent

netal |ayer 32 r3iscaet remiredcedThe ety of frchlivieawan hex reduced
etching stop layer 33 is fornmed by vapor deposition or sputtering.
Therefore, det @ndopst boresntt, pde icegtc afsadlesd tirane vas posesicendhetoral
between the etchi-ng stop |ayer 3 and each adjacent netal |ayer can be
prevent ed. Par Gemilcgr nginghdtchangbeoredneedut si de di mension of a package
and the occurrence of a crack on the resin 42 for sealing, bonding and
others respectively &sutbe eichinrg stemdeyerod3cands formest fgcplabinget al
| ayer of the outside ring 39 and the etching stop |ayer 33 which is caused
in a case thatdhgsiye: stuengthdagovgen ﬁmggéalaaostmlli%ra&aanéseﬁ@h
can be prevented. lgs. 7A to 7H_ are sectional views showing a third

Fi .
enbodi nent of ﬁﬁéa@epﬁomebagmaéeﬂmgﬂ gan| e erhanaed. aceBparag whth he

present invention in the order of_ processes, (A) _First, as shown in
Fig. 7A, |ead # §asemkhati fhesetching stop layer 33 is formed by vapor

deposition or sputtering. Therefore,'deterioration and
peeiing caused by the invasion of a chemical between the
etching stop layer 3 and each adjacent metal layer can be
prevented. Particularly, the change of the outside dimension
of a package and the occurrence of a crack on the resin 42 for
sealing, bonding and others respectively caused by the
invasion of a chemical between the metal layer of the outside
ring 39 and the etching stop layer 33 which is caused in a case
that the outside ring 39 is provided and peeling as a result
can be prevented.

Figs. 7A to 7H are sectional views showing. a third
embodiment of the method of manufacturing the lead frame
according to the present invention in the order of processes.

(A) First, as shown in Fig. 7A, lead frame material 51
composed of a metal laminated plate with three-layer structure

is prepared. The lead frame material 51 is formed by

laminating a copper layer 150uxm thick for example to be an



conposed of a‘netal lamnated plate with three-layer structure is
prepared. The lead frame material 51 is fornmed by |amnating a copper

| ayer 150[err]mthick for exanple to be an

-26- outside ring for surrounding a sem conductor device and reinforcing
it by adhesion to it, a nickel layer 63 with the thickness of 3[err]mfor
exanpl e which functions as an etching st2epper and is forned by plating and
an underplate | ayer 64 conposed of copper or nickel 2[err]mthick for
exanpl e. The omteigeatringafer Sirrmindisaglss sqricvinded toxt kewilce bader
structure such as a nickel layer 2[err]mthick for exanple on a chrom um

| ayer 0. 2[ err] nréeimféxréimg eiainyl adhesion to (iB), Herticked laypen 63 wHth thBe,

| eads 53 and suspending parts 60 (The suspending parts 60 are not shown in
Figs. 7. See Fthicknesaref fp neflopnekimep bbowvlei ahndburpitbiiond asearb4tching
Concretely, the |eads and the suspending parts 60 are fornmed by applying
resi st accor di ngtoppeheambdgat ifvemed: byrplating aad tan nrstsogylditey liayexhibéh
the | eads 53 and the suspending parts 60 are to be fornmed and plating
copper or ni cketomposdxdtof idoprer3@remiloketlhi2gkmf thiek afipt eexmnpbe { h@heesi st
as a mask and wusing the |ayer 64 as underpl ate. The suspendi ng
parts 60 are prendexplate tyavearfd mayebe gdsohpriowidedswith muidpihdyene
outside ring 58 for reinforcement for surrounding the sem conductor device
41 and t heref orstructture mywlsed af nicpgkrlayemileknl thibeck efomnmsxamngle bhea

neant i ne,
chromium layer 0.2uxm thick for example.

(B) Next, as shown in Fig. 7i3, leads 53 and suspending
parts 60 kThe suspending parts 60 are not shown in Figs. 7.
See Fig. 9.) are formed on the above underplate layer 64.
Concretely, the leads and the suspending parts 60 are formed
by applying resist according to the negative pattern of a
pattern according to which the leads 53 and the suspending
parts EO are to be formed and plating copper or nickel so that
it is 30um thick. for example using the resist as a mask and
using the layer 64 as underplate.

The suspending parts 60 are provided in the same layer
as the leads 53 to suspend the ocutside ring 58 for reinforcement
for surrounding the semiconductor device 41 and therefore, are
composed of copper or nickel for example. In the meantime,
the ring 58 is integrated outside the main part of the lead
frame via the suspending p'arts 60 though thé ring is not formed

yet in this process and is provided with structure in which



the ring 58 is integrated outside the main part of the lead frame via the
suspendi ng parts 60 though the ring is not formed vyet in this process and

is provided with structure in which -27-
copper, alum num nickel and others are | am nated. (C Next, as
shown in Fig. 7C, a lead frame in whichh_plural filmcircuits are

I ntegrated by selectively etching the~féfal laminate 51 fromboth sides so

that selective etching pierces a predeterm ned part of the nmetal |am nate
is formed. |In tdoppeahowduaiicbimpgnitkeleaadpbthershane lamindted.ferric
chl oride conposed of the m xed solution of aqueous ammoni a the chem cal
formul a of which is Nd)ale}tOHasldhemn] imidgt. HEC caiead feaneinewhidh phural
15% or -nore for exanple and cupric chloride the chem cal fornula of which
is Cud 2 and tHdlteosrtyits ard thtegrateddry seileetivelpxetnghimg thesmdtal
(D) Next, as shown in Fig. 7D, an insulating layer (an insulating filnm- 52"
is selectivel yYamimadteohl tfromsbothceides siohthatdeelective etcbidy pierées med
of the above laminate 51. Resin material provided with photosensitivity is
used for the ienpuedetagmingépaiz afidtlze dwstialedapanatenis Sdmetkd @n the
applying exposing and developing it. Reference nunbers 61 and 62 denote
an openi ng of wehevenstchingyg fiayexatplecetehaotiimrladiang fenr iohéihobidé
el ectrode 56 of each lead 53 is to be forned and the insulating | ayer 52
i s sel ectivel y comphegdsef thetmixed soputioyg off aguepns\ammenia the chemical
formula of which is NH,0H NH; and the concentration of which
is 15% or more for example and cupric chloride the chemical
formula of which is CuCl2 and the density of which is 20% or

more for example is used.

(D) Next, as shown in Fig. 7D, an insulating layer (an
insulating film) 52 is selectively formed on the surface on
the side on which leads are formed of the above laminate 51.
Resin material provided with photosensitivity is used for the

_ insulatinglayer 52 and a desiredpattern is formed.hy.applying,.
exposing and developing it. Reference numbers 61 and 62 éénote
an opening of the insulating layer 52 for exposing a ﬁé'rt in
which ball electrode 56 of each lead 53 is to pe formed and
the iﬁsulating layer Sé is selectively etched so that the
opening 61 is provided.

(E) Next, as shown in Fig. 7E, solder balls 56 to be
external terminals are formed on the surface of each lead 53

using the insulating layer 52 as a mask. The solder balls 56



(E) Next, as shown in Fig. 7E, solder balls 56 to be external termnals
are fornmed on the surface of each lead 53 wusing the insulating |ayer 52 as
a mask. The sol der balls 56 : -28- are
formed by nickel plate 80 to 110[err]mthick for exanple and sol der or ,
gold plate 0.1 to 5[err]mthick for exanple or palladium (F) Next,
as shown in Fig. 7F, a part inside a pard8-58 to be an outside ring of the
thick copper layer 62 located on the rear side of the lanmnate 51 is

renoved by sel ?Q%fﬁﬁe‘i%ﬁﬁk?fédfe %?gtt'éesbeﬁs ﬁioﬂgm thid %o&b%&%mﬁhg‘éﬂ&

etchant i ncl udi erric ch nposed of t m xed solution o
aqueous ammoni G d | h eRil t he
cancent  ati onor CErCY SOTERLRESY: R PAh IR £ Brhubre U fr iaditny

chemcal fornula of vip)cReks, G&! dibvn aDEighe7gensigare Aot B par208gor

nore for exanple is used. The reason is that the above etchant erodes
copper, howevero bt &9&utiilde 2idgeoni helthdrk aoppekelayay @2 §3ca2BdA on

function as an etching stopper. _ In this process, -the nickel |ayer
63 is left exceple Bar Bagke bEmMernedlamnihBeessletsi ¥emetedi HE SEDE:ivelyJ.
7C. (G Next, as shown in Fig. 7G the underplate |ayer 64 under

the | eads 53 argchhfgefebnnghet epakagefet3 Mhithe idbdre tichHingy wtedReit and
conposed of nickel or a nickel alloy are etched using the |eads 53 and the

E uspe gdi ng par isctldihgefesuipeshicgifardéaniidbal @ feheshonadi SoFugson lof See
o9 agueous ammonia the chemical formula of which is NH,OH NH; and
the concentration.of which is 15% or more for example and cupr-ic
chloride the chemical formula of which is CuCl, and the density
of which is 20% or more for example is used. The reason is
that the above etchant erodes copper, however, it does not
erode nickel and a nickel layer 63 can function as an etching
stopper.

In this process, the nickel layer 63 is left except the
part remo(red in the selective etching shown in Fig. 7C.

(G) Next, as shown in Fig. 7G, the underplate layer 64
under the leads 53 and the etching stop layer 63 which is an
etching stopper and composed of nickel or a nickel alib"y are
etched using the leads 53 and the suspending parts 60 (The
suspending parts 60 are not shown in Figs. 7. See Fig. 9.)
as amask. Intheabove etching, themixed solution of sulfuric

acid and the solution of hydrogen peroxide for example is used.

Hereby, each lead 53 and each suspending part 60 are separated



as a mask. In the above etching, the m xed solution of sulfuric acid and
the solution of hydrogen peroxide for exanple is used. Hereby, each |ead
53 and each suspending part 60 are separated

-29- and are released froma state in which they are nutually

electrically short-circuited. A reference nunber 65 denotes the main part
of the lead frane 51 and the main par‘[2 seens as if it were separated
fromthe outside ring 58 in Fig. 7G  however, it is because the suspending

parts 60 are noindh@r® réXeddwl Fadn enatatieiniwhhich theyaaseamitakilyy t he
main part is integrated with the outside ring 58 via the suspending parts

60. (H) eNextxiddl Neetdsaryiraaitedin Anrdlicentsd nambass® @eniotes
formed at the end 53a of each |ead 53. Therefore, a bunp nay be fornmed on

the side of a sehéeeidiphet dEVilee 1ohdifidane Shumy the haihopard.65 seems | n
this enbodiment, the lead 53 is formed by growing a plate filmusing a
resist film selgstifvdltyweeenedparated ufick [Hind eutsideasinagn®s kin IKiwev G,
the lead may be also formed by formng a |ayer 64 conposed of copper or

ni ckel so that héwever ! Hitc K sabdcpase erine nnspendd reepaetsve0 edxdimgd shown

According to this enbodinent, the |l ead frame 51 can be manufactured by

utilizing a | eath ftlmrecegiovhaldt viewpinRiond 76 andhactually) tleadaiar part

formed on one side of a netal |lamnate provided with three-layer structure

and i nner | eadsisietkboratdd with the outside ring 58 via the suspending parts
60.

(H) Next, if necessary, as shown in Fig. 7H, a bump 66
is formed at the end 53a of each lead 53. Therefore, a bump
may be formed on the side of a semiconductor device 54 and no
bump may be formed.

In this embodiment, the lead 53 is formed by growing a
plate film using a resist film selectively formed on a
underplate film as a mask, however, the lead may be also formed
by forming a layer 64 composed of copper Sr nickel so_that it
is thick and patterning it by selective etching.

According to this embodiment, the lead framé 51 can be
manufactured by utilizing a lead frame mariﬁféétu;ing method
in which outer leads are formed on one side of a metal laminate
provided with three-layer structure and inner leads are formed
on the other side as the method is and as the base of the metal

laminate 61 is composed of metal and rigidity is strong, minute

leads 53 can be formed precisely and with high positioning



on the other side as the nethod is and as the base of the netal [|am nate
61 is conposed of netal and rigidity is strong, mnute |eads 53 can be
formed precisely and with high positioning

-30- precision. As the etching stop layer 63 is fornmed by nickel or
a nickelalloy, theetchingstopl ayer630a3€ef ormedbypl ati ng. Therefore, a
hi gh-pri ced vapor deposition device or~sSputtering device for vapor
depositioh or sputtering required in a case that alumnumis used for the
etching stop | gyeecisiomt required. Therefore, the cost of facilities can
be reduced and as a result, the cost of a |lead frane or a sem conduct or
device using it can A= thedetething stop Rasyehe62tidifoyrmad iyt ayierkedawrba
formed by plating, the adhesive strength of the etching stop |layer 63 to
the nmetal | ayaridlmit altley ithg)etxhiomnsbep dalyamrceican drepborautedbitp a tcase.
that the etching stop layer is fornmed by vapor deposition or sputtering.
Theref ore, det efherefidme ahdghepiriingdwapdiedepasation defvigechiespusikelbdéngeen
the etching stop |ayer and the adjacent netal |ayer can be prevented.

Fi gs. 8A to 8D ddwied lferavapobldemdsitticon exdspubtering xéguired dgsescabewn
in Figs. 7 of which are finished and the sem conductor device 41 in the
order of proceddet aluminum gused Eor the etwhving atepdayes is het required.
sem conductor device 41 aligned in the lead frane 51 is positioned and
bonded vi a Therefore, the cost of facilities can be reduced and as a result,

the cost of a lead frame or a semiconductor device using it
can be reduced.

As the etching stop layer can be formed by plating, the
adhesive strength of the etching stop .1ayer 63 to the metal
layer (outside ring) 58 can be enhanced, compared with a case
that the etching stop layer is formed by vapor deposition or
sputtering. Therefore, deterioration and peeling by the
invasion of a chemical between the etching stop layer and the
adjacent metal layer can be prevented.

Figs. 8A to 8D show the assembly of the lead frame 51
the processes shown in Figs. 7 of which are finished and the
semiconductor device 41 in the order of processes.

(A) First, as shown in Fig. 8A, the semiconductor device
41 aligned in the lead frame 51 is positioned and bonded via
a buffer adhesive layer 57. As a buffer adhesive 7 bonds the
lead frame 51 and the semiconductor device 54 and further,

protects the surface of the semiconductor device 41, a property



a buffer adhesive layer 57. As a buffer adhesive 7 bonds the lead frame 51
and the sem conductor device 54 and further, protects the surface of the

sem conduct or device 41, a property - 31-
of cushioning is required. : (B) Next, as shown in Fig. 8B, the bunp
66 at the end 3a of each lead 53 is connected to the el ectrode pad 55 of

the sem conductor device 41 by single Tﬁﬁ?ﬂ bondi ng for exanpl e. I.n

this case, as the end of a part protruded fromthe insulating |ayer 52 of

the |l ead 53 funst i@Ehidhihd sMreguieed.t he side of the sem conductor
device, the termnal is not required to be cut for bonding. In this point,

the lead frane accor@@)nmexd,t BsSshowBeith Fiyends orchid Yung) et themehle
conventional type. Therefore, tine required for bonding can be reduced.

(O Next, as sipuvafi Sabhd.eadC53SElcdRinc2t eIl tife QUSELrodRSHAABB! oF Lheon
resin is injected between the sem conductor device 41 and the lead frane

51 and bet ween ddadiBondhdtos Qeiricdoll byngihJleypeixt ibithdisrplferaafahpxes
bet ween the sem conductor device 54 and the |ead frame 51 and between t hem

and the outside ringrb&his case, (& tixtendoflowaritnprotrudBd #&pamt tRyery
sem conductor device of the lead frame 51 is nutually separated from
anot her part hynsullaggdhat Laget SRisff thepleadls3s Eancohonstay slevrménadlonand
cutting a unnecessary part of the |lead frame 51. Hereby,
the side of the semiconductor device, the terminal is not
required to be cut for bonding. In this point, the lead frame
according to thié present invention also differs from the
conventional type. Therefore, time required for bonding can
be reduced.

(C) Next, as shown in Fig. 8C, sealant 59 such as epoxy
resin and silicon resin is injected between the semiconductor
device 41 and the lead frame 51 and between them and the outside
ring 58 by potting, seals and.fixes between the semiconductor
device 54 and the lead frame 51 and between them and the outside
ring 58.

(D) Next, as shown in Fig. 8D, a part every semiconductor
dev.ice of the lead frame 51 is mutually séparated from another
part by integrating leads for plural semiéonductor'devices 41
and cutting a unnecessary part of the lead frame 51. Hereby,

a semiconductor device provided with the lead frame 51 as an

intermediate circuit base, provided with external terminals

56 in a ball grid array respectively connected to each



a sem conductor device provided with the lead frane 51 as an internediate
circuit base, provided with external termnals 56 in a ball grid array
respectively connected to each . -32-

el ectrode of the sem conductor device on the internediate circuit base and
reinforced by the outside ring 58 can be obtained. Fig. 9 is a plan

showi ng the sem conductor device foi32d as a result in a state in which

t he sealant 59 is renoved. According to this method of manufacturing
the | ead frameelettridie eifcithegsemdpondyetoti3dieviter ordthy ht&ehediate
nickel alloy, it can be formed by plating. Therefore, a high-priced vapor
deposi tion devidigcwits paisteandgreénfoeckd byaphe odepddet ringob8S@ahtieei Ng
required in a case that alumnumis wused for the etching stop |ayer is not
requi red. Ther ¢bhtadned.heFigst9 dis haplant skowimn the seticeddantoasdavice
result, the cost of a lead frame or a sem conductor device using it can be
reduced. fosmedhes atidsult $hapstayerirceinidle therswalldnte pP dls ngmoted. .
adhesive strength of the etching stop layer 63 to the netal |ayer (outside
ring) 58 can be enhaacedrddngpar elli simelithadoaf mantfattthing thiel Tepd feamkayer
Is formed by vapor deposition or sputtering. Therefore, deterioration and
peel i ng causedalsy thehetchingistroppflayexhé€di dal foahed dy nickeflcbirng sickel

| ayer and the adjacent netal |ayer can be prevented. In the

enbodi nent showadloy, A gsamibanftbinethdyt pedating. Therefore, a high-priced

vapor deposition device or sputtering device for wvapor
deposition or sputtering required in a case that aluminum is
used for the etching stop layer is not required. Therefore,
the cost of facilities can be reduced and as a result, the cost
of a lead frame or a semiconductor device using it can be
reduced.

As the etching stop layer can be formed by plating, the
adhesive strength of the etching stop layer 63 to the metal
layer (outside ring) 58 can be enhanced, compared with a case
that the etching stop layer is formed by vapor deposition or
sputtering. Therefore, deterioration and peeling caused by
the invasion of a chemical between the etching stop layer and
the adjacent metal layer can be prevented.

In the embodiment shown in Figs. 4 and S and the
embodiment shown in Figs. 7, the etching stop layer composed
of nickel or a nickel alloy is formed on the surface of the

metal layer as the base material of the lead frame and the



enbodi nent shown in Figs. 7, the etching stop |ayer conposed of nickel or
a nickel alloy is fornmed on the surface of the netal |ayer as the base

material of the lead frane and the - 33-
under pl ate | ayer conposed of thin copper is forned on the etching stop
| ayer to nore enhance the adhesion of the netal |ayer conposed of copper

to be leads to the etching stop | ayer C‘@r?p‘osed of nickel or a nickel
al l oy, however, if required adhesion is obtained without form ng the

under pl at e | ayalindéiel a tad dveeyem demposed lofy athins coppetredgs ferined on the
inevitable. If such an underplate layer is not fornmed, it is not required
to be renpved atehineatomilaybnr tedudye seihecicey ehy adlds hon tdfe tiet aktal
| ayer and an advantage that a |l ead is never chipped due to the renoval is
pr oduced. laysr idompalsedeo £ axippeento drellebds tethecetehihe stop-layer
manuf actured at a |l ow price as described above and the reliability is
enhanced by el esdnipassdd yof£ aniketli vy anniekedt eddeyonhblwever | ciift réqaildednd
the external el ectrode of the above sem conductor device as shown in Fig.
14, it can be adisshifon igabtained withont oeqingnent unjerplatéddyer,t hhe
above sem conductor device is used for a nobile tel ephone requiring
m ni at uri zat i oralzowk uherplatd lgyeat 1y notmeddagaasi lyoineeitabhe at Ui sathon.
Fig. 13 shows an exanple A of such electronic equipnent such as a nobile
t el ephone, the aenmEmhlete ldyercés Whctormiedg i ishaopr egniixriedvent ben
IS mounted on a circuit
: removed when leads are formed by selectively etching the metal
layer and an advantage that a lead is never chipped due to the
removal is produced.

" As the above each semiconductor device can be
manufactured at a low price as described above and the
reliability is enhanced by electrically connecting an
electrode on the circuit board and the external electrode of
the above semiconductor device as shown in Fig. 14, it can be
used for various electronic equipment, particularly, the above
semiconductor device is used for a mobile telephone requiring
miniaturization and others and greatly contributes to the
miniaturization. Flg 13 shows an example A of such electronic
equipment such as a mobile telephone, the semiconductor device
C according to the present invention is mounted on a circuit
board B inside the electronic equipment shown as the example

and functions at least as a part of the internal circuit of

the electronic equipment.



board B inside the el ectronic equi pnment shown as the exanple and functions
at least as a part of the internal circuit of the electronic equipnent.

- 34- According to the lead frame disclosed in Claim1, as the
etching stop layer is forned by nickel or a nickel alloy, it can be forned
by plating. Therefore, a high-priced vapor deposition device or sputtering
device for vapor deposition or sputtering4required in a case that alum num
is used for the etching stop layer is not required. Therefore, the cost of

facilities can be redieesk@ii 85 hé A8l frafe GERildded@ihaGin 12MEs Thad
sem conductor device using it can be reduced. As the etching stop

| ayer can be fogp@shidy stop :1@. ert 08 FoAREH NG, plickeat Brod Afteet g, Step

| ayer to the adjacent netal [ayer can be enhanced, conpared with a case

that the etchigh BOPEdAN Hhs JIHUIREG DYTHAPEECHBPOS | hiGh-19F i SEA¥AHOAT-
Therefore, deterioration and peeling caused by the invasion of a chem cal

bet ween the et cidpuliih l@ialceadd spatadiasgndevids aort APorCd_pbeition
prevent ed. According to the lead frame disclosed in Claim2, as the

etching stop | aerputtbeiBirdyuiitadkan 8lcabdtbkel aRihum ik uséd s taened
by plating. Therefore, a high-priced vapor deposition device or sputtering:

devi ce for vapastdlenepidtiop) lagerspet hoti PeqiEaed ! edhdreForase thlkaoglkupinum

is used for the etching stop layer is not required. Therefore, the cost of
facilities can be reduced and as a result, the cost of a lead
frame or a semiconductor device using it can be reduced.

As the etching stop layer can be formed by plating, the
bonding strength of the etching stop layer to the adjacent
metal layer can be enhanced, compared with a case that the
etching stop layer is formed by vapor deposition or sputtering.
Therefore, deterioration and peeling caused by the invasion
of a chemical between the etching stop layer and the adjacent
metal layer can be prevented.

According to the lead frame disclosed in Claim 2, as the
etching stop layer is formed by nickel or a nickel alloy, it
can be formed by plating. Therefore, a high-priced vapor
deposition device or sputtering device for vapor deposition
or sputtering required in a case that aluminum is used for the
etching stop layer is not required. Therefore, the cost of
facilities can be reduced and as a result, the cost of a lead

frame or a semiconductor device using it can be reduced.

As the etching stop layer can be formed by plating, the



facilities can be reduced and as a result, the cost of a lead frane or a
sem conduct or device using it can be reduced. As the etching stop

| ayer can be formed by plating, the

-35- bonding strength of the etching stop |ayer to the adjacent netal

| ayer can be enhanced, conpared with a case that the etching stop |ayer is
formed by vapor deposition or sputterihg.‘3ﬁherefore; deterioration and
peel i ng caused by the invasion of a chem cal between the etching stop

| ayer and the dejratiorg stmemngth @fetheartichipgesénredayrar tocther agjacant
change of the outside dinension of a package and the occurrence of a crack
on the resin foretadallaygr lnemnd beg eahanceder sompapedt withya caaseethay the

i nvasion of a chem cal between the netal |ayer of the outside ring and the
etchi ng stop | sstehixg shop dayersisti formed ysvapeh siepoisd tdongxiepukhgring.
provi ded and peeling as a result can be prevented. ‘According to the
met hod of manufZaunefione.t deterioration andspeebiny icauged fy3thesinkasion
etching stop layer is formed by nickel or an-nickel alioy, it can be
fornmed by pl atiafga clrtmiedbhetween ghe piching stop dayesiandrhecgdiacent
sputtering device for vapor deposition or sputtering required in a case

t hat al um num imetgdeliayer qanebe ragvieptedop Payeicnlanby. thgueharge of the
Therefore, the cost, of facilities can be reduced and as a result, -the cost
of a |ead framousisigiesdimenrioetof alPpickadespng the Qegumencsai@fed. crack

on the resin for sealing, bonding and others respectively
caused by the invasion of a chemical between the metal layer
of the outside ring and thé;gtching stop layer which is caused
in a case that the outside ring is provided and peeling as a
result can be prevented.

According to the method of manufacturing the lead frame
disclosed in Claim 3, as the etching stop layer is formed by
nickel or an nickel alloy, it can be formed by plating.
Therefore, a high-priced vapor deposition device or sputtering
device for vapor deposition or sputtering reguired in a case
thataluminumisusedfortheetchingstoplayerispotrequired;
Therefore, the cost of facilities canbe reduced and as a result,
the cost of a lead frame or a semiconductor device using it
can be reduced.

As the etching stop layer can be formed by plating, the
bonding strength of thé etching stop layer to the adjacent

metal layer can be enhanced, compared with a case that the



As the etching stop |layer can be fornmed by plating, the bonding strength
of the etching stop layer to the adjacent netal |ayer can be enhanced,

conpared with a case that the - 36-
etching stop layer is formed by vapor deposition or sputtering. Therefore,
deterioration and peeling caused by the ipyasion of a chem cal between the

etching stop layer and the adjacent netaf“Tayer can be prevented.
According to the sem conductor device disclosed in Claim 4, as the etching
stop layer of tetwHicwdstopiayerdds formedimtvapomndepbeiséoncondputberiirgice
is formed by nickel or a nickel alloy, the sem conductor device can

recei ve the ab&herefirant dgteribrativncang peekine aauseginby thar buvasiion
According to the nethod of manufacturing the sem conductor device

di scl osed i n Cofi & Ghembcahbetsiepncond eftchingestop layemmaridther adjaseny
the lead frame in which the etching stop layer is forned by nickel or a

ni ckel all oy, metalmdnlyed cbnnbauprevented.the seni conductor device can

recei ve the above advantages with which such a lead frane is provided.
-37- According to the semiconductor device disclosed in Claim

4, as the etching stop layer of the lead frame used for
installing the semiconductor device is formed by nickel or a
nickel alloy, the semiconductor device can receive the above
advantages with which such a lead frame is provided.
According to the method of manufacturing the
semiconductor device disclosed in Claim 5, as the
semiconductor device is manufactured using the lead frame in
which the etching stop layer is formed by nickel or a nickel
alloy, the method of manufacturing the semiconductor device
can receive the above advantages with which such a lead frame

is provided.



VWHAT IS CLAI MED | S: 1. A nethod of manufacturing a | ead frane,

conpri si ng: a process for formng an etching stop |layer on a first
nmetal |ayer by nickel or a nickel alloy; a process for formng
plural |eads by a second netal |ayer on said etching stop |ayer; a
process for formng an insulating |ayer,_ggoviding plural openings on said
pl ural | eads; a process for selectively etching said first netal

| ayer using said etching_stop._| r.as a stopper; and a process for
etching said etching pqsa§gﬁlgé§h& Said plural |eads and an unetched

oot o o i st 3 ARG rurin o fond ST Shorssine:

etching stop layer is forned b | ati nickel or a nickel alloy. _.

A hod of anut e PEPERGSI P B TEhe o ebrBing s 08 dayeh o antiteh.

said insulatin I%égr enbe%&_sai eglural | ea the surface on
e

the side on whi JEMeELo Y uBLS @rc8 anﬂgscgig‘aybf said lead frame is

a plane conposed of.said insul.ati | ayer _and_said_plural | eads.
A net hod of nanufact@rpﬁgcﬁsﬁegﬂrfEgﬁglégcgiﬁfﬂ #8a859by a second metal

- 38 layer on said etching stop layer;

a process for forming an insulating layer, providing
plural openings on said plural leads;

a process for selectively etching said first metal layer
using said etching stop layer as a stopper; and

a process for etching said etching stop layer using said
plural leads and an unetched part of said first metal layer
as a mask.

2. A method of manufacturing a lead frame according to
Claim 1, wherein:

said etching stop layer is formed by plating nickel or
a nickel alloy.

3. A method of manufacturing a lead frame according to
Claim 1, wherein:

said insulating layer embeds said plural leads; and

the surface on the side on which a semiconductor device
is located of said lead frame is a plane composed of said
insulating layer and said plural leads.

4. A method of manufacturing a lead frame according to

AN R



Caim1, wherein: a process for formng an external electrode at

said plural openings is further included. 5. A nethod of

manuf acturing a lead frane according to Claim1, wherein: sai d
plural |eads are forned by plating. 6. A nethod of manufacturing a

| ead frame according to Claim1l, wherein: an underplate netal |ayer
is formed on said etching stop |ayer. -38- 7. A sem conduct or devi ce,
wher ei n: lural |eads are fornmed on the surface on the side on

whi ch a seni corfétrimrl dewhekeins: | ocated of an insulating |ayer so that the
surface of said each lead and the surface of said insulating |ayer are
| ocated on the same [ &@kecess for diamming gehigxdermgd edepbeetecpf srp6sing

said plural leads are formed on the surface reverse to said surface of
said insul ati ngluzgkropenings if fgther|ingladedode is forned at said each
openi ng; the el ectrode of said sem conductor device is electrically

connected to said pl Jral Argiiod of manufackuringe dead Evape aararding to
t hicker netal |ayer than_ said lead is provided in the periphery of- a part
in which said ®lakyli Sheredds forned via a suspending part; and

said plural leads are formed by plating.

6. A method of manufacturing a lead frame according to
Claim 1, wherein:

an underplaté metal layer is formed on said etching stop
layer.

7. A semiconductor device, wherein:

plural leads are formed on the surface on the side on
which a semiconductor device is located of an insulating layer
so that the surface of said each lead and the surface of said
insulating layer are located on the same plane;

plural openings for respectively exposing said plural
leads are formed on the surface reverse to said surface of said
insulating layer;

an external electrode is formed at said each opening;

the electrode of said semiconductor device is
electrically connected to said plural leads;

an outside ring composed of a thicker metal layer than
said lead is provided in the periphery of a part in which said

plural leads are formed via a suspending part; and

N



- 39- said outside ring is provided with a netal lam nation in which
a netal |ayer conposed of nickel or a nickel alloy is forned on the side
of said suspending part. . 8. A sem conductor device according to
Claim?7, wherein: ~said netal |ayer conposed of nickel or a nickel
alloy is forned on the other layer of said netal |amnation by plating.

9. A nethod of manufacturing a sem conduc3®+ device,” conprising: a
process for formng an etching stop layer on a first netal |ayer by nickel

or a nickel alloy; said oBtSIAE%d Us PHOHIMPIIER al REEE1 etk ion

etching stop layer by a second netal [ayer; a process orm ng
an insulating %Lﬂyﬁhicﬁré?\&h&iaﬂﬂ 18yt o 8% Afckahldop! arﬁickéfdéil%y

a process for formng an external” el ectrode at said openings;

process for sekgCbifby ShCHhEUsid bf | £#iq Bidhel MRS pdtti Ng said etching

stop |ayer as a stopper; a process for etching said etching stop
llayer using said plgralp|Ragcaihctor AR RRbradhgS 2odclikhigt 77et al
| ayer... as a mask; and a process for electrically connecting said

plural |eads herein:

said metal layer composed of nickel or a nickel alloy
is formed on the.other layer of said metal lamination by
plating.

" 9. A method of manufacturing a semiconductor device,

compfising:

a process for forming an etching stop layer on a first
metal layer by nickel or a nickel alloy;

a process for forming plural leads on said etching stop
layer by a second métal layer;

a process for forming an insulating layer, providing
plural openings on said plural leads;

a process for forming an external electrode at said
openings;

a process for selectively etching said first metal layer
using said etching stop layer as a stopper;

a process for etching said etching stop layer using said
plural leads and an unetched part of said first metal layer
as a mask; and

a process for electrically connecting said plural leads

) 0



-40- and each el ectrode -on a sem conductor device. 10. A nethod of
attaching a sem conductor device to a circuit board, wherein: a
sem conduct or device is manufactured by: a process for forming an
etching stop layer on a first metal |ayer by nickel or a nickel alloy;

a process for formng plural | eads on said etching stop |ayer by a second
netal | ayer; a process for form nggpan insulating |ayer, providing
pl ural openings on said plural |eads; a process for formng an

external el ect padeedthSaldctP88I 68 a semicoRdBEOSESGev e sel ectively
etching said first nmetal |ayer wusing said etching stop |ayer as a stopper;

a process for etchingosaigl itHid8£s400atAYRY &Ml cordhctdUtRvileads and
an unetched part of said first metal layer as a mask; and a process

for electrical kyreaneepbhpd, Sehérdinyal | eads and each el ectrode on said
seni conduct or devi ce, wher el n: further, a process for electrically

connecting said extgrgahigbeahtOse dEgicd ﬁé&ﬁéﬁ@g&@&é‘@.l@Cl rcuit board
i's included. 11. Alead franme, wherein: . plural |eads are
formed on the surfacg proédss Fidie fofming an etching stop layer on a first
metal layer by nickel or a nickel alloy;
a process for forming plural leads on said etching stop
layer by a second metal layer;
a process for forming an insulatiﬁg layer, providing

plural openings on said plural leads;

a process for forming an external electrode at said

. -~
opening;

a process for selectively etching said first metal layer
using said etching stop layer as a stopper;

a process for etching said etching stop layer using said
plural leads and an unetched part of said first metal layer
as a mask; and

a process for electrically connecting said plural leads
and each electrode on said semiconductor device, wherein:

further, a process for electrically connecting said
external electrode and an electrode on said circuit board is
included.

11. A lead frame, wherein:

plural leads are formed on the surface on the side on

%* c L M -] w*



-41- which a sem conductor device is |located of an insulating |ayer so
that the surface of said |lead and the surface of said insulating |ayer are

| ocat ed on the sanme pl ane; pl ural openings for respectively exposing
said plural leads are fornmed on the surface reverse to said surface of
said insulating |ayer; an external electrode is formed at said each
openi ng; an outside ring conposed-aif- a thicker netal |ayer than

said lead is provided in the periphery of a part in which said plural

| eads are provyHech\d 8enisonfiectibndevdide iandcated of 3 inswlatiegNiayger S
provided with a netal lamnation in which a netal |ayer conposed of nicke
or a nickel alteythat tine n&grficd ef Wikl Aemhiahds tipe ptirfgceablf. said

12. Electronic equi pnent, conpri sing: a circuit board; and a
seni conduct or geyiTLELIMEr Bayer are loddtédlorn adds same paamed on the surface
on the side on which said sem conductor device is |ocated of an insulating
| ayer so that the sufwesl padingd €ad sadpebeiselyampadimpighid pIwrall ng

| ayer are | ocated on the sane pl ane; pl ural openings for
respectively ekxeads agesfothngd ohathe seadscersevarsedomaidsustiatacer sadd se
to said surface of said insulating |ayer; an external electrode is

fornmed at eachimgperating layer:;

an external electrode is formed at said each opening;

an outside ring composed of a thicker'metal layer than
said lead is provided in the periphery of a part in which said
plural leads are provided via a suspending part; and

said outside ring is provided with a metal lamination
in which a metal layer composed of nickel or a nickel alloy
is formed on the side of said suspending part.

12. Electronic equipment, comprising:

a circuit board; and

a semiconductor device wherein:

plural leads are formed on the surface on the side on
which said semiconductor device is located of an insulating
layer so that the surface of said lead and the surface of said
insulating layer are located on the same plane;

plural openings for respectively exposing said plural
leads are formed on the surface reverse to said surface of said
insulating layer;

an external electrode is formed at each opening;

RO AR



-42- the el ectrode of said sem conductor device is electrically’
connected to said plural |eads; an outside ring conposed of a
thicker netal layer than said lead is provided in the periphery of a part
in which said plural |eads are forned via a suspending part; and

said outside ring is provided with a netal lamnation in which a netal

| ayer conposed of nickel or a nickel allgy 1is fornmed on the side of said
suspendi ng part, wherein: sai d §§§fconductor device is electrically’
connected to an el ecthedslertradal off malid seydcdnduateai dewiter nal

el ectrode.

electrically connected to said plural leads;

an outside ring composed of a thicker metal layer than
said lead is provided in the periphery of a part in which said
plural leads are formed via a suspending part; and

said outside ring is provided with a metal lamination
in which a metal layer composed of nickel or é nickel alloy
is formed on the side of said suspending part, wherein:

said semiconductor device is electrically connected to

an electrode on said circuit board via said external electrode.
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