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LEAD FRAME FOR LOC-.-AND SEM CONDUCTOR DEVI CE USI NG THE SAVE oS & ey,
BACKGROUND OF THE | NVENTI ON Field of the Invention The present
inyention relates to a lead frame and ay sen1conductor deV|c t he
sane and in particular to a | ead frane best su E§1QE Eichor
devi ce having an LOC structure and a sen1condu I n e sa
Description of the Related Art’ Lead franes for sen1conductor

devi ces having an LOC (lead on chip) structure or the like, which can -
real i ze high densi%EAD | LG ANR SRMACOYPUCKER REVICR{ISIHE THie FAME o | ead
frame used in a systemwhere a high heat-resistant insulating film
(usually a polyimde filn) coated with a thernoplastic or thernnsettlng

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a lead frame and a
semiconductor device using the same and in particular to a lead
frame best suited for a semiconductor device having an LOC structure

and a semiconductor device using the same.

Description of the Related Art

Lead frames for semiconductor devices having an LOC (lead on
chip) structure or the like, which can realize high denéity
assembly, are known in the art. One of them is a lead frame used
in a system where a high heat-resistant insulating £ilm (usually a
polyimide film) coated with a thermoplastic or thermosetting
adhesive layer is applied to one side or both.sides of the lead
frame and a semiconductor éhip is mounted on the high heat-
resistant insulating film under heating or under pressure.

Application of the high heat-resistant insulating £ilm to
the lead frame has hitherto been performed by die stamping
application. 1In this method, a film in a reel form is stamped by
means of a die into a deszred shape and then applied to the lead
frame under heating or under pressure.

The above method, however, poses problems, involved in the
use of an adhesive double coated polyimide film, including that (1)
the price of the tape is high, (2) the water absorption of the

polyimide film is so high that the reliability of a package using



adhesive layer is applied to one side or both sides of the lead frane and
a.sem conductor chip is nounted on the high heat- resistant insulating

fi] munder heating or under pressure. Application of the high
heat-resistant insulating filmto the %ead franme has hitherto been
performed by die stanping application. In this nmethod, a filmin a reel
formis stanped by neans of a die into a desired shape and then applied to

the lead fr under heating.o nder pr.e re. . The,abpv t hod,
ovever . podubiot caas RgSiartoRY e L2b She ShikaRES Th HBLAE d8at od
pol yi m de fijly e'rﬁéﬁéi&lﬁ' D ai BAfedfid) to (HRBud ith Plidkhesd AFCthé gdlclge (2) the
wat er absorptidn of the polyimde filmis so high that the reliability of

a package using In order to eliminate the above inconveni2nce, Hi@mBthod ihlaB1 i S
unsatisfactory, and (3) the thickness of the tape is large making it
difficult tdeeadprepesrd thiichnempriisesheappiiagean adhesive alone onto a

lead frame in its area where a semiconductor device is to be
mounted; and mounting (bonding) the semiconductor device to the lead
frame with the aid of this adhesive (for example, Japanese Patent
Laid-Open No. 75355/1992). |

For the application of the adhesive, a device comprising a
combination of an X-Y robot with a dispenser is generally used to
apply an adhesive in a varnish form (for example, a solution of an
adhesive resin dissolved in a solvent) onto a lead frame in its area
where a semiconductor device is to be mounted (for example, a front
end of an inner lead). In particular, when an adhesive is applied
to the front end of the lead, a spot coating method is used wherein
the adhesive is pneumatically delivered through a needle (or nozzle)
onto a lead frame in its predetermined area while moving the needle
(or nozzle). In this method, what is required is only to coat a
required amount_éf the adhesive onto the lead frame. Therefore, no
waste material is produced, and no expensive die is required,
advantageously resulting in reduced production cost.

The trend toward mass production of an adhesive coating type
LOC lead frame has resulted in a shift of the lead frame from an
etching lead frame to a stamping lead frame.

Aécording to the conventional lead frame for LOC, in the
case of the etching lead frame, there is no difference in results
between coating of'an adhesive on one surface and coating of the

adhesive on the other surface. On the other hand, in the case of
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In order to elimnate the above inconvenience, a nethod has been proposed
whi ch conprises: applying an adhesive alone onto a lead frane in its area
where a sem conductor device is to be nounted; and nmounting (bonding) the
sem conduct or device to the lead frameSwith the aid of this adhesive (for
exanpl e, Japanese Patent Laid-Open No. 75355/1992). For the
application of the adhesive, a device conprising a conbination of an X-Y
robot with q,ll SRERSELy |1adCBELAL |2h14a8de! for HRRLYpROnRdHInH Ye tie acar ni h
form (for exanple, abIUtion of an adhesive resin dissolved in a sol vent)
onto a | ead £/2a8® tie ifateabiexheVpeich didenamdrilaciare davibe die sbddare
mounted (for exanple, a front end of an inner lead). In particular,: when
an adhesi ve diffepeit ddomteachhetiferohn fdatness iand ¢raagion pbﬁr%atlﬁﬁ@’-%t hod

Is used wherein .the adhesive is pneumatically delivered throug edl e
(or nozzle) tom semarkakier AafEerencet L0 o &r rf?&téflagb%&*ﬁeé* E%@‘?n % he

needle (or nozzle), In this., et ? A | S, I eguj ’P‘HF?? W atQof OHued
required a Sof ‘f‘hepaégﬁ‘é‘?r"‘%fé gﬁ pdjgk%g%?ie_ %rga%r{‘a. gre ore, no waste
mater | al '.Sa{%du&@ger 58 EXRGRSEYCakt @viehne s adhes Al WDaRARG Ltldy
resulting in reduced production cost. The trend toward nmass
producti on odcAirrafbesiyeburaat bbgthie/d@ad frame is a serious problem. The
state of adhesive coating greatly influences the fixation of a
semiconductor element to the lead frame. In the stamping lead
frame, the face to be coated with an adhesive has not been

specified in the art, rendering the provision of an adhesive layer 4

on the burred face unavoidable.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invgntion'is to
provide a lead frame, for LOC, which, when an adhesive is coated on
a lead prepared by pressing, does not influence the insulation of a
semiconductor element mounted, and a semiconductor device using the
same.

In order to attain the above object, according to one aspect
of the invention, there is provided a lead frame for LOC comprises:
an inner lead,.prepared by stamping, having a droop face and a
burred face; and an adhesive layer_provided on the inner lead in its
predetermined position, wherein the adhesive layer is provided on
the droop face of the inner lead:

According to the above constitution, the provision of an
adhesive layer on the droop face free from a burr and having a

bulged center portion can avoid the contact of a lead face with a



LOC lead frame has resulted in a shift of the lead frane froman etching

| ead frame to a stanping |ead frane. According to the conventiona
|l ead frame for LOC, in the case of the etching lead frame, there is no
difference in results between coating o an adhesive on one surface and
coating of the adhesive on the other surface On the other hand, in the
case of the stanmping | ead frane
sui tabl e forgefREsndicdbiClilonend, SAeikeadodi ?”Ensﬁhﬁujc ageudatide qruraR side
‘and the face on the die side are different fromeach other in flatness and
creation of semicenductardielpmeht frometise Kelale difference in results of
coating between both the faces. In particular, the difficulty, of ensuring
i nsul ation, due tdcgondindeteanothar tasrerheat f@ﬁdpmﬁe%"%ﬁlaﬂhé&we
coating and occurrggge in burrs. of th% |l ead franme,is a seri.ous probl em

The state oftSa@FOYAFEICBatSPF YNGR AFVAGENERUPTHRIRY X 1 JRRGE ead.
sem conduct QJrepLeER MLy (R dd28nh ¢ ¢ arBobNFacd 3R Q9bhPAL face; an

adhesive layer provided on the inner lead in its predetermined
position; and a semiconductor element fixed to the inner lead
through the adhesive iayer, wherein the adhesive layer fixing the
semiconductor element to the inner lead is provided on the droop

face of the inner lead.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be explained in more detail in
conjunction with the appended drawings, wherein:

Fig. 1 is a cross-sectional view of one lead in a lead frame
for LOC according to the present invention; .

Fig. 2 is a cross-sectional view of an inner lead section in
a stamping lead frame;

Fig. 3 is a cross-sectional view showing the formation of an
adhesive layer by coating an adhesive on the burfed face of a lead;

Fig. 4 is a éross—sectional view showing the occurrence of a
contact to chip in the case where the height of a burr on the
burred face of a lead is larger than the thickness of the adhesive
layer;

Fig. 5 is a cross-section;l view showing mounting of a
semiconductor element on the lead frame for LOC according to the

present invention.



frrame, the face to be coated wth an adhesive has not been specified in
the art, rendering the provision of an adhesive |ayer 4 on the burred face
unavoi dabl e. , SUMVARY OF THE | NVENTI ON
Accordingly, an object of the present ifvention is to provide a |ead
frame, for LOC, which, when an adhesive is coated on a |ead prepared by
pressing, does not influence the insulation of a sem conductor el enent
mounted, and a sem conduiHseRTSUNCEr Wk "SREFERRES IMBopIMENTS | N order to
attain the above object,—accordrng to ome aspect of the fnvention, there
is provided a | ead £ rppieEeffsd lembodinEnti S£the dBad Nframel farl, LW epeosiingy
stanpi ng, having a droop face and a burred face; and an adhesive |ayer.
provi ded on tichéhenpeesensainventios wigdelet exnliadagd pigs icondwnctiioar Wwith t
adhesive layer is provided on the droop face of the inner |ead.
Accor di ng t RICRBPAHGNRE LEAYEPPEuti on, the provision of an adhesive |ayer on
the droop face freec{om g byrt, and Naviag. £ viQW 0Rd.GE]GHe RERAT AP RN

Fid: 1'ead Hoa

avoid the contact o ace w t
lead frame for LOC according to the present invention.

As shown in Fig. 2, an inner lead 1, in a stamping lead
frame, prepared by stamping is in such a form that a droop portion 2
is created at edges of one side of the lead with a burr 3 created:
at edges of the other side of the lead. Stamping is performed
using a punch and a die. 1In Fig. 2, the upper surface is a face on
the punch side, and the lower surface is a face on the die side. 1In
the face on the punch side, the material is drawn at the time of
stamping, to create a droop, while in the face on the die side, when
the material is finally broken, a part of the material is left to
create a burr 3. The face on the die side is generally called "
burred face." The size of the burr, in some cases, amounts to
several tens of « m although it varies depending upon punching
conditions.

In the adhesive coating type LOC lead frame, the thickness
of the adhesive coating is about 20 « m, and the formation of an
adhesive coating having a larger thickness requires increasing the
viscosity of the adhesive or the number of times of coating. This
is unfavorable from the practical viewpoint.

Fig. 3 is a cross-sectional view showing £he formation of an
adhesive layer 4 by coating an adhesive onto the burred face of an
inner lead 1. 1In this case, the height of a burr 3 is larger than

the thickness of the adhesive layer 4. If the height of the burr 3



4 °~ sem conductor elenent, satisfactorily ensuring insulation of the

sem conduct or elenent fromthe | ead. According to anot her aspect of
- the present invention, there is provided a semnm conductor device
~conprising: an inner |lead, prepared by fressing, having a droop face and a
- burred face; an adhesive |ayer provided on the inner lead inits

' predeterm ned position; and a sem conductor elenent fixed to the inner

lead thr OUQIE %{Hﬁlf@%ﬁk}{eﬂhﬂé‘%ﬁﬁn&g}c% %lf.ntﬁg'ea 958 Vfa){eﬁ'gqr, hé ?J&%l&ﬁe

sem conduct o enent to the i's provided on droo ace of

the inner | @gdraised associated withBBh&FrilaS{d BEl ONsdalicotuddaVe Naent 5
The present invention will be explained in nore detail in conjunction with

t he appendedodthei adjesimkelayear. 4 providedFpy.tHe iface witdstheeburoal ©Onew of

one lead in a lead frame_ for LOC according to the present invention;
the other hand, if the height of the burr is larger than the
thickness of the adhesive layer 4, as shown in Fig. 4, the burr 3
comes into contact witﬁ'fhe bottom of the semiconductor element 5,
leading to a fear that insulation of the semiconductor element 5
from the lead frame cannot be ensured.

For this reason, according to the present ihvention, as

shown in Fig. 1, the adhesive layer 4 is coated on the droop face.
In the droop face, the central portion is raised as compared with
the edges. Therefore, as shown in Fig. 5, fixation of the
semiconductor device 5 onto the adhesive layer 4 shown in Fig. 1
does not cause the lower surface of the semiconductor device 5 to

come into contact with the surface of the lead frame, permitting the

insulation to be surely ensured.

EXAMPLE

The present invention will be explained in more detail with
reference to the following example.

A lead frame for LOC of a 42-pin TSOP (thin small ocutline
package) was prepared by stamping and then plated with silver. At
the time of the stamping, in the front end of an inner lead of this
lead frame, burrs having a maximum height of 25 & m were created
on the face on the die side (burred face). A thermoplastic
adhesive varnish was coated with the aid of a dispenser on the
front end of the lead frame for LOC to form a coating which was then

dried to form an adhesive layer.
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Fi-g. 2 is a cross-sectional view of an inner |ead section in a stanping
| ead frane; Fig. 3 is a cross-sectional view showing the formation
of, an adhesive layer by coating an adhesive on the burred face of a |ead;
Fig. 4 is a cross-sectional vi ew showi ng/t he occurrence of a contact to
chip in the case where the height of a burr on the burred face of a lead
is larger than the thickness of the adhesive |ayer; Fig. 5is a

cross-sectional vi %vos‘__g&g%n& rigg?tgrggegffoq ﬁ?me%%%g%d'el 8RB @Heh heE

- lead frane for LOC acc ng to the presen nventi o
S was suchEBREE RheQhkilde i VER/2RebEERERNEMBORIrYEDTface (exampleAof

preferred enmbodi nent of the lead frame for LOC according to the present
i nventi on withe havenpiahhedwhileorjeimtticoon ldad firame wesompahythatdEh®i ngs.
adhesive was coated on the burred face (comparative example). For
both the lead frames for LOC, the coating thickness was 20 « m.
For each lead frame for LOC, as shown in Fig. 5, a semiconductor
element was fixed by bonding to construct a semiconductor device.
This bonding was performed by placing a semiconductor device on a
stage heated to 400°C , registering the lead frame with the adhesive
layer coated thereon above the semiconductor device, and conducting
pressing at 420C by means of a heating tool. The load applied to
the heating tool was 4 kg.
After the bonding, the surface of the semiconductor element
underlying the inner lead was observed. Further, electrical

properties of the semiconductor device was investigated. The

results were as summarized in Table 1.

Table 1
Number of Number of semiconductor
semiconductor elements with abnormal
Face coated elements with electric

with adhesive | cracked surface characteristics

Sagged face 0/250 0/250

droop face 190/250 225/250

As is apparent from Table 1, when the lead frame with the



Fig. 1 is a cross-sectional view showng one lead in the |lead frame for
LOC according to the present invention. As shown in Fig. 2, an
inner lead 1, in a stanping lead frane, prepared by stanping is in such a
formthat a droop portion 2 is created & edges of one side of the lead
with a burr 3 created at edges of the other side of the lead. Stanping is
performed wusing a punch and a die. In Fig. 2, the upper surface is a face

on the punghnssfi cahted e LEVRrcEYfreCwasS elACK QRatkavadl Bréitld ohn
~the face on the punch side, the material is drawn at the tinme of stanping,

to create attieosmrfalce efi theheefidcondncthe dilementleandhthe ehectmieailal is
finally broken, a part of the material is left to create a burr 3. The
face on thePIPResHIRS jaregaher Hqof .caPr cthe othgrr band ada thenheass AL shet he

DUt TRA B R IR heshBy ek B0 B b P L 88 g2 €
Lo L o BB, skt SAAGAIAS S1lntle £ BadORk 008 il kel
requires i nehedsdfllyahfetheVbbeRslityl @ropéerirdheste/ abdrdale nunber of tines
of coating. This 1is unfavorable fromthe practical viewpoint.

Thus, it was confirmed that, in the case of an adhesive
coating type LOC lead frame using a pressing lead frame, use of the
droop face as the adhesive coating face enables a semiconductor
element to be mounted on the lead frame without any damage to the
semiqon@uctor element.

As is apparent from the foregoing description, according to
the present invention, since an adhesive layer to be located in a
predetermined posiﬁion of an inner lead prepared by pressing is
provided on the droop face of the inner lead, the led face does not
come into contact with the semiconductor element, ensuring the
insulation of the semiconductor element from the lead face. This
contribute to an increase in efficiency of mounting of a
semiconductor element on a lead frame, improving the reliability of
the package. '

Although the invention hﬁs been described with respect to
specific embodiment for complete and clear disclosuré, the appended
claims are not to be thus limited but are to be construed as
embodying all modification and alternative constructions that may
be occur to one skilled in the art which fairly fall within the

basic teaching here is set forth.
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Fig. 3 is a cross-sectional view showng the formation of an adhesive
l.ayer 4 by coating an adhesive onto the burred face of an__LnneL~Lead—}—44q
this case, the height of a burr 3 is larger than the thickness of rk laced
adhesive layer 4. If the height of the b@rr 3 This Shect Has Been Repaced -
6 I's small er than the thickness of the adhesive |ayer 4, mﬂIHmﬂmmuﬂs
rai sed associated with the fixation of a sem conductor eIe

adhesi ve layer 4 provided on theyhagergvckRrigse faurr 3. On the other hand,
if the height of the burr 3 is | arger—tiam the—thi ckness of the adhesive

| ayer 4, as shown in Fig. 4, the burr 3 conmes into contact with the bottom
of the seniconductor elenent 5, leading to a fear that insulation of the
seni conduct or el emdnt Acleafi; framengor dQQ, f GeRPEiBiNgioRN nenslpadd. Prepared

For this re accor dj tot ent _igventiqgn own | .g. 1,
The adnesi va% B5aRsid o hatinta BRodhoaroad rapaed Fatshands 58 Adhasive ne
central por tl'a9gr'1§ro§7§h§c?% AEhé %H?a@!:ei’eéﬁ tlH its predetermined position,

wherein the adhesive layer is provided on the droop face of

the inner lead.

2. A lead ffame for LOC, according to claim 1, wherein:

the adhesive layer is a predetermined thickness controlled
dependently on its viscosity.

3. A semiconductor device comprising: an inner lead,
prepared by stamping, having a droop face and a burred face; an
adhesive layer prqvided on the inner lead in its predetermined
position; and a semiconductor element fixed to the inner lead
through the adhesive layer,

wherein the adhesive layer fixing the semiconductor element

to the inner lead is provided on the droop face of the inner lead.

THIS SHEET HAS BEEN
REPLACED

* ¢ L M 5§ * -



the edges. Therefore, as shown in Fig. 5, fixation of the sen1condua10r
device 5 onto the adhesive |ayer 4 shown i Fig. 1 does not cause t he

| ower surface of the sem conductor device 5 to’ cone into contact with the
surface of the lead frane, permtting thd0 insulation to be surely ensured.
EXAMPLE The present invention will be explained in nore detail wth
reference to the follow ng exanple. A lead frame for LOC of a
42-pi.n TSCOP (thin small outline package) was prepared by stanping and then

plated with silver. At the Aistha®f orheusimagbiddgrei N the front end of an
inner lead of this |ead frame, DUTTS mavimg a maxi mum hei ght of 25 [err] m

were created on the face on the die side (burred face). A thernoplastic

adhesi ve varni sh ¥gfn GRale kol tHe L gﬁ,ﬁ@&n%ﬁsmrumd e £Lpnt end

of the lead frame for LOC to forma coating was t hen drled to form
an adhesive | ayer.

A lead frame for LOC is provided which, even when an
adhesive is applied to a lead prepared by stamping, can ensure
insulation of a semiconductor element mounted from the lead. 1In
applying an.adhesive to a predetermined position of an inner lead 1
in a lead frame prepared by stamping to form an adhesive layer 4,
the adhesive layer 4 is provided on the droop face of the inner
lead 1. The droop face has no burr and a bulged center portion,
pgrmitting contact, derived from the burr, between a lead face and a
sémiconauctor'element, to be avoided, which ensures satisfactory

insulation of the semiconductor element mounted from the lead.

- This Sheet:Has Been R laced
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7- - Two types of lead franes for LOC were prepared. One of them
was such that the adhesive was coated on the droop face (exanple of the
invention), while the other lead frane was such that the adhesive was
coated on the burred face (conparative exanple). For both the |ead franes
for LOC, the coating thickness was 20 [err] m For each |lead frame for

LOC, as shown in Fig. 5, a sem conductay2 el enent was fixed by bonding to
construct a seno ctogy device. This bonding was perfornmed by placing a
sem conduct or dﬁiﬁ@qn stage heated to 400[err]C, registering the |ead
frame with the adhesive |ayer coated thereon above the sem conductor
device, and conducting pressing at 420C by nmeans of a heating tool. The

| oad applied to the heating tool was 4 kg. . After the bonding, the
surface of the sem conductor elenent underlyigg the inner |ead was
observed. Further, electrical properties of e sem conduct or devi ce was
investigated. The results were as sumarized i

FlG.2

FIG.3
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‘Table 1 ' Nunber of Nunmber of seni conduct or

-sem conduct or elements with abnornmal Face coated elements with
electric wth adhesive cracked surface characteristics Sagged face

0/ 250 0/ 250 droop face- 190/ 250

225/ 250 As is apparent from Table 1, when the lead frame with
t he ' 2/28 adhesi ve coated on the droop

face was used, P,cgckgvas created on the surface of the sem conductor

el enent and the' elfe® ®i dal properties are al so good. On the other hand, in
the case of the lead frame with the adhesive coated on the burred face,
for some of the sem conductor elenents, a crack was created in the surface
thereof, and the electrical properties were abnornmal.

FlG.5
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Thus; 1% was confirmed that, in the case of an adhesive coating type LOC

| ead frame using a pressing lead frame, use of the droop face as the
adhesi ve coating face enables a sem conductor elenment to be nounted on the
| ead frame without any damage to the sem@onductor el enent. As is
apparent fromthe foregoing description, according to the present

i nvention, since an adhesive layer to be located in a predeterm ned
position of an inner |ead prepared by pressing is provided on the droop
face of the inner |ead, the |xsbthace cdoes: mxiscrLosure i nto contact with the
sem conductor elenent, ensuring the I1nsalration of the sem conductor
element fromthe |lead face. This <contribute to an increase in efficiency
of nounting of a pBEXD CRAKECEGR LE6¢ QERNEERITORDUCTOR DERITE USING OMimNgakbE
reliability of the package. . Although the invention has been
described with respect to specific enbodinment for conplete and cl ear

di scl osure, the appeande@dadckacns for 10¢ 19 feotitesi lWhiidhed dndn ahed @rbe
construed as _enbodying all nodification and alternative constructions that
may be occupdhesbne Lkiapmligdrtena de2d\Pregndasd by SFARPingt hFan teRsulgasi c

teaching here is,set forth. . -
g gnsulat{on oé a semiconductor element mounted f£rom the lead. 1In

applying an adhesive to a pfedetermined position of an inner lead 1
in a lead frame prepared by stamping to form an adhesive layer 4,
the adhesive layer 4 is provided on the droop face of the inner
lead 1. The &roop face has no burr and a2 bulged center portion,
permitting contact, derived from'the burr, between a lead face and a
sémiconductor element, to be aveoided, which ensures satisfactory

insulation of the semiconductor element mounted from the lead.

(Figure 1)
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What -i s cl ai med ijs RePRACEMENYOSHEET j1. A lead frane for LOC, conprising: an
I'nner -l ead, prepdr aving, as an artifact of stanping, a
droop face with ornega @%@g\%%y rgunded and an opposite burred face having
corners burred; -aft 7adhes ljayer pr@viSubdtitutetsheet - 2% Diegember 1999

i nier | ead. 2. if r LOC, ~according to claim 1, wherein:
the adhesive layegr is a predeterm ed thickness controlled dependently on
its viscosity. r device conprising: an inner |ead,

prepared by stanﬂhag ibacilagmeds ian arti dro face W th
cornners slightly rounded and an opposit a? zg SVL@ rs burred;
an adhesi ve | ayer provided on the inner erm posi tion;

and a sem conductor elenent fixed to the inner |ead through the adhesive

| ayer, wherehn the]eagdBeamke ror! 20€Y, - colb¥iBing:t he sem condutor
elenment to the inner lead is provided on
_ an inner lead, prepared by stamping, having, as an

artifact -of stamping, a droop face with corners
slightly rounded and an opposite burred face having
corners burred; and an adhesive layer provided on the

droop face of the inner lead.

2. A lead frame for LOC, according to claim 1,
wherein:
the adhesive 1layer is a predetermined thickness

controlled dependently on its viscosity.

3. A semiconductor device comprising:
an inner lead, prepared by stamping, having, as an
artifact of stamping, a droop face with corners
élightly rounded and an opposite burred face having
corners burred; an adhesive layer provided on the
inner lead in its predetermined position; and a
semiconductor element fixed to the inner lead through
the adhesive layer,

wherein the adhesive layer fixing the
semicondutor element to the inner lead is provided on

the droop face of the inner 1ead5

4. A lead frame for LOC, according to claim 1,
wherein the adhesive layer is provided by an adhesive -
coating coated on, and conforming to, the droop face

of the semiconductor lead.

A W



the droop face of the inner |ead. 4. A lead frane for LOC, according
to,claim1, wherein the adhesive |layer is provided by an adhesive coating
coated on, and conform ng to, the droop face of the sem conductor | ead.

9a Substitute sheet - 28 Decenber 1999 9a Substitate eheetn28Decerber 1899
according to claim 3, wherein the adhesive | ayer conprises an adhesive
coating coated on, and conformng to, the droop face of the inner |ead.
REPLACEVENT SHEET

5. A semiconductor deviée, according to claim 3,'
wherein the adhesive layer comprises an adhesive
coating coated on, and conforming to, the droop face

of the inner lead.
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