1 TITLE?IF?T¥E | NVENTI ON 2 LEAD FRAME, METHOD OF NAKI NpJ&E SAME, AND

SEM CONDUCTOR DEVI CE USI NG THE SAME FI ELD OF THE | NVE -Thi s invention
relates to a | ead franme, nmethod of naking the sane, and a semi conduct or
devi ée using the sane, and nore particullarly to, a |l ead frame having a
plurality of |eads to which adhesives are applied so that a sem conductor
chip is to be attached thereto, and a nethod of nmaking the sane and the
sem conductetrrget egeusivegTidde sanme. BACKGROUND OF THE | NVENTI ON For a
conventi onar—semconductor devi ce, such as DRAM (Dynam ¢ Random Access
Menory) of LEADt BRAME hbiMETHOR P8 CHAKENG ITHEC ISAME , WANR S EMIQONDIETOR DESELLCE r anme
having a plurality of inner |eads, a sem conductor chip having contact pads
t her eon moWSLEG BMEE | nner | eads, wherein contact pads are electrically
connected to the correspondi ng i nner |eads by bonding wires, has been used.
Nowadays, in accordance with a devel opnment of a sem conductor device

FIELD OF THE INVENTION

This invention relates to a lead frame, method of making the
same, and a semiconductor device using the same, and more
particularly to, a lead frame having a plurality of leads to which
adhesives are applied so that a semiconductor chip is to be attached
thereto, and a method of making‘the same and the semiconductor

device using the same.

BACKGROUND OF THE INVENTION

For a conventional semiconductor device, such as DRAM
(Dynamic Random Access Memoryf of up to 1M bits, a package structure
which comprises ‘a lead frame having a plurality of inner leads, a
semiconductor chip having contact pads thereon mounted on the inner
leads, wherein contact pads are electrically connected to the
corresponding inner leads by bonding wires, has been used.
Nowadays, in accordance with a development of a semiconductor device
of more expanded memory capacity, other package structures such as
COL (Chip On Lead) for up to 4M bits and LOC (Lead On Chip) for up
to 16M bits have been used.

A conventional lead fraﬁe used for a semiconductor device of
LOC package structure comprises a plurality of leads each
comprising an inner lead and an outer lead, and an insulating film
stuck to the inner leads through which the inner leads are to be

mounted on a semiconductor chip. The inner leads and the outer



of mdbre expanded nenory capacity, other package structures such as CCOL
(Chip On Lead) for up to 4Mbits and LOC (Lead On Chip) for up to 16Mbits
have been used. A conventional |ead frame used for a sem conductor device
of LGC package structure conprises a Mtﬂfﬂity of | eads each conprising an
inner lead and an outer lead, and an insulating filmstuck to the inner

|l eads through which the . inner |eads are to be nounted on a seni conduct or

chip. The ilaas dmadaboivhtbdchbPdtehing oreplssang. frabr isaliadihy Muahhfg or
pressing. The insulating filmnmay be a resin film such as polyinmde film
on bot h surdfeagesesin iloh suchadlepdlsimidgefilof, theboniplsasfaces @fi whigh
thernosetting resin is forned. The insulating filmis punched in a

predet er mi 780 2ERSHY S} aer (Rf AhBEPRELAskAC XA OF N rPgekting TRELR ifer

l ead f ot d heat d. .F bl

som conductornaty s TR taiod BN o BRRHARY 1578 G TR en e sbaPa ¥ st
the | ead fr@&ﬁﬁgﬁt@:{cﬁ;&ﬁ&,a d18) aidrnGREaK 1 khe 1A LAY df kRkbYefeat

and pressure.
frame by heat and pressure.

For assembling a semiconductor device, a semiconductor chip
is properly positioned against the lead frame thus formed, then
attached to the insulating film by heat and pressure. Next, the
inner leads and their corresponding contact pads are electrically
connected by bonding wires using a bonding tool, respectively.
Finally, the inner leads and the semiconductor chip are cdvered by
a molding resin to expose the outer leads of the lead frame from the
molding resin.

According to the conventional lead frame and the
conventional semicopductor device, however, there is a disadvantage
in that it costs high. For one thing, a variety of punches, dies
and sticking-machine must be prepared and used for obtaining a
variety of lead frames. For another, the insulating film itself is
'expensive and remaining portion thereof created by punching a
particular shape of insulating film is useless and must be wasted.

On the other hand, in stead of using an insulating film, a
lead frame having inner leads to which only a varnish-like adhesive
is applied to form an adhesive layer thereon, have been proposed.
The varnish-like adhesive is made of thermoplastic resineor
thermosetting resin dissolved in a solvent, and a predetermined
quantity of the varnish-like adhesive is applied to each inner lead

with a dispenser or by using screen printing technique. After the



I nner | eads and their correspondi ng contact pads are electrically connected
by bonding wires using a bonding tool, respectively. Finally, the inner

| eads and the sem conductor chip are co¥ered by a nolding resin to expose
the -outer | eads of the lead frane fromthe nolding resin. According to the
conventional |ead frame and the conventional sem conductor device, however,
there is a disadvantage in that it costs high. For one thing, a variety of
punches, dapplimak ixir @fi themeabnhghrliste aihmsdpar €iln dsltesis ethe @o lelehai ni ng
a variety of lead franmes. For another, the insulating filmitself is
expensi ve hheretpnini avaperateh aher redatanmddagdy temRerRAyrs S8t Rcul ar
shape of insgggtin filmis, usel ess and nust be wasted. On the other hand,
in stead oPFf tﬁ&“%ﬁmiﬁgﬂﬁaﬁpng film a lead frame having inner leads to
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t her nopl ashifardt@ges s¥t blersaxwtt i ng resin dissolved in a solvent, and a
predeterm ned quantity of the varnish-like adhesive is applied to each

i nner lead with a.{la}pemininem Bnd sienessameguanititiyng £t velrniighe 1iket er
_the adhesive is able to be applied to only a necessary region of each
lead. Therefore, not only an expensive materials and tools, such as
polyimide film, specific punches and dies, are not necessary, but
also residues of such film are no longer created. As a result, the
cost of the lead frame becomes low.

(b) a material such as polyimide film is eliminated, and the
total amount of high molecule materials to be contained in a
semiconductor package is reduced. This makes the package reduce a
quantity of moisture which may be absorbed, and makes it less likely
to create a crack in the package due to solder reflow.

According to the second conventional lead frame, however,
there is disadvantage in that the adhesive layers formed on the
leads become nonuniform, which may cause a defect in mounting a
semiconductor chip and wire bonding, and make it difficult to obtain
a thinner semiconductor package.

For example, when an application of wvarnish-like adhesive to
one of leads begins, the quantity of adhesive dispensed from a
needle of the dispenser tends to be unstable, typically more than a
predetermined normal quantity to be applied thereto. This is because
an undesirable drop of adhesive may be created before the
application begins, and a time lag of the dispensation may exist

due to a delayed response to the air pressure added to the



3 application of the varnish-like adhesive finishes, the solvent therein is
evaporated at a predeterm ned tenperature for a predeterm ned duration.
According to the second conventional |ead frame, there are advantages set
out below (a) a mininmm and necessary quantity of varnish-like adhesive is
able to be applied to only a necessary region of each | ead. Therefore, not
only an expensive materials and tools, such as polyimde film specific
punches andigpessens & sdnider esissrionenbut malsbe ratsictved 6br samhadhdsivar e no
| onger created. As a result, the cost of the |ead frame becones low. (b) a
materi al sdavienstyded apdehq jlead where nthmadPligatiethendsy abe@dimthef hi gh
nol ecul e materjals t e contained in sem conduct.or package i s reduced.
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reflow. Acc I'ng “to e secon onventi ona
inertial effect of the adhesive. Such applications of unstable

quantities of adhesives to the leads make the adhesive layers on the

leads nonuniform.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the invention to provide a
lead frame for a semiconductor device in which adhesive layers
having uniform thickness cén'be formed on leadg.

It is a further object of the invention to provide a lead
frame for a semiconductor device to which a semiconductor chip may
be attached more securely.

It is a still further object of the invention to provide a
lead frame for a semiconductor device which is suitable for secure
wire bonding.

It i§ a still further object of the invention to provide a
semiconductor device which may be thinner and more reliable.

It is a still further object of the invention to provide a
method of making a lead frame of such kind.

According to the first feature of the invention, a lead
frame for a semiconductor device, the lead frame having a plurality
of leads, each lead having a region on which an adhesive is applied
so that a semiconductor chip is to be attached to the lead with the
adhesives, the leads comprisé:

a plurality of first leads having a region on which a predetermined



t here is disadvantage in that the adhesive |ayers formed on the |eads
becone nonuni form which nmay cause a defect in nounting a sem conductor
chip and wire bonding, and nake it difficult to obtain a thinner
sem<conduct or package. For exanple, when an application of varnish-1like
adhesive to one of |eads begins, the quantity of adhesive di spensed froma
needl e of the di spenser tends to be unstable, typically nore than a

pr edet er m geshtieynef afghaBivd \ist apPriedpplteskstikheles andThis i s because an
undesi rabl e drop of adhesive nay be created before the application begins,
and a tinmeal sgcord tleaddihapdngari vegimty axwhtichuant gnstaklenyggntdsgoate to
‘the air pressure added to the 4 di spenser. A simlar phenonenon may be
observed fBfhefHVadhei8F& Ve er fornmed on the | ead where the application
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of leads, each lead having a region on which an adhesive is applied
so that a semiconductor chip is to be attached to the leads with the
adhesives, the leads comprise:
a plurality of first inner leads having a region on which a
predetermined quantity of adhesive is applied successively; and
a second lead having a region which is wider than that of the first
inner leads so that an unstable quantity of adhesive is received
thereon.

According to the third feature of the invention, a
semiconductor device, compriSés:
a lead frame comprising a plufality of leads, each lead having a
region on which a predetermined quantity of adhesive is applied
successively, and means for receiving an unstable amount of
adhesive; |
a semiconductor chip having a plurality of contact pads, each lead
of the lead frame being attached to the semiconductor chip with the
adhesive, the plurality of contact pads being electrically connected
to corresponding leads, respectively; and
a sealing resin for covering the regions of the leads, the receiving
means, and the semiconductor chip.

According to the fourth feature of the invention, a method
of making a lead frame for a semiconductor device, the lead frame

having a plurality of leads, each said lead having a region on which



gquantities of adhesives to the | eads nake the adhesive | ayers on the | eads
nonuni form SUMVARY OF THE | NVENTI ON Accordingly, it is an object of the
i nvention to provide a lead franme for a_sem conductor device in which
adhesi ve | ayers having uni form t hi cknes® can be forned on leads. It is a
further object of the invention to provide a |ead frame for a sem conduct or
device to which a sem conductor chip nay be attached nore securely. It

still furt

sem conductor device which is suitable for secure wire bonding. It is a
still further bohjakctachiedhboi hhendeedst wimlovile adbesivenduther leéadsce
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whi ch may be thinner and nore reliable. It is a still further object of the
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receiving means and a second receiving means which are provided at

positions where the applicatibn of the adhesive begins and ends,
respectively, the method comprises the steps of:dispensing adhesive
toward the first receiving means, the inner leads and the second
receiving means continuously as the dispenser relatively moves
across the first receiving means, the inner leads and the second
receiving means successively;

receiving an inifial dispense of the adhesive by the first receiving
means;

applying a predetermined_quaﬁtity of the adhesive on the region of
each lead, successively; and

receiving the last dispense of the adhesive by the second receiving
means. |

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 is a plane view showing a first conventional lead
frame,

FIG. 2 is a view similar to FIG. 1, but showing a
conventional lead frame, to inner leads of which a paif of adhesive
tapes are stuck,

FIG. 3 is a cross-sectional view showing a conventional

semiconductor device having a LOC package structure,



adhesives, the |leads conprise: a plurality of first |eads having a region
-on which a predeterm ned 5 quantity of adhesive is applied successively;
and a second | ead having a region on which an unstable quantity of adhesive
i's received. According to the second feature of the invention, A lead frane
for a sem conductor device, the lead frane having a plurality of I eads,
each | ead having a region on which an adhesive is applied so that a

sem conductor chi prcs 10ide iéddied1ap dderbeads putt Bhékihgadhsseoms, the
| eads conprise: a plurality of first 1nner |eads having a region on which a

predet er m cedvguanvhay béaddhwwiee tics iapeki édadacet skl iveh warridhe lsd&eond
| ead having a region which is wider than that of the first inner |eads so
that an un@@BesEvesuase| BPIdedadhesi ve is received thereon. According to the

third feature of tJ?%J gvggtécghhé%atic view showing a process of applying

varnish-like adhesives to inner leads with a dispenser,

.FIG. 6 is an enlarged schematic view showing a drop of
varnish-like adhesive dispensed from a needle of the dispenser
shown in FIG. 5,

FIGS. 7A, 7B and 7C are views showing examples of
inappropriate applications of vérnish—like adhesives to inner leads,

FIG. 8 is an enlarged perspective view showing inner leads
of the second conventional lead frame,

| FIG. 9 is a view similar to FfG. 8, but showing inner leads
of a lead frame in a first preferred embodiment according to the
invention, '

FIG. 10 is a plane view showing the lead frame in a second
preferred embodiment according to the invention,

FIG. 11 is a view Qimilar to FIG. 10, but showing a lead
frame in a third preferred embodiment according to the invention,

FIG. 12 is a view similar to FIG. 10, but showing a lead
frame in a fourth preferred embodiment accofding to the invention,

FIG. 13 is a view similar to FIG. 10, but showing a lead
frame in a fifth preferred embodiment according to the invention,

.FIG. 14 is a view similar to FIG. 10, but showing a lead
frame in a sixth preferred embodiment according to the invention,
and

FIG. 15 is a view similar to FIG. 10, but showing a lead

frame in a seventh preferred embodiment according to the invention.



sem_conduct or device, conprises: a |lead frane conprising a plurality of

| eads, each | ead having a region on which a predeterm ned quantity of
adhesive is applied successively, and ans for receiving an unstable
anount of adhesive; a sem conductor chi® having a plurality of contact
pads, each lead of the |lead franme being attached to the sem conductor chip
with the adhesive, the plurality of contact pads being electrically

connect ed tEeRQTPLEROBE Tift PREFERREDCSERDMESEY; and a sealing resin for
covering the Tegrons of the feads, the recerving neans, and the

'sem conduct or chi pBefaceox:ilagnirg ahdedd firtuhe fmwrsﬁemf:ondm:tnnvmcemn a

met hod of making a |l ead frane for a sem conductor device, the |lead frane
havi ng a plttal #ﬁFtOPfPG%&Eﬁd(ﬁﬂ?ﬁdéaﬁﬂtlekhf ﬁé@Fﬁgeaﬁ¥%ﬁﬁQNFQ@NeﬂﬁF@mﬁl 6
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FIG. 1 shows the first conventional lead frame for a

semiconductor device. The lead frame 1 used for a semiconductor

device of LOC package structure comprises a pair of frame rails 2

extending in parallel, a pair of dam bars 3 joining both frame

rails 2, a plurality of leads 4 each comprising an inner lead 5 and

an outer lead 6, which extend from each dam bar toward the center of

the frame rail 2 to oppose to eaéh other.

FIG. 2 shows ﬁhe conventional lead frame to which insulating
films are stuck, wherein like parts are indicated by like reference
numerals as used in FIG.l. A pair of strips of insulating films 7
are stuck to the inner leads'S to the extent where a semiconductor
chip (not shown) is attached (as indicated by a broken line 12). In
this example, the inner leads 5 are mounted on a semiconductor chip
(not shown) through the insulating films 7. The inner leads 5 and
the outer leads 6 are fabricated by etching or pressing. The
iﬁsulating film 7 may be a resin film, such as polyimide film, on
both surface of which an adhesive layer of thermoplastic resin or
thermosetting resin is formed. The insulating £ilm 7 is punched in a
predetermined shape with a punch and a die (not shown), then stuck
to the inner leads 5 of the lead frame 1 by heat and pressure.

FIG. 3 show a conventional semiconductor device, wherein
like parts are indicated by like reference numerals as used in
FIGS. 1 and 2. For assembling the semiconductor device 30, a

semicqnductor chip 13 having a plurality of contact pads 14 thereon



conprising a plurality of inner |eads to which a predeterm ned quantity of
adhesive is applied, and neans for receiving an unstabl e anount of

adhesi ve, the receiving nmeans conprisina a first receiving neans and a
second receiving nmeans which are providéd at positions where the
application of the adhesive begins and ends, respectively, the nethod
conpri ses the steps of:dispensing adhesive toward the first receiving

means, thej nmipelr@@dfositdohBe SREORE ERECIHAEraRaNS thaBt St ¥has the
di spenser relatively noves across the first receiving neans, the inner

| eads and steclseomnthe dosintabhgngredibn sudyedeateknpd pressiudeng Nati nkheal

di spense of the adhesive by the first recejving neans; applying a
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inner leads 5, the semiconductor chip 13, and the bonding wires 15
are covered by a molding resin 16 to expose the outer leads 6 which
extend in J-shape toward the backside of the semiconductor device
30.

According to the conventional lead.frame and the
conventional semiconductor device, however, there is a disadvantage_
in that they cost high, as explained before.

To overcome such shortcomings, a second conventional lead
frame for a semiconductor device has been proposed.

FIG. 4 shows the second conventional lead frame, wherein
like parts are indicated by like reference numerals as used in
FIGS. 1 and 2. The lead frame 1 has inner leads 5, on predetermined
regions 17 of which varnish-like adhesives are applied to form
adhesive layers 18. |

According to the second conventional lead frame, as
explained before, there are advantages in that the cost of the lead
frame becomes low, and the semiconductor package may contains less
quantity of moisture so that a creation of crack in the package may
be avoided.

FIG. 5 shows a process of applying a varnish-like adhesive
to inner leads of the second conventional lead frame. Although 8
inner leads 5-1 ~ 5-8 separated by a predetermined spacing with

each other are shown for convenience, the number of the leads is



frame, FIG 2 is aviewsimlar to FIG 1, but show ng a conventional |ead
frame, to inner leads of which a pair of adhesive tapes are stuck, FIG 3
is a cross-sectional view showi ng a conventional sem conductor device

" having a LOC package structure, 7F® 4is aviewsimlar to FIG 1
but show ng a second conventional |lead franme, to inner |eads of which
varni sh-1i ke adhesives are applied, FIG 5 is a schematic view showi ng a
process of &gilonhly & Predsbetninedagh@sditysof ccidnaenli stedd kel ddhesidespenser,
FIG 6 is an enlarged schematic view show ng a drop of varnish-1ike

adhesi ve  di agmdieddtd ropredetegulinedireghen di sdenskt-8sRverd ipng 1RadFcs.
7A, 7B and 7C are_views show ng e | es of inaggrqptiate a%glécations of
varni shli kb dfcsWigk ? fisRResen 8 uccessively by moving in the direction

indicated by arrow A, so that adhesive layers 18-1, 18-2, 18-3, 18-
4 each having a semicylindrical shape are formed thereon. The
varnish-like adhesive is made of thermoplastic resin or
thermosetting resin dissolved in a solvent.

The dispenser 50 comprises a moving mechanism including a
needle 51 and a bafrel 52, and a controller 53. The barrel 52 is
connected to the controller 53 with a f£lexible air pipe 54, which
may be made of vinyl, rubber or the like. The needle 51 has a
tubular structure having an inside diameter of about 0.34 mm, an
outside diameter of 0.64 mm and a length of about 13 mm, and is made
of stainless steel, for example. One end of the needle 51 is joined
to the barrel 52 having a capacity of about 30 cc to contain a
varnish-like adhesive 52a such as thermoplastic resin of
polyetheramidoimide. The barrel 52 is made of polypropylene or the
like. The controller 53 has circuitry and a mechanism to control a
dispensing pressure and a dispensing time of the varnish-like
adhesive by air which is supplie& from.an air pump (not shown) to
the barrel 52 through the air pipe 54.1

In operation} the varnish~like adhesive 52a in the barrel 52
is transferred to the needle 51 by air pressure and dispensed from
an open end thereof. As the barrel 52 and the needle 51 move across
the inner lead (a beginning inner lead) 5-1 in the direction
indicated by arrow A in FIG. 5, the varnish-like adhesive 52a is
dispensed from the needle 51 and a certain quantity of the adhesive

is applied to the region 17-1 of the inner lead 5-1 to form an



FIG. 8 is an enl arged perspective view show ng inner |eads of the second
conventional lead frane, FIG 9 is a viewsimlar to FIG 8, but show ng
inner leads of a lead frame in a first preferred enbodi nent according to
the «i nvention, FIG 10 is a plane vi ew Showi ng the lead frame in a second
preferred enbodi nent according to the invention, FIG 11 is a view simlar
to FIG 10, but showing a lead frane in a third preferred enbodi nent

‘accordi ng tanleRevenygpdd ars-1Fl Gehd? ddhediveeVagersd |19-2,0 1B+-6, 164 hide
showing a lead frame I1n a fourth preferred enbodi nent according to the

i nventi on, fllirGed18nias simiilew wayiduaceseivdly by0mobung sthenibagrall 2acarfd ane
ina fifth preferred enbodi nent according to the invention, FIG 14 is a
vi ew si mi | &het peeils Sip inpthe §30® AYrectieadAt Rathwaniigueisdth A EReRT s
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accordi ng tQ.gheel MM aANadhesive layer on each inner lead appropriately,
other conditions such as a clearance between the needle 51 and each
inner lead 5-1.- 5-8 and a moving rate of the needle 51 need to be
optimized. Under optimum conditions, adhesive layers are formed on
the inner leads without any spillover between adjacent inner leads.
After the varnish-like adhesive layers 18-1 ~ 18-8 are formed on
the inner lead 5-1 ~ 5-8, the solvent contained therein 1is
evaporated by placing the inner leads on a hot plate heated at a
predetermined temperature for a several minutes.

According to the second conventional lead frame, a varnish-
like adhesive 52a is dispenséd'continuously by supplying air to the
barrel 52, as the barrel 52 and the needle 53 move across the inner
leads 5-1 ~ 5-8 successively. In this case, a time lag from
pPressurizing the barrel by air-to dispensing the adhesive from the
needle exists, and it depends on a gquantity of the adhesive 52a
contained in the barrel 52. In'addition, even if the barrel stops
being pressurized after an intended application of adhesive to the
inner lead (an ending inner lead) 5-8, the dispensation of the
adhesive will not stop simultaneously due to residual air pressure
in the barrel 52. Therefore, the quantity of the adhesive applied
to the beginning inner lead 5-1 and that applied to the ending
inner lead 5-8 become unstable, typically more than the
predetermined normal quantity thereof.

FIGS. 6, 7A, 7B and 7C show examples of inappropriate



8 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Before explaining a | ead frane
for a sem conductor device in the first preferred enbodi nent, the

af orenenti oned conventional |lead frane and a net hod of making the same wll
be explained. FIG 1 shows the first cd®entional |ead frane for a

sem conductor device. The lead frane 1 used for a sem conductor device of
LOC package structure conprises a pair of frame rails 2 extending in

package str | 5 2 © n o
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fromeach dai® Bgp1icaeass dfhehéaidhesivd thhend riaker raiad 8-1 ®egRROsSQ ffogach
other. FIG 2 shows the conventional |ead frame to which insulating filns
are stuck, Mhefepdhéskee jar csealred mhdtheitamenbypndi ke thef peedlce Siudseats as
used in FIG 1. A pair_of strips of insulating filns 7 are stuck to the
inner | eadSIBRMIFR R de SUERACRNERRS EORerf tOnd A GMOWRi An( REE- showh§/ iin
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i nsul ating édgéﬁif7diZBQnEQEGfrAﬁ*%ﬂé'§e§HQe 51, an excessive gquantity of
adhesive (which equals to sum of the quantity of the drop 19 and
the predetermined normal quantity to be dispensed) is applied on a
predetermined region 17-1 of the beginning inner lead 5-1, and may
form a thicker adhesive layer 18-1 than the subsequent.adhesive
layers 18-2, 18-3 formed on the second and third inner leads
(intermediate inner leads) 5-2 and 5-3, as shown in FIG. 7A.
Nonuniform thickness of the adhesive layers may result in a defect
in subsequent wire bonding for making a semiconductor device.

On the other hand, aé.shown in FIGS. 7B and 7C, when such an
excessive guantity of adhesive ié applied to the inner lead, a
spillo&er 20a on both edges of the inner lead 5-1, or a bridge 20b
between the adjacent inner leads S-1 and 5-2 may be created. If the
back side of the inner lead is stained with such adhesive, a wire
bonding thereto may be defective.

A similar phenomenon ﬁay be observed for an adhesive layer
formed on the ending inner lead, because the quantity of the
varnish-like adhesive may becomes ﬁnstable, typically more than the
predetermined normal quantity,'due to an inertial effect of the
remaining adhesive in the needle.

In sum, if the adhesive layers formed on the inner leads are
not uniform in a large extent, mounting a semiconductor chip on the

inner leads and wire bonding may be defective, and it may be



the- outer |leads 6 are fabricated by etching or pressing. The insulating
film7 may be a resin film such as polyimde film on both surface of

whi ch an adhesi ve | ayer of thernnplastig resin or thernosetting resinis
formed. The insulating film?7 is punch in a predeterm ned shape with a
punch and a die (not shown), then stuck to the inner |eads 5 of the |ead
frame 1 by heat and pressure. FIG 3 show a conventional sem conduct or

devi ce, Wheli€ifbcllitk eopatitiain aa echiinodérc aeadcdnductie packagence nuneral s as used

in FIGS. 1 and 2. For assenbling the sem conductor device 30, a
seni conduct or chi pYer¥ haviend Sranerfarn aysericapduarer geydcein fdeebhrst 9 js

I |t 1,0 he .l.ead f 1.th d . h
ol at ] ng BHEERETShABAEREAY " deBar O R The Tner $0hd0 s aHE the
cor r espondifgCOMACL -3 1O ti9;REBEABMNG RunGhl s 13 ddca Ghepidl cally

y bo g a bondi

connected b ing wres usi ng tool (not shown),
respectivelg. Finally, the inner |leads 5, the sem conductor chip 13, and
t he bonding wires 15

_FIG. 9 shows main portions of inner leads of the lead frame

in the first preferred embodiment, wherein only five inner leads are
shown for convenience. The lead frame comprises two different kinds
6f inner leads, i.e., first inner leads 21-2, 21-3 and 21-4 each
) having a region 22-2, 22-3, 22-4 on which a predetermined quantity
of adhesive is applied, and second inner leads 21-1 and 21-5 each
having a region 22-1, 22-5 which is wider than thos¢ of the first
inner leads. The first inner leads 21-2, 21-3 and 21-4 have a width
W, which is similar to those of a conventional lead frame shown in
5 FIG. 8, while the second inner leads 21-1 and 21~5 have a width W.
which is wider than W, . The second inner leads 21-1 and 21-5 are
arranged at the positions where one successive application of
varnish-like adhesive to the inner leads begins and énds,
respectively (hereinafter referred to as a beginning inner lead.Zl—l
) and an ending inner lead 21-5). In this case, the ratio of W, to W
is preferably 1 to 1.3 (i.e., Wi :W; = 1:1.3) or more. Moreover, the
thickness t of the beginning and ending inner leads 21-1 and 21-5
is the same as those of other inner leads 21-2, 21-3, 21-4
(hereinafter referred to as intermediate inner leads).
3 Since the beginning inner lead 21-1 and the ending inner
lead 21-5 are wider than the first inner leads 21-2, 21-3, and 21-4
in width (i.e., the beginning and ending inner leads 21-1 and 21-5

have a wider region 22~1 and 22-5 than those of the intermediate



are covered by a nolding resin 16 to expose the outer |eads 6 which extend
“in J-shape toward the backsi de of the sem conductor device 30. According to
t he conventional |ead frame and the con%fntional sem conduct or devi ce,
however, there is a disadvantage in t hat t hey cost high, as expl ai ned
before. To overcone such shortcom ngs, a second conventional |ead frane for
a sem conductor device has been proposed. FIG 4 shows the second

conventi onglyabeag Jdsae. o WHGLE! Nyddl £- PRI el aRdb £lsadvdYqdankery &feer ence
nunerals as used In FIGS. 1 and 2. The lead frame 1 has inner |eads 5, on
pr edet er M RREni eW+Dike hdheéivdiicghapplidhtd ke pelfiesingsimier apadi Ed-1t 0
form adhesive | ayers 18. According to the second conventional |ead frane,
as expl ai nedt rdfeoremdinigeiangre 1gddadt ageduento hblne t PleereRgnfe xiia inesd
frame becones | ow, and the senicondHctor package may containg |ess quantity

of noi st ur P&E® Enathg ePRhshYaFishalkke 2 RS iRk &g& ﬁ’8§e5§ ¥ e FIG
oot o AR 2 A P O RIS (e
thereof, then form appropriate adhesive layers, the thickness of
which substantially equals to those of adhesive layers formed on the
intermediate inner leads 21-2, 21-3 and 21-4. According to the
first embodiment, the thickness differences between adhesive layers
formed on inner leads, which may cause a defect in wire bonding, are
minimized.

FIG. 10 shows the lead frame in the second preferred
embodiment according to the invention, wherein like parts are
indicated by like reference numerals as used in FIGS. 4 and 9. The
lead frame 1 has eight leads 4 for convenience, which comprises
intermediate inner leads 21-2 ~ 21-7 each having a region 22-2 ~
22~7 on which a predetermined quantity of adhesive is applied, and
a beginning inner lead 21-1 and an ending inner lead 21-8 each
having a region 22-1, 22-8 which is wider than those of the
intermediate inner leads. As an application of varnish-like adhesive

~ to each inner lead proceeds in the direction indicated by arrow A,
the wider region 22-1 of the beginninq inner leads 21-1 where the
application begins can receive an excessive quantity of adhesive,
and the region 22-8 of the ending inner lead 21-8 where the
application ends can receive an excessive quantity of adhesive.

Actual examples of lead frames in accordance with the
invention together with those of the conventional lead frame are

demonstrated by the inventors and will be explained bhelow.



i nner |eads 5-1 - 5-8 separated by a predeterm ned spacing with each ot her
are shown for conveni ence, the nunber of the leads is 10 optional.
predet erm ned quantity of the varnish-1ljke adhesive is applied to a

predeterm ned region 17-1 ~ 17-8 of eackPinner lead 5- 1 ~ 5-8 with a
di spenser 50 successively by nmoving in the direction indicated by arrow A,
so that adhesive |layers 18-1, 18-2, 18-3, 18- 4 each having a

sem cylindrica

of thernoplastic resin or thernpsetting resin dissolved in a sol vent.

di spenser 861€oRPr t&e8tahABVEAGE AR HEYR SRS IAMi Yfftdh fFéaRse 9Peadd &
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di amret er
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o] 0.34 f 0.64 mmand a length of

and a contio

3. The harrel 52 is. c c%p t o t.he
I

| er,
RPBI BTATE ?)lf?) %54,5%“|mchmnay e naé‘eergfln\?'lfr?ﬁlr,

about 0. mm an outside dianeter o

A

shfapetaléi¢ gl ifieFeot2iNihellay niating kbigkihess e ofs nmade

The

about 13 nErcéfdhrice Wetle the sheéndienassadieals, shown enappte.9 Qherensh@ert he
needl e 51 is joined

referred to as "EXAMPLE 2"). Each lead frame has the same spacing of
0.3 mm between adjacent inner leads. Although FIGS. 8 and 9 only
shows five leads, the actual examples have about 20~ 80 leads in
one piece.

Each inner lead of EXAMPLE 1 has a width of 0.3 mm, and each
intermediate inner lead of EXAMPLE 2 has the same width as those of
EXAMPLE 1 (0.3 mm), while each beginning inner lead of EXAMPLE 2
where an application of varnish-like adhesive begins and each ending
inner lead thereof where an application thereof ends have a width
of 0.5 mm. |

A varnish-like adhesive is applied to the inner leads of each
lead frame with the dispenser 50 shown in FIG. S. The varnish-like
adhesive contains thermoplastic resin of polyetheramidoimide,
coefficient of viscosity of which is about 100 Pa * s at 25 C and
a solid portion of which is about 20 wt%. The varnish-like adhesive
is filled in the barrel 52 having a capacity of about 30 cc, and
sealed. As the needle 51 is moved across the inner leads
successively (without being paused even above the spacing between
adjacent inner leads), the varnish—like adhesive is dispensed from
the needle 51 continuocusly. The pressure for the dispensation is
3.5 kg/cm?*, the moving rate of the needle is 10 mm/s, and the
distance between the tip (open end) of the needle and the inner

leads is 0.15 mm. These conditions are determined so as to form



to the barrel 52 having a capacity of about 30 cc to contain a varnish-1ike
adhesi ve 52a such as thernoplastic resin of polyetheram doi mde. The barrel
52 is made of pol ypropylene or the like. The controller 53 has circuitry
and a mechanismto control a dispensinglfressure and a dispensing tine of
the varni sh-1ike adhesive by air which is supplied froman air punp (not
shown) to the barrel 52 through the air pipe 54. In operation, the

ish-1ik i i b | .52 i f dto th dl 51
by air pres SOBSSER 3038 GF IO B EhTrBRen A doo peaPOr AL BT BNt es
and the neeé&:ﬁ:ﬁ%e@%r%@.ﬁQsﬂ'xetrgfof@,n%ﬁelsglaéén@gtﬂtﬁ%e'ﬂ\ggn&drﬁgeé & 3?%%5' 1

in the direction indicated by arrow Ain F varni sh-11ke a sive
52a is di spenszdiesionittieidkaeds cob khanddRe$Brd dapesisianifitky he i nddhesi ve
is applied to the region 17-1 of the inner lead 5-1 to forman adhesi ve
| ayer 18- 1. ldkhadhgghesiiseappliads tegeach igndr Iad4 ashe sadvent dontaisedi | ar

way success'vel%.by.nnvin the barrel 52 and the needle 51 in the sane
&Snﬁﬁuﬁﬁé§3F§ﬁ§$eh§iﬁ&ree stages of hot plates, the

direction A“3RE
temperatures of which are 100C , 200 C and 300C , respecﬁively.
Each lead frame having the inner lead on which the adhesive layer is
formed is conveyed on the hot plates of 100C , 200 °C and 300C
successively in order and heated for 5 minutes each.

In accordance with the process explained above, 100 pieces
of lead frames of EXAMPLE 1 and EXAMPLE 2 to which varnish-like
adhesives are applied are made, respectively, and thickness of
adhesive layers of each lead frame thus formed are measured. The
measuring is performed by using a commercially available .focal
microscope (which is capable'bf detecting a distance of up to 0.1 gz
m) to obtain the distance between the surface of each adhesive layer
and the surface of the inner lead in the vicinity of the adhesive
layer (i.e., the thickness of each adhesive layer). The results of

the measuring are shown in TABLE 1 and TABLE 2 for EXAMPLE 1 and

EXAMPLE 2, respectively.

TABLE 1
EXAMPLE 1 MINIMUM AVERAGE MAXTMUM
(PRIOR ART) THICKNESS THICKNESS THICKNESS
BEGINNING INNER '

LEAD 35.9 um 40.5 um : 52.2 um
INTERMEDIATE . N
INNER LEADS 29.0 um 30.5 um 31.7 um
ENDING INNER

LEAD 38.9 um 43.1 um - 55.6 um




t he-varni sh-1i ke adhesive 52a fromthe needle 51. In this case, in order to
form an adhesive | ayer on each inner |ead appropriately, other conditions
such as a cl earance between the needl e 51 and each inner lead 5-1 5-8
-and *a nmoving.rate of the needle 51 need 4o be optim zed. Under optinmum
conditions, adhesive |ayers are fornmed on the inner |eads w thout any

spil | over between adjacent inner |eads. After the varnish-|like adhesive

| ayers 18-1 ~8-8 are forned on the inner lead 5-1 ~ "5-8, the sol vent
contained therein is evaporated by placing the inner |eads on a hot plate
heated at a predet acaeridadt rgdeaconventdpnal skagdr franf Qft BXAMPAECSr B ng to

the second conventional |ead_frane, .a ni she, 14 ke adbesi ve 52a4i

di spensed C‘B’rﬁli“\"fﬂoﬂé’ic%ﬁils gﬁf)}pﬁrﬁf‘%ég ¥( ¥?§‘6"‘t E%B Babrd| gg',%“ag tﬁ%gb‘ér rel 52
and the neegle 53 FRYEvesdqeSthidkhesBNEL £ t&aTedadd = Bisucanssknely. In
this case, a time lag frompressurizing the barrel by air to dispensing the
adhesi ve fronffidrenceatkeldbi stms (43d 4 0 dSPehdsn enlZ Sguahindy2oP he

adhesi ve 52a contained iin the barrel 52. In addjtion,_even if the barrel

stops bei ng: Pt dssuri Bed 3&F &M &n23 T?t”eﬁ&leoFeéﬁ_ﬁF?’c"ﬁlVo_nﬂB‘fs'ail‘?'Fésé’ia%"?Jo_ t he
nner | ead (0,G00L sk {iked §2%dardatbe hgefl aPERALLIAR. OF the adhesive

w Il not stop sInmultaneously due to resi alr pressure
| TABLE 2
EXAMPLE 2 MINIMUM AVERAGE MAXIMﬁM
(INVENTION) THICKNESS THICKNESS THICKNESS
BEGINNLIEI;% INNER _ 29.4 um 30.5 um 32.7 um
If;ﬁmagm:gg: 28.9 um 31.0 um 31.6 um
D e o 30.1pm 31.3 mm 32.9 mm

On the other hand, accoréing to the lead frame of EXAMPLE 2
~in accordance with the invention, a minimum thickness difference is
1.2 zm (30.2 #um ~ 28.92m = 1.2 « m), and an average thickness’
fference and a maximum thickness difference are 0.8um (31.3 zm
- 30.54m =0.8 #m) and 1.3um (32.9 2 m - 31.6xm = 1.3 £ m),
respectively. Thus, thickness differences of adhesive layers become
minimum.
Next, a lead frame in a third preferred embodiment according
5 the invention will be explained in FIG. 11, wherein like parts
re indicated by like reference numerals as used in FIG. 10.
The lead frame 1 includes inner leads 21-1 ~ 21-8 each

having a region 22-1 ~ 22-8 on which a predetermined guantity of



in the barrel 52. Therefore, the quantity of the adhesive applied to the
begi nning inner lead 5-1 and that applied to the ending inner |ead 5-8
beconme unstable, typically nore than the predeterm ned nornmal quantity
thereof. FIGS. 6, 7A, 7B and 7C shom1eﬂ§nples of i nappropriate 12
application of the varnish-like adhesive to the inner |eads. Before the
application of the adhesive to the inner |lead 5-1 begins, a drop 19 of
adhesi ve | svaxrdahellild adhesdpenisagpdied haandeehtee Skcdnéaty lgadsi 2y-land
surface tension, etc., as shown in FIG 6. If, in addition to the drop 19,
a predeter ird godn2ity QﬂChabmé‘sfH/@ ir§gﬁeﬁt?1h1'di2§péns%ﬁ'3f Osnhheh rafed| e

of the S?SSS%VEA%“%% N S TR S
appl i ed on g PHeUetALTh e d8h Hbeh/stadd JeNEnDR-A0L NF AR Jegad 2rd. and
y forma t hesive | ayer t han t e subsequent adhesive [ayers

18-2, 18-3 f ernmpd-onid parsersindiaad, tdt kHel pitEribfadfere one successive
application of varnish-like adhesive begins and ends in the
direction as indicated by arrow A in FIG. 11, respectively. The
secondary leads 23-1 and 23-3 are branch off from the inner leads
21~1 and 21-8, respectively, regions.24-1 and 24-3 of which are
twice wider than those 22-1 ~ 22-8 of the inner lead 21-1 ~ 21-
8.
On the other hand, the secondary lead 23-2 is located in the
middle of the series of inner leads 21-1 ~ 21-8, one end of which
is joined to the inner lead 21-4 and branched off therefrom, a
region 24-2 of which has the same area as those of the inner leads
21-1~ 21-8.
Each spacing between adjacent inner leads or between the
secondary lead and its adjacent inner lead are the same. Moreover,
all regions 22-1 ~ 22-8, 24~1 ~ 24-3 are located inside ah area
12 in which a semiconductor chip (not shown) is later to be placed.

A thermoplastic insulating adhesive having alglass
transition temperature of 220 C is dissolved with a solvent to
obtain a varnish-like adhesive. The varnish-like adhesive is applied
to the lead frame by a similar dispenser in a similar way £o those
in aforementioned preferred embodiments. First of all, a needle of
the dispenser where the varnish-like adhesive is dispensed is
positioned on the region 24-1 of the secondary lead 23-1, from

which the application of the varnish-like adhesive begins. When the



(internediate inner leads) 5-2 and 5-3, as shown in FIG 7A. Nonuniform

t hi ckness of the adhesive layers may result in a defect in subsequent wre
bondi ng for maki ng a sem conductor device. On the other hand, as shown in

FIGS. 7B and 7C, when such an excessivé”%uantity of adhesive is applied to
the inner |lead, a spillover 20a on both edges of the inner lead 5-1, or a

bri dge 20b between the adjacent inner |leads 5-1 and 5-2 may be created. If

the back si feddiord MRfidsad bartbd BRYcW EBnEHERs2ERESIYEnidh WM {16
bondi ng trmiﬁﬁé}?éﬁ} be de#éctive. ﬁ?%iniﬁa? pheﬁonengn may bemtbserved for

an adhesi vaadiydrvef asnmpdessutivedndi Adrri.nBecateadthdrcdissa theaeqlagtoty of
the varni sh-1i ke adhesive nay becones unstable, typically nore than the

predet er m resttuadr daspepsaftiony fromethep timej aErptefdsugipréng ©ie thiagreémedhi ng
adhesive in the needle. In sum _if the adhesive |ayers forned on the inner

| eads are rHSt@RileoTANEHEY Phrafhesivents SISRRPPRY TF We e oot cHID on

the inner leads and W & QNE"Lo P endgheEtL¥Er 8RehbofBYeRE, such
unstable quantity of adhesive is received by the region 24-1 of the
secondary inner lead 23-1. In this case, since the area of the
region 24-1 thereof is twice wider than those of the regions 22-1
~ 22-8 of the inner leads Zl—i ~ 21-8, the region 24-1 is wide
enough to receive the unstable quantity of adhesive which may
depend on a changeable time lag of dispensation due to a remaining
volume of the adhesive contained in the barrel. As the needle of the.
dispenser is moved toward the inner lead 21-1 at a constant rate,
the quantity of adhesive dispensed from the needle becomes stable
and a predetermined quantitf of adhesive is applied to the region
22-1 of inner lead 21-1, the region 22—2 of the inner lead 21-2,
and so forth; to form uniform adhesive layers thereon.

In the third preferred embodiment, the application of
adhesive ends at the secondary lead 23-3. When the needle of the
dispenser is moved above the region 24-3 of the secondary lead 23-
3, the barrel is released from pressure. Although a remaining air
pressure keeps the adhesive being dispensed and an unstable quantity
of adhesive is dispensed until the dispensation finally ends, the
region 24-3 of the secondary lead 23-3 receives such adhesive. The
region 24-3 is wide enough to receivg.the unstable gquantity of
adhesive which may depend on a changeable time lag of dispensation
due to a remaining volume of the adhesive contained in the barrel.

Moreover, the secondary lead 23-3 also receives a residual



13 difficult to obtain a thinner seniconductor package. Next, a |ead f
for a sem conductor device in the first preferred enbodinent wll be
explained in FIGS. 9 and 10, wherein Ii é-parts are indicated by like

reference nunerals as used in FIG 4. F

9 shows main portions of in

| eads of the lead frame in the first preferred enbodi nent, wherein on

five inner

| eads are shown for convenience. The lead frame conprises t
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region 22-1, 22-5 which is wider than those of the first inner |eads.
first innerfiageds 21- 2, 21-3 and 21-4 have a width VWerr]mhlch is simlar
to those of a conventional |ead frame shown in FIG 8, while the secon

i nner | eads 21 1 ahQ e gthzrggep%pfﬁrdpﬁ sgRadipenhi anqtdey; é@?ortdﬁam Veadr] .

The second
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begi ns and
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quantity of adhesive which may be dispensed in the course of one
successive application. Therefore, uniform adhesive layers formed on
the inner leads 21-4 and 21-5 adjacent to the secondary lead 23-2
are ensured.
For making a semiconductor device by using the lead frame in
the third preferred embodiment according to the inventién, a
semiconductor chip is mounted on the inner leads and the secondary
leads through the adhesive layers. Contact pads on the
semiconductor chip are electfically connected to the corresponding
inner leads by bonding wires, respectively, while the secondary
leads are not electrically connected to the semiconductor chip.
Finally, the inner leads, the secondary leads, and the bonding
wires are covered by a molding resin to form a semiconductor device.
According to the third preferred embodiment, the secondafy
leads are similar to the inner leads in shape and branched off from
the adjacent inner leads, however, they are not limited to such
particular shapes or stfuctures. The secondary leads may have a
variety of shapes as far as they are capable of receiving unstable
quantities of adhesives. Moreover, the secondary leads may be
directly extended from a frame rail or a dam bar of the lead frame.
Arrangement of secondary leads in the lead frame in

accordance with the invention may be modified as explained below but
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and an ending inner lead 21-5). In this case, the ratio of Werr] to W is
preferably 1 to 1.3 (i.e., Werr]:Werr] = 1:1.3) or nore. Mreover, the
t hi ckness t of the beginning and ending inner |eads 21-1 and 21-5 is the
same” as those of other inner |eads 21-22121-3, 21-4 (hereinafter referred
to as internmediate inner |eads). Since the beginning inner |ead 21-1 and
the ending inner |ead 21-5 are wder than the first inner |eads 21-2, 21-3,

and 21-4 i nmydifikations arehfodagnited@orblefNGnbodink@E. | eads 21-1 and 21-5
have a wi der region 22-1 and 22-5 than those of the internediate 14
i nner | eads 21-2, 2FI8. d3dshbws) a deard iffraame eikcestse vRogrant ptgfetred
varni sh-1i ke adhesive is applied to the beginning inner |ead 21-1 or the
endi ng i nnePMPRAMINE FRRFAIG% k SRendRERREEXPI atRe Beflddke, gtargé;sappbi ed
van o KEpRCRE S, IR PR T P U TR, E00, 35 s ene
adhesi ve | aygpSaidit ! Bhinessodiarihiielas Upsl aAnfdabhyeghals fdihese,of
adhesive layers forned on"the
unstable quantity of adhesive are positioned outside a region 12
where a semiconductor chip is mounted.

FIG. 13 shows a lead frame in the fifth preferred embodiment
according to the invention, wherein like parts are indicated by
like reference numerals as used in FIG. 11. The lead frame is
similar to that shown in FIG. 11, but secondary leads 23-1 and 23-3
which receive an unstable quantity of adhesive are positioned
outside a region 12 where a semiconductor chip is mounted, while
another secondary lead 23-2 is positioned in the middle of the
series of inner leads 21-1 ~ 21-8,

FIG. 14 shows a lead frame in the sixth preferred embodiment
according to the invention, wherein like parts are indicated by
like reference numerals as used in FIG. 11. In the embodiment, only
secondary leads 23-1 and 23-3, which receive an unstable quantity
of adhesive, respectively, are positioned inside a region 12 where
a semiconductor chip is mounted.

FIG. 15 shows a lead frame in the seventh preferred
embodiment according to the invention, wherein like parts are
indicated by like reference numerals as used in FIG. 11. In the
embodiment, only a secondary lead 23-2 is positioned in the middle
of the series of inner leads 21-1 ~ 21-8 to receive an unstable

quantity of adhesive.

In the above menticned préferred embodiments, a varnish-like



internediate inner |leads 21-2, 21-3 and 21-4. According to the first

enbodi nent, the thickness differences between adhesive |ayers forned on

i nner | eads, which may cause a defect in_wre bonding, are mnimzed. FIG
10 shows the lead franme in the second p?gf erred enbodi nent according to the
invention, wherein like parts are indicated by like reference nunerals as
used in FIGS. 4 and 9. The lead frame 1 has eight |eads 4 for conveni ence,
whi ch conpriffsikyat §mgg i 21 2:H.21- i:ng ion
22-2 ~ 22- 7é on v]\}k{iacﬁaa pr%c?gpe??nﬂneegcfe%&%ﬁt %%32/510?2 'agéég?\glge r@e\galgpf)?e ,gand a
begi nni ng iniky deeat b bbaadnasuehilivnt MEcirRad 3 8anashviaviypgra,
region 22-1, 22-8 which is wider than those of the internedi ate inner

| eads. As dFREpsInens oiinofondgrmitohmpirkeedflicsentlyoappth vareishehike
proceeds in the.direction_ indicated by arrow A, the w der region 22-1 of
the begi nnideEAreT YeA699x the gdliesives may Pe BRALIAC He)yidnBath Pt doReme an

excessi ve aﬁgni't esi v the redgi on 22-8 of the di ng. i.nner
lead 21-8 ereé t%relo%b |ca4i€l}1e?r}' htcaann‘?giceeﬁes’é{'hug%%_%q gut rlté’y_ of
adhesi ve. _/}ﬁhlﬁﬁlsxmh@scwépér@a@,Td@@eﬁum LAELANER pahkE, [ he 1 nvention
together with those of the conventional lead frane are
Although the invention has been described with respect to
specific embodiment for complete and clear disclosure, 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.



denonstrated by the inventors and will be explained bel ow. 15 A netallic
pl ate of Fe-42%\i alloy having thickness t of 0.15 mmis etched to formtwo
types of lead franes. One is a conventional |lead frane such as shown in
FIG. 8 (hereinafter referred to as " EXAVPLE 1"), and another is a | ead
frame in accordance with the invention such as shown in FIG 9 (hereinafter
referred to as "EXAMPLE 2"). Each |ead frane has the sane spacing of 0.3 nm
bet ween adj@gfntsi Eimebeasls. Al though FIGS. 8 and 9 only shows five | eads,
t he actual Exanmptres haveabout 20~80 | eads in one piece. Each inner |ead of

EXAMPLE 1 has a w Ut Ia akad. frafe fonch eafiicdnduetordentice | nadd Leall fehme
EXAMPLE 2 has the same width as those of EXAMPLE 1 (0.3 mm), while each
begi nni ng iMWNg| 2RLUsRLIESARPL Eeaiswheach saidpigadchaviog af regieni orhwhiikle
adhesi ve begi ns_and. each ending jnner |ead thereof where an application

t her eof en h%@%@%ﬁ%ﬁcﬂ§1iﬁpkiQ§lﬁﬂ that a semiconductor chip 1s to be

attached to said leads with said adhesives, said leads comprising:a
plurality of first leads having a region on which a predetermined
quantity of adhesive is applied successively; and

a second lead having a region on which an unstable quantity of
adhesive is received.

2. A lead frame for a semiconductor device, said lead frame
having a plurality of leads, each said lead having a region on which
an adhesive is applied so that a semiconductor chip is to be
attached to said leads with said adhesives, said leads comprising:a
plurality 6f first inner leads having a region on which a
predetermined quantity of adﬁesive is applied successively; and
a second lead having a region which is wider than that of said first
inner leads so that an unstable quantity of adhesive is received
thereon.

3. A lead frame for a semiconductor, according to claim 2,
wherein:
said second lead is provided at a position where said application of-
said adhesive begins. |

4. A lead frame for a semiconductor, according to claim 2,
wherein:
said second lead is provided at a position where said application of
said adhesive ends.

5. A lead frame for a semiconductor, according to claim 2,

wherein:

A



A varni sh-1i ke adhesive is applied to the inner |eads of each |ead frane
with the dispenser 50 shown in FIG 5. The varni sh-11i ke adhesi ve contains
thernopl astic resin of polyetheram doi i coefficient of viscosity of

whi ¢ch is about 100 Pa s at 25 [err]C 2él'hd a solid portion of which is
‘about 20 Wt % The varnish-like adhesive is filled in the barrel 52 having a
capacity of about 30 cc, and sealed. As the needle 51 is noved across the

i nner | eadsasdicesad viad (@i piwitedaithpopiticed ehere ahdd caggidcapibmi g

bet ween adj acent inner |eads), the varnish-1like adhesive is dispensed from
the needl es8id adhesinpobstins and grd@sssm@%im% di spensation is 3.5

kg/ cnferr t he novin of the needle is d the d St ance
bgtwg[en t]he tip (8pefl gﬁ% %5 néeﬂ?"élcé’ﬁﬂufﬁ%r'l ﬁﬁg?r‘i{llé%?dg'c’l §1HM™M B 'mm

These cond%bg&% are determ ned so as to form 16 adhesive |layers of 30
[err] mthickness after evaporating a solvent contained therein. Therefore,

these condighl @Nfediii 6haskivl depeidli NAORsameRsivhad 13 akitReSwodet om
adhesive | ayers. ‘After the varnish-
side to side than that of said first lead.

7. A lead frame for a semiconductor device, said lead frame
having a plurality of leads, each said leads having a region on
which an adhesive is applied successi?ely so that a semiconductor

+ chip is to be Attached to said leads with said adhesives, said.leads
comprising:
a pluraiity of leads on which a predetermined quantity of adhesive
is applied; andmeans for receiving an unstable qﬁantity qf
adhesive. |

; 8.2 lead frame for a semiconductor device, according to
claim 7, wherein:. '
said receiving means is a secondary lead, one end of which is joined
to one of said leads.

9. A lead frame for a semiconductor device, according to
claim 8, wherein:
said secondary lead is provided inside an area in which said
semiconductor chip is to be placed.

10. A lead frame for a-semiconductor device, according to

claim 8, wherein:
said secondary lead is provided outside an area in which said
semiconductor chip is to be placed.
11. A lead frame for a semiconductor, according to claim 7,

wherein:

AR O )



| i ke adhesive is applied to each inner |ead, the solvent contained therein
I s evaporated by three stages of hot plates, the tenperatures of which are
100[err]C, 200 [err]C-and 300[err]C , respectively. Each |lead frane having
the.inner | ead on which the adhesive | r is formed is conveyed on the hot
pl ates of 100[err]C, 200 [err]C and 300[err] C successively in order and
heated for 5 mnutes each. In accordance with the process expl ai ned above,

100 pieces sQfid akbdi RS REaREAVBLErb BREPAVR Bdsieivhi Ghevar Hashe | i ke

adhesives are applied are nmade, respectively, and thickness of adhesive

| ayers of eapphitatddnfofirsaidmdhebdverdsgane. neasured. The nmeasuring is
perfornmed by using a commercially available focal mcroscope (which is
capabl e of detectihglalerdifzape Br @psenieoniurter] agrordinditd flake 7,

di st ance bekﬁpen the surface of each adhesive |ayer and the surface of the
i nner | ead "TEHE vicinity of the adhesive layer (i.e., the thickness of

e e e ThE BRI 1oChA TN e PO TR | o
application of said adhesive ends.

13. A lead frame for a semiconductor, according to claim 7,
wherein:
said receiving means is provided at positions where said application
of said adhesive begins and ends.

14. A semiconductor device, comprising:

a lead frame comprising a plurality of leads, each said lead having
a region on which a predetermined quantity of adhesive is applied
successively, and means for receiving an unstable amount of
adhesive;a semiconductor chib having a plurality of contact paqs,
each said lead of said lead frame being attached to said
semiconductor chip with séid adhesive, said plurality of contact
pads being electrically connected to corresponding leads,
respectively; and

a sealing resin for covering said regions of said leads, said
receiving means, and said semiconductor chip.

15. A semiconductor device, according to claim 14, wherein:
said receiving means is a secondary lead, one end of which is joined
to one of said leads.

16. A semiconductor device, according to claim lS,nwherein:
said secondary lead is provided inside an area in which said
semiconductor chip is to be placed. |

17. A semiconductor device, according to claim 15, wherein:

* c L L} S *



17 According to the conventional |ead frame of EXAVMPLE 1, a mini num

thi ckness difference is 9.9[err] m(38.9 [err] m- 29.0[err] m= 9.9 [err]
m, and an average thickness difference and a nmaxi numthi ckness ifference
are-12.6 [err] m(43.1 [err] m - 30.5[éK$] m= 12.6[err] m and 23.9 [err]
m 55. 6 [err] m- 31.7[err] m= 23.9[err] m, respectively. Thus,
substanti al thickness differences of adhesive |ayers are observed. TABLE 2

[err] EXAMP I M On
t he ot her h%'fnld‘? saecccoonrd rﬁ’g 1{}4 oalyt %gwkéggll ?%rr%ut{i% e2a |lrr11 ggégg(ﬁg‘lﬁg/g W th
the inventi gdhicandidtoFuBhipiickeee grdde.ence is 1.2 [err] m (30.1 [err] m
- 28.9[err] m= 1.2 u [err]), and an average thickness fference and a

maxi mum t hi ckness18li fX sesncenduceod dvige( Hac®rfibng [tonrclaB 13 ewlnE}ren:n* 0.8
[err] m) and 1.3[err] m(32.9 [err] m- 31.6[err] m=1.3 [err]

respect i vel $214hE8C il MRRNS ¥ rRIREAIBE alhes P\?élvay’»ew é""tf%"c%n%ald

m ni mim application of said adhesive begins.

19. A semiconductor device, according to claim 14, wherein:
said receiving means is provided at a position where said
application of said adhesive ends. |

20. A sémiconductor device, according to claim 14, wherein:
said receiving means are provided at positions where said
application of said adhesive begins and ends.

21. A method of making a lead frame for a semiconductor
device, said lead frame having a plurality of leads, each said
lead having a region on which an adhesive is applied successively
so that a semiconductor chiﬁ is to be'attached to said leads with
said adhesives, said leads comprising.a plurality of inner leads to
which a predetermined quantity of adhesive is applied, and means
for receiving an unstable amount of adhesive, said receiving means
comprising a first receiving means and a-second rgceiving means
which are provided at positions where said application of said
adhesive begins and ends, respectively, the method comprising the
steps of:
dispensing adhesive toward said first receiving means, said inner
leads and said second receiving means continuously as said dispenser
relatively moves across said first receiving means, said inner
leads and said secohd receiving means successively}
receiving an initial dispense of said adhesive by said first

receiving means;

—
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Next- a lead frame in a third preferred enbodi nent according 3 the
invention will be explained in FIG 11, wherein like parts ce indicated by
| i ke reference nunerals as used in FIG 10. The lead frane 1 includes inner
l eads 21-1 ~ 21-8 each having a region 23-1 22-8 on which a
predeterm ned quantity of varni sh-1i ke adhesive is applied, and three
secondary | eads 23-1, 23-2, and 23-3 each having a region 24-1, 24-2, 24-3

on which a : A Bt dhesiVee i S 1aPRAH T, o} r ads
23.1 and 2305 3iA9|€ pltierhindl Ry S PR o R R 50,
~ 21-8 in psachl keid inner, 1@dd,t sacpesdivieos aer e one successive application
of varnish-1ike adhesive begins and ends in the direction as indicated by
arrow A i n 1Be@iving rhgekastyedispeire st aadliat \adhemlsve? 1yl sanidl 28Somt e
branch off from¢the inner |eads 21-1 and 21-8, respectively, regions 24-1
and 24-3 of PSHEHRME2EW ce wi der than those 22-1 ~ 22-8 of the inner |ead

21-1 ~ 21- 8. On the QUASERSRUE WaRSngCsC0d8 Ve &R 23 4 LEnilSRisSd, the

device, according to claim 21; wherein:
said adhesive is dispensed from a dispenser by an air-pressure.

23. A method of making a lead frame for a semiconductor
device, according to claim 21, wherein:
said first receiving means and said second receiving means are leads
having a wider region on which the unstable quantity of adhesive is
received than said inner leads.

24. A method of making a lead frame for a semiconductor
device, according to claim 21, wherein:
said first receiving me&ns'énd said second receiving means are

secondary leads.

[
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m dd e of the series of inner leads 21-1 ~ 21-8, one end of which is joined.
to the inner lead 21-4 and branched off therefrom a region 24-2 of which
has the sanme area as those of the inner | eads 21-1~ 21-8. Each spacing

bet ween adj acent inner |eads or bet weenZBhe secondary |l ead and its adjacent
i nner |l ead are the sanme. Mreover, all regions 22-1 ~ 22-8, 24-1 ~ 24-3 are
| ocated inside an area 12 in which a sem conductor chip (not shown) is

later to be gdseadr oF fwAErom¥ekasdgsc | nsul ati ng adhesive having a gl ass
transition tenperature or 220 [erriCis dissolved with a solvent to obtain

a varni sh-1i ke adhesive. The varnish-like adhesive is applied to the |ead
frame by a SEAD| BRAME sMETHOD OR RAKING |THE \SawEet, 0 AlbOsevicoNSUOTORE DE0Ed
preferred enbodi nents. First of all, a needle of the dispenser where the
var ni sh- | i kESERMEHEVEAYE (i spensed is positioned on the region 24-1 of the
secondary lead 23-1, fromwhich the application of the varnish-Iike

adhesi ve begins. VeDedd&rame lfbr semiconductor device comprises first inner
leads 21-2, 21-3 and 21-4 each having a region 22-2, 22-3, 22-4 on
which a predetermined quantity of adhesive is applied, and second
ianer leads 21-1 and 21-5 each having a region 22-1, 22-5 which is
wider than those of the first inner leads. The first inner leads
21-2, 21-3 and 21-4 have a width W, , while the second inner leads
21-1 and 21-5 have a width W; which is wider than Wl. The second
inner leads 21-1 and 21-5 are arranged at the positions whers one
successive application of varnish-like adhesive to the inner leads
begins and ends, respectively. The ratio of W, to W; is freferably 1
to 1.3 (i.e., We:W: = 1:1.3) or more. Even if an excessive quantity
of varnish-like adhesive is applied to the beginning inner lead 21~
1 or the ending inner lead 21-5, it is spread over the region 22-1

or 22-5, then adhesive layers having uniform thickness are formed.
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appldi cation begins, a barrel which contains the varnish-like adhesive is
pressuri zed by air. Because there is a tine |lag of actual dispensation from
the tinme of pressurizing the barrel, an unstable quantity of adhesive is

di spensed fromthe needl e at the beginning. According to the third
preferred enbodi ment, such unstable quarkity of adhesive is received by the
region 24-1 of the secondary inner lead 23-1. In this case, since the area
of the region 24-1 thereof is twice wider than those of the regions 22-1
22-8 of the inner leads 21-1 ~ 21-8, the region 24-1 is wi de enough to
recei ve the unstable quantity of adhesive which may depend on a changeabl e
tinme |ag of dispensation due to a remaining volunme of the adhesive
contained in the barrel. As the needl e of the dispenser is noved toward the

inner lead 21-1 at a éB nt §at 45;7 nt j ‘adhesi ve di spensed from
t he needl e becones st blrt aﬂd’:at f Me(ﬁﬁaz\t‘ity of adhesive is
applied to the region 22-1 of inner |lead 21-1 %&ﬁFr i-on 22-2 of the inner
| ead 21-2, and so forth, to formuniform adh # Igy thereon. In the

third preferred enbodi nent, the application pf ad 'Xﬁ ?Qﬂs at the
secondary | ead 23-3. Wen the needl e of the /dispe g ed above the
regi on 24-3 of—the-secondary lead 23-

O

| ___-3DAMBAR

|

)

Al

6 OUTER
— " [EAD

~4 LEAD

O

INNER LEAD

~E N U

/



3, the barrel is released frompressure. A though a remaining air pressure
keeps t he adhesi ve bei ng di spensed and an unstable quantity of adhesive is
di spensed until the dispensation finally ends, the region 24-3 of the
secondary | ead 23-3 receives such adhesive. The region 24-3 is w de enough
to receive the unstable quantity of adh&sive which may depend on a
changeabl e tinme | ag of dispensation due to a remaining volune of the
adhesive contained in the barrel. Mreover, the secondary |ead 23-3 al so
recei ves a residual 20 adhesive, which otherwi se nay develop into a drop
of adhesive and beconme a problemw th an application of adhesive to the
next lead frame. In the third preferred enbodi nent, another secondary |ead
23-2 is provided in e, i ddle o S hes maner | eads 21-1 21-8. The
secondary | ead 23-2 qubZ?gpé?vqé?E?dhng3|Qlﬁkéggb|e quantity of adhesive
whi ch may be di spensed in the course of one successiveE?pplication.
Therefore, uniform adhesive | ayers formed on,!LEAD FRAM
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e

771N\

12 " 6 OUTER
<" 'EAD

O \/ O

5 INNER LEAD

4 LEAD




the inner |eads 21-4 and 21-5 adjacent to the secondary |lead 23-2 are
ensured. For nmeking a sem conductor device by using the lead frane in the
third preferred enbodi ment according to the invention, a sem conductor chip
is mounted on the inner |eads and the secondary | eads through the adhesive
| ayers. Contact pads on the sem conductd@ chip are electrically connected
to the correspondi ng inner |eads by bonding wires, respectively, while the
secondary | eads are not electrically connected to the sem conductor chip.
Finally, the inner |eads, the secondary |eads, and the bonding wires are
covered by a nolding resin to forma sem conductor device. According to the
third preferred enbodi nent, the secondary leads are simlar to the inner

| eads in shape and branched off fromthe adjacent inner |eads, however,
they are not limted to such particul ar shapes or structures. The secondary
| eads may have a variety of shapes as far as they are capable of receiving
unstabl e quantities of gfp pvesg VMo a;uﬁbe 7dary | eads nmay be
directly extended from fﬁaor I ErR(g barA? he | ead frane.
Arrangenent of secondary leads in the lead frame in accordance with the
«invention may be nodified as expl ai ned bel ow but
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21 nmodifications are not limted to these enbodinents. FIG 12 shows a | ead
frame in the fourth preferred enbodi nent according to the invention,
wherein |ike parts are indicated by like reference nunerals as used in FIG
11. 1In the enbodi ment, only secondary | eads 23-1 and 23-3 which receive an
unstabl e quantity of adhesive are positi%dkned outside a region 12 where a
sem conductor chip is nmounted. FIG 13 shows a lead frame in the fifth
preferred enbodi nent according to the invention, wherein like parts are
indicated by like reference nunerals as used in FIG 11. The lead frame is
simlar to that shown in FIG 11, but secondary |eads 23-1 and 23-3 which
receive an unstable quantity of adhesive are positioned outside a region 12

where a sem conduct or ? i's u , Il € r secondary lead 23-2 is
positioned in the nidﬁf 8;,tH£P J [ eads 21-1 ~ 21-8. FIG 14
enb? i -

shows a lead frame in the sixth preferre rERAME
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according to the invention, wherein |like parts are indicated by |ike
reference nunerals as used in FIG 11. In the enbodi nent, only secondary

| eads 23-1 and 23-3, which receive an unstable quantity of adhesive,
respectively, are positioned inside a rfglon 12 where a sem conductor chip
is nmounted. FIG 15 shows a lead frane i the seventh preferred enbodi nent
according to the invention, wherein like parts are indicated by |ike
reference nunerals as used in FIG 11. In the enbodi nent, only a secondary
| ead 23-2 is positioned in the rriddlyF?@he eries of inner leads 21-1 ~
21-8 to receive an unstable quantit ve. In the above nentioned
preferred enbodi nents, a varnish-1like 22 adhesive may contain fillers
such as SiO[err], silicone resin or the like so aB0t 0 obtain sufficient

t hi ckness of adhesive layers. Furthermore, in or dBISPENSER e efficiently
apply varnish-1ike adhesives to | eads, the adhe5|vés may be applied to a

pair of inner PR N
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| eads arranged on the right and |left simultaneously,
or a nultiple-head di spenser.

di spenser,

with a multiple-needle
Al t hough the invention has been

described with respect to specific enbodi nent for conplete and cl ear

di sct osure,
construed as enbodyi ng al

teaching here is set forth.
sem conductor device, said | ead frane
said | ead having a region on which an

t he appended clains are not to be thus limted but are to be

nmodi fi cation@nd alternative constructions that
may be occur to one skilled in the art which fairly fal
23 WHAT IS CLAIMED IS: 1. Alead frane for a

within the basic

having a plurality of |eads, each

adhesive is applied so that a

sem conductor chip is to be attached to said | eads wth said adhesives,

said | eads conprising:a plurality of first

pr edet er m ned

uantity of adhesive is
| ead havi ng a}%é [

G, VA"

| eads havi ng—askegi on on which a
appl i ed successively; and a second

ich an unstable quantity of
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adhesive is received. 2. Alead frane for a sem conductor device, said | ead
frame having a plurality of |eads, each said | ead having a region on which
an adhesive is applied so that a sem conductor chip is to be attached to
said-leads wth said adhesives, said |leads conprising:a plurality of first
i nner | eads having a region on which a ptedeternmined quantity of adhesive
is applied successively; and a second | ead having a region which is w der
than that of said first inner |leads so that an unstable quantity of
adhesive is received thereon. 3. Alead frane for a sem conductor,
according to claim?2, wherein: said second |ead is provided at a position
where said application of said adhesive begins. 4. Alead frane for a

sem conductor, according to claim2, wherein: said second | ead is provided

at a position where said ?gpli atign ?&féaid ;Shesiv nds. 5. Alead frane
for a sem conductor, accopdi t.o | a l@ ei Aﬁf
17-2 17-3 -
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24 said second lead is provided at positions where said application of said
adhesi ve begi ns and ends, respectively. 6. Alead frane for a

sem conductor, according to claim?2, wherein: said region of said second

| ead-is nore than 1.3 tinmes wider fromside to side than that of said first
lead. 7. Alead frane for a sem conduct@ device, said | ead frame having a
plurality of |eads, each said | eads having a regi on on which an adhesive is
appl i ed successively so that a sem conductor chip is to be attached to said
| eads with said adhesives, said |eads conprising: a plurality of |eads on
whi ch a predeterm ned quantity of adhesive is applied; andneans for

recei ving an unstable quantity of adhesive. 8. A lead frane for a

sem conduct or devi ce, accordiiﬁrto claim7, wherein:
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said receiving neans is a secondary |ead, one end of which is joined to one
of said leads. 9. Alead frane for a sem conductor device, according to
claim8, wherein: said secondary lead is provided inside an area in which
sai d- sem conductor chip is to be placed. 10. Alead frane for a

seni conduct or device, according to claif8, wherein: said secondary lead is
provi ded outside an area in which said sem conductor chip is to be placed.
11. Alead frame for a sem conductor, according to claim7, wherein: 25
said receiving neans is provided at a position where said application of
sai d adhesive begins. 12. A lead frane for a sem conductor, according to

claim7, erei n: frj'é;. , I
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said receiving neans is provided at a position where said application of
sai d adhesive ends. 13. A lead frane for a sem conductor, according to
claim7, wherein: said receiving means is provided at positions where said
appl.i cation of said adhesive begins and ends. 14. A sem conductor device,
conprising: a lead franme conprising a glQurality of |eads, each said |ead
‘having a region on which a predeterm ned quantity of adhesive is applied
successi vely, and nmeans for receiving an unstabl e anount of adhesive;a
sem conductor chip having a plurality of contact pads, each said | ead of
said |l ead frane being attached to said sem conductor chip with said
adhesive, said plurality of contact pads being electrically connected to
correspondi ng | eads, respectivel and a _sealing resin for covering said

A
regions of said | eads, said rqEéy ?ﬁéﬁs, and sai d sem conductor chip.
15. A sem conductor device, accof |ng o cl ai

, ein: said receiving
nmeans i s a secondary | ead, one end of whic ﬂ@ﬁﬁ&ﬁgﬂﬁ o0 one of said | eads.
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16. A sem conductor device, according to claim15, wherein: said secondary
| ead is provided inside an area in which said sem conductor chip is to be
pl aced. 17. A sem conductor device, according to claim 15, wherein: 26
sai d secondary lead is provided outside an area in which said sem conduct or
chip is to be placed. 18. A seniconductldr device, according to claim 14,
wherein: said receiving neans is provided at a position where said
application of said adhesive begins. 19. A seni conductor device, according
to claim 14, wherein: said receiving neans is provided at a position where
said application of said adhesive ends. 20. A sem conductor devi ce,
according to claim 14, wherein: said receiving neans are provided at
positions where said application of said adhesive begins and ends. 21. A
met hod of making a | ead frarreFir@.sqr@:onduct or
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device, said lead frane having a plurality of |eads, each said |ead having
a region on which an adhesive is applied successively so that a

sem conductor chip is to be attached to said | eads with said adhesi ves,
said |l eads conprising a plurality of inner |eads to which a predeterm ned
quantity of adhesive is applied, and md&s for receiving an unstabl e anmount
of adhesive, said receiving neans conprising a first receiving neans and a
second receiving neans which are provided at positions where said
application of said adhesive begins and ends, respectively, the nethod
conprising the steps of: dispensing adhesive toward said first receiving
nmeans, said inner |eads and said second receiving neans continuously as
sai d di spenser relatively nov 0ssg,said first receiving neans, said

i nner | eads and sai d second r?q‘a%qg Mns successively; receiving an
initial dispense of said adhesive by said fiﬁitAhﬁﬂ%AMEng nmeans; 27
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applying a predeterm ned quantity of said adhesive on said region of each
said inner |ead, successively; and receiving the |ast dispense of said.
adhesi ve by said second receiving neans. 22. A-nethod of naking a | ead
“frame for a sem conductor device, according to claim?2l, wherein: said
adhesi ve is dispensed froma dispenser 1By an air pressure. 23. A nethod of
making a |l ead frame for a sem conductor device, according to claim 21
wherein: said first receiving nmeans and said second receiving neans are

| eads having a w der region on which the unstable quantity of adhesive is
received than said inner leads. 24. A nethod of making a lead frane for a
sem conduct or device, according to claim?21, wherein: said first receiving
nmeans and said second receivi;% means are secondary | eads.
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ABSTRACT OF THE DISCLOSURE

 LEAD FRAME, METHOD OF MAKING THE SAME, AND SEMICONDUCTOR DEVICE

USING THE SAME

A lead frame for semiconductor device comprises first inner
leads 21-2, 21-3 and 21-4 each having a region 22-2, 22-3, 22-4 on
which a predetermined quantity of adhesive is agplied, and sacand
inner leads 21-1 and 21-5 each having a region 22-1, 22-5 which is
wider than thaose of the first inner leads. The first ianer leads
21-2, 21-3 and 21-4 have a width W, , whils the sacond inner lsads
2L-L and 21-5 have a width W; which is wider than Wl. The sescond
inner la2ads 21-1 and 21—5 are arrangad at the positions whers cna
successive application of varnish-like adhesive to the inner leads
begins and ends, respectively. The ratic cf W. to3 W: is préfa:ably i
ko 1.3 (i.e., Wi:W:. = L:L.Bf"cg-more. Even if an excassive quantity
of va:nish—lika achesive is applied to the beginning inner lead 21-
1 or the ending inner lead 21-5, it is spread over the ragion 22-1

or 22-5, then acdhesive layers having uniform thickness are formed.

(Figure 10)




