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This invention relates to a resin-sealed type of semiconductor
device that is manufactured with the use of a tape carrier

technique called either tape automated bonding (TAB) or tape

carrier package (TCP), and a method of manufacturing such a |

semiconductor device.

Prior Art

One example of this type of semiconductor device is produced by
the technique discloséd in Japanese Patent Application Laid-Open
No. Hei 4-124846. With this technique, two different types of die—
cut portions 1 and 3 as well as a single aperture portion 5 are
formed in a film tape 2, as shown in Fig. 15. Four lead groups 4a
to 4d, each comprising a large number of leads 4, ‘and aﬁ
iﬁtegrated circuit chip 6 that is connected to these leads 4 are
also formed in every one frame of the film tape 2. A

characteristic of this technique is the way in which the aperture

portion 5 is formed between the lead group 4a and the lead group-

4d, within a resin sealing region, so that molten resin can move
through this aperture portion 5 during the resin sealing process.
The die-cut ponfions 1 are also formed within the resin
sealing region in which the lead groups 4a to 4d are arranged,
separate from this aperture portion 5. The configuration is such
that the molten resin can move also through these die-cut portions
1 during the resin sealing. Note that the die—cut portions
indicated by reference number 3 in Fig. 15 are outer lead holes

that act as aperture portions for punching the semiconductor
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through this aperture portion 5 during the resin sealing process. The
di.e-cut portions 1 are also forned within the resin sealing region in which
the | edd groups 4a to 4d are arranged, separate fromthis aperture portion

5. The configuration is such 25 that the nolten resin can nove al so
t hrough these die-cut portions 1 during-Bhe resin sealing. Note that the
di e-cut portions * I ndi cated by reference nunber 3 in Fig. 15 are outer
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side that has the smaller one, even if the rates of flow of resin
into the resin injection chambers of the upper and lower dies are
different, so the rates of flow of the resin in the upper and
lower resin injection chambers can be kept balanced.

10 However, the above described advantage presents this
semiconductor device with a problem in that, since the die-cut
portions 1 are formed to extend along a wide range along the edges
of the film, a tensile force F acting on the film tape during its
transportation, for example, could easily cause the film tape to

15 deform as shown by broken lines in Fig. 16. This deformation could

cause the leads 4 formed on the film tape to break.
SUMMARY OF THE INVENTION

The present invention was devised to solve this problem with the

prior art technique and has as its objective the provision of a

20 semiconductor device that can suppress deformation of the film

caused by resin pressure in a transfer molding step, and thus

prevent peeling of a resin sealing portion. It also provides a
method of manufacturing such a semiconductor device.

The semiconductor device of this invention comprises: an

25 electrically insulating film having a device hole; lead groups,

each consisting of a large number of leads, arranged in a

predetermined pattern that is formed in a plurality of lead

fdrmation regions on the surface of the film; an integrated

circuit chip which is arranged within the device hole of the film



»

10 However, the above described advantage presents this

sem conduct or device with a problemin that, since the die-cut portions 1
are forned to extend al ong a wi de range along the edges of the film a
tensile force F acting on the filmtape during its transportation, for
exanpl e, could easily cause the filn1tab%'to 15 def orm as shown by
broken lines in Fig. 16. This deformation could cause the |eads 4 forned on
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which is provided within the lead formation regions. In this
semiconductor device, each of the leads comprises an inner lead
10 portion protruding into the device hole and an outer lead linkage
portion protruding outward beyond the film, and it is preferable
that this outer lead linkage portion is connected to an outer lead
that has a mechanical strength greater than that of the outer lead
linkage portion.

15 With this semiconductor device, since a first group of
aperture portions having at least one aperture portion is provided
in a region in which no leads are formed, and also a second group
of aperture portions is formed in the lead formation regionms,
molten resin can flow through these apertufe portions during a

20 molding step such as, for example, during transfer molding. As a
result, the resin can connect the two sides of the film, the join
between the resin sealing portion and the object that is sealed
into it, such as the film, can be made secure, and peeling of the
resin sealing portion is prevented. Further, since the second

25 group of aperture portions consists of a plurality of separated
aperture portions, sufficient mechanical strength is ensured, and
thus deformation of the film due to the action of tensile forces
while the film is being transported, for example, is suppressed.
As a result, breaking and short-circuiting of the leads caused by

30 deformation of the film are prevented.

With this semiconductor device, there are long, narrow



-3- and which has el ectrodes connected to ends of the |eads; and a resin
seéaling portion that seals in at |least the integrated circuit chip, the
film and the | ead groups. The filmconprises: a first group of aperture
portions which consists of at |east one 5 aperture portion and which is
provided within a region other than the-#ead formation regions, and a
second group of aperture portions which consists of a plurality of aperture
portions afddnkhngh dortionyi dedtweehhi mutie llyeagd f svemt i @ﬁerﬁm@nﬁortﬂoﬂ.@' S
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| eads are forned, and al so a second group of aperture portions is formed in
t he | ead fénﬁg§$QﬁﬁrQ§9 &dges of the film ensures that, if tensile forces

should act in the film, for example, those tensile forces are

dispersed and absorbed by the long, narrow linking portions, and

thus deformation of the film is controlled in an effective manner.

10 The long, narrow linking portions are also preferably
orientated such that their longitudinal directions are
perpendicular to the leads. Providing the long, narrow linking
portions orientated perpendicular to the leads ensures that the
film can be given sufficient mechanical strength with respect to

15 the tensile forces acting in the axial direction of the leads.
Providing the 1long, narrow linking ©portions orientated
perpendicular to the leads also allows the leéds to be shorter at
the second group of aperture portions, so that occurrence of short
circuits or breakages of the leads can be reduced.

20 To ensure that the plurality of aperture portions forming the
second group of aperture portions absorb the tensile forces acting
on the film as uniformly as possible, they are preferably arranged
symmetrically along the edges of the film.

The aperture portions forming the second group of aperture

25 portions are also preferably formed at positions separated from
bend portiqns of the leads. This is because, if aperture portions
were to be positioned at such bend portions, the mechanical
strength of the bend portions would be less than that of the
other, straight portions, making the leads readily deformable.

30 In this semiconductor device, side leads positioned at the
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nolten resin can flow through these aperture portions during a 20

mol di ng step such as, for exanple, during transfer nolding. As a result,
the resin can connect the two sides of the film the join between the resin
sealing portion and the object that is sealed into it, such as the film
can be made secure, and peeling of the re€8in sealing portion is prevented.
Further, since the second 25 group of aperture portions consists of a
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of the film and lead frame. This also increases the mechanical
strength of the side leads, making it possible to obtain
sufficient resistance to, for example, resin pressure during
molding.

10 In this semiconductor device, the integrated circuit chip is
preferably positioned at substantially the center in the depthwise
direction within the resin sealing portion. Positioning the
integrated circuit chip, which has the largest volume among
components constituting the semiconductor device, at substantially

15 the center of the resin sealing portion ensures that the volumes
of the upper and lower cavities separated by the object to be
sealed can be made substantially equal during the transfer
molding, for example. This means that the excess pressure that
would be applied to the object to be sealed by the flow of the

20 molten resin in the vertical direction if the volumes of the upper
and lower cavities were different can be suppressed. As a result,
deformation of the film or leads and displacement of the IC chip
can be prevented.

In this semiconductor device, it is preferable to form a

25 resin layer consisting of a resin having good adhesive properties
with respect to the leads and the resin forming the resin sealing
portion, in a region encompassing the inner lead portions of the
leads and the electrodes of the integrated circuit chip. This
provision of an additional resin layer ensures that the portions

30 surrounding the electrodes of the integrated circuit chip can be

protected by a resin with good adhesive properties, and thus the
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5 Form ng the long, narrow |inking portions in directions that

i ntersect the edges of the filmensures that, if tensile forces should act
in the film for exanple, those tensile forces are dispersed and absorbed
by the tong, narrow | inking portions, and thus deformation of the filmis
controlled in an effective manner. 10 -g- The 1long, narrow [inking

portions are also preferably orientated such t hat their
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15 the tensile forces acting in the axial direction of the |eads.
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(A) forming, in a film carrier, at least a device hole, a
10 first group of aperture portions consisting of at least one
aperture portion within a region outside lead formation regions,
and a second group of aperture portions consisting of a plurality
of aperture portions within lead formation regions:

(B) attaching a conductive film to the film carrier, using

15 photolithography and etching to form leads that each comprise an
inner lead portion protruding into the device hole and an outer
lead linkage portion, within the lead formation regions of the
film carrier, then placing an integrated circuit chip within the
device hole and connecting electrodes of the integrated circuit

20 chip to the inner lead portions;

(C) superimposing on a predetermined position of the film
carrier a lead frame having outer leads arranged at the same pitch
as the outer lead linkage portion and having a mechanical strength
greater than that of the outer lead linkage portion, and

a5 connecting the outer lead linkage portion to the outer leads; and

(D) using transfer molding to seal the integrated circuit
chip, the leads, and part of the outer leads in resin.

This manufacturing method ensures that the semiconductor
device of this invention can be manufactured efficiently and with

30 a high yield.

Thus, by providing the film with a first group of aperture

t he



L

bend portions of the leads. This is because, if aperture portions were to
bé positioned at such bend portions, the mechanical strength of the bend
portions would be less than that of the other, straight portions, making
the | eads readily deformable. 30 In this sem conductor device,

side | eads positioned at the out er nost7-si des of the leads formng the
| ead groups preferably be thicker and have a greater nechanical strength

than the otgmrtibns conskietiisg dbkiang leigtsioge |a%é‘il%ufé‘f‘ ESFtimnY}.%ilPthr
| eads, for exanple, prevents problens such as the possibility of” erroneous
5 recogri@&16R QUEFHLE t¥he ilc%abg?e frogmagihoni Dﬂglﬁsmj anrt]ﬂ tah@elmadt g@ai# goﬁnf o
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exanpl e, regitRipr I 40 ¥ & NG d0 n. this .sem conduct or
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seal ing portion. Positioning the integrated circu?t chip, ﬁhlcﬁaﬁgégﬂﬁé
| ar gest volrgsenamasgure during the transfer molding step can be suppressed,
and peeling of the resin sealing portion can be prevented. It also

provides a method of manufacturing such a semiconductor device.
BRIEF DESCRIPTION OF THE DRAWINGS

10 Fig. 1 is a plan view simply showing essential components of a
semiconductor device of a first embodiment of this invention:

Fig. 2 is an enlarged plan view of part of the semiconductor
device of Fig. 1;

Fig. 3 1is a vertical cross sectional view of the

15 semiconductor device of the first embodiment;

Fig. 4 is a plan view simply showing a variation of the
aperture portions of the first embodiment;

Fig. 5 is a plan view simply showing a sheet of film used to
illustrate the manufacturing process of the semiconductor device

20 of the first embodiment;

Fig. 6 is a plan view simply showing a lead frame used to
illustrate the manufacturing process of the semiconductor device
of the first embodiment;

Fig. 7 is a vertical cross sectional view simply showing

25 the semiconductor device of the second embodiment of this
invention;

Fig. 8 is a partial enlarged cross sectional view of
essential components of the semiconductor device of Fig. 7;

Fig. 9 is a vertical cross sectional view simply showing a
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conponents constituting the sem conductor device, at substantially 15

the cgnter of the resin sealing portion ensures that the volunmes of the
upper and |lower cavities separated by the object to be seal ed can be nade
substantially equal during the transfer nolding, for exanple. This neans
that the excess pressure that would be a8glied to the object to be seal ed
by the flow of the 20 nolten resin in the vertical direction if the

vol unes of +¢drd atRpar oANthé oydforkia\embogsmeet cofli fifier eAvefffome suppressed.
As a result, deformation of the filmor |eads and displacenment of the IC

chip can be prevdg.ed0 148 tthiverddeiadogcadassosedbional, view ssimpdfeshbowéngo
forma 25 resin.layer consisting of a resin_having good adhesive
properties W& hSP&B%%‘fu‘EWIE hélelvéﬁgs ahd {I?‘Fe Bé’slirﬁ fglpﬁ?‘%d“Q% Pési fhis
seal i ng porﬁﬁﬂﬁ%ibﬁ-a regi on enconpassing the inner |ead portions of the

| eads and the el'ecttodes of the integrated circuit chip. This provision of

an adgi tional reSigh ayps £newtesal hdfodd@epi bnONTidw of &WarqQuwRdondoh he
el ectrodes of the integrated circuit chip can be protected by a resin with

good adhesithe phopéremnkediment ofushikeinvention;
Fig. 12 is a vertical cross sectional view simply showing
the fourth embodiment of this invention;
Fig. 13 is a plan view of the radiator portion shown in Fig.
10 12.
Fig. 14 is a vertical sectional view showing a modification
of the fourth embodiment of the present invention.
Fig. 15 is a partial plan view of an example of a prior art
semiconductor device; and
13 Fig. 16 is a view simply showing a state in which the film

of the semiconductor device of Fig. 15 is deformed.
DESCRIPTION OF THE PREFERRED EMBODIMENT

First Embodiment
A plan view simply showing the essential components of a

20 semiconductor device 1000 of the first embodiment of this
invention is shown in Fig. 1, a partial enlarged plan view of a
part (a corner portion) of Fig.l is shown in Fig. 2, and a cross
sectional view taken vertically through substantially the center
of the semiconductor device 1000 is shown in Fig. 3.

25 The semiconductor device 1000 of this embodiment comprises
an electrically insulating film 10, a plurality of lead groups 30A
to 30D formed on one surface of the film 10, an integrated circuit
chip (IC chip) 20, and a resin sealing portion 50.

A device hole 12 for mounting the IC chip 20 is formed at



-6- occurrence of peeling or cracking of the sealing portion can be
prevenjed. In this sem conductor device, a radiator portion is preferably
connected to the integrated circuit chip, so that heat 5 fromthe
integrated circuit chip is radiated to the outside by this radiator
portion. A method of manufacturing a semPtonductor device in accordance
with this invention conprises the steps of: (A forming, in afilmcarrier,
at | east a thevicentéplef thel@ilm fl0r sLead digrmadfionpregions pdd itond00 are
consi sting of at |east one apertureagggéjon w thin a regiogn outside | ead
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chip within the device hole and_connecting el ectrodes of the integrated
circuit 20500 t@igPG dnt Welehmer lpads a6r £psmed are provided therebetween.

Slit-shaped first aperture portions 14a to 14d are formed
along the diagonals of the film 10, in the respective regions 500
to 800 in which no leads are formed. These first aperture portions
10 14 (14a to 14d) are preferably formed to be as large as possible,
without adversely affecting the mechanical strength of the film
10, to make it easy for the molten resin to flow therethrough
during the transfer molding.
The lead groups 30A to 30D, each consisting of a large
13 number of leads 30, are formed to be arranged in a predetermined
pattern on the film 10 in the respective lead formation regions
100 to 400. Each of the leads 30 has an inner lead portion
(finger) 32 that protrudes toward the device hole 12 and an outer
lead linkage portion 34 that protrudes outward from the edge 10a
20 of the film 10. Each inner lead portion 32 is connected to an
electrode 22 of the IC chip 20 that is arranged within the device
hole 12, whereas each outer lead linkage portion 34 is connected
to an outer lead 40. The inner lead portion 32 has a protrusion
(bump) 32a at the tip thereof, and this protrusion 32a is
25 connected to the electrode 22. This connection method is called
the mesa bump method (the photo-—engraved bump method) and will be
described in more detail later.
The leads 30 forming the lead groups 30A to 30D are bent
where they cross lines that are indicated by reference letters A

30 and B in Fig. 2, in an arrangement such that the lead pitch on the
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(C superinposing on a predeterm ned position of the filmcarrier a |ead
frame having outer |eads arranged at the same pitch as the outer |ead

| i nkage portion and having a nechanical strength greater than that of the
outer lead-linkage portion, and 25 connecting the outer |ead |inkage
portion to the outer |eads; and (D) usi+itransfer nolding to seal the
integrated circuit chip, the |l eads, and part of the outer leads in resin.

Thi s manuf astteri Deadrel fadgenporetor It st he ﬁ@rgz%wéttcﬁtﬁand% %aﬁf FE'&&
i nvention can be manufactured efficiently and with 3 a high yield
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of the fil @b@augegebweé@sllam pheaadr sodym ng the transfer nol ding step can
be suppressed,

In this embodiment, a side lead 36 that is positioned at
each outermost side of each of the lead groups 30A to 30D is
formed to have a diameter that is greater than that of the other
leads 30. More specifically, the side leads 36 preferably have a

10 diameter that is of the order of 1.5 to 3 times that of the other
leads. For example, if the diameter of the other leads 30 is
between 80 and 100 um, that of the side leads 36 is set to be
between 160 and 200 pm.

Making the side leads 36 at each side of the lead groups 30A

13 to 30D fatter in this manner ensures that there will be no
problems such as erroneous recognition in the image recognition
performed during the positioning of the film and the lead frame.
Making the diameter of the side leads 36 larger also increases
their mechanical strength, making it possible to ensure that they

20 have sufficient resistance to forces such as resin pressure during
molding. When such densely packed leads are formed, it is usually
necessary to make their diameter smaller so that their mechanical
strength is less, and thus these leads, particularly the side
leads positioned at the outermost ends, are subjected to stresses

25 and can easily break.

The material of the film 10 is not particularly limited, but
it is preferable that, in addition to an electrical insulating
property, it can resist heat, such as, for example, polyimide
résin, polyetherimide resin, polyester resin, or epoxy resin with

30 glass fibers. Polyimide resin is particularly preferable. Such
ceramic materials as alumina, aluminum nitride, and silicon



and peeling of the resin sealing portion can be prevented. It al so provides
a met hod of manufacturing such a sem conductor device. BRI EF DESCRI PTI ON OF

THE DRAW NGS 10 Fig. 1 is a plan view sinply show ng essenti al
conponents of a sem conductor device of a first enbodi ment of this
invention; Fig. 2 is an enlarged plan viklwof part of the sem conductor
device of Fig. 1; Fig. 3 is a vertical cross sectional view of the 15
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10. Each of the aperture portions 16a to 16e is also formed so

that edges 10a of adjacent aperture portions are substantially

parallel, and thus linking portions 18a to 18d are formed between

10 adjacent aperture portions 16a to 16e. These linking portions 18
(18a to 18d) are formed in directions that intersect the edges 10a
of the film 10. In this embodiment, the direction of the linking
portions 18a and 18c on the right side with respect to the edge
10a is opposite tq that of the linking portions 18b and 18d on the

15 left side, and all of them are formed to be at approximately 45
degrees to the axis intersecting the edge 10a.

Forming the linking portions 18 in directions that intersect
the edges 10a of the film 10 ensures that, if tensile forces
(indicated by F in Fig. 1) should act in the film 10, stresses

20 generated by these tensile forces F will be generated along the
linking portions 18, and thus the tensile forces F will be
dispersed and absorbed. As a result, the amount by which the film
is displaced in the direction of pull can be reduced, with the
effect that deformation of the film 10 is suppressed.

25 The linking portions 18 are also preferably formed in
directions that are perpendicular to the leads 30. More
specifically, as shown in Fig. 2, since the linking portion
18(18c) is provided in a direction that is perpendicular to the
leads 30, sufficient mechanical strength with respect to the

30 tensile forces acting in the axial direction of the leads 30 can

be ensured for the film 10. Further, it is preferable that no
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essential conponents of the sem conductor device of Fig. 7; Fig. 9 is a
vertical cross sectional view sinply show ng a -8- variation on the
second enbodi nent of this invention; Fig. 10 is a vertical cross sectional
vi ew sinply showi ng- t he sem conduct or device of the third enbodi nent of
this invention; 5 Fig. 11 is aM&rtical cross sectional view of a
variation on the third enbodinent of this invention; Fig. 12 is a vertical

cross sect iapeattureepostiphy siwviod thibged oatt bhenbesd Mestti¥nst Mbsrtions
invention; Fig. 13 is a plan view of the radiator portion shown in Fig.
12. Fig. 14nddcated by dniandeBt inrfig vi2dwoshthe dgadsndai f Thix iisnbetatide,

of "an exangic Bt Its RSFAPRS SHine. St £8° L6b0Red Fideds bend porbiong, 16
IS a view 3hEPh¥cEERYEAD SrtE bF thE CBedd % iBns would be less than
5 that of the other, straight portions, making the leads readily
deformable.

In this manner, by arranging the second group of aperture
portions 16 consisting of a plurality of aperture portions 16a to
16e in each of the lead formation regions 100 to 400, this

16 embodiment can achieve the effect of reinforcing the suppression
of deformation of the film 10, while enabling the flow of resin
during molding. As a result, breakage of the leads 30 caused by
deformation of the film 10 can be prevented.

As described above, since the semiconductor device 1000 of

15 this embodiment is not only provided with the first group of
aperture portions 14 in regions 500 to 600 in which leads are not
formed but it is also provided with the second group of aperture
portions 16 in each of the lead formation regions 100 to 400,
molten resin flows through these aperture portions 14 and 16

20 during the transfer molding, so that the molding resin can link
the two sides of the film 10 and peeling of the resultant resin
sealing portion is prevented.

Further, since the second group of aperture portions 16 is
divided into a plurality of aperture portions 16a to 16e to ensure

25 the mechanical strength of the film 10, deformation of the film
10 caused by tensile forces acting during operations such as film
transport is suppressed, and thus breakage of the leads 30 caused
by deformation of the film is prevented.

In this embodiment, the shapes and numbers of the first

30 group of aperture portions 14 and second group of aperture

portions 16 are not particularly limited and can take many forms



of the sem conductor device of Fig. 15 is deforned. DESCRI PTION OF THE
PREFERRED EMBODI MENT First Enbodi nent A plan view sinply show ng the
essentfial conmponents of a 20 sem conductor device 1000 of the first
enbodi nent of this invention is shown in Fig. 1, a partial enlarged plan_.
view of a part (a corner portion) of Figd3-is shown in Fig. 2, and a cross
sectional view taken vertically through substantially the center of the

sen conductwirthdevi£erdf99 isacBhanati ntld dmoBter?Sresin can H1BwS&H O?H%‘Ctor
devi ce 1000 of this enbodi nent conprises an electrically |nsulat|ng

10, a plur#tnepgsh |dadthe odpimSOVO toaﬂOIfbef oemswrash oRer sexampke pf ihheafil m
10, an |nterated cirguit (1 C,chi 20, and a _resin sealln% portion
i

50. A devi cEH@itaor 0% oth tsltnén@h%e‘F@Q:rﬁrr?u?@ PE pppTiareaortions t4e
curtace of The 19 1384 77518 TR e SR EpatiigD R CaR | RidE Ceee '
subst gnti aldubstangPERl Y X raaheebart Rperthfe ¥brtions 16f to 16h are arranged

to alternate in the vertical direction.

An example of the process used to manufacture this
semiconductor device 1000 will now be described. Note that
description of the configurations of the film 10, the lead groups

10 30A to 30D, and the aperture portions 14 and 16 provided in the
film 10 are omitted.

First, as shown in Fig. 5, the device hole 12, sprocket
holes 72, outer lead holes 74, the first group of aperture
portions 14, and the second group of aperture portions 16 are

15 formed in a long film carrier 70 (thickness: 75 to 125 pm) that
is the base material, by being punched out by a die. Next, copper
foil (usually of a thickness of 18 to 35 um) is attached to the
film carrier 70 by an adhesive, and then photolithography
techniques are used to paint a photoresist on both surfaces of the

20 film, subject it to mask exposure and develop it, and finally etch
it, to form the lead groups 30A to 30D consisting of leads 30 in
a predetermined pattern. The leads 30 are usually plated with a
material such as Sn, Au, or solder. The leads of this embodiment
are implemented by Ni-plating on a copper wire surfacé, then by

25 Au-plating.

Next, the IC chip 20 is arranged at a predetermined position
within the device hole 12, and electrodes 22 on the surface of the
IC chip 20 and the inner lead portions 32 of the leads 30 are
connected and subjected to inner lead bonding (ILB) by the

30 pressurization and heating (usually to 300 to 400°C) using a

heating tool.



Each of these lead formation regions 100 to 400 is separated fromb5 its
nmei ghbori ng regi ons by a predeterm ned spacing, and regions 500 to 800 in
which no | eads are forned are provided therebetween. Slit-shaped first
aperture portions 14a to 14d are forned al ong the diagonals of the .film 10,
in the respective regions 500 to 800 i n-we+-ch no | eads are fornmed. These
first aperture portions 10 14 (14a to 14d) are preferably forned to be

as large as possi blead \@rtafh@UBOa&Y%ﬁ%WtﬁEf 86td A dalag uBC ?é“ﬁﬂzlmeﬁ”gﬁg

of the film1l0, to make it easy for the nolten resin to flow therethrough
during the Elgan§ﬁetsrnﬂanmngd Jepatatad ygr Shps 1304 fpaBdB0 éacmbunﬂbﬂ shtog of

a large 15 er ads 30, ,are formed to be arranged in
predet er mi ke ‘ng héSfPPﬁiEEPQth%% F%%beé¥¢v@ut%%dl¢¢d3mﬁ®oare

regi ons 100 C | Iea poy t,i.on flnger)
32 that pr ¢ﬂ§§§@998§grﬁkéﬁ1eﬂ§ ngpﬁkﬁgg ?gﬁgﬁge g@ Q{Iqh§kéé
portign 34 3gratTher ehfer el el e 0 f f :
Each inner | ead portFon 35Q?s@%%%%%cte lpgsaggSFégﬁPédguE%fkﬁé%gﬁe4PC£%%ip
20 that is thenacgedeotedi int hebdtoh cey hodepllihg weansasuehchsowbediheasr

| i nkage port|%§ 34 is connected t? an outer |ead 40. The inner |ead portion
32 has a prAlPGEing ? 198)the tip thereof, and this protrusion 32a

i s Subsequently, a region that includes the IC chip 20, the
leads 30, and parts of the outer leads 40 is sealed in resin by
10 transfer molding, to form a resin sealing portion 50. The outer
leads 40 are then plated with solder, then the outer leads 40 are
cut off by a press to complete the manufacturing of the
semiconductor device. Subsequently, the outer leads 40 could be
bent and shaped if necessary to facilitate their insertion into
15 a printed circuit board or the like.

The above manufacturing process has the advantage that, since
the outer leads 40 are formed by using the lead frame 80, the
dimensions and strength of the outer leads 40 can be set
independently of those of the leads.

2 In the above described process, any of the generally-used
bump method, transfer bump method, or mesa bump method could be
used as the coupling means between the inner lead portions 32 and
the electrodes (not shown in the figure) of the IC chip 20, but
it is preferable to use the mesa bump method. The mesa bump method

25 uses a half-etching process to form bumps that are integral with
the leads at the lead tips. A specific method of manufacturing
mesa bumps is disclosed in, for example, Japanese Patent
Application Laid Open No. Sho 55-162253. The mesa bump method has
various advantages, such as it does not require any special

30 equipment for forming the bumps on the IC chip, it enables the use
of aluminum-pad IC chips, it has a high yield but low mounting
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25 connected to the electrode 22. This connection nethod is called the
nesa hbunp net hod (the photo-engraved bunp nethod) and will be described in

nore detail later. The leads 30 formng the | ead groups 30A to 30D are bent
where they cross lines that are indicated by reference letters A 30 and
Bin Fig. 2, in an arrangenent such thatlihe | ead pitch on the -10-

outer lead |linkage portion 34 side is greater than the |ead pitch on the

i nner | ead gegitki, 0An@2i 6 dlkso feRabedanyl in MdimtidgdpReksegesn the inner | ead
portion 32 side could be set to between 40 [err] and 200 [err], with that

on the outer |e&drtharagiar pbetamyesdeseribaiprgesss, igeorder Het irereds
a side | ead 36 that is gositioned
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di anmeter of the other leads 30 is '
such as grinding or etching. In order to increase its adhesion
with the resin that forms the resin sealing portion 50, the
surface of the film 10 is preferably subjected to plasma
processing in a vapor phase including, for example, inert gas

10 (argon, helium, or the like)}, reactive gas'(oxygen, CF,, or the

like), or reducing gas (hydrogen or the like}.

In comparison with packages obtained by other mounting
methods such as the wire bonding method, the package obtained by
this TAB technique has various advantages in that it enables the

15 mounting of thin packages at a high density, each step of bonding
the inner leads and bonding the outer leads can be done in a
single batch, electrical characteristics can be tested while the
chip is still on the tape, and mounting yields are not

deteriorated, even with multi-chip assemblies.

20 Second Embodiment
A cross sectional view simply showing a semiconductor device 2000
of a second embodiment of this invention is shown in Fig. 7, with
a partial enlarged cross sectional view of essential'components
of the semiconductor device 2000 being shown in Fig. 8.

25 The semiconductor device 2000 has the same basic structure
as the semiconductor device 1000, and therefore substantially
identical components thereof are given the same reference numbers
and detailed description thereof is omitted. The semiconductor
dévice 2000 of this embodiment differs from the semiconductor

30 device 1000 in that the IC chip 20 is configured to be positioned
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bet ween 80 and 100 [err], that of the side leads 36 is set to be between
160 apd 200 pm WMaking the side | eads 36 at each side of the |ead groups
30A 15 to 30D fatter in this manner ensures that there will be no

probl ems such as erroneous recognition in the image recognition perforned
during the positioning of the film and tlfe|ead franme. Mking the dianeter
of the side |leads 36 |larger also increases their mechanical strength,

maki ng it pdssubséandiahlurthe kmantiehrexaffghe s%ﬂ%@olﬁiﬁd‘ﬂﬁ@hd@bif@%@@(ﬁnﬁ@ to
forces such.as resjn. pressure during nol ding. en suc ensel y packe

| eads are R@Fﬁga?%¢Yl$g;iiﬁﬁ%tﬂ9nnE%%§§%ﬁy to nake their diameter smaller so

i i i . ds, particyl arl
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25 and deadsasd lextendaksrdhentitindl Pod el Shirdle 'or gk PRI arly

limted, but it is preferable that, in addition to an elect _ ating
propefty, ithecowterdiead hénkage portisnsfd4 sherspifean@oths r@uggrrFédqb 40
' gl ass

i bers. PoRpF m ehach0Rer bR arand dhani §hprcie 461 She Smterodsadimorisions al s

as al um nag,aj i dhtiReieblt’ 48: tAOUE!dHi5°%0 with the IC chip 20 suspended
underneath them. Therefore, the IC chip 20 is positioned below the
center of the resin sealing portion 50.

10 In contrast, in the semiconductor device 2000 of this
embodiment, the center of the IC chip 20 is positioned at the
center line C.L. in the depthwise direction of the resin sealing
portion 50. To enable this configuration, the inner lead portion
32 and outer lead linkage portion 34 of each of the leads 30 are

15 shaped. The amount of this forming (the depth of forming) is
determined in such a manner that the following equation (see Fig.

8) is satisfied:

Equation: _
1/2 (die) + dpag + dop = dp + dy + 1/2 (dc)
20 where: dy: thickness of outer lead (lead frame)

dps: thickness of lead
doe: depth of forming of outer lead linkage portion
dp: depth of forming of inner lead portion
d;,: thickness of inner lead portion
25 dyc: thickness of IC chip
The depths of forming d, and d,; in the above equation must be
designed to suit the thicknesses of the leads 30, the outer leads
40, and the IC chip 20. In the current state of the art, the
thickness of the IC chip is greater than that of the other
30 components, so the thickness of the resin sealing portion 50 is

actually dependent on the thickness of the IC chip. For example,



car bi de, which has good nechani cal strength and heat conductivity, can also
be used as the material of the film10. A second group of aperture portions
16 consisting of a plurality of aperture portions 16a to 16e is formed in
each of the 5 | ead formation regions 100 to 400. These aperture
portions 16a to 16e are arranged symmetti®ally along the edges (10a) of the
film10. Each of the aperture portions 16a to 16e is also fornmed so that

edges 10a off afieathiitknpes tdicopoths AICs ciip 20bssabétwddry J00r all ehd 0@
thus linking portions 18a to 18d are fornmed between 10 adj acent aperture
portions 1680t $hecthickness (drakehgthsolendas3qsig iedween1be)umaraadf dOnpm, i n

directions that.i.nfersect th dges, 10a, of . the f.il 0. In this enbodi nent,
the direct i%’ﬁ %Plf"#‘l%eﬁ ré@n%feptg’ret PHﬁgri]B%a%dL%lé§ g]ﬁ%V?l"en riGhimsapd 399 h
respect to e ! 031 tee t: a | inkbn rti.onse 1 and
18d on the% aﬁ&?@%qg}lggf@gﬁd&‘élff c}?mtkgetrlneg(frleﬁﬁrln%ldggog%go%&wegﬂ 0 ]SE
appr o%i mat eind 45 gdmgr tke depthefafiosmingedseoti the t ithedddeali0dorEPssi 3 the
| inking portions 18 in directions that intersect the edges 10a of the film

10 ensures ishget tp berueesr §ornweeandi A80cumedansd the wepity. of) fetming et in

the fllrn:“%f %Léegﬁfg} lead linkage portion 34 is set to between 85 pum and

720 pm. Here, the sign indicates forming in the opposite
direction to that of Fig. 8. In such a semiconductor device, the
10 thickness of the resin sealing portion 50 is generally between 1
mm and 5 mm. In the future, as the thicknesses of IC chips
decrease, this thickness could fall to the order of 100 um to 200
mm. Such a thickness would be substantially the same as that of
the outer leads, abd the depths of forming of the inner lead
13 portion 32 could be made even smaller (they could be set within
the range of between Oum and 50 pm, for example), so that the
thickness of the resin sealing portion could be reduced even
further to about between 200 pm and 1000 pm.
Positioning the IC chip 20 at the center in the depthwise
20 direction of the resin sealing portion 50 in the manner of this
embodiment ensures that the useful functions described below can
be achieved.
There is a transfer molding as one of the sealing techniques
that could be used for manufacturing this type of semiconductor
25 device. A particularly important part of the transfer molding
process is the balance between the volumes of the upper and lower
cavities separated by the object to be sealed (the assembly of the
film carrier 70 and lead frame 80, with the IC chip 20 mounted
thereon (see Fig. 3)) that is inserted into the mold. With this
30 type of molding, the molten resin is usually injected through a

single gate, so that, if the volumes of the separate cavities are
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20 generated by these tensile forces F will be generated al ong the
linking portions 18, and thus the tensile forces F will be dispersed and
absorbed. As a result, the anmbunt by which the filmis displaced in the
direction of pull can be reduced, with the effect that deformation of the
film210 is suppressed. 25 The -18nking portions 18 are also
preferably formed in directions that are perpendicular to the |eads 30.

More speci fiinball biice@s $heWeavDtyi @itR. tEénefal her! wkmm PRI i EB(1&e) 1S
provided in a direction that is per pendi cular to the | eads 30, sufficient

mechani cal fdrsény hthe moeltespeesino thee 8De moltemsiresifovilks fAowi boward t he
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the mgchaniggakhst 1@ ofr HELoRMY cBOBEI PHS qu @oﬁfd'@aﬁ?set B2BaRing diat
of the other, straight portions, making the |eads readil

short-circuiting of the leads.

In the semiconductor device 2000 of this embodiment, the IC
chip 20, which takes up the greatest volume, is positioned at
substantially the center of the mold (at the boundary between the

10 upper and lower dies), so that the volumes of the upper and lower
cavities separated by the object to be sealed can be made
substantially equal. As a result, since it is possible to suppress
the above described excess pressure that would be applied to the
object to be sealed by the flow of the molten resin in the

15 vertical direction, deformation of the film or leads and
displacement of the IC chip can be prevented. Note that, since it
is difficult to accurately align the center line of the IC chip
20 at the center line of the resin sealing portion, a certain
amount of error is permissible so that, for example, the center

20 line of the resin sealing portion could be positioned anywhere in
the depthwise direction within the IC chip.

In this manner, in addition to the effects of the first
embodiment, this embodiment has the advantage that deformation of
the device caused by resin pressure during the transfer molding

25 can ‘be suppressed.

A cross sectional view simply showing a variation on this
embodiment is shown in Fig. 9. A semiconductor device 3000 of this
embodiment differs from that of the above described semiconductor
device 2000 in that the tip portions of the outer leads 40 are

30 shaped instead of the outer lead linkage portions 34 of the leads
30. Joint ends 42 of these outer leads 40 are shaped when the lead



deformable. In this manner, by arranging the second group of aperture
portions 16 consisting of a plurality of aperture portions 16a to 16e in
each of the |lead formation regions 100 to 400, this 10 enbodi nent can
.achieve the effect of reinforcing the suppression of deformation of the
film 10, while enabling the flow of resilB=during nolding. As a result,
breakage of the | eads 30 caused by defornmation of the film 10 can be
prevent ed. fésmalessr ifoeniedboaad hecaldptd sefr €ormimg othedesifcei sL0§8t 0ftol5
this enbodinent is not only provided with the first group of aperture
portions 1BeRktaeedibgndeBth @g Boming @ @f thadabeye eaationned but it is
al so provided with the second group of aperture portions 16 in each of the
| ead formation regions 100 to 400, nolten resin flows through these

aperture it Hbbdimedt 16 20 during the transfer nolding, so that the
nmol di ng rggén can IinE tﬁe two sides of the film 10 and peeling of the

resul tant A estogsssattigngbruiieansimphy ewwiag. a senitohdust e eidviees2nand
group. of apertureagortions 16 is divided into a plurality of aperture
portions 16h & §hisd empasdigens of thist hevemtitmilsashewn dmgFhg ofIG.h8ihtem 10,

def or mat | of ¥ sefifcbiddRest 68288 Mbd BRS' b 'hE el SBASHLIDYs the
first embodiment, substantially identical components thereof are
given the same reference numbers and detailed description thereof
is omitted. ‘This semiconductor device 4000 differs from the
19 semiconductor device 1000 of the first embodiment in that a resin
layer 52 of a resin that is different from that of the resin
sealing portion 50 is formed in a region that includes at least
the inner lead portions 32 of the leads and the IC chip 20.
The resin layer 52 is configured of a resin that has
15 excellent adhesive properties with respect to the metal of the
inner lead portions 32, particularly the metal Au or Sn for
example plated over their surfaces, and also the resin of the
resin sealing portion 50. A ruﬁber—denaturalized epoxy resin, a
phenol resin, a polyimide resin, or a silicon resin could be
20 suitably used as this resin.

Since the epoxy resin that is often used for the resin
sealing portion usually has poor adhesive properties with respect
to the plated layer of the leads, heat, moisture, or mechanical
shock could cause problems such as peeling or cracking between the

25 leads and the resin sealing portion, and invasion of water or
active ion through these peeled or cracked portions could cause
corrosion of the aluminum electrodes of the IC chip. In
particular, factors such as differences in coefficient of thermal
expansion between the leads and the resin sealing portion could

30 cause peeling or cracking to occur in portions with poor adhesive
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transport is suppressed, and thus breakage of the | eads 30 caused by
deformation of the filmis prevented. In this enbodi nent, the shapes and
nunbers of the first 30 group of aperture portions 14 and second
group of aperture portions 16-are not particularly limted and can take
many forns -13- within a range such tB8t the nolten resin can flow and
the strength of the film 10 can be ensured. For exanple, in a variation of

the first apopecyind,gidaepsooheaptns uder ey tihenstbp oPdthe §8RIbHduCTOE 4
the configuration could be such that 5 substantially triangul ar aperture
portions l6feyicel@puRtdngrranged to alternate in the vertical direction. An
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devi cej hol etH&, pepietisetaround the electrodes 22 of the IC chip 20 can be
protected by a resin with good adhesive properties and with small
stress, so that the occurrence of peeling or cracking can be
prevented.

Before the formation of the resin sealing portion 50 during

10 the manufacturing of this semiconductor device 4000, the resin
layer 52 is formed in the predetermined region by a method that
includes steps such as potting, painting, and injection molding,
then the resin sealing portion 50 is formed as usual by transfer
molding. '

15 In the semiconductor device 4000 described above, a resin
layer 52 is formed of a resin that has good adhesive properties
with respect to both the leads 30 and the resin of the resin
sealing portion 50, so that the occurrence of peeling or cracking
of the sealing portion can be prevented. In particular, since the

20 electrodes 22 of the IC chip 20 are completely sealed in by the
resin layer 52, their corrosion can be reliably prevented.

A cross sectional view of a variation of this embodiment is
shown in Fig. 11. A semiconductor device 5000 of this embodiment
is basically the same as the semiconductor device 4000, except

25 that the region covered by the resin layer 52 is larger, and it
is formed to cover not only the area surrounding the IC chip 20,
but a wider region excluding only the outer lead linkage portions’
34 of the leads 30. In this case, considering the adhesive
properties with the resin forming the film 10 (such as polyimide

30 resin), an epoxy type of polyimide resin, or silicon resin could

preferably be used.
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hol es 72, outer lead holes 74, the first group of aperture portions 14, and
t‘he second group of aperture portions 16 are 15 formed in a long film
carrier 70 (thickness: 75 to 125 [err]) that is the base material, by being
punched out by a die. Next, copper foil_%f§ually of a thickness of 18 to 35
[err]) is attached to the filmcarrier 70" by an adhesive, and then

hot ol i t hogt a hpiques are used to paint a photoresist on both
gurfaces o%&{ @%bgﬁﬁ°a¥ﬂ?ﬂf subject it to nask exposure and deve}oP |é, ggd
finally et | t he,: : t 0D consistin eads

in a p)r/edetqtgrdrﬁo ﬁgdg%éﬁée%énl. %‘i'hga?le@d@“%gmggég u%téqn}lﬁo ag?gﬁr\ﬂget

vics Aa0Gr | al
such as Sn,ofAa, fmrﬂoledmndifﬂémIcﬁadﬁigfiﬁ%z&i%bi)éim %eFigém',@gffﬁf% by

N -plating on a copper wire surface, then by 25 _ ating. e IC
chip 20 is S&migAREUCERr a @ewidet er6fi0fed igositasicabd ¥ hi ghé EESQ@/I C@S| hoJ&ﬁ:e 12,
and el.ectrodes 22.on _the  surfac f the 1C chip 20 and the inner |ea
portiéns 3fe89c9ﬂ@u?@§ﬁsd§51%ﬁeﬁggﬂnéﬁieHh%nél§§§jé@@@dlmﬁntnnéherefmhe

pondi ng (1 Bhsbint eI P 1dert 33" d AR e 8" 4RFabE "ok Tl 2 F0d ©
reference numbers and detailed description thereof is omitted.
The semiconductor device 6000 of this embodiment differs from
the semiconductor device 1000 of the first embodiment in that a
10 radiator portion 60 is provided on the lower surface of the IC
chip 20. This radiator portion 60 has a joint portion 66 for the
IC chip 20 at the center of one surface thereof, as shown in Fig.
13, as well as a large number of aperture portions 62 that will
allow the passage of molten resin during the transfer molding. The
13 radiator portion 60 also preferably has radially extending linear
linking portions 64 to ensure the mechanical strength of the
radiator portion 60. Further, indentations are preferably formed
by grinding or by etching on the surface of the radiator portion
60 (the surface opposite to that on which IC chip 20 is mounted),
20 in order to increase the adhesive properties of the resin sealing
portion 50. To increase the heat-radiating effect of the radiator
portion 60, it is preferably made to have as high a thermal
conductivity as possible, and is preferably made of a metal such
as copper, aluminum, or of a ceramic such as BeQ, SiC. The size
25 of the radiator portion 60 is not particularly limited but,
considering its heat radiation efficiency, it could be formed to
be, for example, at least two times the size of the IC chip 20.
In the semiconductor device 6000 of this embodiment, use of
the radiator portion 60 to facilitate the radiation of heag from
30 the IC chip 20 that is sealed in by the resin sealing portion 50

formed of a resin with low thermal conductivity ensures that
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-14- Alead frame 80 on which the outer leads 40 are forned (see Fig. 6) is
prepared separately. This lead frame 80 is nounted onto the film70 and is
positioned so that the outer |eads 40 are superinposed over the outer |ead
| i nkage portions 34 of the leads 5 30, .The outer lead |inkage portions
34 and the outer |eads 40 are then conngé€&d in a batch by coupling nmeans
such as wel ding or soldering (outer bonding). Subsequently, a region that

i ncl udes t héeteTigriadion, of h@la shazagterbsidi qgsartsthe khdeyucerduedds haati s
sealed in resin by 10 t&ansfer nol ding, to forma resin sealing portion
50. The out &% | EadYPRECEFE% t hen plated with solder, then the outer |eads 40
are cut off by e ts o] t j : 2 Lh i or
devi ce. Subsequgf;‘lt ysﬁt ﬁg gu?gir.ﬁ(gaaldtsg%fgqggé?g&%%# %ﬁ?ﬁg dgs (f<:1(‘{;)]‘?;(:}(?:lg'g'f8h
necessary tof ftim prestet tdmbodimeaer t i b thet gelbcondurtior Geetesi 7000t theard

or the like. The above manufacturing process has the advantage that, since
the ot er |B3liateor Postienndd by tkicken Hdanedder afoceBent idneddiradisitons
A0t o9 Bl ok B0 el drPGR #Re ATARESBha' PR IR Yo 01350 86 1
is arranged to protrude from ‘the resin sealing portion 50.
Therefore, the radiator portion 68 has thickness corresponding to
the distance between lower surface of the IC chip 20 and the lower
10 surface of the resin sealing portion 50 in Fig. 14.

According to the semiconductor device 7000 of such
arrangements the radiator portion 68 offers not only the effective
heat-dissipation, but also the simpler processing. The simpler
processing is brought about by the radiator portion functioning

15 as a spacer during the transfer-molding thus making the precision

placing of the IC chip 20 unnecessary.



20 In the above described process, any of the generally-used bunp
met hod, transfer bunp nethod, or nesa bunp nethod coul d.be used as the- -- -
coupling neans between the inner |ead portions 32 and the el ectrodes (not
shown in the figure) of the IC chip 20, but it is pref erﬁmﬂmmmmﬂ“l
mesa bunp nmethod. The nmesa bunp net hod 283— wuses a half gt o
form bunps that are integral with the |eads at the | ead tipsS A‘sﬂecffic
met hod of manufacturing nmesa burjifAT ISIICLAIMEDdISn, for exanple, Japanese
Pat ent Application Laid Open No. Sho 55-162253. The mesa bunp net hod has

vari ous advantages, such as it does not require any special 30 equi pnent
for formng the bunps on the IC chip, it enables the use of alum numpad IC
chips, it has a high yield but | ow nounting costs, and it al so enabl es

sli m nmountiyg pqp%ﬁﬁﬁ§ogﬁy5§5$Wq$Ji@et@g?gg9¥§?£escribed process, in order

to increase the couplin orce between thip 20 and the resin that

forms the resin aealiecgrpoat l prims¥latingsf plefleswige af deboee KRl 5
irregularities on the under-surface of the I1C chip 20 by a net hod such as
grinding or etcHigdgd guPUPSdecach icaBFbstingtef aghderse number of leads,

5 arranged in a predetermined pattern that is formed in a plurality
of lead formation regions on the surface of said film;
an integrated circuit chip which is arranged within said
device hole of said film and which has electrodes connected to
ends of said leads; and
10 a resin sealing portion that seals in at least said
integréted circuit chip, said film, and said lead groups;
wherein said film comprises:
a first group of aperture portions which consists of at
least one aperture portion and which is provided within a region
1% other than said lead formation regions, and
a second group of aperture portions which consists of a
plurality of aperture portions and which is provided within said

lead formation regions.

2. A semiconductor device according to claim 1, wherein:

20 each of said leads comprises an inner lead portion protruding
into said device hole and an outer lead linkage portion protruding
outward beyond said film, and said outer lead linkage portion is
connected to an outer lead of a mechanical strength greater than

that of said outer lead linkage portion.

25 3. A semiconductor device according to claim 1 or claim 2,
wherein:
linking portions are formed between adjacent of said aperture

This Sheet Has Been Replaced
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with the resin that fornms the resin sealing portion 50, the surface of the
film1l0 is preferably subjected to plasm processing i na-vapor phase
i ncl udi ng, for exanple, inert gas 10 (argon, helium . or the |ike);

reactive gas (oxygen, [err] or the like), or reducing ga n or the
like). In conparison wth packages obt aigadd by ot her u

as the wire bonding nethod, the package obtained by this TABt ac M S

various advppteusss iforniag 64iEnNAIEY EREubSof ap@Miirengoptisfdin pacRages
at a high density, each step of bondingﬁth% i nner Ieadsgand %onding t he

outer | eads can be done in a single batch, electrical characteristics can

be tested while the chip.is still on the E%Ee, and nounting yields are not
deterioratef; evRnSERIIPDAUCEPT IRV GR SEAITDARE dp claimedonhenebail ment A

crbodi mont of - FY &R nyiikibe” | Borkdofls T kR O EhNacke KRR oRngh athed

enbodi nent of thi S 1nven SAOWN™ i n

cross secti paadi tidgwa0f desseiiondl taerpePet feedthdgey j[pevi ce
2000 being shown in Fig. 8. 25 The seé%condgcgggpgggﬁtgﬁ% 00 has

the sane basic structure as the sen conductor device 1000, and therefore
subst tialéy I dentical conponents thereof are given the sane reference
nunbeﬁg : A semiconductor device according to claim 3 or claim 4,
wherein:
said linking portions are orientated such that the

longitudinal directions thereof are perpendicular to said leads.

6. A semiconductor device according to any one of claim 1 to

10 claim 5, wherein: )
said plurality of aperture portions forming said second'group
of aperture portions are arranged symmetrically along the edges

of said film.

7. A semiconductor device according to any one of claim 1 to

15 claim 6, wherein:
said aperture portions forming said second group of aperture
portions are formed at positions separated from bend portions of

said leads.

8. A semiconductor device according to any one of claim 1 to
20 claim 7, wherein:
side leads positioned at the outermost sides of said leads
forming said lead groups have a mechanical strength greater than
that of the other leads.

9. - A semiconductor device according to any one of claim 1 to

25 claim 8, wherein:
This Sheet Has Been RTlaced ,
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and detailed description thereof is omtted. The senieonductor .devi ce 2000
of this enbodinent differs fromthe sem conduct or devi ce 1000 in"that

the IC chip 20 is configured to be positioned - 1»6\“53,%1” t he

center of the sem conductor device 2000 in the depth mnzﬂugreof.
In the above seni conductor device 1000 shgwn in Fig. 3 fhe'| efidss ext end
straight outward fromthe surface of the film10, 5 the outer |ead

| i nkage port'(3nSs§4dthﬁféé?iﬁﬂachPéuPPtéﬁl §308049t P fed 'ﬁq%%bﬁegﬁﬁiﬁigy'and

then the tips of the inner [ead portions 32 arée connecte 20
with the | Cthai pe2@esusitenthe degthwisé hdi beotidihenel aradd thesilnC §é1apu?é) ' 5
positioned bel ow the center of the resin sealing portion 50. 10

contrast, PATEHN- seni conductor device 2000 of this enmbodi ment, the
center of the IC chip 20 is positioned at the center line C L. in the
dept hwi se direction of the resin sealing portion 50. To enable this

confi guratiep, tResbR\ndRABPEEVICY Aca¥ngUts’ clen § 1 niipgR RO tion 34

of each of the |eads 30 are
3 the position of said integrated circuit chip is set by the

depth of forming of an inner lead portion and an outer lead

linkage portion of said leads.

11. A semiconductor device according to claim 9, wherein:
the position of said integrated circuit chip is set by the
10 depth of forming of an inner lead portion and said outer leads of

said leads.

12. A semiconductor device according to any one of claim 1 to
claim 11, wherein:
a resin layer consisting of a resin having good adhesive
15 properties with respect to said leads'and the resin forming said
resin sealing portion is formed in a region encompassing inner
lead portions of said leads and electrodes of said integrated

circuit chip.

13. A semiconductor device according to any one of claim 1 to
20 claim 12, wherein:

a radiator portion is connected to said integrated circuit

chip.

14. A semiconductor device according to claim 13, wherein:
a plurality of aperture portions are formed in said radiator
25 portion.
Reilaced
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15 shaped. The anpunt of this formng (the depth of . formng) is
determined in such a manner that the follow ng equation (see Fig. 8)

satisfied: Equation: [err] 20 wher e: dLF Ama f outer
|l ead (lead frame) [err]: thickness of lead [err]: adm@i of outer
| ead |inkage portion [err]: depth of forafmg of lnner fe [20 er

t hi ckness of inner |ead portion 25 [err]: thickness of IC
chip The dep§hs Afsdmirgvndgcterrdeving phecotdime tthe cdbimel qural 4 prwharstinbe
designed to suit the thicknesses of the | eads 30, the outer |eads 40, and

the 1C chip 20. #h leastcar part of aiaeldofratdﬁétartpwwnt prekrede from waidc

chip is greater than.that o e ot her conponents, so the thickness
of the resih® §¥EN§Qé}H&§rPPB£‘§g i's actually dependent on the thickness of
the 1C chip. For exanple, -17-

16. A method of manufacturing a semiconductor device, comprising
& the steps of:

(A) forming, in a film, at least a device hole, a first
group of aperture portions consisting of at least one aperture
portion within a region outside lead formation regions, and a
second group of aperture portions consisting of a plurality of

10 aperture portions within lead formation regions;

(B) attaching a conductive film to said film, using
photolithography and etching to form leads that each comprise an
inner lead portion protruding into said device hole and an outer
lead linkage portion, within said lead formation regions of said

15 film, then placing an integrated circuit chip within said device
hole and connecting electrodes of said integrated circuit chip to
said inner lead portions;

(C) superimposing on a predetermined position of said film
a lead frame having outer leads arranged at the same pitch as said

20 outer lead linkage portion and having a mechanical strength
greater than that of said outer lead linkage portion, and
connecting said outer lead linkage portion to said outer leads;
and |

(D) using transfer molding to seal said integrated circuit

25 chip, said leads, and part of said outer leads in resin.

17. A method of manufacturing a semicogductor device according

to claim 16, wherein:
in said step (B), said integrated circuit chip is arranged

to be positioned at substantially the center in the depthwise

Sheet Has Been RTlaced
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if the thickness [err] of the IC chip 20 is between 200 [err] and 600
[err],athe thickness [err] of the |eads 30 is between 10 [err] and 40
[err], the thickness [err] of the outer |leads 40 i between 100 pm and 300
[err],”and the thickness [err] of inner |ead portiopnf} i [err]
5 and 30 [err], the depth of formng [eg+] of the”mmﬂ',m'{mﬂg(lﬂion 32
is set to between 50 [err] and 200 [err], and the depth cof Lf orm # rr] of
the outer le i gesp ! i t en 85 [err] and 720 [err].
Here, the m%ﬁrédﬂl&?nglfcg{ﬁe%o{%% %aﬁﬁhghgogﬁdggi te direction to that of
Fig. 8 1In such a sem conductor device, the 10 t hi ckness of the resin

sealing portion 50 is generally between 1 nmand 5 nm In the future, as
t he thi cknesk®s of method pf meaunéasturing 2 tyamikenducten devidd accordéng

d f 100 . 19,200 . t hi ck . | d tantiall
oLt oo 190 ot 34208, L ey SRR e e
| ead 15 ti 5 I .t h t . Wt hi
a1 oo TR B YRR S s sy 0

thickness of rédig MRviAgSeeéd NIHRAiveOPrepet th die wieHusespsyentd wdilen eh@s
about between 200 [errf and 1000 [err|. Positioning the IC chip 20 at the
center in thandlephewresimof ormiaigr extiidorresfint (sead é8gnperbiomg por i geghoni n

the manner of this enbodi nent ensures. that the u%eflul func iolhs de%cri b$d
bel ow can encompassing inner lead portions of sald leads and electrodes o

said integrated circuit chip.

heet Has Been Replaced
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be achieved. There is a transfer nolding as one of the sealing techniques
that could be used for manufacturing this type of sem conductor 25

device. A particularly inportant part of the transfer nolding process is

t he bal ance between the vol unes of the uegfr and |l ower cavities separated
by the object to be sealed (the assenbly i~ the filmcarrier 70 and | ead
frame 80, with the 1C chip 20 nounted thereon (see Fig. 3)) that is
inserted into the nold. Wth this 30 ABSERACTof nol ding, the nolten resin
is usually injecéggd&géQUph 3 single gate, so that, if the volumes of the
Separate cavitie R dUCEOradeV Aas afinth Mapuf acharing e thodi therebe. smal | er
volume w il be fi,ll ' the nolte in_then the nolten resin will
flow toward the fav €9I¢#é§uéﬁ§rst$?Y19ﬁnrﬁq- e§OMBRESEHuST o SILRCHF ECRLIY

wi |l act vegri ] i nl0 5D Le heot € a ld 14

of the IC crllihgﬁgérlt%he crzﬁfrrlamlteilgjrol %S,tltn eaf ﬁe??gf)uflglgag%é g?é%kgfr'\%&ﬂor 3dK t%
short - ci r cuB0Dpgeath tdmsissdng of 4 Hargennambdncodrleris GO 3998nSdéd tiH S

enbodi pent, the | C | ) .
5 predetermined pattern, in a plurality of lead formation regions

100 to 400 on the surface of the film 10; an integrated circuit
chip 20 positioned within the device hole 12 and with electrodes
22 connected to inner lead portions of the leads 30; and a resin
sealing portion 50 that seals in at least the integrated circuit
10 chip 20, the film 10, and the lead groups 30A to 30D.
The film 10 comprises a first group of aperture portions 14
consisting of aperture pértions 14a to 14d provided in regions 500
to 800 outside the lead formation regions and a second group of
aperture portions 16 consisting of a plurality of aperture
15 portions 16a to 16e provided in the lead formation regions 100 to
400.

— Fig. 1.
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chip 20, which takes up the greatest volune, is positioned at substantially
the cegnter of the nold (at the boundary between the 10 upper and | ower
dies), so that the volunes of the upper and | ower cavities separated by the
object to be sealed can be nmade substantially equal. As a result, since it
I's possible to suppress the above described excess pressure that woul d be
applied to the object to be sealed by the fIOM/g/,é e nolten resin in the
15 vertical direction, deformation of Im or |leads  and

di spl acenent of the IC chip can be prevented. Note that, S

since it
difficult to accurately align the c i ne, of the IC chip 20 at the
center line of the resin sealing FKHj#jZ{S} ertaln amount of error is
permi ssible so that, for exanple, the center line of the resin
seal ing portion could be positioned anywhere |n t he depthwi se direction

within the 1 C chip. in addition to the effects of the first

In this manner,

enbodi nent ,

this enbodi nent has the advantage that defornmation of the

he trangﬁ]g nmol di ng 25 1 be

devi ce caused by resin pressure during t
suppressed. A cross sectional views y showing a variation on

enbodi nment is shown in Fig. 9. A sén1conductor devi ce 3000 of thi
enbodi nent differs fron1that,of t he "apbove descri

~16b
-16d

—
4a 30D

ﬁd {6b lGa
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16d 16
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device 2000 in that the tip portions of the outer |eads 40 are 30 shaped
instead of the outer |ead |inkage portions 34 of the |leads 30. Joint ends
42 of these outer |eads 40 are shaped when the | ead -19- frane is
formed, and the depth of formng thereof is set to replace the depth of
formng [err] of the above equation. Third Enbodi nent A cross sectional
view si nply showi ng a semni conductor devi ce 280Q 5 of a third enbodi nent
of this invention is shown in Fig. 10. Since this sem conductor device 4000
has the sanme basic structure as the first enbodi nent, substantially

I dentical conponents thereof are given the sanme reference nunbers and
detail ed description thereof is omtted. This sem conductor device 4000
differs fromthe 10 sem conduct or device 1000 of the first enbodi nent in
that a resin layer 52 of a resin that isydifferent fromthat of the resin
sealing portion 50 is forned in a regiorOthat includes at |east the inner

| ead portions 32 of the | eads and the Lgfchip 20. The resin layer 52 is
configured of a resin that ™as N\

34 I8¢ 30 i6e

6c

g
1I8a |
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15 excel l ent adhesive properties with respect to the netal of the inner
|.ead portions 32, particularly the metal Au or Sn for exanple plated over
their surfaces, and also the resin of the resin sealing portion 50. A
rubber-denaturalized epoxy resin, a phenol resin, a polyimde resin, or a
silicon resin could be 20 suitably used as this resin. Since the epoxy
resin that is often used for the resin sealgingoportion usually has poor
adhesive properties with respect to the plated | ayer of the |eads, heat,

noi sture, or nechani cal shock coul d cause problens such as peeling or
cracki ng between the 25 | eads and the resin sealing portion, and

I nvasi on of water or active ion throu these,peel ed or cracked portions
coul d cause corrosion of the aluninqugr tr@des of the IC chip. In
particular, factors such as differences in coefficient of qhﬁjcpﬂ expansi on
between the | eads and the resin sealing portion could 30 se peeling
or cracking to occur in portigns wth ;oor adhesi ve O- 20- zroperties, due

to heating during the step of ( e 8%%;2@br?2

34
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device nmounting. In this enbodinment, the provision of the resin |ayer 52
ensures that, in addition to the effects of the first enbodi nent, 5 t he
portions around the el ectrodes 22 of the IC chip 20 can be protected by a
resin with good adhesive properties and with small stress, so that the
occurrence of peeling or cracking can be prevented. Before the formation of
the resin sealing portion 50 during 10 4/HWe manufacturing of this

sem conduct or device 4000, the resin layer 52 is forned in the
predeterm ned region by a method th | udes steps such as potting,

pai nting, and injection nolding, Iﬁté g. n sealing portion 50 is
formed as usual by transfer nDIdlng 15 In the sem conduct or device
4000 descri bed above, a resin layer 52 is fornmed of a resin that has good
adhesi ve properties with regpéct to botfOthe |eads 30 and the resin of the
resin sealing portion 50, hat the pccurre of peeling or cracking of
the sealing portion can be. s . cU-arshnce the 20

el ectrodes 22 of the IC Chl) i) by the resin Iayer
52, their corrosion can be ectional view of a
variation of this enbodi men{ ;

FIG.6

40

40




shown in Fig. 11. A sem conductor device 5000 of this enbodinment is
basically the sane as the sem conductor device 4000, except 25 that the
region covered by the resin layer 52 is larger, and it is formed to cover
not only the area surrounding the I1C chip 20, but a w der region excluding
only the outer lead |Iinkage portions 34 of the |leads 30. In this case,
consi dering the adhesive properties with G¥|@pesin formng the film 10
(such as polyimde 30 resin), an epoxy type of polyimde resin, or
silicon resin could preferably be used. -21- Fourth Enbodi nent A cross
sectional view sinply show ng a sem conductor device 6000 of a fourth
enbodi nent of this invention is shown in Fig. 12. This sem conductor
device 6000 is basically the sane as the 5 sem conduct or device
1000 of the first enbodinent, therefore suQ§tantiaIIy i denti cal
conponents thereof are given the sane reference nunbers and detail ed
description thereof is omtted. The senicondqctor devi ce 6000 of this
enbodi nent differs from
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t he sem conductor device 1000 of the first enbodinent in that a 10
radi at,or portion 60 is provided on the | ower surface of the IC chip 20.
This radiator portion 60 has a joint portion 66 for the IC chip 20 at the
center of one surface thereof, as shown in Fig. 13, as well as a |arge
nunber of aperture portions 62 that will allow the passage of nolten resin
during the transfer nolding. The 15 raBiAtOr portion 60 also preferably
has radially extending linear |inking portions 64 to ensure the mechanical
strength of the radiator portion 60. Further, indentations are preferably
formed by grinding or by etching on the surface of the radiator portion 60
(the surface opposite to that on zﬁﬂﬁg;qu?hip 20 is nounted), 20 in
order to increase the adhesive proOperti és of the resin sealing portion 50.
To increase the heat-radiating effect of the radiator portion 60, it is
preferably made to have as high a thermal conductivity as possible, and is
preferably made of a nmetal such as copper, alum num or of a ceram c such
as BeO Si'C. The size 25 of dgpr adi r portion 60 is not particularly
limted but, considering its hegt radiatiypn effigpency, it uld be forned
| AR ARl )

to be, for exanple, a%3+east ¢ 20. Inthe
sem conduct or devi ce 6000 of i gtor portion
60 to facilitate the rd@Fatfy
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30 the 1C chip 20 that is sealed in by the resin sealing portion 50
formeq of a resin with | ow thermal conductivity ensures that -22-
deterioration of the characteristics of the |IC device due to heat can be
suppressed. Fig. 14 is a vertical sectional view show ng a nodification of
t he present enbodiment. In the sem conductor device 7000, the 5 radi at or
portion 68 is thicker than the aforenmentifngg radiator portion 60, and one
of the surface 68a of the radiator portion 68 is arranged to protrude from
the resin sealing portion 50. Therefore, the radiator portion 68 has

t hi ckness corresponding to the distance between | ower surface of the IC
chip 20 and the | ower 10 surfacﬁ/@e/@ n sealing portion 50 in Fig.
14. According to the sem conductor "device 7000 of such arrangenents the
radi ator portion 68 offers not only the effective heat-dissipation, but

al so the sinpler processing. The sinpler processing is bA@@QOt about by the
radi ator portion functioning 15 as a spacer during the  Aransfer-nolding

thus nmaki ng the precision 50 30 52 32 32 30
[/
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pl aciqg of the 1 C chip 20 unnecessary. 23 WHAT IS CLAIMED IS: 1. A

sem cgnductor device conprising: an electrically insulating film (10)
having a device hole (12); a plurality of |ead groups (30A-30D), each
conprising a plurality of “leads (30), arranged in a predeterm ned pattern
that is fornmed in a corresponding plurality of |ead formation regions
(100-400) on the surface of said film eﬁgp Q?ad formation regi on being

| ocat ed between said device hole and a r spéc i ve outer edge (10a) of said
film an integrated circuit chip (20) which is arranged within said device
hol e of said filmand which has el ectrodes connected to ends of said |eads;
a first group of aperture portions (14g- ) I ch consists of at |east one
aperture portion and which is provi dce?ﬁléﬂi/% regi on (500-800) other than
said lead formation regions; a second group (16) of aperture portions
(16a-16e) provided in

6000

S50 3(\) }52 32a 32 30
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each @&f. said |ead formation regions, each second group (16) consisting of a
plurality of aperture portions with |linking portions (18a-18d) defined

bet ween adj acent aperture portions; and a resin sealing portion (50) that
seals in at |least said integrated circuit chip, said film and said | ead
groups; characterized in that each linking portion (18a-18d) is defined
between a pair of parallel linear edges, gnej@dge of each of two adjacent
aperture portions, and a | ongitudinal direction of each 24 | nking
portion, which is perpendicular to said pair of edges, intersects edges
(10a) of said film (10) at an angle of approximately [err]. 2. A

sem conduct or device according to claim1l, wherein each of said | eads (30)
conprises an inner |ead portion (32) protruding into said device hole (12)
and an outer lead |inkage portion (34) protruding outward beyond said
respective outer edge (10a) of said film (10), said outer |ead |inkage
portion bein connected to an outer |ead (40) of a nmechanical strength

greater than that of
FIG. /4
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said guter lead |inkage portion. 3. A sem conduct or device according to
claimT or claim2, wherein said | i nking portions (18a-18d) are orientated
such t'hat said |ongitudinal directions of each linking portion is

perpendi cular to the leads (30) formed on that |inking portion. 4. A.

sem conductor device according to any one of claiml to claim3, wherein
said plurality of aperture portions in eagty gepond group of aperture
portions define a line of symetry which i s -perpendicular to said
respective outer edge (10a) of said film(10) and with respect to which the
aperture portions are arranged in axial symetry. 5. A sem conduct or

devi ce according to any one of cIaigﬁﬁ/Y??cldﬁhA4, wherein said | eads (30)
have strai ght portions and bend portidn So" as to allow the pitch of said

i nner |ead portions (32) to be snmaller than that of said outer |ead |inkage
portions (34), and 25 said plurality of aperture portions (1l6a-16d) of
each second group (16) are fornmed at positions separated fromthose where

sai d bend 5 3 41b /l
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xres

portlons of sai-d"téads are fornﬁﬁ A sem conduct or device according to
u

any one of clai ere| n side | eadsj ( 3REMN Ni‘@n
out er most | eadsm% ps (30A-30D) havie [ Dees o % siﬁr%ﬁ th sG]
greater than th the I‘Yemau ning | eads (30) of t@mﬁﬁ gctl a8
7. A seni conduct or devi ce according tZBany one fofy gk (1 dat n‘FQSpaged .....
wherein said integrated circuit chip (20) is posijt poRgS %u gge nt+ i1 bgged .....
t he center_of  sai dé}?ﬂn i\%l ng portion (50) infa di recat on* B@eﬁendﬁocpziad .....
to the pl aWHAT 1S Mﬁi{ . A sem condu tB deV| ce according to
claim7, wherein each of said Ieads (30) conpris p.oR !ﬁn
(32) prot r lidi ngAlsclIm@mdn@emdwmmcmnpr&)ngan outer | ead | i nkagé™ portTon
(34) protruding outward beyond said respective outer edge (10a) of said
film (10) and agnidleetri®gdiypislasitgiln i P0) havily 4 Reidehbl: pe)t such that
said outer lead linkage portions, said tnmer |ead portions and—sai d
Internedi ate le S d |
otper e e ! ATRBEIPY 1858 iy (30 oo RGRA’ ARefibl 4 1160
in the direction_perpe cular to,the e of said fij
position of sai Bff Je RTEAREBER tmcfh%ﬁ aEWHP‘s"eQePaWnP &é‘a@h@?{gﬁ’&? doF)
between said first and said third plane and the distance [err] between said
second and sai ditt & eargsispeading plurality of lead formation reg10ns (100-400)
on the surface of said film, each lead formation region being
located between said device hole and a respective outer edge (10a)
of said film;
an integrated circuit chip (20} which is arranged within said
device hole of said film and which has electrodes connected to
ends of said leads;
a first group of aperture portions (14a-14d) which consists of at
least one aperture portion and which is provided within a region
{500-800) other than said lead formation regions;
a second group (16} of aperture portions (16a-16e} provided in
each of said lead formation regions, each second group (16)
consisting of a plurality of aperture portions with linking portions
(18a-18d) defined between adjacent aperture portions; and
a resin sealing portion (50) that seals in at least said integrated
circuit chip, said film, and said lead groups;
characterized in that each linking portion (18a-18d) is defined
between a pair of parallel linear edges, one edge of each of two
adjacent aperture portions, and a longitudinal direction of each
This ia the replacement sheet 4b o \ 244 ~1
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26 9. A sem conduct or device according to claim9, wherein each of said

| eads” (30) conprises an inner |ead portion (32) protruding into--said device
hole (12), an outer |ead |inkage portion (34) protruding outward beyond

sai d respective outer edge (10a) of said film (10)ji# mlmmnﬁmate | ead
portion, each | ead being bent such that24aid inner_:n' m“ Md said
internediate lead portions are in a first and a secend®one, "re§pect I vel y,

of two parallel_ planes displaced with respect to each other in the
direction per peH#¥iNEaPOTHORN Whichnds gperpendievlan tqosaidapair rf sdgesi on of
said integrated circuit chip (20) is set by the distance between said first
and sai d secondimpeasectsndedgesou{¥la)l eafdss4iD) fitmnnfd)edatt oanai anglet eof | eads

| i nkage portions. 10. A sem conductor device according to any one of claim

1 to claim9, wapbebRimhtelp4589i on enconpassing inner |ead portions of said
| eads (30) and sai d—efectrodes-of said integrated circuit chip

(20) conneched t@ §é191§crﬁ{dl§@ﬂog cie% %%I&ﬁ%iﬁg rtEic(iQﬁ'{x I &ﬁ%&ﬁnle@éﬂr of éa%i)d

consisting of a resin having go esi ve=properties

leads (30) comprises an inner lead portion (32) protruding into

protruding outward beyond said respective outer edge (10a) of

: §_a_1i_d'__t_’1lr_r}__(__1‘_()__)'_,___ said outer lead linkage portion being connected to
an outer lead (40) of a mechanical strength greater than that of
said outer lead linkage portion.

3. A semiconductor device according to claim 1 or claim 2, wherein

said linking portions (18a-18d) are orientated such that said

longitudinal directions of each linking portion is perpendicular to

the leads (30) formed on that linking portion.

4. A semiconductor device according to any one of claim 1 to claim

3, wherein said plurality of aperture portions in each second

group of aperture portions define a line of symmetry which is

perpendicular to said respective outer edge (10a) of said film (10)

and with respect to which the aperture portions are arranged in

_axial symmetry.

S. A semiconductor device according to any one of claim 2 to claim

so _as to allow the pitch of said inner lead portions (32) to be

smaller than that of said outer lead linkage portions (34), and

This is the replcement sheet
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respect to both said |leads (30) and the resin formng said 7ésin sealing
portion (50) is forned between the forner and th

sem conduct or device according to any one of clal t!ﬂmﬂmlulﬁm&ml wherein a
radi ator portion (60; 68) is connected to said i chip
(20). 12. A seniconductor device accor2®ng to claim 11, wherein a
plurality of aperture portions (62) are forned in said radi ator portion
(60). 27 13. sem ¢ondyct or devi ce,.acc oclaiml1l or

Whot ein at | casta ROMATRG] ARATOE BOFHaRedbeapihdl ol eatn perane 5650 1 1 om
said resin sealing portion (50). 14. A method of manufacturing a

seni conduct or dfMb)cate foomed at pgsitiens separaged fom thasemvhgre saichbend
electrically insulating film (10), a device hole (12), a first group of

aperture portiopdrfiddsof4did teudd ai¢ fgrraédat | east one aperture portion
within a region (500-800) outside of ITead formation regions (100-400), and

a second ggoUP A18dmAlorfiFiiol! devlOé ldcRBFAROYS %Y bfle R Xlafth £3olclafidd

5, wherein side leads (36) forming the two outermost leads of each

lead groups (30A-30D) have a mechanical strength greater than

that of the remaining leads (30) of the respective lead group.

7. A semiconductor device according to any one of claim 1 to claim
6, wherein said integrated circuit chip (20) is positioned at

substantially the center of said resin_sealing portion (50) in a

direction perpendicular to the plane of said film (10).

8. A semiconductor device according to cla1m 7 wherein each of saJd

leads (30) comprises an inner lead portion (32) protruding into

said device hole (12), an outer lead linkage portion (34) protruding
outward beyond said respective outer edge (10a) of said film (10)
and an intermediate lead portion, each lead being bent such that
said outer lead linkage portions, said inner lead portions and said
intermediate lead portions are in a first, a second and a third one,
respectlvely, _of three parallel planes displaced with respect to

each other in the d1rect10n perpendlcular to the plane of sa1d ﬁlm

(10}, and the position of said integrated circuit chip (20) is set by
the distance (dor) between said first and said third plane and the
distance (du) between said second and said third plane.
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formati on regi ons, each second group (16) consisti nglu'Uf-—~a\pLura!__l}y of
aperture portions (16a-16d) with Iinking portions (1B3-.18d) defined between
adj acent aperture portions; (B) attaching a condu.czwll&m/' sai d
film using photolithography and etchia to formlea 4 dﬂy /
conprise an inner portion protruding in sai d device hol e andxails! r

| ead |i nkage portion, within said |lead formation regions of said film then

| aci j nt j ' j s .t hi i dydeyi ce. hol e and .
onnecti ng sl oty SGaacEhbEktsy ?%?25%%%%%‘“@3?% ?’¥=89§51§ef %R;E?l%ad
ti . (C [ I ng on a predeterm ne Qsition of said filma
Pond rame. (b0) 1HB9P AR G RpRibeR 20 dovics: [eanopaPaph: (i2) profguding iid ch as
said outer lead |inkage portions and having a mechanical strength greater

than that of saisfidwieice balr (12)kageoptsrtlcaddinkage portien (84ppsatirdding er
| ead | i nkage

outward beyond said respective outer edge (10a) of said film (10)

and an intermediate lead portion, each lead being bent such that

said inner lead portions and said intermediate lead portions are in

a first and a second one, respectively, of two parallel planes

displaced with respect to each other in the direction

_perpendicular to the plane of said film (10), and the position of
said integrated circuit chip (20) is set by the distance between

.said first and said second plane and by outer leads (40) connected

10. A semiconductor device according to any one of claim 1 to claim

———————

9, wherein, in a region encompassing inner lead portions of said

leads (30) and said electrodes of said integrated circuit chip

(20)connected to ends of said inner lead portions, a resin layer

(52) consisting of a resin having good adhesive properties with
respect to both said leads (30) and the resin forming said resin
sealing portion (50) is formed between the former and the latter.

11. A semiconductor device according to any one of claim 1 to claim
10, wherein a radiator portion (60; 68) is connected to said
integrated circuit chip (20).

12. A semiconductor device according to claim 11, wherein a plurality

of aperture portions (62) are formed in said radiator portion (60).
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portions to said outer |eads; and (D) using transfer nolding to forma
resin sealing portion (50) so as to seal said integrated circuit -chip, said
| eads, and part of said outer |eads therein; characteri i step (A
conprises formng said aperture portions (16a-16d) ofl iai,mga&mﬁhm)&ﬂﬁ
(16) such that each linking portion (18#418d) is defin pas of
paral l el |inear edges, one edge of each of two adjacent aperture portions,

and a | ongitudi nal_ dj {4 f ch_linki.n orti.on,, -whi S .

per pendi cul-%#éj’- tdlgl ssf%{cg)gmldr&cg??&fgié %Cﬁ?@ggc{) Ct?dﬁbil( rb.zo‘f"h§5?’é]1 Bfm
(10) at an angle of approximately [err]. 15. A method of manufacturing a
sem conduct or d§9?§Eaa£%13[(_€§_ﬁbof§a’<§ ﬁ@‘%ﬁa@jpﬂﬁ‘éﬁa@i(ﬁ& s expepeast fom Bpidsai d
integrated circuit chip (20) is arranged to be positioned such that it wll
be at substanti alelsinsikalingmaationf (¥4i d resin sealing portion (50) forned in
step (D) in a direction perpendi ¢ular to the plane of said film (10). 16.
A nethod ofl4many asetiod bfenserifaentAE s EENICORJIRRESF Hehttd, %&h@ﬁé}&é or
15, further €onprising a step of formng, before step (D), a resin [ayer
(52) consisting egg?'fp havi ng good adhesive properties with respect to
bot h said | eads t?lS nd the resin used

(A) forming, in an electrically insulating film (10}, a device hole

of at least one aperture portion within a region {500-800)
outside of lead formation regions (100-400}, and a second
group (16) of aperture portions provided in each of said lead

formation regions, each second group (16) consisting of a

plurality of aperture portions (16a-16d) with linking

portions (18a-18d) defined between adjacent aperture

Jportions;

(B) attaching a conductive film to said film, using
photolithography and etching to form leads (30) that each
comprise an inner portion protruding into said device hole
and an outer lead linkage portion, within said lead
formation regions of said film, then placing an integrated
circuit chip (50) within said device hole and connecting
electrodes of said integrated circuit chip to said inner lead
portions:

(C)  superimposing on a predetermined position of said film a

lead frame (80} having outer leads (40) arranged at the
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I n s'tep' (D), in a region enconpassing inner |ead portions of said |'eads and

Flectiofes of sard tnteorated rret L e OO N A
. *# 0 LM os ok

28

same pitch as said outer lead anagé portions and having a
mechanical strength greater than that of said outer lead
linkage portions, and connecting said outer lead linkage
portions to said outer leads; and

(D}  using transfer molding to form a resin sealing portion (50).
_So as to seal said integrated circuit chip, said leads, and
part of said outer leads therein;

characterized in that step (A) compnses formmg said

aperture portmns (l6a—16d) of said second ~group (16) such

e e e e e [P —

that each 11nk1ng portlon (18a—18d) 1s deﬁned between a

pa1r of parallel lmear edges, one edge of each of two

adjacent aperture portlons and a long1tud1na1 d1reet10n of

each linking portlon Wh1ch is perpendlcular to sa1d pa1r of

edges, intersects edges (10a) of said film (10) at an angle of
gy T

approx1mate1y 450

15. A method of manufacturing a semiconductor device according to

claim 16, wherein in said step (B), said integrated circuit chip (20)

is arranged to be positioned such that it will be at substantially

the center of said resin sealing portion (50) formed in step (D) in a

direction perpendicular to the plane of said film (10).

16. A method of manufacturing a semiconductor device according to

claim 14 or 15, further comprising a step of forming, before step

properties with respect to both said leads (30) and the resin used
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in step (D), in a region encompassing irider lead portions of said

29

leads and electrodes of said integrated circuit chip (20).
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