
7 SEP 2004 1 SPECIFICATION TITLE OF THE INVENTION SEMICONDUCTOR DEVICE AND
METHOD OF FABRICATING THE SAME BACKGROUND OF THE INVENTION The present
invention relates to a semiconductor device  and, more particularly, to
techniques effectively applicable  to a semiconductor device employing a
lead frame of a co- per-bearing metal. Generally, a semiconductor device
formed by sealing a  semiconductor chip having a circuit system and a
plurality  electrodes formed on a circuit forming surface, i. e. , a major
surface, in a sealing resin package is fabricated by an  assembling process
using a lead frame. To put it concretely,  a lead frame having a frame,
support leads, a die pad (tab)  supported by the support leads on the
frame, and a plurality  of leads connected by tie bars (dam bars) is
prepared. An Ag  paste prepared by mixing an adhesive paste, such as a
thermosetting epoxy resin, and Ag powder is spread over the  mounting
surface of the die pad of the lead frame in an adhesive  resin film. A
semiconductor chip having electrodes formed on  a major surface thereof is
mounted on the mounting surface of  the die pad coated with the adhesive
resin film with a second  major surface of the semiconductor chip opposite
the first  major surface in contact with the adhesive resin film formed 



7 SEP 2004 2 on the die pad. The adhesive resin film is hardened to fix
the semiconductor chip to the die pad. The electrodes formed  on the first
major surface of semiconductor chip are connected  electrically to the
inner leads sections of the leads of the  lead frame by conductive bonding
wires. The semiconductor  chip, the inner leads, the die pad, the support
leads and the  bonding wires are sealed in a resin package. Then, the outer
leads are cut off the frame of the lead frame, the tie bars  are cut, the
outer leads are formed in predetermined shapes,  and then the support leads
are cut off the frame of the lead  frame. Incidentally, it is an important
problem with techniques  relating to a surface-mount semiconductor device,
such as a  quad flatpack package (QFP), to prevent cracks in the resin
package, i.e., package cracks, due to heat applied to the  surface-mount
semiconductor device for a temperature cycling  test, i . e . , an
environmental test, or heat applied to the same  during reflow soldering
when mounting the semiconductor device  on a wiring board. There are two
known principal package  cracking mechanisms that cause package cracks. A
first package cracking mechanism causes package cracks  by the separation
of the die pad from the resin package and  the evaporation and expansion of
moisture contained in the  resin package by heat applied to the
semiconductor device for  



a temperature cycling test or reflow soldering. 7 SEP 2004 3 A second
package cracking mechanism causes package  cracks by the evaporation and
expansion of moisture contained  in the adhesive paste by heat applied to
the semiconductor  device for a temperature cycling test or reflow
soldering,  causing the separation of the semiconductor chip from the die
pad. A technique proposed to solve such a problem in, for  example,
Japanese Patent Laid-Open No. Sho 63-204753 uses a  die pad having an area
smaller than that of a semiconductor  chip to be mounted thereon. According
to this prior art, the  area of contact between a die pad and a resin
package is small  and hence it is possible to suppress the development of
package  cracks due to the evaporation and expansion of the moisture
absorbed by the resin package. Furthermore, since the area  of an adhesive
paste film sandwiched between the die pad and  the semiconductor chip is
small, the development of package  cracks due to the evaporation and
expansion of the moisture  absorbed by the adhesive paste film can be
suppressed. Another technique proposed to solve such a problem in,  for
example, Japanese Patent Laid-Open No. Hei 8-204107 uses  an X-shaped die
pad (cross tab) formed by two intersecting  support leads to support a
semiconductor chip at only a part  of the surface thereof facing the die
pad_ This prior art also  



is able to suppress the development of package cracks due to  the
evaporation and expansion of moisture absorbed by the resin 7 SEP 2004 4
package, and the development of package cracks due to the  evaporation and
expansion of moisture absorbed by the adhesive  paste film. SUMMARY OF THE
INVENTION When fabricating a semiconductor device, a Fe-Ni  (iron-nickel)
alloy lead frame is employed. Recently there  has been a proliferation of
Cu (copper) alloy lead frames. A  semiconductor device employing a Cu alloy
lead frame, as  compared with a semiconductor device employing an Fe-Ni
alloy  lead frame, is excellent in heat dissipating performance and  signal
transmission speed. However, since the Cu alloy lead  frame has a
coefficient of thermal expansion greater than that  of the Fe-Ni alloy lead
frame, the semiconductor chip is liable  to separate from the die pad of
the Cu alloy lead frame and  the reliability of the semiconductor device
employing a Cu  alloy lead frame in preventing package cracks is
deteriorated. It is effective, when a Cu alloy lead frame is employed,  to
reduce the area of the support leads in contact with a  semiconductor chip
by bonding the semiconductor chip to the  support leads formed in the least
possible width. However,  a new problem arises when the width of the
support leads is  reduced. 



The thickness of the adhesive resin film formed on the  chip support parts
of the support leads decreases with the 7 SEP 2004 5 decrease of the width
of the support leads. Stress induced  due to the difference in coefficient
of thermal expansion  between the support leads and the semiconductor chip
is ab- sorbed by the adhesive resin film- The stress absorbing  ability of
the adhesive resin film decreases with the decrease  of the thickness of
the adhesive resin film. In a bonding  process and a molding process in
which the support leads and  the semiconductor chip are heated, it is
difficult to absorb  the stress induced by the difference in coefficient of
thermal  expansion between the support leads and the semiconductor chip  by
the excessively thin adhesive resin film. Consequently,  the support leads
and the semiconductor chip are liable to  separate from each other and the
semiconductor chip bonded to  the support leads falls off the support
leads, which reduces  the yield of the semiconductor device assembling
process Accordingly, it is an object of the present invention  to provide a
technique capable of increasing the yield of a  semiconductor device
assembling process. The above and other objects and novel features of the
present invention will become apparent from the following  description made
in the specification and the accompanying  drawings. 



Representative examples of the invention disclosed in  the present patent
application will briefly described below.  (1) A semiconductor device
comprises a semiconductor 7 SEP 2004 6 chip having a plurality of
electrodes formed in a first major  surface thereof; a resin package
sealing the semiconductor chip  therein; a plurality leads electrically
connected to the  electrodes of the semiconductor chip and formed so as to
extend  inside and outside the resin package; and a support lead
supporting the semiconductor chip at a part of a second major  surface of
the semiconductor chip opposite the first major  surface; wherein the
semiconductor chip is bonded to the  support lead with an adhesive tape.
(2) A semiconductor device comprises a square  semiconductor chip having a
plurality of electrodes formed in  a first major surface thereof; a square
resin package sealing  the semiconductor chip therein; a plurality of leads
electrically connected to the electrodes of the semiconductor  chip and
formed so as to extend inside and outside the resin  package; and a support
lead supporting the semiconductor chip  at a part of a second major surface
of the semiconductor chip  opposite the first major surface, and extending
through the  two opposite corners of the semiconductor chip; wherein the
semiconductor chip is bonded to the support lead with an  adhesive tape. 



(3) A semiconductor device comprises a square  semiconductor chip having a
plurality of electrodes formed in  a first major surface thereof; a square
resin package sealing  the semiconductor chip therein; a plurality leads
electrically 7 SEP 2004 7 connected to the electrodes of the semiconductor
chip and  formed so as to extend inside and outside the resin package;  and
a support lead supporting the semiconductor chip at a part  of a second
major surface of the semiconductor chip opposite  the firstmajor  surface
and extending across two opposite sides  of the semiconductor chip, wherein
the semiconductor chip is  bonded to the support lead with an adhesive
tape. (4) A semiconductor device comprises a square  semiconductor chip
having a plurality of electrodes formed in  a first major surface thereof;
a square resin package sealing  the semiconductor chip therein; a plurality
leads electrically  connected to the electrodes of the semiconductor chip
and  formed so as to extend inside and outside the resin package;  and a
support lead supporting the semiconductor chip at a part  of a second major
surface of the semiconductor chip opposite  the first major surface;
wherein the resin package has a resin  transfer part in a first corner
thereof, the support lead  extends from the first corner of the resin
package toward a  second corner of the same opposite the first corner, and
the  semiconductor chip is bonded to the support lead with an  



adhesive tape. (5) A semiconductor device comprises a square  semiconductor
chip having a plurality of electrodes formed in  a firsL  major surface
thereof; a square resin package sealing  the semiconductor chip therein; a
plurality leads electrically 7 SEP 2004 8 connected to the electrodes of
the semiconductor chip and  formed so as to extend inside and outside the
resin package;  and a support lead supporting the semiconductor chip at a
part  of a second major surface of the semiconductor chip opposite  the
first major surface; wherein the resin package has a first  side provided
in its middle part with a resin transfer part,  the support lead extends on
an imaginary line connecting the  middle part of the first side of the
resin package and a middle  part of a second side of the same opposite the
first side, and  the semiconductor chip is bonded to the support lead with
an  adhesive tape. According to the foregoing means, the adhesive tape can
be formed in a great thickness regardless of the width of the  support
lead. Accordingly, the thickness of the adhesive tape  can be determined
according to stress that may be induced due  to the difference in
coefficient of thermal expansion between  the support lead and the
semiconductor chip. Consequently, the  occurrence of a problem that the
semiconductor chip falls off  the support lead after the die bonding
process can be suppressed,  



whereby the yield of a semiconductor device assembling process  can be
improved. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a plan view of a
semiconductor device in a first  embodiment according to the present
invention, in which an 7 SEP 2004 9 upper part of a resin package is
removed; Fig, 2 is a sectional view taken on line A-A in Fig. 11  Fig. 3 is
a sectional view taken on line B-B in Fig. 1,  Fig. 4 is a sectional view
taken on line C-C in Fig. 1;  Fig. 5 is a perspective -view of an essential
part of the  semiconductor device; Fig. 6 is a sectional view of the
essential part shown  in Fig. 3; Fig. 7 is a plan view of a lead frame
employed in  fabricating the semiconductor device; Fig. 8 is a typical plan
view of a resin f ilm in an adhesive  tape forming process; Fig. 9 is a
typical sectional view taken on line D-D in  Fig. 8; Fig, 10 is a typical
plan view of a resin film in an  adhesive tape forming process; Fig. 11 is
a plan view of assistance in explaining a  method of fabricating the
semiconductor device; Fig. 12 is a sectional view of assistance in
explaining  



method of fabricating the semiconductor device, Fig. 13 is a sectional view
of assistance in explaining   method of fabricating the semiconductor
device; Fig. 14 is a plan view of an essential part of a first
modification of - the resin film; Fig. 15 is a plan view of an essential
part of a second 7 SEP 2004 10 modification of the z~esin film; Fig. 16 is
a plan view of an essential part of a third  modification of the resin
film, Fig. 17 is a plan view of another lead f rame to be employed  in
fabricating the semiconductor device, Fig. 18 is a plan view of another
lead frame to be employed  in fabricating the semiconductor device; Fig. 19
is a plan view of another lead frame to be employed  in fabricating the
semiconductor device; Fig - 20 is a plan view of another lead frame to be
employed  in fabricating the semiconductor device; Fig. 21 is a plan view
of a semiconductor device in a  second embodiment according to the present
invention, in which  an upper part of a resin package is removed; Fig. 22
is a sectional view taken on line E-E in Fig.  21; and Fig. 23 is a plan
view of a lead frame to be employed  in fabricating the semiconductor
device. 



nPSCRIPTIQLI  QF  THE PREFERRED RMPOOTMENTS   Preferred embodiments of the
present invention will be  described with reference to the accompanying
drawings,  inwhich  parts having the same functions are designated by the
same  reference characters and the duplicate description thereof  will be
omitted. 7 SEP 2004 11 First Embodiment A semiconductor device in a first
embodiment according  to the present invention is of a QFP (quad flatpack
package)  type having leads arranged on the four sides thereof. The
construction of the semiconductor device will be  described with reference
to Figs. 1 to 6. Fig. 1 is a plan  view of the semiconductor device in a
first embodiment  according to the present invention, in which an upper
part of  a resin package is removed, Fig. 2 is a sectional view taken  on
line A-A in Fig. 1, Fig. 3 is a sectional view taken on line  B-B in Fig.
1, Fig. 4 is a sectional view taken on line C- C in Fig. 1, Fig. 5 is a
perspective view of an essential part  of the semiconductor device;, and
Fig. 6 is a sectional view  of the essential part shown in Fig. 3.
Referring to Figs. 1, 2, 3 and 4, the semiconductor device  1 in the first
embodiment is formed by mounting a semiconductor  chip 10 on the
intersection 5 of a support lead 3 and an  auxiliary lead 4, and sealing
the semiconductor chip 10 in a  



resin package 13. The semiconductor chip 10 has a square shape in a plane.
The semiconductor chip 10 has the shape of, for example, a  square whose
side is 9 mm. The semiconductor chip 10 comprises,  as principal
components, a semiconductor substrate of single  crystal silicon, and
wiring layers formed on the semiconductor  substrate. This semiconductor
chip 10 has a coefficient of 7 SEP 2004 12 thermal expansion on the order
of 3x10-6 [1/C] A circuit system, such as a logic circuit system or a
composite circuit system consisting of a logic circuit system  and a
storage circuit system, is formed on a circuit forming  surface (first
major surface) lOX of the semiconductor chip  10. The circuit system
comprises semiconductor elements  formed on the semiconductor substrate and
wiring lines formed  on the semiconductor substrate and electrically
connecting the  semiconductor elements. A plurality of electrodes (bonding
pads) 11 are formed on the circuit forming surface lOX of the
semiconductor chip 10 along the sides thereof. The plurality  of electrodes
11 are formed in the top one of the wiring layers  of the semiconductor
chip 10 and are electrically connected  by the wiring lines mainly to the
component semiconductor  elements of the circuit system. The plurality of
electrodes  11 are formed by processing a metal film, such as aluminum (Al)
or an aluminum alloy. 



The resin package 13 is square in a plane. In this  embodiment, the resin
package 13 has the shape of a square whose  side is 14 mm. The resin
package is formed of a resin, such  as a biphenyl resin or an orthocresole
novolac resin,  containing a phenolic hardener, silicone and a filler to
suppress stress induction. The resin package 13 has a  coefficient of
thermal expansion on the order of 13x10-6 [1/C] The resin package 13 is
formed by a transfer molding 7 SEP 2004 13 method suitable for mass
production. The transfer molding  method uses a molding having a transfer
pot, a runner, a  transfer gate and a cavity, supplies the resin supplied
from  the pot to the runner, and transfers the resin through the  transfer
gate into the cavity to mold the resin package. A plurality of leads 2 are
arranged around the  semiconductor chip 10 along the sides of the resin
package 13.  Each of the plurality of leads 2 extends inside and outside
the resin package 13, and has an inner lead section 2A extending  inside
the resin package 13 and an outer lead section 2B  extending outside the
resin package 13_ The inner lead sections 2A of the plurality of leads 2
are connected electrically to the electrodes 11 of the  semiconductor chip
10 by a conductive wires 12, respectively,  and the outer lead sections 2B
of the same are formed in a shape  suitable for surface-mounting, such as a
gull-wing shape. For  



instance, the wires 12 are gold wires (Au wires) . For instance,  the wires
12 are connected to the inner lead sections 2A by  a bonding method using
thermal compression bonding and  ultrasonic bonding in combination. The
support lead 3, the auxiliary lead 4 and the wires  12 are sealed together
with the semiconductor chip 10 in the  resin package 13. Referring to Figs.
1 and 3, the support lead 3 extends  between a first corner 13A of the
resin package 13 and a second 7 S E P 2004 14 corner 13B of the same
diagonally opposite the first corner  13A, and passes a first corner 10A of
the semiconductor chip  10 and a second corner 10B of the same diagonally
opposite the  first corner 10A; that is, the support lead 3 extends on a
diagonal connecting the first corner 13A and the second corner  13B of the
resin package 13. As shown in Fig. 3, the support lead 3 has lead sections
3A and 3B. The lead section 3A is included in the thickness  direction
(vertical direction) in a plane including the inner  lead sections 2A of
the leads 2 shown in Fig. 2. The lead  section 33 is included in the
thickness direction (vertical  direction) in a plane below the plane
including the inner lead  sections 2A of the leads 2 shown in Fig. 2. As
shown in Fig. 1 and 4, the auxiliary lead 4 extends  between a third corner
13C of the resin package 13 and a fourth  



corner 13D of the same diagonally opposite the third corner  13C, and
passes a third corner 10C of the semiconductor chip  10 and a fourth corner
10D of the same diagonally opposite the  third corner IOC; that is, the
auxiliary lead 4 extends on a  diagonal connecting the third corner 13C and
the fourth corner  13D of the resin package 13. As shown in Fig. 4, the
auxiliary lead 4 has lead sections  4A and 4B. The lead section 4A is
included in the thickness  direction (vertical direction) in a plane
including the lead  section 3A of the lead 3 shown in Fig. 3. The lead
section 7 AP P 2004 15 4B is included in the thickness direction (vertical
direction)  in the plane including the lead section 3A of the support lead
3 shown in Fig. 3. As shown in Fig. 5, a gate break mark 13X is formed at
the first corner 13A of the resin package 13. The gate break  mark 13X is
formed when a resin gate is broken off the resin  package 13. The
semiconductor device 1 has a resin transfer  part at the first corner 13A
of the resin package 13. As shown in Fig. 3, the semiconductor chip 10 is
bonded  to the lead section 3B of the support lead 3 with an adhesive  tape
8. The adhesive tape 8 extends longitudinally along the  support lead 3. In
this embodiment, the adhesive tape 8 is  stuck to the lead section 3B with
parts thereof extending  outside the semiconductor chip 10. The adhesive
tape 8 is  



stuck to the lead section 3B of the support lead 3 so as to  be
longitudinally continuous along the support lead 3. Thus,  the
semiconductor chip 10 is bonded to the lead section 3B of  the support lead
3 with the adhesive tape 8 longitudinally  extending along the support lead
3. The adhesive tape 8 comprises, for example, a resin base  tape BA, and
adhesive layers 8B formed respectively on the major  surfaces (opposite
surfaces) of the base tape 8A. The resin  base tape 8A is formed of a
polyimide resin having a coefficient  of thermal expansion on the order of,
for example, 2.5x10-5  [1/C] . The adhesive layers 8B are formed of a
thermoplastic 7 SEP 2004 16 poly(etheramide) or epoxy resin or a
thermosetting resin  having a coefficient o f therma  1 expansion on the
order o f , f or  example,  5xlO-' [1/'C l  The thickness of the adhesive
tape 8 is reduced slightly  when the semiconductor chip is bonded to the
support lead 3  by thermal compression bonding- The adhesive tape 8 is
about  0.061 mm in thickness, the resin base tape 8A is about 0.025  mm in
thickness and the adhesive layers B13 are about 0.018 mm  in thickness
before the semiconductor chip 10 is bonded to the  support lead 3 by
thermal compression bonding. The adhesive  tape 8 is about 0.05 mm in
thickness after the semiconductor  chip 10 has been bonded to the support
lead 3 by thermal  compression bonding. 



The thickness of the adhesive tape 8 may be increased  regardless of the
width of the support lead 3 - Accordingly,  the thickness of the adhesive
tape 8 can be determined according  to stress that may be induced due to
the difference in coefficient of thermal expansion between the support lead
3  and the semiconductor chip 10. The support lead 3 has a width in the
range of , f or example,  0.3 to 0.5 mm. Therefore the support lead 3
supports the  semiconductor chip 10 at a part of a second major surface 10Y
of the semiconductor chip 10 opposite ~ he first major surface  IOX  of the
same. Although the support lead 3 and the auxiliary lead 4 are 7 SEP 2004
17 regarded as a single lead in the foregoing description of the
embodiment, the embodiment may be supposed to have two support  leads 3
respectively extending in opposite directions from the  intersection 5, and
two auxiliary leads 4 respectively ex- tending in opposite directions from
the intersection 5 A lead frame employed in the semiconductor device 1 will
be described with reference to Fig. 7 showing a lead frame in  a plan view.
Referring to Fig. 7, a lead frame LF1 has a square frame  7, a plurality of
leads 2 for electrical connection, a support  lead 3 for supporting the
semiconductor chip 10, and an  auxiliary lead 4 for supplementing the
mechanical strength of  



the support lead 3. A resin transfer part is formed in a first  corner 7A
of the frame 7 of the lead frame LF1. The leads 2 are divided into four
lead groups, and the  four lead groups are arranged along the members of
the frame  7, respectively. Each of the leads 2 of each lead group has  an
inner lead section 2A extending inside the resin package  and an outer lead
section 2B extending outside the resin package.  The leads 2 of each lead
group are connected by a tie bar 6,  which prevents the leakage of the
resin from the mold when  molding the resin package in the mold. The outer
lead sections  2B of the leads 2 of the lead groups are formed integrally
with  the frame 7. The support lead 3 extends between a first corner 7A of
7 S E P 2004 18 the frame 7 and a second corner 7B of the same diagonally
opposite the first corner 7A. The support lead 3 has one end  connected to
the first corner 7a of the frame 7 and the other  end connected to the tie
bar 6. The support lead 3 extends  on a diagonal connecting the first
corner 7A and the second  corner 7B of the frame 7 of the lead frame LF1.
The auxiliary lead 4 extends between a third corner 7C  of the frame 7 and
a fourth corner 7D of the same diagonally  opposite the third corner 7C.
The auxiliary lead 4 has opposite ends connected to the tie bars 6. The
auxiliary lead  4 extends on a diagonal connecting the third corner 7C and
the  



fourth corner 7D of the frame 7 of the lead frame LFI. The support lead 3
and the auxiliary lead 4 intersect  each other and connected to each other
in a central part of  a region surrounded by the frame 7. The support lead
3 and  the auxiliary lead 4 are bent so that the back surface, i.e.,  the
lower surface, of the semiconductor 10 as mounted on the  support lead 3
lies in a plane below a plane including the upper  connection surfaces of
the leads 2. The adhesive tape 8 is stuck to a chip mounting part of  the
support lead 3. The adhesive tape B is stuck to the lead  section 3B of the
support lead 3 so as to be longitudinally  continuous along the support
lead 3. The adhesive tape 8 has  a width approximately equal to that of the
support lead 3. The lead frame LF1  is formed of, for example, a copper 7
SEP 2004 19 alloy having a coef   f icient  of thermal expansion on the
order  of 2-7X10-6 (I/OC]  . The lead frame  LF1 is formed by subjecting  a
metal sheet to an etching process or a press working process  to form  the
components of the lead frame  LF1 including the leads  2, the support lead
3 and the auxiliary lead 4, shaping the  support lead 3 and the auxiliary
lead 4 by a press working  process, and attaching the adhesive tape 8 to
the chip mounting  part of the support lead 3. Incidentally, a lead frame
of an  Fe-N i alloy containing, for example, 42% or 50%  Ni has a
coefficient of thermal expansion on the order of 4.3X10-6  



[1/1,C] . As shown in Fig. 8 (typical plan view of assistance in
eXpla4Lning  a process of forming the adhesive tape) and Fig- 9 (a typical
sectional view taken on line  D-D in Fig. 8) , the  adhesive tape 8 is
formed by cutting an adhesive ribbon 15 of  a predetermined width by using
a jig 16. Normally, the adhesive tape 8 is formed by cutting the adhesive
ribbon 15  along a cutting line perpendicular to the long side (length)  of
the adhesive ribbon 15. As shown in Fig. 10 (a typical plan  view of
assistance in explaining a process of forming the  adhesive tape) adhesive
tapes 8 of different lengths can be  formed by cutting the adhesive ribbon
15 along oblique cutting  lines inclined at acute angles to the long side
of the adhesive  ribbon 15, respectively. An adhesive tape formed by
cutting  the adhesive ribbon 15 along an oblique cutting line inclined 7
SEP 2004 20 at an acute angle to the long side of the adhesive ribbon 15
has the shape of a parallelogram. A method of fabricating the semiconductor
device 1 will  be described hereinafter with reference to Figs . 11 to 13 _
Fig.  11 is a. plan view of the semiconductor device 1 at a stage of
fabrication after the completion of a wire bonding process,  and Figs. 12
and 13 are sectional views of assistance in  explaining a molding process.
Fig. 12 is a sectional view  taken on line A-A in Fig. 1 and Fig. 13 is a
sectional view  



taken on line C-C in Fig. 1. The lead frame LF1 shown in Fig. 7 is made- A
mold 20  shown in Figs _ 12 and 13 is prepared. The mold 20 has an upper
mold 20A and a lower mold 20B. A cavity 21 is defined by the  upper mold
20A and the lower mold 20B. The mold 20 is provided  with a transfer gate
22 opening into the cavity 21, a runner  23 connected to the gate 22, and a
pot, not shown, connected  to the runner 23. The semiconductor chip 10 is
bonded to the chip mounting  part of the support lead 3 by the adhesive
tape 8 by a thermal  compression bonding process. Although the support lead
3 and  the semiconductor chip 10 are heated in the thermal compression
bonding process, the semiconductor chip 10 will not fall off  the support
lead 3 because the thickness of the adhesive tape  8 is determined
according to stress that may be induced due  to the difference between the
support lead 3 and the 7 SEP 2004 21 semiconductor chip 10 in coefficient
of thermal expansion.  The electrodes 11 of the semiconductor chip 10 are
connected electrically to the inner lead sections 2A of the  leads 2 by the
conductive wires 12, respectively, by a wire  bonding process using thermal
compression bonding and  ultrasonic bonding in combination. Although the
support lead  3 and the semiconductor chip 10 are heated in the wire
bonding  process, the semiconductor chip 10 will not fall off the support  



lead 3 because the thickness of the adhesive tape 8 is  determined
according to stress that may be induced due to the  difference between the
support lead 3 and the semiconductor  chip 10 in coefficient of thermal
expansion. These processes  are illustrated in Fig. 11. Referring to Figs.
12 and 13, the frame 7 is placed  between the upper mold 20A and the lower
mold 20B of the mold  20 with the first corner 7A (resin transfer part)
thereof  located at a position corresponding to the transfer gate 22,  and
the semiconductor chip 10, the inner lead sections of the  leads 2, the
support lead 3, the auxiliary lead 4 and the wires  12 disposed in the
cavity 22. In a molding process, a resin is supplied from the pot  and the
resin is forced under pressure to flow through the  runner 23 and the
transfer gate 22 into the cavity 21. Thus,  the semiconductor chip 10, the
inner lead sections of the leads  2, the support lead 3, the auxiliary lead
4 and the wires 12 7 SEP 2004 22 are sealed in the resin. In the molding
process, the variation  of the vertical position of the semiconductor chip
10 liable  to be caused by the flow of the resin forced into the cavity  21
under pressure and flowing in the cavity 21 can be suppressed  because the
semiconductor chip 10 is bonded to the support lead  3 extending away from
the transfer gate 22. Since the auxiliary lead 4 is connected to the
support lead 3, the  



mechanical strength of the support lead is supplemented by the  auxiliary
lead 4. Consequently, the variation of the vertical  position of the
semiconductor chip 10 liable to be caused by  the resin forced under
pressure into the cavity 21 and flowing  in the cavity 21 can be
suppressed. The lead frame LF1 is taken out of the mold 20, a resin  gate
connected to the first corner 13A of the resin package  13 is removed, the
tie bars 6 connecting the leads 2 are cut,  the outer lead sections 2B of
the leads 2 are cut off the frame  7, the outer lead sections 2B are formed
in a shape suitable  for surface-mounting, such as a gull-wing shape, and
then the  support lead 3 and the auxiliary lead 4 are cut off the frame  7
to obtain the substantially completed semiconductor device  1 shown in
Figs. 1 to 6. The semiconductor device 1 is subjected to a temperature
cycling test, and then the semiconductor device 1 is shipped  as a product.
The semiconductor device 1 shipped as a product  is mounted on a wiring
board. The temperature cycling test 7 S E P 2004 23 repeats a test cycle
1000 times. For instance, the test cycle  keeps the semiconductor device 1
at -55C for 10 min and then  keeps the same at 150C for 10 min. The
semiconductor device  in accordance with the present invention was
subjected to the  temperature cycling test. Any cracks were not formed in
the  resin package 13 of the semiconductor device 1. 



The first embodiment exercises the following effects.  (1) The
semiconductor chip 10 is bonded to the support  lead 3 by the adhesive tape
8. Accordingly, the thickness of  the adhesive tape 8 can be determined
regardless of the width  of the support lead 3 and can be determined
according to stress  due to the difference in coefficient of thermal
expansion  between the support lead 3 and the semiconductor chip 10_
Consequently, the occurrence of a problem that the  semiconductor chip 10
falls off the support lead 3 after the  die bonding process can be
suppressed, whereby the yield of  the assembling process for assembling the
semiconductor device  1 can be improved. Since the thickness of the
adhesive tape 8 can be  according to stress due to the difference in
coefficient of  thermal expansion between the support lead 3 and the
semiconductor chip 10, the yield of the assembling process for  assembling
the semiconductor device 1 employing the lead frame  LF1 of a Cu alloy can
be improved. (2) The semiconductor chip 10 is bonded to the support 7  SEP
2004 24 lead 3 extending away from the resin transfer gate. Therefore,
,the variation of the vertical position of the semiconductor  chip 10 due
to the flow of the resin forced under pressure into  and flowing in the
cavity 21 can be suppressed. Accordingly,  the development of defects, such
as the exposure of the  



semiconductor chip 10 and the wires 12 outside the resin package  13, can
be suppressed, which improves the yield of the  assembling process for
assembling the semiconductor device 1. Since the possibility of the
exposure of the  semiconductor chip 10 and the wires 12 outside the resin
package  13 can be suppressed, the resin package 13 can be formed in  a
small thickness, which contributes to forming the semiconductor device 1 in
a small thickness. (3) The support lead 3 is connected to the auxiliary
lead 4. Therefore, the mechanical strength of the support lead  3 is
supplemented by the auxiliary lead 4 and the variation  of the vertical
position of the semiconductor chip 10 dueto  the flow of the resin forced
under pressure into the cavity  21 can be suppressed. (4) The semiconductor
chip 10 is bonded to the support  lead 3 extending between the diagonally
opposite first corner  l0A and the second corner 10B_ Therefore, as
compared with  a case where a central part of the semiconductor chip 10 is
bonded, the vertical movement of the support lead 3 caused by  the flow of
the resin forced under pressure into the cavity 7 SEP2004 25 21 can be
suppressed. (5) The support lead 3 is extended so as to pass the  two
opposite corners 10A and 10B of the semiconductor chip 10,  and the
auxiliary lead 4 is extended so as to pass the two  



opposite corners 10C and 10D. Since the support lead 3 and  the auxiliary
lead 4 do not extend in spaces between the  semiconductor chip 10 and the
tips of the leads 2, the  possibility of the contact of the wires 12 with
the support  lead 3 and the auxiliary lead 4 can be avoided even if the
wires  12 sag down. The longer the wires 12, the greater is the degree  of
sagging of the wires 12. Even if the external dimensions of the
semiconductor chip  10 are reduced and the wires 12 sag down, the wires 12
do not  come into contact with the support lead 3 and the auxiliary  lead 4
because the support lead 3 and the auxiliary lead 4 do  not extend in the
spaces between the semiconductor chip 10 and  the tips of the leads 2.
Therefore, semiconductor chips 10  of different dimensions can be supported
on the support lead  3. Accordingly, lead frames capable of being mounted
with  semiconductor chips 10 of different external dimensions can  be
standardized. In this embodiment, the width of the adhesive tape 8 is
equal to that of the support lead 3. The width W2 of the  adhesive tape 8
may be smaller than the width W1 of the support  lead 3 as shown in Fig_
14. 7 SEP 2004 26 In this embodiment, the longitudinally continuous
adhesive tape 8 is attached to the support lead 3 so as to extend  along
the length of the support lead 3. Adhesive tapes 8 may  



be stuck to the support lead 3 at intervals as shown in Fig.  15. The
arrangement of the adhesive tapes 8 at intervals as  shown in Fig. 15
facilitates work for attaching the adhesive  tape 8 to the support lead 3.
In this embodiment, the width of the adhesive tape 8  is equal to that of
the support lead 3. The width W2 of the  adhesive tape 8 may be greater
than the width W1 of the support  lead 3. A lead frame LF2 as shown in Fig.
17 may be employed in  fabricating a semiconductor device. The lead frame
LF2 is not  provided with any component corresponding to the auxiliary lead
4. The effects of a semiconductor device employing the lead  frame LF2 are
the same as those of the semiconductor device  10 in the first embodiment.
When the auxiliary lead 4 is  omitted, the pitches of the leads 2 can be
increased, which  is effective in reducing the possibility of contact
between  the wires that may be caused by the flow of the resin when
forming the resin package. A lead frame LF3 as shown in Fig. 18 may be
employed in  fabricating a semiconductor device. The lead frame LF3 is
provided with a pad 25 wider than a support lead 3 and an  auxiliary lead 4
and formed at the intersection of the support 7 SEP 2004 27 lead 3 and the
auxiliary lead 4. The effects of a semiconductor  device employing the lead
frame LF3 are the same as those of  



the semiconductor device 10 in the first embodiment. Since  support frame 3
has an enhanced bending strength, the variation  of the vertical position
of the support lead 3 that may be caused  by the flow of the resin when
forming a resin package can further  effectively suppressed. A lead frame
LF4 as shown in Fig. 19 may be employed in  fabricating a semiconductor
device. The lead frame LF4 is  provided with a pad 25 formed at the
intersection of a support  lead 3 and an auxiliary lead 4, and pads 26
extending from the  pad 25 and wider than the support lead 3 and the
auxiliary lead  4. The effects of a semiconductor device employing the lead
frame LF4 are the same as those of the semiconductor device  10 in the
first embodiment. A lead frame LF5 as shown in Fig. 20 may be employed in
fabricating a semiconductor device. The lead frame LF5 is  provided with a
pad 25 formed at the intersection of a support  lead 3 and an auxiliary
lead 4, and small pads 26 formed apart  from the pad 25 in middle sections
of the support lead 3 and  the auxiliary lead 4. The effects of a
semiconductor device  employing the lead frame LF5 are the same as those of
the  semiconductor device 10 in the first embodiment. A semiconductor
device may employ a lead frame, not shown,  having a support lead 3 having
a support section supporting 7 SEP 2004 28 the semiconductor chip 10
thereon and having a width greater  



than that of sections thereof not corresponding to the  semiconductor chip
10. Although the semiconductor chip 10 is bonded to the  support lead with
the adhesive tape in this embodiment, the  semiconductor chip 10 may be
bonded to the support lead 3 with  an adhesive layer, provided that the
adhesive layer can be  formed in a thickness not smaller than 30 pin.
Second Embodiment A semiconductor device in a second embodiment according
to the present invention is of a SOP (small outline package)  type having
leads arranged on the two sides thereof. The construction of the
semiconductor device will be  described with reference to Figs. 21 and 22 .
Fig. 21 is a plan  view of the semiconductor device in a second embodiment
according to the present invention, in which an upper part of  a resin
package is removed, and Fig. 22 is a sectional view  taken on line E-E in
Fig. 21. Referring to Figs. 21 and 22, the semiconductor device  30 in the
second embodiment is formed by mounting a  semiconductor chip 10 on a chip
mounting part of a support lead  3,.and  sealing the semiconductor chip 10
in a resin package 13. The semiconductor chip 10 has a square shape in a
plane and, in this embodiment, the semiconductor chip 10 has, for 7 SEP
2004 29 



example, a rectangular shape. The semiconductor chip 10 has  a circuit
forming surface lOX  A plurality of electrodes are  formed on the circuit
forming surface l OX along the opposite  long sides thereof. The resin
package 13 has a square shape  in a plane and, in this embodiment, the
resin package 13 has,  for example, a rectangular shape. A plurality leads
2 are arranged outside the  semiconductor chip 10 along the opposite long
sides of the resin  package 13. Each of the plurality of leads 2 extends
inside  and outside the -resin package 13, and has an inner lead section
2A extending inside the resin package 13 and an outer lead  section 2B
extending outside the resin package 13. The inner lead sections 2A of the
plurality of leads 2  are connected electrically to the electrodes 11 of
the  semiconductor chip 10 by conductive wires 12, respectively,  and the
outer lead sections 2B of the same are formed in a shape  suitable for
surface-mounting, such as a gull-wing shape. The  support lead 3, the wires
12 and the semiconductor chip 10  are sealed in the resin package 13. The
support lead 3 extends on an imaginary line extending  between a middle
part of a first side of the resin package 13  and a middle part of a second
side 13Y of the same opposite  the first side 13X. The support lead 3
extends across a first  side 10S of the back surface of the semiconductor
chip 10 and  a second side 10T of the same opposite the first side 10S. 7
SEP 2004 



30 A gate break mark, not shown, remains on the first side  13X of the
resin package 13. The gate break mark is formed  when a resin gate
connected to the resin package 13 is broken  off. Therefore, the
semiconductor device 30 in this embodiment has a resin transfer part in the
middle part of the  first side 13X of the resin package 13. The
semiconductor chip 10 is bonded to a lead section  3B of the support lead 3
with an adhesive tape 8. The adhesive  tape 8 extends longitudinally along
the support lead 3. In  this embodiment, the adhesive tape 8 is stuck to
the lead  section 3B with parts thereof extending outside the
semiconductor chip 10. The adhesive tape 8 is stuck to the  lead section 3B
of the support lead 3 so as to be longitudinally  continuous along the
support lead 3_ Thus, the semiconductor  chip 10 is bonded to the lead
section 3B of the support lead  3 with the adhesive tape 8 longitudinally
extending along the  support lead 3. The thickness of the adhesive tape 8
may be increased  regardless of the width of the support lead 3_
Accordingly,  the thickness of the adhesive tape 8 can be determined
according  to stress that may be induced due to the difference in
coefficient of thermal expansion between the support lead 3  and the
semiconductor chip 10. The support lead 3 has a width of, for example,
about  0.4 mm. Therefore the support lead 3 supports the 



7 S E P 2004 31 semiconductor chip 10 at a part of a second major surface
l0Y  (back surface) of the semiconductor chip 10 opposite the first  major
surface lOX  of the same. A lead frame employed in fabricating the
semiconductor  device 30 will be described with reference to Fig. 23
showing  the lead frame in a plan view. Referring to Fig. 23, a lead frame
LF6 has a square frame  7, a plurality of leads 2 for electrical
connection, and a  support lead 3 for supporting the semiconductor chip 10.
A  resin transfer part is formed in a first frame member 7X of  the frame 7
of the lead frame LF6.  The plurality of leads 2 are divided into two lead
groups,  and the two lead groups are disposed on the two opposite frame
members of the frame 7, respectively. The leads 2 of each lead  group are
arranged along the along the frame member. Each of the leads 2 of each lead
group has an inner lead section 2A  extending inside the resin package and
an outer lead section  2B extending outside the resin package. The leads 2
of each  lead group are connected by a tie bar 6, which prevents the
leakage of the resin from the mold when molding the resin  package in the
mold. The outer lead sections 2B of the leads  2 of the lead groups are
formed integrally with the frame 7. The support lead 3 extends between a
middle part of the  first frame member 7X of the frame 7 and a middle part
of a  



second frame member 7Y opposite the first frame member 7X. The 7 SEP 2004
32 support lead 3 has one end connected to the first frame member  7X of
the frame 7 and the other end connected to the tie bar  6. The support lead
3 extends on a diagonal connecting the  first frame member 7X and the
second frame member 7Y of the  frame 7 of the lead frame LF6_ The adhesive
tape 8 is stuck to the chip mounting part  of the support lead 3. The
adhesive tape 8 is stuck to the  lead section 3B of the support lead 3 so
as to be longitudinally  continuous along the support lead 3. The adhesive
tape 8 has  a width approximately equal to that of the support lead 3. A
method of fabricating the semiconductor device 30 will  be described
hereinafter. The lead frame LF6 shown in Fig.  23 is made. A mold is
prepared. The mold has an upper mold  and a lower mold. A cavity is defined
by the upper and the  lower mold. The mold is provided with a transfer gate
opening  into the cavity, a runner connected to the transfer gate, and  a
pot connected to the runner. The semiconductor chip 10 is bonded to the
chip mounting  part of the support lead 3 by the adhesive tape 8 by a
thermal  compression bonding process. Although the support lead 3 and  the
semiconductor chip 10 are heated in the thermal compression  bonding
process, the semiconductor chip 10 will not fall off  the support lead 3
because the thickness of the adhesive tape  



8 is determined according to stress that may be induced due  to the
difference between the support lead 3 and the 7 SEP 2004 33 semiconductor
chip 10 in coefficient of thermal expansion.  The electrodes 11 of the
semiconductor chip 10 are connected electrically to the inner lead sections
2A of the  leads 2 by the conductive wires 12, respectively, by a wire
bonding process using thermal compression bonding and  ultrasonic bonding
in combination. Although the support lead  3 and the semiconductor chip 10
are heated in the wire bonding  process, the semiconductor chip 10 will not
fall off the support  lead 3 because the thickness of the adhesive tape 8
is  determined according to stress that may be induced due to the
difference between the support lead 3 and the semiconductor  chip 10 in
coefficient of thermal expansion. The frame 7 is placed between the upper
and the lower  mold of the mold with the resin transfer part thereof
located  at a position corresponding to the transfer gate, and the
semiconductor chip 10, the inner lead sections of the leads  2, the support
lead 3 and the wires 12 disposed in the cavity. In a molding process, a
resin is supplied from the pot  and the resin is forced under pressure to
flow through the  runner and the transfer gate into the cavity. Thus, the
semiconductor chip 10, the inner lead sections of the leads  2, the support
lead 3 and the wires 12 are sealed in the resin.  



In the molding process, the variation of the vertical position  of the
semiconductor chip 10 liable to be caused by the flow  of the resin forced
into the cavity under pressure and flowing 7 SEP 2004 34 in the cavity can
be suppressed because the semiconductor chip  10 is bonded to the support
lead 3 extending away from the  transfer gate. The lead frame LF6  is taken
out of the mold, a resin gate  connected to the first side 13X of the resin
package 13 is  removed, the tie bars 6 connecting the leads 2 are cut, the
outer lead sections 2B of the leads 2 are cut off the frame  7, the outer
lead sections 2B are formed in a shape suitable  for surface -mounting,
such as a gull-wing shape, and then the  support lead 3 is cut of f the
frame 7 to obtain the substantially  completed semiconductor device 30
shown in Figs- 21 and 22.  The second embodiment has effects similar to
those of the first  embodiment. Although -the invention has been described
in the  preferred embodiments thereof, the embodiments described  herein
are not restrictive and many changes and variations may  be made therein
without departing from the scope of the present  invention For example, the
present invention is applicable to  semiconductor devices of a SIP (single
in-line package) type  and a ZIP (zigzag in-line package) type having leads
arranged  



in a single row. The present invention is applicable also to  semiconductor
devices of a SOJ  (small out-line  i-leaded  package) type and a TSOP
(thin small out-line package) type 7 SEP 2004 35 having leads arranged in
two rows. The present invention is applicable also to  semiconductor
devices of a QFJ (quad flat pack J-leaded  package) type having leads
arranged in four rows. 7 SEP 20O4 36 What is claimed is: 1. A semiconductor
device comprising: a semiconductor chip having a major surface and a rear
surface opposite to said major  surface, said semiconductor chip having a
plurality of semiconductor elements and  bonding pads formed on said major
surface; a first supporting lead and a second supporting lead for mounting
said semiconductor  chip, said first supporting lead extending in a first
direction, said second supporting lead  intersecting said first supporting
lead at an intersection and extending in a second  direction which is
different from said first direction, said first and second supporting
leads being integrally formed with each other; a plurality of leads each
having an inner lead and an outer lead which is continuously  formed with
said inner lead, said plurality of leads being arranged to surround said
intersection of said first and second supporting leads; a plurality of
bonding wires electrically connecting said inner leads of said plurality of



leads with said plurality of bonding pads, respectively; and a resin
sealing body sealing said semiconductor chip, said inner leads of said
plurality of  leads, said first and second supporting leads and said
plurality of bonding wires; wherein said semiconductor chip is mounted on
said intersection of said first and second  supporting leads, 7 SEP 2004
wherein an area where said first and second supporting leads overlap with
said  semiconductor chip is smaller than an area of said semiconductor
chip, wherein said semiconductor chip is adhered to said first and second
supporting leads by  an adhesive layer formed between said rear surface of
said semiconductor chip and said  intersecting portion of said first and
second supporting leads, and wherein said adhesive layer includes a base
insulating film having upper and lower sides  and adhesive formed on both
the upper and lower sides of said base insulating film. 2. A semiconductor
device according to claim 1, wherein said first and second directions
intersect to each other at substantially a right angle. 3. A semiconductor
device according to claim 1, wherein one portion of said rear surface  of
said semiconductor chip is adhered to said first and second supporting
leads, and  wherein another portion of said rear surface of said
semiconductor chip is directly  contacted with said resin sealing body. 4.
A semiconductor device according to claim 2, wherein said resin sealing
body has a  tetragonal shape, wherein said outer leads of said plurality of
leads protrude outwardly  from four sides of said resin body, and wherein
said first and second supporting leads  extend from said intersection
toward four comers of said resin sealing body. 5. A semiconductor device
according to claim 3, wherein said semiconductor chip has a  tetragonal
shape, and wherein each width of first and second supporting leads at a
vicinity of said intersection is larger than a width of first and second
supporting leads 



7 SEP 2004 38 outside of said semiconductor chip. 6. A semiconductor device
comprising: a semiconductor chip having a major surface and a rear-surface
opposite to said major  surface, said semiconductor chip having a plurality
of semiconductor elements and  bonding pads formed on said major surface; a
chip mounting portion for mounting said semiconductor chip; a plurality of
supporting leads integrally formed with said chip mounting portion; a
plurality of leads each having an inner lead and an outer lead which is
continuously  formed with said inner lead, said plurality of leads being
arranged to surround said chip  mounting portion; a plurality of bonding
wires electrically connecting said inner leads of said plurality of  leads
with said plurality of bonding pads, respectively; and a resin sealing body
sealing said semiconductor chip, said inner leads of said plurality of
leads, said chip mounting portion, said plurality of supporting leads and
said plurality of  bonding wires; wherein said chip mounting portion has a
first portion extending in a first direction and a  second portion
extending in a second direction which intersects with said first direction,
wherein each width of said first and second portions is larger than each
width of said  plurality of supporting leads, 7 SEP 2004 wherein both ends
of each of said first and second portions of said chip mounting portion
are connected to said plurality of supporting leads, respectively, wherein
an intersecting portion of said first and second portions is located at a
substantially central portion of said semiconductor chip, 



wherein said both ends of each of said first and second portions of said
chip mounting  portion are located at a periphery of said semiconductor
chip, wherein said semiconductor chip is adhered to said chip mounting
portion at said central  portion and said periphery of said semiconductor
chip by an adhesive layer, and wherein said adhesive layer includes a base
insulating film having upper and lower sides  and adhesive formed on both
the upper and lower sides of said base insulating film. 7. A semiconductor
device according to claim 6, wherein said first and second directions
intersect to each other at substantially a right angle. 8. A semiconductor
device according to claim 6, wherein a portion of said rear surface of
said semiconductor chip is adhered to said first and second portions of
said chip  mounting portion, and wherein the other portion of said rear
surface of said  semiconductor chip is directly contacted with said resin
sealing body. 9. A semiconductor device according to claim 7, wherein said
resin sealing body has a  tetragonal shape, wherein said outer leads of
said plurality of leads protrude outwardly  from four sides of said resin
body, and wherein said plurality of supporting leads extend  from said both
ends of said first and second portions of said chip mounting portion 7 SEP
2004 40 toward four corners of said resin sealing body, respectively. 10. A
semiconductor device according to claim 8, wherein said semiconductor chip
has a  tetragonal shape, and wherein said both ends of said first and
second portions of said chip  mounting portion are located at the vicinity
of four corners of said rear surface of said  semiconductor chip. 11. A
semiconductor device comprising: a semiconductor chip having a major
surface and a rear surface opposite to said major  surface, said
semiconductor chip having a plurality of semiconductor elements and  



bonding pads formed on said major surface; a first supporting lead and a
second supporting lead for mounting said semiconductor  chip, said first
supporting lead extending in a first direction, said second supporting lead
intersecting said first supporting lead at an intersection and extending in
a second  direction which is different from said first direction, said
first and second supporting  leads being integrally formed each other; a
plurality of leads, one end of each of said plurality of leads being
arranged to surround  said intersection of said first and second supporting
leads; a plurality of bonding wires electrically connecting said one ends
of said plurality of  leads with said plurality of bonding pads,
respectively; and a resin sealing body sealing said semiconductor chip,
portions of said plurality of leads,  said first and second supporting
leads and said plurality of bonding wires; 41 wherein opposite ends of each
of said plurality of leads are exposed from said resin  sealing body,
wherein said semiconductor chip is mounted on said intersection of said
first and second  supporting leads, wherein said rear surface of said
semiconductor chip is adhered to said first and second  supporting leads at
the vicinity of said intersection by an adhesive layer, and wherein said
adhesive layer includes a base insulating film having upper and lower sides
and adhesive formed on both the upper and lower sides of said base
insulating film. 12. A semiconductor device according to claim 11, wherein
each width of first and  second supporting leads at a vicinity of said
intersection is larger than each width of first  and second supporting
leads outside of said semiconductor chip. 13. A semiconductor device
according to claim 11, wherein one portion of said rear  surface of said
semiconductor chip is adhered to said intersection of said first and second



supporting leads, and wherein an other portion of said rear surface of said
semiconductor  chip is directly contacted with said resin sealing body. 14.
A semiconductor device according to claim 12, wherein said first and second
directions intersect to each other at substantially a right angle. 15. A
semiconductor device according to claim 14, wherein said resin sealing body
has a  tetragonal shape, and wherein said first and second supporting leads
extend from said  intersection toward four corners of said resin sealing
body. 7 SEP 2004 42 16. A resin molded semiconductor package, to be mounted
on a printed circuit board by  solder reflow, comprising: a semiconductor
chip of silicon having a major surface and a rear surface opposite to said
major surface, said semiconductor chip having a plurality of semiconductor
elements and  bonding pads formed on said major surface; a lead frame
comprised of copper, said lead frame including: a first supporting lead and
a second supporting lead for mounting said semiconductor  chip, said first
supporting lead extending in a first direction, said second supporting lead
intersecting said first supporting lead and extending in a second direction
which is  different from said first direction, said first and second
supporting leads being integrally  formed each other; a plurality of leads
each having an inner lead and an outer lead which is continuously  formed
with said inner lead, said plurality of leads being arranged to surround an
intersecting portion of said first and second supporting leads; a plurality
of bonding wires electrically connecting said inner leads of said plurality
of  leads with said plurality of bonding pads respectively; and a resin
sealing body sealing said semiconductor chip, said inner leads of said
plurality of  



leads, said first and second supporting leads and said plurality of bonding
wires; wherein said semiconductor chip is mounted on said intersection of
said first and second  supporting leads, 7 SEP 2004 43 wherein an area
where said first and second supporting leads overlap with said
semiconductor chip is smaller than an area of, said serniconductor  chip,
wherein said semiconductor chip is adhered to said first and second
supporting leads by  an adhesive layer formed between said rear surface of
said semiconductor chip and said  intersecting portion of said first and
second supporting leads, wherein said adhesive layer includes a base
insulating film having upper and lower sides  and adhesive formed on both
the upper and lower sides of said base insulating film, and wherein a
thermal expansion coefficient of said lead frame is larger than that of
said  semiconductor chip. 17. A semiconductor device according to claim 16,
wherein said first and second  directions intersect to each other at
substantially a right angle. 18. A semiconductor device according to claim
16, wherein one portion of said rear  I surface of said semiconductor chip
is adhered to said first and second supporting leads,  and wherein another
portion of said rear surface of said semiconductor chip is directly
contacted with said resin sealing body. 19. A semiconductor device
according to claim 17, wherein said resin sealing body has a  tetragonal
shape, wherein said outer leads of said plurality of leads protrude
outwardly  from four sides of said resin body, and wherein said first and
second supporting leads  extend from said intersection toward four comers
of said resin sealing body. 20, A semiconductor device according to claim
18, wherein said semiconductor chip has 



7 SEP 2004 44 a tetragonal shape, and wherein each width of first and
second supporting leads at a  vicinity of said intersection is larger than
a width of first and second supporting leads  outside of said semiconductor
chip. 21. A quad flat type semiconductor package comprising: a
semiconductor chip having a major surface and a rear surface opposite to
said major  surface, said semiconductor chip having a plurality of
semiconductor elements and  bonding pads formed on said major surface; a
first supporting lead and a second supporting lead for mounting said
semiconductor  chip, said first supporting lead extending in a first
direction, said second supporting lead  intersecting said first supporting
lead at an intersection and extending in a second  direction which is
different from said first direction, said first and second supporting
leads being integrally formed with each other; a plurality of leads each
having an inner lead and an outer lead which is continuously  formed with
said inner lead, said plurality of leads being arranged to surround said
intersection of said first and second supporting leads; a plurality of
bonding wires electrically connecting said inner leads of said plurality of
leads with said plurality of bonding pads, respectively; and a resin
sealing body having a tetragonal shape sealing said semiconductor chip,
said inner  leads of said plurality of leads, said first and second
supporting leads and said plurality of  bonding wires, wherein said outer
leads of said plurality of leads protrude outwardly from  four sides of
said resin sealing body and are bent toward a lower surface side of said
resin 7 SEP 2004 45 sealing body to provide an electrical connection with a
printed circuit board; 



wherein said semiconductor chip is mounted on said intersection of said
first and second  supporting leads, wherein an. area where said first and
second supporting leads overlap with said  semiconductor chip is smaller
than an area of, said semiconductor chip, wherein said semiconductor chi is
adhered to said first and second supporting leads by  IP  r> an adhesive
layer formed between said rear surface of said semiconductor chip and said
intersecting portion of said first and second supporting leads, and wherein
said adhesive layer includes a base insulating film having upper and lower
sides  and adhesive formed on both the upper and lower sides of said base
insulating film. 22. A semiconductor device according to claim 21, wherein
one portion of said rear  surface of said semiconductor chip is adhered to
said first and second supporting leads,  and wherein another portion of
said rear surface of said semiconductor chip is directly  contacted with
said resin sealing body. 






