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(57) ABSTRACT 

A semiconductor device comprises a semiconductor chip 
having a plurality of electrodes formed in a ?rst 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 ?rst 
major surface. The semiconductor chip is bonded to the 
support lead With an adhesive tape. 
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SEMICONDUCTOR DEVICE AND METHOD OF 
FABRICATING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 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 coper-bearing metal. 

[0002] Generally, a semiconductor device formed by seal 
ing 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 con 
cretely, 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 ?lm. 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 ?lm With a second major surface of the 
semiconductor chip opposite the ?rst major surface in con 
tact With the adhesive resin ?lm formed on the die pad. The 
adhesive resin ?lm is hardened to ?x the semiconductor chip 
to the die pad. The electrodes formed on the ?rst 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. 

[0003] Incidentally, it is an important problem With tech 
niques relating to a surface-mount semiconductor device, 
such as a quad ?atpack 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 tempera 
ture cycling test, i.e., an environmental test, or heat applied 
to the same during re?oW soldering When mounting the 
semiconductor device on a Wiring board. There are tWo 
knoWn principal package cracking mechanisms that cause 
package cracks. 

[0004] A ?rst package cracking mechanism causes pack 
age 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 
re?oW soldering. 

[0005] A second package cracking mechanism causes 
package cracks by the evaporation and expansion of mois 
ture contained in the adhesive paste by heat applied to the 
semiconductor device for a temperature cycling test or 
re?oW soldering, causing the separation of the semiconduc 
tor chip from the die pad. 

[0006] 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 
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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 ?lm sand 
Wiched betWeen the die pad and the semiconductor chip is 
small, the development of package cracks due to the evapo 
ration and expansion of the moisture absorbed by the 
adhesive paste ?lm can be suppressed. 

[0007] Another technique proposed to solve such a prob 
lem 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 package, and the develop 
ment of package cracks due to the evaporation and expan 
sion of moisture absorbed by the adhesive paste ?lm. 

SUMMARY OF THE INVENTION 

[0008] 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 coef?cient of thermal expan 
sion 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 semicon 
ductor device employing a Cu alloy lead frame in preventing 
package cracks is deteriorated. 

[0009] 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. 

[0010] The thickness of the adhesive resin ?lm formed on 
the chip support parts of the support leads decreases With the 
decrease of the Width of the support leads. Stress induced 
due to the difference in coef?cient of thermal expansion 
betWeen the support leads and the semiconductor chip is 
absorbed by the adhesive resin ?lm. The stress absorbing 
ability of the adhesive resin ?lm decreases With the decrease 
of the thickness of the adhesive resin ?lm. 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 coef?cient of 
thermal expansion betWeen the support leads and the semi 
conductor chip by the excessively thin adhesive resin ?lm. 
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 assem 
bling process. 

[0011] Accordingly, it is an object of the present invention 
to provide a technique capable of increasing the yield of a 
semiconductor device assembling process. 
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[0012] The above and other objects and novel features of 
the present invention Will become apparent from the fol 
lowing description made in the speci?cation and the accom 
panying drawings. 

[0013] Representative examples of the invention disclosed 
in the present patent application Will brie?y described beloW. 

[0014] (1) A semiconductor device comprises a semicon 
ductor chip having a plurality of electrodes formed in a ?rst 
major surface thereof; a resin package sealing the semicon 
ductor 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 ?rst 
major surface; Wherein the semiconductor chip is bonded to 
the support lead With an adhesive tape. 

[0015] (2) A semiconductor device comprises a square 
semiconductor chip having a plurality of electrodes formed 
in a ?rst 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 ?rst 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. 

[0016] (3) A semiconductor device comprises a square 
semiconductor chip having a plurality of electrodes formed 
in a ?rst 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 ?rst major 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. 

[0017] (4) A semiconductor device comprises a square 
semiconductor chip having a plurality of electrodes formed 
in a ?rst 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 ?rst major surface; Wherein the resin 
package has a resin transfer part in a ?rst corner thereof, the 
support lead extends from the ?rst corner of the resin 
package toWard a second corner of the same opposite the 
?rst corner, and the semiconductor chip is bonded to the 
support lead With an adhesive tape. 

[0018] (5) A semiconductor device comprises a square 
semiconductor chip having a plurality of electrodes formed 
in a ?rst 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 
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chip at a part of a second major surface of the semiconductor 
chip opposite the ?rst major surface; Wherein the resin 
package has a ?rst 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 ?rst side of the resin 
package and a middle part of a second side of the same 
opposite the ?rst side, and the semiconductor chip is bonded 
to the support lead With an adhesive tape. 

[0019] 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 coef?cient 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 

[0020] FIG. 1 is a plan vieW of a semiconductor device in 
a ?rst embodiment according to the present invention, in 
Which an upper part of a resin package is removed; 

[0021] 
FIG. 1; 

[0022] FIG. 3 is a sectional vieW taken on line B-B in 
FIG. 1; 

[0023] 
FIG. 1; 

[0024] FIG. 5 is a perspective vieW of an essential part of 
the semiconductor device; 

FIG. 2 is a sectional vieW taken on line A-A in 

FIG. 4 is a sectional vieW taken on line C-C in 

[0025] FIG. 6 is a sectional vieW of the essential part 
shoWn in FIG. 3; 

[0026] FIG. 7 is a plan vieW of a lead frame employed in 
fabricating the semiconductor device; 

[0027] FIG. 8 is a typical plan vieW of a resin ?lm in an 
adhesive tape forming process; 

[0028] FIG. 9 is a typical sectional vieW taken on line D-D 
in FIG. 8; 

[0029] FIG. 10 is a typical plan vieW of a resin ?lm in an 
adhesive tape forming process; 

[0030] FIG. 11 is a plan vieW of assistance in explaining 
a method of fabricating the semiconductor device; 

[0031] FIG. 12 is a sectional vieW of assistance in explain 
ing a method of fabricating the semiconductor device; 

[0032] FIG. 13 is a sectional vieW of assistance in explain 
ing a method of fabricating the semiconductor device; 

[0033] FIG. 14 is a plan vieW of an essential part of a ?rst 
modi?cation of the resin ?lm; 

[0034] FIG. 15 is a plan vieW of an essential part of a 
second modi?cation of the resin ?lm; 

[0035] FIG. 16 is a plan vieW of an essential part of a third 
modi?cation of the resin ?lm; 

[0036] FIG. 17 is a plan vieW of another lead frame to be 
employed in fabricating the semiconductor device; 
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[0037] FIG. 18 is a plan vieW of another lead frame to be 
employed in fabricating the semiconductor device; 

[0038] FIG. 19 is a plan vieW of another lead frame to be 
employed in fabricating the semiconductor device; 

[0039] FIG. 20 is a plan vieW of another lead frame to be 
employed in fabricating the semiconductor device; 

[0040] 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; 

[0041] FIG. 22 is a sectional vieW taken on line E-E in 
FIG. 21; and 

[0042] FIG. 23 is a plan vieW of a lead frame to be 
employed in fabricating the semiconductor device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0043] Preferred embodiments of the present invention 
Will be described With reference to the accompanying draW 
ings, in Which parts having the same functions are desig 
nated by the same reference characters and the duplicate 
description thereof Will be omitted. 

[0044] First Embodiment 

[0045] A semiconductor device in a ?rst embodiment 
according to the present invention is of a QFP (quad ?atpack 
package) type having leads arranged on the four sides 
thereof. 

[0046] 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 ?rst 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 
CC 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. 

[0047] Referring to FIGS. 1, 2, 3 and 4, the semiconductor 
device 1 in the ?rst 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. 

[0048] 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 semiconduc 
tor substrate of single crystal silicon, and Wiring layers 
formed on the semiconductor substrate. This semiconductor 
chip 10 has a coef?cient of thermal expansion on the order 
of 3x10‘6 [1/° C.]. 

[0049] 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 (?rst major surface) 10X of the semicon 
ductor 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. Aplurality of elec 
trodes (bonding pads) 11 are formed on the circuit forming 
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surface 10X 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 ?lm, such as aluminum or an aluminum alloy. 

[0050] 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 ?ller to 
suppress stress induction. The resin package 13 has a 
coef?cient of thermal expansion on the order of 13x10“6 [1/° 
C.]. 
[0051] The resin package 13 is formed by a transfer 
molding 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. 

[0052] 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. 

[0053] 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, respec 
tively, 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 2Aby a bonding method using thermal compression 
bonding and ultrasonic bonding in combination. 

[0054] 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. 

[0055] Referring to FIGS. 1 and 3, the support lead 3 
extends betWeen a ?rst corner 13A of the resin package 13 
and a second corner 13B of the same diagonally opposite the 
?rst corner 13A, and passes a ?rst corner 10A of the 
semiconductor chip 10 and a second corner 10B of the same 
diagonally opposite the ?rst corner 10A; that is, the support 
lead 3 extends on a diagonal connecting the ?rst corner 13A 
and the second corner 13B of the resin package 13. 

[0056] 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 3B 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. 

[0057] As shoWn in FIGS. 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 














