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(57) ABSTRACT 

A circuit member 20 includes a lead frame material 1 having 
a die pad 3, a lead part 6 to be electrically connected With a 
semiconductor chip 30, and an outer frame 2 con?gured to 
support the die pad and the lead part. The lead frame material 
includes a resin sealing region 9. Roughened faces 10A to 
10C and 11A to 11C, each having an average roughness Ra of 
0.3 pm or greater, are formed on a surface in the resin sealing 
region of the lead frame material. The surface of the lead 
frame material except for the resin sealing region is a ?at and 
smooth face. A tWo-layer plated layer 12A formed by lami 
nating a Ni plated layer 13 and a Pd plated layer 14 in this 
order or a three-layer plated layer 12B formed by laminating 
the Ni plated layer 13, the Pd plated layer 14 and anAu plated 
layer 15 in this order is formed on the Whole surface of the 
lead frame material. 
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CIRCUIT MEMBER, MANUFACTURING 
METHOD OF THE CIRCUIT MEMBER, AND 
SEMICONDUCTOR DEVICE INCLUDING 

THE CIRCUIT MEMBER 

TECHNICAL FIELD 

[0001] The present invention relates to a circuit member 
con?gured to be electrically connected With a semiconductor 
chip so as to constitute a part of a semiconductor device, and 
in particular relates to the circuit member Which can enhance 
reliability of the semiconductor device that is ?nally 
obtained. In addition, the present invention relates to a manu 
facturing method by Which such a circuit member can be 
produced. Furthermore, such the present invention relates to 
the semiconductor device including the circuit member and 
exhibiting higher reliability. 

BACKGROUND ART 

[0002] In recent years, the semiconductor device has been 
made to exhibit a higher function and have a more highly 
integrated structure, and has been mounted on a variety of 
electronic equipment. Additionally, the semiconductor 
device has brought greater facility to the life in society and 
become necessary and essential for the life in society. Thus, a 
fault of the semiconductor device might have a higher possi 
bility to cause a serious damage to the life in society. There 
fore, the reliability is a quite essential factor for the semicon 
ductor device. 
[0003] The semiconductor device has been loaded on a 
variety of electronic equipment. Accordingly, the environ 
ment in Which the semiconductor device is used has also 
changed variously. Furthermore, the outer dimension of the 
semiconductor device varies depending on the electronic 
equipment on Which the semiconductor device is loaded. In 
particular, in recent years, a package of the semiconductor 
device has been gradually miniaturized and formed into a 
thinner type. 
[0004] As an example of such a package for the semicon 
ductor device, an SOJ (Small Outline J-Leaded Package), 
QFP (Quad Flat Package) or SOP (Small Outline Package) 
type is knoWn, in Which external lead Wires extend from each 
side of the semiconductor device. Otherwise, a QFN (Quad 
Flat Non-leaded Package) or SON (Small Outline Non 
leaded Package) type, in Which external lead Wires extend 
from a bottom portion of the semiconductor device, is also 
knoWn. 
[0005] In either of such packages for the semiconductor 
device, the semiconductor chip is loaded on a top surface of a 
die pad of a lead frame. In this case, a lead part of the lead 
frame is electrically connected With the semiconductor chip 
via bonding Wires. In addition, the lead frame, semiconductor 
device and bonding Wires are sealed together by an electri 
cally insulating resin such that a part of the lead part of the 
lead frame canbe exposed outside. The semiconductor device 
including such a package is commonly referred to as a resin 
sealed (type) semiconductor device. 
[0006] In such a semiconductor device including the resin 
sealed semiconductor package, there should be an interface, 
at Which the die pad and the lead part, both formed from a 
metal as parts of the lead frame, are in contact With the sealing 
resin. In this case, there is a problem of adhesion strength (or 
joining strength) betWeen the metal and the resin in such an 
interface region. 
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[0007] If the adhesion strength betWeen the die pad and 
lead part of the lead frame and the sealing resin is substan 
tially loW, peeling betWeen the die pad and lead part of the 
lead frame and the sealing resin may tend to occur, thus 
causing a crack in the sealing resin due to such peeling, and 
even bringing the semiconductor device into a fault, during a 
manufacturing process of the semiconductor device, during a 
process of assembling the semiconductor device onto an 
implementing substrate (or printed circuit board) that Will be 
further mounted onto the electric equipment, and/ or during 
use of such electronic equipment. That is to say, due to lack or 
insuf?ciency of the adhesion strength betWeen the die pad and 
lead part of the lead frame relative to the sealing resin, the 
reliability of the semiconductor device Will be deteriorated. 
[0008] Research and development for addressing or solv 
ing such problems have been reported in, for example, the 
Japanese Patent Laid-Open Publication No. 2000-269401 
(see, for example, claim 1) and the Japanese Patent Laid 
Open Publication No. 11-40720 (see, for example, claim 1 
and paragraph [0008]). 
[0009] The Japanese Patent Laid-Open Publication No. 
2000-269401 discloses a plurality of semi-spherical dimples 
formed on both a top surface and a bottom surface of the die 
pad of the lead frame. With such a lead frame, a joining area 
betWeen the lead frame and the sealing resin can be substan 
tially increased. As a result, positive improvement of the 
adhesion strength betWeen the lead frame and the sealing 
resin can be expected. In this case, hoWever, no measure is 
taken for the lead part of the lead frame. Accordingly, the 
adhesion strength at the interface betWeen the lead part and 
the sealing resin cannot be enhanced. In particular, the inter 
face betWeen the lead part and the sealing resin is exposed to 
the outside air. That is to say, the adhesion strength, at such an 
interface through Which moisture or the like may ?rst pen 
etrate, is left unimproved in such a level that has been con 
ventionally seen. Therefore, the reliability of the semicon 
ductor device cannot be suf?ciently improved. 
[0010] The Japanese Patent Laid-Open Publication No. 
l 1-40720 discloses roughening of a surface of a resin sealing 
region of a lead frame material as Well as application of Ni 
plating and Pd plating, in this order, to the roughened surface. 
In this case, in a face roughening process of a copper-alloy 
material, an organic-acid type etching liquid (e.g., in one 
embodiment, a micro-etching liquid CZ8100 produced by 
MEC Co., Ltd.) is used. In fact, the organic-acid type etching 
liquid is effective in the case of roughening a copper surface 
formed by plating. Furthermore, the organic-acid type etch 
ing liquid can also enhance a degree of roughening the surface 
of a rolled copper plate or rolled copper-alloy plate, such as 
the lead frame material. HoWever, in the case of using the 
organic-acid type etching liquid for the rolled copper plate or 
rolled copper-alloy plate, such as the lead frame material, it 
Will be impossible or quite dif?cult to form a surface pro?le 
including ?nely pointed needle-like projections. Accord 
ingly, it Will also be impossible to suf?ciently enhance the 
adhesion strength betWeen the lead frame formed from the 
rolled copperplate or rolled copper-alloy plate and the sealing 
resin. 

[0011] In order to secure enough the reliability of the semi 
conductor device, it is important not only to enhance the 
adhesion strength betWeen the circuit member and the sealing 
resin but also to enhance adhesiveness betWeen the lead part 
(or internal leads) and the bonding Wires for electrically con 
necting the lead part of the circuit member to the semicon 
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ductor chip. Besides, it is also important to enhance the adhe 
siveness between the lead part (or external leads) and 
soldering portions for electrically connecting the lead part of 
the circuit member to the implementing substrate (or printed 
circuit board). Furthermore, it is also important to enhance 
sealing ability of the sealing resin to the circuit member. In 
addition, improvement of other properties of the circuit mem 
ber may also enhance the reliability of the semiconductor 
device including the circuit member. 

DISCLOSURE OF THE INVENTION 

[0012] The present invention Was made in vieW of chal 
lenges as described above, and therefore it is an object to 
provide the circuit member Which can enhance the reliability 
of the semiconductor device that is ?nally obtained. It is 
another object of the present invention to provide the manu 
facturing method for producing the circuit member Which can 
enhance the reliability of the semiconductor device. It is still 
another object of the present invention to provide the semi 
conductor device having signi?cantly higher reliability. 
[0013] With intensive studies for achieving the above 
objects, We have found that the reliability of the semiconduc 
tor device that is ?nally obtained can be signi?cantly 
enhanced by forming a predetermined roughened face or 
faces on a surface of the lead frame material of the circuit 
member as Well as by forming a plated layer or layers on the 
surface of the lead frame material. More speci?cally, We have 
found that the adhesiveness betWeen the circuit member and 
the sealing resin can be markedly enhanced by forming the 
roughened face or faces having a predetermined surface 
roughness on the surface of the lead frame material. Besides, 
We have found that the adhesiveness betWeen the lead part and 
the bonding Wire that can be used for the electrical connection 
relative to the semiconductor chip and/or adhesiveness 
betWeen the lead part and soldering portion that can be used 
for the electrical connection relative to the implementing 
substrate (or printed circuit board) can be highly improved by 
laminating a plated layer, such as a Ni plated layer (this term 
Will also be used beloW as one meaning a nickel plated layer), 
a Pd plated layer (this term Will also be used beloW as one 
meaning a palladium plated layer), an Au plated layer (this 
term Will also be used beloW as one meaning a gold plated 
layer), and/ or an Ag plated layer (this term Will also be used 
beloW as one meaning a silver plated layer), on the surface of 
the lead frame material (lead frame body, lead frame mem 
ber). The present invention is based on such knoWledge and/ 
or discovery, and is intended to enhance the reliability of the 
semiconductor device, by improving the adhesiveness 
betWeen the circuit member and the sealing resin as Well as by 
enhancing the adhesiveness betWeen the circuit member and 
the bonding Wire and/or soldering portion. 
[0014] A ?rst circuit member according to the present 
invention comprises a lead frame material including a die pad, 
a lead part adapted to be electrically connected With a semi 
conductor chip to be mounted on the die pad, and an outer 
frame con?gured to support the die pad and the lead part, the 
lead frame material being formed from a rolled copper plate 
or a rolled copper-alloy plate, Wherein the lead frame material 
includes a resin sealing region to be sealed by a resin, together 
With the semiconductor chip mounted on the die pad, Wherein 
the lead frame material includes a roughened face, having an 
average roughness Ra of 0.3 pm or greater, formed on a 
surface in the resin sealing region of the lead frame material, 
and a ?at and smooth face, having the average roughness Ra 
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less than that of the roughened face, on a surface outside the 
resin sealing region of the lead frame material, and Wherein a 
tWo -layer plated layer formed by laminating a Ni plated layer 
and a Pd plated layer in this order, or a three-layer plated layer 
formed by laminating the Ni plated layer, the Pd plated layer 
and an Au plated layer in this order, is provided on a Whole 
surface of the lead frame material. 

[0015] According to the ?rst circuit member of this inven 
tion, the roughened face having the average roughness Ra of 
0.3 pm or greater is formed on a portion or the surface in the 
resin sealing region of the lead frame material. Accordingly, 
the joining area betWeen the circuit member and the sealing 
resin can be increased, so that suf?ciently improved anchor 
effect can be provided betWeen the circuit member and the 
sealing resin. Consequently, the joining strength betWeen the 
circuit member and the sealing resin can be enhanced. Mean 
While, the surface outside the resin sealing region of the lead 
frame material is a ?at and smooth face. Therefore, upon 
sealing With the resin, occurrence of a resin bar or leakage of 
the resin can be prevented by closely contacting a resin seal 
ing mold (or jig (tooling)) to the lead part (or external leads) 
of the circuit member. Moreover, the tWo-layer plated layer 
formed by laminating the Ni plated layer and the Pd plated 
layer in this order, or the three-layer plated layer formed by 
laminating the Ni plated layer, the Pd plated layer and the Au 
plated layer in this order, is provided on the Whole surface of 
the lead frame material. Accordingly, for example, upon con 
necting the bonding Wire With the lead part, the adhesiveness 
betWeen the bonding Wire and the lead part can be enhanced. 
In addition, upon connecting the lead part With the imple 
menting substrate (or printed circuit board) by soldering, the 
adhesiveness betWeen the implementing substrate and the 
lead part can be enhanced. Thus, by using this circuit member, 
the semiconductor device having higher reliability can be 
provided. 
[0016] In the ?rst circuit member according to this inven 
tion, the roughened face may be formed on a top surface, a 
side surface and a bottom surface, in the resin sealing region 
of the lead frame material. According to this circuit member, 
the joining area betWeen the circuit member and the sealing 
resin can be securely increased, thereby enhancing the adhe 
siveness betWeen the circuit member and the sealing resin. 

[0017] In the ?rst circuit member according to this inven 
tion, the thickness of the Ni plated layer may be Within a range 
of from 0.2 pm to 2 pm. Due to this circuit member, for 
example, upon connecting the bonding Wire With the lead part 
or upon connecting the lead part With the implementing sub 
strate (or printed circuit board) by soldering, diffusion of 
copper into a connected face can be prevented. Therefore, the 
adhesiveness betWeen the bonding Wire and the lead part can 
be enhanced, as Well as the adhesiveness betWeen the imple 
menting substrate and the lead part can be improved. 
[0018] Additionally, in the ?rst circuit member according 
to this invention, the thickness of the Pd plated layer may be 
Within a range of from 0.005 um to 0.2 pm. According to such 
a circuit member, the thickness of the Pd plated layer is 
considerably reduced. Therefore, the adhesiveness betWeen 
the circuit member and the sealing resin can be enhanced. 

[0019] In addition, in the ?rst circuit member according to 
this invention, the thickness of the Au plated layer may be 
Within a range of from 0.003 pm to 0.015 um. According to 
this circuit member, the thickness of the Au plated layer is 
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positively reduced. Accordingly the adhesiveness between 
the circuit member and the sealing resin can be securely 
enhanced. 

[0020] Furthermore, in the ?rst circuit member according 
to this invention, the lead part may be positioned so as to 
surround the die pad from four sides or to surround the die pad 
from opposite tWo sides, in a plane substantially the same as 
the die pad, and the lead part may include a plurality of lead 
line parts each extending from a portion in the vicinity of the 
die pad to the outside of the resin sealing region. By using 
such a circuit member, the QFP type or SOP type semicon 
ductor device can be produced, in Which the circuit member 
and the sealing resin are ?rmly joined relative to each other. 

[0021] A second circuit member according to the present 
invention comprises a lead frame material including a die pad, 
a lead part adapted to be electrically connected via a bonding 
Wire With a semiconductor chip to be mounted on the die pad, 
and an outer frame con?gured to support the die pad and the 
lead part, the lead frame material being formed from a rolled 
copper plate or a rolled copper-alloy plate, Wherein the lead 
frame material includes a resin sealing region to be sealed by 
a resin, together With the semiconductor chip mounted on the 
die pad and the bonding Wire, Wherein a single plated layer 
composed of an Ag plated layer, a tWo-layer plated layer 
formed by laminating a Ni plated layer and a Pd plated layer 
in this order, or a three-layer plated layer formed by laminat 
ing the Ni plated layer, the Pd plated layer and an Au plated 
layer in this order, is provided on a surface of the die pad 
opposed to the semiconductor chip as Well as on a portion, to 
be connected With the bonding Wire, of a surface of the lead 
part, and Wherein the lead frame material includes a rough 
ened face formed on a portion except an area on Which the 
plated layer is formed of a surface in the resin sealing region 
of the lead frame material, the roughened face having an 
average roughness Ra of 0.3 pm or greater, and a ?at and 
smooth face, having the average roughness Ra less than that 
of the roughened face, on a surface outside the resin sealing 
region of the lead frame material. 
[0022] According to the second circuit member of this 
invention, the roughened face having the average roughness 
Ra of 0.3 pm or greater is formed on the portion, on Which the 
plated layer is not formed, of the surface in the resin sealing 
region of the lead frame material. Thus, the joining area 
betWeen the circuit member and the sealing resin can be 
increased, so that suf?ciently improved anchor effect can be 
provided betWeen the circuit member and the sealing resin. 
Consequently, the joining strength betWeen the circuit mem 
ber and the sealing resin can be enhanced. In addition, the 
surface outside the resin sealing region of the lead frame 
material is a ?at and smooth face. Therefore, upon sealing 
With the resin, the resin sealing mold (or jig) can be closely 
contacted to the lead part (or external leads) of the circuit 
member, thereby preventing occurrence of the resin bar or 
leakage of the resin. Moreover, the single plated layer com 
posed of the Ag plated layer, the tWo-layer plated layer 
formed by laminating the Ni plated layer and the Pd plated 
layer in this order, or the three-layer plated layer formed by 
laminating the Ni plated layer, the Pd plated layer and the Au 
plated layer in this order, is formed on the face of the die pad 
opposed to the semiconductor chip as Well as on the portion of 
the surface of the lead part connected With the bonding Wire. 
Accordingly, for example, upon connecting the bonding Wire 
With the lead part, the adhesiveness betWeen the bonding Wire 
and the lead part can be enhanced. From these features, by 
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employing this circuit member, the semiconductor device 
having higher reliability can be provided. 
[0023] In the second circuit member according to this 
invention, a plated layer may be formed on a top surface of the 
die pad as Well as on a portion, to be connected With the 
bonding Wire, of a top surface of the lead part, and the rough 
ened face may be formed on a portion of a top surface, a side 
surface and a bottom surface, in the resin sealing region of the 
lead frame material. Due to such a circuit member, the j oining 
area betWeen the circuit member and the sealing resin can be 
increased, thereby to enhance the adhesiveness betWeen the 
circuit member and the sealing resin. 
[0024] In the second circuit member according to this 
invention, the thickness of the Ni plated layer may be Within 
a range of from 0.2 pm to 2 pm. By utiliZing this circuit 
member, for example, upon connecting the bonding Wire to 
the lead part, the diffusion of copper into the connected face 
can be prevented. Accordingly, the adhesiveness betWeen the 
bonding Wire and the lead part can be signi?cantly enhanced. 
[0025] Additionally, in the second circuit member accord 
ing to this invention, the thickness of the Pd plated layer may 
be Within a range of from 0.005 pm to 0.2 pm. In this circuit 
member, the thickness of the Pd plated layer is positively 
reduced. Thus, the adhesiveness betWeen the circuit member 
and the sealing resin can be securely enhanced. 

[0026] Furthermore, in the second circuit member accord 
ing to this invention, the thickness of the Au plated layer may 
be Within a range of from 0.003 um to 0.015 um. With such a 
circuit member, the thickness of the Au plated layer is signi? 
cantly reduced. Therefore, the adhesiveness betWeen the cir 
cuit member and the sealing resin can be securely enhanced. 

[0027] In addition, in the second circuit member according 
to this invention, the lead part may be positioned so as to 
surround the die pad from four sides or to surround the die pad 
from opposite tWo sides, in a plane substantially the same as 
the die pad, and the lead part may include a plurality of lead 
line parts each extending from a portion in the vicinity of the 
die pad to the outside of the resin sealing region. By utiliZing 
this circuit member, the QFP type or SOP type semiconductor 
device can be produced, in Which the circuit member and the 
sealing resin are ?rmly joined relative to each other. 
[0028] A ?rst manufacturing method for a circuit member 
according to the present invention comprises the steps of: 
providing a lead frame material made from a rolled copper 
plate or a rolled copper-alloy plate, the lead frame material 
including a die pad, a lead part adapted to be electrically 
connected With a semiconductor chip to be mounted on the 
die pad, and an outer frame con?gured to support the die pad 
and the lead part; forming a roughened face, having an aver 
age roughness Ra of 0.3 pm or greater, on a surface in a resin 
sealing region of the lead frame material by using a micro 
etching liquid mainly containing hydrogen peroxide and sul 
furic acid, the resin sealing region being adapted to be sealed 
by a resin together With the semiconductor chip mounted on 
the die pad; and forming a tWo-layer plated layer formed by 
laminating a Ni plated layer and a Pd plated layer in this order, 
or a three-layer plated layer formed by laminating the Ni 
plated layer, the Pd plated layer and an Au plated layer in this 
order, on a Whole surface of the lead frame material in Which 
the roughened face is partially formed. According to the ?rst 
manufacturing method for the circuit member, the aforemen 
tioned ?rst circuit member related to this invention can be 
produced. 
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[0029] In the ?rst manufacturing method for the circuit 
member according to this invention, the roughened face may 
be formed on a top surface, a side surface and a bottom 
surface, in the resin sealing region of the lead frame material. 
[0030] Alternatively or additionally, the step of forming the 
roughened face in the ?rst manufacturing method for the 
circuit member related to this invention may include the steps 
of: holding the lead frame material from both sides, by using 
a jig con?gured to surround the resin sealing region of the 
lead frame material so as to mask a region outside the resin 
sealing region; and discharging the micro-etching liquid into 
the jig from both sides of the lead frame material so as to ?ll 
the interior of the jig surrounding the resin sealing region of 
the lead frame material With the micro-etching liquid. Alter 
natively, the step of forming the roughened face in the ?rst 
manufacturing method for the circuit member according to 
this invention may include the steps of: sticking protective 
?lms onto both sides of the lead frame material, each protec 
tive ?lm having an opening formed therein to expose the resin 
sealing region of the lead frame material; and injecting the 
micro-etching liquid toWard the inside of the openings of the 
protective ?lms from both sides of the lead frame material. 
Alternatively, the step of forming the roughened face in the 
?rst manufacturing method for the circuit member according 
to this invention may include the steps of: sticking protective 
?lms onto both sides of the lead frame material, each protec 
tive ?lm having an opening formed therein to expose the resin 
sealing region of the lead frame material; and immersing the 
lead frame material, With the protective ?lms stuck onto the 
lead frame material, in the micro-etching liquid. With such 
manufacturing methods for the circuit member, the rough 
ened face that can enhance the joining strength relative to the 
sealing resin can be formed With higher precision in a desired 
position of the lead frame material. 
[0031] A second manufacturing method for a circuit mem 
ber according to the present invention comprises the steps of: 
providing a lead frame material made from a rolled copper 
plate or a rolled copper-alloy plate, the lead frame material 
including a die pad, a lead part adapted to be electrically 
connected via bonding Wire With a semiconductor chip to be 
mounted on the die pad, and an outer frame con?gured to 
support the die pad and the lead part; forming a single plated 
layer composed of an Ag plated layer, a tWo-layer plated layer 
formed by laminating a Ni plated layer and a Pd plated layer 
in this order, or a three-layer plated layer formed by laminat 
ing the Ni plated layer, the Pd plated layer and an Au plated 
layer in this order, on a surface of the die pad opposed to the 
semiconductor chip as Well as on a portion, to be connected 
With the bonding Wire, of a surface of the lead part; and 
forming a roughened face having an average roughness Ra of 
0.3 pm or greater on a portion except an area on Which the 
plated layer is formed of a surface of a resin sealing region of 
the lead frame material by using a micro-etching liquid 
mainly containing hydrogen peroxide and the sulfuric acid, 
the resin sealing region being adapted to be sealed by a resin, 
together With the semiconductor chip located on the die pad 
and the bonding Wire. According to the second manufacturing 
method for the circuit member, the aforementioned second 
circuit member related to this invention can be produced. 

[0032] In the second manufacturing method for the circuit 
member according to this invention, the plated layer may be 
formed on a top surface of the die pad as Well as on a portion, 
connected With the bonding Wire, of a top surface of the lead 
part, and the roughened face may be formed on a portion of a 
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top surface, a side surface and a bottom surface, in the resin 
sealing region of the lead frame material. 
[0033] Alternatively or additionally, the step of forming the 
roughened face of the second manufacturing method for the 
circuit member related to this invention may include the steps 
of: holding the lead frame material from both sides, by using 
a jig con?gured to surround the resin sealing region of the 
lead frame material so as to mask a region outside the resin 
sealing region; and discharging the micro-etching liquid into 
the jig from both sides of the lead frame material so as to ?ll 
the interior of the jig surrounding the resin sealing region of 
the lead frame material With the micro-etching liquid. Alter 
natively, the step of forming the roughened face of the second 
manufacturing method for the circuit member according to 
this invention may include the steps of: sticking protective 
?lms onto both sides of the lead frame material, each protec 
tive ?lm having an opening formed therein to expose the resin 
sealing region of the lead frame material; and injecting the 
micro-etching liquid toWard the inside of the openings of the 
protective ?lms from both sides of the lead frame material. 
Alternatively, the step of forming the roughened face of the 
second manufacturing method for the circuit member accord 
ing to this invention may include the steps of: sticking pro 
tective ?lms onto both sides of the lead frame material, each 
protective ?lm having an opening formed therein to expose 
the resin sealing region of the lead frame material; and 
immersing the lead frame material, With the protective ?lms 
stuck onto the lead frame material, in the micro-etching liq 
uid. With such manufacturing methods for the circuit mem 
ber, the roughened face that can enhance the joining strength 
relative to the sealing resin can be formed With higher preci 
sion in a desired position of the lead frame material. 

[0034] A ?rst semiconductor device according to the 
present invention comprises: a semiconductor chip; a circuit 
member including a lead frame material having a die pad onto 
Which the semiconductor chip is mounted, and a lead part 
electrically connected With the semiconductor chip located 
on the die pad, the lead frame material being formed from a 
rolled copper plate or a rolled copper-alloy plate; a bonding 
Wire electrically connecting the semiconductor chip located 
on the die pad With the lead part; and an electrically insulating 
sealing resin sealing the circuit member, the semiconductor 
chip and the bonding Wire, such that a portion of the lead part 
of the circuit member can be exposed, Wherein the lead frame 
material includes a resin sealing region sealed by the sealing 
resin, together With the semiconductor chip located on the die 
pad, Wherein the lead frame material includes a roughened 
face, having an average roughness Ra of 0.3 um or greater, 
formed on a surface in the resin sealing region of the lead 
frame material, and a ?at and smooth face, having the average 
roughness Ra less than that of the roughened face, on a 
surface outside the resin sealing region of the lead frame 
material, and Wherein a tWo-layer plated layer formed by 
laminating a Ni plated layer and a Pd plated layer in this order, 
or a three-layer plated layer formed by laminating the Ni 
plated layer, the Pd plated layer and an Au plated layer in this 
order, is provided on a Whole surface of the lead frame mate 
rial. 

[0035] According to the ?rst semiconductor device of this 
invention, the roughened face having the average roughness 
Ra of 0.3 pm or greater is formed on a portion or the surface 
in the resin sealing region of the lead frame material of the 
circuit member. Thus, the joining region betWeen the circuit 
member and the sealing resin can be adequately increased, as 
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Well as suf?ciently improved anchor effect can be provided 
between the circuit member and the sealing resin. Conse 
quently, the joining strength betWeen the circuit member and 
the sealing resin can be securely enhanced. In addition, the 
surface located outside the resin sealing region of the lead 
frame material of the circuit member is a ?at and smooth face. 
Accordingly, upon sealing With the resin, occurrence of the 
resin bar or leakage of the resin can be prevented by closely 
contacting a resin sealing mold (or jig) to the lead part (or 
external leads) of the circuit member. Moreover, the tWo 
layer plated layer formed by laminating the Ni plated layer 
and the Pd plated layer in this order, or the three-layer plated 
layer formed by laminating the Ni plated layer, the Pd plated 
layer and the Au plated layer in this order, is formed on the 
Whole surface of the lead frame material of the circuit mem 
ber. Therefore, the adhesiveness betWeen the bonding Wire 
and the lead part can be enhanced. In addition, for example, 
upon connecting the lead part With the implementing sub 
strate (or printed circuit board) by soldering, the adhesiveness 
betWeen the implementing substrate and the lead part can be 
improved. 
[0036] In the ?rst semiconductor device according to this 
invention, the roughened face may be formed on a top surface, 
a side surface and a bottom surface, in the resin sealing region 
of the lead frame material. With this semiconductor device, 
the joining area betWeen the circuit member and the sealing 
resin can be signi?cantly increased, thereby enhancing the 
adhesiveness betWeen the circuit member and the sealing 
resin. 

[0037] A second semiconductor device according to the 
present invention comprises: a semiconductor chip; a circuit 
member including a lead frame material having a die pad onto 
Which the semiconductor chip is mounted, and a lead part 
electrically connected With the semiconductor chip located 
on the die pad, the lead frame material being formed from a 
rolled copper plate or a rolled copper-alloy plate; a bonding 
Wire electrically connecting the semiconductor chip located 
on the die pad With the lead part; and an electrically insulating 
sealing resin sealing the circuit member, the semiconductor 
chip and the bonding Wire, such that a portion of the lead part 
of the circuit member can be exposed, Wherein a single plated 
layer composed of an Ag plated layer, a tWo-layer plated layer 
formed by laminating a Ni plated layer and a Pd plated layer 
in this order, or a three-layer plated layer formed by laminat 
ing the Ni plated layer, the Pd plated layer and an Au plated 
layer in this order, is provided on a surface of the die pad 
opposed to the semiconductor chip as Well as on a portion, 
connected With the bonding Wire, of a surface of the lead part, 
and Wherein the lead frame material includes a resin sealing 
region sealed by the sealing resin, together With the semicon 
ductor chip located on the die pad, Wherein the lead frame 
material includes a roughened face formed on a portion 
except an area on Which the plated layer is formed of a surface 
in the resin sealing region of the lead frame material, the 
roughened face having an average roughness Ra of 0.3 um or 
greater, and a ?at and smooth face, having the average rough 
ness Ra less than that of the roughened face, on a surface 
outside the resin sealing region of the lead frame material, and 
Wherein a solder plated layer for facilitating soldering joint is 
formed on a surface of the exposed portion of the lead part. 

[0038] According to the second semiconductor device of 
the present invention, the roughened face having the average 
roughness Ra of 0.3 um or greater is formed on the portion, on 
Which the plated layer is not formed, of the surface in the resin 
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sealing region of the lead frame material of the circuit mem 
ber. Thus, the joining region betWeen the circuit member and 
the sealing resin can be adequately increased, so that su?i 
ciently improved anchor effect can be provided betWeen the 
circuit member and the sealing resin. Consequently, the join 
ing strength betWeen the circuit member and the sealing resin 
can be securely improved. In addition, the surface located 
outside the resin sealing region of the lead frame material of 
the circuit member is a ?at and smooth face. Accordingly, 
upon sealing With the resin, occurrence of the resin bar or 
leakage of the resin can be prevented by closely contacting a 
resin sealing mold (or jig) to the lead part (or external leads) 
of the circuit member. Moreover, the single plated layer com 
posed of the Ag plated layer, the tWo-layer plated layer 
formed by laminating the Ni plated layer and the Pd plated 
layer in this order, or the three-layer plated layer formed by 
laminating the Ni plated layer, the Pd plated layer and the Au 
plated layer in this order, is provided on the face of the die pad 
opposed to the semiconductor chip as Well as on the portion of 
the surface of the lead part connected With the bonding Wire. 
Therefore, the adhesiveness betWeen the bonding Wire and 
the lead part can be enhanced. Additionally, the solder plated 
layer for facilitating soldering joint is formed on the exposed 
portion of the lead part left unsealed With the sealing resin. 
Accordingly, for example, upon connecting the lead part With 
the implementing substrate (or printed circuit board) by sol 
dering, the adhesiveness betWeen the implementing substrate 
and the lead part can be signi?cantly enhanced. 
[0039] In the second semiconductor device according to 
this invention, the plated layer may be formed on a top surface 
of the die pad of the lead frame material as Well as on a 
portion, connected With the bonding Wire, of a top surface of 
the lead part of the lead frame material, and the roughened 
face may be formed on a portion of a top surface, a side 
surface and a bottom surface, in the resin sealing region of the 
lead frame material. According to this semiconductor device, 
the joining area betWeen the circuit member and the sealing 
resin can be securely increased, thereby enhancing the adhe 
siveness betWeen the circuit member and the sealing resin. 
[0040] It is noted that the average roughness Ra described 
herein means an arithmetic average roughness Ra prescribed 
in JIS B0601 (corresponding to ISO R468). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] FIG. 1 is a top vieW shoWing a lead frame material 
included in a circuit member of the QFP type of a ?rst 
embodiment and a second embodiment. 

[0042] FIG. 2 is a cross section taken along lineA-A of FIG. 
1. 

[0043] FIG. 3 is a diagram for illustrating a manufacturing 
method of the circuit member of the ?rst embodiment. 
[0044] FIG. 4 is a diagram for illustrating the manufactur 
ing method of the circuit member of the ?rst embodiment. 
[0045] FIG. 5 is a diagram for illustrating the manufactur 
ing method of the circuit member of the ?rst embodiment. 
[0046] FIG. 6 is a diagram corresponding to a partially 
enlarged vieW of FIG. 5 and shoWing one example of a plated 
layer that can be formed on a surface of the lead frame 
material shoWn in FIG. 5. 
[0047] FIG. 7 is a diagram corresponding to a partially 
enlarged vieW of FIG. 5 and shoWing another example of the 
plated layer that can be formed on the surface of the lead 
frame material shoWn in FIG. 5. 
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[0048] FIG. 8 is a diagram for illustrating a manufacturing 
method of a semiconductor device of the ?rst embodiment. 

[0049] FIG. 9 is a diagram corresponding to FIG. 2 and 
shoWing the lead frame material included in the circuit mem 
ber of the second embodiment. 
[0050] FIG. 10 is a diagram for illustrating the manufactur 
ing method of the circuit member of the second embodiment. 
[0051] FIG. 11 is a diagram for illustrating the manufactur 
ing method of the circuit member of the second embodiment. 
[0052] FIG. 12 is a diagram corresponding to a partially 
enlarged vieW of FIG. 11 and shoWing one example of a 
plated layer that can be formed on a surface of the lead frame 
material shoWn in FIG. 11. 

[0053] FIG. 13 is a diagram corresponding to a partially 
enlarged vieW of FIG. 11 and shoWing another example of the 
plated layer that can be formed on the surface of the lead 
frame material shoWn in FIG. 11. 

[0054] FIG. 14 is a diagram corresponding to a partially 
enlarged vieW of FIG. 11 and shoWing still another example 
of the plated layer that canbe formed on the surface of the lead 
frame material shoWn in FIG. 11. 

[0055] FIG. 15 is a diagram corresponding to FIG. 8 and 
illustrating a manufacturing method of the semiconductor 
device of the second embodiment. 

[0056] FIG. 16 is a diagram corresponding to FIG. 1 and 
shoWing of a top vieW of a lead frame material of the SOP 
type 
[0057] FIG. 17 is a perspective vieW for illustrating a 
method for measuring the adhesion strength. 

MODE FOR CARRYING OUT THE INVENTION 

[0058] Hereinafter, several embodiments of this invention 
Will be described With reference to the draWings. It should be 
noted that the draWings are schematically depicted and may 
include expressions different, in each thickness, ratio and/or 
the like, from those actually used or provided therein. That is 
to say, each speci?c thickness, length and siZe should be 
assessed appropriately in consideration of the description 
provided beloW. Additionally, it should be appreciated that 
the draWings may individually or independently include the 
same part or component depicted differently in the length 
and/ or ratio relative to one another. 

[0059] In the description provided beloW, an example Will 
be discussed, in Which a “lead frame material” having a 
desired shape (or contour) is prepared by etching or pressing 
a plate-like material, and a “circuit member” is produced by 
roughening a surface and/or forming a plated layer on the 
surface of the lead frame material. In the description, a sur 
face of the lead frame or circuit member, on the side mounted 
onto a semiconductor chip (or on the side facing (opposed to) 
the semiconductor chip), Will be referred to as a “top surface” 
While a surface opposite to the top surface Will be referred to 
as a “bottom surface.” 

First Embodiment 

[0060] First of all, a ?rst embodiment of the present inven 
tion Will be described With reference to FIGS. 1 to 8. Of these 
draWings, FIG. 1 is a top vieW of the lead frame material of the 
QEP type, and FIGS. 2 to 8 are provided for illustrating the 
circuit member, a manufacturing method for the circuit mem 
ber and a semiconductor device including the circuit member, 
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respectively seen from a vieWpoint corresponding to a cross 
section taken along line A-A of FIG. 1. 

(Construction of the Circuit Member) 

[0061] The lead frame material (lead frame body, lead 
frame member) 1 related to this embodiment is manufactured 
from a rolled copper plate or rolled copper alloy plate having 
an elongated plate-like or coil-like shape. In more detail, the 
lead frame material 1 is formed, in succession, in the rolled 
copper plate or rolled copper-alloy plate, by etching employ 
ing photolithography technology or punching With a press 
using a mold (mold tool, die), or the like means. That is to say, 
a plurality of lead frame patterns are formed successively in 
the rolled copper plate or rolled copper-alloy plate having the 
elongated plate-like or coil-like shape. It is noted that a single 
or one unit of the lead frame patterns is depicted in FIG. 1. In 
FIG. 1, a resin sealing region 9 that Will be sealed by a sealing 
resin in a process of manufacturing the semiconductor device 
by using the lead frame material 1 shoWn in FIG. 1 is 
expressed by a dotted line. 
[0062] As shoWn in FIG. 1, the lead frame material 1 
includes a die pad 3 adapted for mounting thereon a semicon 
ductor chip 30 placed in a substantially central position, and 
a lead part 6 arranged to surround the die pad 3 from all or four 
sides. The lead part 6 is con?gured to electrically connect the 
semiconductor chip 30 With an external circuit. The lead part 
6 includes a plurality of lead line parts (or lead Wiring por 
tions) each extending from a portion in the vicinity of the die 
pad 3 to the outside of the resin sealing region 9. The lead line 
parts include internal leads 4 positioned inside the resin seal 
ing region 9 and external leads 5 positioned outside the resin 
sealing region 9. The plurality of lead line parts is arranged 
With a predetermined gap relative to one another. The die pad 
3 is supported by an outer frame 2 through tie bars 7. Each 
lead line part is supported by the outer frame 2 at a portion of 
each external lead 5. In addition, each lead line part is con 
nected With each adjacent lead line part at the portion of each 
external lead 5 via a dam bar 8. It is noted that a terminal 
portion of each external lead 5 (i.e., an end portion thereof on 
the side farther from the die pad 3), each tie bar 7 outside the 
resin sealing region 9, each dam bar 8 and the outer frame 2 
Will be cut and removed after a resin sealing step in the 
manufacturing process for the semiconductor device 35. 
[0063] As shoWn in FIG. 4, roughened faces 10A, 10B, 
10C, 11A, 11B, 11C are formed on a top surface, side surfaces 
and a bottom surface of the die pad 3 of the lead frame 
material 1 as Well as on a top surface, side surfaces and a 
bottom surface of the lead part 6 inside the resin sealing 
region 9, by using a micro-etching liquid mainly containing 
hydrogen peroxide and sulfuric acid. On the other hand, there 
is no roughened face formed on a surface portion outside the 
resin sealing region 9 of the lead frame material 1. Accord 
ingly, the surface portion outside the resin sealing region 9 of 
the lead frame material 1 is a ?at and smooth face having an 
average roughness Ra less than the average roughness Ra of 
the roughened faces 10a, 10b, 10C, 11A, 11B, 11C. 
[0064] Both of the average roughness Ra of the roughened 
faces 10A, 10B, 10C of the die pad 3 in the resin sealing 
region 9 and the average roughness Ra of the roughened faces 
11A, 11B, 11C of the lead part 6 in the resin sealing region 9 
is set at 0.3 um or greater (i.e., RaZOS pm). A surface pro?le 
of each roughened face 10A, 10B, 10C, 11A, 11B, 11C is a 
?ne concavo-convex face including ?ne pointed needle-like 
projections. Such roughened faces 10A, 10B, 10C, 11A, 11B, 
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11C can serve to enhance adhesion strength between the 
circuit member 20 and the sealing resin 33. However, if the 
average roughness Ra is less than 0.3 pm, the adhesion 
strength between the circuit member 20 and the sealing resin 
33 will be insuf?cient, leading to deterioration of the reliabil 
ity of the semiconductor device 35. Meanwhile, it is also 
preferred to set the average roughness Ra of each roughened 
face 10A, 10B, 10C, 11A, 11B, 11C at 0.6 pm or less. 
[0065] The top surface 11D and bottom surface 11E of the 
lead part 6 outside the resin sealing region 9 are ?at and 
smooth faces. If these faces are also roughened, it would be 
dif?cult to keep appropriate adhesiveness between the circuit 
member 20 and a resin sealing mold (or jig (tolling)) upon the 
resin sealing step in the manufacturing process for the semi 
conductor device. For instance, if the adhesiveness between 
the circuit member 20 and the resin sealing mold (or jig 
(tolling)) could not be kept appropriately, a resin bar or leak 
age of the resin would be generated. Additionally, adhesive 
ness at each solder joint portion (soldering portion) between 
the external leads 5 and an implementing substrate (or printed 
circuit board) (not shown) would be degraded when the semi 
conductor device 35 is mounted onto the implementing sub 
strate. 

[0066] For such reasons, in this embodiment, the regions to 
be roughened are limited into the resin sealing region 9. 
[0067] As shown in FIG. 5, a plated layer 12 is formed on 
the whole surface of the top surface, the side surfaces and the 
bottom surface of the lead frame material 1. The plated layer 
12 is also formed on each roughened portion 10A, 10B, 10C, 
11A, 11B, 11C of the lead frame material 1. However, 
because the thickness of the plated layer 12 is considerably 
thin, the surface pro?le including ?ne pointed needle-like 
projections of each roughened face 10A, 10B, 10C, 11A, 
11B, 11C can remain on the surface of the circuit member 20, 
without being collapsed, even after the formation of the plated 
layer 12 thereon. That is to say, the surface of the circuit 
member 20 will now not only exhibit an effect as the rough 
ened faces 10A, 10B, 10C, 11A, 11B, 11C but also exhibit an 
effect as the plated layer 12. The plated layer 12 serves to 
enhance adhesiveness between the internal leads 4 of the 
circuit member 20 and bonding wires 32. In addition, the 
plated layer 12 also serves to enhance the adhesiveness at the 
solder j oint portions between the external leads 5 of the circuit 
member 20 and the implementing substrate (or printed circuit 
board). 
[0068] FIGS. 6 and 7 are enlarged views respectively show 
ing a part of the roughened face of the die pad 3 or the lead part 
6 shown in FIG. 5.As shown in FIG. 6, the plated layer 12 may 
be a two-layer plated layer 12A formed by laminating a Ni 
plated layer 13 and a Pd plated layer 14 in this order, on the 
lead frame material 1. Otherwise, the plated layer 12 may be 
a three-layer plated layer 12B formed by further laminating 
an Au plated layer 15 on the two-layered plated layer 12A 
shown in FIG. 6, in other words, by laminating the Ni plated 
layer 13, the Pd plated layer 14 and the Au plated layer 15 in 
this order, on the lead frame material 1. Preferably, the thick 
ness of the Ni plated layer 13 is within a range of from 0.2 pm 
to 2 pm, and more preferably from 0.5 pm to 2 pm. Preferably, 
the thickness of the Pd plated layer 14 is within a range of 
from 0.005 um to 0.2 um. Preferably, the thickness of the Au 
plated layer 15 is within a range of from 0.003 pm to 0.015 
pm. 
[0069] The Ni plated layer 13 serves to prevent diffusion of 
copper contained in the lead frame material 1 into a bonding 
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face formed upon bonding the bonding wires 32 to the circuit 
member 20 in the process for manufacturing the semiconduc 
tor device 35. Accordingly, by providing such a Ni plated 
layer 13, the adhesiveness between the internal leads 4 and the 
bonding wires 32 at respective connecting portions between 
the internal leads 4 and the bonding wires 32 in the circuit 
member 20 can be enhanced. As a result, the lead part 6 can be 
?rmly joined to the bonding wires 32. Furthermore, the Ni 
plated layer 13 can serve to prevent diffusion of the copper 
contained in the lead frame material 1 into a region to be 
soldered upon soldering the semiconductor device 35 to the 
implementing substrate (or printed circuit board). Thus, by 
providing such a Ni plated layer 13, the adhesiveness between 
the external leads 5 and each soldering portion of the imple 
menting substrate (or printed circuit board) can be enhanced. 
As a result, a ?rmly joined relationship between the lead part 
6 and the implementing substrate (or printed circuit board) 
can be ensured. 

[0070] If the thickness of the Ni plated layer 13 is less than 
0.5 pm, the effect of preventing the copper contained in the 
lead frame material 1 from being diffused into the bonding 
face would be deteriorated to some extent. In addition, if the 
thickness of the Ni plated layer 13 is less than 0.2 pm, the 
effect of preventing the copper contained in the lead frame 
material 1 from being diffused into the bonding face would be 
reduced more conspicuously. Meanwhile, if the thickness of 
the Ni plated layer 13 is greater than 2 pm, the roughened 
needle-like surface pro?le would be collapsed. In addition, if 
the thickness of the Ni plated layer 13 is greater than 2 pm, a 
crack would be likely to occur in such a thicker Ni plated layer 
13, due to bending of each external lead 5 upon forming the 
external leads 5 in the process for manufacturing the semi 
conductor device 35. Moreover, with such increase of the 
thickness of the Ni plated layer 13, the time required for 
forming the plated layer should be signi?cantly longer, thus 
leading to deterioration of the production ef?ciency of the 
circuit member 20. For these reasons, it is preferred to set the 
thickness of the Ni plated layer 13 within the range of from 
0.2 pm to 2 um, and more preferably from 0.5 pm to 2 pm. 

[0071] With the provision of the Pd plated layer 14, the 
adhesiveness between the internal leads 4 and the bonding 
wires 32 at the respective connecting portions of the internal 
leads 4 of the circuit member 20 and the bonding wires 32 can 
be enhanced. As a result, the lead part 6 and the bonding wires 
32 can be securely and ?rmly joined together. In addition, the 
provision of the Pd plated layer 14 can improve the adhesive 
ness at the respective solder joint portions between the exter 
nal leads 5 and of the implementing substrate (or printed 
circuit board). As a result, a ?rmly joined relationship 
between the lead part 6 and the implementing substrate (or 
printed circuit board) can be ensured. If the thickness of the 
Pd plated layer 14 is less than 0.005 um, the adhesiveness at 
the respective solder joint portions between the external leads 
5 and the implementing substrate (or printed circuit board) 
would be degraded. Meanwhile, if the thickness of the Pd 
plated layer 14 is greater than 0.2 pm, the adhesion strength 
between the circuit member 20 and the sealing resin 33 would 
be deteriorated. Additionally, with further increase of the 
thickness of the Pd plated layer 14, the cost for the material 
would be raised because palladium is relatively expensive. 
For these reasons, it is preferred to set the thickness of the Pd 
plated layer 14 within the range of from 0.005 pm to 0.2 pm. 

[0072] As described above, the provision of the Au plated 
layer 15 may be optional. However, with the provision of the 
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Au plated layer 15, the adhesiveness between the internal 
leads 4 and the bonding Wires 32 at the respective connecting 
portions of the internal leads 4 of the circuit member 20 and 
the bonding Wires 32 can be substantially improved. Further 
more, the provision of the Au plated layer 15 can enhance the 
adhesiveness at the respective solder joint portions betWeen 
the external leads 5 and the implementing substrate (or 
printed circuit board). HoWever, if the thickness of the Au 
plated layer 15 exceeds 0.015 pm, the adhesion strength 
betWeen the circuit member 20 and the sealing resin 33 Would 
be loWered. Moreover, With further increase of the thickness 
of the Au plated layer 15, the cost for the material Would be 
disadvantageously raised because gold is very expensive. For 
these reasons, it is preferred to set the thickness of the Au 
plated layer 15 Within the range of from 0.003 pm to 0.015 
pm. 

[0073] In this embodiment, as shoWn in FIG. 1, the lead 
frame material 1 of the QFP type is employed. Accordingly, 
the circuit member 20 can be in contact With the sealing resin 
33, at the top surface, side surfaces and bottom surface, in the 
resin sealing region 9, of its surface. MeanWhile, in the case of 
the circuit member of the QFN type or of the circuit member 
of the SON type, the bottom surface of the lead part serves as 
a terminal for connecting With and joining to the implement 
ing substrate. Therefore, in this case, the joining portions 
betWeen the circuit member and the sealing resin are only the 
top surface and side surfaces of the circuit member. Thus, in 
the case of the circuit member of the QFN type or of the circuit 
member of the SON type, the joining area betWeen the circuit 
member and the sealing resin cannot be provided so Wide as 
the circuit member of the QFP type. That is to say, the joining 
area betWeen the circuit member of the QFN type or the 
circuit member of the SON type and the sealing resin is an 
approximately half of the joining area betWeen the circuit 
member of the QFP type and the sealing resin, thus being 
signi?cantly small. Therefore, the employment of the QFP 
type circuit member can ensure to provide a relatively large 
joining area betWeen the circuit member and the sealing resin. 
In addition, With the roughening of the portions of the surface 
of the circuit member 20 (or lead frame material 1) joined to 
the sealing resin 33, substantially improved anchor effect can 
be obtained, thereby further enhancing the adhesion strength 
betWeen the circuit member 20 and the sealing resin 33. 

(Manufacturing Method for the Circuit Member) 

[0074] Next, the manufacturing method for the circuit 
member related to this embodiment Will be described With 
reference to FIGS. 2 to 7. 

[0075] In the manufacturing method related to this embodi 
ment, as shoWn in FIG. 2, an etching process employing 
photolithography is provided to the elongated-plate-like or 
coil-like rolled copper plate or rolled copper-alloy plate. Oth 
erWise, publicly knoWn machining, such as punching With a 
press using a mold, is performed to the rolled copper plate or 
the rolled copper-alloy plate so as to form desired patterns 
therein. In such a manner, the lead frame material (or mate 
rials) 1, having the die pad 3, the lead part 6 and the outer 
frame 2 (see FIG. 1) formed therein, can be obtained. As a 
material for constructing the lead frame material 1, the rolled 
copper plate or rolled copper-alloy plate, Which is excellent in 
the electrical conductivity, press-moldability, durability and 
the like and has a thickness of from 0.05 mm to 0.3 mm, can 
be used. 
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[0076] Subsequently, as shoWn in FIG. 3(a), the lead frame 
material 1 is heldby a jig (tooling) 21, via packing 23, in order 
that the outside of the resin sealing region 9 is not contacted 
With a micro-etching liquid 24. As the packing 23, for 
example, an elastic sheet of rubber capable of masking the 
outside of the resin sealing region 9 of the lead frame material 
1 can be used. NoZZles 22 for injecting (discharging) the 
micro-etching liquid 24 are arranged, above the top surface 
and beloW the bottom surface of the lead frame material 1 in 
the jigs 21, respectively. In this Way, the micro-etching liquid 
24 can be injected in directions B and C, as shoWn in FIG. 
3(a), from the noZZles 22, respectively. As such, the rough 
ened faces 10A, 10B, 10C,11A,11B, 11C can be provided to 
the surface of the lead frame material 1 located in the resin 
sealing region 9. 
[0077] In an example shoWn in FIG. 3(a), the process for 
forming the roughened faces 10A, 10B, 10C, 11A, 11B, 11C 
includes: a step of holding the lead frame material 1 from both 
sides, by using the jig 21 con?gured to surround the resin 
sealing region 9 of the lead frame material 1 and then contact 
With a region outside the resin sealing region 9 along an outer 
contour of the resin sealing region 9 so as to mask the region 
outside the resin sealing region 9; and a step of discharging 
the micro-etching liquid into the jig 21, on both sides of the 
lead frame material 1, so as to ?ll the interior of the jig 21 
surrounding the resin sealing region 9 of the lead frame mate 
rial 1 With the micro-etching liquid. 
[0078] HoWever, the method of forming the roughening 
faces 10A, 10B, 10C, 11A, 11B, 11C is not limited to the 
method shoWn in FIG. 3(a). For example, as shoWn in FIG. 
3(b), the roughened faces 10A,10B,10C,11A,11B,11C may 
be formed by using protective ?lms 25 each having an open 
ing 25a corresponding to the outer contour of the resin sealing 
region 9 of the lead frame material 1. That is to say, the 
protective ?lms 25, each having the opening 2511 provided to 
expose only the resin sealing region 9 of the lead frame 1, are 
?rst stuck onto the top surface and bottom surface of the lead 
frame material 1 via an adhesive layer 26, respectively. In this 
Way, the region outside the resin sealing region 9 can be 
masked by such protective ?lms 25. Thereafter, the micro 
etching liquid 24 is injected (discharged, spouted) from the 
noZZles 22 respectively located above the top surface and 
beloW the bottom surface of the lead frame material 1. Also in 
such a manner, the roughened faces 10A, 10B, 10C, 11A, 
11B, 11C can be formed on the surface in the resin sealing 
region 9 of the lead frame material 1. 
[0079] That is to say, in an example shoWn in FIG. 3(b), the 
process for forming the roughened faces 1 0A, 10B, 1 0C, 1 1A, 
11B, 11C includes: a step of sticking the protective ?lms 25, 
each having the opening 25a formed to expose only the resin 
sealing region 9 of the lead frame 1, onto both sides of the lead 
frame material 1 via the adhesive layer 26, respectively; and 
a step of injecting the micro-etching liquid toWard the inside 
of each opening 25a from both sides of the lead frame mate 
rial 1. 

[0080] Furthermore, the roughened faces 10A, 10B, 10C, 
11A, 11B, 11C may also be formed in such a manner as shoWn 
in FIG. 3(c). That is to say, the protective ?lms 25, each 
having the opening 2511 provided to expose only the resin 
sealing region 9 of the lead frame 1, are ?rst stuck onto the top 
surface and bottom surface of the lead frame material 1 via the 
adhesive layer 26, respectively. Consequently, the region out 
side the resin sealing region 9 can be masked by the protective 
?lms 25. Thereafter, the lead frame material 1 is immersed in 
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the micro-etching liquid 24. In this manner, the roughened 
faces 10A, 10B, 10C, 11A, 11B, 11C can also be provided to 
the surface in the resin sealing region 9 of the lead frame 
material 1. 

[0081] That is to say, in an example shown in FIG. 3(c), the 
process for forming the roughened faces 1 0A, 10B, 1 0C, 1 1A, 
11B, 11C includes: a step of sticking the protective ?lms 25, 
each having the opening 25a formed to expose only the resin 
sealing region 9 of the lead frame 1, onto both sides of the lead 
frame material 1 via the adhesive layer 26, respectively; and 
a step of immersing the lead frame material 1, on Which the 
protective ?lms 25 are stuck, into the micro-etching liquid. 
[0082] The micro-etching liquidused for such a face rough 
ening process mainly contains hydrogen peroxide and sulfu 
ric acid and can be suitable for roughening the rolled copper 
plate or the rolled copper-alloy plate. For instance, by adjust 
ing the temperature of the micro-etching liquid at 35 to 45° C. 
and controlling the time for the micro-etching process Within 
a range of from 1 minute to 3 minutes, as Well as by appro 
priately controlling the concentration and injecting pressure 
of the micro-etching liquid, the roughened face having the 
average roughness Ra of 0.3 pm or greater can be obtained. In 
vieW of the production ef?ciency, it is preferred to employ a 
shorter micro-etching time. HoWever, if it is unduly short, the 
average roughness Ra of 0.3 pm or greater cannot be 
achieved. MeanWhile, if the micro-etching time exceeds a 
desired range, the production ef?ciency should be loWered, as 
Well as a ?nished state of the roughened faces 10A, 10B, 10C, 
11A, 11B, 11C Would be unstable. More speci?cally, the 
surface pro?le once formed to have ?nely pointed needle-like 
projections Would be etched further, as such having undesired 
dull projections. Therefore, it is preferred to set the average 
roughness Ra Within a range of from 0.3 pm to 0.6 pm, by 
controlling the concentration, fatigue (freshness), tempera 
ture, injection pressure and the like of the micro-etching 
liquid. 
[0083] With the provision of the micro-etching process 
described above, as shoWn in FIG. 4, the roughened faces 
10A, 10B, 10C, 11A, 11B, 11C can be formed on the top 
surface, side surfaces and bottom surface in the resin sealing 
region 9 of the lead frame material 1. On the other hand, With 
the masking using the packing 23 of the jig 21 as shoWn in 
FIG. 3(a), or With the masking using the protective ?lms 25 as 
shoWn in FIG. 3(b), the surface outside the resin sealing 
region 9 of the lead frame material 1 can be left as a ?at and 
smooth face, like the faces 11D, 11E. 
[0084] Subsequently, as shoWn in FIG. 5, the plated layer 
12 is formed on the Whole surface of the lead frame material 
1 on Which the roughened faces 10A, 10B, 10C, 11A, 11B, 
11C have been partially formed. In this case, as shoWn in FIG. 
6, the plated layer 12 formed on the surface may be the 
tWo-layer plated layer 12A formed by laminating the Ni 
plated layer 13 and the Pd plated layer 14 in this order, onto 
the lead frame material 1. Alternatively, as shoWn in FIG. 7, 
the plated layer 12 formed on the surface may be the three 
layer plated layer 12B formed by laminating the Au plated 
layer 15 onto the tWo-layer plated layer 12A shoWn in FIG. 6, 
in other Words, by laminating the Ni plated layer 13, the Pd 
plated layer 14 and the Au plated layer 15 in this order, onto 
the lead frame material 1. As the method for forming the 
plated layer 12, a publicly knoWn method, for example, an 
electrolytic plating method, non-electrolytic plating method 
or the like can be used. In this case, the groWth of each plated 
layer is controlled, such that the thickness of the Ni plated 
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layer 13 Will be Within the range of from 0.2 pm to 2 pm, more 
preferably Within the range of from 0.5 pm to 2 pm, such that 
the thickness of the Pd plated layer 14 Will be Within the range 
of from 0.005 pm to 0.2 um, and such that the thickness of the 
Au plated layer 15 Will be Within the range of from 0.003 pm 
to 0.015 pm. 
[0085] In the above stated manner, the circuit member 20 
that can substantially enhance the adhesion strength betWeen 
this circuit member 20 and the sealing resin 33 can be manu 
factured. 

(Semiconductor Device) 
[0086] Next, the manufacturing method for the semicon 
ductor device 35 and the construction of the semiconductor 
device 35 Will be described, With reference to FIGS. 8(a) to 
8(d). 
[0087] As shoWn in FIG. 8(a), the semiconductor chip 30 is 
mounted on the top surface of the die pad 3 of the circuit 
member 20 produced by the manufacturing method described 
above, via die bonding paste 31. The die bonding paste 31 has 
adhesive properties and serves to adhere and ?x the semicon 
ductor chip 30 onto the die pad 3. 
[0088] Thereafter, as shoWn in FIG. 8(b), each electrode of 
the semiconductor chip 30 and each lead line part (lead Wiring 
portion) of the lead part 6 of the circuit member correspond 
ing to the electrode are electrically connected each other by 
using each bonding Wire 32. Each bonding Wire 32 is formed 
from a material of a very loW electrical resistance because its 
diameter is as extremely thin as several ten microns. For 
instance, each bonding Wire 32 is formed from a ?ne gold 
Wire. In the circuit member 20 related to this embodiment, the 
plated layers 12 are provided over the surfaces of the internal 
leads 4, through Which surfaces of the internal leads 4 the 
bonding Wires 32 are respectively connected to the leadpart 6. 
Accordingly, the bonding Wires 32 can be ?rmly joined to the 
lead part 6. 
[0089] Subsequently, a space just outside the resin sealing 
region 9 of the circuit member 20 is interposed and sur 
rounded, from above and beloW, by a resin sealing mold (not 
shoWn). Then, the sealing resin 33 consisting of, for example, 
an epoxy resin, is poured into the resin sealing mold. There 
after, the poured sealing resin 33 is cured. Consequently, as 
shoWn in FIG. 8(c), the resin sealing region 9 of the circuit 
member 20, semiconductor chip 30 and bonding Wires 32 are 
packed or enveloped in the sealing resin 33. MeanWhile, the 
external leads 5 and outer frame 2 are not sealed by the sealing 
resin 33 and thus left exposed. As described above, the out 
side of the resin sealing region 9 of the circuit member 20 (or 
lead frame material 1) is formed as the ?at and smooth face. 
Therefore, the resin sealing mold can be closely adhered to 
the surface outside the resin sealing region 9 of the circuit 
member 20 (or lead frame material 1). This can prevent the 
sealing resin 33 from ?oWing out through any gap betWeen 
the surface of the resin sealing region 9 of the circuit member 
20 (or lead frame material 1) and the resin sealing mold, 
thereby preventing formation of the resin bar or leakage of the 
resin. 
[0090] Thereafter, the tie bars 7 remaining outside the resin 
sealing region 9 are removed. As a result, the die pad 3 can be 
separated from the outer frame 2. Similarly, the dam bars 8 
located betWeen the respective lead line parts of the lead part 
6 are removed. Thus, the plurality of lead line parts (or lead 
Wiring portions) of the lead part 6 are brought into a non 
electrically-connected state relative to one another. Further 
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more, each external lead 5 of the lead part 6 is cut off at its 
terminal portion farther from the sealing resin 33. Conse 
quently, the lead part 6 is separated from the outer frame 2. 
After these processes, the die pad 3 and the lead part 6 are 
virtually separated from each other, While they are still inte 
grally held by the non-electrically-conductive sealing resin 
33. In this Way, as shoWn in FIG. 8(d), the semiconductor 
device 35 including the parts (i.e., the portion including the 
die pad 3, internal leads 4, semiconductor chip 30 and boding 
Wires 32) sealed by the sealing resin 33 and the external leads 
5 each extending outWard from the sealing resin 33 can be 
obtained. Finally, the semiconductor device 35 of this 
embodiment is con?gured to include joining portions 34 pro 
vided at respective bottom surfaces of the terminal portions of 
the external leads 5.As such, the semiconductor device 35 can 
be electrically joined to the implementing substrate (or 
printed circuit board) (not shoWn), by soldering, via the 
respective joining portions 34. 
[0091] In this semiconductor device 35, a signi?cantly Wid 
ened joining area can be achieved betWeen the circuit member 
20 and the sealing resin 33. Each joining face betWeen the 
circuit member 20 and the sealing resin 33 is formed into the 
roughened face (having a concavo-convex surface) including 
?nely pointed needle-like projections. Additionally, the 
plated layer 12 is formed on each roughened face 10A, 10B, 
10C, 11A, 11B, 1C. With such means or measures, the adhe 
siveness betWeen the circuit member 20 and the sealing resin 
33 as Well as the adhesiveness betWeen the bonding Wires 32 
and the lead part 6 of the circuit member 20 can be signi? 
cantly improved. Consequently, the semiconductor device 35 
according to this embodiment can exhibit excellent durability 
against temperature change and/or vibration. From these fea 
tures, the semiconductor device 35 in this embodiment can be 
considered to ensure signi?cantly higher reliability. 

Second Embodiment 

[0092] Next a second embodiment according to the present 
invention Will be described With reference to FIGS. 9 to 15. 
FIGS. 9 to 15 are provided for illustrating the circuit member, 
the manufacturing method for the circuit member and the 
semiconductor device including the circuit member, respec 
tively related to the second embodiment and seen from a 
vieWpoint corresponding to the cross section taken along line 
A-A of FIG. 1. It is noted that in the second embodiment 
shoWn in FIGS. 9 to 15, like parts in the ?rst embodiment Will 
be designated by like reference numerals, and repeated 
description thereof Will be omitted beloW. 

(Construction of the Circuit Member) 

[0093] As shoWn in FIG. 9, the lead frame material (lead 
frame body, lead frame member) 1 related to the second 
embodiment has substantially the same construction as that of 
the ?rst embodiment shoWn in FIG. 1. Therefore, the descrip 
tion about the lead frame material 1 of the second embodi 
ment Will noW be omitted. 

[0094] As shoWn in FIG. 10, a plated layer 42 is formed on 
the top surface of the die pad 3 of the lead frame material 1 as 
Well as on the top surface of the bonding Wire connecting 
portion of the lead part 6 at Which the bonding Wire is con 
nected to the lead part 6. As shoWn in FIG. 12, the plated layer 
42 may be a one-layer plated layer 42A composed of an Ag 
plated layer 46. Alternatively, as shoWn in FIG. 13, the plated 
layer 42 may be a tWo-layer plated layer 42B formed by 
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laminating a Ni plated layer 43 and a Pd plated layer 44. 
Furthermore, as shoWn in FIG. 14, the plated layer 42 may be 
a three-layer plated layer 42C formed by laminating an Au 
plated layer 45 on the plated layer 42B shoWn in FIG. 13, in 
other Words, by laminating the Ni plated layer 43, the Pd 
plated layer 44 and the Au plated layer 45 in this order. 
Preferably, the thickness of the Ag plated layer 46 is Within a 
range of from 1.5 pm to 12 um. Preferably, the thickness of the 
Ni plated layer 43 is Within a range of from 0.2 um to 2 pm, 
and more preferably 0. 5 pm to 2 pm. Preferably, the thickness 
of the Pd plated layer 44 is Within a range of from 0.005 um to 
0.2 um. Preferably, the thickness of the Au plated layer 45 is 
Within a range of from 0.003 um to 0.015 um. 

[0095] With the provision of the Au plated layer 45, the 
adhesiveness betWeen the internal leads 4 and the bonding 
Wires 32 in the respective bonding Wire connecting portion of 
the internal leads 4 of the circuit member 40 can be enhanced. 
If the thickness of the Ag plated layer 46 is signi?cantly 
thinner than the range described above, the adhesiveness 
betWeen the internal leads 4 and the bonding Wires 32 Would 
be degraded. Meanwhile, if the thickness of the Ag plated 
layer 46 is unduly greater, the material cost Would be disad 
vantageously increased because silver is quite expensive. 
Besides, such an unduly increased thickness of the Ag plated 
layer 46 Would make the time required for the plating unnec 
essarily longer, thus deteriorating the production e?iciency. 
Therefore, it is preferred to set the thickness of the Ag plated 
layer 46 Within the range of from 1.5 um to 12 um. Further 
more, from our experiments, it Was found that the thickness of 
the Ag plated layer 46 set Within a range of from 2 pm to 6 pm 
is more preferable, in regard to the adhesiveness betWeen the 
bonding Wires 32 and the internal leads 4, stability of quality 
of the circuit member 40 and cost for the material. 

[0096] The Ni plated layer 43 serves to prevent the copper 
contained in the lead frame material 1 from being diffused 
into a bonding face formed upon bonding the bonding Wires 
32 to the circuit member 40 in the process for manufacturing 
the semiconductor device 55. Accordingly, With the provision 
of the Ni plated layer 43, the adhesiveness betWeen the inter 
nal leads 4 and the bonding Wires 32 in the connection portion 
betWeen the internal leads 4 of the circuit member 40 and the 
bonding Wires 32 can be enhanced. As a result, ?rm joining 
betWeen the lead part 6 and the bonding Wires 32 can be 
ensured. If the thickness of the Ni plated layer 43 is less than 
0.5 pm, the effect of preventing the copper contained in the 
lead frame material 1 from being diffused into the bonding 
face Would be slightly loWered. If the thickness of the Ni 
plated layer 43 is less than 0.2 pm, the effect of preventing the 
copper contained in the lead frame material 1 from being 
diffused into the bonding face Would be further reduced. 
HoWever, if the thickness of the Ni plated layer 43 is increased 
greater than the above range, the time required for the plating 
Would be unduly longer, thus degrading the production e?i 
ciency of the circuit member 40. From these reasons, it is 
preferred to set the thickness of the Ni plated layer 13 Within 
the range of from 0.2 um to 2 pm, more preferably from 0.5 
pm to 2 um. 

[0097] With the provision of the Pd plated layer 44, the 
adhesiveness betWeen the internal leads 4 and the bonding 
Wires 32 in the connecting portion betWeen the internal leads 
4 of the circuit member 40 and the lead line parts 32 can be 
enhanced. Consequently, the lead part 6 and the bonding 
Wires 32 can be ?rmly joined together. HoWever, if the thick 
ness of the Pd plated layer is less than 0.005 um, the adhe 
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siveness between the internal leads 4 and the bonding wires 
32 would be lowered. Contrary, if the thickness of the Pd 
plated layer 44 is greater than 0.2 pm, the adhesion strength 
between the circuit member 40 and the sealing resin 33 would 
be degraded. Moreover, if the thickness of the Pd plated layer 
44 is further increased, the material cost should be increased 
because palladium is a very expensive material. From these 
reasons, it is preferred to set the thickness of the Pd plated 
layer 44 within the range of from 0.005 um to 0.2 pm. 

[0098] As described above, the Au plated layer 45 may be 
optionally provided. However, with the provision of the Au 
plated layer 45, the adhesiveness between the internal leads 4 
and the bonding wires 32 at the connecting portion of the 
internal leads 4 of the circuit member 40 and the bonding 
wires 32 can be enhanced. However, if the thickness of the Au 
plated layer 45 is greater than 0.015 um, the adhesion strength 
between the circuit member 40 and the sealing resin 33 would 
be lowered. Moreover, if the thickness of the Au plated layer 
45 is further increased, the cost for the material would be 
unduly raised because gold is very expensive. For these rea 
sons, it is preferred to set the thickness of the Au plated layer 
45 within the range of from 0.003 um to 0.015 um. 

[0099] In addition, as shown in FIG. 11, the roughened 
faces are formed on the side surfaces 10B and bottom surface 
10C of the die pad of the circuit member 40. Besides, the 
roughened faces are also formed on the portion 11A of the top 
surface of the lead part 6 of the circuit member 40 in the resin 
sealing region 9, on which portion 11A the plated layer 42 is 
not formed, as well as on the side surfaces 11B and bottom 
surface 11C of the lead part 6 in the resin sealing region 9. 
Meanwhile, the roughened face is not formed on the surface 
outside the resign sealing region 9 of the circuit member 40 
and on the plated layer 42 in the resin sealing region 9, as such 
these portions are left as ?at and smooth faces. The roughened 
faces 10B, 10C of the die pad 3 in the resin sealing region 9 
and the roughened faces 11A, 11B, 11C of the lead part 6 in 
the resin sealing region 9 are formed to have the average 
roughness Ra of 0.3 pm or greater, respectively. The surface 
pro?le of each roughened face 10B, 10C, 11A, 11B, 11C is a 
concavo-convex face having ?nely pointed needle-like pro 
jections. With such roughened faces 10B, 10C, 11A, 11B, 
11C, the joining area between the circuit member 40 and the 
sealing resin 33 can be securely widened, as such improving 
the adhesion strength between the circuit member 40 and the 
sealing resin 33. However, if the average roughness Ra is less 
than 0.3 pm, the adhesion strength between the circuit mem 
ber 40 and the sealing resin 33 would be insu?icient, leading 
to degradation of the reliability of the semiconductor device 
55. Accordingly, it is preferred to set the average roughness 
Ra of each roughened face 10B, 10C, 11A, 11B, 11C at 0.3 
pm or greater. In addition, as with the ?rst embodiment, it is 
preferred to set the average roughness Ra of each roughened 
face 10B,10C, 11A, 11B, 11C at 0.6 pm or less. 

[0100] In the circuit member 40 of this embodiment, the 
joining area between the circuit member 40 and the sealing 
resin 33 is less than that of the ?rst embodiment. However, 
since the bonding wire connecting portion of the internal 
leads 4 is a ?at and smooth face, the adhesiveness between the 
bonding wires 32 and the internal leads 4 in the bonding wire 
connecting portion can be securely enhanced. In addition, 
because the QFP type lead frame material is used as the lead 
frame material 1 as with the ?rst embodiment, the joining area 
between the circuit member 40 and the sealing resin 33 can be 
signi?cantly increased. Furthermore, with roughening of the 
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faces for joining between the circuit member 40 and the 
sealing resin 33, su?icient anchor effect can be obtained, thus 
improving the adhesion strength between the circuit member 
40 and the sealing resin 33. 

(Manufacturing Method for the Circuit Member) 
[0101] Next, the manufacturing method for the circuit 
member 40 related to this embodiment will be described with 
reference to FIGS. 9 to 14. 
[0102] First, in the manufacturing method related to this 
embodiment, the lead frame material 1 is prepared, as shown 
in FIG. 9, in the same manner as described in the above ?rst 
embodiment. 
[0103] Subsequently, as shown in FIG. 10, the plated layer 
42 is formed on the top surface of the die pad 3 of the prepared 
lead frame material 1 as well as on the top surface of the 
bonding wire connecting portion of the lead part 6. As the 
plated layer 42, the one-layer plated layer 42A composed of 
the Ag plated layer 46 may be formed as shown in FIG. 12. 
Alternatively, as the plated layer 42, the two -layer plated layer 
42B formed by laminating the Ni plated layer 43 and the Pd 
plated layer 44 in this order may be provided as shown in FIG. 
13. Otherwise, as the plated layer 42, the three-layer plated 
layer 42C formed by laminating the Au plated layer 45 onto 
the two-layer plated layer 42B shown in FIG. 13, in other 
wards, by laminating the Ni plated layer 43, the Pd plated 
layer 44 and the Au plated layer 45 in this order, may be 
provided as shown in FIG. 14. As the method for forming the 
plated layer 42, a publicly known method, for example, an 
electrolytic plating method, non-electrolytic plating method 
or the like can be used. In this case, the growth of each plated 
layer is controlled, such that the thickness of the Ag plated 
layer 46 will be within the range of from 1.5 pm to 12 pm, 
more preferably within the range of from 2 um to 6 pm, such 
that the thickness of the Ni plated layer 43 will be within the 
range of from 0.2 pm to 2 pm, more preferably within the 
range of from 0.5 pm to 2 pm, such that the thickness of the Pd 
plated layer 44 will be within the range of from 0.005 pm to 
0.2 um, and such that the thickness of the Au plated layer 45 
will be within the range of from 0.003 pm to 0.015 pm. 
[0104] Thereafter, as shown in FIG. 11, the roughened 
faces are formed on the side surfaces 10B and bottom surface 
10C of the die pad 3 of the circuit member 40. In addition, the 
roughened faces are also formed on the portion of the top 
surface in the resin sealing region 9 of the lead part 6, on 
which no plated layer 42 is formed, as well as on the side 
surfaces 11B and bottom surface 11C in the resin sealing 
region 9 of the lead part 6. This partial formation of the 
roughened faces can be achieved by the method of using the 
jig (tooling) 21 (see FIG. 3(a)) or by the method of using the 
protective ?lms (see FIG. 3(1)) or FIG. 3(c)), as described in 
the ?rst embodiment. A value of the average roughness Ra of 
each roughened face 10B, 10C, 11A, 11B, 11C and condi 
tions for the micro-etching can be set similarly to the ?rst 
embodiment. It is noted that the surface of each plated layer 
42 is not roughened and still left as the ?at and smooth face 
even after the micro-etching process is provided thereto. 
[0105] In this way, the circuit member 40 that can enhance 
the adhesion strength between this circuit member 40 and the 
sealing resin 33 can be manufactured. 

(Semiconductor Device) 
[0106] Next, the manufacturing method for the semicon 
ductor device 55 and the construction of the semiconductor 
device will be described with reference to FIGS. 15(a) to 

15(e). 










