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(57) ABSTRACT 

A semiconductor device includes a semiconductor chip, a 
dielectric tape layer and a printed circuit board. The semi 
conductor chip has a pad mounting surface With a plurality 
of bonding pads provided thereon. The dielectric tape layer 
has opposite ?rst and second adhesive surfaces. The ?rst 
adhesive surface is adhered onto the pad mounting surface 
of the semiconductor chip. The dielectric tape layer is 
formed With a plurality of holes at positions registered With 
the bonding pads to expose the bonding pads. Each of the 
holes is con?ned by a Wall that cooperates With a registered 
one of the bonding pads to form a contact receiving space. 
Aplurality of conductive contacts are placed in the contact 
receiving spaces, respectively. The printed circuit board has 
a circuit layout surface adhered onto the second adhesive 
surface of the dielectric tape layer. The circuit layout surface 
is formed With circuit traces that are bonded to the conduc 
tive contacts to establish electrical connection With the 
bonding pads. Amethod for manufacturing the semiconduc 
tor device is also disclosed. 
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FIG. 1 PRIOR ART 

FIG. 2 PRIOR ART 
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SEMICONDUCTOR DEVICE AND METHOD FOR 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a semiconductor device 
and method for manufacturing the same, more particularly 
to a semiconductor device that can be produced at a rela 
tively loW manufacturing cost and With a relatively high 
production yield. 

[0003] 2. Description of the Related Art 

[0004] Referring to FIGS. 1 and 2, a conventional semi 
conductor device 1 is shoWn to comprise a semiconductor 
chip 10, a dielectric tape layer 2 and a printed circuit board 
3. 

[0005] The semiconductor chip 10 has a pad mounting 
surface 12 With a plurality of bonding pads 11 provided 
thereon. The dielectric tape layer 2 has an adhesive surface 
21 adhered onto the pad mounting surface 12 of the semi 
conductor chip 10, and a plurality of holes 20 that are 
registered With the bonding pads 11 to eXpose the latter. The 
dielectric tape layer 2 further has a Wire mounting surface 22 
opposite to the adhesive surface 21. A plurality of Wires 23 
that traverse the holes 20 are disposed on the Wire mounting 
surface 22. A Wire-bonding machine (not shoWn) processes 
the portions of the Wires 23 that traverse the holes 20 (in the 
direction of the arroWs shoWn in FIG. 1) so as to bond the 
Wires 23 to the bonding pads 11 in the holes 20. Solder balls 
24 are subsequently formed on the Wires 23. The printed 
circuit board 3 has a circuit layout surface 30 formed With 
circuit traces 31 that bond With the solder balls 24 to 
establish electrical connection betWeen the circuit traces 31 
and the bonding pads 11 via the solder balls 24 and the Wires 
23. 

[0006] Some of the draWbacks of the conventional semi 
conductor device 1 are as folloWs: 

[0007] 1. An expensive Wire-bonding machine is needed 
to establish connection betWeen the Wires 23 and the bond 
ing pads 11, thereby increasing the production costs. Also, 
defective products are produced during the Wire-bonding 
operation due to inadequacies of the latter. Particularly, 
defective products are formed When Wires break during the 
Wire-bonding operation, thereby reducing the production 
yield. 

[0008] 2. The Wires 23 are susceptible to oxidation and 
corrosion because they are eXposed to air, thereby affecting 
reliability of the semiconductor device 1. 

[0009] 3. Solder balls 24 are needed to establish connec 
tion betWeen the circuit traces 31 on the printed circuit board 
3 and the semiconductor chip 10. The solder balls 24 are 
liable to drop off or form unstable electrical contacts, 
thereby affecting adversely the production yield. 

[0010] 4. Because solder balls 24 are used to connect the 
printed circuit board 3 and the semiconductor chip 10, the 
contact area betWeen the printed circuit board 3 and the 
semiconductor chip 10 is relatively small and can lead to 
eventual undesired separation betWeen the printed circuit 
board 3 and the semiconductor chip 10. 
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SUMMARY OF THE INVENTION 

[0011] Therefore, the main object of the present invention 
is to provide a semiconductor device and a method for 
manufacturing a semiconductor device capable of overcom 
ing the aforesaid draWbacks that are associated With the 
prior art. 

[0012] According to one aspect of the present invention, a 
semiconductor device comprises: 

[0013] a semiconductor chip having a pad mounting 
surface With a plurality of bonding pads provided 
thereon; 

[0014] a dielectric tape layer having opposite ?rst and 
second adhesive surfaces, the ?rst adhesive surface 
being adhered onto the pad mounting surface of the 
semiconductor chip, the dielectric tape layer being 
formed With a plurality of holes at positions regis 
tered With the bonding pads to eXpose the bonding 
pads, each of the holes being con?ned by a Wall that 
cooperates With a registered one of the bonding pads 
to form a contact receiving space; 

[0015] a plurality of conductive contacts placed in the 
contact receiving spaces, respectively; and 

[0016] a printed circuit board having a circuit layout 
surface adhered onto the second adhesive surface of 
the dielectric tape layer, the circuit layout surface 
being formed With circuit traces that are bonded to 
the conductive contacts to establish electrical con 
nection With the bonding pads. 

[0017] According to another aspect of the present inven 
tion, a method for manufacturing a semiconductor device 
comprises: 

[0018] adhering a ?rst adhesive surface of a dielectric 
tape layer onto a pad mounting surface of a semi 
conductor chip, the dielectric tape layer being 
formed With a plurality of holes at positions regis 
tered With bonding pads provided on the pad mount 
ing surface to eXpose the bonding pads, each of the 
holes being con?ned by a Wall that cooperates With 
a registered one of the bonding pads to form a 
contact receiving space; 

[0019] placing a plurality of conductive contacts in 
the contact receiving spaces, respectively; and 

[0020] adhering a circuit layout surface of a printed 
circuit board onto a second adhesive surface of the 
dielectric tape layer opposite to the ?rst adhesive 
surface, and bonding circuit traces formed on the 
circuit layout surface to the conductive contacts to 
establish electrical connection With the bonding 
pads. 

[0021] Preferably, the second adhesive surface is provided 
With a heat-curable adhesive having a curing point that is 
loWer than melting point of the conductive contacts. Thus, 
adhering of the printed circuit board onto the dielectric tape 
layer and bonding of the circuit traces to the conductive 
contacts can be performed simultaneously via a heat curing 
operation such that the circuit layout surface is already 
adhered onto the second adhesive layer prior to melting of 
the conductive contacts. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Other features and advantages of the present inven 
tion Will become apparent in the following detailed descrip 
tion of the preferred embodiments With reference to the 
accompanying draWings, of Which: 

[0023] FIG. 1 is a partly exploded fragmentary schematic 
vieW illustrating a conventional semiconductor device; 

[0024] FIG. 2 is a fragmentary schematic vieW of the 
conventional semiconductor device of FIG. 1; 

[0025] FIGS. 3 to 5 are fragmentary schematic vieWs 
illustrating the steps of the method for manufacturing the 
?rst preferred embodiment of a semiconductor device 
according to the present invention; 

[0026] FIG. 6 is a fragmentary schematic vieW illustrating 
an intermediate product of the second preferred embodiment 
of a method for manufacturing a semiconductor device 
according to the present invention; and 

[0027] FIGS. 7 and 8 are fragmentary schematic vieWs 
illustrating some of the steps of the method for manufac 
turing the third preferred embodiment of a semiconductor 
device according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] Referring to FIGS. 3 to 5, the ?rst preferred 
embodiment of a semiconductor device 4 according to the 
present invention is shoWn to comprise a semiconductor 
chip 40, a dielectric tape layer 5 and a printed circuit board 
6. 

[0029] The semiconductor chip 40 has a pad mounting 
surface 42 With a plurality of bonding pads 41 provided 
thereon. The dielectric tape layer 5 has opposite ?rst and 
second adhesive surfaces 50, 51. Aheat-curable adhesive 55 
is provided on the ?rst adhesive surface 50 such that the ?rst 
adhesive surface 50 can be adhered onto the pad mounting 
surface 42 of the semiconductor chip 40 during a heat curing 
operation. A conventional laser cutting technique is 
employed to form a plurality of holes 52 in the dielectric 
tape layer 5 at positions registered With the bonding pads 41 
to eXpose the latter. 

[0030] Each of the holes 52 is con?ned by a Wall 53 that 
cooperates With a registered one of the bonding pads 41 to 
form a contact receiving space. A plurality of conductive 
contacts 54 are placed in the contact receiving spaces, 
respectively. In this embodiment, a tin ball is planted in each 
contact receiving space and serves as a conductive contact 
54. 

[0031] The printed circuit board 6 has a circuit layout 
surface 60 formed With circuit traces 61 that are to be 
connected to the conductive contacts 54. A heat curing 
operation is conducted to bond the conductive contacts 54 to 
the circuit traces 61, and to adhere the circuit layout surface 
60 onto the second adhesive surface 51 of the dielectric tape 
layer 50. Preferably, the second adhesive surface 51 is 
provided With a heat-curable adhesive 55 having a curing 
point that is loWer than the melting point of the conductive 
contacts 54. Thus, the circuit layout surface 60 is already 
adhered onto the second adhesive surface 51 prior to melting 
of the conductive contacts 54, thereby sealing the contact 
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receiving spaces so that the melt of each conductive contact 
54 is prevented from ?oWing out of the respective contact 
receiving space to avoid formation of undesired connections 
With adjacent conductive contacts 54. 

[0032] Referring to FIG. 6, in the second preferred 
embodiment of a semiconductor device according to the 
present invention, instead of using tin balls as conductive 
contacts, each contact 54‘ is formed from conductive paste, 
such as conductive silver paste. 

[0033] Referring to FIGS. 7 and 8, in the third preferred 
embodiment of a semiconductor device according to the 
present invention, each contact 54“ is formed by placing a 
conductive metal material 56, such as a gold or aluminum 
ball, in each contact receiving space. A chemical electro 
plating process is subsequently performed to complete each 
contact 54“ prior to bonding With the circuit traces on the 
printed circuit board (not shoWn). 

[0034] While the preferred embodiments as hereinbefore 
described involve only one semiconductor chip 40 on the 
printed circuit board 6, it should be noted that, in practice, 
tWo or more semiconductor chips 40 may be mounted on the 
printed circuit board 6 according to the actual requirements. 

[0035] Some of the advantageous attributes of the semi 
conductor device 4 according to this invention are as fol 
loWs: 

[0036] 1. Since no Wire-bonding machine is required, the 
production costs can be dramatically reduced. Moreover, the 
adverse effects of Wire bonding on the production yield of 
the semiconductor device 4 are also eliminated. 

[0037] 2. Because the conductive contacts 54, 54‘, 54“ are 
sealingly con?ned by the printed circuit board 6 and the 
dielectric tape layer 5, the conductive contacts 54, 54‘, 54“ 
can be protected from oxidation and corrosion. 

[0038] 3. Because no solder balls are present betWeen the 
circuit layout surface 60 of the printed circuit board 6 and 
the second adhesive surface 51 of the dielectric tape layer 5, 
the printed circuit board 6 can be mounted directly on the 
dielectric tape layer 5 With a relatively large contact area 
therebetWeen to prevent undesired separation of the printed 
circuit board 6 from the dielectric tape layer 5. 

[0039] 4. Due to the design of the conductive contacts 54, 
54‘, 54“ in the semiconductor device 4 of this invention, the 
production yield can be substantially higher as compared to 
the conventional semiconductor device that uses solder 
balls. 

[0040] While the present invention has been described in 
connection With What is considered the most practical and 
preferred embodiments, it is understood that this invention 
is not limited to the disclosed embodiments but is intended 
to cover various arrangements included Within the spirit and 
scope of the broadest interpretation so as to encompass all 
such modi?cations and equivalent arrangements. 

I claim: 
1. A semiconductor device comprising: 

a semiconductor chip having a pad mounting surface With 
a plurality of bonding pads provided thereon; 

a dielectric tape layer having opposite ?rst and second 
adhesive surfaces, said ?rst adhesive surface being 
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adhered onto said pad mounting surface of said semi 
conductor chip, said dielectric tape layer being formed 
With a plurality of holes at positions registered With 
said bonding pads to eXpose said bonding pads, each of 
said holes being con?ned by a Wall that cooperates With 
a registered one of said bonding pads to form a contact 
receiving space; 

a plurality of conductive contacts placed in said contact 
receiving spaces, respectively; and 

a printed circuit board having a circuit layout surface 
adhered onto said second adhesive surface of said 
dielectric tape layer, said circuit layout surface being 
formed With circuit traces that are bonded to said 
conductive contacts to establish electrical connection 
With said bonding pads. 

2. The semiconductor device as claimed in claim 1, 
Wherein said second adhesive surface is provided With a 
heat-curable adhesive having a curing point that is loWer 
than melting point of said conductive contacts. 

3. The semiconductor device as claimed in claim 1, 
Wherein each of said conductive contacts is a tin ball. 

4. The semiconductor device as claimed in claim 1, 
Wherein each of said conductive contacts is formed from 
conductive paste. 

5. The semiconductor device as claimed in claim 1, 
Wherein each of said conductive contacts is formed from a 
conductive material that undergoes chemical electroplating 
prior to bonding With said circuit traces. 

6. A method for manufacturing a semiconductor device, 
comprising: 

adhering a ?rst adhesive surface of a dielectric tape layer 
onto a pad mounting surface of a semiconductor chip, 
the dielectric tape layer being formed With a plurality of 
holes at positions registered With bonding pads pro 
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vided on the pad mounting surface to expose the 
bonding pads, each of the holes being con?ned by a 
Wall that cooperates With a registered one of the bond 
ing pads to form a contact receiving space; 

placing a plurality of conductive contacts in the contact 
receiving spaces, respectively; and 

adhering a circuit layout surface of a printed circuit board 
onto a second adhesive surface of the dielectric tape 
layer opposite to the ?rst adhesive surface, and bonding 
circuit traces formed on the circuit layout surface to the 
conductive contacts to establish electrical connection 
With the bonding pads. 

7. The method as claimed in claim 6, Wherein the second 
adhesive surface is provided With a heat-curable adhesive 
having a curing point that is loWer than melting point of the 
conductive contacts, and adhering of the printed circuit 
board onto the dielectric tape layer and bonding of the circuit 
traces to the conductive contacts are performed simulta 
neously through a heat curing operation such that the circuit 
layout surface is already adhered onto the second adhesive 
surface prior to melting of the conductive contacts. 

8. The method as claimed in claim 6, Wherein adhering of 
the dielectric tape layer onto the semiconductor chip is 
accomplished by heat curing of a heat-curable adhesive 
provided on the ?rst adhesive surface. 

9. The method as claimed in claim 6, Wherein each of the 
conductive contacts is a tin ball. 

10. The method as claimed in claim 6, Wherein each of the 
conductive contacts is formed from conductive paste. 

11. The method as claimed in claim 6, Wherein each of the 
conductive contacts is formed from a conductive material 
that undergoes chemical electroplating prior to bonding With 
the circuit traces. 


