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(57) ABSTRACT 

A Semiconductor package of Superior high frequency char 
acteristics enabling easy mounting of a large-sized capacitor 
and thereby enabling fluctuation of the power Supply Voltage 
to be Suppressed and enabling a reduction of the inductance 
of the wiring portion connecting the capacitor and a con 
nection terminal, that is, a Semiconductor package mounting 
a capacitor for Suppressing fluctuation of a power Supply 
Voltage, wherein the capacitor is comprised of, in an attach 
ment hole passing through the board in the thickness direc 
tion, a conductor wire to be connected to a connection 
terminal of a Semiconductor chip at one end, a high dielec 
tric constant material covering the conductor wire at a 
predetermined thickness, and a conductor layer arranged 
between the outer circumference of the high dielectric 
constant material and the inner wall of the attachment hole, 
provided as a coaxial Structure having the conductor wire at 
its center, and a method of production of the Same. 
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SEMCONDUCTOR PACKAGE AND METHOD OF 
PRODUCTION THEREOF 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a semiconductor 
package and a method of production of the same, more 
particularly relates to a Semiconductor package Superior in 
high frequency characteristics and a method of production of 
the same. 

0003 2. Description of the Related Art 
0004. In semiconductor packages handling high fre 
quency signals of microprocessors etc., the frequency char 
acteristics in the Signal transmission path become a problem. 
Therefore, the practice has been to prevent reflection of 
Signals at the input and output terminals by matching the 
characteristic impedance or shortening the Signal line as 
much as possible. For example, as methods of matching the 
characteristic impedance, there are the method of making the 
Signal transmission path coplanar in shape to virtually form 
a coaxial line, the method of providing a receSS in the circuit 
board and inserting a coaxial cable in the receSS to obtain a 
coaxial structure (Japanese Unexamined Patent Publication 
(Kokai) No. 5-167258), etc. Further, as the method of 
Shortening the Signal line, the practice has been to arrange a 
chip capacitor and other circuit parts as close as possible to 
the connection terminals of the Semiconductor chip. 
0005 Summarizing the problem to be solved by the 
invention, if however the frequency of the Signal handled by 
the Semiconductor package becomes a high one of 1 GHZ, 
fluctuations in the power Supply will have an effect on the 
frequency characteristics, So the practice has been to connect 
a large-sized capacitor to the power Supply line So as to 
SuppreSS any drop in power Supply Voltage when a signal is 
transmitted. In the case of a Semiconductor device of the 
related art comprised of a Semiconductor chip mounted on a 
circuit board, a capacitor has been mounted at the circuit by 
arranging a chip capacitor at the Surface of the circuit board 
opposite to the Surface mounting the Semiconductor chip or 
arranging a chip capacitor in the vicinity of the Semicon 
ductor chip. This is So as to arrange the chip capacitor as 
close as possible to the connection terminal of the Semicon 
ductor chip and thereby reduce the inductance of the trans 
mission path as much as possible. 
0006 The operating frequencies of semiconductor 
devices are becoming higher, however. If it becomes nec 
essary to Satisfy the condition of reducing the inductance 
value at the time of operation to not more than Several pH, 
the problem arises that even with the method of arranging 
the chip capacitor at a position as close to the Semiconductor 
chip as possible at the Surface opposite to the position where 
the Semiconductor chip is mounted, the inductance at the 
part connected with the electrode may end up exceeding the 
desired value depending on the thickness of the board or the 
Size of the chip capacitor and the required performance of 
the semiconductor device will no longer be able to be 
obtained. 

SUMMARY OF THE INVENTION 

0007 An object of the present invention is to provide a 
Semiconductor package of Superior high frequency charac 
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teristics enabling easy mounting of a large-sized capacitor 
and thereby enabling fluctuation of the power Supply Voltage 
to be Suppressed and enabling a reduction of the inductance 
of the wiring portion connecting the capacitor and connec 
tion terminal and a method of production of the Same. 
0008 To attain the above object, according to a first 
object of the present invention, there is provided a Semi 
conductor package mounting a capacitor for Suppressing 
fluctuation of a power Supply Voltage, wherein the capacitor 
is comprised of, in an attachment hole passing through a 
board in a thickness direction, a conductor wire to be 
connected to a connection terminal of a Semiconductor chip 
at one end, a high dielectric constant material covering the 
conductor wire at a predetermined thickness, and a conduc 
tor layer arranged between an outer circumference of the 
high dielectric constant material and an inner wall of the 
attachment hole, provided as a coaxial Structure having the 
conductor wire as its center. 

0009 Preferably, at least one of the signal wires provided 
at the board is comprised of, in an attachment hole passing 
through the board in a thickneSS direction, a signal wire at 
the core, a low dielectric constant material, and a conductor 
layer, formed as a coaxial cable part matching the imped 

CC. 

0010. According to a second aspect of the present inven 
tion, there is provided a method of production of a Semi 
conductor package mounting a capacitor for Suppressing 
fluctuation of a power Supply Voltage, comprising providing 
an attachment hole passing through a board in a thickness 
direction and press-fitting into the attachment hole a capaci 
tor cable comprised of a conductor wire at the core, a high 
dielectric constant material coaxially covering the conductor 
wire at a predetermined thickness, and a conductor Sheath 
covering the outer circumference of the high dielectric 
constant material So as to attach the capacitor to the board. 
0011. According to a third aspect of the present inven 
tion, there is provided a method of production of a Semi 
conductor package mounting a capacitor for Suppressing 
fluctuation of a power Supply Voltage, comprising providing 
an attachment hole passing through a board in a thickness 
direction, forming a conductor layer at an inner wall of the 
attachment hole, and press-fitting into the attachment hole 
formed with the conductor layer a capacitor cable comprised 
of a conductor wire at the core and a high dielectric constant 
material coaxially covering the conductor wire at a prede 
termined thickness So as to attach the capacitor to the board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. These and other objects and features of the present 
invention will become clearer from the following descrip 
tion of the preferred embodiments given with reference to 
the attached drawings, wherein: 
0013 FIG. 1 is a sectional view of the state of a semi 
conductor package according to the present invention 
mounting a Semiconductor chip; 
0014 FIGS. 2A to 2D are sectional views of the process 
of production of a Semiconductor package according to the 
present invention; and 
0.015 FIGS. 3A and 3B are perspective views of capaci 
tor cables used for the production of the Semiconductor 
package. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0016 Preferred embodiments of the present invention 
will be described in detail below while referring to the 
attached figures. 
0017 FIG. 1 is a sectional view of the configuration of 
a Semiconductor package according to an embodiment of the 
present invention. The figure shows the State of a Semicon 
ductor package 20 on which a Semiconductor chip 10 is 
mounted. The characterizing feature of the Semiconductor 
package of the present embodiment is the attachment of a 
capacitor 30 passing through a board 22 of the Semiconduc 
tor package 20 matched with the position of arrangement of 
a connection terminal 10a of the semiconductor chip 10. 
0.018. The capacitor 30 is comprised of a conductor wire 
32, a high dielectric constant material 34 covering this at a 
predetermined thickness, and a conductor sheath 36 Serving 
as a conductor layer covering the outer circumference of the 
high dielectric constant material 34. The conductor wire 32 
and the conductor sheath 36 are arranged concentrically. The 
capacitor 30 formed by the conductor wire 32, high dielec 
tric constant material 34, and conductor sheath 36 therefore 
has a coaxial Structure. The high dielectric constant material 
34 is for obtaining a required electrostatic capacitance 
between the conductor wire 32 and the conductor sheath 36. 
The conductor wire 32 and conductor sheath 36 act as 
electrodes of the capacitor 30. The high dielectric constant 
material 34 is formed by Strontium titanate, barium titanate, 
or another high dielectric constant material or an organic 
material in which a high dielectric constant material is 
mixed as a filler in order to obtain the required electroStatic 
capacitance. 
0019. In the semiconductor package of the present 
embodiment, the capacitor 30 is used for the purpose of 
Suppressing fluctuation of the power Supply Voltage, So the 
conductor wire 32 is connected to the power Supply line and 
the conductor sheath 36 covering the outer circumference of 
the high dielectric constant material 34 is connected to a 
ground line to become the ground potential. Due to this, the 
capacitor 30 is provided between the power Supply line and 
ground line of the electronic circuit. 
0020. As shown in FIG. 1, the capacitor 30 fits in an 
attachment hole passing through the board 22 in the thick 
neSS direction as a coaxial Structure. The conductor wire 32 
is directly connected to the connection terminal 10a of the 
semiconductor chip 10. The conductor wire 32 is arranged 
So as to pass through the capacitor 30 vertically. It is both a 
Structural part of the capacitor 30 and wiring connecting the 
connection terminal 10a and the power Supply. Due to this, 
the connection terminal 10a and the capacitor are connected 
at the Shortest distance without any detour in the wiring. The 
length of the wiring connecting the capacitor 30 and the 
connection terminal 10a becomes the shortest and the induc 
tance of the wiring portion becomes the Smallest. Therefore, 
it is possible to effectively SuppreSS deterioration of the 
characteristics when handling a high frequency Signal of 
Several GHz. In the Structure of an ordinary Semiconductor 
package, the inductance becomes 200 to 300 pH, but accord 
ing to the present Structure, it is possible to reduce the 
inductance to 10 to 50 pH. 
0021. In FIG. 1, reference numeral 40 is a coaxial cable 
part for impedance matching provided at the connection part 
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of a Signal line. Reference numeral 41 is a conductor wire 
Serving as the Signal line, 42 a low dielectric constant 
material, and 43 a conductor sheath covering the outer 
circumference of the low dielectric constant material 42. The 
conductor Sheath 43 is connected to a ground wire and 
becomes the ground potential. The coaxial cable part 40 is 
characterized by formation into a coaxial Structure for 
matching the impedance at the input/output terminals of the 
conductor wire 41 forming the Signal wire with the charac 
teristic impedance. The low dielectric constant material 42 is 
a dielectric material used for matching the characteristic 
impedance of 50 C2. The dielectric material forming the 
capacitor 30 has a specific dielectric constant of 30 to 40, 
while the low dielectric constant material 42 is a material of 
a low specific dielectric constant of about 3. 

0022. In the semiconductor package of the illustrated 
example, reference numeral 45 indicates a signal wire Simi 
lar to the conductor wire 41, but this is not formed into a 
coaxial Structure Since this signal wire is for the input/output 
of a low frequency Signal in the Semiconductor package of 
this embodiment. 

0023 Reference numeral 46 is a ground wire. The ground 
wire 46 is electrically connected to the conductor sheaths 36 
and 43 through an interconnect pattern 47 provided at an 
inside layer of the board 22, whereby the conductor sheaths 
36 and 43 become the ground potential. Reference numerals 
50 are external connection terminals provided at the bottom 
of the board 22. The external connection terminals 50 are 
formed by bonding solder balls with lands 52 formed on the 
Surface of the board 22. 

0024 FIGS. 2A to 2D show the process of production of 
the above Semiconductor package. 

0025 FIG. 2A shows a board 22 formed with conductor 
wires forming a Signal wire 45 and a ground wire 46 and an 
interconnect pattern 47. The board 22 can be formed as a 
multilayer board comprised of a core board made of a resin 
on the two Sides of which interconnect layers are laminated 
through insulation layers. 

0026 FIG. 2B shows the state with attachment holes 60 
and 62 formed passing through the board 22 in the thickness 
direction. The attachment holes 60 and 62 are formed by 
drilling at portions for forming the above-mentioned capaci 
tor 30 and high frequency signal use coaxial cable part 40. 
The attachment holes 60 and 62 are formed to have inside 
diameter dimensions matching the outside diameter dimen 
sions of the capacitor 30 and coaxial cable part 40 to be 
attached to the board 22. 

0027 FIG. 2C shows the state with the capacitor 30 and 
the coaxial cable part 40 attached to the attachment holes 60 
and 62 formed in the board 22. To attach the capacitor 30 to 
the attachment hole 60, a capacitor cable formed in advance 
into a cylindrical shape is inserted into the attachment hole 
60. 

0028 FIG. 3A is a perspective view of a capacitor cable 
30a. The capacitor cable 30a is comprised of the above 
mentioned conductor wire 32, a high dielectric constant 
material 34, and a conductor sheath 36 formed into the shape 
of a long coaxial cable. The capacitor 30 can be attached by 
preSS-fitting the capacitor cable 30a cut to a predetermined 
length into the attachment hole 60 of the board 22. 
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0029. By inserting the capacitor 30 into the attachment 
hole 60, the conductor sheath 36 contacts the interconnect 
pattern 47 exposed at the wall of the inner circumference of 
the attachment hole 60, whereby the interconnect pattern 47 
and conductor sheath 36 are electrically connected. 
0030) Note that as the method of attaching the capacitor 
30 to the attachment hole 60, aside from the method of using 
the capacitor cable 30a shown in FIG. 3A, the method of 
using a capacitor cable 30b shown in FIG. 3B is also 
possible. The capacitor cable 30b shown in FIG. 3B lacks 
the conductor sheath 36 of the capacitor cable 30a shown in 
FIG. 3A. 

0031 When using the capacitor cable 30b shown in FIG. 
3B to attach the capacitor 30 to the board 22, first an 
attachment hole 60 is formed in the board 22, then the inside 
wall of the attachment hole 60 is plated to form a conductor 
layer at the inside wall of the attachment hole 60, then the 
capacitor cable 30b shown in FIG. 3B is press-fit in the 
attachment hole 60. In this case, the conductor layer 
becomes the ground potential, and the conductor layer 
provided at the inside wall of the attachment hole 60 
performs the same function as the conductor sheath 36 of the 
capacitor cable 30a shown in FIG. 3A for formation of the 
capacitor 30. 
0.032 The method of attaching the coaxial cable part 40 
for a signal wire of the board 22 is similar to the method of 
attaching the capacitor 30 at the board 22. That is, it is 
possible to attach the coaxial cable part 40 shown in FIG. 
2C by preSS-fitting a coaxial cable formed in the same 
manner as the capacitor cable 30a or 30b shown in FIG. 3A 
or 3B in the attachment hole 62 provided in the board 22. 
The coaxial cable may be formed with a conductor sheath at 
the outer Surface of the low dielectric constant material 42 
or not be formed with the conductor sheath. When no 
conductor sheath is formed at the outer Surface of the low 
dielectric constant material 42, it is Sufficient, in the same 
way as above, to plate the inner wall of the attachment hole 
62 to form a conductor layer. 
0033 FIG. 2D shows the state of formation of an inter 
connect pattern on the Surface of the board 22 after forma 
tion of the capacitor 30 and coaxial cable part 40 at the board 
22. The interconnect pattern can be obtained by forming a 
conductor layer on the top and bottom Surfaces of the board 
22 by plating etc., then etching the conductor layer to form 
a predetermined pattern. Reference numerals 52 are lands 
for connection with external connection terminal, while 
reference numerals 54 are pads for connection with bumps 
of the semiconductor chip 10. 
0034. In this way, it is possible to obtain a semiconductor 
package mounting a capacitor 30 in an arrangement passing 
through the board 22 in the thickness direction. The semi 
conductor package of the present embodiment, as explained 
above, has the conductor wire 32 forming the power Supply 
line Serving as a part of the capacitor 30 and has the 
conductor wire 32 directly connected to the connection 
terminal 10a and the length of the power supply line formed 
Shortest, So Suppression of fluctuation of the power Supply 
Voltage and reduction of the inductance are realized and a 
package with extremely good high frequency characteristics 
is formed. Further, for the Signal wire transmitting the high 
frequency Signal, it is possible to improve the high fre 
quency characteristics by matching with the characteristic 
impedance. In this respect as well, a Semiconductor package 
Superior in high frequency characteristics is obtained. 
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0035 Summarizing the effects of the invention, accord 
ing to the Semiconductor package and method of production 
of the same of the present invention, it is possible to easily 
mount a capacitor to a board So as to Suppress fluctuation of 
the power Supply Voltage and possible to minimize the 
length of the wiring connecting the capacitor and the con 
nection terminal So as to lower the inductance. Therefore, it 
is possible to provide a Semiconductor package with 
extremely Superior high frequency characteristics. 
0036) While the invention has been described with ref 
erence to Specific embodiments chosen for purpose of illus 
tration, it should be apparent that numerous modifications 
could be made thereto by those skilled in the art without 
departing from the basic concept and Scope of the invention. 

What is claimed is: 
1. A Semiconductor package mounting a capacitor for 

Suppressing fluctuation of a power Supply Voltage, wherein 
the capacitor is comprised of, in an attachment hole passing 
through the board in the thickness direction, a conductor 
wire to be connected to a connection terminal of a Semi 
conductor chip at one end, a high dielectric constant material 
covering the conductor wire at a predetermined thickness, 
and a conductor layer arranged between the outer circum 
ference of the high dielectric constant material and the inner 
wall of the attachment hole, provided as a coaxial Structure 
having the conductor wire as its center. 

2. A Semiconductor package as Set forth in claim 1, 
wherein at least one of the Signal wires provided at Said 
board is comprised of, in an attachment hole passing through 
Said board in a thickness direction, a signal wire at the core, 
a low dielectric constant material, and a conductor layer, 
formed as a coaxial wire matching the impedance. 

3. A method of production of a Semiconductor package 
mounting a capacitor for Suppressing fluctuation of a power 
Supply Voltage, comprising: 

providing an attachment hole passing through a board in 
a thickness direction and 

preSS-fitting into Said attachment hole a capacitor cable 
comprised of a conductor wire at the core, a high 
dielectric constant material coaxially covering the con 
ductor wire at a predetermined thickness, and a con 
ductor sheath covering the outer circumference of the 
high dielectric constant material So as to attach the 
capacitor to Said board. 

4. A method of production of a Semiconductor package 
mounting a capacitor for Suppressing fluctuation of a power 
Supply Voltage, comprising: 

providing an attachment hole passing through a board in 
a thickness direction, 

forming a conductor layer at an inner wall of Said attach 
ment hole, and 

preSS-fitting into Said attachment hole formed with Said 
conductor layer a capacitor cable comprised of a con 
ductor wire at the core and a high dielectric constant 
material coaxially covering the conductor wire at a 
predetermined thickness So as to attach the capacitor to 
Said board. 


