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INTERCONNECTION STRUCTURE OF
SEMICONDUCTOR DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 102127313, filed on Jul. 30, 2013.
The entirety of the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
this specification.

FIELD OF THE INVENTION

[0002] The disclosure relates to an interconnection struc-
ture. More particularly, the disclosure relates to an intercon-
nection structure of a semiconductor device.

DESCRIPTION OF RELATED ART

[0003] Generally speaking, three dimensional integrated
circuits (3D ICs) have a plenty of advantages such as small
form factor, high efficiency, low power consumption, hetero-
geneous integration, and the like. In the application of 3D ICs,
in order to obtain communication function between different
chips stacked together, vertical through silicon via (TSV) is
necessary to electrically connect the chips disposed on the
upper and lower layers. At present, the high latency caused
during the signal transmission through TSV is above 50% of
total time consumption. The capacitance value corresponding
to the TSV needs to be small and stable in order to increase the
circuit’s signal transmission speed.

SUMMARY OF THE INVENTION

[0004] Accordingly, an interconnection structure of a semi-
conductor device is provided in the disclosure, wherein the
TSV has a small and stable capacitance value, and the signal
transmission speed of the interconnection structure of the
semiconductor device is further enhanced.

[0005] The interconnection structure of the semiconductor
device is constructed in a semiconductor substrate. The inter-
connection structure includes a first through silicon via and a
second through silicon via. The first through silicon via pen-
etrates the semiconductor substrate. The second through sili-
con via penetrates the semiconductor substrate. The first
through silicon via and the second through silicon via are
spaced from each other by a distance. Herein the distance is
ranged from 2 pm to 40 pm.

[0006] According to an exemplary embodiment of the dis-
closure, the distance is ranged from 10 pm to 40 pm.

[0007] According to an exemplary embodiment of the dis-
closure, the first through silicon via is adapted to transmit a
radio frequency signal, a first end of the second through
silicon via is connected to a predetermined voltage. and a
second end of the second through silicon via is connected to
a ground voltage.

[0008] According to an exemplary embodiment of the dis-
closure, the first through silicon via is adapted to transmit a
digital signal, a first end of the second through silicon via is
connected to a predetermined voltage, and asecond end of the
second through silicon via is connected to a ground voltage.
[0009]  According to an exemplary embodiment of the dis-
closure, the first through silicon via is adapted to transmit a
digital signal with a frequency lower than 1 MHz, and the
second through silicon via is connected to a high frequency
signal with a frequency higher than 0.5 MHz.
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[0010] According to an exemplary embodiment of the dis-
closure, the first through silicon via and the second through
silicon via are two pillars parallel to each other.

[0011] According to an exemplary embodiment of the dis-
closure, the first through silicon via is a pillar and the second
through silicon via is a tube surrounding the first through
silicon via.

[0012] Inlightofthe above, in the interconnection structure
of the semiconductor device of the disclosure, two through
silicon vias are disposed so that a stable capacitance structure
can be equivalently formed between the two through silicon
vias. As such, because of the small and stable capacitance
value provided by the capacitance structure, the signal trans-
mission speed of the interconnection structure of the semi-
conductor device can be effectively improved.

[0013] To make the above features and advantages of the
present invention more comprehensible, several embodi-
ments accompanied with drawings are described in detail as
follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings are included to pro-
vide a further understanding of the disclosure, and are incor-
porated in and constitute a part of this specification. The
drawings illustrate embodiments of the disclosure and,
together with the description, serve to explain the principles
of the invention.

[0015] FIG. 1 schematically shows a capacitance-voltage
characteristic curve of a typical single TSV.

[0016] FIG. 2 is a schematic view illustrating an intercon-
nection structure of a semiconductor device according to an
exemplary embodiment of the disclosure.

[0017] FIG. 3A is a schematic view illustrating an equiva-
lent circuit diagram of an interconnection structure of a semi-
conductor device according to an exemplary embodiment of
the disclosure.

[0018] FIG. 3B is a schematic view illustrating the equiva-
lent circuit diagram of the interconnection structure of the
semiconductor device according to FIG. 3A.

[0019] FIG. 4 shows a C-V measurement result of the TSV
illustrated in the embodiment of FIG. 2.

[0020] FIG. 5A is a schematic view illustrating when an
interconnection structure of a semiconductor device is used
for transmitting a radio frequency signal according to an
exemplary embodiment of the disclosure.

[0021] FIG. 5B is a schematic view illustrating when an
interconnection structure of a semiconductor device is used
for transmitting a digital signal according to an exemplary
embodiment of the disclosure.

[0022] FIG. 5C is a schematic view illustrating when an
interconnection structure of a semiconductor device is used
for transmitting a digital signal according to an exemplary
embodiment of the disclosure.

[0023] FIG. 6A isaschematic top view illustrating an inter-
connection structure of a semiconductor device according to
an exemplary embodiment of the disclosure.

[0024] FIG. 6B is a schematic top view illustrating an inter-
connection structure of a semiconductor device according to
another exemplary embodiment of the disclosure.

[0025] FIG. 7 is a schematic view illustrating an intercon-
nection structure of a semiconductor device according to an
exemplary embodiment of the disclosure.
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DESCRIPTION OF EMBODIMENTS

[0026] Descriptions of the invention are given with refer-
ence to the exemplary embodiments illustrated with accom-
panied drawings, wherein same or similar parts are denoted
with same reference numerals. In addition, whenever pos-
sible, identical or similar reference numbers stand for identi-
cal or similar elements/components in the figures and the
embodiments.

[0027] People having ordinary skill in the art of the inven-
tion field might understand that a through silicon via (TSV)
disposed between two chips stacked together can be used for
transmitting signals between the two chips stacked together.
Generally speaking, since through silicon vias have similar
structure as metal oxide semiconductors (MOS), the capaci-
tance value of the through silicon vias have the characteristics
of MOS capacitance (MOS CAP).

[0028] FIG. 1 schematically shows a capacitance-voltage
characteristic curve of a typical single TSV. In the embodi-
ment, the four curves shown in FIG. 1 respectively represents
capacitance-voltage curves (C-V curves) of TSV when the
TSV capacitance is applied signals with different frequen-
cies. Herein the curve A represents the C-V curve of a higher
flat-band voltage when a high frequency signal is applied to
TSV, for example. The curve B represents the C-V curve of a
higher flat-band voltage when a high frequency signal is
applied to TSV, for example. The curve C represents the C-V
curve of a lower flat-band voltage when a low frequency
signal is applied to TSV, for example. The curve D represents
the C-V curve of a lower flat-band voltage when a low fre-
quency signal is applied to TSV, for example.

[0029] Taking the curve A as an example, with the increase
of'the voltage applied to TSV (V ), the capacitance value of
TSV (Csp) may sequentially pass through the accumulation
region, the depletion region and the maximum depletion
region. Herein the accumulation region may be defined as the
region of V<V .z, and Vi, is the flat-band voltage, for
example. Herein the depletion region may be defined as the
region of V5=V o<V, and V5, 1s the threshold voltage,
for example. The maximum depletion region may be defined
as the region of V<V ;. As shown in FIG. 1, in the accu-
mulation region, the capacitance value C,q;-of TSV is equal
to the capacitance of the oxide layer (Cy), and in the maxi-
mum depletion region, Cyg;- is the minimum value. In the
depletion region, since the value of C,-is not a constant, the
depletion region becomes an imperfect working region, com-
paratively, when TSV is applied a high frequency signal. In
addition, since the value of C ;- reaches its minimum value in
the maximum depletion region, the maximum depletion
region becomes a perfect working region, comparatively,
when TSV is applied a high frequency signal. Similar to the
curve A, with the increase of the value of V 1, the curve B
may also sequentially pass through the accumulation region,
the depletion region and the maximum depletion region. Indi-
vidual characteristic of TSV in these regions can be referred
to the curve A, and it is not repeated herein.

[0030] Taking the curve C as an example, with the increase
of the value of V 7, Crg;-0f TSV may also sequentially pass
through the accumulation region, the depletion region and the
inversion region. Herein, since the value of C,,, reaches its
minimum value in the accumulation region, the accumulation
region becomes a perfect working region, comparatively,
when TSV is applied a low frequency signal. And since the
value of C,,- s yet not constant in the depletion region, the
depletion region may be an imperfect working region when
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TSVisapplied alow frequency signal. Similar to the curve C,
with the increase of the value of V 1gp, the curve D may also
sequentially pass through the corresponding accumulation
region, depletion region and inversion region. Individual
characteristic of TSV in these regions can be referred to the
curve C, and it is not repeated herein.

[0031] In the embodiment illustrated in the disclosure, by
disposinga TSV and another TSV which are in an appropriate
distance and can be coupled to each other, it is possible that
TSVs which are mainly used for transmitting signals may
have small and stable capacitance values. As such, the trans-
mission speed of signals between the two chips stacked
together can be effectively increased, and the efficiency of the
entire circuit can be enhanced.

[0032] FIG. 2 is a schematic view illustrating an intercon-
nection structure of a semiconductor device according to an
exemplary embodiment of the disclosure. Please refer to FIG.
2, the interconnection structure 100 of the semiconductor
device includes TSV 110 and TSV 120. As illustrated in FIG.
1, TSVs 110 and 120 penetrate the semiconductor substrate
130, and the dielectric layer 150 (e.g., silicon dioxide) is
disposed on the contact surface located between TSVs 110
and 120 and the semiconductor substrate 130. In the embodi-
ment, TSV 110 may be used for transmitting signals between
chips located outside the semiconductor substrate 130 (not
shown) and the chip 140. Similarly, TSV 120 may also be
used for transmitting signals between chips located outside
the semiconductor substrate 130 (not shown) and the chip
140. In the embodiment, TSV 110 and TSV 120 are spaced
from each other by a distance DI. Herein the distance DI is
ranged from 2 pm to 40 wm. Specifically, the distance DI
needs to be greater than twice of the depletion width gener-
ally, so as to comply with the design rule of integrated circuit
design. Additionally, in order to prevent from coupling with
TSV of interconnection structure of other semiconductor
device (not shown), the distance DI needs to be smaller than
a particular range. Therefore, the range of the distance DI
being from 2 um to 40 pm may sinltaneously satisfy the
conditions of being greater than twice of the depletion width
and preventing from coupling with TSV of interconnection
structure of other semiconductor device. More specifically,
the distance DI may be set to be ranged from 10 pm to 40 pm.
[0033] The electrical characteristic of TSV 110 and TSV
120 of the structure shown in FIG. 2 can be represented by the
equivalent circuit shown in FIG. 3, for example. FIG. 3Ais a
schematic view illustrating an equivalent circuit diagram of
an interconnection structure of a semiconductor device
according to an exemplary embodiment of the disclosure. In
the embodiment, both TSV 110 and TSV 120 are conductive
materials thus may be represented by a plurality of equivalent
resistors connected in series R and R', respectively. In addi-
tion, the distance between TSV 110 and TSV 120 is substan-
tially equal to the distance DI, such that a plurality of capaci-
tance structures CS (e.g., including capacitance CC and
capacitance CC'") each having a specific capacitance value
may be equivalently formed between TSV 110 and TSV 120.
For the convenience of illustration, the circuit diagram of
FIG. 3A is simplified as shown in FIG. 3B.

[0034] FIG. 3B is a schematic view illustrating the equiva-
lent circuit diagram of the interconnection structure of the
semiconductor device according to FIG. 3A. In the embodi-
ment, the equivalent resistors R1 and R2 respectively repre-
sent TSV 110 and TSV 120. In addition, the characteristic
between TSV 110 and TSV 120 may be represented by the
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capacitance structure 310 (e.g., capacitance 312 and capaci-
tance 314 connected in series). Since the capacitance struc-
ture 310 is formed by the series connection of the capacitance
312 and the capacitance 314, the capacitance value (C, ;) of
the capacitance structure 310 may be obtained according to
the equation C, , ,~'=C,~'4+C,~*, wherein C, and C, respec-
tively represents the capacitance values of capacitance 312
and capacitance 314.

[0035] On the other hand, since the distance between TSV
110 and TSV 120 remains a constant DI, the capacitance
structure formed by the coupling of TSV 110 and TSV 120 is
quite stable. Accordingly, when TSV 110 (or TSV 120) is
actually applied to transmitting signals to the chip 140, a
higher transmission speed can be achieved because of the
corresponding stable capacitance value of the aforemen-
tioned stable capacitance structure.

[0036] In order to verify that the structure shown in FI1G. 2
and FIG. 3 can actually obtain a better C-V characteristic,
people having ordinary skill in the art of the invention field
may apply probing TSV method to measure the C-V charac-
teristic of TSV 110 and TSV 120 under different frequency
testing signals, and the measurement result is as shown in
FIG. 4.

[0037] FIG. 4 shows a C-V measurement result of the
through silicon vias according to the embodiment illustrated
in FIG. 2. In the embodiment, the distance DI substantially
equal to 40 umis employed in the verification of the efficiency
of the interconnection structure 100 of the semiconductor
device. InFIG. 4, different curves represent the testing signals
with different frequencies applied to TSV 110 and TSV 120.
Herein the curves 410 to 450 are the C-V characteristic curves
of TSV 110 and TSV 120 when the frequencies of testing
signals are 10 kHz, 100 kHz, 300 kHz, 500 kHz and 1 MHz,
respectively.

[0038] As shown in FIG. 4, when the testing signals with
different frequencies are applied to TSV 110 and TSV 120,
the C-V characteristic curves of TSV 110 and TSV 120 are
substantially symmetric (with respect to V- is equal to 0).
Additionally, with the increase of the frequencies of the test-
ing signals, the capacitance values C,,,,; of TSV 110 and TSV
120 corresponding to different Vg, may become smaller.
Moreover, when the frequency of the testing signal is
increased to 1 MHz, the corresponding C-V characteristic
curve may appear to have low, average and stable capacitance
values. The principle which forms each ofthe curves shown in
FIG. 4 is described in the following referring to FIG. 1 and
FIG. 3B.

[0039] For instance, when a testing signal with low fre-
quency and high V. is applied to TSV 110, TSV 110 may
operate in the inversion region of the curve D of FIG. 1. At this
moment, TSV 120 may located in the accumulation region of
the curve D since having a voltage polarity opposite to TSV
110. Therefore, the capacitance value (C,,,,;) of the capaci-
tance structure 310 may be obtained according to the equation
Cops =C,1+C,71=C_ *+C, ', Herein C,_ is the
capacitance value of TSV 110 in the accumulation region, and
C,,.» 1s the capacitance value of TSV 120 in the inversion
region. Thus, the capacitance value (C,, ;) of the capacitance
structure 310 may appear to be comparatively higher. Taking
the curve 410 (i.e., corresponding to the C-V characteristic
curve of low frequency testing signal) as an example, the
region corresponding to high V ;- is the region Al of FIG. 4,
for example. However, the disclosure is not limited thereto.
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[0040] For another instance, when a testing signal with low
frequency and low V ;s applied to TSV 110, TSV 110 may
operate in the depletion region of the curve D of FIG. 1. At this
moment, TSV 120 may also located in the depletion region of
the curve D) since having a voltage polarity opposite to TSV
110. Therefore, the capacitance value (C,,,,;) of the capaci-
tance structure 310 may be obtained according to the equation
Coom =C 71 4C,1=C ;74 C ;7 Herein C is the capaci-
tance value of TSV 110 in the depletion region, and C , is the
capacitance value of TSV 120 in the depletion region. Thus,
the capacitance value (C,,, ;) of f the capacitance structure
310 may appear to be comparatively lower. Again taking the
curve 410 (i.e., corresponding to the C-V characteristic curve
of low frequency testing signal) as an example, the region
corresponding to low V ,q;- is the region A2 of FIG. 4, for
example. However, the disclosure is not limited thereto.

[0041] Moreover, when a testing signal with high fre-
quency and high V. is applied to TSV 110, TSV 110 may
operate in the maximum depletion region of the curve A of
FIG. 1. At this moment, TSV 120 may located in the accu-
mulation region of the curve A since having a voltage polarity
opposite to TSV 110. Therefore, the capacitance value (C, -
za1), of the capacitance structure 310 may be obtained accord-
ing to the equation C,,,'=C,~+C,'+C_~'+C .
Herein C, is the capacitance value of TSV 110 in the maxi-
mum depletion region, and C,_. is the capacitance value of
TSV 120 in the accumulation region. Thus, the capacitance
value (C,,,,,) of the capacitance structure 310 may appear to
be comparatively lower. Taking the curve 450 (i.e., corre-
sponding to the C-V characteristic curve of high frequency
testing signal) as an example, the region corresponding to
high V ;- is the region A3 of FIG. 4, for example. However,
the disclosure is not limited thereto.

[0042] Moreover, when a testing signal with high fre-
quency and low V- is applied to TSV 110, TSV 110 may
operate in the depletion region of the curve A of F1G. 1. At this
moment, TSV 120 may also located in the depletion region of
the curve A since having a voltage polarity opposite to TSV
110. Therefore, the capacitance value (C,,,,;) of the capaci-
tance structure 310 may be obtained according to the equation
C,opr =C,714C,1=C,,7'+C ,,*. Herein C , is the capaci-
tance value of TSV 110 in the depletion region, and C , is the
capacitance value of TSV 120 in the depletion region. Thus,
the capacitance value (C,, ;) of the capacitance structure 310
may appear to be comparatively lower. Taking the curve 450
(i.e., corresponding to the C-V characteristic curve of high
frequency testing signal) as an example, the region corre-
sponding to low'V ,,-is the region A4 of FIG. 4, for example.
However, the disclosure is not limited thereto.

[0043] As aforementioned, if the capacitance values of
TSV 110 and TSV 120 have a small and stable characteristic,
the transmission speed of the interconnection structure 100 of
the semiconductor device may be higher in the signal trans-
mitting application. Taking the reference point 410_1 of FIG.
4 as an example, it is the capacitance value of the curve 410
corresponding to -20V of V. And then, taking the refer-
ence point450_1 of FIG. 4 as an example, it is the capacitance
value of the curve 450 corresponding to —20V of V ;. As
shown in FIG. 4, the capacitance value corresponding to the
reference point 410_1 is about 100 {F, and the capacitance
value corresponding to the reference point 450_1 is about 5
{F. In other words, if the frequency of the testing signal is
increased from 10 kHz to 1 MHz, the capacitance value
corresponding to =20V of V ;- may decrease about 20 times,



US 2015/0035165 Al

thus the signal transmission speed of the interconnection
structure 100 as applied in a semiconductor device can be
significantly improved.

[0044] In addition, since the structures of TSV 110 and
TSV 120 are substantially similar to each other, in the fabri-
cating process of the interconnection structure 100 of the
semiconductor device in the embodiment of the disclosure,
no any other extra fabricating cost is needed for developing a
new structure but only the general fabricating process of TSV
is used for fabricating TSV 110 and TSV 120. Namely, the
fabricating complexity of the interconnection structure of the
semiconductor device is increased.

[0045] In one exemplary embodiment, if the interconnec-
tion structure 100 of the semiconductor device is used for
signal transmission, only one of the TSV 100 and TSV 120 is
used for signal transmission, and the other TSV which is not
used for signal transmission can be connected to a different
voltage according to applying condition of the interconnec-
tion structure 100 of the semiconductor device.

[0046] FIG. 5A is a schematic view illustrating when an
interconnection structure of a semiconductor device is used
for transmitting a radio frequency signal according to an
exemplary embodiment of the disclosure. In the embodiment,
in the condition of TSV 110 being used for transmitting a
radio frequency signal RF, the first end of TSV 120 is con-
nected to a predetermined voltage VDD, and the second end
of TSV 120 is connected to a ground voltage GND. Or in
other embodiments, the second end of TSV 120 can be con-
nected to a floating voltage.

[0047] FIG. 5B is a schematic view illustrating when an
interconnection structure of a semiconductor device is used
for transmitting a digital signal according to an exemplary
embodiment of the disclosure. In the embodiment, in the
condition of TSV 110 being used for transmitting a digital
signal DS, the first end of TSV 120 is connected to a prede-
termined voltage VDD, and the second end of TSV 120 is
connected to a ground voltage GND. Or in other embodi-
ments, the second end of TSV 120 can also be connected to a
floating voltage.

[0048] FIG. 5C is a schematic view illustrating when an
interconnection structure of a semiconductor device is used
for transmitting a digital signal according to an exemplary
embodiment of the disclosure. In the embodiment, in the
condition of TSV 110 being used for transmitting a digital
signal LDS (e.g., a digital signal with a frequency lower than
1 MHz), the first end of TSV 120 is connected to a high
frequency signal HF of 0.5 MHz, and the second end of TSV
120 is connected to a ground voltage GND. As such, when
TSV 110 transmits a digital signal LDS, TSV 120 with the
high frequency signal HF reacts and provides coupling effect
to TSV 110.

[0049] FIG. 6A is a schematic top view illustrating an inter-
connection structure of a semiconductor device according to
an exemplary embodiment of the disclosure. In the embodi-
ment, the interconnection structure 600 of the semiconductor
device includes TSV 610 and TSV 620. Herein TSV 610 and
TSV 620 penetrate the semiconductor substrate 630 and are
two pillars parallel and spaced from each other by a distance
DI (between 2 um and 40 um). FIG. 6B is a schematic top
view illustrating an interconnection structure of a semicon-
ductor device according to another exemplary embodiment of
the disclosure. In the embodiment, TSV 610 may be a pillar
penetrating the semiconductor substrate 630, and TSV 620
may be a tube penetrating the semiconductor substrate 630
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and surrounding the TSV 110. In addition, TSV 620 may be
disposed in the interconnection structure 600 of the semicon-
ductor deviceina manner of being spaced from the other TSV
610 by a distance DI (between 2 um and 40 pm).

[0050] FIG. 7 is a schematic view illustrating an intercon-
nection structure of a semiconductor device according to an
exemplary embodiment ofthe disclosure. In the embodiment,
TSV 110 may be connected between the first chip 710 and the
second chip 720 (e.g., the chip 140) and used for transmitting
digital signals LDS, DS and/or radio frequency RF signals as
mentioned above between the first chip 710 and the second
chip 720. TSV 720 may be coupled to the multiplier 740. The
multiplier 140 may be used for multiplying the predetermined
voltage VDD and the pulse PT and then transmits to TSV 120.
In the structure illustrated in FIG. 7, when TSV 110 transmits
signals between the first chip 710 and the second chip 720,
TSV 120 may provide coupling effect to TSV 110 as men-
tioned above. As such, a stable capacitance structure may be
equivalently formed between TSV 110 and TSV 120, further
the signal transmission speed between the first chip 710 and
the second chip 120 may be increased.

[0051] In light of the foregoing, in the interconnection
structure of the semiconductor device of the disclosure,
beside the TSV for signal transmission, another TSV having
a similar structure is also disposed, so that a stable capaci-
tance structure can be equivalently formed between the two
TSVs. As such, because of the small and stable capacitance
value provided by the capacitance structure, the interconnec-
tion structure of the semiconductor device can effectively
increase the signal transmission speed. Furthermore, since
the two TSV included in the interconnection structure of the
semiconductor are substantially structurally similar to each
other, the disposing of the extra TSV would not increase the
fabricating complexity of the interconnection structure of the
semiconductor device.

[0052] Although the present invention has been described
with reference to the above embodiments, it will be apparent
to one of ordinary skill in the art that modifications to the
described embodiments may be made without departing from
the spirit of the invention. Accordingly, the scope of the
invention will be defined by the attached claims and not by the
above detailed descriptions.

1. An interconnection structure of a semiconductor device,
the interconnection structure constructed in a semiconductor
substrate, the interconnection structure comprising;

a first through silicon via penetrating the semiconductor

substrate; and

a second through silicon via penetrating the semiconductor

substrate, the first through silicon via and the second
through silicon via spaced from each other by a distance,
wherein the distance is ranged from 2 pm to 40 um.

2. The interconnection structure of the semiconductor
device as claimed in claim 1, wherein the distance is ranged
from 10 um to 40 pm.

3. The interconnection structure of the semiconductor
device as claimed in claim 1, wherein the first through silicon
via is adapted to transmit a radio frequency signal. a first end
of the second through silicon via is connected to a predeter-
mined voltage, and a second end of the second through silicon
via is connected to a ground voltage.

4. The interconnection structure of the semiconductor
device as claimed in claim 1, wherein the first through silicon
via is adapted to transmit a digital signal, a first end of the
second through silicon via is connected to a predetermined
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voltage, and a second end of the second through silicon via is
connected to a ground voltage or a floating voltage.

5. The interconnection structure of the semiconductor
device as claimed in claim 1, wherein the first through silicon
via is adapted to transmit a digital signal with a frequency
lower than 1 MHz, and the second through silicon via is
connected to a high frequency signal with a frequency higher
than 0.5 MHz.

6. The interconnection structure of the semiconductor
device as claimed in claim 1, wherein the first through silicon
via and the second through silicon via are two pillars parallel
10 each other.

7. The interconnection structure of the semiconductor
device as claimed in claim 1, wherein the first through silicon
via is a pillar and the second through silicon via is a tube
surrounding the first through silicon via.
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