
EP 0 199 635 B1 Description BACKGROUND OF THE INVENTION 5 1. Field of the
Invention The present invention relates to an integrated circuit device.
More particularly, it relates to an integrated circuit device suitably
applicable to a high speed operation circuit and having stacked conductive
layers 10  connecting circuit elements in the device with inductive
elements embedded therein. 2. Description of the Related Art is
Semiconductor integrated circuit (IC) chips in which a plurality of circuit
elements, such as transistors and resistors, are formed in a semiconductor
chip of silicon (Si), gallium-arsenide (GaAs), etc., and which, for
example, are operable for high-speed, e.g., one gigabit per second, data
processing or optical data processing, are known. Such semiconductor IC
chips must naturally be hermetically sealed by a package in the same way as
for normal semiconductor IC chips. 20    In high speed IC devices,
connection (lead) wires of resistive material between circuit elements in
the device, must be regarded not only as resistive components but also as
inductive components, due to the application of a high frequency, and wires
having a low resistance and low inductance are required for high speed
signal transfer lines. On the other hand, wires having a high inductance
are required for power supply lines and low speed signal transfer lines, to
improve isolation between different power sources and between 25 the
circuit elements in the device. In high speed IC devices, an impedance
matching of the connection wires is also required, thus a normal wire
connection technology as used in well known normal semiconduc- tor IC
devices cannot be used. Accordingly, the high speed IC devices are provided
with multi-stacked layers, each consisting of an dielectric layer and a
plurality of conductive layer strips, and connection members embedded in
the multi-stacked layers in a direction perpendicular to the planes of the
stacked 30  layers. The IC chip in which the circuit elements are formed is
mounted on the top of the stacked layers and hermetically sealed by the
package. The connection of the circuit elements in the IC device is
achieved by the connection members and the conductive layer strips of the
multi-stacked layers. In the prior art high speed IC devices, however, to
facilitate manufacturing, cross-sectional areas of viaholes, which are
charged with an electrical conductive material therein, for the connection
members in 35 the stacked layers are identical, with the result that the
cross-sectional areas of the connection members are identical for high
speed signal transfer and power supply. This discrepancy to the above
requirement, that is, low inductance for high speed signal transfer and not
necessarily low inductance for power supply and low speed signal transfer,
may be acceptable for low speed IC devices. e.g., approximately lower than
one gigabit per second. However, the above discrepancy is not admissible
for high speed IC devices, e.g. 40 approximately more than several gigabits
per second, because, even if each circuit element has a high speed
characteristic, a high speed operation of the high speed IC devices cannot
be obtained. SUMMARY OF THE INVENTION 45 An object of the present invention
is to provide an integrated circuit device operable for high speed signals.
Another object of the present invention is to provide an integrated circuit
device having an improved noise resistance and isolation between circuits
under the application of high speed signals. so     According to the
present invention, there is provided an integrated circuit (IC) device
including: a stacked layer unit including a plurality of stacked layers
each having an insulation layer and at least one conductive layer strip
formed on a surface of the insulation layer; at least one chip mounted on
the top of the insulation layer of the stacked layer in the stacked layer
unit and including a plurality of circuit elements; at least one first
conductive member formed in the stacked layer unit, having a low inductance
for first 55 signals applied thereto and operatively connecting the first
signals to be transferred between the circuit elements in the chip; at
least one second conductive member formed in the stacked layer unit, having
higher inductance for the first signals than that of the first conductive
members and operatively connecting second signals to be transferred between
the circuit elements in the chip; and a package enclosing the 3    



EP0199635B1 stacked layer unit, the chip and the first and second
conductive members with a hermetic seal. Each of the first and second
conductive members includes a viahole formed in the insulation layer(s) of
the stacked layer unit and operatively connected to one of the conductive
layer strips at any stacked layer, or to two conductive layer strips placed
on different insulation layers at end(s) thereof. 5     According to an
aspect of the present invention, preferably, the first members have a large
cross- sectional area and the second conductive members have a small
cross-sectional area, when the first and second conductive members are
formed of the same conductive material. The cross-sectional area of each
first conductive member may be defined in such a way that a predetermined
low inductance for a predetermined frequency is obtained for the first
signal. Also, the cross-sectional area of each second 10 conductive member
may be defined in such a way that a predetermined high inductance is
obtained for the first signal. According to another aspect of the present
invention, preferably, each of the first conductive members have a short
length along an axial line of the viahole and each of the second conductive
members have a long length along the same axial line, when the first and
second conductive members are formed of the 15 same conductive material.
The short length of each of the first conductive members may be defined in
such a way that a predetermined low inductance is obtained for the first
signal. Also, the long length of each of the second conductive members may
be defined in such a way that a predetermined high inductance is obtained
for the first signal. According to still another aspect of the present
invention, more preferably, the first conductive members 20  have a large
cross-sectional area and a short length along an axial line of the viahole,
and the second conductive members have a small cross-sectional area and
long length along the same axial line. when the first and second conductive
members are formed of the same conductive material. The short length and
large cross-sectional area of each of the first conductive members may be
defined in such a way that a predetermined low inductance is obtained for
the first signal. Also, the long length and small cross-sectional 25 area
of each of the second conductive members may be defined in such a way that
a predetermined high inductance is obtained for the first signal. According
to yet another aspect of the present invention, the second conductive
members may include coil(s) inserted into a throughhole(s), and having a
high inductance. 30 BRIEF DESCRIPTION OF THE DRAWINGS Other objects and
features of the present invention will be described below in detail with
reference to the accompanying drawings, in which: 35     Fig. 1 is a
sectional view of an integrated circuit (IC) device of an embodiment in
accordance with the present invention, taken along the line X-X' in Fig. 2;
Fig. 2 is a plan view of the IC device in Fig. 1, taken along the line H-H'
in Fig. 1; Fig. 3 is a circuit diagram of the IC device shown in Fig. 1;
Fig. 4 is a sectional view of a part of an IC device of another embodiment
in accordance with the 40 present invention; and Fig. 5 is a sectional view
of a part of an IC device of still another embodiment in accordance with
the present invention. 45  DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to Fig. 1, an IC device 1 of an embodiment in accordance with the
present invention includes a package 2 consisting of a cap 21 formed of an
insulation material, an upper shield wall 22 formed of an insulation
material, a seal layer 23 and a side wall 24 formed of an insulation
material, an IC chip 3 so including circuit elements as shown in Fig. 3 and
a stacked layer unit 11. The IC chip 3 is mounted on the top of the stacked
layer unit 11 and is located in a hermetically sealed cavity 20 defined by
the package 2 and the stacked layer unit 11. The above insulation material
is, more generally speaking, a dielectric material. The IC device 1 is
mounted on a printed circuit board 52 through conductive leads 51 and
secured to a 55  plate 53 through a stud 54 having one end fixed to a
bottom surface 11-6C of the stacked layer unit 11, the shaft of the stud 54
passing through a hole 56 in the printed circuit board 52 and the plate 53,
and the other end of the stud 54 being fastened thereto by a nut 55. The
stacked layer unit 11 includes six stacked layers 11-1 to 11-6. Each of the
stacked layers 11-1 to 4 



EP 0 199 635 B1 11-6 includes an insulation layer (or dielectric layer) as
shown by the layer 11-1b for the upper layer 11-1, and at least one
conductive layer strip as shown by the strip 11-1a. The insulation layers
11-1b, etc., are formed of a sintered ceramic and have a thickness of, for
example, 250 [err]. An exemplary plan view of the upper layer 11-1
(hereinafter called chip mount layer) is shown in Fig. 2. A plurality of
conductive layer 5  strips 11-1a are provided on the insulation layer 11-1b
as microstrip lines around the IC chip 3. A plurality of microstrip lines
15-1 and 15-2 are also provided on the insulation layer 11-1b adjacent to
the IC chip 3. The conductive layer strips of the second layer 11-2 are
used for ground lines or power supply lines, and thus the second layer 11-2
hereinafter is called a ground layer. The conductive layer strips of the
fourth 10 and sixth layers 11-4 and 11-6 are also used for ground lines or
power supply lines. Conductive layer strips of the third layer 11-3 are
used for high speed signal lines, and thus the layer 11-3 is hereinafter
called a high speed signal layer. The conductive layer strips of the fifth
layer 11-5 are used for low speed signal lines, and thus the layer 11-5 is
hereinafter called a low speed signal layer. In Fig. 1, the conductive
layer strip of the high speed signal layer 11-3 is provided between the 15
conductive layer strips of the ground layers 11-2 and 11-4, forming a
triplate strip line structure of these three layers 11-2 to 11-4 suitable
for an impedance matching of, for example, [err] or [err] The conductive
layer strip of the high speed signal layer 11-3 is led to the outside by a
coplaner 25, having a constant characteristic impedance independent of
distance. provided on an outer wall of the side wall 24. Conductive members
13-1, 14-1 and 14-2 consist of viaholes 12-1 to 12-3 formed vertically to
the plane 20  of the chip mount layer 11-1 in the stacked layer unit 11.
The first conductive member 13-1 has a large cross-sectional area, but the
second conductive members 14-1 and 14-2 have a small cross-sectional area
which is the same for both the conductive members 14-1 and 14-2. The first
conductive member 13-1 is shorter than the second conductive members 14-1
and 14-2. The conductive member 14-1 is longer than the conductive member
14-2. When these conductive members 13-1, 14-1, and 14-2 are made of the
same 25 conductive material, such as tungsten (W) or molybdenum (Mo), the
first conductive member 13-1 has the lowest resistance and the conductive
member 14-1 has the highest resistance. Taking into account an inductance
which may appear due to the application of a high frequency, the first
conductive member 13-1 may have a small inductance, but the conductive
member 14-1 may have a large inductance. In the same way, the ground layer
11-4, the low speed signal layer 11-5 and the ground layer 11-6 are 30 also
constructed as a triplate strip line structure. In addition, the seal layer
23 has an insulation layer 23b and a conductive layer 23a as for the ground
layer which is connected to the ground layer 11-2, and accordingly, the
seal layer 23 functions not only as the hermetic sealing but also as ground
layer. The seal layer 23a, the chip mount layer 11-1, and the ground layer
11-2 are formed as a partial-triplate strip line. These triplate strip line
structures are also suitable for impedance matching. 35     The above
stacked layer unit 11 and the conductive members 13-1, 14-1 and 14-2 are
formed by the following steps; (1) preparing thin ceramic films having a
thickness of 250 [err] i.e., so-called green sheets, forming insulation
layers 11-1b to 11 -6b; (2) making viaholes (12-1 to 12-3) by punching
holes and filling conductive material, for example, 40 tungsten (W) or
molybdenum (Mo), in the holes; (3) patterning and forming the conductive
layer strips 11-1a to 11-6a of, for example, tungsten (W) or molybdenum
(Mo), and having a thickness of, for example, 15 [err] and a width of, for
example, 100 [err] or more, on the insulation layers 11-1b to 11-6b; (4)
stacking the insulating layers 11-1b to 11-6b having the conductive layer
strips 11-1a to 11-6a 45 formed thereon and the viaholes 12-1 to 12-3; (5)
sintering the same stacked layers at a temperature high enough, for
example, [err]  to sinter the ceramic films. Referring to Fig. 3, the IC
chip 3 in Fig. 1 includes a field effect transistor (FET) 31 with resistors
32 to 34, and capacitors 35 and 36 at the outside of the IC chip 3, forming
a first stage circuit. An FET 41, 50 resistors 42 to 44, and capacitors 45
and 46, forming a second stage circuit, and a cut-off capacitor 40 between
the first and second stage circuits are also mounted in the package by
other chips not shown in 



Figs. 1 and 2. In Fig. 3, lead wires between the above circuit elements are
indicated by bold lines, for example. 13a, 13b, 13c, 13d, are high-speed
signal transfer lines. Other wires between other circuit elements and
indicated by thin lines, e.g., 14a, are low-speed signal transfer lines.
Power is supplied 55 through a terminal V or by grounding. As described
above, in order to ensure a high speed signal propagation, the lead wires
for high speed signal transfer must have a low inductance, to avoid signal
propagation delay and wave distortion. Accordingly, as shown in Fig. I. the
high speed signal transfer lead wires 13a to 13d, etc., are formed by a 5
EP 0199 635 B1 bold wire 18 having a large cross-sectional area and a short
length, a microstrip line 15-1 having a low impedance and used for
impedance matching, a conductive member 13-1, and a conductive layer strip
of the high speed signal layer 11-3.  These elements have an essentially
low resistance for a low frequency signal, but inductance components are
added by applying a high frequency signal of, for example, several 5
gigabits per second. The inductance values appearing in these connection
members 18,15-1, 13-1, and 11- 3 may be kept at a low level due to the
above structure, nature, and features. The diameter of the conductive
member 13-1 of tungsten (W) or molybdenum (Mo) is, for example, 1 mm, and
the length is 1 mm. Consequently, signals passing through a path including,
for example, an input terminal [err] a gate of 10  the FET 31, a drain of
the FET 31, the capacitor 40, a gate of the FET 41, a drain of the FET 41,
and an output terminal Tour, may be propagated at a high speed defined by
the response characteristic of the FETs 31 and 41, etc. The lead wire 13a
in Fig. 3 may be formed by the conductive layer strip of the high speed
signal layer 11-3, the conductive member 13-1, the microstrip line 15-1,
and the wire 18, In this path, the impedance 15  matching is carried out at
the triplate strip line of the high speed signal layer 11-3 and the
microstrip line 15-1. On the other hand, in order to ensure isolation
between different power supplies and between the circuits, the lead wires
for low speed signal transfer, power supply, etc., preferably have a higher
inductance than that of the high speed signal transfer lead wires.
Accordingly, the power supply lead wires are formed 20  by a lead wire 19,
the conductive member 14-1, and the ground layer 11-6, or the conductive
member 14-2 and the ground layer 11-4. These connection members have a
small cross-sectional area and a long length, and have a high resistance,
with the result that a high inductance appears due to the application of a
high frequency signal. As a result, the high speed signals on the power
supply lead wires are attenuated, improving the isolation between different
power sources, and thus improving the resistance to noise. 25     Figure 4
shows another stacked layer unit 11' including layers 11-1' to 11-4'.
Conductive members 13- 5, 13-6 and 14-5 to 14-7 consist of viaholes 12-5 to
12-9, respectively. The conductive members 13-5 and 13-6 have a large
cross-sectional area, and thus a low inductance and low inductance for a
high frequency signal, and accordingly, may be used as the high speed
signal transfer lead wires. The ends of the conductive member 13-5 are
placed in contact with the adjacent conductive layer strips 11-1a' and
11-2a', 30  respectively, and thus the length of the conductive member 13-5
is short. One end of the conductive member 13-6 is placed in contact with a
bottom conductive layer strip 11-4a', and the other end is connected to a
circuit element on the IC chip through a lead (not shown), thus the length
of the conductive member 13-6 is longer than that of the conductive member
13-5. In order to obtain a low inductance for a high frequency signal, in
the same way as for the conductive member 13-5, the cross-sectional area of
the 35 conductive member 13-6 is made larger than that of the conductive
member 1 3-5. These lengths and cross- sectional areas may be designed to
have a suitable low impedance by taking into account the material to be
used therefor. The conductive members 14-5 to 14-7 have a small
cross-sectional area, and thus may be used for low speed signal transfer
lead wires, including power supply lines. The cross-sectional areas of the
conductive 40 members 14-5 to 14-7 are the same in this embodiment. The
conductive member 14-5 is both placed in contact with the adjacent
conductive layer strips 11-1a" and 11-2", and electrically isolated from
the conductive layer strips 11-1a' and 11 -2a', respectively. The
conductive member 14-6 is also both placed In contact with the conductive
layer strips 11-2a" and 11-4a", and electrically isolated from the
conductive 



layer strip 1 1-4a'. The conductive member 14-7 is placed in contact with
the conductive layer strips 11-la" 45 and 1 1-4a". The conductive members
for the low speed signal transfer and power supply are preferably formed
with a small uniform cross-sectional area, to facilitate design and
patterning of the viaholes and the conductive members. Figure 5 is a
partial sectional view of layers 11-1"' and 11-2"' and a coil 16 inserted
in a throughhole 12-9 formed in the layers 11-1"' and 11-2"'. One end of
the coil 16 is connected to a conductive layer strip 50  11-1a"' and the
other end of the coil is connected to a conductive layer strip 11-2a"', by
sintered conductive paint pads 17-1 to 17-4. The coil 16 has a large
inductance, as described later, and thus may be used for the power supply
lines. The above construction may be formed by the following steps; (1)
preparing thin ceramic films having a thickness of, for example, 250 [err]
to form insulaion layers 11- 55  1b"' 20 and 11-2b"'; (2) patterning and
forming conductive layer strips 11-la"' and 11-2a"' having a thickness of,
for example, 15 [err] on the insulation layers 11-1 b"' and 11 -2b"'; (3)
forming a throughhole 12-9 in a position where 25 the conductive layer
strips do not exist in the 6    EP0199635 B1 insulation layers 11-1b" and
11-2b"; (4) inserting the coil 16 in the throughhole 12-9: (5) coating the
conductive paint pads 17-1 to 17-4 on the ends of the coil 16; (6) stacking
the insulation layers 11-1 b" and 11 -2b"; and 5     (7) sintering the
stack at a high temperature of approximately [err] The material of the coil
16 may be tungsten (W), molybdenum (Mo) or the like, which have a high
resistance to a high sintering temperature. The inductance L of the coil 16
can be represented by the equation (1): [err] where, R .... radius of the
coil [m] 5 N .... number of turns in the coil l .... length of the coil [ml
[err]... specific magnetic permeability K .... Nagaoka's coefficient. For
example, when t =2500 [err] R= 1000 [err] N= 10, and the inductance L is
120 nH. At a frequency 20  of 1.8 GHz, the inductance L may be regarded as
an impedance of 1.35 [err] Accordingly, when the coil 16 is inserted in the
power feeding line, the coil 16 functions as a noise eliminating element,
improving the noise elimination effect. Other modifications of the
formation of the high inductance element provided in the power supply line
may be made in addition to that shown in Fig. 5. In Fig. 4. a high
inductance component may be obtained 25  by series-connecting the
conductive members 14-5 to 14-7 through the conductive layer strips 11-2a"
and 11-4a" however, the conductive layer strip 11-la" between the
conductive members 14-5 and 14-7 must be cut to make a series-connected
conductive element having a high inductance. A high inductive element also
may be obtained by inserting a folded wire into a throughhole, for example,
throughhole 12-9 in Fig. 5. In Figs. 1 and 4, the viaholes and throughholes
are normally formed with a circular cross section, 30  however, this cross
section may be formed in another shape, such as a square. In addition, the
insulation layers of the stacked layer unit 11 do not necessarily have the
same thickness. Furthermore, the chip mounted on the package may be a
single GaAs FET chip, not an IC. 35 Claims 1. An integrated circuit device
comprising: a plurality of stacked insulation layers (11-1 b to 11 -6b); 40
a plurality of conductive layer strips (11-1a to 11-6a), one of which is
formed on a surface of each of said insulation layers; a chip (3), mounted
on the uppermost of said insulation layers, and including a plurality of
circuit 



elements; first conductive means (13), formed in said stacked insulation
layers and coupled to said chip and 45     having a first inductance, for
supplying a first signal, which is a high frequency signal, applied to or
received from said circuit elements in said chip; second conductive means
(14), formed in said stacked layers and coupled to said chip and having a
second inductance higher than said first inductance, for supplying a second
signal, which is a low frequency signal having a lower frequency than that
of the high frequency signal, applied to or received 50     from said
circuit elements in said chip; and package means (21 to 24) for enclosing
and hermetically sealing said stacked insulation layers, said chip, and
said first and said second conductive means, wherein said first (13) and
said second (14) conductive means each comprise: a viahole (12-1 to 12-3)
formed in said stacked insulation layers, and 55         a conductive
material (13-1, 14-1, 14-2) having first and second ends, formed in said
via hole, which is connected to one of said conductive layer strips at said
first end and connected to another of said conductive layer strips at said
second end. 7    EP 0 199 635B1 insulation layers 11-1b" and 11-2b"; (4)
inserting the coil 16 in the throughhole 12-9; (5) coating the conductive
paint pads 17-1 to 17-4 on the ends of the coil 16; (6) stacking the
insulation layers 11-1 b and 11 -2b"; and 5      (7) sintering the stack at
a high temperature of approximately [err] The material of the coil 16 may
be tungsten (W), molybdenum (Mo) or the like, which have a high resistance
to a high sintering temperature. The inductance L of the coil 16 can be
represented by the equation (1): [err] where, R .... radius of the coil [ml
15  N .... number of turns in the coil t .... length of the coil [m]
[err].... specific magnetic permeability K .... Nagaoka's coefficient. For
example, when l = 2500 [err] R= 1000 [err] N = 10, and the inductance L is
120 nH. At a frequency 20  of 1.8 GHz, the inductance L may be regarded as
an impedance of 1.35 [err] Accordingly, when the coil 16 is inserted in the
power feeding line, the coil 16 functions as a noise eliminating element,
improving the noise elimination effect. Other modifications of the
formation of the high inductance element provided in the power supply line
may be made in addition to that shown in Fig. 5. In Fig. 4, a high
inductance component may be obtained 25  by series-connecting the
conductive members 14-5 to 14-7 through the conductive layer strips 11-2a"
and 11 -4a", however, the conductive layer strip 11-1 a" between the
conductive members 14-5 and 14-7 must be cut to make a series-connected
conductive element having a high inductance. A high inductive element also
may be obtained by inserting a folded wire into a throughhole, for example,
throughhole 12-9 in Fig. 5. In Figs. 1 and 4, the viaholes and throughholes
are normally formed with a circular cross section, 30  however, this cross
section may be formed in another shape, such as a square. In addition, the
insulation layers of the stacked layer unit 11 do not necessarily have the
same thickness. Furthermore, the chip mounted on the package may be a
single GaAs FET chip, not an IC. 35 Claims 1. An integrated circuit device
comprising: a plurality of stacked insulation layers (11-1 b to 11 -6b); 40
a plurality of conductive layer strips (11-1a to 11-6a), one of which is
formed on a surface of each of said insulation layers; a chip (3), mounted
on the uppermost of said insulation layers, and including a plurality of
circuit 



elements; first conductive means (13), formed in said stacked insulation
layers and coupled to said chip and 45     having a first inductance, for
supplying a first signal, which is a high frequency signal, applied to or
received from said circuit elements in said chip; second conductive means
(14), formed in said stacked layers and coupled to said chip and having a
second inductance higher than said first inductance, for supplying a second
signal, which is a low frequency signal having a lower frequency than that
of the high frequency signal, applied to or received so     from said
circuit elements in said chip; and package means (21 to 24) for enclosing
and hermetically sealing said stacked insulation layers, said chip, and
said first and said second conductive means, wherein said first (13) and
said second (14) conductive means each comprise: a viahole (12-1 to 12-3)
formed in said stacked insulation layers, and 55         a conductive
material (13-1, 14-1, 14-2) having first and second ends, formed in said
via hole, which is connected to one of said conductive layer strips at said
first end and connected to another of said conductive layer strips at said
second end. 7    EP 0 199 635 B1 2. An integrated circuit device according
to claim 1. wherein each of said first conductive means (13) has a large
crosssectional area and each of said second conductive means (14) has a
small cross-sectional area. 5  3  An integrated circuit device according to
claim 2, wherein said first (13) and second (14) conductive means are
formed of the same conductive material. 4. An integrated circuit device
according to claim 3, wherein said cross-sectional area of said each first
conductive means (13) is defined in such a way that a predetermined low
inductance is obtained for 10    said first signal. 5. An integrated
circuit device according to claim 4, wherein said cross-sectional area of
said each second conductive means (14) Is defined in such a way that a
predetermined high inductance is obtained for said first signal. 15 6. An
integrated circuit device according to claim 1, wherein each of said first
conductive means (13) has a short length along an axial line of said
viahole (12-1 to 12-3) and each of said second conductive means (14) has a
long length along said axial line. 20  7. An integrated circuit device
according to claim 6. wherein said first (13) and second (14) conductive
means are formed of the same conductive material. 8. An integrated circuit
device according to claim 7, wherein said short length of each of said
first conductive means (13) is defined in such a way that a predetermined
low inductance is obtained for 25     said first signal. 9. An integrated
circuit device according to claim 8, wherein said long length of each of
said second conductive means (14) is defined in such a way that a
predetermined high inductance is obtained for said first signal. 30 10. An
integrated circuit device according to claim 1, wherein each of said first
conductive means (13) has a large crossectional area and a short length
along an axial line of said viahole (12-1 to 12-3), and each of said second
conductive means (14) has a small cross-sectional area and a long length
along said axial line. 35 11. An integrated circuit device according to
claim 10, wherein said first (13) and second (14) conductive means are
formed of the same conductive material. 12. An integrated circuit device
according to claim 11, wherein said short length and large cross-sectional
40     area of each of said first conductive means (13) are defined in such
a way that a predetermined low inductance is obtained for said first
signal. 13 An integrated circuit device according to claim 12, wherein said
long length and small cross-sectional 



area of each of said second conductive means (14) are defined in such a way
that a predetermined 45     high inductance is obtained for said first
signal. 14. An integrated circuit device according to claim 1, wherein said
second conductive means (14) comprise coil/s inserted in a/several
throughholers (12-1 to 12-3) and having a high inductance. 60
Revendications 1. Dispositif a circuit integre comprenant: plusieurs
couches d'isolation empilees (11-lb a 11-6b): 56         plusleurs bandes
en couche conductrice (11-1a a 11-6a), 'une de celles-ci 6tant formee a la
surface de chacune desdites couches d'isolation; une puce (3), mont6e sur
la couche desolation situee au-dessus et comportant plusieurs elments de
circuit;    des premiers moyens conducteurs (13). formes dans lesdites
couches d'isolation empilees et coupl6s a ladite puce, qui pr6sentent une
premiere inductance, servant a la d6livrance d'un premier signal, qui est
un signal de haute frdquence, applique auxdits elements de circuit de
ladite puce, ou bien regu de ceux-ci; 5         des deuxiemes moyens
conducteurs (14), form6s dans lesdites couches empilees et coupils a ladite
puce, qui possedent une deuxieme inductance, plus dlevde quo ladite
premiere inductance, servant & la dclivrance d'un deuxibme signal, qui est
un signal de basse frdquence, possddant une frdquence inferleure a celle du
signal de haute frequence, applique auxdits elements de circuit de ladite
puce ou bien reQu de ceux-ci ; et 70        un botier (21 a 24) servant a
entourer et A enfermer hermetiquement lesdites couches d'isolation
empilees, ladite puce et lesdits premiers et deuxiemes moyens conducteurs,.
oQ lesdits premiers et deuxiemes moyens conducteurs (13, 14) comprennent
chacun: un trou passant (12-1 a 12-3) forme dans lesdites couches
dtisolation empildes ; et un matdriau conducteur (13-1, 14-1, 14-2)
possedant une premiere et une deuxieme extrdmitd, 15    formr  dans ledit
trou passant, qui est connectd a l'une desdites bandes en couche
conductrice au niveau de ladite premibre extremitd et qul est connectd a
une autre desdites bandes en couche conductince au niveau de ladite
deuxieme extremite. 2. Dispositif a circuit integrd salon la revendication
1, ou chacun desdits premiers moyens conducteurs 20     (13) possade une
grande aire en section droite et chacun desdits deuxiemes moyems
conducteurs (14) possede une petite aire en section droite. 3. Dispositif a
circuit integr6 selon la revendication 2, ou lesdits premiers et deuxiemes
moyens conducteurs (13, 14) sont formds du meme matdriau conducteur. 25 4.
Dispositif & circuit integre selon la revendication 3, ob ladite aire en
section droite de chaque dit premier moyen conducteur (13) est definie de
telle manibre qu'une inductance basso prdddterminde est obtenue pour ledit
premier signal. 30  S. Dispositif a circuit intdgrd selon ia revendication
4. ou ladite aire en section droite de chaque dit deuxiwme moyen conducteur
(14) est deflnie de telle maniere qu'une inductance elevee predeterminde
est obtenue pour ledit premier signal. 6. Dispositif a circuit integrd
solon la revendication 1, ou chacun desdits premiers moyens conducteurs 35
(13) possede une longueur courte suivant la ligne axiale des trous passants
(12-1 a 12-3) et chacun desdits deuxijmes moyens conducteurs (14) possede
une grande longuour suivant ladite ligne axiale. 7. Dispositif a circuit
intdgrd solon la revendication 6, oO lesdits premiers et deuxiemes moyens
conducteurs (13, 14) sont formes du meme matdrlau conducteur. 40 8
Disposifif a circuit intdgr6 selon la revendication 7, ou ladite courte
longuour de chacun desdits premiers moyens conducteurs (13) est definie de
telle maniere qu'une inductance basse predeterminee est obtenue pour ledit
premier signal. 45  9. Dispositif a circuit integre solon la revendication
8. ou ladite grande longueur de chacun desdits deuxiemes moyens conducteurs
(14) est definie de telle maniere qu'une inductance elevee predetormi- 



nee est obtenue pour ledit premier signal. 10. Dispositif a circuit intdgre
solon la revendication 1. ob chacun desdits premiers moyens conducteurs 50
(13) possede une grande aire en section et une longuour courto suivant la
ligne axiale dudit trou passant (12-1 a 12-3), et chacun desdits deuxiemes
moyens conducteurs (14) possade une petite aire en section droite et une
grande longueur suivant ladite ligne axiale. 11. Dispositif a circuit
intdgrd solon la revendication 10, oO lesdits premiers et deuxibmes moyens
55     conducteurs (13, 14) sont formes du mime materiau conducteur. 12.
Dispositif a circuit lntdgre selon la revendication 11, ot) ladite longueur
courte et ladite grande aire en section droite de chacun desdits premiers
moyens conducteurs (13) sont definies de telle maniere    EP 0199 635 B1
*c   L  M   S  * qu'une inductance faible pr6d6terminee est obtenue pour
ledit premier signal. 13. Dispositif a circuit integre selon la
revendication 12, ob ladite grande longueur et ladite petite aire en
section droite de chacun desdits deuxiemes moyens conducteurs (14) sont
definies de telle maniere 5     qu'une inductance elevee predeterminee est
obtenue pour ledit premier signal. 14. Dispositif a circuit int6gre selon
la revendication 1, oO lesdits deuxibmes moyens (14) comprennent une ou
plusleurs bobines inserees dans un ou plusieurs trous passants (12-1 a
12-3) et possedant une inductance elevee. 10 Anspr1che 1. Integrierte
Schaltungsvorrichtung mit: 15        einer Vielzahl von gestapelten
Isolationsschichten (11-lb bis 11-6b); einer Vielzahl von leitenden
Schichtstrelfen (11-la bis 11-Oa), von denen einer auf elner Oberflache von
jeder der genannten lsolationsschichten geblldet ist; einem Chip (3), das
auf der obersten der genannten Isolatlonsschlchten montiert ist und eine
Vielzahl von Schaltungselementen enthalt; 20        ersten leltenden
Einrichtungen (13), die In den genannten gestapelten lsolationsschichten
gebildet sind und mit dem genannten Chip gekoppelt slnd und eine erste
Induktanz haben, um ein erstes Signal zu liefern, welches ein
Hochfrequenzsignal ist, das den genannten Schaltungselementen in dem
genarinten Chip zugeffhrt oder von diesen empfangen wird; zweiten leitenden
Einrichtungen (14), die in den genannten gestapelten Schichten gebildet und
mit 25     dem genannten Chip gekoppelt sind und eine zweite Induktanz
haben, hoher als die erste Induktanz, um ein zweites Signal zu liefern,
welches ein Niederfrequenzsignal Ist, das eine niedrigere Frequenz als jens
des HochfrequenzsIgnals hat, welches den genannten Schaltungselementen in
dem genannten Chip zugeflihrt oder von diesen emptangen wird; und
Packungselnrichtungen (21 bis 24), urn die gestapelten Isolatlonsschichten,
das genannte Chip und 30     die genannten ersten und zwelten leltenden
Einrichtungen elnzuschlielien und herrnetisch zu versie- ge:n; wobei die
genannten ersten (13) und zweiten (14) leitenden Einrichtungen Jeweils
umfassen: ein Durchgangsloch (12-1 bis 12-3), das in den gestapelten
lsolatlonsschichten geforrnt ist, und ein leitendes Material (13-1. 14-1,
14-2), das erste und zweite Enden hat, die in dem genannten 35
Durchgangsloch gebildet sind, watches an dem genannten ersten Ende mit
ainem der genannten leitenden Schichtstreifen verbunden ist und an dam
genannten zweiten Ende mit elnem anderen der genannten leitenden
Schichtstreifen verbunden ist. 2. Integrierte Schaltungsvorrichtung nach
Anspruch 1, be! der jade der genannten ersten leitenden 40
Einrichtungen (13) elnen groBen Querschnittsbereich und jede der genannten
zweiten leitenden Einrich- tungen (14) elnen klelnen Querschnittsbereich
hat. 3. Integrierte Schaitungsvorrichtung nach Anspruch 2, bei der die
genannten ersten (13) und zweiten (14) leitenden Einrichtungen aus
demselben leitenden Material gebildet sind. 45 4. Integrierte
Schaltungsvorrichtung nach Anspruch 3, bei der der genannte
Querschnittsbereich von jeder genannten ersten leitenden Einrichtung (13)
in solch eaner Weise definlert ist, daB eine vorbestimmte niedrige
Induktanz fUr das genannte erste Signal erzielt wird. 



so  5. Integrierte Schaltungsvorrichtung nach Anspruch 4, be! der der
genannte Querschnittsbereich von leder genannten zweiten leitenden
Einrichtung (14) in solch einer Weise definiert ist, daB eine vorbestimmte
hohe Induktanz fUr das genannte erste Signal erzielt wird. 6. Integrierte
Schaltungsvorrichtung nach Anspruch 1, be! der jede der genannten  erstn
leitenden 55     Einrichtungen (13) eine kurze LAnge langs einer axialen
Linie des genannten Durchgangslochs (12-1 bis 12-3) hat und jede der
genannten zweiten leitenden Einrichtungen (14) eine lange Lange fangs der
genannten axialen Linle hat. 10    * *  .      EP 0 199 63581
. | ||||||| |||| ||||| l||| || |||| _,^
*  ~~~~~~~~~~~~~~~~~~~~~~C   L   M   S * 7. Integrierte
Schaltungsvorrichtung nach Anspruch 6, be! der die genannten ersten (13)
und zweiten (14) leltenden Einrichtungen aus demselben leitenden Material
gebildet sind. &  Integrierte Schaltungsvornchtung nach Anspruch 7, be! der
die genannte kurze LAnge von jeder der 5      genannten ersten leitenden
Einrichtungen (13) in solch elner Weise definiert ist, daR eine
vorbestimmte niedrige induktanz ffir das genannte erste Signal erzielt
wird. 9. Integrierte Schaltungsvorrichtung nach Anspruch 8, bei der die
genannte lange Lnge von jeder der genannten zweiten leltenden Einrichtungen
(14) in solch elner Weise definiert ist, dael eine vorbestimm- 10    te
hohe Induktanz fOr das genannte erste Signal erzielt wird. *- 10.
Integrierte Schaltungsvorrichtung nach Anspruch 1, bei der jede der
genannten ersten leitenden Einrichtungen (13) einen grolen
Querschnittsbereich und eine kurze LUnge langs einer axialen Linie des
genannten Durchgangslochs (12-1 bis 12-3) hat, und jede der genannten
zweiten leitenden 16     Einrichtungen (14) einen klelnen
Querschnittsbereich und elne lange I.Inge 1angs der genannten axialen Linie
hat. 11. Integrierte Schaltungsvorrichtung nach Anspruch 10. be! der die
genannten ersten (13) und zweiten (14) leltenden Einrichtungen aus
demselben leitenden Material gebildet sind. K   20 12. Integrierte
Schaitungsvorrichtung nach Anspruch 11, bel der die genannte kurze Lange
und der grolie Querschnittsbereich von jeder der genannten ersten leitenden
Einrichtungen (13) in solch einer Weise definiert sind, dall eine
vorbestimmte niedrige Induktanz fOr das genannte erste Signal erzielt wird.
25  13. Integrierte Schaltungsvorrichtung nach Anspruch 12, bei der die
genannte lange Liange und ein kleiner Querschnittsbereich von jeder der
genannten zweiten leitenden Einrichtungen (14) in solch einer Weise
definiert sind, daB eine vorbestimmte hohe Induktanz fOr das genannte erste
Signal erzielt wird. 14. Integrierte Schaltungsvorrichtung nach Anspruch 1,
bei der die genannten zweiten leitenden Einrichtun- 30     gen (14) eine
Spule/Spulen umfaftt, die in einemr/mehreren Durchgangsloch/-lchem (12-1
bis 12-3) eingefOgt Ist/sind und eine hohe Induktanz hat/haben. 35 40 45 60
65    


