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(57) ABSTRACT 

A multilayer feedthrough capacitor array is provided with a 
capacitor element, and ?rst to sixth terminal electrodes. The 

capacitor element has a plurality of laminated insulator 
layers, a ?rst signal internal electrode and a ?rst ground 
internal electrode disposed so as to face each other with the 
insulator layer in between, and a second signal internal 
electrode and a second ground internal electrode disposed so 
as to face each other with the insulator layer in between. The 
?rst signal internal electrode includes a ?rst signal lead 
portion electrically and physically connected to the ?rst 
terminal electrode, and a second signal lead portion electri 
cally and physically connected to the second terminal elec 
trode. The ?rst ground internal electrode includes a ?rst 
ground lead portion electrically and physically connected to 
the ?fth terminal electrode, and a second ground lead portion 
electrically and physically connected to the sixth terminal 
electrode. The second signal internal electrode includes a 
third signal lead portion electrically and physically con 
nected to the third terminal electrode, and a fourth signal 
lead portion electrically and physically connected to the 
fourth terminal electrode. The second ground internal elec 
trode includes a third ground lead portion electrically and 
physically connected to the ?fth terminal electrode, and a 
fourth ground lead portion electrically and physically con 
nected to the sixth terminal electrode. The ?rst signal 
internal electrode and the second ground internal electrode 
are disposed so as not to face each other with the insulator 
layer in between, and the second signal internal electrode 
and the ?rst ground internal electrode are disposed so as not 
to face each other with the insulator layer in between. 
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Fig. 3 
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Fig.5 
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Fig.6 
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Fig. 7 
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Fig.11 
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Fig.12 
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Fig. 13 
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Fig. 14 
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Fig. 15 
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MULTILAYER FEEDTHROUGH CAPACITOR 
ARRAY 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a multilayer 
feedthrough capacitor array. 
[0003] 2. Related Background Art 
[0004] A knoWn multilayer feedthrough capacitor array of 
this type is a capacitor array in Which a plurality of signal 
internal electrodes and a plurality of ground internal elec 
trodes are laminated through insulator layers to form a 
plurality of capacitors along the laminate direction (e.g., cf. 
Japanese Patent Application Laid-Open No. 11-97291). In 
such a multilayer feedthrough capacitor array, the plurality 
of ground internal electrodes are connected to one terminal 
electrode, and connected to the ground via the terminal 
electrode. 

SUMMARY OF THE INVENTION 

[0005] However, there exists a problem of occurrence of 
crosstalk in the multilayer feedthrough capacitor array 
described in the Laid-Open No. 11-97291. 
[0006] In the multilayer feedthrough capacitor array 
described in the Laid-Open No. 11-97291, tWo signal inter 
nal electrodes are disposed With a ground internal electrode 
in betWeen, and thus the ground internal electrode is com 
mon to tWo different capacitors. For this reason, the ground 
internal electrode acts as a common impedance to the tWo 
different capacitors, and electric currents ?oWing in the tWo 
different capacitors ?oW through the common impedance. 
This results in causing common impedance coupling. 
[0007] When the common impedance coupling occurs 
betWeen tWo different capacitors as described above, the 
ground potential due to the electric current ?oWing in one 
capacitor is affected by the ground potential due to the 
electric current ?oWing in the other capacitor. Namely, the 
ground potential due to the electric current ?oWing in one 
capacitor varies depending upon the electric current ?oWing 
from the other capacitor to the common impedance. This 
variation of the ground potential becomes noise to cause 
crosstalk. 
[0008] An object of the present invention is to provide a 
multilayer feedthrough capacitor array capable of suppress 
ing occurrence of crosstalk. 
[0009] A multilayer feedthrough capacitor array according 
to the present invention is a multilayer feedthrough capacitor 
array comprising a capacitor element, and ?rst to sixth 
terminal electrodes formed on outer surfaces of the capacitor 
element, Wherein the capacitor element has a plurality of 
laminated insulator layers, a ?rst signal internal electrode 
and a ?rst ground internal electrode disposed so as to face 
each other With at least one the insulator layer in betWeen, 
and a second signal internal electrode and a second ground 
internal electrode disposed so as to face each other With at 
least one the insulator layer in betWeen, Wherein the ?rst 
signal internal electrode comprises ?rst and second signal 
lead portions led to the outer surfaces, and the ?rst and 
second signal lead portions are electrically connected to the 
?rst and second terminal electrodes, respectively, Wherein 
the ?rst ground internal electrode comprises ?rst and second 
ground lead portions led to the outer surfaces, and the ?rst 
and second ground lead portions are electrically connected 
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to the ?fth and sixth terminal electrodes, respectively, 
Wherein the second signal internal electrode comprises third 
and fourth signal lead portions led to the outer surfaces, and 
the third and fourth signal lead portions are electrically 
connected to the third and fourth terminal electrodes, respec 
tively, Wherein the second ground internal electrode com 
prises third and fourth ground lead portions led to the outer 
surfaces, and the third and fourth ground lead portions are 
electrically connected to the ?fth and sixth terminal elec 
trodes, respectively, and Wherein the ?rst signal internal 
electrode and the second ground internal electrode are 
disposed so as not to face each other With the insulator layer 
in betWeen, and the second signal internal electrode and the 
?rst ground internal electrode are disposed so as not to face 
each other With the insulator layer in betWeen. 
[0010] The multilayer feedthrough capacitor array accord 
ing to the present invention comprises the ?rst ground 
internal electrode disposed so as to face the ?rst signal 
internal electrode With at least one the insulator layer in 
betWeen, and the second ground internal electrode disposed 
so as to face the second signal internal electrode With at least 
one the insulator layer in betWeen, the ?rst signal internal 
electrode and the second ground internal electrode are 
disposed so as not to face each other With the insulator layer 
in betWeen, and the second signal internal electrode and the 
?rst ground internal electrode are disposed so as not to face 
each other With the insulator layer in betWeen. Therefore, the 
?rst and second ground internal electrodes do not act as a 
common impedance, and no common impedance coupling 
occurs betWeen a capacitor constructed of the ?rst signal 
internal electrode and the ?rst ground internal electrode, and 
a capacitor constructed of the second signal internal elec 
trode and the second ground internal electrode. As a result, 
occurrence of crosstalk can be suppressed betWeen the 
foregoing capacitors. 
[0011] Incidentally, the ?rst ground internal electrode and 
the second ground internal electrode are electrically con 
nected through the ?fth and sixth terminal electrodes. Since 
the impedance of the ?fth and sixth terminal electrodes is 
much smaller than the impedance of the ?rst and second 
ground internal electrodes, a possibility of occurrence of 
common impedance coupling is extremely loW. 
[0012] Preferably, the ?rst signal internal electrode and the 
second ground internal electrode are disposed in one plane. 
In this case, the number of layers for the internal electrodes 
is reduced and it can achieve a loWer pro?le of the capacitor 
element. 
[0013] Preferably, the second ground internal electrode is 
formed so that a marginal portion thereof facing the ?rst 
signal internal electrode is cut off, and the ?rst signal 
internal electrode comprises a projection portion extending 
toWard a region formed so as to be cut off in the second 
ground internal electrode. In this case, the area of the ?rst 
signal internal electrode can be set to a relatively large value, 
and it can increase the capacitance. 
[0014] Preferably, the second signal internal electrode and 
the ?rst ground internal electrode are disposed in one plane. 
In this case, the number of layers for the internal electrodes 
is reduced and it can achieve a loWer pro?le of the capacitor 
element. 
[0015] Preferably, the ?rst ground internal electrode is 
formed so that a marginal portion thereof facing the second 
signal internal electrode is cut off, and the second signal 
internal electrode comprises a projection portion extending 
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toward a region formed so as to be cut off in the ?rst ground 
internal electrode. In this case, the area of the second signal 
internal electrode can be set to a relatively large value, and 
it can increase the capacitance. 

[0016] Preferably, the ?rst signal internal electrode and the 
second signal internal electrode comprise respective por 
tions facing each other With the insulator layer in betWeen. 
In this case, a neW capacitor (so called a general capacitor) 
is constructed of the ?rst signal internal electrode and the 
second signal internal electrode, and it enables a complex 
structure of the multilayer feedthrough capacitor array and 
the general capacitor. 
[0017] Preferably, the capacitor array further comprises 
seventh and eighth terminal electrodes, the ?rst ground 
internal electrode further comprises ?fth and sixth ground 
lead portions led to the outer surfaces, the ?fth and sixth 
ground lead portions are electrically connected to the sev 
enth and eighth terminal electrodes, respectively, the second 
ground internal electrode comprises seventh and eighth 
ground lead portions led to the outer surfaces, and the 
seventh and eighth ground lead portions are electrically 
connected to the seventh and eighth terminal electrodes, 
respectively. In this case, the capacitor array can be realiZed 
as a multilayer feedthrough capacitor array capable of 
handling a large electric current. 

[0018] The present invention successfully provides the 
multilayer feedthrough capacitor array capable of suppress 
ing occurrence of crosstalk. 

[0019] The present invention Will become more fully 
understood from the detailed description given hereinbeloW 
and the accompanying draWings Which are given by Way of 
illustration only, and thus are not to be considered as limiting 
the present invention. 
[0020] Further scope of applicability of the present inven 
tion Will become apparent from the detailed description 
given hereinafter. HoWever, it should be understood that the 
detailed description and speci?c examples, While indicating 
preferred embodiments of the invention, are given by Way of 
illustration only, since various changes and modi?cations 
Within the spirit and scope of the invention Will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a perspective vieW of a multilayer 
feedthrough capacitor array according to the ?rst embodi 
ment. 

[0022] FIG. 2 is an exploded perspective vieW of a capaci 
tor element in the multilayer feedthrough capacitor array 
according to the ?rst embodiment. 

[0023] FIG. 3 is schematic vieWs shoWing shapes of 
internal electrodes. 

[0024] FIG. 4 is an equivalent circuit diagram of the 
multilayer feedthrough capacitor array according to the ?rst 
embodiment. 

[0025] FIG. 5 is an exploded perspective vieW of a capaci 
tor element in a modi?cation example of the multilayer 
feedthrough capacitor array according to the ?rst embodi 
ment. 

[0026] FIG. 6 is schematic vieWs shoWing shapes of 
internal electrodes. 
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[0027] FIG. 7 is an exploded perspective vieW of a capaci 
tor element in another modi?cation example of the multi 
layer feedthrough capacitor array according to the ?rst 
embodiment. 
[0028] FIG. 8 is schematic vieWs shoWing shapes of 
internal electrodes. 
[0029] FIG. 9 is an equivalent circuit diagram of the 
modi?cation example of the multilayer feedthrough capaci 
tor array according to the ?rst embodiment. 
[0030] FIG. 10 is a perspective vieW of a multilayer 
feedthrough capacitor array according to the second embodi 
ment. 

[0031] FIG. 11 is an exploded perspective vieW of a 
capacitor element in the multilayer feedthrough capacitor 
array according to the second embodiment. 
[0032] FIG. 12 is schematic vieWs shoWing shapes of 
internal electrodes. 
[0033] FIG. 13 is an exploded perspective vieW of a 
capacitor element in a modi?cation example of the multi 
layer feedthrough capacitor array according to the second 
embodiment. 
[0034] FIG. 14 is schematic vieWs shoWing shapes of 
internal electrodes. 
[0035] FIG. 15 is an exploded perspective vieW of a 
capacitor element in another modi?cation example of the 
multilayer feedthrough capacitor array according to the 
second embodiment. 
[0036] FIG. 16 is schematic vieWs shoWing shapes of 
internal electrodes. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] The preferred embodiments of the present inven 
tion Will be described beloW in detail With reference to the 
accompanying draWings. In the description identical ele 
ments or elements With identical functionality Will be 
denoted by the same reference symbols, Without redundant 
description. 

First Embodiment 

[0038] A con?guration of a multilayer feedthrough capaci 
tor array CA1 according to the ?rst embodiment Will be 
described With reference to FIGS. 1 to 3. FIG. 1 is a 
perspective vieW of the multilayer feedthrough capacitor 
array according to the ?rst embodiment. FIG. 2 is an 
exploded perspective vieW of a capacitor element in the 
multilayer feedthrough capacitor array according to the ?rst 
embodiment. FIG. 3 is schematic vieWs shoWing shapes of 
internal electrodes. 
[0039] The multilayer feedthrough capacitor array CA1, 
as shoWn in FIG. 1, is provided With a capacitor element 1 
of approximately rectangular parallelepiped shape, and ?rst 
to sixth terminal electrodes 11-16 disposed on outer surfaces 
of the capacitor element 1. The capacitor element 1 includes 
?rst and second principal surfaces 2, 3 facing each other, ?rst 
and second end surfaces 4, 5 facing each other, and ?rst and 
second side surfaces 6, 7 facing each other. The ?rst and 
second end surfaces 4, 5 and the ?rst and second side 
surfaces 6, 7 extend so as to connect the ?rst principal 
surface 2 and the second principal surface 3. 
[0040] The ?rst terminal electrode 11, the third terminal 
electrode 13, and the ?fth terminal electrode 15 are disposed 
on the ?rst side surface 6 of the capacitor element 1. The ?rst 
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terminal electrode 11 and the third terminal electrode 13 are 
located in the marginal regions of the ?rst side surface 6. The 
?fth terminal electrode 15 is located in the central region of 
the ?rst side surface 6. The second terminal electrode 12, the 
fourth terminal electrode 14, and the sixth terminal electrode 
16 are disposed on the second side surface 7 of the capacitor 
element 1. The second terminal electrode 12 and the fourth 
terminal electrode 14 are located in the marginal regions of 
the second side surface 7. The sixth terminal electrode 16 is 
located in the central region of the second side surface 7. The 
?rst to fourth terminal electrodes 11-14 function as signal 
terminal electrodes, and the ?fth and sixth terminal elec 
trodes 15, 16 as ground terminal electrodes. 
[0041] The ?rst to sixth terminal electrodes 11-16 are 
formed, for example, by applying an electroconductive paste 
containing electroconductive metal poWder and glass frit, 
onto the outer surfaces of the capacitor element 1 and baking 
it. A plated layer is formed on the baked electrodes in certain 
cases as occasion may demand. 

[0042] The capacitor element 1 has a plurality of lami 
nated insulator layers 21, a ?rst signal internal electrode 23 
and a ?rst ground internal electrode 25, and a second signal 
internal electrode 27 and a second ground internal electrode 
29. Each insulator layer 21 extends in parallel With the ?rst 
and second principal surfaces 2, 3. In the capacitor element 
1, the direction in Which the ?rst principal surface 2 faces the 
second principal surface 3, is a laminate direction of the 
plurality of insulator layers 21. The ?rst signal internal 
electrode 23 and the ?rst ground internal electrode 25 are 
disposed so as to face each other With the insulator layer 21 
in betWeen. The second signal internal electrode 27 and the 
second ground internal electrode 29 are disposed so as to 
face each other With the insulator layer 21 in betWeen. 
[0043] Each insulator layer 21 is constructed, for example, 
of a sintered body of a ceramic green sheet containing a 
dielectric ceramic. In practical multilayer feedthrough 
capacitor array CA1, the insulator layers 21 are integrally 
formed so that no border can be Visually recognized betWeen 
the insulator layers 21. Each of the internal electrodes 23-29 
is constructed of a sintered body of an electroconductive 
paste. The ?rst and second signal internal electrodes 23, 27 
constitute feedthrough conductors in the multilayer 
feedthrough capacitor array CA1. 
[0044] The ?rst signal internal electrode 23 is disposed in 
the same plane as the second ground internal electrode 29 is, 
as shoWn in (a) in FIG. 3. Namely, the ?rst signal internal 
electrode 23 and the second ground internal electrode 29 are 
located on the same insulator layer 21. The ?rst signal 
internal electrode 23 and the second ground internal elec 
trode 29 are placed alongside in a direction in Which the ?rst 
end surface 4 and the second end surface 5 face each other, 
While being spaced With a predetermined spacing. The ?rst 
signal internal electrode 23 and the second ground internal 
electrode 29 are electrically isolated from each other. Since 
the ?rst signal internal electrode 23 and the second ground 
internal electrode 29 are disposed in the same plane, they are 
disposed so as not to face each other With the insulator layer 
21 in betWeen. 

[0045] The second signal internal electrode 27 is disposed 
in the same plane as the ?rst ground internal electrode 25 is, 
as shoWn in (b) in FIG. 3. Namely, the second signal internal 
electrode 27 and the ?rst ground internal electrode 25 are 
located on the insulator layer 21 different from the insulator 
layer 21 on Which the ?rst signal internal electrode 23 and 
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the second ground internal electrode 29 are located. The 
second signal internal electrode 27 and the ?rst ground 
internal electrode 25 are placed alongside in the direction in 
Which the ?rst end surface 4 and the second end surface 5 
face each other, While being spaced With a predetermined 
spacing. The second signal internal electrode 27 and the ?rst 
ground internal electrode 25 are electrically isolated from 
each other. Since the second signal internal electrode 27 and 
the ?rst ground internal electrode 25 are placed in the same 
plane, they are disposed so as not to face each other With the 
insulator layer 21 in betWeen. 
[0046] The ?rst signal internal electrode 23 includes a ?rst 
signal lead portion 2411 led to the ?rst side surface 6, and a 
second signal lead portion 24b led to the second side surface 
7. The ?rst signal internal electrode 23 penetrates the 
capacitor element 1 from the ?rst side surface 6 to the 
second side surface 7. 
[0047] The ?rst signal lead portion 24a is electrically and 
physically connected to the ?rst terminal electrode 11. The 
second signal lead portion 24b is electrically and physically 
connected to the second terminal electrode 12. These con 
nections result in electrically connecting the ?rst signal 
internal electrode 23 to the ?rst terminal electrode 11 and to 
the second terminal electrode 12. 
[0048] The ?rst ground internal electrode 25 includes a 
?rst ground lead portion 2611 led to the ?rst side surface 6, 
and a second ground lead portion 26b led to the second side 
surface 7. The ?rst ground internal electrode 25 penetrates 
the capacitor element 1 from the ?rst side surface 6 to the 
second side surface 7. 
[0049] The ?rst ground lead portion 26a is electrically and 
physically connected to the ?fth terminal electrode 15. The 
second ground lead portion 26b is electrically and physically 
connected to the sixth terminal electrode 16. These connec 
tions result in electrically connecting the ?rst ground inter 
nal electrode 25 to the ?fth terminal electrode 15 and to the 
sixth terminal electrode 16. 
[0050] The second signal internal electrode 27 includes a 
third signal lead portion 2811 led to the ?rst side surface 6, 
and a fourth signal lead portion 28b led to the second side 
surface 7. The second signal internal electrode 27 penetrates 
the capacitor element 1 from the ?rst side surface 6 to the 
second side surface 7. 
[0051] The third signal lead portion 28a is electrically and 
physically connected to the third terminal electrode 13. The 
fourth signal lead portion 28b is electrically and physically 
connected to the fourth terminal electrode 14. These con 
nections result in electrically connecting the second signal 
internal electrode 27 to the third terminal electrode 13 and 
to the fourth terminal electrode 14. 
[0052] The second ground internal electrode 29 includes a 
third ground lead portion 3011 led to the ?rst side surface 6, 
and a fourth ground lead portion 30b led to the second side 
surface 7. The second ground internal electrode 29 pen 
etrates the capacitor element 1 from the ?rst side surface 6 
to the second side surface 7. 
[0053] The third ground lead portion 30a is electrically 
and physically connected to the ?fth terminal electrode 15. 
The fourth ground lead portion 30b is electrically and 
physically connected to the sixth terminal electrode 16. 
These connections result in electrically connecting the sec 
ond ground internal electrode 29 to the ?fth terminal elec 
trode 15 and to the sixth terminal electrode 16. The ?rst 
ground internal electrode 25 and the second ground internal 










