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(57) ABSTRACT 

Arnultilayer capacitor Whose equivalent series inductance is 
reduced includes a capacitor main body having a generally 
rectangular parallel piped shape With tWo principal surfaces 
in a face-to-face relationship With each other and four side 
surfaces connecting the principal surfaces. A capacitor unit 
is formed in the capacitor main body by a respective pair of 
?rst and second internal electrodes disposed in the main 
body in a face-to-face relationship With a dielectric material 
layer interposed therebetWeen. At least three ?rst external 
electrodes are located on respective ones of the side surfaces 
of the capacitor main body, With at least one of the ?rst 
external electrodes being located on each of at least three of 
the side surfaces. The ?rst internal electrode has at least 
three ?rst lead electrodes, each of Which extends to and is 
electrically coupled to a respective one of the ?rst external 
electrodes. A plurality of second external electrodes are 
located on respective side surfaces of the capacitor main 
body and the second internal electrode has an equal plurality 
of second lead electrodes, each extending to and being 
electrically coupled to a respective one of the second exter 
nal electrodes. 
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MULTILAYER CAPACITOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a multilayer 
capacitor and, more particularly, to a multilayer capacitor 
Which can be advantageously used in high frequency cir 
cuits. 

[0003] 2. Description of the Related Art 

[0004] Conventional multilayer capacitors include that 
described in Japanese Unexamined Patent Publication No. 
H2-256216 in Which a multilayer capacitor 1, as shoWn in 
FIGS. 15 through 17, is disclosed. FIG. 15 is a plan vieW 
of the external appearance of the multilayer capacitor 1. 
FIG. 16 is a plan vieW of a ?rst section of the multilayer 
capacitor 1 shoWing a ?rst electrode 10 located on one 
surface of one internal dielectric layer 9 of the capacitor 1. 
FIG. 17 is a plan vieW of a second section of the multilayer 
capacitor 1 shoWing a second electrode 11 located on one 
surface of a differential internal dielectric layer 9 of the 
capacitor 1. 

[0005] Referring to FIGS. 15-17, the multilayer capacitor 
1 includes a capacitor main body 8 in the form of a 
rectangular parallelpiped having tWo principal surfaces 2 
and 3 in a face-to-face relationship With each other and four 
side surfaces 4, 5, 6 and 7 connecting the principal surf aces 
2 and 3. The capacitor main body 8 includes a plurality of 
dielectric layers 9 (FIGS. 16-17) made of, for example, a 
ceramic dielectric material. Each of the dielectrical layers is 
generally planar in shape and lies generally parallel to the 
principal surfaces 2 and 3. At least a pair of ?rst and second 
internal electrodes 10 and 11 are provided on respective 
surfaces of-the dielectric layers 9 in a face-to-face relation 
ship With each other With a dielectric layer 9 interposed 
therebetWeen to form a capacitor unit. 

[0006] The ?rst internal electrode 10 is formed With four 
lead electrodes 12, 13, 14 and 15 Which extend to tWo 
opposing side surfaces 4 and 6, as shoWn. 

[0007] Each lead electrode 12, 13, 14 and 15 is coupled to 
a respective external terminal electrode 16, 17, 18 and 19 
provided on the side surfaces 4 and 6 of the capacitor main 
body 8. Speci?cally, the lead electrodes 12 and 13 are 
connected to the external terminal electrodes 16 and 17, 
respectively, Which are located on the side surface 4, and the 
lead electrodes 14 and 15 are connected to the external 
terminal electrodes 18 and 19, respectively, Which are 
located on the side surface 6. 

[0008] Referring to FIG. 17, the second internal electrode 
11 is also formed With four lead electrodes 20, 21, 22 and 23 
Which extend to the side surfaces 4 and 6, respectively. More 
speci?cally, the lead electrodes 20 and 21 extend to positions 
on the side surface 4 Which are different from the positions 
to Which the lead electrodes 12 and 13 extend, and the lead 
electrodes 22 and 23 extend to positions on the side surface 
6 of the main body 8 Which are different from the positions 
to Which the lead electrodes 14 and 15 extend. 

[0009] The lead electrodes 20 through 23 are electrically 
coupled to external terminal electrodes 24, 25, 26 and 27, 
respectively. External terminal electrodes 24 and 25 are 
located on the side surface 4 at positions Which are different 
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from those of the external terminal electrodes 16 and 17. 
External terminal electrodes 26 and 27 are located on the 
side surface 6 at positions Which are different from the 
positions of the external terminal electrodes 18 and 19. 

[0010] Thus, the plurality of ?rst external terminal elec 
trodes 16 through 19 and the plurality of second external 
terminal electrodes 24 through 27 are arranged on the tWo 
side surfaces 4 and 6 such that they alternate adj acently to 
each other. 

[0011] FIG. 18 illustrates current ?oWing through the 
multilayer capacitor 1 as vieWed in plan vieW corresponding 
to FIG. 17. In FIG. 18, ?rst internal electrode 10 and second 
internal electrode 11, shoWn With broken and solid lines, 
respectively, are shoWn in an overlapping relationship. 

[0012] In FIG. 18, the arroWs indicate typical current 
paths and directions. In the state illustrated, current ?oWs 
from each of the external terminal electrodes 24 through 27 
to each of the external terminal electrodes 16 through 19. 
Because an alternating current is used, the direction of 
current How Will reverse periodically. 

[0013] When the currents ?oW, magnetic ?ux is induced. 
The direction of the ?ux is determined by the direction of the 
currents to produce self-inductance components. Since the 
currents How in various directions at central regions 28 
(indicated by circles) of the internal electrodes 10 and 11, the 
induced magnetic ?ux generated by the various currents is 
canceled and substantially no net magnetic flux is produced 
in those regions. 

[0014] The current in the vicinity of each of the external 
terminal electrodes 16 through 19 and 24 through 27 tends 
to How toWard each of the external terminal electrodes 16 
through 19 and aWay from each of the external terminal 
electrodes 24 through 27. There are currents that How to the 
left and right as vieWed in FIG. 18 to spread at an angle of 
about 180 degrees. As a result, a major part of magnetic ?ux 
is canceled and there is no signi?cant generation of net 
magnetic ?ux in these areas. 

[0015] Therefore, in the multilayer capacitor 1 shoWn in 
FIGS. 15 through 17, the generation of self-inductance is 
suppressed in the areas points described above to reduce 
equivalent series induction (hereinafter “ESL”). 

[0016] HoWever, currents ?oW substantially in the same 
direction in the vicinity of each of the side surfaces 5 and 7 
on Which no external terminal electrodes are provided, i.e., 
at each of the left and right edge portions indicated by 
hatching in FIG. 18. This results in substantially no can 
cellation of magnetic ?ux in these areas and signi?cant net 
self-inductance is created. Therefore, the measures taken to 
reduce ESL in the multilayer capacitor 1 shoWn in FIGS. 15 
through 17 is less than desirable. 

SUMMARY OF THE INVENTION 

[0017] It is therefore an object of the invention to provide 
a multilayer capacitor Which more effectively reduces ESL. 

[0018] In accordance With one aspect of the present inven 
tion, a multilayer capacitor, comprises: 
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[0019] a capacitor main body having a generally 
rectangular parallelpiped shape With tWo principal 
surfaces in a face-to-face relationship With each 
other and four side surfaces connecting said principal 
surfaces; 

[0020] m capacitor units formed in said capacitor 
main body, m being an integer greater than or equal 
to one, each of said capacitor units being formed by 
a respective pair of ?rst and second internal elec 
trodes disposed in said main body in a face-to-face 
relationship With a dielectric material layer inter 
posed therebetWeen to form a capacitor unit; 

[0021] n ?rst external electrodes, n being an integer 
greater than 2; each of said ?rst external electrodes 
being located on a respective one of said side sur 
faces of said capacitor main body, at least one of said 
?rst external electrodes being located on each of at 
least three of said side surfaces; 

[0022] said ?rst internal electrode having n ?rst lead 
electrodes, each of said ?rst lead electrodes extend 
ing to and being electrically coupled to a respective 
one of said ?rst external electrodes; 

[0023] p second external electrodes, p being an inte 
ger greater than 1, each of said second external 
electrodes being located on a respective one of said 
side surfaces of said capacitor main body; and 

[0024] said second internal electrode having p second 
lead electrodes, each of said second lead electrodes 
extending to and being electrically coupled to a 
respective one of said second external electrodes. 

[0025] The internal and lead electrodes are preferably 
arranged in such a manner that When currents of different 
polarity are applied to said ?rst and second internal elec 
trodes, the net induced inductance in the area of all four of 
said side surfaces is substantially Zero. 

[0026] In one embodiment of the present invention the 
?rst internal electrode is formed With at least four ?rst lead 
electrodes Which extend respectively to respective ones of 
the four side surfaces. An equal number of ?rst external 
terminal electrodes are provided. At least one of the ?rst 
external terminal electrodes is located on each of the four 
side surfaces. 

[0027] In this embodiment, the second internal electrode is 
formed With at least four second lead electrodes Which 
extend to respective ones of the four side surfaces. An equal 
number of second external terminal electrodes are provided. 
At least one of the second external terminal electrodes is 
located on each of the four side surfaces. 

[0028] It is more advantageous if the above-described 
con?guration is employed for both of the ?rst and second 
internal electrodes. 

[0029] In another embodiment, for each side surface 
Which has both a ?rst and a second external terminal 
electrode, each of the ?rst external terminal electrodes 
located on that surface is located adjacent to one a corre 
sponding second external terminal electrode located on that 
side surface. It is more advantageous if all of the ?rst 
external terminal electrodes and all of the second external 
terminal electrodes are arranged such that they alternate With 
each other throughout the four side surfaces. 
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[0030] In yet another embodiment, all of the external 
terminal electrodes are arranged such that they are not 
adjacent to any other external electrode Which is connected 
to the same internal electrode. 

[0031] In still another embodiment, the ?rst external inter 
nal electrode is formed With three ?rst lead electrodes Which 
extend respectively to three of the side surfaces. The second 
internal electrode is formed With tWo second lead electrodes 
Which extend respectively to tWo of the side surfaces, one of 
Which does have a ?rst external electrode. 

[0032] In the most preferred embodiment, at least one of 
the ?rst and at least one of the second external terminal 
electrodes is provided on each of the four side surfaces. 

[0033] Aplurality of capacitor units can be provided in the 
multilayer capacitor. Each capacitor unit includes a respec 
tive pair of ?rst and second internal electrodes With a 
respective dielectric layer located therebetWeen. 

[0034] According to the present invention, the effect of 
reducing ESL can be expected from effective cancellation of 
magnetic and reduction of the lengths of currents achieved 
by providing a third internal electrode facing at least either 
the ?rst or second internal electrodes With a dielectric 
material layer interposed therebetWeen. The third internal 
electrode is formed With at least tWo third lead electrodes 
Which extend to respective ones of the side surfaces. An 
equal number of third external terminal electrodes are pro 
vided on the corresponding side surfaces and are electrically 
coupled to respective ones of the third lead electrode. 

[0035] In the above-described embodiment, When all of 
the ?rst, second and third external terminal electrodes are 
arranged in the same order of arrangement repeated through 
out the four side surfaces, the various components of mag 
netic ?ux can be more effectively canceled and the lengths 
of the current paths can be shortened further for a further 
reduction of ESL. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] For the purpose of illustrating the invention, there 
is shoWn in the draWing several forms Which are presently 
preferred, it being understood, hoWever, that the invention is 
not limited to the precise arrangements and instrumentalities 
shoWn. 

[0037] FIG. 1 is a plan vieW of a multilayer capacitor 31 
according to a ?rst embodiment of the present invention; 

[0038] FIG. 2 is a plan vieW of the multilayer capacitor 31 
shoWn in FIG. 1 shoWing an internal structure thereof in the 
form of a section along Which a ?rst internal electrode 40 
extends; 

[0039] FIG. 3 is a plan vieW of the multilayer capacitor 
shoWn 31 in FIG. 1 shoWing an internal structure thereof in 
the form of a section along Which a second internal electrode 
41 extends; 

[0040] FIG. 4 is a plan vieW illustrating currents ?oWing 
in the multilayer capacitor 31; 

[0041] FIG. 5 is a plan vieW of a multilayer capacitor 71 
according to a second embodiment of the invention shoWing 
the external appearance thereof; 
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[0042] FIG. 6 is a plan vieW of the multilayer capacitor 71 
shown in FIG. 5 showing an internal structure thereof in the 
form of a section along Which a ?rst internal electrode 40a 
extends; 
[0043] FIG. 7 is a plan vieW of the multilayer capacitor 71 
shoWn in FIG. 5 shoWing an internal structure thereof in the 
form of a section along Which a second internal electrode 
41a extends; 

[0044] FIG. 8 is a plan vieW of a multilayer capacitor 81 
according to a third embodiment of the invention shoWing 
the external appearance thereof; 

[0045] FIG. 9 is a plan vieW of the multiplayer capacitor 
81 shoWn in FIG. 8 shoWing an internal structure thereof in 
the form of a section along Which a third internal electrode 
82 extends; 

[0046] FIG. 10 is a plan vieW of the multiplayer capacitor 
81 shoWn in FIG. 8 shoWing an internal structure thereof in 
the form of a section along Which a ?rst internal electrode 
40b extends; 

[0047] FIG. 11 is a plan vieW of the multilayer capacitor 
81 shoWn in FIG. 8 shoWing an internal structure thereof in 
the form of a section along Which a second internal electrode 
41b extends; 

[0048] FIG. 12 is a plan vieW of a multilayer capacitor 91 
according to a fourth embodiment of the invention shoWing 
the external appearance thereof; 

[0049] FIG. 13 is a plan vieW of the multilayer capacitor 
91 shoWn in FIG. 12 shoWing an internal structure thereof 
in the form of a section along Which a ?rst internal electrode 
40c extends; 

[0050] FIG. 14 is a plan vieW of the multilayer capacitor 
91 shoWn in FIG. 12 shoWing an internal structure thereof 
in the form of a section along Which a second internal 
electrode 41c extends; 

[0051] FIG. 15 is a plan vieW of a conventional multilayer 
capacitor 1 Which is of interest to the present invention 
shoWing the external appearance thereof; 

[0052] FIG. 16 is a plan vieW of the multilayer capacitor 
1 shoWn in FIG. 15 shoWing an internal structure thereof in 
the form of a section along Which a ?rst internal electrode 10 

extends; 
[0053] FIG. 17 is a plan vieW of the multilayer capacitor 
1 shoWn in FIG. 15 shoWing an internal structure thereof in 
the form of a section along Which a second internal electrode 
11 extends; 

[0054] FIG. 18 is a plan vieW illustrating currents ?oWing 
in the multilayer capacitor 1 shoWn in FIG. 15; 

[0055] FIG. 19 is a plan vieW of a multilayer capacitor 
101 according to a ?fth embodiment of the present inven 
tion; 
[0056] FIG. 20 is a plan vieW of the multilayer capacitor 
101 shoWn in FIG. 19 shoWing an internal structure thereof 
in the form of a section along Which a ?rst internal electrode 
40d extends; and 

[0057] FIG. 21 is a plan vieW of the multilayer capacitor 
101 shoWn in FIG. 10 shoWing an internal structure thereof 
in the form of a section along Which a second internal 
electrode 41d extends. 

Dec. 27, 2001 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0058] First Embodiment 

[0059] Referring noW to the draWings, Wherein like 
numerals indicate like elements, there is shoWn in FIGS. 1 
through 3 a ?rst embodiment of a multilayer capacitor 
constructed in accordance With the principles of the present 
invention and designated generally as 31. FIGS. 1 through 
3 correspond to FIGS. 15 through 17. 

[0060] FIG. 1 is a plan vieW of the external appearance 
multilayer capacitor 31. FIG. 2 is a plan vieW multilayer 
capacitor 31 shoWing a ?rst internal electrode 40 located on 
one surface of a ?rst internal dielectric layer 39 of the 
capacitor 31. FIG. 3 is a plan vieW of a second section of the 
multilayer capacitor 31 shoWing a second internal electrode 
41 located on one surface of a second internal dielectric 
layer 39 of the capacitor 31. 

[0061] Multilayer capacitor 31 includes a capacitor main 
body 38 in the form of a rectangular parallelpiped having 
tWo opposed principal surfaces 32 and 33 and four side 
surfaces 34, 35, 36 and 37 extending therebetWeen. The 
capacitor main body 38 includes a plurality of generally 
planar dielectric layers 39 made of, for example, a ceramic 
dielectric material. The main surfaces of the dielectric layers 
39 are situated generally parallel to the principal surfaces 32, 
33 of the capacitor main body 38. At least a pair of ?rst and 
second internal electrodes 40 and 41 are provided in a 
face-to-face relationship With each other With a dielectric 
material layer 39 interposed therebetWeen, each such pair of 
internal electrodes forming a respective capacitor unit. 

[0062] As shoWn in FIG. 2, the ?rst internal electrode 40 
has six lead electrodes 42, 43, 44, 45, 46 and 47, each of 
Which extends to a respective one of the four side surfaces 
34 through 37. Particularly, the lead electrodes 42 and 43 
extend to the side surface 34; the lead electrode 44 extends 
to the side surface 35; the lead electrodes 45 and 46 extend 
to the side surface 36; and the lead electrode 47 extends to 
the side surface 37. 

[0063] Each lead electrode 42-47 is electrically coupled to 
a respective external terminal electrodes 48-53. The external 
terminal electrodes 48 and 49, connected to the lead elec 
trodes 42 and 43, respectively, are located on the side surface 
34; the external terminal electrode 50, connected to the lead 
electrode 44, is located on the side surface 35, the external 
terminal electrodes 51 and 52, connected to the lead elec 
trodes 45 and 46, respectively, are located on the side surface 
36; and the external terminal electrode 53, connected to the 
lead electrode 47, is located on the side surface 37. 

[0064] As shoWn in FIG. 3, the internal electrode 41 is 
formed With six second lead electrodes 54, 55, 56, 57, 58 and 
59, each of Which extend to a respective one of the four side 
surfaces 34 through 37. More speci?cally, the lead elec 
trodes 54 and 55 extend to side surface 34; lead electrode 56 
extends to side surface 35; lead electrodes 57 and 58 extend 
to side surface 36; and lead electrode 59 extends to the side 
surface 37. 

[0065] The positions on the side surfaces 34 through 37 to 
Which the respective lead electrodes 54 through 59 extend 
are different from the positions to Which the respective lead 
electrodes 42 through 47 extend. 
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[0066] External terminal electrodes 60, 61, 62, 63, 64 and 
65, Which are electrically coupled to respective lead elec 
trodes 54 through 59, are provided on the side surfaces 34 
through 37 a positions Which are different than the positions 
of the external terminal electrodes 48 through 53. External 
terminal electrodes 60 and 61, connected to lead electrodes 
54 and 55, respectively, are located on side surface 34; 
external terminal electrode 62, connected to lead electrode 
56, is located on side surface 35; 

[0067] external terminal electrodes 63 and 64, connected 
to lead is electrodes 57 and 58, respectively, are located on 
side surface 36; and external terminal electrode 65, con 
nected to lead electrode 59, are located on side surface 37. 

[0068] The external terminal electrodes 48 through 53 are 
arranged in an interleaved manner such that no tWo external 
electrodes Which are electrically coupled to the same inter 
nal electrode 40 or 41 are adjacent one another. In operation, 
the polariZation of the ?rst and second internal electrodes 40, 
41 are preferably opposite to one another. 

[0069] In order to increase the capacity of the multilayer 
capacitor 31, additional pairs of internal electrodes can be 
provided to de?ne additional capacitor units. For example, 
the multilayer capacitor 31 can include tWo sets of capacitor 
units, each set being de?ned by a respective pair of ?rst and 
second internal electrodes 40, 41 separated by a respective 
dielectric layer. The plurality of capacitor units are prefer 
ably connected in parallel by at least either appropriate ones 
of the ?rst external-terminal electrodes 48 through 53 or the 
second external terminal electrodes 60 through 65. 

[0070] Each of the external terminal electrodes 48 through 
53 and 60 through 65 is preferably formed so as to extend 
not only on the side surfaces 34 through 37 but also onto a 
part of each of the principal surfaces 32 and 33. 

[0071] FIG. 4 illustrates various currents ?oWing in the 
multilayer capacitor 31. In FIG. 4, the ?rst internal electrode 
40 is indicated by a broken line and the second internal 
electrode 41 is indicated by a solid line, the tWo electrodes 
being illustrated in an overlapping relationship. 

[0072] As apparent from these typical paths and the direc 
tions of current ?oW indicated by the arroWs in FIG. 4 (the 
direction of current ?oW indicates that direction of each of 
the noted current paths at a given point in time, the direction 
of the How of current through these paths Will alternate 
periodically), a current ?oWs from each of the second 
external terminal electrodes 60 through 65 to each of the ?rst 
-external terminal electrodes 48 through 53. When such 
currents ?oW, induced magnetic ?ux is generated. 

[0073] As in the prior art, the various components of the 
induced ?ux at the central regions 66 indicated by the circles 
cancel one another out because currents How in various 
directions. Similarly, the various components of the induced 
?ux in the areas of the side surfaces 34 and 36 tend to cancel 
one another. In this connection, current How in the area of 
side surfaces 34 and 36 is very similar to that of the prior art 
of FIG. 18. 

[0074] HoWever, the embodiment of FIGS. 1-4 produces a 
much more desirable result in the areas 67 adjacent the side 
surfaces 35, 37. Since the ?rst external terminal electrodes 
50 and 53 and the second external terminal electrodes 62 and 
65 are provided at the side surfaces 34 and 36, there is no 
signi?cant net current How in the areas 67 and no signi?cant 
generation of net magnetic ?ux. 
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[0075] As a result, the degree of net induced magnetic ?ux 
generated over the entire region of the multilayer capacitor 
31 is signi?cantly reduced, thereby alloWing the ESL to be 
suppressed to a very loW level. 

[0076] Another advantage of this embodiment is that the 
current paths betWeen each of the electrodes is reduced. 
Particularly, each of the ?rst lead electrodes 42 through 47 
(and the ?rst external terminal electrodes 48 through 53) is 
located relatively close to its adjacent second lead electrode 
54 through 59 (and the second external terminal electrode 60 
through 64) compared to the prior art of FIG. 18. This 
reduces the lengths of the current paths and thereby reduces 
self-inductance components produced betWeen them. 

[0077] Second Embodiment 

[0078] FIGS. 5 through 7 shoW a multilayer capacitor 71 
according to a second embodiment of the present invention. 
FIG. 5 is a plan vieW of the external appearance of the 
multilayer capacitor 71. FIG. 6 is a plan vieW shoWing one 
surface of an internal dielectric layer 39 of the multilayer 
capacitor 71 having a ?rst internal electrode 40a located 
thereon. FIG. 7 is a plan vieW shoWing one surface of a 
different one of the internal dielectric layers 39 of the 
multilayer capacitor .71 having a second internal electrode 
41a located thereon. 

[0079] FIGS. 5 through 7 respectively correspond to 
FIGS. 1 through 3 of the ?rst embodiment. In FIGS. 5 
through 7, elements corresponding to elements shoWn in 
FIGS. 1 through 3 are indicated by like reference numbers 
and Will not be described here to avoid duplication. 

[0080] Referring to FIG. 6, the ?rst internal electrode 40a 
is formed With ?ve lead electrodes 42, 43, 45, 46 and 47a 
Which extend to respective side surfaces 34, 36 and 37. The 
multilayer capacitor 71 is different from the multilayer 
capacitor 31 of the ?rst embodiment in that the multilayer 
capacitor 71 has no lead electrode extending to side surface 
35. Additionally, lead electrode 47a extends to the middle of 
the side surface 37, Whereas lead electrode 47 extends to the 
upper half of side surface 37. 

[0081] The ?ve lead electrodes 42 through 47a are elec 
trically coupled to ?ve external terminal electrodes 48, 49, 
51, 52 and 53a, respectively. The ?ve external electrodes 48, 
49, 51, 52 and 53a, are each located on one of the three side 
surfaces 34, 36 and 37. The multilayer capacitor 71 is 
different from the multilayer capacitor 31 of the ?rst 
embodiment in that the multilayer capacitor 71 has no 
external terminal corresponding to the ?rst external terminal 
electrode 50 and In that the external terminal electrode 53a 
is different in location from the external terminal electrode 
53. 

[0082] Referring to FIG. 7, a second internal electrode 
41a has ?ve lead electrodes 54, 55, 56a, 57 and 58 Which 
extend to respective side surfaces 34 through 36. The 
multilayer capacitor 71 is different from the multilayer 
capacitor 31 of the ?rst embodiment in that it has no lead 
electrode extending to the side surface 37 and in that the lead 
electrode 56a Which extends to the side surface 35 extends 
to the middle of the side surface 35, rather than the bottom 
of the side surface 35 as is the case With lead electrode 56 
of the ?rst embodiment. 
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[0083] Each of the lead electrodes 54 through 58 is 
electrically coupled to a respective external terminal elec 
trode 60, 61, 62a, 63 and 64. Each of these terminal 
electrodes are provided on a respective side surface 34 
through 36. The multilayer capacitor 71 is different from the 
multilayer capacitor 31 of the ?rst embodiment in that it has 
no external terminal corresponding to the external terminal 
electrode 65 and in that the external terminal electrode 62a 
is located in a different position than the external terminal 
electrode 62. 

[0084] If desired, the capacity of multilayer capacitor 71 
can be increased by providing a plurality of capacitive units, 
each de?ned by a respective set of internal electrodes 40a, 
41a, separated by a respective dielectric is layer 38. The 
plurality of capacitor units are then connected in parallel by 
appropriate ones of the external terminal electrodes 48 
through 53a or 60 through 64. 

[0085] In the second embodiment of the invention, each of 
the external terminal electrodes 48, 49, 51 and 52 coupled to 
the ?rst internal electrode 40a is located adjacent at least one 
of the external terminal electrodes 60, 61, 63 and 64 coupled 
to internal electrode 41a. Further, only the second external 
terminal electrode 62a is located on the side surface 35, and 
only the ?rst external terminal electrode 53a is located on 
the side surface 37. By providing the external terminal 
electrodes 62a and 53a on the side surfaces 35 and 37, 
respectively, it is possible to direct the How of the currents 
on the internal electrodes 40a and 41a in various directions 
to achieve a level of cancellation of magnetic ?ux that is 
higher than that Which is achievable in the conventional 
multilayer capacitor 1 shoWn in FIGS. 15 through 17. It is 
also possible to reduce the length of the path of these 
currents thereby further reducing the induced inductance 
components. 

[0086] Third Embodiment 

[0087] FIGS. 8 through 11 shoW a multilayer capacitor 
81 according to a third embodiment of the present invention. 
FIG. 8 is a plan vieW of the external appearance of the 
multilayer capacitor 81. FIG. 9 is a plan vieW of the surface 
of one of the internal dielectric layers 39 of the multilayer 
capacitor 81 having a ?rst internal electrode 82 formed 
thereon. FIG. 10 is a plan vieW of the surface of one of the 
internal dielectric layers 39 of the multilayer capacitor 81 
having a second internal electrode 40b formed thereon. FIG. 
11 is a plan vieW of the surface of one of the internal 
dielectric layers 39 of the multilayer capacitor 81 having a 
third internal electrode 41b formed thereon. 

[0088] In FIGS. 8 through 11, elements corresponding to 
elements shoWn in FIGS. 1 through 3 are indicated by like 
reference numbers and Will not be described here to avoid 
duplication. 

[0089] The multilayer capacitor 81 of the third embodi 
ment of the invention includes a third internal electrode 82 
facing at least either the ?rst internal electrode 40b or second 
internal electrode 41b With a dielectric material layer 39 
interposed therebetWeen. The third internal electrode 82 is 
formed With four lead electrodes 83, 84, 85 and 86, each of 
Which extends to a respective side surface 34 and 36. More 
speci?cally, lead electrodes 83 and 84 extend to side surface 
34, and lead electrodes 85 and 86 extend to side surface 36. 
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[0090] External terminal electrodes 87, 88, 89 and 90, 
Which are electrically coupled to the lead electrodes 83 
through 86, respectively, are provided on respective side 
surfaces 34 and 36. The multilayer capacitor 81 is different 
from the multilayer capacitor 31 of the ?rst embodiment in 
that it includes the third external terminal electrodes 87 and 
90 provided, respectively, in the positions Where the ?rst 
external terminal electrodes 48 and 52 are provided on the 
multilayer capacitor 31 of the ?rst embodiment and includes 
the third external terminal electrodes 88 and 89 provided 
respectively in the positions Where the second external 
terminal electrodes 61 and 63 are provided on the multilayer 
capacitor 31. 

[0091] Referring to FIG. 10, a ?rst internal electrode 40b 
has four ?rst lead electrodes 42b, 44, 45b and 47 Which 
extend to respective side surfaces 34 through 37. The ?rst 
internal electrode 40b of the multilayer capacitor 81 is 
different from the multilayer capacitor 31 of the ?rst 
embodiment in that it has only one lead electrode 42b Which 
extends to side surface 34 and one lead electrode 45b Which 
extends to side surface 36. 

[0092] Four ?rst external terminal electrodes 48b, 50, 51b 
and 53 are electrically coupled to the four ?rst lead elec 
trodes 42b through 47, respectively, and are provided on the 
four side surfaces 34 through 37, respectively. The multi 
layer capacitor 81 is different from the multilayer capacitor 
31 of the ?rst embodiment in that it includes the ?rst external 
terminal electrodes 48b and 51b provided respectively in the 
positions Where the second external terminal electrodes 60 
and 64 are provided on the multilayer capacitor 31. 

[0093] Referring to FIG. 11, a second internal electrode 
41b has four second lead electrodes 54b, 56, 57b and 59 
Which extend to respective side surfaces 34 through 37 The 
second internal electrode of the multilayer capacitor 81 is 
different from the second internal electrode 41 of the mul 
tilayer capacitor 31 of the ?rst embodiment in that only one 
lead electrode 54b extends to the side surface 34 and only 
one lead electrode 57b extends to side surface 36. 

[0094] Four second external terminal electrodes 60b, 62, 
63b and 65 are electrically coupled to the four ?rst lead 
electrodes 54b through 59, respectively. The four second 
external terminal electrodes are provided on the four side 
surfaces 34 through 37, respectively. The multilayer capaci 
tor 81 is different from the multilayer capacitor 31 of the ?rst 
embodiment in that the second external terminal electrodes 
60b and 63b provided, respectively, in the positions Where 
the ?rst external terminal electrodes 49 and 51 are provided 
on the multilayer capacitor 31. 

[0095] By Way of example, the multilayer capacitor 81 can 
be formed by locating the third internal electrode 82, the ?rst 
internal electrode 40b and the second internal electrode 41b, 
one above the other With respective dielectric layers being 
located therebetWeen. Irrespective of the relative locations 
of the internal electrodes, the external terminal electrodes 
are arranged such that each of the third external terminal 
electrodes 87 through 90 is folloWed by one of the ?rst 
external terminal electrodes 48b through 53 and then fol 
loWed by one of the second external terminal electrodes 60b 
through 65. This alternating arrangement is repeated 
throughout the four side surfaces 34 through 37. The above 
described order of stacking the internal electrodes 82, 40b 
and 41b may be changed arbitrarily. 
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[0096] In order to increase the capacity of the multilayer 
capacitor 81, a plurality of third internal electrodes 82, ?rst 
internal electrodes 40b and second internal electrodes 41b 
may be provided to form a plurality of capacitor units. For 
example, a plurality of third internal electrodes 82 and a 
plurality of ?rst internal electrodes 40b may be provided; a 
plurality of second internal electrodes 41b and a plurality of 
third internal electrodes 82 may be provided; or a plurality 
of third internal electrodes 82, a plurality of ?rst internal 
electrodes 40b and a plurality of second internal electrodes 
41b may be provided. The resultant capacitor units are 
connected in parallel by at least any of the third external 
terminal electrodes 87 through 90, the ?rst external terminal 
electrodes 48b through 53 and the second external terminal 
electrodes Gob through 65. 

[0097] Like the ?rst embodiment, external terminal elec 
trodes connected to different internal electrodes (that is, 
external terminal electrodes having different polarities) are 
located on each of-the four side surfaces 34 through 37. 
More speci?cally, ?rst external terminal electrode 48b, 
second external terminal electrode 60b and third external 
terminal electrodes 87 and 88 are located on the side surface 
34; ?rst external terminal electrode 50 and second external 
terminal electrode 62 are located on side surface 35; ?rst 
external terminal electrode 51b, second external terminal 
electrode 63b and third external terminal electrodes 89 and 
90 are located on side surface 36; and ?rst external terminal 
electrode 53 and second external terminal electrode 65 are 
located on side surface 37. 

[0098] Therefore, according to the third embodiment of 
the invention, since the How of currents on the internal 
electrodes 40b and 41b can be directed in various directions 
to effectively cancel magnetic ?ux and to reduce the lengths 
of the current paths, the induced inductance components can 
be reduced. 

[0099] Although the arrangement of the third embodiment 
is different from that in the ?rst embodiment in that external 
terminal electrodes having different polarities are not nec 
essarily adjacent to each other in all locations, the directions 
of the current ?oWs on the internal electrodes 40b and 41b 
is more diverse than those in the conventional multilayer 
capacitor 1 shoWn in FIGS. 15 through 17 and the lengths 
of the current paths are shorter. This makes it possible to 
achieve a higher reduction of the induced inductance com 
ponents 

[0100] As an alternative to the third embodiment, a mul 
tilayer capacitor may be provided in Which only the ?rst and 
second internal electrodes 40b and 41b are provided and the 
third internal electrode 82 is excluded. Further, the third 
internal electrode 82 may be formed With lead electrodes 
Which extend to the side surfaces 35 and 37. 

[0101] Fourth Embodiment 

[0102] FIGS. 12 through 14 shoW a multilayer capacitor 
91 according to a fourth embodiment of the present inven 
tion. FIG. 12 is a plan vieW of the external appearance of the 
multilayer capacitor 91. FIG. 13 is a plan vieW of the surface 
of one of the dielectric layers of the multilayer capacitor 91 
having a ?rst internal electrode 40c formed thereon. FIG. 14 
is a plan vieW of the surface of one of the dielectric layers 
of the multilayer capacitor 91 having a second internal 
electrode 41c formed thereon. 
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[0103] FIGS. 12 through 14 respectively correspond to 
FIGS. 1 through 3 of the ?rst embodiment. In FIGS. 12 
through 14, elements corresponding to elements shoWn in 
FIGS. 1 through 3 ate indicated by like reference numbers 
and Will not be described here to avoid duplication. 

[0104] The multilayer capacitor 91 of the fourth embodi 
ment of the invention resembles the multilayer capacitor 71 
of the second embodiment in its external appearance. A ?rst 
internal electrode 40c has ?ve ?rst lead electrodes 42, 43, 
44c, 45c and 46c Which extend to respective side surfaces 
34, 35 and 36. The multilayer capacitor 91 is different from 
the multilayer capacitor 31 of the ?rst embodiment in that 
does not include a lead electrode corresponding to the lead 
electrode 47 Which extends to the side surface 37 and in that 
the positions at Which the lead electrodes 44c, 45c and 46c 
respectively extends to the side surfaces 35 and 36 are 
different from the positions that the lead electrodes 44 
through 46 extend to those surfaces. 

[0105] Five external terminal electrodes 48, 49, 50c, 51c 
and 52c are electrically coupled to the ?ve lead electrodes 42 
through 46c, respectively. These external electrodes are 
provided on the side surfaces 34 through 36. The multilayer 
capacitor 91 is different from the multilayer capacitor 31 of 
the ?rst embodiment in that it does not include an external 
terminal electrode corresponding to the ?rst external termi 
nal electrode 53 and in that the positions of the external 
terminal electrodes 50c, 51c and 52c are different from the 
positions of the external terminal electrodes 50 through 52, 
respectively. 

[0106] Referring to FIG. 14, a second internal electrode 
41c has ?ve lead electrodes 54, 55, 57c, 58c and 59c, each 
of Which extends to a respective side surfaces 34, 36 and 37. 
The multilayer capacitor 91 is different from the multilayer 
capacitor 31 of the ?rst embodiment in that it does not 
include a lead electrode corresponding to the lead electrode 
59 Which extends to the side surface 35 and in that the 
positions of the lead electrodes 57c, 58c and 59c are 
different from the positions of the lead electrodes 57 through 
59, respectively. 

[0107] The external terminal electrodes 60, 61, 63c, 64c 
and 65c Which are electrically coupled to second lead 
electrodes 54 through 59c, respectively, are provided on the 
side surfaces 34, 36 and 37. The multilayer capacitor 91 is 
different from the multilayer capacitor 31 of the ?rst 
embodiment in that it does not include an external terminal 
electrode corresponding to the second external terminal 
electrode 62 and in that the positions of the external terminal 
electrodes 63c, 64c and 65c are different from the positions 
of the external terminal electrodes 63 through 65, respec 
tively. 

[0108] In order to increase the capacity of multilayer 
capacitor 91, a plurality of ?rst internal electrodes 40c and 
a plurality of second internal electrodes 41c can be provided. 
Pairs of internal electrodes 40c, 41c Will face one another 
With a dielectric layer formed therebetWeen so as to form 
respective capacitor units. These capacitor units Will be 
connected in parallel by at least either the ?rst external 
terminal electrodes 48 through 52c or the second external 
terminal electrodes 60 through 65c. 
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[0109] Like the ?rst embodiment described above, each of 
the ?rst external terminal electrodes 48 through 52c of the 
fourth embodiment of the invention is arranged so as to 
alternate With respective ones of the second external 30. 
terminal electrodes 60 through 65c throughout the four side 
surfaces 34 through 37. The fourth embodiment is different 
from the second embodiment in this regard. 

[0110] Therefore, according to the fourth embodiment of 
the invention, since the How of currents on the internal 
electrodes 40c and 41c can be directed in various directions, 
the various components of induced magnetic ?ux Will be 
cancelled and the lengths of the current paths Will be 
shortened relative to the prior art of FIGS. 15-17. The fourth 
embodiment Will effectively reduce the induced inductance 
components to a degree Which is similar to that of the ?rst 
embodiment. 

[0111] Fifth Embodiment 

[0112] FIGS. 19 through 21 shoW a multilayer capacitor 
101 according to a ?fth embodiment of the present inven 
tion. FIG. 19 is a plan vieW of the external appearance of the 
multilayer capacitor 101. FIG. 20 is a plan vieW of the 
surface of one of the dielectric layers of the multilayer 
capacitor 101 having a ?rst internal electrode 40d formed 
thereon. FIG. 21 is a plan vieW of the surface of one of the 
dielectric layers of the multilayer capacitor. 101 having a 
second internal electrode 41d formed thereon. 

[0113] FIGS. 19 through 21 respectively correspond to 
FIGS. 1 through 3 of the ?rst embodiment. In FIGS. 19 
through 21, elements corresponding to elements shoWn in 
FIGS. 1 through 3 are indicated by like reference numbers 
and Will not be described here to avoid duplication. 

[0114] Referring to FIG. 20, a ?rst internal electrode 40d 
has three ?rst lead electrodes 44d, 45d and 47d Which extend 
to respective side surfaces 35; 36 and 37. The multilayer 
capacitor 101 is different from the multilayer capacitor 31 of 
the ?rst embodiment in that it does not include lead elec 
trodes 42 and 43 Which extends to the side surface 34, does 
not include a lead electrode 46 Which extends to the side 
surface 36, and in that the positions at Which the lead 
electrodes 44d, 45d, and 47d respectively extends to the side 
surfaces 35, 36 and 37 are different from the positions that 
the lead electrodes 44, 45 and 47 extend to those surfaces. 

[0115] The three lead electrodes 44d, 45d and 47d are 
electrically coupled to three external terminal, electrodes 
50d, 51d and 53d respectively. These external terminal 
electrodes are provided on the side surfaces 35 through 37. 
The multilayer capacitor 101 is different from the multilayer 
31 of the ?rst embodiment in that it does not include external 
terminal electrodes corresponding to the ?rst external ter 
minal electrodes 48, 49 and 52 in that the positions of the 
external terminal electrodes 50d, 51d and 53d are different 
from the positions of the external terminal electrodes 50, 51 
and 53, respectively. 

[0116] Referring to FIG. 21, a second internal electrode 
41d has tWo lead electrodes 54d and 57d, each of Which 
extends to respective side surfaces 34 and. 36. The multi 
layer capacitor 101 is different from the multilayer capacitor 
31 of the ?rst embodiment in that it does not include lead 
electrodes corresponding to the lead electrodes 61, 62, 64 
and 65 Which extends to the side surfaces 34 through 37, 
respectively, and in that the positions of the lead electrodes 
54d and 57d are different from the positions of the lead 
electrodes 54 and 57, respectively. 
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[0117] TWo external terminal electrodes 60d and 63d are 
electrically coupled to the tWo lead electrodes 54d and 57d, 
respectively, and are provided on the side surfaces 34 and 
36. The multilayer capacitor is different from the multilayer 
capacitor 31 of the ?rst embodiment in that it does not 
include external terminal electrodes corresponding to the 
second external terminal electrodes 61, 62, 64 and 65, and 
in that the positions of the external terminal electrodes 60d 
and 63d are different from the positions of the external 
terminal electrodes 60 and 63, respectively. 

[0118] In order to increase the capacity of multilayer 
capacitor 101, a plurality of ?rst internal electrodes 40d and 
a plurality of second internal electrodes 41d can be provided. 
Therefore, according to the ?fth embodiment of the inven 
tion, since the How of the currents on the internal electrodes 
40b and 41b can be directed in various directions to effec 
tively cancel magnetic ?ux and to reduce the lengths of the 
current paths, the induced inductance components can be 
reduced. 

[0119] Although the arrangement of the ?fth embodiment 
is different from that in that ?rst embodiment in that external 
terminal electrodes having different polarities are not nec 
essarily adjacent to each other in all locations the directions 
of the current ?oWs on the internal electrodes 40d and 41d 
is more diverse that those in the conventional multilayer 
capacitor 1 shoWn in FIGS. 15 and 17 and the lengths of the 
current paths are shorter. Therefore, this makes it possible to 
achieve a higher reduction of the induced inductance com 
ponents. 

[0120] Test Results 

[0121] A sample of each of the multilayer capacitor 31 
according to the ?rst embodiment (embodiment 1), the 
multilayer capacitor 71 according to the second embodiment 
(embodiment 2), the multilayer capacitor 81 according to the 
third embodiment (embodiment 3), the multilayer capacitor 
91 according to the fourth embodiment (embodiment 4) and 
the conventional multilayer capacitor 1 (comparative 
example) Was fabricated and ESL of each of them Was 
evaluated. 

[0122] Each sample Was formed With outer plan dimen 
sions of 3.2 mm><2.5 mm. For samples having six layers of 
internal electrodes in total, i.e., those having tWo kinds of 
internal electrodes such as the multilayer capacitors 31, 71, 
91 and 1 (embodiments 1, 2 and 4 and comparative 
example), the stacking of the tWo kinds of internal electrodes 
Was repeated three times (i.e., three pairs of internal elec 
trodes Where used to form three capacitance units). For the 
sample having three kinds of internal electrodes, i.e., the 
multilayer capacitor 81 (embodiment 3), the stacking of the 
three kinds of internal electrodes Was repeated tWice. 

[0123] ESL Was obtained using the resonance method. The 
resonance method is a method Wherein the impedance 
frequency characteristics of each of the sample multilayer 
capacitor is measured and ESL is obtained from a frequency 
fO at a minimum point (referred to as series resonance point 
betWeen the capacity component C8 and ESL of the capaci 
tor) using the folloWing equation. 
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[0124] The measured value of ESL of each sample is 
shown in the Table 1 below. 

TABLE 1 

ESL Value (pH) 

Embodiment 1 4O 
Embodiment 2 72 
Embodiment 3 85 
Embodiment 4 51 
Comparative Example 95 

[0125] It is apparent from Table 1 that ESL Was suppressed 
to a greater degree in each of the embodiments 1 through 4 
than in the comparative example. The embodiment 1 Was 
most advantageous in reducing ESL. The embodiment 4 
Was-more advantageous than the embodiments 2 and 3 in 
reducing ESL, although it Was less advantageous than the 
embodiment 1. 

[0126] While the present invention has been described 
With reference to the illustrated embodiments, for example, 
it is possible to change positions and the number of the 
lead-out electrodes of the internal electrodes variously and 
to change the positions and number of the external terminal 
electrodes accordingly Within the scope of the invention. 

[0127] As described above, according to the preferred 
embodiments of the present invention, at least either a ?rst 
or a second internal electrode is formed With at least three 
lead electrodes Which extend respectively to at least three of 
the side surfaces of a capacitor main body, and external 
terminal electrodes Which are electrically coupled to respec 
tive lead electrodes are provided on respective side surfaces. 
As a result, since the How of currents on the internal 
electrodes can be directed in various directions to cancel 
magnetic ?ux and to reduce the lengths of the currents path 
effectively, ESL can be reduced. 

[0128] With this structure, a high resonance frequency can 
be achieved and the frequency band of the capacitor can be 
increased. Accordingly, a multilayer capacitor according to 
the invention can accommodate electronic circuits at higher 
frequencies than Was possible With the comparative example 
and can be advantageously used, for example, as a bypass 
capacitor or decoupling capacitor in a high frequency circuit. 
Further, While a decoupling capacitor used in an MPU 
(microprocessing unit) must also have the function of a 
quick poWer supply (a function of supplying poWer from an 
amount of electricity charged in the capacitor When there is 
a sudden need for poWer as in the case of poWer-up), a 
multilayer capacitor according to the invention can be used 
for such an application because it has loW ESL. 

[0129] In the embodiments of the present invention 
described beloW, the cancellation of magnetic ?uxes as 
described above is further improved and the lengths of 
currents are further reduced to achieve more effective reduc 
tion of ESL. 

[0130] It should be understood that the foregoing descrip 
tion is only illustrative of the invention. Various alternatives 
and modi?cations can be devised by those skilled in the art 
Without departing from the invention. Accordingly, the 
present invention is intended to embrace all such alterna 
tives, modi?cations and variances Which fall Within the 
scope of the appended claims. 
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What is claimed is: 
1. A multilayer capacitor, comprising: 

a capacitor main body having a generally rectangular 
parallelpiped shape With tWo principal surfaces in a 
face-to-face relationship With each other and four side 
surfaces connecting said principal surfaces; 

m capacitor units formed in said capacitor main body, m 
being an integer greater than or equal to one, each of 
said capacitor units being formed by a respective pair 
of ?rst and second internal electrodes disposed in said 
main body in a face-to-face relationship With a dielec 
tric material layer interposed therebetWeen to form a 
capacitor unit; 

n ?rst external electrodes, n being an integer greater than 
tWo, each of said ?rst external electrodes being located 
on a respective one of said side surfaces of said 
capacitor main body, at least one of said ?rst external 
electrodes being located on each of at least three of said 
side surfaces; 

said ?rst internal electrode having n ?rst lead electrodes, 
each of said ?rst lead electrodes extending to and being 
electrically coupled to a respective one of said ?rst 
external electrodes; 

p second external electrodes, p being an integer greater 
than one, each of said second external electrodes being 
located on a respective one of said side surfaces of said 
capacitor main body; and 

said second internal electrode having p second lead elec 
trodes, each of said second lead electrodes extending to 
and being electrically coupled to a respective one of 
said second external electrodes. 

2. The multilayer capacitor according to claim 1, Wherein 
said internal and lead electrodes are arranged in such a 
manner that When currents of different polarity are applied 
to said ?rst and second internal electrodes, the net induced 
inductance in the area of all four of said side surfaces is 
substantially Zero. 

3. The multilayer capacitor according to claim 1, Wherein 
p is an integer greater than tWo and at least a respective one 
of said second external electrodes is located on each of three 
of said side surfaces. 

4. The multilayer capacitor according to claim 3, Wherein 
on any given side Surface, no tWo external electrodes Which 
are electrically coupled to the same one of said ?rst and 
second internal-electrodes are located adjacent one another. 

5. The multilayer capacitor according to claim 3, Wherein 
n is four and Wherein a respective one of said ?rst external 
electrodes is located on each of said four side surfaces. 

6. The multilayer capacitor according claim 5, Wherein p 
is four and Wherein a respective one of said second external 
electrodes is located on each of said four side surfaces. 

7. The multilayer capacitor according to claim 6, Wherein 
said ?rst and second external electrodes are arranged alter 
nately along said side surfaces such that no tWo external 
electrodes electrically coupled to the same internal electrode 
are located adjacent one another. 

8. The multilayer capacitor according to any of claims 1 
through 7, Wherein m is an integer greater than 1 and 
Wherein each of said capacitor units are connected in parallel 
via at least either said ?rst or second external terminal 
electrodes. 
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9. The multilayer capacitor according to claim 1, wherein 
at least tWo of said ?rst external electrodes is located on a 
same one of said side surfaces. 

10. The rnultilayer capacitor according to claim 9, 
Wherein at least tWo of said second external electrodes is 
located on a same one of said side surfaces. 

11. The rnultilayer capacitor according to claim 1, 
Wherein each said capacitor unit further includes a third 
internal electrode disposed in said main body in a face-to 
face relationship With at least either said ?rst or second 
internal electrodes With a dielectric material layer interposed 
therebetWeen. 

12. The rnultilayer capacitor of claim 11, further including 
at least tWo third external electrodes located on said side 
surfaces and Wherein said third internal electrode has at least 
tWo third lead electrodes Which extend to and are electrically 
coupled to respective ones of said at least tWo third external 
electrodes. 

13. The rnultilayer capacitor according to claim 12, 
Wherein all of said ?rst, second and third internal electrodes 
are interposed With respect to one another such that no tWo 
external electrodes Which are coupled to the same internal 
electrode are located adjacent one another. 

14. The rnultilayer capacitor according to any of claims 1 
through 6, Wherein all of said external terrninal electrodes 
are arranged such that they are not located adjacent to 
another external terrninal electrode connected to the same 
internal electrode. 

15. The rnultilayer capacitor according to any of claims 1, 
2, 3, 4, 5 and 7, Wherein at least one of said external terrninal 
electrodes is provided on each of said four side surfaces. 

16. The rnultilayer capacitor according to any of claims 1 
through 7, Wherein said ?rst and second internal electrodes 
are generally planar and lie in planes Which are generally 
parallel to one another. 

17. The rnultilayer capacitor according to claim 16, 
Wherein said planes are generally parallel to the principal 
surfaces of said capacitor main body. 

18. The rnultilayer capacitor according to claim 16, 
Wherein said ?rst and second internal electrodes are gener 
ally rectangular in shape as vieWed along said planes. 
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19. The rnultilayer capacitor according to claim 1, 
Wherein n is three and Wherein a respective one of said ?rst 
external electrodes is located on each of three of said side 
surfaces. 

20. The rnultilayer capacitor according to claim 19, 
Wherein p is tWo and Wherein a respective one of said second 
external electrodes is located on each of tWo of said side 
surfaces. 

21. The rnultilayer capacitor according to claim 20, 
Wherein said ?rst and second external electrodes are 
arranged alternately along said side surfaces such that no 
tWo external electrodes electrically coupled to the same 
internal electrode are located adjacent to another along the 
same side surface. 

22. The rnultilayer capacitor according to claim 20, 
Wherein said second external electrodes are arranged on 
opposite ones of said side surfaces. 

23. The rnultilayer capacitor according to claim 22, 
Wherein said side surfaces are ?rst, second, third and fourth 
side surfaces, a respective one of said ?rst external elec 
trodes is located on each of said ?rst, second and third side 
surfaces, one of said second external electrodes is located on 
said fourth side surface and the other of said second external 
electrodes is located on said second side surface. 

24. The rnultilayer capacitor according to claim 23, 
Wherein said second and fourth side surfaces are located 
opposite one another. 

25. The rnultilayer capacitor according to claim 19, 
Wherein In is an integer greater than 1 and Wherein each of 
said capacitor units are connected in parallel via at least 
either said ?rst or second external terrninal electrodes. 

26. The rnultilayer capacitor according to any of claims 19 
through 24, Wherein said ?rst and second internal electrodes 
are generally planar and lie in planes Which are generally 
parallel to one another. 


