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TRIMMING CAPACITOR

BACKGROUND OF THE INVENTION
" Field of the Invention:

The present invention relates to a trimming capacitor and more

5 particularly to a laminated ceramic trimming capacitor.

Description of the Related Art:
A trimming capacitor is used when electrostatic capacitances of various
“values are required. For instance, in the example shown in FIGS. 15-20, the
. tnmmmg capacitor is formed as a laminate 86 by laminating a dielectric sheet 82 on
10 which internal capacitor electrodes 84 and 85 are provided, a dielectric sheet 82 on
~ whicha tnmmmg capacitor electrode 83 is provided and a dielectric sheet 82 having
no electrode and by sintering them in a body. The laminate 86 is also provided with
external electrodes 90 and 91 at both ends thereof as shown in FIG. 16.
Referring to Fig. 17, electrostatic capacitance is mainly generated at
15 parts 87a and 87b (shown by dotted slant lines) where the trimming capacitor electrode
" 83 overlaps with the internal capacitor electrodes 84 and 85. The electrostatic
capacitance generated at the part 87a is represented as C1 and the electrostatic
capacitance generated at the part 87b as C2 in this case. The total electrostatic
: capacitance formed 1n the trimming capacitor 81 turns out to be a serial connection
20 of C1 and C2 and is expressed by (C1 x C2)/(C1 + C2). | -
N To adjust the capacitance, part of the trimming éapacitm: electrode 83
of this trimming capacitor 81 is normally removed by a laser beam L as shown in Fig.
18, to reduce an area thereof facing to the internal capacitor electrode 85 (or the
internal capacitor electrode 84) set the electrostatic capacitance to a desired value.
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J ong'i side of the trimmng capacitor electrode 83 as shown in FIG 19.
When the edge 83a is renpbved as shown in FIG 17, the rate of 10
decrease of the total electrostatic capacitance changes non-linearly as

i ndi cated by a solid line 95 in FIG 20 because only one of the
el ectrostatic capacitances Cl1 and C2 decreases linearly
corresponding to the trimmng length (¥ & rection) and the ot her

wi |l not change. Wen the edge 83b is renoved on the other hand, the rate
of decrease of the total electrostatic capacitance changes

| inearly as indicated by a solid 15 i ne 96 in FI G 20 because both

el ectrostatic capacitances and C2 change | i near o
corresponding to the tri mnl'%"‘?"éﬁg‘flﬂh PrigR 31 (HMBUYS gapacxtor 81, the rate of decrease
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different in the cdnstant, but rathex&indha\igds depehding on tiOrimming dn'ectlon of the laser béan®m
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trimm ng capacit @h edgde 83a on the short side of the trimming A8gaRit6t Model 43, W0 Hbtths 8ame
advant ageous to provide a trinm ng capacitor
as when the laser beam L is scanned in the X direction to remove an edge 83b on the

long side of the trimming capacitor electrode 83 as shown in FIG. 19.

When the edge 83a is removed as shown in FIG. 17, the rate of

10 decrease of the total electrostatic capacitance changes non-linearly as indicated by a
solid line 95 in FIG. 20 because only one of the electrostatic capacitances C1 and C2

~ decreases linearly corresponding to the trimming length (Y direction) and the other
will not change. When the edge 83b is removed on the other hand, the rate of
decrease of the total electrostatic capacitance changes linearly as indicated by a solid |

15 line 96 in FIG. 20 because both electrostatic capacitances C1 and C2 change linearly
corresponding to the trimming length (X direction).

Further, unless the length 11 is equal to the length I2 shown in FIG. 17,
the trimming length to obtain an electrostatic capacltance of zero is different in the X
and Y directions.

20 . From the above reasons, it has been necessary to set the trimming
direction per parts corresponding to characteristics of the trimming capacitor 81 and
to align the trimming capacitor 81 in the correct direction in accordance to that in
trimming the prior art trimming capacitor 81.

Accordingly, it would be advantageous to provide a trimming capacitor

25 which can be trimmed the same length in either direction to obtain a given change

capacitance.

SUMMARY OF THE INVENTION
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a given change
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capaci t ance. SUWWARY OF THE | NVENTI ON

In order to achieve the aforementioned goal, a trimming capacitor of
the present invention may comprise:

() a ceramic dielectric;

(b) a trimming capacitor electrode provided at least on the surface of
or within the ceramic dielectric; and _

(c) a pair of internal capacitor electrodes provided within the ceramic
dielectric which face the trimming capacitor electrode to generate electrostatic
capacitance; f
| (d) wherein regions where the trimming capacitor electrode overlaps
with the internal capacitor electrodes are disposed so as to be linearly symmetrical
about a base line inclined by 45° to an external side of the trimming capacitor.

By constructing the trimming capacitor as described above, areas where
the trimming capacitor electrode overlaps with the internal capacitor electrodes
become equal at a portion of the trimming capacitor electrode to be removed by
trimming regardless of whether the trimming direction is the X or Y direction, and
there will be no difference in the rate of decrease of electrostatic capacitance due to
the trimming direction.

Further, preferably, the trimming capacitor is square and one internal
capacitor electrode of the pair of internal capacitor electrodes is electrically connected
with external electrodes provided on two adjoining side faces of the trimming -
capacitor, respectively, and the other internal capacitor electrode is electrically
connected with external electrodes provided on the two remaining adjoining side faces
of the trimming capacitor. By constructing as described above, the trimming capacitor
may be mounted on a circuit board or the like without taking the vertical and
horizontal directivities of the trimming capacitor into consideration.

Advantageously, in addition, the trimming capacitor electrode and the
internal capacitor electrodes may be disposed so as to be symmetrical in the direction
of thickness of the trimming capacitor. By constructing as described above, the



In order to achieve the aforenentioned goal, a trinm ng capacitor of

the present invention may conpri se: (a) a ceramc
di el ectric; (b) a trinmng capaci.tor electrode
provi ded at |east on the surface of 5 or within the ceramc ;
dielectric; and ic) a pair of internal capacitor

el ectrodes provided within the ceramc ~ dielectric which face the
ctrimm ng capacitor electrode to generate electrostatic

. capacitance; ' (d) wherein regions where the trinmm ng
capacitor el ectrode overlaps 10 with the internal capacitor

el ectrodes are disposed so as to be |linearly syvom i . .
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capaci tor. or the back of the trimmingS¥apaéi r ucting the trinmmng capacitor

. as described above, areas where the trinmm ng capacitor el ectrode

overlaps with the internal Thpaaturerofethecinvention, as well as other mbjectsyusses ;anda
portion of the tripmm ng capacitor,_e|lectrode to be remved by 15 .
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~decrease of el ectrost atc capaci tance

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an exploded perspective view showing one embodiment of a
trimming capacitor of the present invention;
_ FIG. 2 is a perspective view showing the trimming capacitor shown in
10 FIG. 1;
FIG. 3 is a plan view showing a positional relationship between a
trimming capacitor electrode and internal capacitor electrodes;
FIG. 4 is a perspective view showing trimming in the direction of X;
_ FIG. 5 is a perspective view showing trimming in the direction of Y;
15 FIG. 6 is a graph showing a relationship between a trimming distance
- and a rate of decrease of electrostatic capacitance; .
FIG. 7 is an exploded perspectivé view showing a second embodiment
of the trimming capacitor of the present invention;
FIG. 8 is a perspective view showing the trimming capacitor shown in
20 FIG. 7;
FIG. 9 is a plan view showing a positional rélationship between a
trimming capacitor electrode and internal capacitor electrodes;
FIG. 10 is an exploded perspective view showing a third embodiment
of the trimming capacitor of the present invention;
25 FIG. 11 is a perspective view showing the trimming capacitor shown
in FIG. 10;
FIG. 12 is a section view along a line XII-X1I in FIG. 11;



the trimmng direction. Further, preferably, the
trimmng capacitor is square and one i nternal capaci tor el ectrode
of the 'pair of internal capacitor electrodes is electrically connected 20
. with external electrodes provided on"two adjoining side faces of the
Ctrinmm ng capacitor, respectively,_and the other interna

capacitor electrode is electrically connected with externa
el ectrodes provided on the two remai ning adj oi ni ng side faces of
the trinmm ng capacitor. By constructing as descri bed above, the trinm ng
capaci tor may be nounted on a circuit board or the like w thout

taking the vertical and 25 pig. 13 §9'plaP el shBlidd foliri diibodimédte ! mm ng
. \Y

capacitor into consideration. antageously, in
addition, the trinm ng capakiG.d4 ielagilin vidw showirgefifth embodiment;nt er nal
capacitor electrodes may be_di sposed sqo as to be symmetrical in the |
direction - of  t hi cRit%edd iy an explodad; nerspagfive Mgk shoyying a\prios &k trimming
as descri bed abovg aéﬂ)?
capacitor;
5 FIG. 16 is a perspective view showing the prior art trimming capacitor;
FIG. 17 is a plan view showing a positional relationship between a
prior art trimming capacitor electrode and internal capacitor electrodes;
FIG. 18 is a perspective view showing trimming in the direction of Y;
FIG. 19 is a perspective view showing trimming in the direction of X;
10 and
FIG. 20 is a graph showing a relationship between a trimming distance

and a rate of decrease of electrostatic capacitance.

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

15 Preferred embodiments of a trimming capacitor of the present invention

will be explained below with reference to the appended drawings.
[First Embodiment: FIGs. 1 through 6}

As shown in FIG. 1, a trimming capacitor 1 comprises a dielectric
ceramic sheet 2a provided with a trimming capacitor electrode 3 on the surface

20 thereof, a dielectric ceramic sheet 2b provided with internal capacitor electrodes 4 and
5 on the surface thereéf, and a dielectric ceramic sheet 2c having no electrode, and
others not shown may also be provided. A ceramic material is mixed with a binder
or the like and then formed into a green sheet by means of doctor blade in order to
make each rectangular dielectric ceramic sheet 2.

25 The capacitor elect_rodes 3, 4 and 5 are formed on the surface of the
dielectric ceramic sheets, with a conductive paste such as Ag-Pd, Pd, Cu or Ni by
means of printing, sputtering or the like. The trimming capacitor electrode 3 is square
and is provided in the middle of the surface of the sheet 2a.. The internal capacitor



-4 trimm ng capacitor may be nounted on a circuit board or the
| i ke on either the front ' or the back of the trinmm ng capacitor.
The nature of the invention, as well as other objects, uses and

. advant ages thereof, will clearly appear fromthe follow ng description of

' several 5 enbodi nents thereof and fromthe acconpanyi ng draw ngs.

BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is an

expl oded perspective view showi ng one enfdodi nent of a

electrode 4 is positioned on the left side of the sheet 2b and a lead portion 4a thereof
is exposed at the left side of the sheet 2b. The internal capacitor electrode 5 is
positioned on the right side of the sheet 2b and a lead portion 5a thereof is exposed at
the right side of the sheet éb . Edges 4b and 5b of the internal capacitor electrodes 4
5 and 5 are formed at a 45° angle with respect to a long side of the sheet 2b.

The dielectric ceramic sheets 2a, 2b provided with the capﬁcitor
electrodes 3 through 5 formed on the surface thereof are laminated with the dielectric
sheet 2c having no electrode to form a laminate and are then sintered in a body, to
convert the dielectric ceramic sheets 2 into a ceramic dielectric 6.

10 As shown in FIG. 2, input/output external electrodes 10 and 11 are
formed on the right and left end faces of the trimming capacitor 1, respectively. The
external electrodes 10 and 11 are formed by means of sputtering, coating or the like
and are made of Ag-Pd, Ag, Pd, Cu or Ni materials. The input/output external
electrode 10 is electrically connected with the lead portion 4a of the internal capacitor

15 = electrode 4 and the input/output external electrode 11 is electrically connected with the

_ lead portion 5a of the internal capacitor electrode 5.
. Thus, electrostatic capacitance is generated where parts of the trimming

“  capacitor electrode 3 face the internal capacitof electrodes 4 and 5. The trimming
capacitor electrode 3 is formed so as to have a wide area and the initial electrostatic

20 - i capacitance is normally greater than a desired value thereof.

As shown in FIG. 3, the regions 7a and 7b (represented by dotted slant
lines) where the trimming capacitor electrode 3 overlaps with the internal capacitor
electrodes 4 and 5 are triangular, and are disposed so as to be linearly symnietrical
about a base line P whose inclination is 45° with respect to the long side of the

25 trimming capacitor 1. | '

Next, as shown in Fig. 4, a portion of the trimming capacitor electrode

3 is removed and trimmed by directing the laser beam L at the trimming capacitor
electrode 3, for example, to finely control the electrostatic capacitance. The rate of



Arinmng capacitor of the present invention; FIG 2
IS a perspective view showing the trimmng capacitor shown in 10 - FIG
1; FIG 3 is a plan view showi ng a positional
relatlonshl p between a trimm ng capacitor electrode and internal
capaci tor el ectrodes; FIG 4 is a perspective view
shovmngtrlmnng|nthed|rect|onof X- 7 - _ FIG 5is a
perspective view showing triming in the direction of Y; 15

FIG 6 is a graph showing a relationship between a trinmng distance

and a rate of decrease of electrostatic capacitance;

FIG 7 is an expl oded perspective view show ng_a sec enbo nt
of the trinmng ciepeeasa of ﬂlﬁfelﬁqﬁi@sﬁt@s@ﬂ@ﬂiﬁﬁ%%ﬁ?’b e Taser bean . 5 stanned in the
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capaci tor el ectrodes; FIG 10 is an expl oded

per spective view dmotmngf ashont side E¥idiractian) of the trimming sapaciter 4} as,shove in FIG.

capaci t or of th
P € 40 "i§ %néanllena\.ée L Olr{'én the laser beam L is scanned in the direction of the short

side (Y direction) of the trimming capacitor 1 to remove an edge 3b of the tnmmmg
capacitor electrode 3 (i.e., when the electrode 3 is trimmed in the direction of the long
side (X direction) of the trimming capacitor 1) as shown in FIG. 5. This advantageous
result is obtained because the decrease of the capacitance C1 and C2 due to the

10 trimming tends to be the same when trimming in the X and Y directions because the
regions 7a and 7b where the trimming capacitor eleétrode 3 overlaps with the internal
capacitor electrodes 4 and 5 are linearly symmetrical about the base line P as shown
in FIG. 3. It is noted that the trimming distance is increased by scanning the laser
beam L a plurality of times, and each time by shifting the scanning position of the

15 laser beam L in the trimming direction, i.e. the direction which the size of the
trimming capacitor electrode 3 is being reduced.

FIG. 6 is a graph showing the trimming distance and the rate of
deérease of the electrostatic capacitance when a and b are set as shown in FIG. 3,
wherein a = (b/10). The decrease in the electrostatic capacitance due to the trimming

20 - is defined to be 100%. The rate is equal when laser trimming in the X direction and
in the Y direction and is represented by a solid line 15. The area of the trimming
capacitor electrode 3 facing the internal capacitor electrode 4 (or the internal capacitor
electrode 5) whose edge 3a (or 3b) is removed by the laser beam L is reduced to finely
adjust the electrostatic capacitance to a desired value.

25 As it is apparent from the above, there is no change in the rate of
decrease of the electrostatic capacitance regardless of whether the trimming is
implemented in the X direction or the Y direction, so that trimming can be
implemented without being troubled by the directivity of the X and Y directions.
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'As a result, it becomes unnecessary to set the trimming direction per
parts corresponding to characteristics of the trimming capacitor 1.

[Second Embodiment: FIGs 7 through 9]

As shown in FIG. 7, a trimming capacitor 21 comprises a dielectric
ceramic sheet 22a provided with a trimming capacitor electrode 23 on the surface
thereof, a dielectric ceramic sheet 22b provided with internal capacitor electrodes 24
and 25 on the Surface thereof, a dielectric ceramic sheet 22c having no electrode.
Other sheets may also be included. The dielectric ceramic sheets are square.

The trimming capacitor electrode 23 is square and is provided in the
middle of the surface of the sheet 22a. The internal capacitor electrode 24 is
positioned at the left rear corner of the sheet 22b and lead portions 24a and 24b
.thereof are exposed at the left side and the rear side of the sheet 22b, respectively.
The internal capacitor electrode 25 is positioned at the right corner of the sheet 22b
and lead portions 25a and 25b thereof are exposed at the front side and the right side

~of the sheet 22b, respectively. Middle portions 24c and 25¢ of the internal capacitor
- electrodes 24 and 25 are formed to be linearly symmetrical about a line inclined by

45° to one side of the sheet 22b.

The dielectric ceramic sheets 22a, 22b provided with the capacitor
electrodes 23 through 25 formed on the surface thereof are laminated with the
dielectric sheet 22¢ having no electrode to form a laminate and are then sintered in a
body, to change the dielectric ceramic sheets into a ceramic dielectric 26.

' As shown in FIG. 8, input/output external electrodes 30, 31, 32 and 33
are formed on the four side faces of the trimming capacitor 21, respectively. - The
input/output external electrodes 30 and 31 are electrically connected with the lead
portions 24a and 24b of the internal capacitor electrode 24 and the input/output
external electrodes 32 and 33 are electrically connected with the lead portions 25a and
25b of the internal capacitor electrode 25, respectively.



.FIG 14 is a plan view showing a fifth enbodi nent;
FIG 15 is an expl oded perspective view showing a prior art trinmng

capacitor; 5 FIG 16 is a perspective view show ng the
prior art trinmng capacitor; FIG 17 is a plan
view showi ng a positional relationship between a prior art

' trinming capacitor electrode and intermal9 capacitor el ectrodes;

- FIG 18 is a perspective view showing triming in the direction of Y,

" FIG 19 is a perspective view showing triming in the direction of X; 10

- and FIG 20 is a graph showng a relationship

| between a trinmm ng distance and a rate_ of decrease of ,

" electrostatic capacitance. Thus, electrostaticgapagifants is\generated-itheregionswhererths s
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slant lines) where the trimming capacitor electrode 23 overlaps with the internal
5 capacitor electrodes 24 and 25 are disposed so as to be linearly symmetrical about a
base line P whose inclination is 45° with respect to one side of the trimming capécitor
21.

Next, the trimming capacitor electrode 23 is trimmed to finely control

the electrostatic capacitance. The rate of decrease of the electrostatic capacitance
10 when the electrode 23 is trimmed in the Y direction by removing an edge 23a is the

same as when the electrode trimmed in the X direction by removing an edge 23b,

because the decrease of the capacitance C1 and C2 during the trimming tends to be the

same regardless of whether the trimming is in the X or in the Y direction, because the

regions 27a and 27b where the trimming capacitor electrode 23 overlaps with the
15 internal capacitor electrodes 24 and 25 are symmetrical about the base line P.

As it is apparent from the above, there is no difference in the rate of
decrease of the electrostatic capacitance regardless of whether the trimming is
implemented in the X direction or the Y direction, so that trimming can be
implemented without being troubled by the directivity of the X and Y directions. Still

20 - more, because the trimming capacitor 21 is square and the lead portions 24a and 24b
of the internal capacitor electrode 24 are electrically connected with the external
electrodes 30 and 31 provided on two adjoining side faces of the trimming capacitor
21 and the lead portions 25a and 25b of the internal capacitor electrode 25 are
electrically connected with the external electrodes 32 and 33 provided on the

25 remaining two adjoining side faces of the trimming capacitor 21, the appearance of the
trimming capacitor 21, i.e. the arrangement of the external electrodes 30 and 31 and
the external electrodes 32 and 33 as well as the outside shape and the like are linearly
symmetrical about the base line P. Accordingly, the trimming capacitor 21 may be



As s"h_own in FIG 1, atrimmng capacitor 1 conprises a dielectric
ceram c sheet 2a provided with a trinmm ng capacitor electrode 3 on the

surface 20 ~ thereof, a dielectric ceramc sheet 2b provided wth
internal capacitor electrodes 4 and 5 on the surface thereof, and
a dielectric ceram c sheet 2c having no el ectrode, and ot hers not

shown nmay al so be provided. A ceranmic mat@rtal is nmixed with a binder

or the like and then formed into a green sheet by neans of doctor blade in
order to make each rectangul ar dielectric ceramc sheet 2. 25
The capacitor electrodes 3, 4 and 5 are forned on the surface of the

dielectric ceramc sheets, with a conductive paste such as Ag-Pd, Pd, Cy or
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[Third Embodiment: FIGs. 10 through 12] .
As shown in FIG. 10, a trimming capacitor 41 comprises a dielectric

5 ceramic sheet 42a provided with a trimming capacitor electrode 43 on the surface
thereof, a dielectric ceramic sheet 42b provided with internal capacitor electrodes 44
and 45 on the surface thereof, and a dielectric ceramic sheet 42c provided with
internal capacitor electrodes 46 and 47 and a trimming capacitor electrode 48 on the
front and back faces thereof, respectively. Others may also be included. The

10 dielectric ceramic sheets 42 are square.

Because the trimming capacitor electrodes 43 and 48 and the internal
capacitor electrodes 44 through 47 have the same shapes as the trimming capacitor
electrode 3 and the internal capacitor electrodes 4 and 5 in the first embodiment
described above, their detailed explanation will be omitted here. The dielectric

15 _ ceramic sheets provided with the capacitor electrodes 43 through 48 are laminated and
are then sintered in a body, so that the dielectric ceramic sheets 42 turn into a ceramic
dielectric 50. "

As shown in FIG. 11, an input/output external electrode 55 is provided
across two adjoining side faces of the trimming capacitor 41, and an input/output

20 extemai electrode 56 is provided across the two remaining adjoining side faces. The
external electrode 55 is electrically connected with the internal capacitor electrodes
44 and 46 and the external electrode 56 is electrically connected with the internal
capacitor electrodes 45 and 47, respectively. Thus, electrostatic capacitance is
generated in the regions where the trimming capacitor electrode 43 faces the internal
25 capacitor electrodes 44 and 45 as well as the regions where the trimming capacitor
electrode 48 faces the internal capacitor electrodes 46 and 47. |



- 6- el ectrode 4 is positioned on the left side of the sheet

2b and a | ead portion 4a thereof I s exposed at the |eft side of
the sheet 2b. The internal capacitor electrode 5 is posi ti oned
on.the right side of the sheet 2b and a | ead portion 5a thereof is exposed
at the right side of the sheet 2b. Edges 4b and 5b of the internal
capacitor el ectrodes 4 5 and 5-alé forned at a 45[err] angle with

respect to a long side of the sheet 2b. The

dielectric ceram c sheets 2a, 2b provided with the capamtor
el ectrodes 3 through 5 fornmed on the surface thereof are lamnated with the
dielectric sheet 2c having no el ectrode to forma | am nate angd

are then sintered in a bodylheirggions where the trimming capacitor electrode 43 overlaps with
the internal capacitor electrodes 44 and 45 are disposed so as to be linearly
symmetrical about a base line P whose inclination is 45° with respect to one side of
the trimming capacitor 41. Similarly to that, the regions where the trimming capacitor
5 - electrode 48 overlaps with the internal capacitor électrodes 46 and 47 are disposed so
as to be linearly symmetrical about the base line P. Therefore, there is no difference
in the rate of decrease of the electrostatic capacitance whether the trimming is
implemented in the X direction or the Y direction, so trimming can be implemented
without being troubled by the directivity of the X and Y directions.

10 In summary, the trimming capacitor 41 is square, the internal capacitor
electrodes 44 and 46 are electrically connected with the external electrode 55 provided
on two adjoining side faces of the trimming capacitor 41, and the internal capacitor
electrodes 45 and 47 are electrically connected with the external electrode 56 provided
on the two remaining adjoining side faces of the trimming capacitor 41. Thus, the

15 arrangement of the external electrodes 55 and 56 as well as the outside shape and the
like are linearly symmetrical about the base line P whose inclination is 45° with
respect to one side of the trimming capacitor 41.

Further, the trimming capacitor electrodes 43 and 48 are disposed
symmetrically and the internal capacitor electrodes 44 and 45 and the internal

20 . capacitor electrodes 46 and 47 are disposed symmetrically in the thickness direction,
i.e. in the lamination direction, in the trimming capacitor 41, as shown in FIG. 12.
Accordingly, the trimming capacitor 41 may be mounted on a circuit board or the like
without having to select either the vertical or the horizontal direction of the trimming
capacitor 41.

25 Insulating protection films 57 and 58 for covering the trimming
capacitor electrodes 43 and 48 are provided after the trimming capacitor 41 has been
trimmed, to prevent the trimming capacitor electrodes 43 and 48 from electrically

contacting a conductor on the circuit board. The same material as in the ceramic



.convert the dielectric ceram c sheets 2 into a ceramc dielectric 6. 10
As shown in FIG 2, input/output external electrodes 10 and 11 are
formed.on the right and left end faces of the trimm ng capacitor 1,

respectively. The - external electrodes 10 and 11 are fornmed by
means of sputtering, coating or the |ike and are made of Ag-Pd,
Ag, Pd, Cu or NN materials. The input/oeufl@ut external electrode
10 is electrically connected with the | ead portion 4a of the internal
~capacitor 15 el ectrode 4 and the input/output external electrode 11 is
- electrically connected with the | ead portion 5a of the interna
capacitor el ectrode 5. Thus, electrostatic

capacitance is ge!hdﬂ@‘@éovvﬁéﬂ@ insylating saterinl such ‘ﬁrﬂl#@ or resin, is used:a§;the material

ey Cor o1 o ke sPOBHAE pBRTASL ARG 1 01 i ol B el Vi o
el ectrostatic 20 fjjmg 5%858 ixé%?alw%y@ﬁééé@éa‘ry great er than a desired val ue

t her eof . shown in FIG 3, the regions 7a and 7b
(represented by dotted sl ant | i nes) where the trinmng capacitor

el ectrode 3 overl ternal capacitor el ectrodes 4 and
5 are triangul ar @ﬁﬂ%&‘iﬂ?@ﬁﬁged so as to be linearly synmetrical
about a basg |ine P whose | 1054 héted h&'ﬂtﬁétrﬂx%ﬁ&@apﬂ&tb?ofﬁi‘ﬂ%&enmﬁehﬁoﬂi%nﬁbt

side of the 25 trimm ng capacitor
confined only to the embodiments descnbed above and may be modified in various

ways, within the scope of the spirit thereof.

The shape of the regions where the trimming capacitor electrodes

overlap with the internal capacitor electrode is arbitrary, so long as they are disposed

10 s0 as to be linearly symmetrical about the base line P. For instance, it is possible to
provide a circular trimming capacitor electrode 64 on the surface of a ceramic
dielectric 61 containing a pair of internal capacitor electrodes 62 and 63 and to form
regions 65a and 65b (represented by dotted slant lines) where the trimming capacitor
electrode 64 overlaps with the internal capacitor electrodes 62 and 63, the regions 65a

15  and 65b being circular segments as shown in FIG. 13. The electrode 64 could then
be trimmed either in the area 66a or the area 66b.

Or, it is possible to provide a sq'uare trimming capacitor electrode 74
on the surface of a ceramic dielectric 71 containing a pair of internal capacitor
electrodes 72 and 73 so that one side thereof is inclined by 45° with respect to one

20 side of the trimming capacitor and to form regions 75a and 75b (represented by dotted
slant lines) where the trimming capacitor electrode 74 overlaps with the internal
capacitor electrodes 72 and 73, the regions 75a and 75b havmg a rectangular shape as
shown in FIG. 14. The electrode 74 could then be trimmed either in the area 76a or
the area 76b. '

25 The rate of decrease of the electrostatic capacitance in the trimmed
areas 66a and 76a and the trimmed areas 66b and 76b represented by the dotted chain



..Next‘, as shown in Fig. 4, a portion of the trinmng capacitor electrode
3 is renoved and trinmmed by directing the |laser beamL at the trinm ng

capaci tor

el ectrode 3, for exanple, to finely control the

. electrostatic capacitance. The rate of

o

10

15

20 .

25

- 13 -

lines are equal in both cases and the trimming can therefore be implemented without
considering directivity. |

Althbugh in the foregoing embodiments the trimming has been carried
out with the trimming capacitor electrode exposed on the surface of the ceramic
dielectric, the present invention is not necessarily confined to that. It is also possible
to trim by applying a laser beam, for example, to the surface of a ceramic dielectric

. in which the trimming capacitor electrode is provided inside, and thereby remove the

trimming capacitor electrode together with the surface of the ceramic dielectric, to
finely control the electrostatic capacitance. It is needless to say that the trimming

' capacitor electrode thus exposed on the surface of the ceramic dielectric may be

covered by an insulating protection film after the trimming in this case.

As it is apparent from the above description, the parts where the
trimming capacitor electrode overlaps with the internal capacitor electrodes are
disposed so as to be lineérly symmetrical about the base line which is inclined by 45°
to the external side of the trimming capacitor in the present invention, so that
trimming may be carried out without taking the directivity into consideration.

Further, the trimming capacitor may be mounted on a circuit board or
the like without taking the vertical and horizontal directivities of the trimming
capacitor into consideration by forming the trimming capacitor into the square shape
and by electrically connecting one internal capacitor electrode with the external
electrode provided on the two adjoining side faces of the trimming capacitor and by
electrically connecting the other internal capacitor electrode with the external electrode
provided on the two remaining adjoining side faces of the trimming capacitor.

Still more, the trimming capacitor may be mounted on a circuit board
or the like without taking the top and bottom directivities of the trimming capacitor
into consideration by disposing the trimming capacitor electrodes and the internal
capacitor electrodes so as to be symmetrical in the direction of thickness of the

trimming capacitor.



.decrease of the electrostatic capacitance when the |laser beamL is scanned
in the direction of the long side (X direction) of the trimm ng
capacitor 1 to renove an edge 3a of the trimm ng capacitor

- electrode 3 (i.e., when the electrode 3 is trimed in the

direction of a short side (Y direction) of the trimmng capacitor 1) as
shown in FIG 5 4, is the sane asl#hat when the | aser beamlL is
scanned in the direction of the short side (Y direction) of the
trimm ng capacitor 1 to renove an edge 3b of the trinmng

capacitor electrode 3 (i.e., when the electrode 3 is trinmmed in the

direction of the |ong side (X direction) of tQﬁ t[inningk )
capacitor 1) as shown in FIAS 2 tesultyit beeomesHnngesssAry to set the trimming diyection per

-obt ai ned because it |
trimmng tends t@g‘ﬁg %%E%Eé‘g@eﬁl e‘}'l ?ﬁ%@% o?ﬂ%?%g%c&?fg%ﬁt%%?gﬁ%e
because the trimming @@paiter TR R\ ¢brreet direstiont incactordanted thapasicterdingly, it

el ectrode 3 overlaps with the internal L capacitor el ectrodes 4 and
5 are |inearly syeeemes Wnmecessaryito seaure thectrimmingreapaciton o tape in order t9 setrthes

3. It is noted that the tri.om ng distance i.s incr i.ng.

Caser - " i3t cpoppf Bl uiaind FREERE s K pRAPRE ORIRE dent
scanni ng posi tiopydb sifiSly With loose dPm&ulbeam L in the trinm ng direction,
i.e. the direction which"the size of the trimm ng capacitor

el ectrode 3 is being reducdhile preferred embodiments have been Hesgribed,i wariatignsgbareto

showi ng the tri malﬂ di St;[) rl)%g 3 gdllnhtﬁegr%veith?ﬂcthescopéofthepresentinvenﬁvecomepts-



.decrease of the electrostatic capacitance when a and b are set as shown in

E!a[c)iacigi ance due tow?ﬁree![ pi ﬁm’znéb/Z(l)O) ' Th;asdgg][ ?ﬁ:gmmljﬂﬂumﬂ/ﬂlummﬁglg i's

equal when laser trimmng in the X direction and L ih the*y
direction and is represented by a solid |line 15. The area of the trinmmng
capacitor electrode 3 facing the internalScapacitor el ectrode 4 (or the

i nternal capacitor el ectrode 5) whose edge 3a (or 3b) is renoved
by the | aser beamL is reduced to finely adj ust the electrostatic
capacitance to a desired value. 25 ' As it is apparent

fromthe above, there is_no change in the rate of decrease of the

el ectrostatic carﬂhilttl&ﬁl?ém%ijér dl ess of whether the trimming is
| mpl ement ed it hout  bei ng. Y olr g cApIEtaF ok@Prin) (1% | "7 g9, o P
directions. a ceramic dielectric;
a trimming capacitor electrode provided on said ceramic dielectric; and
a pair of internal capacitor electrodes provided within said ceramic
5 dielectric which face said trimming capacitor electrode so as to géneratc electrostatic
capacitance;
regions where said trimming capacitor electrode overlaps with said
internal capacitor electrodes being disposed so as to be linearly symmetrical about a
base line which is inclined by 45° to an external side of said trimming capacitor.

2. The trimming capacitor according to Claim 1, wherein said
trimming capacitor is square and one internal capacitor electrode of said pair of
internal capacitor electrodes is electrically connected with external electrodes provided

~ on two adjoining side faces of said trimming capacitor and the other internal capacitor
5  electrode is electrically connected with external electrodes provided on the two

remaining adjoining side faces of said trimming capacitor.

3. The trimming capacitor according to Claim 1, wherein said -
trimming capacitor electrodes and said internal capacitor electrodes are disposed so
as to be symmetrical in the direction of thickness of said trimming capacitor.

4. The trimming capacitor according to Claim 1, wherein said
trimming capacitor electrode is on a surface of said ceramic dielectric.

5. The trimming capacitor according to Claim 1, wherein said
trimming capacitor electrode is within said ceramic dielectric.



.-8- 7 As a result, it bec 0 set
the trimm ng direction per parts correspongiﬁmmﬂ"i@@i“m{ stics
of the-.trinmm ng capacitor 1. [ Second Enb L s M through

9] . As shown in FIG 7, a trinmm ng capacitor 21
conprises a dielectric 5 ceram c sheet 22a provided with a trinmm ng
capacitor electrode 23 on the surface ~ 16 - thereof, a dielectric

ceram c sheet 22b provided with internal capacitor el ectrodes 24
and 25 on the surface thereof, a dielectric ceram c sheet 22c having no
el ectr ode.

6. The trimming capacitor according to Claim 1, wherein said

trimming capacitor electrode is square.

7. The trimming capacitor according to Claim 2, wherein said
trimming capacitor electrodes and said internal capacitor electrodes are disposed so
~ as to be symmetrical in the direction of thickness of said trimming capacitor. '

8. The trimming capacitor according to Claim 1, wherein said overlap
regions have the shape of a triangle.

9. The trimming capacitor according to Claim 1, wherein said overlap
regions have the shape of a rectangle.

10. The trimming capacitor according to Claim 1, wherein said overlap
regions have the shape of a circular segment.



. her sheets may al so be included. The dielectric cerani c sheets are

squar e. The trinmm ng capacitor electrode 23 is
square.and is provided in the 10 - m'ddl e of the surface of the sheet
22a. The internal capacitor electrode 24 is positioned at the

left rear corner of the sheet 22b and | ead portions 24a and 24h ,
thereof are exposed at the left side aid’hé rear THIG SHEET HAS BEEN] 22D,

respectively. The internal capacitor ellectro EPL%’JEUS posilti oned
at the right corner of the sheet 22b an a and
25b thereof are exposed at the front side and the right si de 15 of the
sheet 22b, respectively. Mddle portions 24c and 25c of the inter )1071-368
capaci tor el ectrodes 24 and 25 are fornmed to be |inearl ;ﬁ
.symmetrical about a line inclined by 45[err] to one side of the
sheet 22b. The dielectric ceram c sheets 22a, 22b

- provided with the capacitor el ectrodes 23 through 25 fornmed on

- the surface thereof are |am nated WQMGAMEP ectric sheet 22c

- having no electrode to forma |amn Lt ered in a

body, to change the dielectric ceramc sheets into a ceramc dielectric 26.
As shown in FIG 8, input/output external electrodes 30, 31, 32 and 33
are formed on t heABSTRACOTIOF EMEDISCLOSURE i nmi ng capaci tor 21,

LR LAY conmect e v 1 A HBSAREoc YR T o S e
The trimming capacitor comprises a dielectric ceramicl sheet provided with a trimming
capacitor electrode on the surface thereof, a dielectric ceramic sheet provided with
internal capacitor electrodes on the surface thereof, and other sheets. Regions where
the trimming capacitor electrode overlaps with the internal capacitor electrodes are
disposed so as to be linearly symmetrical about a base line which is inclined by 45°
with respect to a long side of the trimming capacitor. Therefore, the trimming

electrode can be trimmed in the same way in either the X or the Y direction of the
. trimming electrode.
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,Thus, electrostatic capacitance is generated at the regi ons where the
trinmng capacitor electrode 23 faces the internal capacitor el ectrodes 24
and 25. As shown in FIG 9, the regions 27a and 27b

- (represe %g§€¥ d slant |ines) where the trinmm ng.cap Clt

el ect rod& Vér?’fagsl i 8l ﬁhe q dt er nal 5 capacitor ele rod

and 25 ar InSPO0S so as to be linearly symetrical about a base
line P wh ﬁﬂ tign is 45[err] with respect to one side of the
trinmm ng capaC|tor . Next, the trinm ng
. capaci tor electrode 23 is trinned to finely control the
- electrostatic capacitance. The rate of decrease of the el g )
. capaci tance 10
. renoving an edge 23a is th anes as when) he el e€
'the X direction by renov#n | ause the decrease
. the capacitance Cl ends tq be the
. sane regardl ess of [whet} he X in the Y direction,
. because the 7b wherje the t™ nm ng capacitor
. el ectrode 23-overl §ps wit hXha NLSY 24 TNRTETN capacitor el ectrodes 24 and
' 25 are symmetri oud
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' connect ed.&u

. remai ni ng #W eoarg

' appear anc&cof

cdirectivity 1@%*? 'Endelrectlons StTrTT 20 nor €, pecause tne
21

of the i nt‘gr nal capacitdr electrode 24 are electrically

external £ S el ectrodes 30 and 31 provided on two 4diHiS SHEBT siAdepepy

faces of tﬁe‘“trl mm ng capaci t or 21 and the lea portﬂmﬂcgga and
| 25b of the“"1 naI itor electraode 25 are et rea

As it is a arent fromthe above, there is no difference in the rate of

decF BEERVE 808 3897 st at | cs??a?f‘a'bl"f%’nc% (PRANER &P b et her the
trimm 0 Eﬁa&&?? fj npl erent ed |ntheXdlrétmo@quheYdlrectlon go
that trimm bR HeMU L0816 dilenented without being troubl edby 8he 9

trimmng cap

g s{quare and the lead portions 24a and 24b :
Lth the

el ectrodes 32 and 33 providedjon the 25

e faces of the trinmng capacitjor 21, the

rinning capacitor 21, i.e. tHe arrangenent of
the,exter al electrodes 32

!ﬁé like are linearly
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'to choose betvveen t he vertlg:al
trimm ng capacitor 21.

| As showj$kFEEBES] MQJ 1a0tg iingn=A@ tapacitor 41 conprises a dielecEic 4/ 9

nmounted on a circuit board or the Iike w thout having

and horizontal directions of the
[ Third Enbodi nent:

FI Gs. 10 through 12]

(®8) Tiq. 8
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23 ( 26
ad R
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231 |7 MW >4-238

X
45° 25 27b
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a pro h C citor electrode 43
ﬁgﬁgﬁ% e}%&ifo%gﬁq G ‘ﬁz gregffad&gq \g%% e%t(%l{"(‘:ﬁgé%mﬁpgmeet 42b provi ded P86

W|th |ntern e de and 45 on the surface
t her eof %#%L\?h cérla& ﬁsheet 42c provided with H:i ntsgrng

capaci tor eI egg; 46-and.47 and a trrnmm ng capacltor el ectrode 48 om tie
front and bac ace théFebF respectively. G hers nmay al SO be i ncl uded.
The 10 .dielectric céramc sheets 42 are square

Because the trinmm ng capacitor el €4 odes 43 and 48 5”@ $MET HA@’BEEN

- capacitor electrodes 44 through 47 Mave the sane shipes EPU(@EDH nmifng

capaci tor el ectr | ht ernal capaC|tor e eded 4 and
5in the first enbodi nen des bed abov their detail ed :
expl anation w |l 4 pe onjfLte %gc ceram c sheets v
provi ded with tTe capédci od 43|t hr 4 are | am nat ed and
are then sintered i a . th t he |electr|c ce c sheets 42 turn
into a ceram c di el ectp#€ 50. As shown |nv
FIG 11, an inputfoutpu §troje 55 i s pifovi ded
?(r:]ross two adj oi n}j ng side ifa Df tﬁ /-mm@bcap citor 41, and an

put / out put

S0 . ,43

56 X

MNN 7

' This Sheet Has Been Rep
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.20 ¢ external electrode 56 is provided across the two remini ng '
adj oi ning side faces. The external electrode 55 is electrically
connected with the internal capacitor el ectrodes 44 and 46 and

t he exte I | S, elgctrically connected with the int naI
. capaci to %ﬁé@gﬁiﬁsgnliE? (?rlespect i vely. Thus, el ectrostat |§r

capaci tan |1§ generated Iin the regions where the trinm ng
capaci tor tzrl)de 4:¢1fla2;es the internal 25 capacitor el ectrodes 44
and 45 as well -as the Tegions where the trinm ng capacitor '
el ectrode 48 faces the internal capacitor electrodes 46 and 47.
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The regjyons where the trimmng capacitor el ectrode 43 overlaps W|th
* the'internal capacitor electrodes 44 and 45 are di sposed so as to be

linearly symetri caI about a base line P whose inclination is

45[ err e the trinmm ng capacigor

Si gn I a]rl‘%%%‘%jﬁmﬁe% g(} clﬁli]lere the trjimm ng capaci ?nr p 'ﬁ A{} 9
el ectrode @102{9” ap‘g the I nt ernal capaci tor el ectrodes 46 and 47 are
di sposed 5 be linearly symretrical about the base |ine P.
Therefore, there is no difference in the rate of decrease of the

el ectrostatic capacitance whether the trimmng is p
the X direction or-the Y cyﬁictlon so trimmng can be inB’"‘é oHAS BEEN
wi t hout bei ng troublmer?ggy directivity of the X and Y direBEPIAGED 1 0
In summary, the tri ca{paqm.or b/éiq’afe t he internal capacttor

el ectrodes 44 and_46 are eljectrNcally ed wi P the external electrode
55 provi ded : jon t\‘ adJ oi ni ng’ si de [ace he trimm ng capacitor
41, and the inte '"u‘:ap@"‘_'t \ eI egtrodes 43 and 47 are
el ectricalf)} cont i th 2 ket nal el ebtrode 5% ¥provi ded
| . .. 76b
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on tthe two renaining adjoining side faces of the trimmng capacitor 41.

“Thus, the 1 5
~as the outside shape and the

i A

si de of or

arrangenent of the external

like are linearly symretrica
ation is 45[err] with
or 04?.

el ectrodes 55 and 56 as wel |
about
respect (o}

Furt Her ., ?Ze @F

. trinm ng {ngcsgongle tqr odes 43 and 48 are disposed
. symmetrically and h@‘in ernal capacitor electrodes 44 and 45 and the
i nternal 20 ~capacitor electrodes 46 and 47 are di sposed symmetrically in
“the thickness direction, I.e. in the |lam.nati direction, in the
trimmng capacitor 41, as shown in FIG 12. AQCTHIZISHEEY -H
trinmng capacitor 41 may be nounte@@®n ggircuit board for thREpi AShBEEN
wi t hout having to select either thesvertigcal or the hori'zeftad—ereliian Of
~the trinming 90 capgrci . | nsul ati ng
protection filnms 57 d f th nm ng capaci tor
el ectrodes 43 and 48 P nm ng capacitor 41 has been
trimred, t Prevent et Ci ctrodes 43 and 48 from
eIectricaJE&_ contacting a ¢ or d®the circuit board. The
same material as i R]Jthe ceramc N
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- 12: - dielectric 50, or an i nsul at i ng rratefiél'-such.és. "gl ass
.or r'esin, is used as .the materi al of the insulating protection .
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5: It is noted that the trinm ng capacitor of the
present invention is not confined only to the enbodi nents

fescri bed above and nmay be nodified in various ways, within the
scope of the spirit thereof. ' The shape of the
regions where the trinmm ng capacitor el ectrodes overlap with the

internal capacitor electrode is arbitrary, so |ong they are dlsposed 10
so as to be linearly synmetrical about the base |
possible to provide a circular trinmmng gapaciteor i
the surface of a ceramc di el ectri.c 61 cpniai a

I nternal capacitor electrodes 62 and 63 and to for L{a %%P 19gggi

and 65b (represented by dotted slant |ines) where frinm ng cagdaditor

el ectrode 64 overlaps with the internal edpacitor [el ectrodes 62 and {63, the
regi ons 65a 15 and 65b being. circul ar segnent
The el ectrode 64 could then - be trimed either in the area 66a or

the area 66b. %memsm ble to provide a
square trinmng capacitor electrode on the surface of a

ceram c dielectric 71 containing a pa| r of internal capacitor

el ectrodes 72,3 3 ereof s inclined by 45[err] with
respect to on&%2 ol #-ng capacitor and to formregions
75a and 75b (Fgamggqigtﬁdegibndotted slant lines) where the trinmmn

capacitor electrode 74 overlaps with the internal
The present invention relates to a trimming capacitor and more

particularly to a laminated ceramic trimming capacitor.

Description of the Related Art:
A trimming capacitor is used when electrostatic capacitances of various
~values are required. For instance, in the example shown in FIGS. 15-20, the
tnmmmg capacitor is formed as a laminate 86 by laminating a dielectric sheet 82 on
which internal capacitor electrodes 84 and 85 are provided, a dielectric sheet 82 on
which a trimming capacitor electrode 83 is provided and a dielectric sheet 82 having
no electrode and by sintering them in a body. The laminaté 86 is also provided with
external electrodes 90 and 91 at both ends thereof as shown in FIG. 16.

Referring to Fig. 17, electrostatic capacitance is mainly genérated at
parts 87a and 87b (shown by dotted slant lines) where the trimming capacitor electrode
83 overlaps with the internal capacitor electrodes 84 and 85. The electrostatic
capacitance generated at the part 87a is represented as Cl and the electrostatic
capacitance generated at the part 87b as C2 in this case. The total electrostatic
capacitance formed * 1n 'the trimming capacitor 81 turns out to be a serial connection
of C1 and C2 and is expressed by (C1 x C2)/(C1 + C2).

To adjust the capac1tance part of the trimming capacitor electrode 83
of this tnmmmg capacitor 81 is normally removed by a laser beam L as shown in Fig.
18, to reduce an area thereof facing to the internal capacitor electrode 85 (or the
internal capacitor electrode 84) set the electrostatic capacitance to a desired value.

1Poute s



capacitor electrodes 72 and 73, the regions 75a and 75b having a
-ectangul ar shape as : shown in FIG 14. The el ectrode 74 could
then be trinmmed either in the area 76a or the area 76b. 25
The rate of decrease of the electrostatic capacitance in the trimred

areas 66a and 76a and the trimed areas 66b and 76b rgpresented-bythe
dotted chain - 17 - REPLACEMENT- SHEET
24 SEP 1997
TRIMMING CAPACITOR

ABSTRACT OF THE DISCLOSURE

A trimming capacitor wherein its trimming direction has no directivity.
The trimming capacitor comprises a dielectric ceramic sheet provided with a trimming
capacitor electrode on the surface théreof, a dielectric ceramic sheet provided with
internal capacitor electrodes on the surface thereof, and other sheets. Regions where
the trimming capacitor electrode overlaps with the internal capacitor electrodes are
disposed so as to be linearly symmetrical about a base line which is inclined by 45°
with respect to a long side of the trimming capacitor. Therefore, the trimming
electrode can be trimmed in the same way in either the X or the Y direction of the

trimming electrode.

FIG. 3



lines are equal in both cases and the trinmng can therefore be i npl enent ed

w t hout considering directivity. Al t hough
in the foregoing enbodi nents the trimm ng has been carrled out
"with the trinmm ng capacitor electrode exposed on the surface of the ceranmc
5 dielectric, the present invention is not nece ) to .
that. It is also possible to trimby appl LA¢QM§N&IS for
exanple, to the surface of a ceramc dielectric in which th

trinming capacitor electrode is provided inside, and tlhe24uSEPap$te |t he
trimm ng capacitor electrode together with the surfgcqd of the ceramijc
dielectric, to finely control the el ectrogqtalTc Ctapacrtance
i s needl ess to say that the trimmng.10 . capaci el ectrode thus
exposed on the surface of the ceranqp dielectric may be covered
by an insulating protectian m. A he immng in this case.

As it is apparent from 3 lassri pti the parts where the
trinmmng capdcitor elg AL i the integnal capacitor

el ectrodes are S ONEe lineafly symetrical about

the base |ine whi ko tpe external side of
the trimm ng capa OHEQSO t hat
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trimmng may be carried out wthout taking the directivity into
consi deration. Further, the trimm ng capacitor may
be nounted on a circuit board or the like w thout taking the
vertical and horizontal directivities of the trinmng ; apactt
Into consideration by formng the trimm ng capacitor i nﬁé*’&‘}%'\’@lﬁa‘ﬁﬂ;h
20 and by.electrically connecting one internal capdcitor el ectrofle
d
n

r
pe

wi th the external el ectrode provhded on theftyo 24jS&M19%T s
faces of the trimm ng capacitor and by ™ el ecirjcally connect
the other internal capacitor electrode with the exterpal €erecrrode

provi ded on the two renmai ning adjoining side faces of Litthe frinm ng

capaci tor. b Sti] nbrgp the trinmm ng capacitor nay
be nounted on a circuit boarjd 25 thq i ke mﬁkhout taking the top
~and bottomdirectivities Qi the trimmig capacid or into .
consi deration by disposing tlhe tri capgth r el ectjodes and the
i nt er nal cPpacTtTorf erecrrodeg (S as/tq be sy trical in the
direction of thickneps~-ef4tierc~s~> rimm ng capaclyor.
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set the trimm ng direction per

becomes unnecessary to secure the trimm ng capacitor o
- set the 5 trimm ng capacitor on an autonatic pacgkapi

. becones possible to deal

As a result, it becones unnecessary to
parts corresporfdi

more sinply with | oos
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Whi |l e preferred enbodi nents have been described, variations thereto

W Il occur to those skilled in the art within the scope of the present )
i nventive concepts. ' .- 15 - ‘What
i's clained is:
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2. Atrinmmng capacitor, conprising: a ceramc dielectric;
a trinmm ng capacitor electrode provided on said ceramc dielectric; and
g pair of internal capacitor el ectrodes provided within_said ceramc
ielectric which face said trinmm ng capacitor el ectrodg
g cap REPBACEMENTCSRERY

el ectrostatic capacitance; regi ons wher e |Sge—tbna.ng
. capacitor electrode overlaps with said internal capaci tjor Zéaﬁééﬁdes be¢i ng
n L2

di sposed so as to be linearly symetrical agout a base |l
~inclined by 45[err] to an external side of —Said trimmnglcapacitor.

i 2. The trinm ng capacitor according f Claim1, whereinm sard trimmng

i capacitor is square and one interna( capacitor electro id_pair of

' internal capacitor electrogés is elfectricalPy connected with external

- el ectrodes providefjon t ' [ ﬁgi saijd tri mm ng capacitor

~and the other internal . e e e ijs e rigally connected with
~external el ectrodes provi ded-e ) i ning adj in@qg side faces of
said trinmng capaci [ -

e 42 b
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3. The trinmm ng capacitor according to Claim1, wherein said trinmmng

capaci tor el ectrodes and said internal
as to be symetri cal

-capaci tor.
di el ectric.

dielectric.

capacitor el ectkodes _are disposed so
in the direction of thickness of SRER!.ACEMENT rwgs:'r
4. The trinm ng capacitor \C poreet re-tor uub 1,
wherein said trimmng capacitor electrode is on a surfage nc
5. The trinmmng capacitor abc&rp%is@ ﬁbﬁé pim 1,
wherein said trimm ng capacitor el ectrode i SsWIthI n sqi deceran ¢
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6. The trimmi ng capacitor according to Claiml,

wherein said trimmng capacitor electrode is square.
trimm ng capacitor according to Claim2, wherein said trip-Rg-capacitor

électrodes and said internal capacitor ‘el ectrodes are di spdE@HAGEMENT SREMIE
in the direction of thickness of said trinmmng. '

symetri cal
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8. The trinmm ng capacitor according to aim1l, wherein

said overl ap

regi ons have the shape of a triangle. 9. The trinm ng
capacitor according to Claiml1, wherein said overlap regions_have the sh
of a rectangle. 10. The trimm ng capaci { CREPAGCEMENTNGHEET
Claim1, wherein said overlap regions have the shape of| afcrr ettar—segHer|t .
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rate of decrease of
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