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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a dielectric fil-
ter and dielectric duplexer which have a plurality of in-
ner-conductors inside a dielectric block, an external
conductor disposed on the outer surface of the dielectric
block and input-output electrodes disposed on the outer
surface of the dielectric block and capacitance-coupled
to inner-conductors, and to a communication apparatus
including the same.

2. Description of the Related Art

[0002] A dielectric filter having, for example, the con-
struction shown in Fig. 7 has been disclosed (Japanese
Utility Model Application No. 6-2802). Fig. 7 is a section-
al view passing through two input-output electrodes. In
this dielectric filter, three inner-conductor holes 2a, 2b,
and 2c passing through between a pair of opposing end
surfaces of a dielectric block 1 in the form of a nearly
rectangular solid are provided, and inner-conductors 3a,
3b, and 3c are formed on respective internal surfaces
thereof. At fixed locations on the external surface of the
dielectric block 1 a pair of input-output electrodes 5a and
5b are formed, and on nearly the whole of the external
surface, except the areas where the input-output elec-
trodes 5a and 5b are formed, an external electrode 4 is
formed. This dielectric filter is externally coupled via ex-
ternal coupling capacitances C1 and C2 generated be-
tween the input-output electrodes 5a and 5b and the in-
ner-conductors 3a and 3c, respectively, which oppose
the electrodes. Each of the inner-conductor holes 2a,
2b, and 2c is formed as a straight hole of the same axis
having a constantinner diameter, and, of the three inner-
conductor holes 2a, 2b, and 2c, the inner-conductor
holes 2a and 2c acting as an input-output stage are ar-
ranged dose to the sides where the input-output elec-
trodes 5a and 5b are formed.

[0003] In this way, without allowing the Qg value of a
resonator to fall by arranging an inner-conductor hole
opposed to an input-output electrode to be close to the
input-output electrode, a large external coupling capac-
itance can be obtained through an input-output elec-
trode with a relatively small area.

[0004] However, in the above conventional dielectric
filter, as the whole inner-conductor holes acting as input-
output stages are arranged close to the side surfaces
where the input-output electrodes are formed, there is
a problem of the Qg valve of the resonator being degrad-
ed. This is because the best Q, value of the resonator
is obtained when the inner-conductor hole is arranged
in the middle of the dielectric block and the Qg value
deteriorates further when the hole is set further from the
middle.
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[0005] EP A 0 664 572 discloses a dielectric filter,
comprising a dielectric block, resonator holes having
steps consisting of a portion having a larger inner diam-
eter and a portion having a smaller inner diameter,
wherein the smaller inner diameter portion of each res-
onator hole is formed on the side of a short-circuited end
surface. By forming the smaller inner diameter portions
of the resonator holes, close to each other, the coupling
between the two resonators becomes inductive cou-
pling.

[0006] EP A 0 853 349 discloses a dielectric filter in
which a stronger electromagnetic coupling than in con-
ventional dielectric filter can be provided between adja-
cent resonator holes without changing the external
shape and dimensions of a dielectric block. The reso-
nator holes pass through opposing surfaces of a dielec-
tric block, each including a large diameter hole section
and a the small diameter hole section. The small diam-
eter hole sections may be formed near a short-circuited
end face of the dielectric block. The large diameter hole
sections in the small diameter hole sections are con-
nected to each other with their axes shifted from each
other.

[0007] EP A 0863566 discloses a dielectricfilter. The
dielectric filter has a dielectric block with resonator holes
formed therein. Each of the resonator holes has a large-
sectional-area portion and a small-sectional area por-
tion so that the resonator hole has different respective
inner diameters at an open-circuited end and the short-
circuited end.

[0008] It is the object of the present invention to pro-
vide a dielectric filter having an increased external cou-
pling capacitance yet maintaining a high Q, value.
[0009] This object is achieved by a dielectric filter ac-
cording to claim 1. According to a further aspect, the
invention provides for a dielectric duplexer and a com-
munication apparatus including the inventive filter.
[0010] One preferred embodiment of the present in-
vention provides a dielectric filter comprising all features
as set out in claim 1.

[0011] Another preferred embodiment of the present
invention provides a dielectric duplexer comprising at
least two filter portions formed in a dielectric block,
wherein at least one of the filter portions is composed
of the above described dielectric filter.

[0012] Yet another preferred embodiment of the
present invention provides a communication apparatus
comprising at least one of the above described dielectric
filters and the dielectric duplexer.

[0013] Inadielectricfilter or dielectric duplexer having
the above construction, as the open end of the inner-
conductor hole opposed to an input-output electrode
(first inner-conductor hole portion) is arranged so as to
be near the input-output electrode, that is, as only part
of the inner-conductor hole is made to be eccentric so
as to be close to the input-output electrode, a large ex-
ternal coupling capacitance can be obtained, and the
Qg value is less reduced. That is, when compared with
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conventional examples where the whole inner-conduc-
tor hole is made near an input-output-electrode, the Q,
value of the resonator can be less reduced.

[0014] Furthermore, when the first inner-conductor
hole portion is formed so as to have a larger diameter
than the other portion (second inner-conductor hole por-
tion), the external coupling capacitance can be further
increased.

[0015] Therefore, a dielectric filter and dielectric du-
plexer having a small insertion loss and suitable char-
acteristics can be obtained.

[0016] Further, a communication apparatus accord-
ing to the present invention is composed of a dielectric
filter or dielectric duplexer having the above features
and accordingly exhibits suitable characteristics.
[0017] Other features and advantages of the present
invention will become apparent from the following de-
scription of the invention which refers to the accompa-
nying drawings.

BRIEF DESCRIPTION OF DRAWINGS
[0018]

Fig. 1 is a perspective schematic illustration of a di-
electric filter of a first embodiment;

Fig. 2 is a sectional view taken along line X - X of
Fig. 1;

Fig. 3 is a sectional view taken online Y - Y of Fig. 1;
Fig. 4 is a sectional view passing through two input-
output electrodes of a second embodiment;

Fig. 5 is a perspective schematic illustration of a di-
electric duplexer of a third embodiment;

Fig. 6 is a block diagram of a communication appa-
ratus of a fourth embodiment; and

Fig. 7 is a sectional view passing through two input-
output electrodes of a conventional dielectric filter.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] The construction of a dielectric filter according
to a first embodiment of the present invention is ex-
plained with reference to Figs. 1 through 3. Fig. 1 is a
perspective illustration of the dielectricfilter, Fig. 2 a sec-
tional view taken along line X - X of Fig. 1, and Fig. 3 a
sectional view taken along line Y - Y of Fig. 1. More, in
the following perspective illustrations, the dotted shaded
areas show the ground of dielectric blocks.

[0020] The dielectric filter of the present embodiment
is composed of a dielectric block 1 in the form of a nearly
rectangular solid (hexahedron). Three inner-conductor
holes 2a, 2b, and 2¢ passing through the dielectric block
1 between a pair of opposing end surfaces are formed,
and inner-conductors 3a, 3b, and 3c, respectively, are
formed on the inside surfaces of the holes. At fixed lo-
cations of the outer surface of the dielectric block 1 a
pair of input-output electrodes 5a and 5b are formed,
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and on nearly the whole of the outer surface, except the
areas where the input-output electrodes 5a and 5b are
formed, an external conductor 4 is formed. In the vicinity
of one opening surface of the inner-conductor holes 2a
through 2c¢ a portion having no inner-conductor (non-
conductive portion) "g" is given, and this portion is made
an open end of resonators composed of the inner-con-
ductors 3a through 3c. That is, at one end surface (end
surface at the front side of Fig. 1) each of the inner-con-
ductors 3a through 3c is separated from the external
conductor 4 by the nonconductive portion "g", and at the
other end surface (end surface on the other side of Fig.
1) each of the inner-conductors is connected (short-
circuited) to the external conductor 4, and this end sur-
face is made a short-circuited surface.

[0021] Each of the input-output electrodes 5a and 5b
is formed over one main surface close to the open end
and the neighboring side surface of the dielectric block
1. This dielectric filter is externally coupled through ex-
ternal coupling capacitances C1 and C2 generated be-
tween the input-output electrodes 5a and 5b and the re-
spective inner-conductors 3a and 3c opposed to the
electrodes. Further, the dielectric filter is mounted on a
mounting board so that the surface where the input-out-
put electrodes 5a and 5b are formed (upper surface of
Fig. 1) becomes a mounting surface.

[0022] Inside the inner-conductor holes 2a and 2c ar-
ranged at both side surfaces of the dielectric block a
stepped portion 21 is formed to define a first inner-con-
ductor hole portion and a second inner-hole portion di-
vided thereby. The first inner-conductor hole portion has
the open end and the second inner-hole portion extends
to the short-circuited surface. The axis of the first inner-
conductor hole portion is located at a different portion
from that of the second inner-hole portion. Moreover, the
inner diameters of the first inner-conductor hole portion
and the second inner-hole portion are formed to be the
same.

[0023] The first inner-hole portion of the inner-con-
ductor hole 2a is provided to be close to the input-output
electrode 5a, and the first inner-hole portion of the inner-
conductor hole 2c is provided near the input-output elec-
trode 5b. The second inner-hole portion of the inner-
conductor holes 2a and 2c and the inner-conductor hole
2b are arranged in the middle of the dielectric block 1 in
the thickness direction.

[0024] Thus, because in the dielectric filter of the
present embodiment the input-output electrodes 5a and
5b are constructed to be closer to the inner-conductors
3a and 3c, respectively, which act as input-output stages
and which are opposed to the electrodes, large external
coupling capacitances C1 and C2 can be realized. Fur-
thermore, as only the firstinner-hole portion of the inner-
conductor holes 2a and 2c are made eccentric so as to
be dose to the input-output electrodes 5a and 5b, re-
spectively, the Q, value is less reduced.

[0025] It is desirable that the above stepped portion
21 be set at a location in which the desired external cou-
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pling capacitance can be obtained and be set as close
as possible to the end surface at the open end so that
the Qg value is less reduced. Further, the input-output
electrodes are also generally provided to be as close as
possible to the end surface at the open end so that the
external coupling capacitance is increased.

[0026] Next, the construction of a dielectric filter ac-
cording to a second embodiment of the present inven-
tion is shown in Fig. 4. The appearance of the dielectric
filter is nearly the same as that of the first embodiment
shown in Fig. 1, but, as shown in the sectional view of
Fig. 4, the inner diameter of the first inner-hole portion
of the inner-conductor holes 2a and 2c opposed to the
input-output electrodes 5a and 5b, respectively, are
made larger than the inner diameter of the second inner-
hole portion thereof. The first inner-hole portions of the
inner-conductor holes 2a and 2c are arranged so as to
be close to the input-output electrodes 5a and 5b, re-
spectively. Because of this construction, larger external
coupling capacitances can be obtained compared with
the case of the first embodiment.

[0027] In each of the above embodiments, although
the inner-conductor holes having a substantially circular
cross-section were shown, the cross-section of the in-
ner-conductor holes is not limited to only a circular
shape, and it may be polygonal, such as a square, etc.,
or an oval shape. The inner-conductor holes may be of
mixed shapes. Further, the input-output electrodes may
be formed only in a main surface acting as a mounting
surface.

[0028] Next, the construction of a dielectric duplexer
according to a third embodiment of the present invention
is shown in Fig. 5. In the dielectric duplexer, a transmis-
sion side composed of a bandpass filter of a three-stage
resonator and a reception side composed of a bandpass
filter of a four-stage resonator are formed in a dielectric
block 1 in the form of a rectangular solid. Inner-conduc-
tor holes 2a through 2c constituting the resonators on
the side of the transmission filter, inner-conductor holes
2d through 2g constituting the resonators on the side of
the reception filter, and an inner-conductor hole 2h to
obtain an external coupling common to both filters all
pass through the dielectric block 1 between a pair of op-
posing end surfaces. On the inside surface of each of
the inner-conductor holes 2a through 2h acting as res-
onator holes, inner-conductors 3a through 3h are
formed, respectively. In the vicinity of one opening sur-
face of each of the inner-conductors 3a through 3g, a
portion having no conductor "g" is provided, and this por-
tion is made an open end of each of the resonators. On
the outer surface of the dielectric block 1, input-output
electrodes 5a, 5b, and 5c are formed, and an external
conductor 4 is formed on nearly the whole surface ex-
cept the areas where the input-output electrodes 5a
through 5c are formed.

[0029] The input-output electrode 5a acting as a
transmission terminal and the input-output electrode 5c
acting as a reception terminal are formed over one main
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surface close to the end surface at the open end and
over side surfaces of the dielectric block 1, and the input-
output electrode 5b acting as an antenna terminal com-
mon to both filters is formed over the main surface and
a short-circuited surface of the dielectric block. The in-
ner-conductor 3h of the inner-conductor hole 2h is con-
nected to the external conductor on the end surface at
the open end and to the input-output electrode 5b on the
short-circuited surface.

[0030] Inside each of the inner-conductor hole 2a op-
posed to the input-output electrode 5a and the inner-
conductor hole 2g opposed to the input-output electrode
5c, a stepped portion 21 is formed to define a first inner-
conductor portion and a second inner-conductor por-
tion. The first inner-hole portion has the open end and
the second inner-hole portion extends to the short-
circuited surface. The location of the axis of the first in-
ner-conductor portion and that of the second inner-hole
portion are formed so as to be different from each other.
Further, each of the axis of the first inner-conductor por-
tions are formed so as to be dose to the corresponding
input-output electrodes 5a and 5c.

[0031] Inthedielectric duplexer, the input-output elec-
trodes 5a and 5c are capacitance-coupled to the respec-
tive inner-conductors 3a and 3g opposed to the elec-
trodes, and the inner-conductors are externally coupled
through the external coupling capacitance. The inner-
conductor 3h is electromagnetically coupled (meaning
interdigital coupling in the present embodiment) to the
neighboring inner-conductors 3¢ and 3d, and is exter-
nally coupled via this coupling.

[0032] Alsointhe dielectric duplexer, as the firstinner-
hole portion of each of the inner-conductors 3a and 3g
is constructed so as to be close to the input-output elec-
trodes 5a and 5c, respectively, a large external coupling
capacitance can be obtained and the Q value is less
reduced.

[0033] In the present embodiment, each of the first
and second inner-hole portions of the inner-conductor
holes is shown to have the same inner diameter over its
entire length. However, the holes are not limited to this,
and the inner-conductor holes may be constructed to
have the first and second inner-hole portions which has
different sectional areas.

[0034] Further, in the present embodiment, the com-
mon input-output portion (input-output electrode 5b) is
constructed so as to be externally coupled via an elec-
tromagnetic coupling, but by providing the common in-
put-output electrode on one main surface, the common
input-output electrode may be externally coupled
through the capacitance-coupling between the common
input-output electrode and the inner-conductor opposed
to the electrode. In this case, the inner-conductor holes
opposed to the input-output electrodes of the reception-
side filter and transmission-side fitter are formed as
holes having a stepped portion, and the first inner-hole
portion of each hole may be formed so as to be close to
the input-output electrode.
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[0035] Moreover, in each of the above embodiments,
an open end formed by providing a portion having no
inner-conductor at one end portion of each of the inner-
conductors was described, however, without forming
any external conductor in one opening surface of the
inner-conductor holes, the opening surface may be
formed as an open surface of each of the resonators..
Furthermore, a coupling electrode connected to the in-
ner-conductor may be formed in the open surface.
[0036] Further, a comb-like type in which the open end
of each of the resonators is arranged at one end surface
of the dielectric block was described. However, the in-
vention is not limited thereto, and the open end of each
of the resonators may be arranged on any end surface.
[0037] Next, the construction of a communication ap-
paratus according to a fourth embodiment of the present
invention is shown in Fig. 6. In Fig. 6, reference numeral
122 represents an antenna, 123 a duplexer, 124 atrans-
mission filter, 125 a reception filter, 126 a transmission
circuit, and 127 a reception circuit. The communication
apparatus is constructed by connecting an antenna ter-
minal ANT of the duplexer 124 to the antenna 122, a
transmission terminal Tx to the transmission circuit 126,
and a reception terminal Rx to the reception circuit 127.
[0038] Here, adielectricfilter of the first or second em-
bodiment can be used for the transmission filter 124 or
the reception filter 125, and a dielectric duplexer de-
scribed in the third embodiment can be used for the du-
plexer. By using a dielectric filter or duplexer according
to the present invention a communication apparatus
with suitable characteristics can be realized.

[0039] As explained above, because a dielectric filter
or duplexer according to the present invention is formed
so that the open end of the inner-conductor hole op-
posed to the input-output electrode is close to the input-
output electrode, a large external coupling capacitance
can be obtained and the Q value is less reduced, and
accordingly high a Q, value can be realized. Further, by
making the diameter at the open end of the inner-con-
ductor hole opposed to the input-output electrode larger
than that of the other portion, the external coupling ca-
pacitance can be further increased.

[0040] Therefore, according to the present invention,
a dielectric filter and dielectric duplexer having small in-
sertion loss and suitable characteristics can be ob-
tained.

[0041] Further, by mounting a dielectric filter or du-
plexer according to the present invention a communica-
tion apparatus with suitable characteristics can be ob-
tained.

Claims
1. A dielectric filter comprising:

a dielectric block (1);

10

15

20

25

30

35

40

45

50

55

an external conductor (4) disposed on an outer
surface of the dielectric block (1);

input-output electrodes (5a, 5b) disposed on
the outer surface of the dielectric block (1); and

a first inner-conductor hole (2a), a second in-
ner-conductor hole (2b), and a third inner-con-
ductor hole (2c), wherein

the firstinner-conductor hole (2a) and the
third inner-conductor hole (2c) are capaci-
tance-coupled to the input-output electrodes
(5a, 5b),

the second inner-conductor hole (2b) is
disposed between the first inner-conductor
hole (2a) and the third inner-conductor hole
(2¢),

each of the first, second and third inner
conductor hole (2a, 2b, 2c) has a first inner-
conductor hole portion, a second inner-conduc-
tor hole portion, and an inner-conductor (3a,
3b, 3c) disposed on an inner surface thereof
provided in the dielectric block (1),

each of the inner-conductors (3a, 3b, 3c)
has an open end in at least one opening surface
of the inner-conductor hole (2a, 2, 2c) or in the
vicinity of the opening surface;

the first and third inner-conductor holes
(2a, 2c) are adjacent to the input-output elec-
trodes (5a, 5b) and have a stepped portion (21)
between the first inner-conductor hole portion
and the second inner-conductor hole portion,

the first inner-conductor hole portion of
the first and third inner-conductor holes (2a, 2c)
has the open end and is located closer to the
input-output electrode (5a,

5b) than the second inner-conductor hole
portion of the first and third inner-conductors
holes (2a, 2¢), and

the second inner-hole portions of the first,
second and third inner-conductor holes (2a, 2b,
2c) are arranged in the middle of the dielectric
brock (1) in the thickness direction;

characterized in that

the firstinner-conductor hole portions of the firstand
third inner-conductor holes (2a, 2c) are offset from
a plane in the dielectric block (1) in which the sec-
ond inner-conductor hole portions of the first, sec-
ond and third inner-conductor holes (2a, 2b, 2c) are
disposed, whereby the first inner-conductor hole
portions of the first and third inner-conductor holes
(2a, 2c¢) are close to the input-output electrodes (5a,
5b),

the sectional area of the first inner-conductor hole
portion of the first and third inner-conductor holes
(2a, 2c) is larger than that of the second inner-con-
ductor hole portion of the first and third inner-con-
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ductor holes (2a, 2c), and

the sectional area of the first inner-conductor hole
portion of the second inner-conductor hole (2b) is
the same as that of the second inner-conductor hole
portion of the second inner-conductor hole (2b).

The dielectric filter according to claim 1, wherein the
sectional area of the first inner-conductor hole por-
tion of the first, second and third inner-conductor
holes (2a, 2b, 2c) is larger than that of the second
inner-conductor hole portion of the first, second and
third inner-conductor holes (2a, 2b, 2c).

A dielectric duplexer comprising at least two filter
portions formed in a dielectric block (1), wherein at
least one of the filter portions is composed of the
dielectric filter of one of claims 1 or 2.

A communication apparatus comprising at leastone
of the dielectric filters of one of claims 1 or 2 and
the dielectric duplexer of claim 3.

Patentanspriiche

Ein dielektrisches Filter, das folgende Merkmale
aufweist:

einen dielektrischen Block (1);

einen externen Leiter (4), der auf einer Auf3en-
oberflache des dielektrischen Blocks (1) ange-
ordnet ist;

Eingangs-/Ausgangs-Elektroden (5a, 5b), die
auf der AuRenoberflache des dielektrischen
Blocks (1) angeordnet sind; und

ein erstes Innenleiterloch (2a), ein zweites In-
nenleiterloch (2b) und ein drittes Innenleiter-
loch (2c), wobei

das erste Innenleiterloch (2a) und das
dritte Innenleiterloch (2c) mit den Eingangs-/
Ausgangs-Elektroden (5a, 5b) kapazitiv gekop-
pelt sind,

das zweite Innenleiterloch (2b) zwischen
dem ersten Innenleiterloch (2a) und dem dritten
Innenleiterloch (2¢) angeordnet ist,

jedes des ersten, zweiten und dritten In-
nenleiterloches (2a, 2b, 2c) einen ersten Innen-
leiter-Lochabschnitt, einen zweiten Innenleiter-
Lochabschnitt und einen Innenleiter (3a, 3b,
3c), der auf einer Innenoberflache derselben
angeordnet ist, vorgesehen in dem dielektri-
schen Block (1) aufweist,

jeder der Innenleiter (3a, 3b, 3c) ein Leer-
laufende in zumindest einer Offnungsoberfla-
che des Innenleiterlochs (2a, 2, 2c) oder in der
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Nahe der Offnungsoberflache aufweist;

das erste und das dritte Innenleiterloch
(2a, 2c) benachbart zu den Eingangs-/Aus-
gangs-Elektroden (5a, 5b) sind und einen ge-
stuften Abschnitt (21) zwischen dem ersten In-
nenleiter-Lochabschnitt und dem zweiten In-
nenleiter-Lochabschnitt aufweisen,

der erste Innenleiter-Lochabschnitt des
ersten und des dritten Innenleiterlochs (2a, 2c)
das Leerlaufende aufweist und ndher an der
Eingangs/Ausgangs-Elektrode (5a, 5b) ange-
ordnet ist als der zweite Innenleiter-Lochab-
schnitt des ersten und des dritten Innenleiter-
lochs (2a, 2c), und

die zweiten Innenlochabschnitte des er-
sten, zweiten und dritten Innenleiterlochs (2a,
2b, 2c) in der Mitte des dielektrischen Blocks
(1) in der Dickerichtung angeordnet sind;
dadurch gekennzeichnet, dass
die ersten Innenleiter-Lochabschnitte des er-
sten und dritten Innenleiterlochs (2a, 2c¢) von
einer Ebene in dem dielektrischen Block (1)
versetzt sind, in der die zweiten Innenleiter-
Lochabschnitte des ersten, zweiten und dritten
Innenleiterlochs (2a, 2b, 2c) angeordnet sind,
wodurch die ersten Innenleiter-Lochabschnitte
des ersten und dritten Innenleiterlochs (2a, 2c)
in der Nahe der Eingangs-/Ausgangs-Elektro-
den (5a, 5b) sind,
der Querschnittbereich des ersten Innenleiter-
Lochabschnitts des ersten und dritten Innenlei-
terlochs (2a, 2c) groRer ist als der des zweiten
Innenleiter-Lochabschnitts des ersten und drit-
ten Innenleiterlochs (2a, 2c), und
der Querschnittbereich des ersten Innenleiter-
Lochabschnitts des zweiten Innenleiterlochs
(2b) der gleiche ist wie der des zweiten Innen-
leiter-Lochabschnitts des zweiten Innenleiter-
loches (2b).

Das dielektrische Filter gemaR Anspruch 1, bei dem
der Querschnittbereich des ersten Innenleiter-
Lochabschnitts des ersten, zweiten und dritten In-
nenleiterlochs (2a, 2b, 2c) groRer ist als der des
zweiten Innenleiter-Lochabschnitts des ersten,
zweiten und dritten Innenleiterlochs (2a, 2b, 2c).

Ein dielektrischer Duplexer, der zumindest zwei Fil-
terabschnitte aufweist, die in einem dielektrischen
Block (1) gebildet sind, wobei zumindest einer der
Filterabschnitte aus dem dielektrischen Filter ge-
maf einem der Anspriiche 1 oder 2 aufgebaut ist.

Eine Kommunikationsvorrichtung, die zumindest
eines der dielektrischen Filter nach einem der An-
spriche 1 oder 2 und den dielektrischen Duplexer
nach Anspruch 3 aufweist.
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Revendications

1.

Filtre diélectrique comprenant :

un bloc diélectrique (1);

un conducteur extérieur (4) disposé sur une
surface extérieure du bloc diélectrique (1);
des électrodes d'entrée-sortie (5a,5b) dispo-
sées sur la surface extérieure du bloc diélectri-
que (1);

un premier trou (2a) pour conducteur intérieur,
un second trou (2b) pour conducteur intérieur
et un troisiéme trou (2c) pour conducteur inté-
rieur,

dans lequel

le premier trou (2a) pour conducteur intérieur
et le troisieme trou (2c) pour conducteur intérieur
sont couplés par une capacité aux électrodes d'en-
trée-sortie (5a, 5b),

le second trou (2b) pour conducteur intérieur
est disposé entre le premier trou (2a) pour conduc-
teur intérieur et le troisieme trou (2c) pour conduc-
teur intérieur,

chacun des premier, second et troisieme
trous (2a,2b,2c) pour conducteurs intérieurs possé-
de une premiére partie de trou pour conducteur in-
térieur, une seconde partie de trou pour conducteur
intérieur et un conducteur intérieur (3a,3b,3c) dis-
posé sur une surface intérieure des parties de trous
prévues dans le bloc diélectrique (1),

chacun des conducteurs intérieurs (3a,3b,3c)
possede une extrémité ouverte dans au moins une
surface d'ouverture du trou (2a,2b,2c) pour conduc-
teur intérieur ou au voisinage de la surface d'ouver-
ture;

les premier et troisi€me trous (2a,2c) pour
conducteurs intérieurs sont adjacents aux électro-
des d'entrée-sortie (5a,5b) et possedent une partie
étagée (21) située entre la premiére partie de trou
pour conducteur intérieur et la seconde partie de
trou pour conducteur intérieur,

la premiére partie de trou pour conducteur in-
térieur des premier et troisiéme trous (2a,2c) pour
conducteurs intérieurs posséde I'extrémité ouverte
et est située plus pres de I'électrode d'entrée-sortie
(5a,5b) que la seconde partie de trou pour conduc-
teur intérieur des premier et second trous (2a,2c)
pour conducteurs intérieurs, et

les secondes parties de trous pour conduc-
teurs intérieurs des premier, second et troisieme
trous (2a,2b,2c¢) pour conducteurs intérieurs sont
disposées au centre du bloc diélectrique (1) dans
le sens de I'épaisseur;
caractérisé en ce que
les premieres parties de trous pour conducteurs in-
térieurs des premier et second trous (2a,2c) pour
conducteurs intérieurs sont décalées par rapport a
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un plan dans le bloc diélectrique (1), dans lequel
sont disposées les secondes parties de trous pour
conducteurs intérieurs des premier, second et troi-
siéme trous (2a,2b,2c) pour conducteurs intérieurs,
ce qui a pour effet que les premiéres parties de trous
pour conducteurs intérieurs des premier et second
trous (2a,2c) pour conducteurs intérieurs sont pro-
ches des électrodes d'entrée-sortie (5a,5b),

la surface en coupe de la premiére partie de trou
pour conducteur intérieur des premier et troisieme
trous (2a,2c) pour conducteurs intérieurs est supé-
rieure a celle de la seconde partie de trou pour con-
ducteur intérieur des premier et troisieme trous (2a,
2c) pour conducteurs intérieurs, et

la surface en coupe de la premiére partie de trou
pour conducteur intérieur du second trou (2b) pour
conducteur intérieur est identique a celle de la se-
conde partie de trou pour conducteur intérieur du
second trou (2b) pour conducteur intérieur.

Filtre diélectrique selon la revendication 1, dans le-
quel la surface en coupe de la premiére partie de
trou pour conducteur intérieur des premier, second
et troisieme trous (2a,2b,2c) pour conducteurs in-
térieurs est supérieure a celle de la seconde partie
de trou pour conducteur intérieur des premier, se-
cond ettroisiéme trous (2a,2b,2c) pour conducteurs
intérieurs.

Duplexeur diélectrique comprenant au moins deux
parties de filtre formées dans un bloc diélectrique
(1), dans lequel au moins les parties de filtre sont
constituées par le filtre diélectrique selon I'une des
revendications 1 ou 2.

Dispositif de communication comprenant au moins
I'un des filtres diélectriques selon I'une des reven-
dications 1 ou 2 et le duplexeur diélectrique selon
la revendication 3.



EP 1032 070 B1

1

FIG.

2

FIG.




EP 1032 070 B1

FIG. 3

5a 21 4

2a
(2¢)

FIG. 4




EP 1032 070 B1

5

FIG.

126
/
RECEPTION
| CIRCUIT

TRANSMISSION

12
Tx

3

2

1

Y~ 122

FIG. 6

10



EP 1032 070 B1

PRIOR ART

FIG. 7

1



	bibliography
	description
	claims
	drawings

