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TITLE OF THE INVENTION/ 
RECEIVING APPARATUS 

BACKGROUND OF THE INVENTION 

Ciw 099 )_ -2 
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The present invention relates to a receiving apparatus 
providinq with a tunable filter for receiving waves from broadcast 
satellites, communication satellites or surface wave broadcasts 
and signals from CATV transmission. 

The receivinq frequency band of a communication 
satellite receiver is 950 to 1770 MHz and a tunable filter for 
selecting a channel frequency has a circuit configuration shown in 
FIG. 14 which is disclosed in Japanese Patent Laid-Open 3-135211. 

In FIG. 14, the tunable filter is composed of coils 4, 
5, 19, 20, 21 and 22; capacitors 8 and 9;·resistors 12 and 13; 
variable capacitance diodes 10 and 11 and the channel frequency is 
selected by applying a control voltage to the cathodes of variable 
capacitance diodes 10 and 11 through resistors 12 and 13, 
respectively. The frequency characteristics of the tunable filter 
are shown in FIG. 15, coils 19 and 21 resonate with each of their 
stray capacitances and the image frequency is attenuated. 

However, according to digitalization of broadcasting by 
broadcast satellite and communication satellite, the receiving 
frequency band is expanding, for example 950 to 1890 MHz in Japan 
and 950 to 2150 MHz in Europe. 

In a usual tunable filter, it is impossible to vary the 
tuning frequency up to such an expanded high band frequency but if 
a tunable filter tunable over a wide band is composed anyway, it 
is difficult to work coils 19 and 21 as a trap and it becomes 
difficult to attenuate image frequency band. Moreover, when a 
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channel frequency i~ a high band is selected, the the foot of the 
frequency characteristic of a tunable filter becomes wider 
compared with when a channel frequency in a low band is selected 
and the exclusion ability of undesired signal decreases and the 
attenuation at the local oscillation frequency and the image 

frequency become worse compared with that at a low band channel 

reception. A frequency characteristic of a tunable filter in this 
state is shown in FIG. 13. 

Therefore, it is necessary to provide with a low pass 
filter, a trap circuit or the like, which resonance frequency 
varies according to the tuning frequency, ahead of and behind the 
tuning filter and to attenuate the local frequency and/or the 

image frequency. It causes cost up of the receiver. 

SlH'IARY OF THE INVENTION 
To solve this problem, the present invention presents a 

receiving apparatus providing. with a tunable filter which expands 

a variable range of tuning frequency and can increase the 

attenuation at a local oscillation frequency and/or an image 
frequency when a high band channel frequency is selected. 

According to the present invention, "it is possible to 
present a receiving apparatus which can increase the attenuation 
at a local oscillation frequency and/or an image frequency at a 
high band channel frequency selection without newly providing with 

a low pass filter or a trap circuit, which resonance frequency 

varies according to the tuning frequency, ahead of and behind the 
tuning filter. 

The present invention features that a tunable filter is 

provided, which has fixed frequency traps at the input and/or the 

output in order to increase the attenuation.at a local oscillation 
frequency and/or the attenuation at an image frequency determined 
by said receiving channel frequency and said local oscillation 
frequency when a high band channel frequency is received, in a 
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receiving apparatus providinq with a frequency converter for 

converting a siqnal of a receiving channel into an intermediate 

frequency signal for receiving waves from broadcast satellites, 

comm.~nication satellites and surface wave broadcasts and signals 

from CATV transmission and composing of a mixer and a local 

£requency oscillator which oscillation frequency is controlled by 

a voltage. 

The present invention features that in the above 

invention, the tunable filter includes a plurality of coils, a 

plurality of variable capacitance diodes and a plurality of 

microstrip lines; 

a plurality of resonant circuits composed of the 

plurality of coils and the plurality of variable capacitance 

diodes and the plurality of ~oils composing the plurality of 

resonant circuits are electromagnetically coupled; 

the plurality of microstrip lines are connected between 

either of the input or the output or both of the input and the 

output of the tunable filter.and the earth potential point; and 

a receiving channel frequency is selected by applying a 

control voltage to each cathode of the plurality of variable 

capacitance diodes. 

The present invention features that in the above 

invention, the tunable filter includes first, second, third and 

fourth coils and k pieces (k=l to m) of microstrip lines, first 

and second variable capacitance diodes, first and second 

capacitors and first and second resistors; 

k pieces of the microstrip lines are connected between 

the input terminal and the ground; 

a terminal of the first coil is connected to the input 

terminal of the tunable filter; 

the other terminal of the first coil is connected to a 

terminal of the second coil; 

the other terminal of the second coil is grounded; 

a terminal of the first capacitor is connected to a 
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junction point of the first and second coils; 

the other terminal of the first capacitor is connected 
to a cathode of the first variable capacitance diode; 

the anode of the first variable capacitance diode is 
grounded; 

a control voltage is applied to a cathode of the first 
variable capacitance diode through the first resistor; 

a terminal of the third coil electromagnetically coupled 
to the second coil is grounded; 

the other terminal of the third coil is connected to a 
terminal of the second capacitor; 

the other terminal of the second capacitor is connected 
to a cathode of the second variable capacitance diode; 

the anode of the second variable capacitance diode is 
grounded; 

a control voltage is applied to a cathode of the second 
variable capacitance diode through the second resistor; 

a terminal of the fourth coil is connected to a junction 
point of the third coil and the the second capacitor; 

the other terminal of the fourth coil is connected to 
the output terminal of the tunable filter; and 

a receiving channel frequency is selected by adjusting a 
control voltage at the cathodes of the first and second variable 
capacitance diodes. 

The present invention features that in the above 
invention, the tunable filter includes first, second, third and 
fourth coils and p pieces (p=l to n) of microstrip lines, first 
and second variable capacitance diodes, first and second 
capacitors and first and second resistors; 

a terminal of the first coil is connected to the input 
terminal of the tunable filter; 

the other terminal of the first coil is connected to a 
terminal of the second coil; 

the other terminal of the second coil is grounded; 

a terminal of the first capacitor is connected to a 
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junction point of the first and second coils; 

the other terminal of the first capacitor is connected 

to a cathode of the first variable capacitance diode; 

the anode of the first variable capacitance diode is 

grounded; 

a control voltage is applied to a cathode of the first 

variable capacitance diode through the first resistor; 

a terminal of the third coil electromagnetically coupled 

to the second coil is grounded; 

the other terminal of the third coil is connected to a 

terminal of the second capacitor; 

the other terminal of the second capacitor is connected 
I 

to a cathode of the second variable capacitance diode; 

the anode of the second variable capacitance diode is 

grounded; 

a control voltage is applied to a cathode of the second 

variable capacitance diode through the second resistor; 

a terminal of the fourth coil is connected to a junction 

point of the third coil and ~he the second capacitor; 

the other terminal of the fourth coil is connected to 

the output terminal of the tunable filter; 

p pieces of the microstrip lines are connected between 

the output terminal of the tunable filter and the ground; and 

a re.ceiving channel frequency is selected by adjusting a 

control voltage at the cathodes of the first and second variable 

capacitance diodes. 

The present invention features that in the above 

invention, the tunable filter includes first, second, third and 

fourth coils and k pieces (k=l to m) of first microstrip lines and 

p pieces (p=l to n) of second microstrip lines, first. and second 

variable capacitance diodes, first and second capacitors and first 

and second resistors; 

the k pieces of microstrip lines are connected between 

the input terminal of the tunable filter and the ground; 

a terminal of the first coil is connected to the input 
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terminal of the tunable filter; 

the other terminal of the first coil is connected to a 

terminal of the second coil; 

the other terminal of the second coil is qrounded; 

a terminal of the first capacitor is connected to a 

junction point of the first and second coils; 

the other terminal of the first capacitor is connected 

to a cathode of the first variable capacitance diode; 

the anode of the first variable capacitance diode is 

qrounded; 

a control voltaqe is applied to a cathode of the first 

variable capacitance diode throuqh the first resistor; 

a terminal of the third coil electromagnetically coupled 

to the second coil is grounded; 

the other terminal of the third coil is connected to a 

terminal of the second capacitor; 

the other terminal of the second capacitor is connected 

to a cathode of the second variable capacitance diode; 

the anode of the second variable capacitance diode is 

qrounded; 

a control voltage is applied to a cathode of the second 

variable capacitance diode throuqh the second resistor; 

a terminal of the fourth coil is connected to a junction 

point of the third coil and the the second capacitor; 

the other terminal of the fourth coil is connected to 

the output terminal of the tunable filter; 

the p pieces of microstrip lines are connected between 

the output terminal of the tunable filter and the ground; and 

a receivinq channel frequency is selected by adjusting a 

control voltaqe at the cathodes of the first and second variable 

capacitance diodes. 

The present invention features that in the above 

invention, r pieces (r=l to s) of coils a terminal of which is 

grounded and the other terminal is open are connected between the 

first and second coils the second coil is electromagnetically 



7 

coupled to the third coil through the r pieces of coils. 

The present invention features that in the above 

invention, at least one of the coils is made of a microstrip 

line. 

Every invention has an effect to largely attenuate 

the signal levels at a local oscillation frequency and an image 

frequency at a high band channel reception. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a circuit diagram of a tunable filter of a 

receiving apparatus in accordance with a first exemplary 

embodiment of the present in_vention. 

FIG. 2 is a circuit diagram of a tunable filter of a 

receiving apparatus in accordance with a second exemplary 

embodiment of the present invention. 

FIG. 3 is a circuit diagram of a tunable filter of a 
J 

receiving apparatus in accordance with a third exemplary 

embodiment of the present invention. 

FIG. 4 is a circuit diagram of a tunable filter of a 

receiving apparatus in accordance with a fourth exemplary 

embodiment of the present invention. 

FIG. 5 is a circuit diagram of a tunable filter of a 

receiving apparatus in accordance with a fifth exemplary 

embodiment of the present invention. 

FIG. 6 is a circuit diagram of a tunable filter of a 

receiving apparatus in accordance with a sixth exemplary 

embodiment of the present invention. 

FIG. 7 is a frequency characteristic of a tunable filter 

of a receiving apparatus in accordance with the first exemplary 

embodiment of the present invent~on. 

FIG. 8 is a frequency characteristic of a tunable filter 

of a receiving apparatus in accordance with the second exemplary 

embodiment of the present invention. 
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FIG. 9 is a frequency characteristic of a tunable filter 
of a receivinq apparatus in accordance with the third exemplary 
embodiment of the present invention. 

FIG. 10 is a frequency characteristic of a tunable 
filter of a receivinq apparatus in accordance with the fourth 
exemplary embodiment of the present invention. 

FIG. 11 is a frequency characteristic of a tunable 
filter of a receivinq apparatus in accordance with the fifth 
exemplary embodiment of the present invention. 

FIG. 12 is a frequency characteristic of a tunable 
filter of a receivinq apparatus in accordance with the sixth 
exemplary embodiment of the present invention. 

FIG. 13 is a frequency characteristic of a tunable 
filter of a receivinq apparatus in accordance with the prior art 
when the tuninq range is expanded. 

FIG. 14 is a circuit diagram of a tunable filter of a 
receiving apparatus in accordance with the prior art. 

FIG. 15 is a frequency characteristic of a· tunable 
filter of a receiving apparatus in accordance with the prior art. 

DETAILED DESCRIPTION OF THE INVENTION 
Exemplary embodiments of the present invention are 

explained below, referrinq to FIGs. l to 13. 

(First exemplary embodiment) 

The tunable filter shown in FIG. l includes microstrip 
lines 2, 3, 4, 5 and 6, capacitors 8 and 9, variable capacitance 
diodes 10 and 11 and resistors 12 and 13. The selection 
frequency, the passband and the attenuation at the trap frequency 
of the tunable filter are determined by a first resonant circuit 
formed by microstrip line 4, capacitor 8 and variable_ capacitance 
diode 10, a second resonant circuit formed by coil 5, capacitor 9 
and variable capacitance diode 11 and a coupling between 
microstrip lines 4 and 5. The tuning frequency is varied over a 
wide band by varying a control voltage of a terminal 14 which is 
applied to the cathodes of variable ca~acitance diodes 10 and 11 
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throuqh resistors 12 and 13. Microstrip lines 3 and 6 make 

impedance matching with the outside circuits and reduce the effect 

that microstrip line 2 qives to a ·frequency characteristic of the 

tunable filter. The adjustment is made by varyinq the length of 

microstrip line 2 so that the resonant frequency of microstrip 

line 2 is equal to a frequency to be larqely attenuated. 

FIG. 7 shows frequency characteristics when a low band 

channel frequency of 950 MHz is selected and when a high band 

channel frequency of 2150 MHz is selected in a tunable filter 

circuit shown in FIG. l. FIG. 13 shows frequency characteristics 

when low band channel frequency, 950 MHz is selected and high band 

channel frequency, 2150 MHz is selected at a circuit in which the 

sizes of microstrip lines 4, 5, 20 and 21 are finely adjusted so 

as to be variable between 950 and 2150 MHz in a circuit 

configuration of the prior art shown in FIG~ 14. 

In the case that the intermediate frequency is 479.5 

MHz, when a hiqh band channel frequency is selected, for example, 

when 2150 MHz is selected, the local oscillation frequency is 

2629.5 MHZ and the attenuation at the.local oscillation frequency 

is larger in a circuit of the first exemplary embodiment than that 

in a circuit of the prior art, as obvious comparing the 

characteristics shown in FIGs. 7 and 13. 

Because the resonant frequency can be varied by 

adjusting the length of microstrip line 2, the level at the image 

frequency of 3109 Mhz can be also attenuated and the both levels 

at the local oscillation frequency and at the imaqe frequency can 

be attenuated by forming microstrip line 2 in a parallel 

connection of plural pieces. 

(Second exemplary embodiment) 

The tunable filter shown in FIG. 2 includes microstrip 

lines 3, 4, 5, 6 and 15, capacitors 8 and 9, variable capacitance 

diodes 10 and 11 and resistors 12 and 13. The attenuations at the 
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trap frequency, the passband and the selection frequency of the 

tunable filter are determined by a first resonant circuit formed 

by microstrip line 4, capacitor 8 and variable capacitance diode 

10, a second resonant circuit formed by microstrip line 5, 

capacitor 9 and variable capacitance diode 11 and a couplinq 

between microstrip lines 4 and 5. The tuning frequency is varied 

over a wide band by varyinq a control voltaqe at terminal 14 which 

is applied to the cathodes of variable capacitance diodes 10 and 

11 throuqh resistors 12 and 13. Microstrip lines 3 and 6 make 

impedance matchinq with the outside circuits and reduce the effect 

that coil 15 gives to a resonant characteristic of the tunable 

filter. The adjustment is made by varying the length of 

misrostrip line 15 so that the resonant frequency of misrostrip 

line 15 is equal to a frequency to be larqely attenuated. 

FIG. 8 shows frequency characteristics when a low band 

channel frequency of 950 MHz is selected and when a high band 

channel frequency of 2150 MHz is selected in a tunable filter 

circuit shown in FIG. 2. 

In the case that the intermediate frequency is 479.5 

MHz, when a high band channel frequency is selected, for example, 

when 2150 MHz is selected, the local oscillation frequency is 

2629.5 MHZ and the attenuation at the local oscillation frequency 

is larger in a circuit of the second exemplary embodiment than 

that in a circuit of the prior art, as obvious comparing the 

characteristics shown in FIGs. 8 and 13. 

Because the resonant frequency can be varied by 

adjusting the length of microstrip line 15, the level at the image 

frequency of 3109 MHz can be also attenuated and the both levels 

at the local oscillation frequency and at the image frequency can 

be attenuated by forming microstrip line 15 in a parallel 

connection of plural pieces. 
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(Third exemplary embodiment) 

The tunable filter shown in FIG. 3 includes microstrip 
lines 2, 3, 4, 5, 6 and 15, capacitors 8 and 9, variable 
capacitance diodes 10 and 11 and resistors 12 and 13. The 
attenuations at the trap frequency, the passband and the selection 
frequency of the tunable filter are determined by a first resonant 
circuit formed by microstrip line 4, capacitor 8 and variable 

capacitance diode 10, a second resonant circuit formed by 

microstrip line 5, capacitor 9 and variable capacitance diode 11 

and a coupling between microstrip lines 4 and 5. The tuning 
frequency is varied over a wide band by varying a control voltage 
at terminal 14 which is applied to the cathodes of variable 

capacitance diodes 10 and 11 through resistors 12 and 13. 
Microstrip lines 3 and 6 make impedance matching with the outside 
circuits and reduce the effect that microstrip lines 2 and 15 give 
to a resonant characteristic of the tunable filter. The 
adjustment is made by varying the lengths of microstrip lines 2 

and 15 so that the resonant.frequencies of microstrip lines 2 and 
15 are equal to frequencies to be largely attenuated. 

FIG. 9 shows frequency characteristics when a low band 

channel frequency of 950 MHz is selected and when a high band 

channel frequency of 2150 MHz is selected in a tunable filter 
circuit shown in FIG. 3. 

In the case that the intermediate frequency is 479.5 
MHz, when a high band channel frequency is selected, for example, 
when 2150 MHz is selected, the local oscillation frequency is 

2629.5 MHz and the attenuation at the local oscillation frequency 
is larger in a circuit of the third exemplary embodiment than that 
in a circuit of the prior art, as obvious comparing the 

characteristics shown in FIGs. 9 and 13. 

Because the resonant frequency can be varied by 

adjusting the lengths of microstrip lines 2 and 15, the level at 
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the image frequency of 3109 MHz can be also attenuated and the 

both levels at the local oscillation frequency and at the imaqe 

frequency can be attenuated by forming microstrip lines 2 and 15 

in a parallel connection of plural pieces, respectively. 

(Fourth exemplary embodiment) 

The tunable filter shown in FIG. 4 includes microstrip 

lines 2, 3, 4, 5, 6 and 18, capacitors 8 and 9, variable 

capacitance diodes 10 and 11 and resistors 12 and 13. The 

attenuations at the trap frequency, the passband and the selection 

frequency of the tunable filter are determined by a first resonant 

circuit formed by microstrip line 4, capacitor 8 and variable 

capacitance diode 10, a second resonant circuit formed by 

microstrip line 5, capacitor 9 and variable capacitance diode 11 

and a couplinq between microstrip lines 4 and 5 throuqh microstrip 

line 18. The tuning frequency is varied over a wide band by 

varying a control voltage at terminal 14 which is applied to the 

cathodes of variable capacitance diodes 10 and 11 through 

resistors 12 and 13. Microstrip lines 3 and 6 make impedance 

matching with the outside circuits and reduce the effect that 

microstrip line 2 gives to a resonant characteristic of the 

tunable filter. The· adjustment is made by varying the length of 

microstrip line 2 so that the resonant frequency of microstrip 

line 2 is equal to a frequency to be attenuated. 

The frequency characteristic of the passband becomes 

steep by elecromagnetically coupling microstrip lines 4 and 5 

through microstrip line 18 and the exclusion ability of undesired 

signal is improved. 

FIG. 10 shows frequency characteristics when a low band 

channel frequency of 950 MHz is selected and when a high band 

channel frequency of 2150 MHz is selected in a tunable filter 

circuit shown in FIG. 4. 

In the case that the intermediate frequency is 479.5 

MHz, when a high band channel frequency is selected, for example, 
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when 2150 MHz is selected, the local oscillation frequency is 

2629.5 MHZ and the attenuation at the local oscillation frequency 

is larger in a circuit of the fourth exemplary embodiment than 

that in a circuit of the prior art, as obvious comparing the 

characteristics shown in FIGs. 10 and 13. 

Because the resonant frequency can be varied by 

adjusting the length of microstrip line 2, the level at the image 

frequency of 3109 MHZ can be also attenuated and the both levels 

at the local oscillation frequency and at the image frequency can 

be attenuated by f o.rining microstrip line 2 in a parallel 

connection of plural pieces. Microstrip line 18 put between 

microstrip lines 4 and 5 can be formed by a parallel connection of 

plural pieces. 

(Fifth exemplary embodiment} 

The tunable filter shown in FIG. 5 includes microstrip 

lines 3, 4, 5, 6, 15 and 18, capacitors 8 and 9, variable 

capacitance diodes 10 and 11 .. and resistors 12 and 13. The 

selection frequency, the passband and the attenuation at the 

trap frequency of the tunable filter are determined by a first 

resonant circuit formed by microstrip line 4, capacitor 8 and 

variable capacitance diode 10, a second resonant circuit formed by 

microstrip line 5, capacitor 9 and variable capacitance diode 11 

and a coupling between microstrip lines 4 and 5 through microstrip 

line 18. The tuning frequency is varied over a wide band by 

varying a control voltage at terminal 14 which is applied to the 

cathodes of variable capacitance diodes 10 and 11 through 

resistors 12 and 13. Microstrip lines 3 and 6 make impedance 

matching with the outside circuits and reduce the effect that 

microstrip line 15 gives to a resonant characteristic,of the 

tunable filter. The adjustment is made by varying the length of 

microstrip line 15 so that the resonant frequency of microstrip 

line lS is equal to a frequency to be attenuated. 

FIG. 11 shows frequency characteristics when a low band 
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channel frequency of 950 MHz is selected and when a high band 

channel frequency of 2150 MHz is selected in a tunable filter 

circuit shown in FIG. 5. 

In the case that the intermediate frequency is 479.5 

MHz, when a high band channel frequency is selected, for example, 

when 2150 MHz is selected, the local oscillation frequency is 

2629.5 MHz and the attenuation at the local oscillation frequency 

is larger in a circuit of the fifth exemplary embodiment than that 

.in a circuit of the prior art, as obvious comparing the 

characteristics shown in FIGs. 11 and 13. 

Because the resonant frequency can be varied by 

adjusting the length of microstrip line 15, the level at the imaqe 

frequency of 3109 MHz can be also attenuated and the both levels 

at the local oscillation frequency and at the image frequency can 

be attenuated by forming microstrip line 15 in a parallel 

connection of plural pieces. Microstrip line 18 put between 

microstrip lines 4 and 5 can be formed by a parallel connection of 

plural pieces. 

(Sixth exemplary embodiment) 

The tunable filter shown in FIG. 6 includes microstrip 

lines 2, 3, 4, 5, 6, 15 and 18, capacitors 8 and 9, variable 

capacitance diodes 10 and 11 and resistors 12 and 13. The 

selection frequency, the passband and the attenuation at the trap 

frequency of the tunable filter are determined by a first resonant 

circuit formed by microstrip line 4, capacitor 8 and variable 

capacitance diode 10, a second resonant circuit formed by 

microstrip line 5, capacitor 9 and variable capacitance diode 11 

and a coupling between microstrip lines 4 and 5 through microstrip 

line 18. The tuning frequency is varied over a wide band by 

varying a control voltage at terminal 14 which is applied to the 

cathodes of variable capacitance diodes 10 and 11 through 

resistors.12 and 13. Microstrip lines 3 and 6 make impedance 

matching with the outside circuits and reduce the effect that 
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microstrip lines 2 and l5 give to a resonant characteristic of the 

tunable filter. The adjustment is made by varying the length of 

microstrip lines 2 and 15 so that the resonant frequencies of 

microstrip lines 2 and 15 are equal to frequencies to be 

attenuated. 

FIG. 12 shows frequency characteristi~s when a low band 

channel frequency of 950 MHz is selected and when a high band 

channel frequency of 2150 MHz is selected in a tunable filter 

circuit shown in FIG. 6. 

In the case that the intermediate frequency is 479.5 

MHz, when a high band channel frequency is selected, for example, 

when 2150 MHz is selected, the local oscillation frequency is 

2629.5 MHz and the attenuation at the local oscillation frequency 

is larger in a circuit of the sixth exemplary embodiment than that 

in a circuit of the prior art, as obvious comparing the 

characteristics shown in FIGs. 12 and 13. 

Because the resonant frequency can be varied by 

adjusting the lengths of microstrip lines 2 and 15, the level at 

the image f requericy of 3109 MHz can be also attenuated and the 

both levels at the local oscillation frequency and at the image 

frequency can be attenuated by forming microstrip line 15 in a 

parallel connection of plural pieces. Microstrip line 18 put 

between microstrip lines 4 and 5 can be formed by a parallel 

connection of plural pieces. 

Thus, according to the present invention, a receiving 

apparatus can be presented, which can vary the tuning frequency 

over a wide band and can attenuate the levels at the local 

oscillation frequency and/or the image frequency by connecting 

microstrip lines between either the input or the output or both of 

the input and the output of the tunable filter and the ground when 

a high band channel frequency is selected. 
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What is Claimed: 

1. A receiving apparatus comprising: 

a frequency converter for converting a signal of a 

receiving channel into an intermediate frequency signal for 

receiving waves from broadcast satellites, communication 

satellites and surface wave broadcasts and signals from CATV 

transmission and comprising a mixer and a local oscillator which 

oscillation frequency is controlled by a voltage; and 

.a tunable filter having traps of fixed tuning 

frequencies at the input and/or the output of said receiving 

apparatus in order to increase the attenuation at a local 

oscillation frequency outputted from said local frequency 

oscillator and/or the attenuation at an image frequency determined 

by said receiving channel frequency and said local oscillation 

frequency at a high band ch~nnel frequency reception. 

2. A receiving apparatus as recited in claim 1, wherein 

said. tunable filter comprises a plurality of coils, a 

plurality of variable capacitance diodes and a plurality of 

microstrip lines; 

a plurality of resonant circuits composed of said 

plurality of coils and said plurality of variable capacitance 

diodes and said plurality of coils composing said plurality of 

resonant circuits are electromagnetically coupled; 

each one microstrip line is connected between either of 

the input or the output or both of the input and the output of the 

tunable filter and the ground; and 

a receiving channel frequency is selected by applying a 

control voltage to each cathode of said plurality of variable 

capacitance diodes. 

3. A receiving apparatus as recited in claim l, wherein 

said tunable filter comprises first, second, third and 

fourth coils and k pieces (k=l to m) of microstrip lines, first 

and second variable capacitance diodes, first and second 

capacitors and.first and second resistors; 
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said k pieces of microstrip lines are connected between 

the input terminal and the qround; 

one terminal of s~id first coil is connected to the 

input terminal of said tunable filter; 

the other terminal of said first coil is connected to 

said second coil; 

the other terminal of said second coil is qrounded; 

one terminal of said first capacitor is connected to a 

junction point of said first and second coils; 

the other terminal of said first capacitor is connected 

to the cathode of said first variable capacitance diode; 

the anode of said first variable capacitance diode is 

grounded; 

a control voltage is applied to the cathode of said 

first variable capacitance diode throuqh said first resistor; 

one terminal of said third coil electromagnetically 

coupled to said second coil is qrounded; 

the other terminal of said third coil "is connected to 

one terminal of said second capacitor; 

the other terminal of said second capacitor is connected 

to the cathode of said second variable capacitance diode; 

the anode of said second variable capacitance diode is 

grounded; 

a control voltage is applied to the cathode of said 

second variable capacitance diode throuqh said second resistor; 

one terminal of said fourth coil is· connected to a 

junction point of said second capacitor and said third coil; 

the other terminal of said fourth coil is connected to 

the output terminal of said tunable filter; and 

a channel frequency is selected by adjusting the control 

voltaqe at the cathodes of said first and second variable 

capacitance diodes. 

4. A receiving apparatus as recited in claim 1, wherein 

said tunable filter comprises first, second, third and 

fourth coils and p pieces (p=l to n) of microstrip lines, first 
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and second variable capacitance diodes, first and second 
capacitors and first and second resistors; 

one terminal of said first coil is connected to the 
input terminal of said tunable filter; 

the other terminal of said first coil is connected to a 
terminal of said second coil; 

the other terminal of said second coil is grounded; 
one terminal of said first capacitor is connected to a 

j~nction point of said first and second coils; 

the other terminal of said first capacitor is connected 
to the cathode of said first variable capacitance diode; · 

the anode of said first variable capacitance diode is 
grounded; 

a control voltage is applied to the cathode of said 
first variable capacitance ~iode through said first resistor; 

one terminal of said third coil electromagnetically 
coupled to said second coil is grounded; 

the other terminal of said third coil is connected to 
a terminal of said second capacitor; 

the other terminal of said second capacitor is connected 
to the cathode of said second variable capacitance diode; 

the anode of said second variable capacitance diode is 
grounded; 

a control voltage is applied to the cathode of said 
second variable capacitance diode through said second resistor; 

one terminal of said fourth coil is connected to a 
junction point of said third coil and said second capacitor; 

the other terminal of said fourth coil is connected to 
the output terminal of said tunable filter; 

said p pieces of microstrip lines are connected between 
the output terminal of said tunable filter and the ground; and 

a channel frequency is selected by adjusting the control 
voltage at the cathodes of said first and second variable 
capacitance diodes. 

5. A receiving apparatus as recited in claim 1, wherein 
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said tunable filter comprises first, second, third and 

fourth coils; k pieces (k=l to m} of microstrip lines and p pieces 

(p=l to n) of microstrip lines, first and second variable 

capacitance diodes, first and second capacitors and first and 

second resistors; 

said k pieces of microstrip lines are connected between 

the input terminal and the qround; 

one terminal of said first coil is connected to the 

input terminal of said tunable filter; 

the other terminal of said first coil is connected to a 

terminal of said second coil; 

the other terminal of said second coil is grounded; 

one terminal of said first capacitor is connected to a 

junction point of said first and second coils; 

the other terminal of said first capacitor is connected 

to the cathode of said first variable capacitance diode; 

the anode of said first variable capacitance diode is 

grounded; 

a control voltaqe is applied to the cathode of said 

first variable capacitance diode through said first resistor; 

one terminal of said third coil electromagnetically 

coupled to said second coil is grounded; 

the other terminal of said third coil is connected to 

a terminal of said second capacitor; 

the other terminal of said second capacitor is connected 

to the cathode of said second variable capacitance diode; 

the anode of said second variable capacitance diode is 

grounded; 

a control voltage is applied to the cathode of said 

second variable capacitance.diode through said second resistor; 

one terminal of said fourth coil is connected to a 

junction point of said third coil and said second capacitor; 

the other terminal of said fourth coil is connected to 

the output terminal of said tunable filter; 

said p pieces of microstrip lines are connected between 
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a .channel frequency is selected by adjusting the control 

voltages at the'cathodes of said first and second variable 

capacitance diodes. 

6. A receiving apparatus as recited in claim 3, 4 or 5, 

wherein 

r pieces (r=l to s) of coils each one end of which is 

open and each other end is grounded are put between said second 

and third coils; and 

said second coil is electromagnetically coupled to said 

third coil through said r pieces of coils. 

7. A receiving apparatus as recited in claim 3, 4, or 5 

wherein 

at least one of said coils is made of a microstrip 
·line. 

8. A receiving me~hod having 

frequency conversion means for converting a receiving 

channel signal into an intermediate frequency signal to receive 

waves from broadcast satellites, communication satellites and 

surf ace wave broadcasts and signals from CATV transmission and 

comprising a mixer and a local frequency oscillator which 

frequency is controlled by a voltage and 

following steps: 

(a) tunable filtering for selecting an input signal, 

(b) trapping of a fixed frequency ahead of and/or behind 

said tunable filtering step, and 

(c) frequency converting for conver.tinq an input signal 

frequency into an intermediate frequency. 


