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and filter characteristics are changed correspond- ing to the filter
adjustment data in a filter circuit. BACKGROUND OF THE INVENTION
The output from the filter circuit is level-detected by a level detecting
means. The output therefrom Field of the Invention                        5
is then compared and discriminated with the pre- scribed reference level.
Then a control means de- This invention relates to filter adjustment ap-
termines the optimum filter adjustment data when paratus and to a method
for adjusting cut-off fre-  the filter adjustment data are changed, based
on quencies, peak frequencies, or dip frequencies, for  the filter
adjustment data at the time of an inversion example, of a filter provided
in an integrated circuit  10  of the output from the comparing means. (IC).
Stated conversely, it is a feature o the inven- tion to find the optimum
data based on the filter Description of the Prior Art
adjustment data at the time the filter output level crosses a reference
level, while maintaining a con- In a check process for electronic circuits
in  15  stant input signal frequency and changing the filter general, it
may become necessary to adjust the     characteristics. With this feature,
even the simpli- peak frequency, dip frequency or the cut-off fre-  fied
structure can realize a reduction of the adjust- quency of the filter
circuit to a prescribed target  ing time and improve the accuracy.
Furthermore, value. Above all, in a circuit formed in an analog  the
application to the automatic adjustment can be integrated circuit or analog
IC, while the circuit  20  facilitated. elements such as transistors,
resistors or capaci-      Other objects and advantages of the invention
tors can be fabricated with a highly accurate rela-  will be apparent in
the following description, the tive ratio of the rated values therof, the
absolute  appending claims and the accompanying drawings. values or
magnitudes of these rated values vary from circuit to circuit. Hence, the
aforementioned   25   BRIEF DESCRIPTION OF THE DRAWINGS adjustment is
thought to be indispensable in the filter circuit wherein a demand is
raised for high    Fig. 1 is a circuit diagram showing an embodi- accuracy.
ment of a filter adjustment apparatus to which In the conventional filter
adjustment, it is usual  the present invention is applied; to detect filter
output while consecutively changing   30  Fig. 2 illustrates the frequency
characteristics of or sweeping the frequency of an input signal to a     a
trap filter; filter so as to adjust peak or dip frquencies of a    Fig. 3
illustrates a filter adjustment operation in filter characteristic curve or
cut-off frequencies to a  accordance with the present invention; prescribed
value. In such case, the obtained char-    Fig. 4 is a circuit diagram
showing an example acteristic curve is observed artificially to determine
35  of a biquad filter; the cut-off frquencies or the peak or dip frequen-
Fig. 5 is a circuit diagram showing a practical cies. Then, a filter
adjustment is executed manually  example of an integrator used in the
filter shown such that the frequencies reach the prescribed        in Fig.
4; and target value.                                         Fig. 6 is a
circuit diagram showing a practical In the event of automating such filter
adjust-  40  example of an analog IC to which the present ment, it should
be noted that a difficulty arises for  invention is advantageously applied.
mechancally discriminating and reading said peak, dip or a cut-off points,
which sometimes result in a  DESCRIPTION OF A PREFERRED EMBODIMENT lowered
adjustment accuracy. Moreover, the struc- ture for sweeping frequencies of
an input signal  45   Fig. 1 is a block diagram showing an embodi- becomes
complicated. It is troublesome enough to   ment of a filter adjustment
apparatus. Referring to repeat such sweeping while gradually changing the
the drawing, it will be seen that a filter 2 to be filter characteristics,
spending considerable time for  adjusted by the present adjustment
apparatus is adjustment.                                        provided in
an analog integrated circuit 1 such as 50 IC for sound multiplex
demodulation used, for ex- OBJECT OF THE SUMMARY OF THE INVENTION
ample, in a television receiver. Referring to this figure, signals of a
constant It is an object of the present invention to pro-  frequency [err]
from  a signal source 4, such as vide for a filter adjustment with improved
accuracy  sinusoidal waves, are supplied to the filter 2 and shortened time
with a simplfied structure.  55  through an exterior connection terminal 3,
such as In accordance with the apparatus and method     a so-called IC pin,
of the analog integrated circuit of the present invention, a signal of a
constant   1. The filter 2 is constructed such that a circuit frequency is
supplied from an input signal source,  constant is variable corresponding
to filter adjust- 2    



3                 EP 0 273 303 B1                    4 ment data, and that
results in a change in the filter  trol signals or as the filter
characteristics adjust- characteristics. As an example of the filter char-
ment signals. To the external bus 20 are connected acteristics of the
filter 2, what is called the trap  a CPU 21, such as a so-called
microprocessor, the characteristics are assumed in the present embodi-  ROM
22 storing various programs and data, the - ment as shown in Fig. 2, thus
providing the above-   5   RAM 23 for transient data storage and a non-
mentioned constant frequency [err] as a desired value  volatile memory 24
for storage of data, such as the of the adjustment of dip frequencies of
the trap   filter adjustment data, irrespective of the turning on
characteristics. Stated conversely, in the present  or off of the power
source. The computer system embodiment, the trap filter 2 is adjusted so as
to  composed of the CPU 21, ROM 22, RAM 23 and set the dip frequency to
equal the constant fre-  10  the non-volatile memory 24 perfroms a series
of quency [err], when adjustment is completed.           control operations
including storing the filter adjust- According to the present embodiment,
filter     ment data depending on the outputs obtained from adjustment is
performed in such a manner that the  the comparator means when the filter
adjustment output from the filter 2 is supplied to, for example,  data are
changed, and determining the optimum an AM detector 5 as the level
detecting means for  15  filter adjustment data on the basis of the thus
detecting the signal level or amplitude, the so-   stored filter adjustment
data. detected AM output being supplied to one terminal,     The filter
adjustment for finding the aforemen- such as a non-inverting input
terminal, of a com-  tioned filter adjustment data is now explained.
parator 6 for signal level discrimination. A pre-      At the start,
signals of a constant frequency scribed reference level [err] is supplied
to the other  20  from the signal source 4 are supplied to the filter 2.
input terminal or an inverting input terminal of the  At this time the
control means composed of a comparator 6. In the comparator, it is
determined  computer system such as the CPU 21 delivers the whether the
level of the detected AM output is     filter adjustment data to the
circuit constant control higher or lower than the reference level [err].
Ac-  terminal in the filter 2 through the bus decoder 11, cording to the
present embodiment, the reference   25  the IC internal bus 10, the latch
circuit 13 and the level [err] is obtained from the low pass filter portion
A/D converter 14. of the FM detector 7 provided in the analog IC 1.
These adjustment data represent a series of To this FM detector 7 is
supplied the output from  data for gradually shifting the characteristic
curves the filter 2, the direct current component of which  of the filter 2
in one direction, for example, in the is taken out by a low pass filter of
LPF usually  30  arrow mark direction as schematically indicated by
provided in an input stage of the FM detector, that  the dotted lines in
Fig. 2, on the frequency axis. It is, an RC circuit composed of an input
resistance  is noted that changing the frequency characteristics 7R and a
capacitor 7C, this direct current signal  substantially continuously is
tantamount to fixing level being supplied as the aforementioned refer-  the
filter characteristics and to changing or sweep- ence level [err] to the
comparator 6.           35  ing the input signal frequency according to the
In such manner, in the present invention, since  prior art practice. the
low pass filter previously provided in the analog  Conversely, since the
input signal frequency is IC is used and the direct current component of
the  fixed at the constant value [err], the output obtained input signal is
set as the reference level, the circuit  after level detection of the
output signals from the construction is simplified. It also serves to
prevent  40  filter 2 at the AM detector 5 is as shown, for harmful
influences to the level discriminating opera-  example, at the detected
output in Fig. 3. The tion in the comparator 6 from occurring even if a
detected output has its level changed in accor- direct current drift of the
input signal, for example,  dance with the changes in the filter adjustment
data is produced.                                       as indicated on the
abscissa in Fig. 3. Thus the The output of comparison or the level
discrimi-  45  curve of the detected output corresponds to the nation
output from the comparator 6 is supplied to  filter characteristic curve of
Fig. 2 when supposed the internal bus 10 within the IC 1. The bus de-
that the curve is inverted in the left and right coder 11 connected to the
internal bus 10 of the IC  direction in Fig. 2 with the frequency [err] as
the is also connected through a bus from an external   center. This
detected output is supplied to the non- connection 12 to an external bus 20
and used as   so  inverting input terminal of the comparator 6 for an
interfacing circuit for mutual conversion of the  comparison with the
reference level [err] to produce data on the external bus 20 and those on
the       the comparator output as shown in Fig. 3. When internal bus 10.
The data transmitted from the     assumed that the filter adjustment data
obtained at external bus 20 through the bus decoder 11 to the  the
inverting position of the comparator output, that internal bus 10 are
stored once in a latch circuit 13   55  is, when the detected output
crosses the reference and then converted into analog signals in a D/A
level [err] are sequentially denoted as Da and Db, converter 14, the
resulting analog signals being   the optimum adjustment data when the dip
fre- supplied to the filter 2 as the circuit constant con-  quency of the
trap characteristics coincides with 3    



5                 EP 0 273 303 B1                      6 the aforementioned
frequency [err] is obtained from        In the embodiment shown in Fig. 4,
input sig- the mean value of the data Da and Db, or             nals are
supplied through the terminal 36 to the (Da + Db)/2. That is, the data Da
generates the filter  non-inverting input terminal of the operational am-
characteristic curve having the trap frequency [err] in  plifier 31 and to
the capacitor 34 while the capaci- - Fig. 2 while the data[err] generates
the filter char-   5   tor 32 is grounded and the output signals are taken
cteristic curve having he trap frequency [err] in Fig.  at an output
terminal of the operational amplifier 33 2. Accordingly, there is obtained
the characteristic  to provide a trap filter. curve with [err] in Fig. 2 as
the trap frequency due to    Also the input signals can be supplied only to
the data ([err])/2. This optimum adjustment data   the non-inverting input
terminals of the operational are written in the non-volatile memory 24 of
Fig. 1   10  amplifier 31, while both the capacitors 32, 34 can and
preserved even when the power source is          be grounded and the output
signals taken out at turned off. As one of the usual initializing oper-
the operational amplifier 33 to provide an LPF. ations performed at the
time the power source is        Fig. 5 shows an example of an integrator
used turned on, the aforementioned optimum adjustment    in the above
biquad filter. Referring to Fig. 5, the data stored in the non-volatile
memory 24 are  is  non-inverting input terminal 41 and the inverting
transmitted to the latch circuit 13 for stablishing the  input terminal 42
of the operational amplifier are optimum adjustment state of the filter 2.
connected to the base terminals of transistors 43, As stated above,
according to the present in-    44 cojointly forming a differential
amplifer. The vention, since the input signal frequency is fixed at
current flows in a resistor RE connected between the constant value [err],
and the frequency char-  20  the emitters of these transistors 43, 44 with
a cteristics are gradually changed shifting the char-  magnitude related to
the input voltage between the acteristic curve in the direction of the
frequency  terminals 41 and 42. The current equal to the sum axis, the
conventional structure for the frequency   of the current 11, 11 of the
constant current sources sweeping can be eliminated. Besides, time for ad-
connected to the emitters of the transistors 43, 44 justment is reduced as
it becomes unnecessary to  25  and the current equal to the difference
between the repeat sweeping during adjusting the filter char-    currents
11, 11 flow respectively through diodes 45 acteristics. In addition, it is
possible to obtain the  and 46 connected to the collectors of the transis-
optimum filter adjustment data with high accuracy    tors 43, 44,
respectively. The terminal voltages of by a simpler circuit structure
adapted for detecting  these diode 45, 46 appearing as a function fo these
the crossing point of the reference level by the   30  currents are applied
to the base electrodes of tran- filter output, with the monitoring of the
characteris-  sistors 47, 48 cojointly forming an emitter common tic curve
being also eliminated, while the circuit   differential transistor pair.
The common emitter of can be easily adapted to automatic adjustment with
these transistors 47, 48 is grounded via a constant the use of the bus
lines.                            current source 49 of the current 212,
such that the It is noted that, as the filter 2 incorporated into  35
signal current flowing at the collector side of the the integrated circuit,
the so-called biquad filter as  differential transistor pair is amplified
by a factor of shown, for example, in Fig. 4, is most popular. The  12/11
of the signal current flowing resistance RE. biquad filter is an active
filter consisting of a series  The collector output of the transistor 48 is
taken connection of a first integrator composed of an     through a current
mirror circuit 50 for charging the operational amplifier 31 and an
integrating capaci-  40  capacitor 52 used as the aforementioned integra-
tor 32 and a second Integrator composed of an        tion capacitance. The
voltage at one end of the operational amplifier 33 and a capacitor 34. The
capacitor 52 is inputted to a transistor 54 so as to output of the
operational amplifier 31 is supplied to  be taken at an output terminal 55.
The other side the non-inverting input terminal of the operational  53 of
the capacitor 52 may be grounded, as de- amplifier 33 while the output of
the operational  45  scribed above, an input signal is supplied thereto.
amplifier 33 is fed back to the inverting input termi-  In the
configuration of the integrating circuit nal of the operational amplifier
31 and the output of  shown in Fig. 5, by changing the current 12 of the
the operational amplifier 33 is fed back to the      current source 51 on
the output sides of the current inverting input terminal of the operational
amplifier  mirror circuit 50 and the constant current source 33 through a
feedback circuit 35 having a feedback   50  49, the frequency
characteristics of the biquad filter factor equal to [err].
in Fig. 4, or rather, dip frequencies of the trap filter It is noted that
the charactristics of a BPF, LPF,  present changes shown in Fig. 2. That
is, the filter HPF, trap or phase shifters can be realized by
adjustment data from the control means consists of suitably selecting
whether input signals should be   the aforemntioned CPU 21, etc. as shown
in Fig. 1, supplied to the non-inverting input terminal of the   55  are
supplied to the filter 2 through the latch circuit operational amplifier 31
or to capacitors 32, 34 or  13, and the DA converter 14, etc. so as to
control the terminal or capacitors should be grounded.      the current 12
of the constant current source in the internal circuit. These whole
processes result in a 4    



7                EP 0 273 303 B1                    8 parallel displacement
of the characteristic curves  and the BPF 68 of the control signal system,
re- along the frequency axis, as explained before.    spectively, with a
movable contact being shifted to The substantial parts of the integrated
circuit  the select terminals a and b for usual sound mul- (IC) for sound
multiplex demodulation as a practical  tiplex signal demodulation and for
filter adjustment, example of the analog IC for application of such   5
respectively. That is, during the mode of demodu- automatic filter
adjustment, are explained briefly by  lation of the sound multiplex
signals, the chan- referring to Fig. 6.                              geover
switches 77, 78 and 79 are commutated to In this figure, an input terminal
61 is used as a  the side of the select terminal a, the output from signal
input terminal of an integrated circuit (IC) for  the BPF 65 is supplied to
the FM detector 66, the sound multiplex demodulation. Thus, the sound   io
output of the limiting amplifier of the FM detector multiplex signals
obtained upon reception of the  66 is supplied to the AM detector 73 and
the input television sound multiplex broadcasting, for exam-  from the BPF
68 is supplied to the BP and the trap ple, are supplied to the terminal 61.
The sound   filter 69. During the mode of filter adjustment, as multiplex
signals supplied to the terminal 61 are  described hereinabove, the output
from the trap amplified by a voltage controlled amplifier (VCA) so   15
filter 64 is amplified by an amplifier-changeover as to be then supplied to
a main signal system, a  switch 78 as as to be then supplied to the AM sub
signal system and to a control signal system.  detector 73 and the
changeover switch 77, while The sub signal system has a BPF circuit com-
the output from the changeover switch 77 is sup- posed of a BPF 63, a trap
filter 64 and a BPF 65  plied to the FM detector 66 and the output from the
and manifesting bandpass characteristics in its en-  20  amplifier 67 is
directly supplied to the BP and trap tirety, and an FM detector 66, and is
so designed  filter 69 of the control signal system. During this as to take
out the output from the FM detector 66  filter adjustment, the BPF 65 of
the subsignal sys- as the sub voice through an LPF circuit and a de-  tem
is by-passed whil the outupt from the trap filter emphasis circuit, not
shown. The control signal   64 is level-detected in an AM detector 73 cor-
system  is composed of a BPF 68 to which is  25  responding to the AM
detector 5 of Fig. 1 and supplied an output from an amplifier 67 connected
transmitted to a comparator 6 where it is compared between the BPF 63 and
the trap filter 64, a filter  to the direct current level [err] from the RC
circuit of 69 manifesting bandpass (BP) and trap characteris-  the FM
detector 66 corresponding to the FM detec- tics, an AM detector 71 to which
is supplied an   tor 7 of Fig. 1. In the control signal system, the output
from the filter 69 through an amplifier 70,  30   BPF 68 is by-passed so
that the characteristics of and an FM detector 72 to which is supplied an
the BP and trap filter 69 may be displayed more output from the AM detector
71. For more reliable  definitely. detection of the sound multiplex mode,
the outupt    The present invention is not limited to the appearing in the
vicinity of the output stage of the  above described specific embodiments,
but may limiting amplifier of the FM detector 66 of the sub   35  comprise
various other modifications. For example, signal system is supplied to an
AM detector for   according to the present invention, the detection of
level detection and thence to a comparator circuit  peak frequencies of the
BPF can be executed in 74 for determining the presence or absence of the
teh same manner. It is also possible to change or sound multiplex
subcarrier. The output from the   modify various filter characteristics
without depart- comparator 74 Is supplied to an operation inhibit or  40
ing from the scope or spirit of the invention as defeat terminal of the FM
detector 72 of the control  defined in the appended claims. signal system
for controlling the FM detector 72 to an inoperative state in case the
sound multiplex  Claims subcarrier is not detected. In the circuit of Fig.
6, DA converters 75, 76   45  1. A filter adjustment apparatus
characterized by: are provided, as characteristic of the present em-    a
filter circuit (2), bodiment. The function of the D/A converter 75 is
means (13, 14) responsive to variable filter to control the magnitude of
the current of the        adjustment data for adjusting the filter char-
aforementioned constant current source to thereby     acteristics of said
filter circuit (2); control the frequency characteristics of the FM   50
an input terminal (3) for supplying a constant detector 66 and the filter
63, 64 and 65 of the sub   frequency input signal; signal system, whereas
that of the D/A converter is   a level detecting means (5) for detecting an
to control the frequency characteristics of the filters  output produced by
the filter circuit (2); 68 and 69 of the control signa system. Changeover
a comparator means (6) connected to said switches 77, 78 and 79 are
connected between the   55  level detector (5) and to a reference level
([err]) FM detector 66 and the BPF 65 of the sub signal      for producing
a signal corresponding to the system, between the trap filter 64 and the AM
difference between the output of said level detector 73 and between the BP
and trap filter 69     detector (5) and said reference level ([err]); 5    
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parallel displacement of the characteristic curves  and the BPF 68 of the
control signal system, re- along the frequency axis, as explained before.
spectively, with a movable contact being shifted to The substantial parts
of the integrated circuit  the select terminals a and b for usual sound
mul- (IC) for sound multiplex demodulation as a practical  tiplex signal
demodulation and for filter adjustment, example of the analog IC for
application of such   5   respectively. That is, during the mode of demodu-
automatic filter adjustment, are explained briefly by  lation of the sound
multiplex signals, the chan- referring to Fig. 6.
geover switches 77, 78 and 79 are commutated to In this figure, an input
terminal 61 is used as a  the side of the select terminal a, the output
from signal input terminal of an integrated circuit (IC) for  the BPF 65 is
supplied to the FM detector 66, the sound multiplex demodulation. Thus, the
sound   10  output of the limiting amplifier of the FM detector multiplex
signals obtained upon reception of the  66 is supplied to the AM detector
73 and the input television sound multiplex broadcasting, for exam-  from
the BPF 68 is supplied to the BP and the trap ple, are supplied to the
terminal 61. The sound   filter 69. During the mode of filter adjustment,
as multiplex signals supplied to the terminal 61 are  described
hereinabove, the output from the trap amplified by a voltage controlled
amplifier (VCA) so   15  filter 64 is amplified by an amplifier-changeover
as to be then supplied to a main signal system, a  switch 78 as as to be
then supplied to the AM sub signal system and to a control signal system.
detector 73 and the changeover switch 77, while The sub signal system has a
BPF circuit com-      the output from the changeover switch 77 is sup-
posed of a BPF 63, a trap filter 64 and a BPF 65  plied to the FM detector
66 and the output from the and manifesting bandpass characteristics in its
en-  20  amplifier 67 is directly supplied to the BP and trap tirety, and
an FM detector 66, and is so designed  filter 69 of the control signal
system. During this as to take out the output from the FM detector 66
filter adjustment, the BPF 65 of the subsignal sys- as the sub voice
through an LPF circuit and a de-  tem is by-passed whil the outupt from the
trap filter emphasis circuit, not shown. The control signal    64 is
level-detected in an AM detector 73 cor- system  is composed of a BPF 68 to
which is  25  responding to the AM detector 5 of Fig. 1 and supplied an
output from an amplifier 67 connected  transmitted to a comparator 6 where
it is compared between the BPF 63 and the trap filter 64, a filter  to the
direct current level [err] from the RC circuit of 69 manifesting bandpass
(BP) and trap characteris-  the FM detector 66 corresponding to the FM
detec- tics, an AM detector 71 to which is supplied an   tor 7 of Fig. 1.
In the control signal system, the output from the filter 69 through an
amplifier 70,  30   BPF 68 is by-passed so that the characteristics of and
an FM detector 72 to which is supplied an     the BP and trap filter 69 may
be displayed more output from the AM detector 71. For more reliable
definitely. detection of the sound multiplex mode, the outupt     The
present invention is not limited to the appearing in the vicinity of the
output stage of the  above described specific embodiments, but may limiting
amplifier of the FM detector 66 of the sub  35  comprise various other
modifications. For example, signal system is supplied to an AM detector for
according to the present invention, the detection of level detection and
thence to a comparator circuit  peak frequencies of the BPF can be executed
in 74 for determining the presence or absence of the  teh same manner. It
is also possible to change or sound multiplex subcarrier. The output from
the   modify various filter characteristics without depart- comparator 74
is supplied to an operation inhibit or  40  ing from the scope or spirit of
the invention as defeat terminal of the FM detector 72 of the control
defined in the appended claims. signal system for controlling the FM
detector 72 to an inoperative state in case the sound multiplex   Claims
subcarrier is not detected. In the circuit of Fig. 6, DA converters 75, 76
45  1. A filter adjustment apparatus characterized by: are provided, as
characteristic of the present em-    a filter circuit (2), bodiment. The
function of the D/A converter 75 is     means (13, 14) responsive to
variable filter to control the magnitude of the current of the
adjustment data for adjusting the filter char- aforementioned constant
current source to thereby     acteristics of said filter circuit (2);
control the frequency characteristics of the FM   50  an input terminal (3)
for supplying a constant detector 66 and the filter 63, 64 and 65 of the
sub   frequency input signal; signal system, whereas that of the D/A
converter is   a level detecting means (5) for detecting an to control the
frequency characteristics of the filters  output produced by the filter
circuit (2); 68 and 69 of the control signa system. Changeover     a
comparator means (6) connected to said switches 77, 78 and 79 are connected
between the  55  level detector (5) and to a reference level ([err] FM
detector 66 and the BPF 65 of the sub signal       for producing a signal
corresponding to the system, between the trap filter 64 and the AM
difference between the output of said level detector 73 and between the BP
and trap filter 69     detector (5) and said reference level ([err]); 5   
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adjustment data from said control means a control means (10, 11, 12, 20-24)
connected      (10-12, 20-24) defining the optimum character- to said
comparator means (6) for determining       istics of the filter circuit at
times determined by the optimum filter adjustment data based on        said
compared output. the output from the comparator means (6),  5 said control
means (10, 11, 12, 20-24) re-       6. A filter adjustment method according
to claim sponds to the output from the comparator           5,
characterized in that said filter (2) is a trap means (6) when the filter
adjustment data are      type filter having a trap frequency which is
changed, while said filter circuit (2) is supplied  changed corresponding
to said filter adjust- with said constant frequency input, and deter-  10
ment data including the steps of obtaining two mining the optimum  filter
adjustment data         data values when the output of the level detec-
based on the output thus detected.                 tor (5) crosses the
reference level ([err]) and defining the optimum characteristics of the
fil- 2. A filter adjustment apparatus according to         ter circuit (2)
by obtaining the mean value of claim 1, characterized in that said filter
(2) is a   15  said two data values. trap type filter having a trap
frequency which is changed by said filter adjustment data, with    7. A
filter adjustment method according to claim said optimum  filter adjustment
data being         6, characterized by the step of storing said equal to
the mean of two values of filter adjust-  mean value in a non-volatile
memory (24) for ment data which are obtained when said dif-  20
subsequent use as adjustment data. ference is zero. Patentanspruche 3. A
filter adjustment apparatus according to claim 1 or 2, characterized by an
external bus  1. Filtereinstellungsvorrichtung,  gekennzeichnet line (20),
and wherein said filter circuit (2), said  25  durch: input terminal (3),
said level detecting means         Mittel (13, 14), die auf variable
Filterein- (5) and said comparator means (6) are all
stellungsdaten antworten, urn die Filterkennil- provided within a single
IC, and wherein said      nie der Fllterschaltung (2) einzustellen; control
means (10-12, 20-24) supplies said fil-        elnen EingangsanschluB (3)
zum  Liefem ter circuit (2) with said variable filter adjust-  30  elnes
Eingangssignals mit einer konstanten ment data through said external bus
line (20)      Frequenz; and said detected output is supplied to the
Pegelermittlungsmittel (5) zum  Ermitteln control means (10-12, 20-24)
through said ex-      eines Ausgangssignals, das durch die Filter- ternal
bus line (20).                              schaltung (2) erzeugt wurde; 35
Komparatormittel (6), die mit dem Pegel- 4. A filter adjustment apparatus
according to          detektor (5) und mit einem Referenzpegel rVie,) claim
3, characterized in that said IC has an      in Verbindung stehen, urn ein
Signal zu erzeu- FM detecting circuit (7) having a low pass         gen,
das der Differenz zwischen dem Aus- filter, said low pass filter (7) being
connected   gangssignal des Pegeldetektors (5) und dem to receive the
output of said filter circuit (2),  40  Referenzpegel (Vet1) entspricht;
und and said low pass filter (7) being connected to        Steuerungsmittel
(10, 11, 12, 20 - 24), die supply a reference level [err] to said compara-
mit den Komparatormitteln (6) in Verbindung tor means (6).
stehen, urn die optimalen Filtereinstellungsda- ten auf der Grundlage des
Ausgangssignals 5. A fitter adjustment method characterized by   45    von
den Komparatormitteln (6) zu bestimmen, the steps of:
wobei die Steuerungsmittel (10, 11, 12, 20 supplying a filter circuit (2)
provided in an IC  - 24) auf das Ausgangssignal von den Kompa- with an
external constant frequency signal;        ratormitteln (8) antworten, wenn
die Filterein- supplying the filter circuit (2) with adjustment
stellungsdaten geAndert werden, w~hrend die data through an external bus
line (20) of the IC  50  Filterschaltung (2) mit dem Eingangssignal mit
from a control means (10-12, 20-24);               der konstanten Frequenz
beliefert wird; und supplying a level detecting means (5) with the
Bestimmen  der optimalen  Filtereinstel- output of the filter circuit (2);
lungsdaten auf der Grundlage des so ermittel- comparing the output of the
level detecting        ten Ausgangssignals. means (5) with a reference
level (Ve);     55 supplying the control means (10-12, 20-24)      2.
Filtereinstellungsvorrichtung nach Anspruch 1, with the compared output
through the external      dadurch gekennzeichnet, daB das Filter (2) ein
bus line (20); and                                 Sperrfilter ist, das
eine Sperrfrequenz hat, die 6   
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S    * durch  die  Filtereinstellungsdaten  gearndert       wenn das
Ausgangssignal des Pegeldetektors wird, wobel die optimalen
Filtereinstellungsda-     (5) den Referenzpegel (Vfe) kreuzt, und das ten
gleich dem  Mittel von zwei Werten von           einen Schritt zum
Festlegen der optimalen Filtereinstollungsdaten sind, die erhalten wer-
Kennhlnie der Filterschaltung (2) durch Erhalten den, wenn die genannte
Differenz Null ist.  5        des Mittolwertes der zwei Datenwerte
aufwoist. 3. Filtereinstellungsvorrichtung nach Anspruch 1     7. Verfahren
zur Einstellung eines Filters nach oder 2, gekennzeichnet durch einen
externen          Anspruch 6, gekennzeichnet durch den Schritt, Bus (20)
und wobei die Filterschaltung (2), der      den Mitteiwert in elnem
nichtflfichtigen Spei- EingangsanschluB (3), die Pegelermittlungsmit-  10
cher (24) zur nachfolgenden Verwendung als tel (5) und die Komparatormittel
(6) innerhalb       Einstellungsdaten zu speichern. einer einzigen IC
vorgesehen sind, und wobei die Steuerungsmittel (10 - 12, 20 - 24) die
Revendlcatlons Filterschaltung (2) mit den variablen Filterein-
stellungsdaten fiber den extemen Bus (20) be-  15  1. Appareil pour ajuster
un filtre caracterise par: liefern und das ermittelte Ausgangssignal zu
un circuit de filtrage (2), den Steuerungsmitteln (10 - 12, 20 -24) Ober
un dispositif (13, 14) sensible aux donnees den extemen Bus (20) geliefert
wird.                 d'ajustage du filtre variable pour ajuster les
caracteristiques du filtre dudit circuit de filtrage 4.
Filtereinstellungsvorrichtung nach Anspruch 3,  20   (2); dadurch
gekennzeichnet, daB die IC eine FM-             une borne d'entree (3) pour
fournir un si- Ermittlungsschaltung (7) hat, die ein Tiefpa~fil-    gnal
d'entr6e de signal de frequence constan- ter hat, wobei das TiefpaBfilter
(7) angeschlos-     te; sen ist, um das Ausgangssignal der Filterschal-
un dispositlf de detection de niveau (5) tung (2) zu empfangen, und wobei
das Tief-  25       pour detecter une sortie produito par le circuit
paffilter (7) angeschlossen ist, urn elnen Refe-     de filtrage (2);
renzpegel (Ve) zu den Komparatormitteln (6)            un dispositif
comparateur (6) relie audit zu liefern.
detecteur de niveau (5) at au niveau de refe- rence (Vmw) pour produire un
signal correspon- 5. Verfahren zur Einstellung eines Filters, gekenn-   30
dant A la diffErence entre la sortie dudit detec- zeichnet durch folgende
Schritte:                   tour de niveau (5) et ledit niveau de reference
Versorgen einer Filterschaltung (2), die in      (Vd); et elner IC
vorgesehen ist, mit einem extemen              un dispositif de commande
(10, 11, 12, 20- konstanten Frequenzsignal;                           24)
relid audit dispositif comparateur (6) pour Versorgen der Filterschaltung
(2) mit Ein-  35   ddterminer les donndes d'ajustage du filtre op-
stellungsdaten von Steuerungsmitteln (10 - 12,       timum sur la base de
la sortie du dispositif 20 -24) Ober einen externen Bus (20) der IC;
comparateur (6), Versorgen der Pegelermittlungsmittel (5)            ledit
dispositif de commande (10, 11, 20- mit dem  Ausgangssignal der
Filterschaltung          24) repond au signal de sortie du dispositif (2)
40       comparateur (6) lorsque les donndes de regla- Vergloichen des
Ausgangssignals der Pe-          ge du filtre varient, tandis quo ledit
circuit de gelermittlungsmittel (5) mit einem Referenzpo-       filtrage
(2) regoit le signal d'entreo de frequen- gel (V.d);
co constante, et determinant les donnees Versorgen der Steuerungsmittel (10
-12,          d'ajustage du filtre optimum sur la base de la 20 -24) mit
dem verglichenen Ausgangssignal  45      sortie ainsi detectee. OIber den
externen Bus (20); und wobel die  Einstellungsdaten  von  den       2.
Appareil d'ajustage d'un filtre solon la revendi- Steuerungsmitteln (10 -
12, 20 -24) die optima-      cation 1, caract6rise en ce quo ledit filtre
(2) le Kennlinie der Filterschaltung in Zeiten, die      est un filtre du
type rejecteur ayant une fre- durch das verglichene Ausgangssignal be-  50
quence de rejection qui est changee par lesdi- stimmt werden, festlegen.
tes donnees d'ajustage du filtre, lesdites don- ndes d'ajustage du filtre
optimum Etant egales 6. Verfahren zur Einstellung eines Filters nach
A la moyenne de doux valeurs de donndes Anspruch 5, dadurch gekennzeichnet,
daB das          d'ajustage du filtre qui sont obtenues lorsque Filter (2)
ein Sperrfilter ist, das oine Spotrfre-   55  ladite diffdrence est nulle.
quenz hat, die entsprechend den Filtereinstel- lungsdaten gelndert wird,
das oenen Schritt      3  Appareil d'ajustage d'un filtre salon la revendi-
zum Erhalten von zwei Datenwerten aufweist,          cation 1 ou 2,
caracterise par une ligne de bus 7    
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M  S    * exteme (20) et dans lequel ledit circuit de          de ladite
valeur moyenne dans une m~moire filtrage (2), ladite borne d'entrde (3),
ledit dis-  non volatile (24) pour une utilisation ulterieure positif de
detection de niveau (5) et ledit dispo-   en tant quo donnee d'ajustage.
stif comparateur (6) sont tous foumis dans un circuit intdgrd unique, et
dans lequel ledit dis-   5 YW   positif de commande (10-12, 20-24) fournit
au- dit circuit de filtrage (2) lesdites donnees d'ajustage du filtre
variable via ladite ligne de bus externe (20) et ladite sortie detectee est
fournie au dispositif de commando (10-12 20-   10 24) via ladite ligne du
bus exteme (20). 4. Appareil d'ajustage d'un filtre solon la revendi-
cation 3, caractdrise en co quo ledit circuit int6gre a un circuit de
detection FM (7) ayant   15 un filtre passe-bas, ledit filtre passe-bas (7)
etant relid pour recevoir ladite sortie dudit cir- cuit de filtrage (2) et
ledit filtre passe-bas (7) etant roIi pour fournir un niveau de r6fdrence
(Vr,) audit dispositif comparateur (6).     20 5. M6thode pour ajuster un
filtre caractdrisd par les etapes de: alimentation d'un circuit de filtrage
(2) pla- ce dans un circuit int6gr4 avec un signal exter-  25 no de
fr6quence constante; elimentation du circuit de filtrage (2) avec des
donnees d'ajustage via une ligne de bus externe (20) du circuit integre a
partir d'un dispositif do commande (10-12, 20-24);      30 alimentation
d'un dispositif de detection de niveau (5) avec le signal de sortie du
circuit de filtrage (2); comparaison du signal de sortie du dispo- sitif de
d~tection de niveau (5) avec un niveau   35 de reference (Vf); alimentation
du dispositif de commande (10-12, 20-24), avec le signal de sortie compa-
ree via la ligne de bus externe (20); et lesdites K,>   donnees d'ajustage
& partir dudit dispositif de   40 commande (10-12, 20-24), d6finissant les
ca- ract6ristiques optimums du circuit de filtrage a l'instant determine
par ladite sortie comparoe. 6. Methode d'ajustage d'un filtre salon la
revendi-  45 cation 5, caracterise en co quo ledit filtre (2) est un filtre
du type rejecteur, ayant une frd- quence de rejection qui est changee en
fonc- tion desdites donnees d'ajustage du filtre corn- prenant les dtapes
d'obtention de deux valours  50 de donndes lorsque la sortie du d~tecteur
de niveau (5) croise le niveau de reference (Vf) et ddfinissant les
caracteristiques optimums du circuit de filtrage (2) en obtenant la valeur
moyenne desdites valeurs de donn6es.        55 7. Methode d'ajustage d'un
filtre selon la revendi- cation 6, caracterise par l'teape de stockage 8


