
1                  0 135 212                       2 Description
The said switching arrangements are all con- trolled by a control signal
consisting of a A. Background of the invention                     sequence
of control signal periods having a dura- A(1). Field of the invention
tion T[err] and occurring at a rate [err] and produced by The invention
relates to a band-rejection filter    5    a control signal generator. Each
control signal (notch filter) for suppressing at least one        period is
divided into a tracking phase and an unwanted frequency component (called a
noise       interrupt phase. More specifically, such a switch- component
hereinafter) present in an analogue      ing arrangement allows the signal
applied to it to information signal. For that purpose the filter    pass
unobstructedly during each tracking phase, comprises a forward path and a
negative feed-   10   whereas during each interrupt phase the switch- back
path coupled thereto for selective negative   ing arrangement does not
allow signals to pass. feedback of said noise component. This negative
Should the sum signal produced by the adding feedback path comprises a
bandpass filter whose    device be prevented from being lost when the
output signal is subtracted from the information   switching devices do not
allow signals to pass, signal in the forward path and which has a very   15
then a hold circuit can be provided at the output high gain factor for the
noise component to be     of the adding device. suppressed.
Only analogue signals are now processed in Such a band-rejection filter
can, for example, be  this band-rejection filter of the switched capacitor
used as a servo-control loop for controlling the   type. This means that
neither an analogue-to- position of a setting element in an optical reading
20   digital converter nor a digital-to-analogue con- arrangement  for
disc-shaped  information         verter is required therein and that
consequently carriers, for example as described in Reference 1.  no
quantization noise is introduced. Partly as a It can alternatively be used
in a decoding circuit  result thereof the consumed power and the for stereo
multiplex signals, as proposed in, for  required substrate surface area on
integration can example, Reference 2.                        25   be small.
In practice it has been found that with this band-rejection filter a noise
frequency sup- A(2). Description of the prior art                 pression
of approximately 30 dB can be achieved, The above identified structure of
the band-      which is sufficient for many uses. rejection filter is
generally known in the art and is more specifically described in for
instance the text   30   B. Object and summary of the invention book
"Operational Amplifier Characteristics and-     The invention has for its
object to realise in the Applications" by R. G. Irvine, page 324.
above-mentioned band-rejection filter of the In order to provide adequate
suppression of the  switched capacitor type a further suppression of noise
component, the band-rejection filter must    the noise component in order
to thus extend the be adjusted accurately, which is time-consuming    35
range of applications. and expensive. To obviate this, the band-rejection
According to the invention, for that purpose filter can be implemented with
the aid of digital  both the switching device through which the filter and
a digital difference producer might     analogue information signal is
applied to the alternatively be employed for subtracting the      adding
device, and also the switching device via digital output signal of the
digital bandpass filter   40   which the negative feedback signal is
applied to from the information signal. However, such an      the adding
device are controlled by a first control implementation  of the
band-rejection  filter     signal and the switching device via which the
requires the use of a digital-to-analogue con-     input of the bandpass
filter is coupled to the filter verter. As is known, such converters
introduce     output is controlled by a second control signal; however a
significant amount of quantization    45   both control signals are
produced by the control noise, while the band-rejection filter realized
thus  signal generator, the control signal periods T. of with the aid of
digital circuits dissipates, in addi-  both control signals being the same
and there tion, a considerable power. A band-rejection filter  being
between the instants at which in the first implemented in this way has
however the advan-     control signals the tracking periods end and the
tage that it can completely be constructed as an IC   so   instants at
which in the second control signal (Integrated Circuit), but it requires a
large sub-  these tracking periods end a fixed mutual phase strate surface
area.                               shift which is unequal to zero and less
than half a A band-rejection filter which has indeed the     control signal
period. advantages, but not the disadvantages of the         By using the
measure according to the inven- above-described filter formed from digital
circuits   55   tion the noise frequency is further suppressed to is
proposed in Reference 2. More specifically, it is  approximately 45 dB.
proposed therein to form the band-rejection filter with the aid switched
capacitors. The input of this  C. References bandpass filter is then
coupled to the filter output  1. Control system; Netherlands Patent
Applica- via a switching arrangement. The signal stream to   60   tion
NL-A-79 01721 which has been laid open this bandpass filter is periodically
interrupted by  to public inspection. this switching arrangement. Also the
negative        2. Clock-controlled  filtering  arrangement; feedback
signal and the analogue information       EP-A-0110477. 



signal are each applied to an adding device via a    3. A switched
capacitor N-path filter; D. J. switching arrangement.
65   Allstot, K. S. Tan; 1980 IEEE International Sym- 2    3
0  135  212                      4 posium  on Circuits and Systems
Proceedings;          information signal x(t) shown in Figure 2A, the
Houston, Texas, April 28-30,  1980, pages             hold circuit 6
produces the modified information 313-316.
signal y(t) which, it being assumed that r(t)=0, has the shape shown in
Figure 2D. D. Short description of the Figures              5      In the
embodiment shown of the band-rejection Figure 1 shows schematically the
construction       filter this modified information signal y(t) is at the
of the band-rejection filter according to the inven-  same time the output
signal of the filter. To tion.
suppress unwanted noise components this signal Figures 2A to 4H, inclusive
show some time          is applied via a polarity inverter circuit 7 and a
diagrams to explain the operation of the band-   10   switching device 8 to
a bandpass filter 9 which rejection filter shown in Figure 1.
produces the feedback signal r(t). Figure 5 shows a practical
implementation of          Thus, switching device 8 receives the signal
y(t) the band-rejection filter shown in Figure 1.          shown in Figure
3A, which represents the polar- Figure 6 shows some signals required for
con-       ity-inverted version of the modified information trolling the
band-rejection filter shown in Figure 5.   15   signal shown in Figure 2D.
This switching device Figure 7 shows an embodiment of a control           8
is controlled by a second control signal P2 which signal generator for
generating the signals shown     has the shape shown in Figure 3B. As is
also the in Figure 6.                                          first
control signal, this second control signal is formed by a sequence of
second control signal E. Description of the embodiments               20
periods having a duration [err] Each second signal E(1). General structure
of the band-rejection filter  period is also divided into a tracking phase
and an Figure 1 shows schematically the general struc-     interrupt phase.
Also, this second control signal ture of the band-rejection filter
according to the    assumes a first value (logic "1") during the invention.
It has a filter input 1 and a filter output  tracking phase. During this
tracking phase the 2. An information signal x(t) is applied to the filter
25   signal y(t) is allowed to pass. During the interrupt input 1. Let it
be assumed that this signal consists  phase this second control signal
assumes a only of the noise component to be suppressed          second
value (logic "0") and the signal path is which has the frequency [err]. One
period of this        interrupted. information signal x(t) is shown in
Figure 2A. This     If, as is customary, tracking and interrupt information
signal is applied via a switching    30    phases of the second control
signal coincide with device 3 to an adder circuit 4, which also receives
the tracking and interrupt phases, respectively of an auxiliary feedback
signal r(t) produced by a       the first control signal, then the
switching device 8 switching device 5 in response to a feedback
produces the signal z(t) shown in Figure 3C which signal r(t) applied
thereto.                          is a polarity-inverted version of the
auxiliary The switching devices 3 and 5 are both con-   35   information
signal x(t) shown in Figure 2C. trolled by a first control signal [err]
whose shape is     The signal z(t) thus obtained is applied to the shown in
Figure 28. It consists of a sequence of      bandpass filter 9 which is in
the form  of a first control signal periods having a duration [err]
switched capacitor N-path filter. Herein N is equal which occur at a
frequency [err]. Each control      to the ratio [err]. Such filters are
known in them- signal period is divided into a tracking phase and    40
selves; for example from the article indicated in an interrupt phase.
During the tracking phase the     Reference 3. In response to the signal
z(t) shown control signal assumes a first value, for example a   in Figure
3C this filter produces, for example, the logic "1", and the signals x(t)
and r(t) are allowed  feedback signal r(t) whose approximate shape is to
pass the respective switching devices. During      shown in Figure 3D. In
response to this feedback the interrupt phase the control signal assumes a
45   signal the switching device 5 produces the signal second value, for
example a logic "0" and the        x(t) shown in Figure 3E. As the
switching device 3 signal path is interrupted. For the first control
produces the auxiliary information signal x(t) signal shown in Figure 2B it
is assumed that the      shown once again in Figure 3F, the sum signal s(t)
tracking phase is of the same duration as the         shown in Figure 3G is
obtained at the output of interrupt phase, namely [err]. The auxiliary   50
the adder circuit 4. Since this sum signal is equal information signal
[err] shown in Figure 2C is now,    to zero at the end of each tracking
phase of the for example, produced at the output of switching      first
control signal, the modified information device 3. In a similar way an
auxiliary feedback      signal y(t) has the same shape as this sum signal.
signal r(t) is produced at the output of switching    As, however, during
the tracking phase of the first device 5 in response to the signal r(t).
55   control signal the sum  signal s(t) and con- The adder circuit 4
produces a sum signal s(t)      sequently also the modified information
signal which in practice is usually applied to a filter      y(t) differ
significantly from zero, an attenuated 



circuit 6. Hereinafter it will be assumed that this   version of the noise
component having frequency filter circuit is in the form of a hold circuit.
It   [err] remains in the modified information signal y(t). produces a
modified information signal y(t). Dur-   60  From investigations in
band-rejection filters of ing the tracking phase of the first control
signal    the type described above, it has been found that a y(t) is equal
to the sum signal s(t). During the      considerable further attenuation of
the amplitude interrupt phase s(t) is equal to zero, but y(t) is    of the
noise component can be achieved by not equal to the value s(t) had at the
end of the         having the instants at which the tracking phases
preceding tracking phase. In response to the    65   in the second control
signal end coincide with the 3    5                   0  135 212
6 instants at which the tracking phases in the first   switching device 3
and is controlled in the same control signal end, but to provide a fixed
phase     way by the first control signal [err]. More speci- shift between
these two instants, which shift is     fically, this switching device 5
comprises the unequal to zero and less than half a control signal  switches
51 and 52 and the capacitor 53 which period. In order to explain further
the effect of this    5    also has a capacitance C1. measure Figure 4A
again shows the polarity-            Switching device 8 is of a similar
structure to inverted  modified  information  signal  y(t)        the
switching devices 3 and 5 and comprises the obtained if r(t)=O. Figure 4B
shows the second       switches 81 and 82 and the capacitor 83 which has
control signal P2. This control signal has been      a capacitance C2.
Switch 82 and preferably also chosen such that the starting instants of the
10   switch 81 are controlled by the second control tracking phases
coincide with those of the first     signal P2. Also here both switches are
in the control signal. The duration of the tracking phases  switching
position a during each tracking phase is chosen equal to [err]. In response
to the modi-    and in the switching position b during each fied
information signal y(t) shown in Figure 4A      interrupt phase. the
switching device 8 produces the signal z(t)   15   The charge x(t) produced
by switching device 3 shown in Figure 4C. As a result thereof the
and the charge r(t) produced by switching device bandpass filter 9 produces
the feedback signal       5 are applied to a junction point which thus
effects r(t), whose approximate shape is shown in Figure    the adding
function symbolized by the adder 4D and is converted by the switching
device 5 into   circuit 4. The sum charge s(t) thus obtained is the
auxiliary feedback signal r(t) shown in Figure   20   applied to the hold
circuit 6 which is formed by an 4E. As the adder circuit 4 receives in
addition to   operational amplifier 61, which is shunted by a this
auxiliary feedback signal also the auxiliary    capacitor 62 having
capacitance C3. During each information signal x(t) which is shown again in
tracking phase of [err] this operational amplifier 61 Figure 4F for the
sake of completeness, it pro-      produces an output voltage y(t) which,
as is duces the sum signal s(t) shown in Figure 4G. In   25   known, is
equal to response thereto the hold circuit 6 produces the modified
information signal y(t) shown in Figure                  [err] 4H. The
shape of the sum signal s(t) and of the modified information signal y(t)
differs com- pletely from the signal shown in Figure 3G and    30
consequently has a completely different fre-         Since s(t) is equal to
zero during each interrupt quency spectrum. The instants at which the
track-    phase, the output voltage y(t) remains constant ing phases in the
second control signal end can      during this interrupt phase and equal to
the value now be chosen such that the noise frequency [err] is   it had at
the end of the preceding tracking phase. fully or substantially full
suppressed. It has been    35   In order to prevent this hold circuit from
effecting found that this situation, when the hold circuit 6 is  an
integration function in addition to the hold used, is obtained when these
instants are chosen     function, capacitor 62 is shunted by a switch 63
such that the surface area in Figure 4H denoted by   which is also
controlled by the control signal [err] 01 is approximately equal to the
adjacent surface    and one pole of which is connected to ground area
denoted by 02. From this it follows that the    40   potential via a
capacitor 64 having a capacitance said phase shift must be approximately
equal to      C3. During the interrupt phase, switch 63 is in the [err]. If
no hold circuit is used then it was     switching position b and capacitor
64 is charged found that this phase shift must be approximately    to the
same voltage as the voltage to which equal to [err].
capacitor 62 is charged. During the subsequent 45   tracking phase switch
63 is adjusted to the E(2). A practical implementation of the band-
switching position a, causing capacitor 64 to rejection filter
apply its charge to capacitor 62, which is Figure 5 shows a practical
implementation of       discharged thereby. the band-rejection filter. As
can be seen from this    The charge z(t) supplied by the switching device
Figure, switching device 3 is formed by two    so    8 is applied to the
bandpass filter 9 which, as switches 31 and 32, each having a switching
mentioned already in the foregoing, is of the N- 



position a and b and each being controlled by the    path type. To that end
it comprises an operational first control signal [err]. More specifically,
these    amplifier 91 which is shunted by N paths. In the switches are in
the switching position a during      embodiments shown N is chosen equal to
eight. each tracking phase, whereas they are in the    55   In the Figure,
these paths are denoted by the switching position b during each interrupt
phase.    reference numerals 92(1), 92(2) ... 92(8). Such a The output of
switch 31 is connected to the input    path 92(i) comprises a cascade
arrangement of a of switch 32 via a capacitor 33. This capacitor 33   first
switch 93(i), a capacitor 94(i) having capaci- has a capacitance [err] and
functions as a voltage-     tance C and a second switch 95(i). These
switches charge-converter, which converts the analogue    60   are
controlled by a switching signal S1. These information signal x(t) into a
charge x(t) during    switching signals are shown in Figure 6 together each
tracking phase of the first control signal [err].  with the control signals
[err] and [err]. Since the In each interrupt phase this capacitor is
connected  operation of this N-path filter is described exten- to ground
potential and discharged.                  sively in Reference 3 it will
not be further Switching device 5 is of a similar structure to   65
described here. 4    7                    0  135  212
8 The control signals required for controlling this   information signal
x(t) and a feedback signal r(t) band-rejection filter are generated by a
control      to the difference signal producing means (4) and signal
generator 10, which is shown in greater        which are controlled by a
first control signal P1; detail in Figure 7. This control signal generator
d) a bandpass filter (9) of the switched capacitor comprises a clock pulse
generator 101 which    5    type the passband of which includes at least
the produces clock pulses at the rate [err]. So its ouptut    unwanted
frequency component and which pro- signal corresponds to the first control
signal [err]    duces the said feedback signal r(t); To generate the second
control signal P2 this first     e) second switching means (8) for coupling
the control signal [err] is applied to inputs of an AND-     input of the
bandpass filter to the filter output (2) gate 104 via an inverter 102 and a
delay device    10   and which are controlled by a second control 103 and
also directly. The delay device 103 has a     signal P2; time delay T which
is such that the desired fixed       f) a control signal generator (101,
102, 103, 104 phase shift is obtained between the instant at        (Figure
7)) for producing the first and second which the tracking phase in P2 ends
and the           control signals P., P2 each consisting of a instant at
which the corresponding tracking phase    15   sequence of control signal
periods of a duration in [err] ends. In order to realize the previously
[err] and occurring at a frequency [err], each mentioned fixed phase shift
of [err], T must be        control signal period being divided into a
tracking equal to [er]r. Finally, the output pulses of clock   phase and an
interrupt phase, the instants at pulse generator 101 are also applied to a
modulo-     which the tracking phases in the first and second 8 counter
105, to which a decoding network 106 is   20   control signals end showing
a fixed phase shift connected which produces the switching signals
which is unequal to zero and less than half a [err]. More specifically it
holds that when the count-   control signal period. ing position of counter
105 is equal to zero, [err] has the logic value "1" and all the remaining
switch-     Patentanspruch ing signals have the logic value "0". If the
count-   25 ing position of counter 105 is equal to one, then [err]
Bandsperrfilter vom  geschalteten Kapazitat- has the logic value "1" and
the remaining switch-     entyp zum Unterdrucken wenigstens eines uner- ing
signals have the logic value "0", etc.            wunschten Frequenzanteils
in einem  analogen Informationssignal mit: E(3). General remarks
30      a) einem Filtereingang (1) zum Empfangen des 1. In the embodiments
of Figure 5 the switching     analogen Informationssignals und mit einem
Fil- device 8 may alternatively be of such a construc-     terausgang (2);
tion that capacitor 83 is first charged up to a         b)
Differenzsignalerzeugungsmitteln (4), deren voltage y(t) during the
tracking phase and that it    Ausgang mit dem Filterausgang (2) gekoppelt
ist; thereafter applies during the interrupt phase its   35  c) ersten
Schaltmitteln (3, 5) zum Zufuhren des charge to one of the capacitors
94(.), as a result of  Informationssignals x(t) und elnes Ruckkopp- which
only during the interrupt phase a charge        lungssignals r(t) zu den
Differenzsignalerzeu- z(t) differing from zero is applied to the oper-
gungsmitteln (4), wobei diese Schaltmittel durch ational amplifier 91. In
other words, the switching   ein erstes Steuersignal PI gesteuert werden;
positions a and b of switch 81 can be inter-   40       d) einem
Bandpassfilter (9) vom geschalteten changed, inverter 7 then being
superfluous.           Kapazitatentyp, dessen Durchlassband wenig- 2.
Switch 81 may alternatively be controlled        stens den unerwunschten
Frequenzanteil umfasst such by a control signal P2 that the charge across
und das das genannte Ruckkopplungssignal r(t) capacitor 83 at the end of
the control pulse P2 is    erzeugt; conveyed to operational amplifier 91
before the    45   e) zweiten Schaltmitteln (8) zum Koppeln des 



next control pulse P2 occurs.                         Eingangs des
Bandpassfilters mit dem Filteraus- 3. For the sake of simplicity it is
assumed that in  gang (2), wobei diese Mittel von einem zweiten the control
signal [err] the tracking phases and the     Steuersignal P2 gesteuert
werden; interrupt phases are of the same duration, but it is    f) einen
Steuersignalgenerator (101, 102, 103, allowed to use tracking phases and
interrupt   50   104 (Fig. 7)) zum Erzeugen des ersten und zweiten phases
of different durations. A corresponding        Steuersignals PI, P2, die
aus je einer Folge von modification is allowed for the second control
Steuersignalperioden mit einer Dauer von T, signal P2.
bestehen und die je mit einer Frequenz f.(T.=1/f.) auftreten, wobei jede
Steuersignalperiode in eine Claim
55    Folgephase und eine Unterbrechungsphase auf- geteilt ist, wobei die
Zeitpunkte, an denen die A band-rejection filter of the switched capacitor
Folgephasen in dem ersten und zweiten Steuersi- type for suppressing at
least one unwanted fre-       gnal enden, eine feste Phasenverschiebung
auf- quency component present in an analogue infor-        weisen, die
ungleich Null ist und kleiner als eine mation signal, comprising:
60    halbe Steuersignalperiode. a) a filter input (1) for receiving the
analogue information signal and a filter output (2);
Revendication b) difference signal producing means (4) having an output
coupled to the filter output (2);             Filtre coupe-bande du type A
capacites commu- c) first switching means (3, 5) for applying the    65
tees destine 3 supprimer au moins une compo- 5    7                   0
135  212                       8 The control signals required for
controlling this   information signal x(t) and a feedback signal r(t)
band-rejection filter are generated by a control     to the difference
signal producing means (4) and signal generator 10, which is shown in
greater        which are controlled by a first control signal [err]; detail
in Figure 7. This control signal generator       d) a bandpass filter (9)
of the switched capacitor comprises a clock pulse generator 101 which    5
type the passband of which includes at least the produces clock pulses at
the rate f. So its ouptut    unwanted frequency component and which pro-
signal corresponds to the first control signal [err].    duces the said
feedback signal r(t); To generate the second control signal P2 this first
e) second switching means (8) for coupling the control signal [err] is
applied to inputs of an AND-     input of the bandpass filter to the filter
output (2) gate 104 via an inverter 102 and a delay device    10   and
which are controlled by a second control 103 and also directly. The delay
device 103 has a     signal P2; time delay T which is such that the desired
fixed      f) a control signal generator (101, 102, 103, 104 phase shift is
obtained between the instant at        (Figure 7)) for producing the first
and second which the tracking phase in P2 ends and the           control
signals [err], [err] each consisting of a instant at which the
corresponding tracking phase    15   sequence of control signal periods of
a duration in [err] ends. In order to realize the previously        [err]
and occurring at a frequency [err], each mentioned fixed phase shift of
[err], T must be         control signal period being divided into a
tracking equal to 3T,/8. Finally, the output pulses of clock   phase and an
interrupt phase, the instants at pulse generator 101 are also applied to a
modulo-     which the tracking phases in the first and second 8 counter
105, to which a decoding network 106 is   20   control signals end showing
a fixed phase shift connected which produces the switching signals
which is unequal to zero and less than half a S1. More specifically it
holds that when the count-   control signal period. ing position of counter
105 is equal to zero, [err] has the logic value "1" and all the remaining
switch-     Patentanspruch ing signals have the logic value "0". If the
count-   25 ing position of counter 105 is equal to one, then [err]
Bandsperrfilter vom  geschalteten  Kapazitat- has the logic value "1" and
the remaining switch-     entyp zum Unterdrucken wenigstens eines uner- ing
signals have the logic value "0", etc.            wunschten Frequenzanteils
in einem  analogen Informationssignal mit: E(3). General remarks
30      a) einem Filtereingang (1) zum Empfangen des 1. In the embodiments
of Figure 5 the switching     analogen Informationssignals und mit einem
Fil- device 8 may alternatively be of such a construc-     terausgang (2);
tion that capacitor 83 is first charged up to a         b)
Differenzsignalerzeugungsmitteln (4), deren voltage y(t) during the
tracking phase and that it    Ausgang mit dem Filterausgang (2) gekoppelt
ist; thereafter applies during the interrupt phase its   35  c) ersten
Schaltmitteln (3, 5) zum Zufuhren des charge to one of the capacitors
94(.), as a result of  Informationssignals x(t) und eines Ruckkopp- which
only during the interrupt phase a charge        lungssignals r(t) zu den
Differenzsignalerzeu- z(t) differing from zero is applied to the oper-
gungsmitteln (4), wobei diese Schaltmittel durch ational amplifier 91. In
other words, the switching   ein erstes Steuersignal P1 gesteuert warden; 



positions a and b of switch 81 can be inter-   40       d) einem
Bandpassfilter (9) vom geschalteten changed, inverter 7 then being
superfluous.           Kapazititentyp, dessen Durchlassband wenig- 2.
Switch 81 may alternatively be controlled        stens den unerwunschten
Frequenzanteil umfasst such by a control signal [err] that the charge
across    und das das genannte ROckkopplungssignal r(t) capacitor 83 at the
end of the control pulse [err] is    erzeugt; conveyed to operational
amplifier 91 before the    45   e) zweiten Schaltmitteln (8) zum Koppeln
des next control pulse [err] occurs.                         Eingangs des
Bandpassfilters mit dem Filteraus- 3. For the sake of simplicity it is
assumed that in  gang (2), wobei diese Mittel von einem zweiten the control
signal [err] the tracking phases and the     Steuersignal P2 gesteuert
werden; interrupt phases are of the same duration, but it is    f) einen
Steuersignalgenerator (101, 102, 103, allowed to use tracking phases and
interrupt   so   104 (Fig. 7)) zum Erzeugen des ersten und zweiten phases
of different durations. A corresponding        Steuersignals PI, P2, die
aus je einer Folge von modification is allowed for the second control
Steuersignalperioden mit einer Dauer von T. signal [err].
bestehen und die je mit einer Frequenz f.(T.=1/f.) auftreten, wobei jede
Steuersignalperiode in eine Claim
ss    Folgephase und eine Unterbrechungsphase auf- geteilt ist, wobei die
Zeitpunkte, an denen die A band-rejection filter of the switched capacitor
Folgephasen in dem ersten und zweiten Steuersi- type for suppressing at
least one unwanted fre-       gnal enden, eine feste Phasenverschiebung
auf- quency component present in an analogue infor-        weisen, die
ungleich Null ist und kleiner als eine mation signal, comprising:
60   halbe Steuersignalperiode. a) a filter input (1) for receiving the
analogue information signal and a filter output (2);
Revendication b) difference signal producing means (4) having an output
coupled to the filter output (2);             Filtre coupe-bande du type a
capacitds commu- c) first switching means (3, 5) for applying the    65
tees destine a supprimer au moins une compo- 5    9                   0
135  212                      10 sante de frequence indesirable presente
dans un        e) des seconds dispositifs de commutation (8) signal
d'information analogique, comprenant:         pour coupler l'entree du
filtre passe-bande a ia a) une entree de filtre (1) pour recevoir le signal
sortie de filtre (2), qui sont commandos par un d'information analogique et
une sortie de filtre     second signal de commande P2; (2);
5       f) un g6nerateur de signaux de commande 1 01, b) un dispositif
generateur de signal de diffe-    102, 103, 104 (Fig. 7)) pour produire le
premier et rence (4) dont une sortie est connectee A la sortie  le second
signal de commande P1, P2 constitues de filtre (2);
chacun d'une sequence de periodes de signal de c) des premiers dispositifs
de commutation (3,     commande de duree T. et se pr6sentant a une 5) pour
appliquer le signal d'information x(t) et un    1o   frequence f,(T,= 1
Ifj), chaque periode de signal de signal de retroaction r(t) au dispositif
generateur  commande etant divisee en une phase de pour- de signaux de
difference (4), qui sont commandos     suite et une phase d'interruption,
les instants par un premier signal de commande PI;                auxquels
les phases de poursuite se terminent d) un filtre passe-bande (9) du type a
capacite    dans le premier et le second signal de commande commutee, dont
la bande passante comprend au    15   presentant un dephasage fixe qui est
different de moins la composante de fr6quence indesirable et      zero et
inferieur a la moiti6 d'une periode de qui produit le signal de retroaction
r(t);           signal de commande. 20 25 30 35 40 45 50 60 6    


