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generally set to accommodate the wide frequency spectrum of the transitions
and may be varied as Field of the Invention
aforementioned in accordance with the amplitude or signal to noise ratio of
the received signal. As a result The invention relates to radio frequency
commu-   5   of the wide bandwidth to accommodate transitions, nication
and, more particularly, to digital signal trans-  the noise remains at a
high at the detection instants. mitter and receiver arrangements.
This noise due to transition determined bandwidth re- suits in lower
detection accuracy. It is an object of the Background of the Invention
invention to provide an improved digital signal trans- 10   mission
arrangement having more accurate detection In RF digital communication
systems, the band-  without limiting the data transition rate. width of a
channel is generally preset in accordance with the permitted frequency
spectrum rather than  Brief Summary of the Invention chosen on the basis of
the data characteristics. Once the channel bandwidth is known, the data
rate and the   15  The foregoing object is achieved by recognizing shape of
the digital signal may be selected so that the  that a wide bandwidth is
required only for data transi- permitted frequency spectrum is not
exceeded. It has  tions but a narrow bandwidth Is sufficient to distin-
also been necessary to avoid nonlinearity In trans-  guish between signal
levels at detection Instants. A mission which could cause the RF spectrum
of the   wide band data signal is transmitted to accommodate signal to
spill over the assigned channel bandwidth.   20  fast transitions. Data
detection is improved by provid- Techniques have been devised to optimize
signal  ing a wide bandwidth for received data transitions and reception by
controlling the bandwidth of a receiver.  a narrow bandwidth at detection
instants to minimize in some arrangements, the bandwidth is varied in ac-
the effects of noise and other interference. cordance with the signal to
noise ratio. U.S. Patent   The invention is directed to a communication
sys- 4,189,755 issued February 19,1980, discloses a tel-  25  tern in which
at least one carrier modulated by a first evision receiver threshold
extension system In which  Information signal Is received. The first
information the received video signal and noise are sampled and  signal has
a plurality of levels and transitions be- a signal representative of the
signal to noise ratio is  tween the levels occurring at predetermined
Inter- formed. When the received signal drops to an objec-  vals. A
demodulated signal corresponding to the first tionable level, the bandwidth
of the receiver is nar-  30  information signal is formed. The levels of
the de- rowed to reduce the signal noise.                  modulated signal
between transitions are detected at U.S. Patent 4,792,993  issued  December
a narrow bandwidth by limiting the demodulated sig- 20,1988, discloses a
receiver system having auto-  nal to a first bandwidth atthe transition
instants of the matic bandwidth adjustment for signals with varying  first
information signal and to a second narrower bandwidths. A bandwidth
detection circuit indicative   35  bandwidth between the transitions and
sampling the of the bandwidth generates a filter bandwidth control
baseband signal from the bandwidth limiting means signal which selects one
of a plurality of bandpass fil-  at the narrower bandwidth. ters to
accommodate the incoming signal. Some arrangements vary receiver bandwidth
in    Description of the Drawing accordance with amplitude of the received
signal.  40 U.S. Patent 3,904,968 issued September 9,1975, for     FIG. 1
is a block diagram of a plurality of data example, discloses a signal
sensitive switching circuit  transmitters in a communication system
illustra- that allows normal operation of a receiver when the    tive of
the invention; received signal is greater than a predetermined am-    FIG.
2 shows waveforms illustrating the frequen- plitude and inserts a narrow
band filter to reduce the   45  cy bands assigned to the transmitters of
FIG. 1; effects of noise when the received signal is less than  FIG. 3 is a
block diagram of a data receiver ac- the predetermined amplitude.
cording to the prior art With respect to data signals, U.S. Patent
FIG. 4 is a block diagram of a data receiver illus- 4,045,740 issued August
30, 1977, discloses a meth-    trative of the invention; od of optimizing
the bandwidth of a radio receiver to  50  FIG. 5 shows waveforms that
illustrate the oper- accommodate signals having widely varying data
ation of the data receiver of FIG. 4; and rates wherein the optimum
intermediate frequency       FIG. 6 shows a block diagram of a switched ca-
for a given data rate is determined and a filter having  pacitorfilter that
may be used as the time varying a continuously tunable bandwidth is
adjusted accord-  filter in the circuit of FIG. 3. ingly.
55 As is well known in the art signal detection for  Detailed Description
data occurs between transitions of the demodulated 



data waveform. The receiver bandwidth, however, is     Referring to FIG. 1,
there is shown a set of data 2    3                   EP 0 435 455 B1
4 transmitters 110-1, 110-2,..., 110-N in a communica-  data signal
sampling detector 310, automatic fre- tion system in which the receiver of
the invention may  quency control 320, data clock 330, and timing con- be
employed. Data transmitter 110-1 comprises RF   trol 325. Referring to FIG.
3,a signal having a prescri- oscillator 115-1, data source 120-1 modulator
125-1,  bed carrier frequency, e.g., [err] Is received byantenna band
limiting filter 130-1, RF amplifier 135-1 and an-   5   301 and sent to
mixer 303. The output of local oscil- tenna 140-1. RFoscillator 115-1 and
datasource 120-  lator 315 is combined with the received signal in mixer 1
have their outputs connected to the oscillator and  303 to translate the
received signal to baseband. Fil- data inputs of modulator 125-1. The
output of modu-  ter 305 is of the low pass type having a fixed band- lator
125-1 is connected through band limiting filter  pass that removes high
frequency components of the 130-1 to the input of RF amplifier 135-1 and
the RF   10  baseband signal applied thereto. The filter output is
amplifier output is in turn connected to transmitting  a signal
representative of the phase variations corre- antenna 140-1.
sponding to the data signal component of the re- In FIG. 1, RF oscillator
115-1 generates a carrier  celved signal. The phase varying representative
sig- signal at a predetermined frequency [err]. Data source  nal is applied
to sampling detector 310 wherein it is 120-1 supplies data signals having
one oftwoormore  15  periodically sampled. Data signal sampling instants
levels between successive transitions determined by  are controlled by the
feedback loop including data a data clock therein. Modulator 125-1 combines
the  clock 330 and timing control 325 and the frequency data signals from
data source 120-1 with the carrier  of the local oscillator output signal
Is controlled by au- frequency signal [err to form a data modulated signal
tomatic frequency control 320 as is well known In the having a
predetermined bandwidth centered at the   20  art. carrier frequency.
Modulator 125-1 may implement       Referring again to FIG. 2, the
bandwidth of each any of the well known modulation techniques such as
channel of waveform 201 Is fixed. Therefore the amplitude, frequency or
phase modulation. Data     bandwidth of filter 305 is set to adequately
pass the transmitters 110-2 through 110-N are substantially  data signals
and to limit noise. Waveform 210 illus- similar to data transmitter 110-1
except that the car-  25  trates the frequency assignments of channel ar-
rier frequency of each of transmitters 110-1, 110-2,...,  rangement in
accordance with the invention. Each 110-N is different
channel has a center frequency that is separated In priorly known
communication systems using   from the center frequencies of the other
channels. carrier frequency assignment, each data transmitter  The bands
occupied by the channels overlap. Trans- is assigned a carrier frequency
and the band limiting   30  mitter 110-1 of FIG. 1 has its carrier
frequency [err] filter Is set so that the modulated signals from the dif-
separated from the carrier frequency [err] of transmitter ferent data
transmitters do not overlap. FIG. 2 illus-  110-2 andfromthe carrier
frequency [err] of transmitter trates carrier frequency and channel band
assign-   110-N as indicated in waveform 210. The carrierfre- ments for the
transmitter arrangement of FIG. 1. Re-  quency separation may be
substantially smaller than ferring to FIG. 2, waveform 201 shows a
frequency   35  in waveform 201. As indicated in waveform 210, the spectrum
arrangement in which channel bands are    bandwidth of a channel varies
over a data Interval. At separated to avoid interference between channels.
the transition times, the bandwidth for each channel Transmitter 110-1 of
FIG. 1 uses channel 205-1  is wide and covers a significant portion of the
total having a center frequency of [err]. Band limiting filter  band for
the channels. Between transition times, 130-1 Is setto limit the band
between lowerfrequency   40  however, the data signal Is at a single level
and the limit [err] and high frequency limit [err] as indicated by
bandwidth is narrow. For example, the band for the bracket 225-1.
Transmitter 110-2 occupies channel  signal of carrier [err] shown as curve
215 extends from 205-2 with a centerfrequency of [err], lowlimitfrequen-
[err]to [err] at transition times as indicated by bracket cy [err] and high
frequency limit [err]as indicated by  230-1 but is very narrow (curve 220)
around carrier bracket 225-2 and transmitter 110-N occupies chan-  45
frequency [err] in the level portions of the data signal. nel 205-N with a
center frequency of [err], low limit fre-  The bandwidth of each channel in
waveform 210 quency [err] and high limitfrequency [err] as indicated by  at
the transition times is much wider than the channel bracket 225-N. The
transmitter channels are non-   bandwidths In waveform 201 so that the
channel overlapping and generally are separated by guard   bands at
transition times overlap. The band fortrans- bands.
50   mitter 110-1 extends from low frequency limit [err] to FIG. 3 shows a
priorly known data receiver 300  high frequency limit[err] and overlaps the
band for that may be used to recover the data signals from  transmitter
110-2 which extends from low frequency 



channels arranged according to waveform 201 of FIG.  limit [err] to high
frequency limit fH2. Similarly, the band 2. Assume for purpose of
illustration that receiver 300  fortransmitter 110-N extends from
lowfrequency lim- is adapted to detect phase modulated signals. The  55  it
[err] to high frequency limit [err] as Indicated by bracket data receiver
of FIG. 3 comprises antenna 301, mixer  230-N. The wide overlapping channel
bandwidths oc- 303 adapted to convert received RF signals to base-  curring
only at transition times of the modulating dig- band, local oscillator 315,
band limiting filter 305,  ital signals accommodate much faster data
transi- 3    5                   EP 0 435 455 B1                  6 tions.
The overlap of other channels results In signal  from mixer 403. Filter 405
may comprise a switched interference that prevents successful recovery of
the  capacitor low pass filter having controllable Q and data in the prior
art receiver 300. The bandwidth for a  controllable bandwidth. The time
variation In Q and channel In the level portions of the digital signal,
how-  bandwidth may be achieved by altering the switched ever, is narrow.
According to the invention, a receiver   5   capacitor clock frequency or
by modifying the values is synchronized to a particular carrier frequency,
of switched capacitor elements as is well known In the e.g.,[err]. The
received signal Is demodulated and the  art. demodulated signal is passed
through a time varying     Waveform 507 shows an exponentially decreas-
filter that is synchronized to the data signal modulat-  ing signal applied
to the control input of filter 405 from ing the particular carrier. At
transition times of the   10  filter bandwidth control 440. In each data
signal per- data signal modulating the particular carrier, the   lod, the
control signal decreases from a value that bandwidth of the time varying
filter is set to accom-  causes the filter to pass the entire band of the
re- modate the transition occurring thereat. The band-   ceived signal
having the [err] carrier to a value that width is reduced between
transition times of the data  passes only a narrow portion of the band
centered at signal modulating the particular carrier so that noise   15
carrier frequency [err] At each transition time,e.g., [err]. and
interference is minimized and the level can be ac-  waveform 507 Is high
and filter 405 is set to a wide curately sampled.
bandwidth so that it passes the data signal transition FIG. 4 shows a data
receiver embodiment 400 of   without distortion. From time [err] until the
next transi- the invention which is adapted to accurately recover  tion
time t2, the control signal in waveform 507 de- data transmitted in an
overlapping channel arrange-  20  creases. As a result, the bandwidth of
filter 405 at ment such as illustrated in waveform 210. FIG. 5  time [err]
is adequate for the data transition but also shows waveforms illustrating
the operation of receiv-  passes components of the received signal related
to er 400. Data receiver 400 comprises antenna 401,     other transmissions
of the communication system mixer 403, time varying filter 405, sampling
detector  and noise. The bandwidthjust before time [err] is narrow 410,
local oscillator 415, automatic frequency control   25  zo that the
components due to other transmissions 420, data clock 430, timing control
425 and filter   and noise are removed by filter 405. It is to be under-
bandwidth control 440. The sample detector 410, the  stood that other
waveshapes such as square or line- data clock 430, timing control 425 and
automatic fre-  arly decreasing waveforms may be used to optimize quency
control 420 may be analog or digital circuits  the time varying filter
action to transfer digital signal well known in the art. If such circuits
are digital, sam-   30  transitions without distortion and to minimize
noise pie detector 410 includes an analog to digital conver-  and
interference at sampling instants during the level ter at its input and
timing control 425 and automatic  portions of the digital signal. frequency
control 420 include digital to analog con-    Waveform 510 illustrates the
output of time vary- verters at their outputs.
ing filter 405 for a sequence of data signal periods. Referring to FIG. 4,
a signal including a phase   35   The filter output signal in waveform 510
at the begin- modulated component having a prescribed carrier      ning of
each data period may assume any value since frequency, e.g., [err], is
received by antenna 401. [err]-  the received signal has many interfering
components veform 501 of FIG. 5 illustrates a data signal while wa-  and
the bandwidth of the filter is wide so that all such veform 505 shows a
phase modulated carrier modu-     components pass through the filter. At
transition lated by the data signal of waveform 501. Local oscil-  40
times [err], and [err], the value of waveform 510 is relatively lator 415
generates a local [err] carrier so that phase  high while the value of the
waveform is relatively low modulated component for the [err] carrier is
translated  at transition times [err] and [err]. The state of wave- to
baseband in mixer 403.The outputof mixer 403 has   form 510 at transition
times depends on the noize and a component representative of the phase of
the data  interference present in the demodulated signal ap- signal
modulating the [err] carrier but includes many   45   plied to filter 405.
Since the bandwidth of filter 405 is other components related to the wide
band transmis-  narrow just before a transition time, only a small por-
sions from othersources. Components other than the  tion of the data signal
band for carrier frequency [err] is 



prescribed phase modulated component constitute      passed. Consequently,
the filter output represents interfering noise.
the value of the [err] data signal and there is little noise Time varying
filter 405 receives the baseband   50   present. signal from mixer 403.
After setting of the local oscil-  Time varying filter 405 in FIG. 4 may
comprise lator frequency and synchronization of the data sig-  the switched
capacitor filter arrangement shown in nals as will be described, the
bandwidth of filter 405  FIG. 6. Referring to FIG. 6, the switched
capacitor fil- is varied during each data signal period. At data tran-  ter
comprises input terminal 601, transmission gates sition times, the
bandwidth of filter 405 is extended to  55   605, 610 and 615, switched
capacitor 607, amplifier accommodate the high frequency components of the
620, integrator capacitor 625 and voltage controlled transition. The
bandwidth of filter 405 Is narrowed be-  oscillator 630. Received baseband
signal RBS from tween transition times to limit the noise in the signal
mixer 403 in FIG. 4 is applied to input terminal 601. 4    7
EP 0 435 455 B1                 8 As is well known in the art, switched
capacitor 607 and  form 525 for the data signal periods of waveform 501
transmission gates 605, 610 and 615 form a resistive  between times [err]
and [err] and times [err] and [err] correspond charging source for
integrator capacitor 625. This re-  to the negative levels of the data
signals of waveform sistive charging source is varied by changing the fre-
501 in those Intervals. Waveform 525 is therefore de- quency of the clock
outputs of voltage controlled os-   5   layed one data signal period from
waveform 501. cillator 630. As a result, the pass band of the filter Is
Synchronization of the data receiver to the re- a function of the clock
frequency.                  ceived data signal may be performed using one
of the Voltage controlled oscillator 630 provides the  methods well known
In the art. In the data receiver of clock signal CL1 for transmission gates
605 and 610  FIG. 4, local oscillator is initially set to the received and
the clock signal CL2 for transmission gate 615.  10  carrier signal, e.g.,
[err] and data clock430 Is initially set Clocks CL1 and CL2 are
non-overlapping square      to the prescribed data signal interval. The
data signal waves occurring at the frequency determined by vol-  sequence
in the received signal includes a prescribed tage controlled oscillator
630. When clock CL1 turns  preamble pattern. The outputs of sampling
detector transmission gates 605 and 610 on, switched capac-  410 are
compared with the expected output for the itor 607 Is charged to the
voltage from the bias source   15  prescribed preamble pattern In automatic
frequency including resistors 635 and 640 and capacitor 645.  control 420
and data clock 430 In a manner well When clock CL2 turns on the signal RBS
is transfer-  known In the art. Differences from the comparisons red
through capacitor 607 and transmission gate 615  are then used to generate
a carrier correction signal to the Input of integrating operational
amplifier 620.  In automatic frequency control 430 and a data dock The
minimum clock frequency is selected to be much   20  correction signal in
data clock 430. higher than the frequency components of the desired
baseband input to the filter. As is well known in the art, the frequency of
os-  Claims cillator 630 is determined by the control voltage signal FBC
applied to its input. Signal FBC is shown in wa-  25   1. A communication
receiver (400) comprising: veform 507 of FIG. 5. During each data signal
period,        means (401) for receiving a modulated RF e.g., between
times[err] and [err], the control voltage de-  signal including at least
one carrier signal modu- creases from a high value to a low value and the
clock  lated by a first information signal, the first infor- signal
frequency in FIG. 6 decreases from a high val-  mation signal having a
plurality of levels and tran- ue to a low value. At time [err], the
resistance exhibited   30  sitlons between the levels occurring at
predeter- by switched capacitor 607 is relatively small and in-  mined
intervals,. creases to a maximum just prior to time t2. Conse-
means (403, 415) responsive to the re- quently, the bandwidth of the
switched capacitor filter  ceived modulated RF signal for forming a de- of
FIG. 6 decreases from a maximum value at transi-    modulated signal
including a component corre- tion time [err] to a minimum just prior to
transition time   35  sponding to the first Information signal, and [err].
CHARACTERIZED BY: Sampling detector 410 receivestheoutputoftime
means (410, 405, 425, 430, 440) for de- varying filter 405 and Is operative
to sample the each  tecting the levels of the demodulated signal be- data
signal therefrom at time determined by data       tween the transitions of
the first information sig- clock 430 and timing control 425. Waveform 515
of  40  nal, FIG. 5 illustrates the pulses from data clock 430 and
and wherein the detecting means (410, waveform 520 illustrates the sampling
pulses from      405,425, 430,440) includes: 



timing control 425. These sampling pulses are set to         means
(430,425,440,405) for limiting the occur when the bandwidth of time varying
filter 405    demodulated signal to a first bandwidth at the is narrow so
that the effect of interference compo-  45  transition instants of the
first information signal nents and noise is minimized. In FIG. 5, the
sampling  and to a second narrower bandwidth between the pulses in waveform
520 occur just prior to the transi-  transitions of the first information
signal, and tion times defined by the data clock pulses of wave-
means (410) for sampling the demodulat- form 515. Waveform 525 Illustrates
theoutputofsam-     ed signal from the bandwidth limiting means dur- pling
detector 410. The data detector output signal in  50  ing the second
narrower bandwidth of the de- waveform 525 between times [err] and [err]
corresponds to    modulated signal. the positive polarity of the level of
the data signal of waveform 501 in the interval between times [err] and
[err]  2. A communication receiver according to claim 1 sampled just prior
to time t2. The sample detector out-  wherein the demodulated signal
limiting means puts for the data signal periods of waveform 501 be-  55
are FURTHER CHARACTERIZED BY: tween times [err] and [err] and times[err]
and [err] correspond         filter means (405) having a controllable to
the positive levels of the data signals in those In-  variable bandwidth,
and tervals while the sample detector outputs in wave-           means
(440) for adjusting the bandwidth of 5    7                   EP 0 435 455
B1                8 As is well known in the art, switched capacitor607 and
form 525 for the data signal periods of waveform 501 transmission gates
605, 610 and 615 form a resistive  between times [err] and [err] and times
[err] and to correspond charging source for Integrator capacitor 625. This
re-  to the negative levels of the data signals of waveform sistive
charging source Is varied by changing the fre-  501 In those intervals.
Waveform 525 is therefore de- quency of the clock outputs of voltage
controlled os-   5   layed one data signal period from waveform 501.
cillator 630. As a result, the pass band of the filter Is  Synchronization
of the data receiver to the re- a function of the clock frequency.
ceived data signal may be performed using one of the Voltage controlled
oscillator 630 provides the  methods well known in the art. In the data
receiver of clock signal CL1 for transmission gates 605 and 610  FIG. 4,
local oscillator is initially set to the received and the clock signal CL2
for transmission gate 615.  10  carrier signal, e.g.,[err] and data clock
430 Is initiallyset Clocks CL1 and CL2 are non-overlapping square      to
the prescribed data signal interval. The data signal waves occurring at the
frequency determined by vol-  sequence in the received signal includes a
prescribed tage controlled oscillator 630. When clock CL1 turns  preamble
pattern. The outputs of sampling detector transmission gates 605 and 610
on, switched capac-  410 are compared with the expected output for the itor
607 Is charged to the voltage from the bias source  15  prescribed preamble
pattern In automatic frequency including resistors 635 and 640 and
capacitor 645.  control 420 and data clock 430 In a manner well When clock
CL2 turns on the signal RBS Is transfer-  known in the art. Differences
from the comparisons red through capacitor 607 and transmission gate 615
are then used to generate a carrier correction signal to the input of
integrating operational amplifier 620.  in automatic frequency control 430
and a data clock The minimum clock frequency is selected to be much   20
correction signal in data clock 430. higher than the frequency components
of the desired baseband input to the filter. As is well known in the art,
the frequency of os-  Claims cillator 630 Is determined by the control
voltage signal FBC applied to its input. Signal FBC Is shown in wa-  25  1.
A communication receiver (400) comprising: veform 507 of FIG. 5. During
each data signal period,       means (401) for receiving a modulated RF
e.g., between times [err] and [err], the control voltage de-  signal
Including at least one carrier signal modu- creases from a high value to a
low value and the clock  lated by a first Information signal, the first
infor- signal frequency in FIG. 6 decreases from a high val-  mation signal
having a plurality of levels and tran- ue to a low value. At time [err],
the resistance exhibited   30  sitions between the levels occurring at
predeter- by switched capacitor 607 is relatively small and in-  mined
intervals,. creases to a maximum just prior to time t2. Conse-
means (403, 415) responsive to the re- quently, the bandwidth oftheswitched
capacitorfilter  ceived modulated RF signal for forming a de- of FIG. 6
decreases from a maximum value at transi-   modulated signal including a
component corre- tion time [err] to a minimum just prior to transition time
35  sponding to the first information signal, and [err].
CHARACTERIZED BY: Sampling detector 410 receives the output of time
means (410, 405, 425, 430, 440) for de- 



varying filter 405 and is operative to sample the each  tecting the levels
of the demodulated signal be- data signal therefrom at time determined by
data      tween the transitions of the first information sig- clock 430 and
timing control 425. Waveform 515 of  40   nal. FIG. 5 Illustrates the
pulses from data clock 430 and        and wherein the detecting means (410,
waveform 520 illustrates the sampling pulses from     405, 425, 430, 440)
includes: timing control 425. These sampling pulses are set to        means
(430,425,440,405) for limiting the occur when the bandwidth of time varying
filter 405   demodulated signal to a first bandwidth at the is narrow so
that the effect of interference compo-  45  transition instants of the
first information signal nents and noise is minimized. In FIG. 5, the
sampling  and to a second narrower bandwidth between the pulses In waveform
520 occur just prior to the transi-  transitions of the first information
signal, and tion times defined by the data clock pulses of wave-
means (410) for sampling the demodulat- form 515. Waveform 525 illustrates
the output of sam-  ed signal from the bandwidth limiting means dur- pling
detector 410. The data detector output signal in  50  ing the second
narrower bandwidth of the de- waveform 525 between times [err] and[err]
corresponds to   modulated signal. the positive polarity of the level of
the data signal of waveform 501 in the interval between times[err] and
[err]  2. A communication receiver according to claim 1 sampled just
priorto time t2. The sample detector out-  wherein the demodulated signal
limiting means puts for the data signal periods of waveform 501 be-  55
are FURTHER CHARACTERIZED BY: tween times [err] and [err] and times [err]
and [err] correspond       filter means (405) having a controllable to the
positive levels of the data signals in those In-  variable bandwidth, and
tervals while the sample detector outputs in wave-          means (440) for
adjusting the bandwidth of 5    9                   EP 0 435 455 B1
10 the filter means to the first bandwidth at transi-  formationssignal
esine Vielzahl von Pegeln und tions of the first information signal and to
the sec-  Obergingen zwischen den Pegoln aufweist, die ond narrower
bandwidth between the transitions    in vorbestimmten Intervailen
auftreten, of the first information signal.                   elner
Einrichtung (403, 415), die unter Anspre- 6      chen auf das emplfangene,
modulierte Hochfre- 3. A communication receiver according to claim 2
quenzsignal ein demodullertos Signal erzeugt, FURTHER CHARACTERIZED BY:
das sine Komponente entsprechend dem ersten the filter means (405) having a
controlla-   Informationssignal enthalt, ble variable bandwidth comprises a
filter includ-  gekennzelchnot durch Ing at least one resistive charging
source (607,  10  eine Einrichtung (410, 405, 425, 430, 440) zur 605, 610,
615) for determining the bandpass of     Detektlerung der Pegel des
demodullerten Si- the filter, and                                    gnals
zwischen den Obergangen des ersten In- the filter bandwidth adjusting means
(440)   formatlonssignals, comprising means (630) for adjusting the resis-
wobel die Detektoreinrichtung (410, 405, 425, tive charging source to a
first value at the transi-  *5  430,440) enthailt tions of the first
information signal and to a sec-  elne Elnrichtung (430,425,440,405) zur
Begren- ond value between transition of the first informa-  zung des
demodullerten Signals auf esine orate tion signal.
Bandbreite wahrend der Obergangszeltpunkts des ersten Informationssignais
und auf sine 4. A communication receiver according to claim 3   20  zwelte,
Ideinere Bandbreite zwischen den Ober- FURTHER CHARACTERIZED IN THAT;
gangen des ersten Informationssignals, und the resistive charging source
(607, 605,      ine Einrichtung (410) zurAbtastung des von der 610, 615)
comprises a switched capacitor ele-      bandbreiten Begrenzungseinrichtung
geliefer- ment (607) and means (830) for clocking the       ten,
demodullerten Signals wahrend der zweiten, switched capacitor element, and
25      klelneren Bandbreite des demodulierten Signals. the means for
adjusting the resistive charging source comprises means (FBC) for      2.
Nachrichtenempfinger nach Anspruch 1, bel varying the frequency of the
switched capacitor    dem die Begrenzungseinrichtung fOr das demo- element
clocking means to adjust the resistive      dulierte Signal gekennziechnet
lst durch: charging source.                           30      eine
Filtereinrichtung (405) mit elner steuerba- ren, variablen Bandbreite und
5. A communication receiver according to claim 4      etner Einrichtung
(440) zur Einstellung der Band- 



FURTHER CHARACTERIZED BY.                          breite der
FiItereinrchtung auf die erste Band- means (425) responsive to each
transition    breite bel ObergAngen des ersten Informationsal- of the first
Information signal for producing a fre-  ws  gnals und auf die zwelte,
Idelnere Bandbrette zwt- quency control signal (507) having an initial
value  schen den Obergiqngen des ersten Informatbons- at each transition
and decreasing to a second val-  signals. ue just prior to the next
transition of the first in- formation signal, and
3. Nachrichtenempfinger nach Anspruch 2, that the means (630) for clocking
the   40   dadurch gekennzelchnet, dal switched capacitor element comprises
a voltage     die Filtereinrichtung (405) mit steuerbarer, va- controlled
oscillator (630) responsive to the fre-  riabler Bandbrette ein Filter
umfalt, das wentg- quency control signal (507) for varying the fre-   stens
eine Widerstands-Ladequelle (607, 605, quency of the voltage controlled
oscillator.       610, 615) zur Bestimmung der Bandbreite des 45
Filters und 6. A communication receiver according to claims 1,    dal die
Einstelleinrichtung (440) far die Filter- 2, 3, 4 or 5 FURTHER
CHARACTERIZED IN              bandbreite elne Einrichtung (630) zur
Einstellung THAT the demodulated signal is a baseband sig-     der
Widerstands-Ladequelle auf elnen ersten nal.
Wert bel den Obergingen des ersten Informati- 50      onssignals und auf
elnen zwelten Wert zwischen ObergAngen des ersten Informationssignals ent-
Patentansprfche                                       hilt. 1.
Nachrichtenempffanger (400) mit:                4. Nachrichtenempfinger
nach Anspruch 3, elner Einrichtung (401) zum Empfang sines mo-  55  dadurch
gakennzsichnet, daM dulierten Hochfrequenzsignals, das wenigstens      die
Widerstands-Ladequelle (607,605, 610, 615) ein mit elnem ersten
Informationssignal modu-      sin geschaltetes Kondensatorelement (607) und
liertes Tragersignal enthilt, wobsi das erste In-  sine Einrichtung (630)
zurTaktsteuerung des ge- 6 *     C    L   M   S    *    11
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urnfal~t, und      bande plus 6trolte du signal d6modui6. daS die
Einrichtung zur Elnstellung der Wider- >     stands-Ladequelle sine
Einrichtung (FBC) zur   2. R6oepteur de communications solon la revendi-
Anderung der Frequenz der Takteinrichtung fOr     cation 1, dans loquel les
moyens do limitation du das geschaltet Kondensatorelement enthalt, urn   s
signal demodule sont EN OUTRE CARACTERI- die Widerstands-Ladequello
elnzustellen.          SES PAR. un moyen de flltre (405) A largeur de ban-
5. Nachrichtenempflnger nach Anspruch 4,             de variable
contrOlable, et dadurch gekennzeichnet daB                             un
moyen (440) pour regler la largeur de eine Elnrchtung (425) vorgesehen let,
die unter  10  bande du moyen deflitre Ala premlbre largeurde Ansprechen
aufJeden Obergang des ersten Infor-    bande aux transitions du premier
signal d'lnfor- matlonssignals eln Frequenzsteuersignal (807)     mation et
a la seconde largeur de bando plus erzeugt, des einen Anfangswert be! jedem
Ober-    6troite entre les transitions du premiersignal dOn- gang aufwebst
und auf einen zweiten Wert kurz     formation. vor dem nachaten Obergang
des ersten Informa-  1C tionssignals abffillt, und                     3.
R6oepteur de communications solon la revendi- das die Elnrkchtung (630) zur
Taktsteuerung des   cation 2, EN OUTRE CARACTERISE PAR. goschalteten
Kondensatorelements eonen span-           le moyen de fiitre (405) A
largeur de bande nungsgesteuerten Oszillator (630) enthalt der     variable
contrOlabl compronant un filtre compor- unter Ansprechen auf das
Frequenzsteuersignal  20  tant au molns une source de charge r6sistive
(507) die Frequenz des spannungsgesteuerten       (607,605,610,615) pour
determiner la bands pas- Oszilators verindert.
sante du filtre, et le moyen de reglage de largeur de bands 6.
Nachrichtenempfanger nach elnem der AnsprO-       du filtre (440)
comprenant un moyen (630) pour che 1-5, dadurch gekennzeichnot, daB das de-
25  reglerla source do charge r6elstive A une premlb- modullerte Signal ein
Grundbandsignal Ist.        re valour aux transitlonsdu premiersignal
d'lnfor- mation et a une secondo valeur entre les transi- 



tions du premier signal dinformation. Revendications 3o  4. R6cepteur de
communications solon la revendi- 1. R6cepteur de communications (400)
compre-         cation 3, EN OUTRE CARACTERISE EN CE nant:
QUE: un moyen (401) pour recevoir un signal ra-        la source de charge
r6slstive (607,605, dioleictrique modul6 comportant au mods un si-
610861 5) comprond un 6i16rent de condensateur gnal de portouse modulb par
un premier signal  35  commut6 (607) St un moyen (630) pour synchro-
d'infornation, le premier signal dinformation     niser l'i6ment do
condensateur commute, et ayant une pluralit6 de niveaux et des transitions
le moyen de rbgtage de la source de char- entre les niveaux se produisant a
des Intervalles  ge resistive comprend un moyen (FBC) pour va-
pr6d6termins,                                     rierla frequence du moyen
de synchronisation de un moyen (403,415) sensible au signal ra-  40
I'e6lment de condensateur commute pour regler dio6lectrlque module recu
pour former un signal   la source de charge r~sistive. demodule comportant
une composante corres- pondant au premier signal d'information, et    5.
R6ceptour de communications selon la revendi- CARACTERISE PAR
cation 4, EN OUTRE CARACTERISE: un moyen (410,405,425,430,440) pour db-  45
par un moyen (425) sensible A chaque tecter les niveaux du signal demodulb
entre les  transition du premier signal d'lnformation pour transitions du
premier signal d'information,      produire un signal de commands de
fr6quence et dans lequel le moyen de detection         (507) ayant une
valeurlnitiale A chaque transition (410,405,425,430,440) comporte:
et diminuant A une seconds valeur juste avant Ia des moyens
(430,425,440,405) pour limi-  50  prochalne transition du premier signal
d'informa- ter le signal d6modul6 A une premiere largeur de  tion, et bands
aux instants de transition du premier si-        en ce quo lo moyen (630)
de synchronisa- gnal d'information et A une seconds largeur de    tion de
l'6l6ment de condensateur commutb bands plus btrolte entre les transitions
du pre-  comprend un oscillateur commande en tension mier signal
d'information. et             s5      (630) sensible au signal de commands
de frA- un moyen (410) pour 6chantillonner le si-    quence (507) pour
varier la frequence de l'oscil- gnal d6modul6 provenant du moyen de
limitation   lateur commandb en tension. de largeur de bando durant la
seconds largeur de 7 *   C   L  M   S   *    13                  EP 0 435
455 B1                  14 6. R6cepteur de communications solon les
revendi- cations 1, 2,3,4 ou 5, EN OUTRE GARACTERI- SE EN CE QUE la signal
d~modul6 est un signal en bands de base. 5 10 15 20 25 30 35 40 45 50 55 8


