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In an article by Leonard Schuchman entitled "Dither Signals and Their
Effect on Quantization Background of the Invention
Noise" published in the IEEE Transactions on This invention relates
generally to communica-     Communication  Technology December 1964, tions
receivers having analog to digital (A/D)    5    pages 162-165, the
mathematical relationship conversion by an A/D converter of analog signals
between a dither signal and quantization noise is having a magnitude less
than the threshold sensi-    addressed. tivity of the A/D converter.
Threshold sensitivity     Arthur Stephenson's article "Digitizing Multiple
refers to the lowest magnitude analog signal         RF Signals Requires an
Optimum Sampling Rate" which will cause the A/D converter to change the
to   published in Electronics, March 27, 1972 pages digital state of its
output. This invention is speci-  106-110, discloses a concept for
utilizing an A/D fically, but not exclusively, adapted to convert low
converter, digital filter and digital demodulator level radio frequency
(RF) analog signals received   for receiving and processing RF signals. The
by a communications receiver into digital signals    disclosed concept
envisioned utilizing an auto- wherein such digital signals are processed
using    15   matic gain controlled amplifier to amplify the low digital
rather than conventional analog tech-        level filtered RF signal
priorto the A/D conversion. niques.
In U.S. Patent No. 3,816,831 to Leonard Mollod, In a conventional wireless
receiver, the low       the disclosed invention relates to the processing
level received signal is processed with analog       of Loran signals using
hard-limiting techniques. circuits including conversion to an intermediate
20   RF noise is added to the input signal to maintain a frequency,
amplification, filtering, and  then        desired signal to noise ratio.
The combined signal demodulated to extract the information carried by  and
noise is amplified by a hard-limiting amplifier the signal. With the
advancements in digital         prior to the information decoding.
technology, especially in digital filters and in       A  digital
integrating  and  auto-correlator digital signal processors, many, if not
all of the    25   apparatus is disclosed  in U.S. Patent No. functions of
a receiver can be implemented digi-     4,288,857 to Jack Wilterding and
John Cozzens tally. However, before any digital processing can    and is
directed generally to signal-to-noise ratio occur, the normally low  level
analog signal         enhancement. A signal containing noise and a
presented to the receiver must be converted into     separate reference
noise signal are alternately digital form.
30   coupled through an analog switch, a low pass The initial A/D
conversion of the received signal  filter, and a sample and hold circuit to
an AID presents several problems. In a land mobile          converter.
system the magnitude of a received signal may be       It is known from
U.S. 3,877,022 to enhance the as low as 0.5 microvolts (uV). This signal
level is  resolution in analog to digital conversion by significantly lower
than the threshold sensitivity   35   adding statistically controlled noise
to the analog available in a conventional A/D converter; for       input
signal. However this-reference requires example, a commercially available 1
volt 14 bit A/   oversampling of the input signal which can be D converter
has a threshold wherein the least       difficult or impossible at radio
frequencies. significant bit (LSB) in its output corresponds to an analog
input voltage of 61 uV. A substantial   40   Summary of the invention range
(0.5uV-60uV) of input signal levels which       It is therefore an object
of this invention to is useful in conventional analog receivers, would
minimize the above mentioned problems relating not be detected by such an
A/D converter and         to the conversion of low level RF signals into
could not be processed by digital signal pro-        digital form in a
communication receiver. cessing.                                       45
According to the present invention, there is Of course, an amplifier could
be utilized to       provided a communications receiver having a amplify
low level received signals prior to the A/D  band pass filter with a
bandwidth which permits conversion.
the passage of an analog radio frequency (RF) However, such an amplifier
would likely give       input signal having a frequency within a predeter-
rise to severe intermodulation distortion in a land    50   mined range of
frequencies and an analog to mobile receiver and would itself provide an
inter-   digital (A/D) converter having a digital data out- modulation
limit. If a stronger signal is present    put, comprising: concurrently
with a low level desired signal, the      means for generating a noise
signal which does AID quantizing noise will have a narrow fre-         not
have any substantial energy within said range quency spectrum and can
result in severe inter-   55   of frequencies; modulation distortion. By
converting a received        means for summing said filtered analog RF RF
analog signal into digital form, the A/D con-     input signal and said
noise signal to produce a verter functions as a quantizer, that is, it
functions  resultant signal that is coupled to an input of the to subdivide
the analog signal into small but       A/D converter; measurable
increments.                          60     clock means for generating
periodic pulses at a The mathematical relationship between distor-
first frequency coupled to the A/D converter caus- tion and quantization
step size is addressed in an   ing the latter to make A/D  conversions in
article by W. R. Bennett entitled "Spectra of Quan-  response thereto, said
first frequency being less tized Signals" published in the Bell System
Tech-    than the lowest frequency of said RF input signal nical Journal,
July 1948, pages 446-472.        65   within said range; 2   



3              EP 0179 056 B1                     4 said summing means
producing a resultant         by the binary state of digital outputs 26.
The signal containing a signal component corre-       output from clock 18
is received at input 28 of sponding to said analog RF input signal which is
converter 24 which utilizes the clock pulses for converted by the A/D
converter into a digital data  gating purposes to control the time when
analog representation.                              5    to digital
conversions are to occur. Accordingly, the present invention, as defined,
The amplitude of the noise signal supplied by provides for a communications
receiver utilizing  noise source 22 should be less than the peak to digital
processing, in which a low level received  peak voltage range of the A/D
converter 24, i.e. RF signal is filtered by means of a band pass filter
the noise signal should not cause the A/D con- or preselector and received
by a sample and hold   10   verter to clip. For example, a noise signal
approxi- circuit. The output of the sample and hold circuit  mately 15
decibels (dB) below the maximum peak is summed with a noise source and
received by     to peak voltage range of the A/D converter is an A/D
converter which provides a digital output   suitable. to a digital signal
processor for digital filtering  Summing a noise signal having a predeter-
and demodulation. A clock is utilized to drive the   15   mined bandwidth
and magnitude level selected sample and hold circuit, A/D converter, and
digital  relative to the range of the A/D converter permits signal
processor. The noise source is bandwidth    analog input signals having a
magnitude less restricted so that the noise energy does not      than
threshold sensitivity of the A/D converter to occupy the same frequency
range as the incom-      be detected by the converter. The noise signal ing
desired signals.                         20   also has an additional
benefit of "whiting" the spectrum of the A/D converter's quantizing noise;
Brief Description of the Drawings                 that is, the quantizing
noise at the output of the A/ Figure 1 is a block diagram illustrating an
D converter will have an essentially uniform embodiment of the present
invention.               power spectral density. The sampling or clock
Figure 2 is a schematic diagram illustrating a   25   rate should be high
enough so that the spectral sample and hold circuit suitable for use in the
power of the quantizing noise in the received embodiment shown in figure 1.
analog input signal bandwidth is low; that is, the Figure 3 is a block
diagram of an embodiment    ratio of the sample rate to the bandwidth of
the of the present invention in a communications       desired signal
should be large, preferably 10 or receiver.
30   greater. The improvement in threshold sensitivity achieved by this
invention increases as this ratio Detailed Description
increases. In the embodiment of this invention shown in      Although noise
source 22 is shown being sum- figure 1, a sample and hold circuit 10
includes an  med with the output of sample and hold circuit 10 input port
12 for accepting an analog input signal,  35   by means of summation
circuit 20, a noise source an output 14, and a gating control input 16. The
could be combined with the desired analog input purpose of sample and hold
circuit 10 is to        signal preceding the sample and hold circuit 10 as
monitor the varying  instantaneous voltage         opposed to after it.
That is, the analog input signal presented by the analog alternating
current (AC)   could be summed with a noise source and the input signal and
store an instantaneous voltage   40   resulting summed signal applied to a
sample and level of the analog input signal. Output pulses of  hold circuit
having its output coupled directly to clock 18 are received by input 16 and
determine    the A/D converter. the instants in time when the analog input
signal   The use of a sample and hold circuit 10 pre- waveform is sampled.
The sample and hold cir-      sumes that the rate of change or frequency of
the cuit 10 stores the magnitude of the sampled   45   analog input signal
is too great or high for the A/D signal until the next sample interval. The
output  converter 24 to process. If the rate of change or 14 of circuit 10
may consist of the stored voltage  frequency of the analog input signal is
within the level or a signal proportional to the sampled      capability of
the A/D converter, then a sample and voltage level.
hold circuit need not be used. In such an applica- A summation circuit 20
sums the signal from    50   tion, the analog input signal would be applied
output 14 of the sample and hold circuit 10        directly to the
summation circuit 20 in the place of together with the output from a noise
source 22.  the output 14 of the sample and hold circuit as The output of
noise source 22 preferably consists  shown in figure 1. of a moderately
wide band noise signal such as a     In an exemplary embodiment of the
present bandwidth of 50 KHz or greater. The bandwidth of   55   invention
according to figure 1, a commercially the noise signal should be selected
so that it does  available 1 volt ( 0.5 volt) 8 bit A/D converter not
overlap or occupy part of the range of fre-    having 256 steps was
utilized. An applied analog quencies in which desired analog input signals
RF input signal at 900.455 Megahertz (MHz) occur. For example, low pass or
bandpass filtered  having a 10 Kilohertz (KHz) bandwidth was Gaussian noise
can be used.                  60   sampled at a clock rate of 20 MHz. A low
pass An analog to digital converter 24 receives the   filtered Gaussian
noise source having a band- resulting composite signal, which contains a
width of 0-50 KHz generated a noise signal with signal component
corresponding to the analog       a total power 9dB below the root mean
square input signal, from summation circuit 20 and con-   (rms) value of
the peak to peak voltage range of verts it into a digital output signal
(data) defined    65  the A/D converter. This converter has a threshold 3  



5               EP 0179 056 B1                      6 sensitivity or step
size of 3.9 millivolts (mV).    figure 3 is the same as previously
explained with Without utilizing the present invention, the A/D    respect
to figure 1 and therefore is not repeated. converter would be unable to
recognize the pre-       The digital outputs 26 of A/D converter 24 can
sence of an analog signal which did not exceed      be coupled to a digital
signal processor 44 for 3.9 mV. However, utilizing this invention, an    5
filtering and digital information recovery. Various analog input signal
having a magnitude of only      types of digital filtering and digital
signal pro- 0.2 mV was detected and converted into a digital    cessing are
well known in the art and various output signal by the A/D converter. Thus,
from      digital signal processors are commercially avail- this particular
example of the present invention, it  able. The output of clock 18 may also
provide a will be apparent that analog input signals having    10   clock
reference to an input 46 of the digital signal an  amplitude  significantly
lower than  the       processor. The output 48 of the processor may
threshold sensitivity of the A/D converter can be   comprise the desired
information carried by the achieved.
received signal. For example, the desired infor- With respect to the low
pass filtered Gaussian     mation may consist of voice communication noise
referenced in the above example, its band-   15   (speech) or data. width
should be increased as the sampling rate        The particular
implementation of a digital increases and could be decreased if an A/D
signal processor 44 or other alternative pro- converter having a greater
number of bits was       cessing techniques do not comprise part of the
utilized. Other types of noise sources which meet   present invention and
hence will not be described the following criteria can also be used: 1) no
20   in detail. substantial energy at the frequency of the desired    The
elements in figure 3 which are common to signal; 2) causes the quantization
noise at the     figure 1 provide the same advantage in a receiver, output
of the A/D converter to have an essentially  that is, the magnitude of the
analog received uniform power spectral density; 3) magnitude of     signal
which can be detected and converted into the noise signal does not cause
the A/D converter   25   digital form by A/D converter 24 is substantially
to clip. For example, a plurality of sine waves or a  lower than the
threshold sensitivity of the AID numerically (computer) generated noise
signal       converter itself. Thus, the present invention pro- could be
employed.                                  vides an improved sensitivity
for the receiver. To In figure 2, a particular sample and hold circuit
meet a given receiver sensitivity, the present 10 is illustrated. The
analog input signal is   30   invention allows a receiver to utilize no
amplifica- coupled at input 12 to a diode sampling bridge 30.  tion (or
less amplification depending upon the The clock signal from clock 18 is
coupled at input   particular specification) of a received signal prior 16
to a pulse generator 31 having its output pulse  to the A/D conversion.
Even if an amplifier is coupled by means of transformer 32 to sampling
required, the gain of the amplifier for the same bridge 30 as shown. The
width (time duration) of   35   receiver sensitivity level can be
considerably less the output pulse from the pulse generator should     by
the use of the present invention. Minimizing be less than one-half of the
reciprocal of the      the gain required for such an amplifier or frequency
of the analog input signal. Operating      eliminating the need for the
amplifier will bias for bridge 30 is supplied by a conventional     improve
the intermodulation distortion charac- bias circuit 34.
40   teristic of the receiver. Also the injection of a The clock signals as
coupled to bridge 30 cause   limited bandwidth noise signal from noise
source the bridge to alternately be conductive and non-     22 tends to
broaden the spectral content of the conductive. Thus, bridge 30 acts as a
gate which     quantizing noise of the A/D converter itself and alternately
couples and inhibits the coupling of    thus improves the intermodulation
chracteristic the analog input signal to the input of a dual gate   45   of
the A/D converter. MOS hold integrated circuit 36. When the bridge is
conducting, the analog input signal will be       Claims coupled to hold IC
36; when the bridge is not conducting, analog input signal will be blocked
1. A communications receiver having a band and not coupled to hold IC 36.
The output of the    50   pass filter (42) with a bandwidth which permits -
hold IC 36 is coupled to a buffer 38 which has an   the passage of an
analog radio frequency (RF) output 14.
input signal having a frequency within a predeter- Figure 3 illustrates
another embodiment of the     mined range of frequencies and an analog to
present invention utilized in a "front end" of a     digital (A/D)
converter (24) having a digital data communications receiver. The front end
refers to   55   output (26), characterized by: the initial signal
processing section in a receiver.   means (221 for generating a noise
signal which A received RF signal is sensed by antenna 40         does not
have any substantial energy within said which couples it to a preselector
42 which prefer-   range of frequencies; ably consists of a band pass
filter designed to        means (20) for summing said filtered analog RF
pass the range of frequencies in which desired    60   input signal and
said noise signal to produce a received signals may occur. The filtered
signal is   resultant signal that is coupled to an input of the coupled
from preselector 42 to the input 12 of       A/D converter (24); sample and
hold circuit 10. The operation of           clock means (18) for generating
periodic pulses sample and hold circuit 10, clock 18, noise source   at a
first frequency coupled to the A/D converter 22, summation ciruit 20, and
A/D converter 24 in   65   causing the latter to make A/D conversions in  



5               EP 0 179 056 B1                      6 sensitivity or step
size of 3.9 millivolts (mV).    figure 3 is the same as previously
explained with Without utilizing the present invention, the A/D     respect
to figure 1 and therefore is not repeated. converter would be unable to
recognize the pre-        The digital outputs 26 of A/D converter 24 can
sence of an analog signal which did not exceed       be coupled to a
digital signal processor 44 for 3.9 mV. However, utilizing this invention,
an    5    filtering and digital information recovery. Various analog input
signal having a magnitude of only      types of digital filtering and
digital signal pro- 0.2 mV was detected and converted into a digital
cessing are well known in the art and various output signal by the A/D
converter. Thus, from       digital signal processors are commercially
avail- this particular example of the present invention, it  able. The
output of clock 18 may also provide a will be apparent that analog input
signals having    10   clock reference to an input 46 of the digital signal
an  amplitude  significantly  lower than  the        processor. The output
48 of the processor may threshold sensitivity of the A/D converter can be
comprise the desired information carried by the achieved.
received signal. For example, the desired infor- With respect to the low
pass filtered Gaussian     mation may consist of voice communication noise
referenced in the above example, its band-    15   (speech) or data. width
should be increased as the sampling rate         The particular
implementation of a digital increases and could be decreased if an A/D
signal processor 44 or other alternative pro- converter having a greater
number of bits was        cessing techniques do not comprise part of the
utilized. Other types of noise sources which meet    present invention and
hence will not be described the following criteria can also be used: 1) no
20   in detail. substantial energy at the frequency of the desired     The
elements in figure 3 which are common to signal; 2) causes the quantization
noise at the      figure 1 provide the same advantage in a receiver, output
of the A/D converter to have an essentially   that is, the magnitude of the
analog received uniform power spectral density; 3) magnitude of      signal
which can be detected and converted into the noise signal does not cause
the A/D converter   25   digital form by A/D converter 24 is substantially
to clip. For example, a plurality of sine waves or a  lower than the
threshold sensitivity of the A/D numerically (computer) generated noise
signal        converter itself. Thus, the present invention pro- could be
employed.                                   vides an improved sensitivity
for the receiver. To In figure 2, a particular sample and hold circuit
meet a given receiver sensitivity, the present 10 is illustrated. The
analog input signal is   30   invention allows a receiver to utilize no
amplifica- coupled at input 12 to a diode sampling bridge 30.   tion (or
less amplification depending upon the The clock signal from clock 18 is
coupled at input   particular specification) of a received signal prior 16
to a pulse generator 31 having its output pulse  to the A/D conversion.
Even if an amplifier is coupled by means of transformer 32 to sampling
required, the gain of the amplifier for the same bridge 30 as shown. The
width (time duration) of   35   receiver sensitivity level can be
considerably less the output pulse from the pulse generator should     by
the use of the present invention. Minimizing be less than one-half of the
reciprocal of the       the gain required for such an amplifier or
frequency of the analog input signal. Operating      eliminating the need
for the amplifier will bias for bridge 30 is supplied by a conventional
improve the intermodulation distortion charac- biascircuit 34.
40   teristic of the receiver. Also the injection of a The clock signals as
coupled to bridge 30 cause    limited bandwidth noise signal from noise
source the bridge to alternately be conductive and non-     22 tends to
broaden the spectral content of the conductive. Thus, bridge 30 acts as a
gate which     quantizing noise of the A/D converter itself and alternately
couples and inhibits the coupling of     thus improves the intermodulation
chracteristic the analog input signal to the input of a dual gate   45   of
the AID converter. MOS hold integrated circuit 36. When the bridge is
conducting, the analog input signal will be       Claims coupled to hold IC
36; when the bridge is not conducting, analog input signal will be blocked
1. A communications receiver having a band and not coupled to hold IC 36.
The output of the    50   pass filter (42) with a bandwidth which permits
hold IC 36 is coupled to a buffer 38 which has an    the passage of an
analog radio frequency (RF) output 14.
input signal having a frequency within a predeter- Figure 3 illustrates
another embodiment of the     mined range of frequencies and an analog to
present invention utilized in a "front end" of a     digital (A/D)
converter (24) having a digital data communications receiver. The front end
refers to    55   output (26), characterized by: the initial signal
processing section in a receiver.   means (22) for generating a noise
signal which A received RF signal is sensed by antenna 40         does not
have any substantial energy within said which couples it to a preselector
42 which prefer-   range of frequencies; ably consists of a band pass
filter designed to        means (20) for summing said filtered analog RF
pass the range of frequencies in which desired    60   input signal and
said noise signal to produce a received signals may occur. The filtered
signal is   resultant signal that is coupled to an input of the coupled
from preselector 42 to the input 12 of       AID converter (24); sample and
hold circuit 10. The operation of           clock means (18) for generating
periodic pulses sample and hold circuit 10, clock 18, noise source   at a
first frequency coupled to the A/D converter 22, summation ciruit 20, and
A/D converter 24 in   65   causing the latter to make AID conversions in  



7               EP 0179056 B1                       8 response thereto,
said first frequency being less     summing said first signal and said
noise signal than the lowest frequency of said RF input signal   to produce
a resultant signal; within said range;
coupling said resultant signal to an analog to said summing means producing
a resultant          digital (A/D) converter (24); and signal containing a
signal component corre-    5      generating periodic clock pulses at a
first fre- sponding to said analog RF input signal which is    quency which
are coupled to said A/D converter converted by the A/D converter (24) into
a digital  and cause A/D conversions to be made in data representation
(26).                           response to said pulses, said first
frequency being 2. The communications receiver according to       less than
the lowest frequency of said RF signal claim 1 wherein said generating
means (22) gen-   10   within said range. erates a noise signal that
produces quantization      11. The method according to claim 10 further
noise at the digital data output from the A/D       comprising the step of
periodically sampling the converter (24) having an essentially uniform
instantaneous magnitude of said analog RF signal power spectral density.
and storing a first signal corresponding to said 3. The communications
receiver according to   15   sampled magnitude. claim 1 wherein said
generating means (22) gen-       12. The method according to claim 10
wherein erates a Gaussian noise signal.                     the ratio of
the rate of the clock pulses to the 4. The communications receiver
according to        bandwidth of the analog RF signal is greater than claim
1 wherein said generating means (22) gen-      10. erates a noise signal
having an amplitude less   20   13. The method according to claim 11
wherein than the maximum voltage range of the A/D            said sampling
step includes the step of generat- converter.
ing sampling pulses that determine the duration 5. The communications
receiver according to         of the sampling pulses, the sampling pulses
being claim 4 wherein the amplitude of the noise signal    less than 0.5
times the reciprocal of the frequency is approximately 15 decibels less
than the maxi-   25   of said analog RF signal. mum voltage range of the
A/D converter.               14. The method according to claim 10 wherein
6. The communications receiver according to       said A/D converter has a
given threshold sensi- o                  claim  1 wherein the ratio of the
rate of said      tivity and the magnitude of said RF signal is less
periodic pulses to the bandwidth of said analog     than said threshold
sensitivity, wherein the con- AC input signal is greater than 10.
30   verting by the A/D converter of the signal com- 7. The communications
receiver apparatus           ponent into digital data effectively extends
the according to claim 1 further comprising means        threshold
sensitivity of the A/D converter. is                (10) for periodically
sampling the amplitude of the filtered analog RF input signal and storing
the      Patentansprfiche sampled  amplitude, said  stored  amplitude    35
coupled to said summing means and summed               1.
Nachrichten-Empfinger mit einem BandpaB- with said noise signal to produce
said resultant     filter (42), dessen Bandbreite fOr ein analoges signal.
Funkfrequenz-Eingangssignal (RF) durchlissig ist, 8. The communications
receiver according to        dessen Frequenz innerhalb eines vorgegebenen a
claim  7 wherein said sampling means (10)   40   Frequenzbereiches liegt,
und mit einem Analog/ ce                includes means for generating
sampling pulses         Digitalwandler (24), der digitale Daten (26) aus-
he                 which determine the duration of the sampling
gibt, gekennzeichnet pulses, the time duration of the sampling pulses
durch ein Hilfsmittel (22) zur Erzeugung eines tic                being
less than 0.5 times the reciprocal of the      St6rsignals, das innerhalb
des Frequenzbereiches frequency of said analog RF input signal.      45
keine wesentliche Energie aufweist, 9. The communications receiver
according to          durch ein Hilfsmittel (20) zum Aufsummieren claim 1
wherein said A/D converter (24) has a        des gefilterten analogen
Funkfrequenz-Eingangs- given threshold sensitivity and the magnitude of
signals und des St6rsignals, so dal ein Ergebnis- said AC input signal is
less than said threshold     signal entsteht, das an einen Eingang des
Analog/ its                sensitivity, said signal component corresponding
50   Digitalwandlers (24) angelegt wird, und RF)                to the AC
input signal being converted by the A/D      durch einen Taktgeber (18) zur
Erzeugung into digital data, whereby AC input signals having   periodischer
pulse bei einer ersten Frequenz, die to                a magnitude less
than said given threshold sensi-    an den Analog/Digitalwandler angelegt
werden, ata                tivity of the AID converter can be converted
into    wodurch der letztere in Abhingigkeit von den digital data thereby
extending the threshold   55   Pulsen zu Analog/Digitalwandlungen veranlalt
sensitivity of the A/D converter.                    wird, wobei die erste
Frequenz geringer als die 10. A method for converting an analog radio
niedrigste Frequenz des Funkfrequenz-Eingangs- frequency (RF) signal having
a given frequency       signals innerhalb des Bereiches ist, und wobei RF
I      into digital data, comprising the steps of:           das
aufsummierende Hilfsmittel ein Ergebnissi- band pass filtering said analog
RF signal;   60   gnal hervorbringt, das eine Signalkomponente the
storing a first signal corresponding to an instan-   enthflt, die dem
analogen Funkfrequenz-Ein- taneous magnitude of said filtered analog RF
gangssignal entspricht, das von dem  Analog/ signal;
Digitalwandler (24) in eine digitale Datenwieder- generating a noise signal
which does not have       gabe (26) gewandelt wird. s in                any
substantial energy at said given frequency;  65    2. Nachrichten-Empfinger
gemAB Anspruch 1, 5 



9              EP 0179 056 B1                     10 bei dem  das
erzeugende Hilfsmittel (22) ein       gegebenen Frequenz keine wesentliche
Energie Storsignal erzeugt, das unter den digitalen        besitzt,
Datenausgangssignalen   des  Analog/Digital-        dal3 zur Erzeugung
eines Ergebnissignals das wandlers (24) ein quantisiertes Rauschen her-
erste Signal und das Storsignal aufsummiert vorbringt, das eine im
wesentlichen gleichfor-    5    werden, mige spektrale Leistungsdichte
besitzt.              daB das Ergebnissignal an einen Analog/ 3.
Nachrichten-Empfanger gemnA  Anspruch         Digitalwandler (24) angelegt
wird, und 1, bei dem das erzeugende Hilfsmittel (22) ein      daB bei einer
ersten Frequenz periodische Gaulsches St6rsignal hervorbringt.
Taktpulse erzeugt und  dem  Analog/Digital- 4. Nachrichten-Empfanger gemal3
Anspruch   10   wandler zugefuhrt werden, um die Analog/Digi- 1, bei dem
das erzeugende Hilfsmittel (22) ein    talumwandlungen in Abhangigkeit von
den St6rsignal mit einer Amplitude hervorbringt,       Pulsen zu bewirken,
wobei die erste Frequenz die geringer als der maximale Spannungsbe-
niedriger als die niedrigste Frequenz des Funk- reich des
Analog/Digitalwandlers ist.             frequenzsignals innerhalb des
Bereiches ist. 5. Nachrichten-Empfinger gemal3 Anspruch   15      11.
Verfahren gemal3 Anspruch 10, bei dem 4, bei dem  die Amplitude des
Storsignals         ferner die Augenblicksgrolae des analogen annahernd 15
db geringer als der maximale          Funkfrequenzsignals periodisch
abgegriffen und Spannungsbereich des Analog/Digitalwandlers        gepruft
und entsprechend der abgegriffenen ist.
und gepruften Grole ein erstes Signal gespei- 6. Nachrichten-Empfanger
gemaB Anspruch   20   chert wird. 1, bei dem das Verh3ltnis der Folge
periodi-        12. Verfahren gemalB Anspruch 10, bei dem y./  scher Pulse
zu der Bandbreite des analogen           das Verhaltnis der Folge der
Taktpulse zu der Wechselstrom-Eingangssignals groBer als 10
Bandbreite des analogen Funkfrequenzsignals ist.
gr6Ber als 10 ist. 7. Nachrichten-Empfinger gemal Anspruch   25       13.
Verfahren gemiB Anspruch 11, bei dem 1, bei dem  ein Hilfsmittel (10) zum
periodi-     zum Abgreifen und prufen eine Erzeugung von schen Abgreifen
und Prufen der Amplitude des       Prlfpulsen geh6rt, durch die ihre Dauer
mit gefilterten, analogen Eingangssignals und zum      weniger als dem 0,5
fachen der reziproken Fre- Speichern der abgegriffenen Amplitude vorge-
quenz des analogen Funkfrequenzsignals fest- sehen ist und die gespeicherte
Amplitude, an   30   gelegt wird. das aufsummierende Hilfsmittel angelegt,
mit         14. Verfahren gemaB Anspruch 10, bei dem dem Storsignal zur
Erzeugung des Ergebnissi-       der  Analog/Digitalwandler  eine  gegebene
gnals summiert wird.
Schwellenwert-Empfindlichkeit aufweist und die 8 Nachrichten-Empfanger
gemAS Anspruch           Grole des Funkfrequenzsignals geringer als 7, bei
dem das Hilfsmittel (10) zum Abgreifen   35   die
Schwellenwert-Empfindlichkeit ist, und bei und Prufen einen Erzeuger von
PrOfimpulsen         dem durch die Umwandlung der Signalkompo- enthalt, das
die Dauer der Prufimpulse derart      nente  im  Analog/Digitalwandler in
digitale festlegt, daB sie geringer als das 0,5 fache der   Daten effektiv
die Schwellenwert-Empfindlich- reziproken  Frequenz des analogen  Funkfre-
keit des Analog/Digitalwandlers ausgedehnt quenz-Eingangssignals ist.
40   wird. 9. Nachrichten-Empfanger gemar   Anspruch.. 1, bei dem der
Analog/Digitalwandler (24) eine     Revendications gegebene
Schwellenwert-Empfindlichkeit besitzt und die GroBe des
Wechselstrom-Eingangssi-           1. Recepteur de communication comportant
gnals niedriger als die Schwellenwert-Empfind-   45   un filtre passe-bande
(42) avec une bande pas- lichkeit ist, wobei die Signalkomponente, die
sante qui permet le passage d'un signal analo- dem
Wechselstrom-Eingangssignal entspricht,       gique en radiofr6quence (RF)
d'entree ayant durch die Analog/Digitalwandlung umgewan-          une
frequence comprise dans une gamme de delt wird und die
Wechselstrom-Eingangssi-         frequences pred6terminee et un
convertisseur gnale von geringerer Grble als die gegebene    60
analogiquenumerique (A/N) (24) comportant Schwellenwert-Empfindlichkeit des
Analog/Digi-     une  sortie  de  donnees  numeriques  (26), talwandlers in
digitale Daten  umgewandelt         caract6rise par: werden konnen, wodurch
die Schwellenwert-            un moyen (22) pour engendrer un signal de
Empfindlichkeit  des  Analog/Digitalwandlers       bruit qui n'a pas
d'6nergie substantielle dans ausgedehnt wird.
56   la gamme de frequences; 10. Verfahren zur Umwandlung eines analo-
un moyen (20) pour faire la somme du gen Funkfrequenzsignals von gegebener
Fre-         signal analogique RF filtr6 d'entr6e et du quenz in digitale
Daten mit den Arbeitsschrit-     signal de bruit afin de produire un signal
ten:                                               r6sultant qui est envoye
A une entr6e du dag ein BandpaB das analoge Funkfrequenz-   60
convertisseur AMN (24); signal filtert,
un moyen a horloge (18) pour engendrer daB  entsprechend  einer
AugenblicksgroBe        des impulsions periodiques a une premiere des
gefilterten, analogen Funkfrequenzsignals      frequence envoyees au
convertisseur AMN fai- ein erstes Signal gespeichert wird.
sant en sorte que ce dernier execute des daB ein Storsignal erzeugt wird,
das bei der   65   conversions A/N en r6ponse a celles-ci, Ia pre- 
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etant inferieure a la frequence la  natif etant convertie par le
convertisseur AMN en plus basse du signal RF d'entree dans ladite
donnees numeriques, les signaux en courant gamme;
alternatif d'entr6e ayant de la sorte une amplitude le moyen sommateur
produisant un signal         inf6rieure au seuil de sensibilite donn6 du
conver- r6sultant qui contient une composante de signal    5    tisseur A/N
qui peut etre convertie en donnees correspondant au signal analogique RF
d'entree     numeriques, ce qui etend le seuil de sensibilite du convertie
par le convertisseur AMN (24) en une    convertisseur AIN. representation
de donn6es numeriques (26).          10. Procede pour convertirun signal
analogique 2. Recepteur de communication selon la reven-    en
radiofrequence (RF) ayant une frequence don- dication 1, dans lequel le
moyen g6n6rateur (22)   70   nee en donn6es numeriques, comprenant les
engendre un signal de bruit qui produit un bruit   operations consistant a:
de quantification 3 la sortie de donn6es num6ri-    filtrer le signal
analogique RF par filtre passe- ques du convertisseur A/N (24) ayant une
densite  bas; spectrale de puissance essentiellement uniforme.    memoriser
un premier signal correspondant a 3. Recepteur de communication selon la
reven-   15   une amplitude instantanee du signal analogique dication 1,
dans lequel le moyen g6nerateur (22)  RF filtre; engendre un signal de
bruit gaussien.               engendrer un signal de bruit qui n'a pas une
4. R6cepteur de communication selon la reven-    energie substantielle a la
fr6quence donnee; dication 1, dans lequel le moyen g6n6rateur (22)
sommer le premier signal et le signal de bruit engendre un signal de bruit
ayant une amplitude   20   pour produire un signal resultant; inferieure a
la marge maximale de tension du        envoyer le signal resultant A un
convertisseur convertisseur A/N.
analogique-num6rique (A/N) (24); et A 5. R6cepteur de communisation selon
la reven-     engendrer des impulsions d'horloge periodi- dication 4, dans
lequel l'amplitude du signal de  ques A une premibre frequence qui sont
envoyees bruit est approximativement inf6rieurede 15 deci-  25   au
convertisseur A/N et font en sorte que les bels A la marge maximale de
tension du conver-    conversions A/N sont executees en reponse A ces
tisseur A/N.                                       impulsions, la premiere
frequence etant infe- 6. Recepteur de communication selon la reven-
rieure A la plus basse fr6quence du signal RF dans dication 1, dans lequel
le rapport de la frequence  la gamme. des impulsions p6riodiques a la
largeur de bande   30  11. Proc6de selon la revendication 10, compre- du
signal analogique en courant alternatif d'en-  nant en outre l'operation
consistant A echantillon- tree est superieur a 10.
ner p6riodiquement l'amplitude instantanee du 7. Appareil recepteur de
communication selon     signal analogique RF et A memoriser un premier la
revendication 1, comprenant en outre un        signal correspondant A
l'amplitude 6chantillon- moyen (10) pour echantillonner p6riodiquement   35
nee. I'amplitude du signal analogique RF filtr6 d'entree  12. Proc6de selon
la revendication 10, dans et pour m6moriser l'amplitude 6chantillonn6e,
lequel le rapport de la frequence des impulsions I'amplitude m6moris6e
6tant envoy6e au moyen      d'horloge a la largeur de bande du signal
analogi- sommateur et sommee avec le signal de bruit       que RF est
superieur A 10. pour produire le signal r6sultant.           40     13.
Proced6 selon la revendication 11, dans 8. Recepteur de communication selon
la reven-   lequel l'op6ration d'echantillonnage comprend dication 7, dans
lequel le moyen d'6chantillon-   I'op6ration consistant A engendrer des
impul- _<    nage (10) comprend un moyen pour engendrer         sions
d'echantillonnage qui determinent la dur~e des impulsions d'echantillonnage
qui d6termi-     des impulsions d'echantillonnage, les impulsions nent la
duree des impulsions d'6chantillonnage,   45   d'6chantillonnage 6tant
inf6rieures a 0,5 fois l'in- la duree des impulsions d'echantillonnage
6tant   verse de la frequence du signal analogique RF. inferieure a 0,5
fois l'inverse de la fr6quence du  14. Proced6 selon la revendication 10,
dans signal analogique RF d'entr6e.                    lequel le
convertisseur A/N a un seuil .de sensibi- 9. R6cepteur de communication
selon la reven-   lite donn6 et l'amplitude du signal RF est infe- dication
1, dans lequel le convertisseur A/N (24) a    50   rieure au seuil de
sensibilite, dans lequel la un seuil de sensibilite donn6 et I'amplitude du
conversion executee par le convertisseur A/N de signal en courant
alternatif d'entree est inf6rieure  la composante de signal en donnees
numeriques au seuil de sensibilite, la composante de signal  6tend
effectivement le seuil de sensibilite du correspondant au signal d'entr6e
en courant alter-  convertisseur AIN. 55 60 65 7    


