
EP 0 220 946 B1 Description This Invention relates to a digital threshold
detection circuit having a hysteresis feature. In the field of television,
considerable efforts have been directed toward developing a digital
television 5   receiver wherein the signals are processed by digital
circuitry. A motivation for these efforts comes from the fact that the
digital television can offer a number of novel features - such as still
picture display, multpicture display, direct hookup to a satellite dish
amplifier, etc. There is a continuing desire In the television industry to
improve the signal-to-noise ratio (S/N ratio) of the video signals. There
are techniques for improving the S/N ratio which take advantage of the fact
thatvideo sig- 10  nals are periodic, whereas the noise is aperiodic.
Successive addition or signal averaging of the video signals tends to
reinforce the periodic signal components, but it tends to cancel out the
aperiodic noise components, whereby the S/N ratio is improved. The signal
averaging techniques perform well when the television picture is
relativelystationary. However, when significant motion is present in the
scene, signal averaging causes deg- radation of the reproduced image -
e.g., comet tails. 15      U. S. patent application, Serial No. 702,612,
filed 19 February 1985 (Fling) corresponding to US-A- 4 639 784, published
on 27.01.1987, and entitled "VIDEO SIGNAL RECURSIVE FILTER ADAPTIVELY
CONTROL- LED RESPONSIVETO THE HISTORY OF IMAGE MOTION", discloses one
technique fordealing with the prob- lem of image motion. The Fling
apparatus includes a recursive filter wherein current and stored video
signals (which are delayed by one frame period) are proportioned and summed
as a function of interimage motion to 20  generate noise reduced video
signals. The recursive filter includes a motion detector and an auxiliary
frame memory for storing the motion signal at the output of the motion
detector. A logic device, responsive to the cur- rent and stored motion
signal, selects predetermined scale factors (e.g., 1, 112 and 118) for
proportioning the current and delayed video signals. Typically, the motion
detectorincludes a subtracterforsubtracting the stored video signal from
the incoming 25  video signal to generate a difference signal The
difference signal, which represents frame-to-frame image motion, is applied
to a threshold detector for developing a 1-bit motion signal. The motion
signal is a logical zero and a logical one depending upon whether or not
the difference signal is less than a threshold level. As previously
indicated, the motion signal determines the scale factors used for
proportioning the current and delayed video signals In noise reduction
systems. 30      A problem with a motion detector without hysteresis is
that when the average difference signal is at or near the threshold level,
unwanted signal excursions -such as those produced by noise-cause the
detector to switch between the output states, thereby resulting in a
spurious motion signal. US-A- 4 090 221 discloses a motion detector
comprising a threshold apparatus with hysteresis. This threshold apparatus
Is based on a plurality of threshold circuits and associated digital
circuitry. 35          In accordance with the present invention, a novel
digital threshold detector is provided with a hysteresis feature, whereby a
definite switching point Is achieved without sacrificing noise immunity.
The subject digital threshold detector includes a combining means and a
threshold device. When an n-bit digital Input signal (e g., 8-bit
difference signal) reaches a first threshold value, a 1-bit output signal
(e.g., 1-bit motion signal) from the threshold device goes from a logical
zero to a logical one. The 1-bit output signal is combined with the n-bit
4o  Input signal, and the combined input signal is applied to the
threshold. device to produce a positive hysteresis effect on the output
signal. The combination of the output signal with the input signal serves
to define a lower, second threshold value when the output signal is a
logical one. Thus, once the input signal reaches the first threshold value
and triggers a logical one output signal, the input signal has to drop
below the lower, second threshold value before the output signal is allowed
to go back to a logical zero. Noise not large enough to drive 45  the input
signal from near the first threshold value to the lower, second threshold
value is prevented from toggl- ing the threshold detector back and forth,
thereby achieving noise immunity. Pursuant to an Illustrative embodiment of
thepresent Invention, the 1-bit output signal is merged with the n-bit
Input signal to generate a combined input signal in which the most
significant bit (MSB) represents the 1-bit output signal, and the remaining
bits represent the n-bit input signal. 50      According to an alternative
embodiment of the present invention, the 1-bit output signal is
algebraically added to the n-bit input signal to generate the aforesaid
combined input signal. Illustratively, the threshold device is a
read-only-memory (ROM) responsive to the combined input signal, and
programmed to define the first and second threshold values respectively.
Pursuant to an altervative implementation, the threshold device comprises a
subtracter for subtracting a 55 reference value from the combined input
signal to generate a difference signal, In which the sign bit (or the MSB)
defines the 1-bit output signal. 



IN THE DRAWINGS: 2    EP 0 220 940 B1 FIGURE 1 illustrates a schematic
block diagram of a threshold detector having a hysteresis feature In
accordance with the present invention; FIGURES 2-5 show alternative
embodiments of the FIGURE 1 threshold detector; and FIGURE 6 is a graphical
representation of the illustrative threshold levels employed in the FIGURE
2 embo- 5      diment. In the exemplary embodiments of the subject
invention described hereinbelow, It is assumed that the Input signal to be
threshold tested Is a sequence of 8-bit binary samples of parallel bits
occurring synchronously with and at the same rate as a main dock signal.
The output signal is a sequence of 1-bit binary samples occurring
synchronously with and at the same rate as the 8-bit Input signal. 10
Unless otherwise indicated, it is assumed that the 8-bit Input signal
samples are in two's complement binary number system. In the two's
complement binary number system, the MSB defines the sign of the numbers.
When the MSB Is a logical zero, the binary number Is positive ; when the
MSB Is a logical one the binary number is negative. In the drawings, the
interconnections between the various blocks are parallel multiwire
connections with 15  the number of conductors being Indicated by a numeral
next to the slash mark. FIGURE 1 is a block diagram of a digital threshold
detector 20 with a hysteresis feature pursuant to this invention. The
threshold detector 20 receives the 8-bit Input signal on an Input terminal
22 and develops the 1-bit output signal on an output terminal 24. The
threshold detector 20 consists of a combining means 40 and a threshold
device 50. The 1-bit output signal from the threshold device 50 Is delayed
by one clock cycle and 20  fed back as one of the two inputs to the
combining means 40 to provide a hysteresiseffecton the output signal. The
combining means 40 combines the 8-bit Input signal with the delayed, 1-bit
output signal to generate a 9-bit combined input signal. The 9-bit combined
input signal is fed to the threshold device 50. In order to synchronize the
two Inputs to the combining means 40, a pair of latches 30 and 60 are
provided. The latches 30 and 60 simultaneously apply the respective samples
of the 8-bit Input signal and the delayed, 25  1-bit output signal to
terminals 32 and,62 In response tothe clock signal (CS). The source of the
clock signal CS is Indicated by a numeral 34. The latch.60 additionally
serves to delay the 1-bit output signal by one clock cycle before it is
applied to the tenninal 62. When the value of the 8-bit input signal
Increases to a first threshold level, the 1-bit output signal of the
threshold device 50 changes from alogical zero to a logical one. The
logical one output signal from the threshold 30  device 50 Is delayed by
one clock cycle, and combined (e.g., merged or added) with the 8-bit Input
signal. The combination of the 8-bit input signal with the delayed, 1-bit
output signal serves to define a lower, second threshold level in the
manner explained In conjunction with FIGURES 2-5. Thus, once the delayed
1-bit output signal from the threshold device 50 becomes a logical one, the
8-bit input signal must drop below the lower, second threshold level before
the output signal of the threshold device can revert back to a logical
zero. Noise 35  amplitudes less than the difference between the first
threshold level and the second, lower threshold leve Will not affect the
output of the threshold device 50, thereby providing a margin of noise
immunity. FIGURES 2-5 illustrate various alternative implementations of the
threshold detector 20. As previously Indi- cated, the 8-bit Input signal is
assumed to be in two's complement binary number system. In the FIGURE .2
embodiment, the delayed, 1-bit output signal and the .8-bit input signal
are concatenated to from a 9-bit com- 4o  bined Input signal in which the
MSB and the 8 LSB's respectively represent the output signal and input
signal. The 9-bit combined input signal defines a 9-bit address codeword
and is applied to the address Input port read only ramdom access memory
(ROM) 52. having 512 (or 29) memory locations for storing the respective
1-bit output signal values. The ROM 52 Is programmed to provide a zero
output value for all of the 8 LSB address codewords (i.e., 45  the input
signal values) occurring between [err] the first threshold level and to
provide a one output value for all other 8 LSB address codewords, when the
9th MSB (i.e., the delayed 1-bit output signal) is a logical zero. The ROM
52 is further programmed to provide a zero output value for all of the 8
LSB address codewords defining values between [err] the second threshold
level and to provide a one output value for all other 8 LSB address
codewords, when the 9th MSB is a logical one. This program, In part, is
Illustrated in TABLE 1. All of the 8 LSB 50  address codewords which
produce zero output states for this example are illustrated in the table. 



This table is developed assuming that both the positive and negative 2's
complement input signal values will be applied to the ROM 52. If, however,
only the magnitudes of the Input signal will be included In the Input
address codewords, the ROM 52 can be halved, and all of the values (memory
locations and address values) corresponding to the negative address
codewords may be eliminated. 55 3    EP 0 220 946 B1 TA B L E 1 9-BIT
ADDRESS            8-BIT      9th MSB=0  9th MSB=1 9th  8 LSB ADDRESS
DECIMAL   ROM                            RON 5 MSB    CODEWORDS
EQUIVALENT OUTPUT   OUTPUT X       0111 1111             +127            1
1 x                                             1             1 10
X        0000 1010              +10            1             1 X
00001001                +9            1             1 X       .0000  000
+8            1*            1 X        0000 0111              +7
0             1 X       0000 0110               +6            0
1 X       0000  0101              + 5           0             l** X
0000 0100               +4            0             0 20           x
0000 0011              +3             0             0 X       0000 0010
+2            0             0 X        0000 0001              +1
0             0 25           X        0000 0000          0           0
0 x       1111 1111               1            0             0 X       1111
1110               -2            0             0 X       1111 1101
-3            0             0 30           X        1111 1100
-4             0             0 X       1111  1011              - 5
0             1** X       11111 010               - 6           0
1 35           X        1111 1001              - 7            0
1 X        1111  1000              - 8           l*            1 X
1111 0111               -9            1             1 X
...            1         1 X       1000  0000            -128            1
1 *first threshold value  (input signal = [err] 8) **second threshold value
(input signal = [err] 5) 45 From FIGURE 6 and TABLE 1, itcan  be seen that
the output signal remains a logical zero as long as the input signal is
less than the first, threshold level,0000 1000 (or 8). When the input
signal reaches the first threshold level, the output signal changes to a
logical one. 50      The logical one output signal Is delayed for one clock
cycle by the latch 60, and the delayed output signal is applied to the
combining means 42. The combining means 42 concatenates the delayed, 1-bit
output signal with the 8-bit input signal to generate the 9-bit combined
Input signal, in which the MSB Is the delayed, 1-bit outputsignal. Oncethe
MSB of the 9-bitcombined inputsignal goesto a logical one, itwill be
seenfrom FIGURE 6 and TABLE 1 that the input signal must drop below the
second threshold level 0000 0101 (or 5) before the 55 output signal can
revert back to a logical zero, thereby providing noise Immunity. Noise
Insufficient to drive the input signal below the second, lower threshold
level (i.e., 0000 0101 or 5) is not allowed to pass through once the
delayed output signal becomes a logical one. It will be seen that the
system response Is symmetrical about a zero Input value. 4  



EP 0220 946 B1               C   L  M   S* The actual values of the first
and second threshold levels are determined by considerations such as noise
immunity and input signal sensitivity. Basically, the higher the difference
between the two threshold levels, the greater the noise immunity and the
smaller the sensitivity of the threshold detector 20 to the changes in the
input signal. 5      FIGURE 3 illustrates another embodiment of the present
invention. In FIGURE 3, the 8-bit Input signal is applied to one input port
of an adder 43' and the delayed, 1-bit output signal Is coupled to the LSB
position of a second input port thereof. The adder 43' produces a 9-bit
output which is applied to the address port of a ROM 53. The 512 x 1-bit
ROM 53 is programmed to define a double threshold window which may
correspond to TABLE 1. The 1-bit output signal from the ROM 53 is delayed
by one clock cycle, and added to the 8-bit 10  Input signal to provide
hysteresis. Adding the delayed, 1-bit output signal to the least
significant bit position of the 8-bit Input signal raises the address
codeword by one unit Therefore the input signal must go through a
transition of at leasttwo units before the output can change states once it
has gone through the first threshold value. It will be recognized by those
skilled In the art that the 1-bit output signal may be added to a more
significant position of the 8-bit input signal 15  (e.g., 3rd LSB position)
to generate a larger difference (e.g., 4 levels) between the two threshold
levels. FIGURE 4 represents a still further embodiment of the present
invention. The 8-bit Input signal in two's complement binary number system
is applied to an absolute value determining means 28. The MSB orthe sign
bit of the absolute values at the output 28 of the absolute value
determining means 26, being redundant, Is ignored. The 7 LSB's of the
absolute values on the terminal 32' are merged with the delayed, 1 -bit
output signal 20  on the terminal 62', and the resulting 8-bit combined
input signal is applied to a ROM 54 with 256 (or 28) memory locations for
storing the respective 1-bit output signal values. The 256 x 1-bit ROM 54
In this arrangement Is programmed with a single threshold window
corresponding to TABLE 1, with the 9th MSB - 0. FIGURE 5 depicts still
another variation of the FIGURE 4 embodiment of the present invention. An
adder 45' adds the delayed, 1-bit output signal to the LSB position of the
7-bit input signal on the terminal 32' to gen- 25  erate an 8-bit combined
input signal in a manner similar to that shown in FIGURE 3. The output of
the adder 45' Is applied to the minuend terminal of a subtracter 55'. The
subtracter 55' subtracts an 8-bit reference or threshold value from the
8-bit combined input signal from the adder 45 to generate an 8-bit
difference signal. The MSB (or the sign bit) of the 8-bit difference signal
at the outputof the subtracter55' defines the 1-bitoutput signal. The 1-bit
output signal is delayed, and fed back to the adder 45' to provide
hysteresis. 30     It will be obvious to people skilled in the artthatmany
other embodiments of the invention can be conceived without departing from
the scope thereof. For example, the function of the threshold means can be
realized with the help of hardware (i.e., logic gates) instead of a ROM. In
addition, the 1-bit output signal may be con- catenated at other than the
MSB position of the combined input signal (e.g., at the LCB position
thereof) with appropriate programming of the ROM. Such alternative
arrangements are Intended to be covered by the appen- 35  ded claims.
Claims 40      1. A digital threshold detector with hysteresis
characterised by: a threshold means (50) for producing a 1-bit digital
output signal (24) having first and second logic states depending upon the
value of the digital input signal to said threshold means ; and combining
means (40) coupled to a source (22) of an n-bit digital inputsignal and to
said threshold means for combining said n-bit input signal with said 1-bit
output signal to generate a combined digital input signal for 45
application to said threshold means ; the combination of said n-bit
inputsignal with said 1-bit output signal effec- tively changing the
digital Input signal value at which said threshold detector changes output
states between a first threshold value and a second threshold value
depending upon whether said output signal is in said first or second logic
states respectively . 2. A digital threshold detector as defined In Claim 1
wherein said combining means (40) concatenates said 50  1-bit output signal
with said n-bit Input signal to generate an n+1 bit combined Input signal.
3. A digital threshold detector as defined in Claim 1 wherein said
threshold means (50) comprises a ROM (52) having an address Input port
coupled to said combining means (40) and programmed to output said first
state for said n-bit inputsignal having values being less than said
firstthreshold value and to output said second state for input values
greater than said first threshold value for said 1-bit signal exhibiting
said first state, and 55  further programmed to output said first state for
said n-bit input signal values being less than said second threshold value
and to output said second state for Input values greater than said second
threshold value for 



said 1-bit signal exhibiting said second state. 4. Adigital threshold
detectoras defined in Claim 1 further including a source (34) of a clock
signal occurring 5    EP 0 220 946 B1                      C synchronously
with and at the same rate as said digital input signal; said detector
additionally having a latch (60) coupled to the output of said threshold
means and clocked by said clock signal for supplying said 1-bit output
signal to said combining means (60). 5. A digital threshold detector as
defined in Claim 4 further including another latch (30) coupled between 5
said source (22) of said digital input signal and said combining means. 6.
A digital threshold detector as defined In Claim 1 wherein said combining
means (40) includes an adder (45') having a first input port coupled to
said input signal source and a second input port coupled to receive said
1-bitoutputsignal foradding said 1-bitoutputsignal to a predetermined
bitposition ofsaid n-bitinputsignal. 7. A digital threshold detector as
defined In Claim 6 wherein said 1-bit output signal is added to the LSB 10
position of said Input signal. 8. A digital threshold detector as defined
In Claim 7 wherein said threshold means comprises a read-on- ly-memory (53)
coupled to the output of said adder. 9. A digital threshold detector as
defined in Claim 1 wherein said digital input signal consists of a sequence
of either all positive or allnegative n-bit binary samples in two's
complement binary number system ; wherein 16  said combining means (42)
concatenates said 1-bit output signal with the n-1 LSB's of said input
signal to gen- erate an n-bitcombined input signal ; wherein said threshold
means comprises a read-only-mernory (ROM) (52) having [err] memory
locations addressed b said n-bit combined input signal ; wherein the first
[err] memory loca- tions define said first threshold value in response to
said output signal having sale first logic state ; wherein the remaining
[err] memory locations define said second threshold value In response to
said output signal having 20  said second logic state. 10. A digital
threshold detector as defined in Claim 1 wherein said digital input signal
consists of a sequence of either all positive or all negative n-bit binary
samples in two's complement binary number system ; wherein said combining
means (45) consists of an adder (45') having a first input port coupled to
the n-1 LSB's of said input signal and asecond input port coupled to
receive said 1-bitoutputsignal foradding said 1-bitoutputsignal 25 to a
predetermined bit position of said n-1 LSB's of said input signal ; wherein
said threshold means (55) com- prises a subtracter (55') and a reference
value generating means (55") ; wherein the minuend and subtrahend terminals
of said subtracter are respectively coupled to an output of said adder
(45') and to said reference value generating means to provide a difference
signal including a polarity representative signal defining said 1-bit
output signal. 30 Patentanspriche 1. Digitaler Schwellenwertdetektor mit
Hysterese, gekennzelchnet duch: as        sine Schwelienwerteinrichtung
(50) zum Erzeugen eines digitalen 1-Bit-Ausgangesignales (24) welches elnen
ersten oder zweiten logischen Zustand entsprechend dem Wert des digitalen
Elngangesignafes der Schwellenwertelnrichtung annimrnt; und sine
Kombiniereinrichtung (40), die mit elner Quelle (22)1 fr sin digitales
n-B1t-Eingangssignal und der Schwellenwertelnrichtung gekoppelt let, um das
n-Bit-Elngangssignal mk dam 1-Bit-Ausgangesignal unter 40  Erzeugung sines
kombinlerten digitalen Elngangssignales zur Zuffhrung zur
Schwellenwertainrichtung zu erzeugen, wobel die Kombination des
n-Bit-Eingangssignaies mit dem 1-Bit-Ausgangesignal effektiv den digi-
talen Eingangssignalwert Andert, bel dem der Schwellenwertdetektor senen
Ausgangazustand zwischen ei- nem esten Schwellenwert und elnem zwelten
Schwellenwert In Abhlngigkeit davon, ob des Ausgangesignal slch Im ersten
oder Im zweiten logiechen Zustand befindet, andert. 5       2.
DigitalerSchwelienwerldetektornachAnspruch 1, dadurch gekenzelchnet, dao
dlq Kombiniereinrich- lung (40) das 1-B1t-Ausgangesignal mit dem
n-Bit-Eingangseignal unter Erzeugung slnes kombinlerten (n+l)-
Bit-Eingangssignaies verkettet. 3. Dlgiteler Schwellenwertdetektor tach
Ansprgoh 1, dadurch gekennzeichnet, dag die Schweilenwert- snrichtung (50)
ein ROM (52) enthft, welches elfein mit der Kombiniereinrichtung (40)
gekoppelten Adresse- so neingangsanschluS hat und so programmlert ist, daS
es den ersten Zustand fMr des n-Bit-Eingangssignal mit Werten, die idelner
ais der erste Schwellenwert sind, und den zwelten Zustand for
Eingangswerte, die gr0ler 



ale der erste Schwellenwert lbt, Or das don ersten Zustand auftwebende
1-Bit-Signal abgibt, und das weiterhin so programmiert let, daf es den
ersten Zustand fOrWerte des n-Bit-Eingangssignals, di Weinerais derzwelte
Schweilenwert sind und don zwelten Zustand Mr Elngangswerte, die grOger ale
der zwei Schwellenwert let, us  abgibt, wenn das 1-Bit-Signal den zweiten
Zustand aurwelet 4. Digitaler Schwellenwertdeotktor nach Anspruch 1,
dadurch gekennzelchnet, dalg er au~erdem sine Quelle (34) ffr sin
Taktsignal aufweist, das synchron mit dem digitalen Elngangssignal und mit
der glelchen Rate wle dleses aufbritt dal, der Detektor augerdem olnen
Signalwertopeicher (80) hat, der mit dem Ausgang 6    EP  0 220 946 B1  C
L  M   S der Schwelenwertinrichtung gekoappelt und durch dse Taktsignal
gefaktet let, urn das I-Bit-Ausgangssignal an die Komnbiniereinrichtung
(60) zu Ilefern. 5. Dgitaler Schwellenwertdetektor nach Anspruch 4, dadurch
goekennzoichnet, del er elnen weiteren Signaiwertspelcher (30) enthait, 6er
zwischen die Quelle (22) des digitelen Elngangeslgnale und die Kombi- 6
nierelrnichtung gekoppeilt Ist. 6. DigitaierSchweflenwertdtektoirnach
Anspruch 1, dadurch gokennzelchnet, du die Kombinlereinrich- tung eonen
Addierer (45) enthait, der eoen mlt der Elngangsaignalquelle geooppelbtn
ersten Eingangsan- schlull und  enon fOr den Empfang des
1-Bit-Ausgangsagnales geschalbeten zwelten Elngangsanschlufl aufweist, urn
des 1-Bit-Auegangsslgnal zu einervorgegebonen Bitstelle des
n-BIt-Elngangsesignals zu addibren. 10      7.
DigitaierSchwellenwertdetektor nach Anspruch 6, dadurch gqkennzlchnet, dae
das 1-Bit-Ausgangs- signal zur niodrgeten Steile des Eingangesignals
addlert wird. 8. Digtaler Schwellenwertdetektor nach Anspruch 7, dadurch
gekennzeichent, dal die Schwellenwert- esirihtung oenen mit dam Ausgang des
Addlerers gekoppelton Loesespolcher (53) enthIlt. 9. Digltaler
Schwellenwertdetektor nach Anspruch 1, dadurch gekennzeichnet, dae das
digital Eln- 65 gangesignal aus elner Foigo von entweder nur positiven odor
nur negativen biniren n-Bit-Ablastwerten Im binA- ren
Zwelerkomplement-Zahlensystemr besteht; daB die Kombiniereinrchtung des
1-Bit-Ausgangesignal nRt den Bits der n-1 niedrIgsetn Stoilen des
Eingangesignaies verkettet, umr en kombinlertes n-BIt-Eingangssignal zu
erzeugen ; del die Schwelienwerteinrichtung einen Lesespeicher (ROM) (52)
mit 2n Spelcherpliatzen ent- hilt, dbe dutch das konmbinlerte
n-Bit-Eingangssignal addressiert werden, wobel die ersten 2a2
Spelcherplitze 20 den ersten Schwellenwert In Ansprache auf des den erston
logiechen Zustand aufwelsende Ausgangssignal definleren ; daB die
restiichen 2f2 Spelcherplifte den zweiten Schwellenwert in Anspraohe auf
des den zweiten logischen Zuetand aufwebsende Ausgangesignal definieren.
10. Dlgitaler Schwelienwertdetektor nach Anspruch I, dadurch
gekennzeichnet, del des digital. Emn- gangseignal aus elnerFoige von
entweder nur positiven oder entweder nurnegativen binfiren n-Bit-Abtastwer-
26  ten im biniren Zweierkomplement-Zahlensystem besteht; der die
Kombinierelnrichtung (45) aus einern Addierer (45') bestoht, die emnenwmt
den n-1 niedrigen Bite des Engensignalea gekppeltn ersbn Eh- gangeanschlulg
undoeinen flr elnen Empfang deq, I-Bit-Ausgangssignales geschaltoten
zweiten Eligangsan- schlu1l aufwelst, um das I-Bit-Ausgangesignal zu elner
vorgegebenen Bitstelie der n-1 niedrigeton Stoilen des Elngangslginaies zu
addleren: dag die Schweiienwertelnrichtung (45) elnon Subtrahierer (55')
und eine Refe- so  renzwerteeeugungseinrichtung (55") enthilt; daB der
Minuend- und derSubtrahend-AnschluB des Subtrahle- rer mit elnern Ausgang
des Addierers (45' bzw. der Referenzwerteozougungseoindchtung gekoppeit
sind, um em Differenzeignal alnechillelich elnes polarititsreprisentativen
Signales, wolches des 1-Bit-Ausgangssignal definiert, zu liefem. 36
Revendicatfons. 1. Un d~tecteur a seull numirique a hyst6r6sis, caract:ris6
par: un moyen A seull (50) pour produire un signal de sortie num6rique de I
bit (24) ayant des premier et 40  second 6tate logiques d~pendants de la
valeur du signal d'entr6e numnrique audit moyen A seui ; et un moyen de
combinaison (40) coupIl a une source (22) dun signal d'entr6e num6rique de
n bits et au moyen A soul pour combiner le signal d'entree de n bits au
signal de sortie de 1 bit pour produire un signal d'entree numdrique
combin6 pour application au moyen A seuil ; la combinalson du signal
d'entr6e de n bits au signal de sortie de I bit changeant effectivementla
valour du signal d'entr6e numnrique a bequelle le deteo- 46  tour a seull
change d'6tat'de sortie entre une promiere valour de 8sull et une seconde
valeur de soullsuivant que le signal de sortie set respectivement au
premier 6tat loglque ou au second 6tat loqique. 



2. Un detecteur A souli numnrique solon la revendication I ob le moyen de
combinaison prdcit6 (40) lie le signal de sortie de I bit precit6 au signal
dentr6e do .ibitS pour produire un signal d'entree combin6 de n + I bits.
_ co      3. Un d6tecteur A seull numrnique selon la-revendicatlon 1, ob le
moyen A soul (50) comprend une ROM (52) ayant une borne d'entrbe
d'adressesocoupile au moyen de combinaison precitb (40) et prograrnm6e pour
produire le premier btat pr6cit6 pour le signal d'entree de n bits ayant
des velours moindres quo la premibre valeurdesouil et pourproduire issecond
6tatpr6cdt6 pourdee valeurs dentroe sup6rieures A la premlirevalour de
soull pour le signal de I bit prsoentant ledit premier 6tat, et egaelment
prograrnmbe pour produire Is premier 66 6tat pour des valeurs du signal
d'entree de n bits inf6rieures A la seconds valour de seuil et pour
produire le second 6tat pour des vateurs d'entre sup6rieures Ale seconds
valeur de seull pour le signal de I bit presentant le second 6tat. 4. Un
dbtecteur A soul numnrique selon la revendication 1, comprenant de plus une
source (34) d'un signal 7    EP 0 220 946 B1*  C  L  M   S d'horioge so
produbsant de fagon synchrone avec et a la meme f1rquenoe quo le signal
d'snlroe num6rique; ledit detecteur ayant de pius un moyon de maintien (60)
coupli a la sortie du moyen de soull et synchronis6 par i signal d'horioge
pour appliquer le signal de sortie de I bit au moyen de combinalson preckit
(W). 5. Un detecteura soull numeriqueselonla revendication 4, compronant de
plus un autre moyen de maintlen 5   (30) coupi6 sntre la source prfcit6e
(22fdu signal dlentree nuiridque et l moyen de combinsison pricit6. 6. Un
d6tectour a seulR num6rique'solon la revendication 1, ob Is moyen de
combinabson pricit6 (40) comprend un additlonneur (45') ayant une premlebr
borne d'entr6e couplI6 A la source de signal d'entree pra- cit6e et une
seconds borns d'entr6e coupiee pour recevoir Is signal do sortie de I bit
precite pour addltionner le signal de sortie de I bit A une position de bit
prdd6titoinne du signal d'entreo de n bits pricit6. 10     7. Un d6tecteur
a souil numerique sdlon la revendication 6, ob le sgnal de sortie de 1 bit
precite set addi- ftonne a la position LSB du signal d'entree procite. 8.
Un d6ltcteur A seull numerique sdlon la revendlcation 7, ob le moyen A
seuil pr6cit6 comprend une m6moire morte (53) coupl6e a la sortie de
l'additionneur pricitb. 9. Un d6tctour A soull numerique selon la
rovendication 1,   le signal d'ontrie numerique precit6 consistb 16  en une
sequence d'echantillons binalres de n bits soit tous posit soit tous
nigatis damn le systemo de numi-, rotation binalre de compl6ment A doux; ob
le moyon de combinalson priciti (42) lie le signal de sortie de 1 bit
precite aux n-1 L8B du signal d'entroe pour produire un signal d'entree
oombin6 de n bits; ob le moyen A seull comprend une mrmoire morte (ROM)
(52) ayant 2a emplacements memoires adresses par le signal d'entrio combin6
de n bits ; ob les premiers 2W2 difinissent ia premlire velour de souli
pricitie on reponse 2 20  au signas de sortie ayant Is premier etat logique
prolte ; o0 les 2nQ emplacements m6molres restants definis- sent la seconde
valour de soull precitee en reponse au signal de sortie ayant 1s second
etat loglque prscite. 10. Un detecteur A seull numirique selon Is
revendication 1, ob 1s signal d'entrse num6rique pricit6 consists en une
siquenoe d'6ohantions binalres de n bits, soittous positis solttous
ngatifs, daon le systeme de numerotation binaire de compliment A deux ; ob
Is moyen de combinalson (45) precite consiste on un addi- 25  tionneur (45)
ayant une premiere bome d'ontrie couplie aux n-I LSBdusignal d'entre
priotti etune seconds bome d'entree couplIe pour recevoirle signal de
sortle'de I bit pr6cite pour additionner le signal de sortie de I bit A une
position do bit predetbrmineedes n-1 liB du slgnia-d'entrie; o0 Is moyen A
soull pricite (55) comprend un soustracteur (55') et un moyen do production
des vslours de rfference (55") ; ob los bornes dimi- nuende et diminutour
dudit soustractour sont coupi~es respectivement A une sortie de
l'additlonneur (45) et 30  audit moyen de production de velours de
rifirence pour produire un signal do diffirence comprenant un signal
reprisontafff de polarite difinissant le signal de sortie de I bit. 96 40
46 66 8    


