
1                  EP 0 199 540 B1                         2 Description
signal output terminal, the other input of the first of said succession of
"OR" gates is rendered signal The present invention relates generally to
digi-  responsive by the inclusion of means (independent signal processing
circuits, and particularly to a  of said delay means and said "AND" gate)
for novel signal stretcher for a digital control signal.  5   coupling the
output of the signal source thereto. A In certain systems employing digital
signal pro-  different mode of operation, however, is also fea- cessing
circuits, a need often arises for some form  sible, wherein the
minimum-duration criterion for of control system, subject to actuation in
an appro-  stretching also constitutes the criterion for informa- priate
period of real time as determined by a        tion passage to the control
signal output terminal. sensing circuit, which recognizes the existence of
a 10   Reference may be made to co-filed European Pat- condition requiring
control actuation via a monitor-  ent application EP-A-0199539
corresponding to the Ing of the digital signals being processed. Difficul-
US Patent US-A-4,634,984 of L.A. Harwood, et al., ties, associated, for
example, with the monitoring   entitled "Digital Signal Gate" for an
example of a functions, may, in some instances, suggest the      structure
operating in the latter mode. Where such wisdom of a widening of the
control actuation pa-  15   a mode of operation is intended, It is
desirable that riod relative to the width of the period of condition  the
other input of the first of the succession of recognition provided by the
sensing circuit, thus    "OR" gates is rendered non-responsive to the input
calling for some form of control signal stretching.  signals, as shown in
said copending Harwood, et The present invention is concerned with the
al. application. provision of a structure which may serve such. a   20  In
the sole figure of the accompanying drawing, digital control signal
stretching function, dependent,  a duration-sensitive stretcher for digital
control sig- however, upon  the  input signal meeting  a          nals,
pursuant to an embodiment of the present minimum-duration criterion for
predetermined input   invention, is schematically illustrated. signal
parameters.                                      In the system of. the
drawing, the output of a Pursuant to the principles of the present inven-
25  clocked control signal source 20 appears at termi- tion, a
duration-sensitive signal stretcher. com-   nal Cl as a one-bit stream of
control information, prises: delay means having, a plurality of succes-
exhibiting either a quiescent "O" level or an active sive signal takeoff
points; an "AND" gate having a     "1" level during each successive
clocking interval. plurality of inputs equal in number to said takeoff  The
signal at terminal CI is applied to the input of a points; a plurality of
signal paths, each linking a   30  series of five similar delay devices
(L-1,L-2,L-3,L- respectively different one of said takeoff points to a
4,L-5) connected in cascade. Illustratively, each of respectively different
one of said inputs; a plurality    these delay devices comprises a
data-type flip-flop of delay devices; and a succession of two-input
imparting a signal-delay ([err]) corresponding to a "OR" gates. In the
signal stretcher, the Input of the  period at the signal clocking frequency
([err]). delay means is coupled to a source of clocked   35      The
cascade connection of the delay devices control information signals
exhibiting one or the    (L-1,L-2 ... L-5) forms a delay means which
exhibits other of two alternative signal levels, and the     a delay of a
[err]amount between succeeding ones of amount of delay between successive
ones of said       a trio of signal takeoff points (located successively
takeoff points is the same. Each of said plurality of  at the respective
outputs of delay devices L-3,L-4 delay devices imparts the same
predetermined   40   and L-5).. An. "AND" gate 30 is provided with three
amount of delay. One input of each of said succes-   inputs, each linked by
a signal path to a respec- ssion of "OR" gates is rendered responsive to
the   tively different one of the aforementioned signal output of said
"AND" gate. The output of each of    takeoff points. said succession of
"OR" gates, with the exception        The output of "AND" gate 30 is
coupled to one of the last of said succession, is coupled via a   45  input
of each of a succession of nine two-input respective one of said plurality
of delay devices to  "OR" gates (0-1,0-2,0-3 ... 0-9). The output of the
the other input of the next succeeding one of said   last "OR" gate (0-9)
of the succession is coupled succession of "OR" gates, while the output of
the    to a control signal output terminal CO. The output last of said
succession of "OR" gates is coupled to  of each of the remainder of this
succession of a control signal output. The sum  of the delays   50 "OR"
gates is coupled to the other input of the imparted by said plurality  of
delay devices exceeds  next succeeding "OR" gate in the succession via a
the amount of delay between the first and last of    respectively different
one of a plurality of similar said successive signal takeoff points.
delay  devices  (D-1,D-2,D-3...D-8). Illustratively, Pursuant to an
illustrative embodiment of the     each of these delay devices also
comprises a data- present invention, wherein control signal informa-   55
type flip-flop imparting a signal delay ([err]) corre- tion, of
insufficient duration to meet a minimum-    sponding to a period at the
signal clocking fre- duration criterion for stretching, is nevertheless
per-  quency ([err]). mitted to pass (in unstretched form) to the control
The illustrated structure is completed by a sig- 2    
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providing a direct coupling of the signals  for the aforesaid clocking
interval and for eight at terminal Cl to the said other input of the first
(0-  successive clocking intervals subsequent thereto. 1) of said
succession of "OR" gates.                  Thus, an Input signal with a
control period duration It will be appreciated that, in the system of the
of three clocking intervals is converted to an output drawing, the
structure interposed between control   5   signal with a control period
duration of nine cloc- signal source terminal Cl and control signal output
king intervals. terminal CO  serves a duration-sensitive signal
Example 3: Terminal CI departs from a quies- stretching function,
subjecting control information   cent "0" level for five successive
clocking intervals; which satisfies a duration criterion to a stretching
i.e. the input signal duration exceeds the duration action, while passing
in unstretched form control   10  criterion (three successive clocking
intervals) re- information which fails to satisfy such a criterion. In
quired for stretching action to occur. In this in- the specific arrangement
shown, the duration cri-   stance, a "1" level simultaneously appears at
the terion is such as to require exhibition of a "1" level  control signal
output terminal CO and at the inputs at terminal Cl for at least three
successive clicking  of all eight of the delay devices D-1,D-2 ...D-8 in
intervals in order for output control period stretch-   15  three
successive clocking intervals. As in Example ing to occur.
2 above, a stretching of a duration of six clocking To aid in an
understanding of the operation of    intervals is a consequence, wherefore
an output the illustrated signal stretching structure, several  signal with
a control period duration of eleven cloc input signal examples will be
considered below.       king intervals is the result. Example 1: Terminal
Cl departs from a quies-   20    The duration-sensitive stretching
techniques of cent "O" level for only two successive clocking       the
present invention may, if desired, be associated intervals; i.e., the input
signal duration of two suc-  with a duration-sensitive signal gate, as
described cessive clocking intervals is below the duration      in the
aforementioned copending patent application criterion (three successive
clocking intervals) re-   of Harwood, et al. In the structure therein
disclosed, quired for stretching action to occur. The pair of   25  input
signals meeting the duration criterion appear successive "1" outputs of
source 20 are clocked       in stretched form at the control signal output
termi- along a first signal path comprising delay devices    nal; however,
input signals which fail to satisfy the D-1,D-2, etc. in cascade,
ultimately appearing at     duration criterion are blocked from passage to
the control signal output terminal CO as an output        control signal
outut terminal (rather than passed control pulse of an unstretched,
(two-clocking-inter-   30  thereto in unstretched form, as achieved in the
val) duration. Throughout the period of control in-   herein described
embodiment). formation passage to output terminal CO. "AND"           In
the invention embodiment illustrated herein, gate 30 remains inactive,
falling to output a "1"     testing of the input signal for the duration
criterion because of the lack of simultaneous appearances       is based on
the monitoring of immediatedly suc- of "1" levels at all three of its
inputs. While a "1"   35   cessive samples of the input signal (at the
"AND" level appears at one or two of the "AND" gate         gate inputs).
The aforementioned copending Har- inputs during certain clocking intervals,
as the sig-  wood, et al. patent application illustrates an alter- nals
from terminal Cl traverse a second signal path   native technique wherein
testing for the duration formed by devices L-1,L-2, etc.. in cascade, the
criterion is based on the monitoring of alternate insufficient duration
(two successive clocking inter-  40  samples of the input signal (via use
of delays of 2[err] vals) of the input signal elevation of terminal CI to a
between the successive signal takeoff points pro- "1" level assures that
"AND" gate 30 will not be    viding inputs for the "AND" gate). activated
to output a "1" level.                        It will be appreciated that
the number of signal Example 2: Terminal Cl departs from a quies-
takeoff points, and the delays therebetween, are cent "0" level for three
successive clocking inter-  45  selectable parameters for tailoring the
duration cri- vals, i.e., the input signal duration equals the dura-
terion to particular system requirements. It will also tion criterion
(three successive clocking intervals)  be recognized that the degree to
which the sum of required for stretching action to occur. In this in-  the
delays provided by delay devices D-1,D-2, etc. stance, as the signals from
terminal Cl traverse the  exceeds the delay between the first and the last
of aforementioned second signal path, a clocking in-   50  the
aforementioned signal takeoff points is a selec- terval is reached when all
three inputs of "AND"      table parameter determinative of the magnitude
of gate 30 are simultaneously elevated to a "1" level,   stretching action
to be attained. wherefore "AND" gate 30 outputs a "1". Because of this
"AND" gate activity during such a clocking    Claims interval, a "1" level
simultaneously appears at the   55 control signal output terminal CO and at
the inputs  1. A duration sensitive signal stretcher, for use of all eight
of the delay devices D-1 ,D-2 ... D-8.    with a clocked source (20) of
control informa- Accordingly, a "1" will be outputted at terminal CO
tion signals exhibiting one or the other of two 3    
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providing a direct coupling of the signals   for the aforesaid clocking
interval and for eight at terminal Cl to the said other input of the first
(0-  successive clocking intervals subsequent thereto. 1) of said
succession of "OR" gates.                  Thus, an input signal with a
control period duration It will be appreciated that, in the system of the
of three clocking intervals is converted to an output drawing, the
structure interposed between control   5   signal with a control period
duration of nine cloc- signal source terminal Cl and control signal output
king intervals. terminal CO  serves a duration-sensitive signal
Example 3: Terminal Cl departs from a quies- stretching function,
subjecting control information  cent "0" level for five successive clocking
intervals; which satisfies a duration criterion to a stretching  i.e. the
input signal duration exceeds the duration action, while passing in
unstretched form control   10  criterion (three successive clocking
intervals) re- information which fails to satisfy such a criterion. In
quired for stretching action to occur. In this in- the specific arrangement
shown, the duration cri-    stance, a "1" level simultaneously appears at
the terion is such as to require exhibition of a "1" level  control signal
output terminal CO and at the inputs at terminal Cl for at least three
successive clicking  of all eight of the delay devices D-1,D-2 ...D-8 in
intervals in order for output control period stretch-   is  three
successive clocking intervals. As in Example ing to occur.
2 above, a stretching of a duration of six clocking To aid in an
understanding of the operation of    intervals is a consequence, wherefore
an output the illustrated signal stretching structure, several  signal with
a control period duration of eleven cloc- input signal examples will be
considered below.       king intervals is the result. Example 1: Terminal
Cl departs from a quies-  20     The duration-sensitive stretching
techniques of cent "0" level for only two successive clocking      the
present invention may, if desired, be associated intervals; i.e., the input
signal duration of two suc-  with a duration-sensitive signal gate, as
described cessive clocking intervals is below the duration      in the
aforementioned copending patent application criterion (three successive
clocking intervals) re-  of Harwood, et al. In the structure therein
disclosed, quired for stretching action to occur. The pair of   25  input
signals meeting the duration criterion appear successive "1" outputs of
source 20 are. clocked      in stretched form at the control signal output
termi- along a first signal path comprising delay devices  nal; however,
input signals which fail to satisfy the D-1,D-2, etc. in cascade,
ultimately appearing at    duration criterion are blocked from passage to
the control signal output terminal CO as an output       control signal
outut terminal (rather than passed control pulse of an unstretched,
(two-clocking-inter-  30  thereto in unstretched form, as achieved in the
val) duration. Throughout the period of control in-   herein described
embodiment). formation passage to output terminal CO, "AND"            I
n the invention embodiment illustrated herein, gate 30 remains inactive,
falling to output a "1"    testing of the input signal for the duration
criterion because of the lack of simultaneous appearances      is based on
the monitoring of immediatedly suc- of "1" levels at all three of its
inputs. While a "1"   35   cessive samples of the input signal (at the
"AND" level appears at one or two of the "AND"gate          gate inputs).
The aforementioned copending Har- inputs during certain clocking intervals,
as the sig-  wood, et al. patent application illustrates an alter- nals
from terminal Cl traverse a second signal path   native technique. wherein
testing for the duration formed by devices L-1,L-2, etc.. in cascade, the
criterion is based on the monitoring of alternate insufficient duration
(two successive clocking inter-  40  samples of the input signal (via use
of delays of 2[err] vals) of the input signal elevation of terminal Cl to a
between the successive signal takeoff points pro- "1" level assures that
"AND" gate 30 will not be     viding inputs for the "AND" gate). activated
to output a "1" level.                         It will be appreciated that
the number of signal Example 2: Terminal Cl departs from a quies-
takeoff points,and the delays therebetween, are cent "0" level for three
successive clocking inter-  45  selectable parameters for tailoring the
duration cri- vals, i.e., the input signal duration equals the dura-
terion to particular system requirements. It will also tion criterion
(three successive clocking intervals)  be recognized that the degree to
which the sum of required for stretching action to occur.In this in-  the
delays provided by delay devices D-1,D-2, etc. stance, as the signals from
terminal Cl traverse the  exceeds the delay between the first and the last
of aforementioned second signal path, a clocking in-   50  the
aforementioned signal takeoff points is a selec- terval is reached when all
three inputs of "AND"      table parameter determinative of the magnitude
of gate 30 are simultaneously elevated to a "1 level,    stretching action
to be attained. wherefore. "AND" gate 30 outputs a "1". Because of this
"AND" gate activity during such a clocking    Claims interval, a "1" level
simultaneously appears at the   55 control signal output terminal CO and at
the inputs  1. A duration sensitive signal stretcher, for use of all eight
of the delay devices D-1,D-2...D-8.         with a clocked source (20) of
control informa- Accordingly, a "1" will be outputted at terminal CO
tion signals exhibiting one or the other of two *  C  L  M  S  *    
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signal levels characterized by:        from said source (20) to the first
of said plural- delay means (L-1 L-5) having a plurality of      ity of
successive signal takeoff points is de- successive signal takeoff points;
the amount of      layed relative to delivery of signals from said delay (
[err] ) between successive ones of said          source to said other input
of the first (0-1) of takeoff points being the same; the input (C1) of  5
said succession of two-input "OR" gates (0-1 said delay means being
responsive to the out-        to 0-9). put (C1) of said signal source; a
plurality of signal paths, each connected  Revendlcatlons' to a
respectively different one of said signal takeoff points;
1. Circuitd'allongement pour signaux sensibles a an "AND" gate (30) having
a plurality of     la durde devant Otre utllis6 avec une source inputs
equal in number to said plurality of         rythmbe (20) de signaux
d'information de com- signal paths, each of said signal paths termi-
mande mdntrant Pun ou l'autre de deux ni- nating at a respectively
different one of said       veaux do signaux alternms, caractdris6 par:
plurality of inputs of said "AND" gate;               - des moyens de
retard (L-1, L-5) compor- a plurality of delay devices (D-1 to D-8),
tant une pluralit4 de points de prelbve- each  imparting  the  same
predetermined                 ments successifs de signaux ; la valeur
amount of delay ( r ); and                                du retard ( r )
entre les points de prdlb- a succession of two-input "OR" gates (0-1
vements successifs 6tant la mame ; l'en- to 0-9), with one input of each
rendered re-  20        tr6e (Cl) desdits moyens de retard agis- sponsive
to the output of said "AND" gate;                sant en r6ponse a la
sortie (Cl) de ladite with the output of each of said succession of
source de signaux: "OR" gates, with the exception of the last (0-9)
- une pluralit4 de trajectoires de signaux, of said succession, is coupled
via a respective        . chacune connect6e a un point respecti- one of
said plurality of delay devices to the   25       vement different desdits
points de prelb- other input of the next succeeding one of said
vements de signaux; succession of "OR" gates;and with the output
- une porte.ET (30) comportant une plurali- of said last of said succession
of "OR" gates           . t6 d'entrdes dont le nombre est 6gal a coupled to
a control signal output (CO);                 celui de ladite pluralit6 de
trajectoires de wherein the sum of the delays imparted by   30
signauxi chacune desdites trajectoires de said plurality of delay devices
(D-1 to D-8)          signaux so terminant sur une entrde res- exceeds the
amount of delay between the first              pectivement diff6rente de
ladite pluralit4 and last of said successive signal. takeoff
d'entr6es de Ia porte ET; points.
- une pluralit4 de dispositifs de retard (D-1 35           A DP-8)i.chacun
impliquant la meme va- 2. A duration-sensitive signal stretcher in accor-
lour proddterminne de retard (v ) et, dance with claim 1 wherein said
predetermined           - une succession de portes OU, a deux amount of
delay imparted by each of said                   entrees (0-1  . 0-9), avec
une. entrde de plurality of delay devices (D-1 to D-8) cor-
chaque porte agissant en r6ponse a la responds to a period at.the clocking
frequency   40       sortie de ladite Porte ET ; avec la sortie for said
signals.                                         de .chaque porte de ladite
succession de portes "OU", a l'exception de la dernibre 3. A
duration-sensitive signal stretcher in accor-           (0!9) de ladite
succession, coupl6e, via dance with claim 1 or 2 wherein the amount of
un dispositif a retard respectif de ladite delay between successive ones of
said signal  45           pluralit6 de dispositifs A retard, & I'autre
takeoff points corresponds to a period at the             entree de l'une
des portes OU suivantes clocking frequency for said signals.
deo adite.succession de portes OU et, avec la sortie. de ladite dernibre
porte 4. A duration-sensitive.. signal stretcher accor-            "OU" de
ladite succession de portes dance with claim. 1, 2 or 3, also including
so         "OU," coupl~e a une sortie de signaux de means, independent. of
said delay means (L-1              commande (CO): to L-5) and said "AND"
gate (30), for coupling           dans loquel la somme des retards impartis
the. output of said signal source (20) to the     par ladite. pluralit de
dispositifs de retard (D-1 other input of the first (0-1) of said
succession    A D-8). d6passe la valeur du retard entre le of two-input
"OR" gates.                    55       premier et le dorniler desdits
points de prdlbve- ment de signaux successift. 5  A duration-sensitive
signal stretcher in accor- dance with claim 4 wherein delivery of signals
2. Circuit d'allongement pour signaux sensibles h 4 * C   L  M  S  *   
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revendication 1, dnris lequel    stimmte Verzogerungsdauer (7) bewirken;
und ladite valeur 'prd6terminre de retard 'irhparti        eine Folge von
zwei Eingdnge aufweisen- pour chacun desdits dispositifs de ladite plura-
den ODER-Gattern (0-1 bis 0-9), wobel jeweils lit de dispositifs de retard
(D-1 & D-8) cQrres-   ein Eingang derart geschaltet ist, dal er auf pond 'a
une periode   l la fr~quence d'h'orloge   6  den Ausgang des UND-Gatters
reagiert; wobel pour lesdits signaux..                             der
Ausgang von jedem der Folge von ODER- Gatterm mit Ausnahme des Letzten
(0-9) der 3. Circuit d'allongernent pour signaux sentibles a     Folge:
Ober jeweils eins der Mehrzahl von Ver- la duree selon la: revendication 1:
Ou 2 .'dans    zogerungsgliedern an den anderen Eingang lequel la valeur du
retard entre les points suc-  70  des .nachfolgenden der Folge von
ODER-Gat- cessifs de prlbvement desdits signaux .corres-    tern
angesohlossen ist; und wobei der Aus- pond a une pdriode   l la fr~quenice
d'horloge     gang des Letzten der Folge von ODER-Gattem pour'lesdits
signaux.                              an einem  Steuersignalausgang  (co)
ange- schlossen ist;. 4. Circuit d'allongement pour signaux sensibles a
is     bei der die Summe der durch die Mehr- la duree selon les
revendications 1, 2.ou 3        zahl der Verzogerungsglieder (D-1 bis D-8)
comportant 6galement des moyens, indepen-          bewirkten Verz6gerungen
die Verzogerungs- dants desdits moyens de retard (L-1 A L-5) et      dauer
zwischen dein Ersten und Letzten der K    !!!!!! de ladite porte ET (30),
pour coupler la sortie  aufeinanderfolgenden  Signal-Abnahmepunkte de
ladite source de signaux (20) a l'autre en-  . 20  Ubersteigt. trWe de la
premibre porte (0-1) de ladite suc- cession des portes "OU" a deux entrees.
2. Zeitdauer-sensitive Dehnschaltung fOr Signale nach Anspruch 1, be! der
die von jedem der 5. Circuit d'allongement pour signaux sensibles a
Mehrzahl, von Verzogerungsgliedern (D-1 bis la dur6e solon la revendication
4 dans lequel la  25  P-8) . bewirkte vorgegebene Verz6gerungsdau-
d~livrance. tdes signaux & partir de ladite squr-  er.einer. Periode der
Taktfrequenz der Signale : ce (20) au premier point de ladite plurait6. de
entspricht. points de prolbvements successifs do signaux est retard6e par
rapport & la d6livrance des    3. Zeitdjauer-sensitive Dehnschaltung fOr
Signale signaux de ladite source vers ladite autre, en-  30  nach Anspruch
1 oder 2, bei der die Verz6ge- tree do,. Ia premibre porte OU (0-1) do
1adite     rungsdAauer. z ischen  aufeinanderfolgenden succession.des
portes OU (0-1 &.0-9) h  deux       Signal-Abnahmepunkten  einer Periode
der entrdes...                                         Taktfrequenz der,
Signale entspricht. Patentansprliche, .                    -       36  4.
Zeitdauer-sensitive Dehnschaltung fUr Signale nach Anspruch 1, 2 oder 3,
die unabhangig 1. Zeitdauer-sensitive ,Dehnschaltung flr Signale      von
den.Verz6gerungsmitteln (L-1 bis L-5) und zum Einsatz mit ein.er getakteten
Quelle (20)      UND-Gatter. (30) auch Mittel zum Verbinden von
Steuerinformationssignalen, dieeinen oder     des Ausganges der
Signalquelle (20) mit dem den anderen von zwei alternativen. Signalpe-  40
anderen Eingang des Ersten (0-1) der Folge geln aufweisen, gekennzeichnet
durch,              von zwei Eingange aufweisenden ODER-Gat-
Verz5gerungsmittel (L-1 bis L,-5) mit einer     tern enthalt. Mehrzahl
aufeinanderfolgender Signal-Abnah- mepunkte; wobei die Dauer der
Verz6gerung       5. Zeitdauer-sensitive Dehnschaltung far Signale (i)
zwischen aufeinanderfolgenden der Abnah-  45   nach Anspruch 4, bei der die
Signalabgabe meopunkte gleich ist; wobel der Eingang (C1)       von der
Quelle (20) an den Ersten von der der Verz6gerungsMittel auf das
Ausgangssi-         Mehrzahl von aufeinanderfolgenden Signal-Ab- gnal (Cl)
der Signalquelle anspricht; .nahmepunkten zur Signalabgabe der Quelle an
eine Mehrzahl von Signalwegen, die je-          den anderen Eingang des
Ersten (0-1) der weils mit elnem jeweils anderenr der Slgnal-  50   Folge
von zwei Eing~nge aufweisenden ODER- Abnahmepunkte verbunden ist;   . .
Gattern.(0-1. bis 0-9) relativ verz6gert wird. ein UND-Gatter, (30) mit
einer Mehrzahl von Eingangen gloicher Anzahl, wie. der   ah, von
Signalwegen, wobei jeder der Signalwege an jeweils eonen anderen der
Mehrzahi von  856 Eingangen des UND-Gatters endet;- eine Mehrzahl von
Verz6gerungsgliedern (D-1 bis D-8), die jeweils die gleiche, vorbe-_: "' ''
'" ' '" ' ' '"'' 5  '            1" '  ' '  II    


