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Each of said pulse edge detector means may comprise third bistable means,
and gate means re- This invention relates to metastable prevent cir-
sponsive to the output of said first second and third cuits for eliminating
the effects of metastable differ-  bistable means to reset said first and
third bistable ence In digital circuits.                     5   means.
Said third bistable means preferably is either Digital latches and
flip-flops respond to input sig-  a gate enabled flip-flop having its
enable input con- nals to either remain in, or reverse, the output state.
nected to an individual output of said shift means or In either case, the
output state is a stable condition.  is a J - K flip-flop having its J
input connected to an However, a condition known as metastability can ex-
individual output of said shift means. Alternatively, ist in which the
latch or flip-flop reaches a condition   10  said third bistable means is a
D-type flip-flop having In which it lingers indefinitely between the two
stable  its D input connected to an individual output of said states.
Ordinarily, this condition is caused by margin-  shift means. al
triggering. If the latch or flip-flop Is well balanced,  The circuit may
include OR gate means having a the metastable condition may last until such
internal  first input connected to said individual output of said or
external imbalances affect the latch of flip-flop to  15  shiftmeans, a
second input connected tothe true out- cause it to go to one of its two
stable states. While in  put of said D-type flip-flop, and an output
connected the metastable condition, the output of the latch or  to said
D-input. flip-flop cannot be safely clocked. Consequently,      The
invention is illustrated, merely by way of ex- metastability is a serious
problem in high speed digital  ample, in the accompanying drawings, in
which:- circuits used for synchronisation of asynchronous   20  Figure 1 is
a block diagram of a typical known signals. More particularly,
metastability is a signifi-  metastable prevent circuit; cant problem in
data recovery circuits employed in    Figure 2 is a diagram of waveform
useful in ex- computer peripheral devices. In the past attempts to
plaining the operation of the circuit illustrated in prevent metastability
have employed pair flip-flop cir-  Figure 1; cuits in which the output of a
first flip-flop is docked   25  Figure 3 is a block circuit diagram of
another into a second. if the first flip-flop goes into a metast-  known
metastable prevent circuit; able state, it will, hopefully, recover in time
for its out-  Figure 4 is a diagram of waveforms used for ex- put to be
docked into the second flip-flop. However,  plaining the operation of the
circuit Illustrated in due to signal degradation in transmission of asyn-
Figure 3; chronous information signals, the Information may   30  Figure 5
is a block circuit diagram of a metastable notbe presentatatime adequate to
clock intothefirst    prevent circuit according to the present invention;
flip-flop. As a result, although the clocking of the sec-  Figure 6 is a
diagram of waveforms useful in ex- ond flip-flop Is Intended to recover the
information,  plaining the operation of the circuit illustrated in the
circuit might not respond to a badly degraded     Figure 5; and
asynchronous signal. Consequently, an improvement  35  Figures 7 and 8 are
Illustrations of further em- has been to employ a pulse edge detector ahead
of     bodiments of metastable prevent circuits accord- the first flip-flop
to define more accurately the signal  ing to the present invention. for the
first flip-flop. Whilst these efforts have met  Throughout the drawings,
like parts have been with some degree of success in overcoming metast-
designated by the same reference numerals. able conditions in digital
circuits, they have not been   40  Referring to the drawings, particularly
to Figure completely successful at the reliability and speeds of  1, there
is illustrated a typical known metastable pre- current systems. An example
of this type of metast-  vent circuit. The metastable prevent circuit
employs a able prevent circuit can be found in IBM Technical Dis-  pair of
D-type flip-flops L1, L2 having their set inputs closure Bulletin, Vol.27,
No. 7A, December 1984, Pa-  and re-set inputs connected through a resistor
R1 to ges 3889, 3890.                               45  a source of
potential. The clock inputs of both flip- According to the present
invention there is provid-  flops receive synchronous dock signals via a
lead 10 ed a metastable prevent circuit comprising a plurality  whilst an
asynchronous signal is provided via a lead of channels disposed in
parallel, each channel includ-  11 to the D input of the flip-flop L1. The
Q output of ing a pulse edge detectorand bistable means coupled  the
flip-flop L1 is provided to the D input of the flip- to the output of said
pulse edge detector, whereby   50  flop L2, and a synchronous output signal
is provided said pulse edge detector is responsive to asynchron-  on a lead
12 from the Q output of the flip-flop L2. The ous pulses and said bistable
means synchronises    asynchronous signal may contain or validate digital
said asynchronous pulses to clock pulses of a syn-  information or may
itself be an asynchronous clock chronous clock signal, a selection means
coupled to  signal. each channel for producing an enable signal to suc-  55
The operation of the circuit illustrated in Figure 1 cessively enable each
one of the pulse edge detec-  will be explained with reference to Figure 2.
Upon re- tors, characterised by the selection means being re-  ceipt of an
asynchronous pulse 14, the D input of the sponsive to said asynchronous
pulses.              flip-flop L1 goes high. Upon the next rising edge 18 2
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on the lead 10, the Q outputof the  high. Since the Q outputs of all the
flip-flops L1, L2, flip-flop L1 is forced high, thereby providing a high
in-  L3 are high, the NAND gate 32 operates to provide a putto the D input
of the flip-flop L2. Upon the next ris-  low signal re-set pulse to the
re-set inputs R of the ing edge 18 of the clock signal, the flip-flop L2 is
flip-flops L1, L3. With the Q output of the flip-flop L1 forced to provide
a high output, as shown. The flip-   5   now in a low state, the rising
edge of the next clock flop L1 is forced low upon a rising edge 20 of the
next  pulse will re-set the flip-flop L2 to force the synchron- clock
signal after the asynchronous pulse 14 goes  ous output signal low. low,
and the synchronous output signal on lead 12 is  As described in connection
with the circuit illu- forced low upon a rising edge 42 of the next clock
strated in Figure 1, a metastable condition can exist. pulse after the
flip-flop L1 goes low.        10  When the clock pulse and the asynchronous
pulse Referring particularly to a clock pulse 24 and an  are so close that
the flip-flop L3 is forced high at about asynchronous pulse 26, these two
pulses have their  the same time that the leading edge of a synchronous
leading edges occurring at approximately the same  clock pulse goes high, a
risk of metastability exists. time, causing a marginal triggering of the
flip-flop L1.  Thus, as in the case of the circuit illustrated in Figure As
a result, the flip-flop L1 enters a metastable state  15  1, if the
flip-flop L1 ultimately seeks a low stable resulting in a non-standard
logic level, such as rapid  state, it will not respond to an asynchronous
pulse 34 switching between two stable states of a flip-flop as  until the
next rising clock pulse to set the Q output illustrated by a signal 28.
Eventually, circuit imbalanc-  pulse 36 of the flip-flop L1 high.
Asynchronous pulse es and other external factors will force the flip-flop
L1  38 is derived from the output pulse 36 which, in turn, arbitrarily to
seek one of its two stable states. If the   20  is derived from the
asynchronous pulse 34. However, flip-flop L1 falsely seeks its lower state
as shown in  as illustrated in Figure 4, the next asynchronous Figure 2, a
leading edge 30 of the next clock pulse  pulse 40 has occurred while the
output pulse 36 of the (with the asynchronous pulse 26 still high) will
force  flip-flop L1 was high. Due to the already high condi- the flip-flop
L1 to its high or true condition, thereby  tion of the flip-flop L3, the
asynchronous pulse 40 Is establishing a synchronous output pulse 31.   25
ignored, and the synchronous output signal does not In most computer disk
drives, the reliance on  include a pulse derived from the asynchronous
pulse asynchronous logic is maintained at a minimum and  40. Hence data is
lost. (While a high clock frequency is generally located at interfaces
between separate  might seemingly enable recovery of the otherwise
equipment. In most cases, these interfaces are sepa-  lost asynchronous
pulse, higher frequencies also cre- rated by relatively short distances.
However, when   30  ate other problems, including increased incidents of
signals are transmitted over substantial distances,  error due to
metastability). distortion may result. The distortion may result in
Referring to Figure 5, there is illustrated a metast- pulse shrinkage,
expansion, pulse edge slow down   able prevent circuit according to the
present inven- and pulse to pulse position and period variations. In  tion.
As will be understood from the discussion of the high speed data
communications, the distortion may   35  operation of the circuit
illustrated in Figure 5, this cir- be so radical that data may not be
reliably recaptured.  cuit overcomes the disadvantages of the known cir- To
improve on the reliability of data transmission, it   cuits Illustrated in
Figures 1 and 3. Thus with refer- has been common to employa pulse edge
detector as  ence to Figure 5, there is illustrated two parallel chan-
illustrated in Figure 3. In particular, a D-type flip-flop  nels 50, 52,
each similar to the circuit illustrated in L3 is added as a pulse edge
detector to the circuit of  40   Figure 3. The first channel 50 comprises
flip-flops L1, Figure 1 for receiving the asynchronous signal on the  L2,
L3 and a NAND gate 54 and the second channel lead 11. As Illustrated
particularly in Figure 4, the  52 comprises flip-flops L4, L5, L6 and a
NAND gate asynchronous signal may be of variable width and   56. The
channels 50, 52 are wired nearly identically position, due to external
factors, including transmis-  to the known circuit illustrated in Figure 3,
with the sion. A NAND gate 32 receives the outputs from the   45
asynchronous signal on the lead 11 being applied to Q output of each of the
flip-flops L1, L2, L3 to provide  the dock inputs of the pulse edge
detectors of the a signal output to the re-set inputs of the flip-flops LI,
gate enabled flip-flops L3, L6. In this case, however, L3.
the flip-flops L3, L have enable inputs which are In operation of the
circuit illustrated in Figure 3,  connected to the Q-not and Q outputs of
the flip-flop and with reference to Figure 4, when the asynchron-  50   L7.
The flip-flop L7 has its D input connected to its Q- ous signal on the lead
11 goes high relative to the  not output and has It dock input connected to
receive clock pulse of the flip-flop L3, the Q output of the flip-  the
asynchronous signal on the lead 11. The re-set in- flop L3 is forced high
so that upon the next rising edge  put of the flip-flop L7 is connected to
receive an ex- of a clock pulse on the lead 10 the Q outputof the flip-
ternal re-set pulse on a lead 58. The Q outputs of the flop L1 goes high.
Upon the rising edge of the next  55  flip-flops L2, L5 provide respective
separate syn- successive clock pluse, with the Q output of the flip-
chronous output signals SYNCH 1 and SYNCH 2. flop L1 high, the Q output of
the flip-flop L2 goes high  In the operation of the circuit illustrated in
Figure to force the synchronous output signal on lead 12  5, the initial
state of the flip-flop L7 Is unimportant. 3    
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of a re-set pulse 60, the flip-  cult of Figure 5 employing different types
of pulse flop L7 is forced low so that its Q output is low and its  edge
detectors L3, L6. Q-not output is high. The high Q-not output of the flip-
In Figure 7, instead of enabling type of D-type flop L7 disables the gate
input of the flip-flop L3 while  flip-flops L3, L6 as in Figure 5, the
flip-flops L3, L6 in the low Q output of the flip-flop L7 enables the gate
5   Figure 7 are J - K flip-flops, having their K inputs input of the
flip-flop L6. Upon receipt of a first asyn-  grounded and their J inputs
connected to the Q and chronous pulse 62, the enable flip-flop L6 responds
Q-not outputs of the shift register formed by the flip- to the pulse and
forces Its Q output high to generate  flop L7. a high pulse 84. Upon a next
clock pulse 66, the Q out-  In Figure 8, standard D-type flip-flops are em-
putof the flip-flop L4 generates a high pulse 68. Upon   10  ployed with
the Q and Q-not outputs of the shift reg- a next pulse 70, a high SYNCH 2
pulse is generated  ister formed by the flip-flop L7 operating through OR
thereby providing the conditions for operation of the  gates 90,92 to the D
inputs of the respective flip-flops NANO gate 56 to provide a re-set pulse
74 toforce the  L3, L6. A second input forthe OR gate 90,92 are tak- Q
outputs ofthe flip-flops L4, L6 low and to force puls-  en from the
respective Q outputs of the respective es 64, 68 low. The SYNCH 2 pulse 72
is forced low   15  flip-flops. The circuit illustrated in Figures 7 and 8
op- with the leading edge of a next clock pulse 82 re-set-  erate in
essentially the same manner as the circuit il- ting the flip-flop L2.
lustrated in Figure 5, and need not be further ex- The asynchronous pulse
62 also sets the flip-flop  plained. L7 so that the Q output thereof is
high to disable the  The present invention thus provides a metastable
flip-flop L6 and the Q-not output of the flip-flop L7 is  20  prevent
circulteffectively eliminating metastable con- low to enable the flip-flop
L3. As a result, upon a next  ditions in data recovery circuits which
synchronise synchronous pulse 76, the Q output of the flip-flop L3
asynchronous data signals. The circuit is effective in is forced high to
produce a pulse 78 so that the clock  operation and use, and enables
recovery at high data pulse 70 forces the flip-flop L1 to generate a high
speeds. pulse 80. At the leading edge of a next dock pulse 82,  25  In the
case of a two channel circuit, the shift reg- a SYNCH 1 pulse 84 is
generated, and the NAND gate  ister may be a two position shift register
(i.e. a bist- 54 provides a re-set pulse 86 to re-set flip-flops L1,  able
multi-vibrator or a flip-flop), which will enable the L3 to force pulses
78, 80 low. The SYNCH 1 pulse 84  channels alternately. The channels thus
Indepen- will be forced low at the next clock pulse. The asyn-  dently
receive and process half the asynchronous chronous pulse 76 also serves to
re-set the flip-flop  30  data, thereby eliminating the effects of
metastable L7 toforce the Q-not outputof the flip-flop L7 high and
conditions. the Q output of the flip-flop L7 low. Hence, the circuit  One
feature of the present invention resides in is permitted to begin a fresh
cycle with successive  the fact that metastability is eliminated because
each asynchronous pulses.                              channel is enabled
and is clocked to recover before The SYNCH 1 and SYNCH 2 signals in Figure
6   35  the next asynchronous data pulse is received for proc- may be
processed, such as through enable gates of  essing on that channel.
subsequent circuitry, to utilise the now synchronous  Another feature of
the present invention resides pulses 72,84 and any digital information
contained In  in the fact that the system is easily expanded for ad- or
accompanying the pulses. Such successive circui-  ditional parallel
channels operating off additional pos- try might, for example, be
responsive to a sequence  40  itions of an expanded shift register, thereby
providing in which the synchronous pulses are presented to  greater time
periods for recovery of each channel. maintain the same sequence as the
corresponding asynchronous pulses were received. Noteworthy, the flip-flop
L7 operates as a two  Claims position shift register with its Q and Q-not
outputs  45 enabling the separate edge formers of the flip-flops  1. A
metastable prevent circuit comprising a plural- L3, L6. As a result, each
channel 50, 52 operates to  ity of channels (50; 52) disposed in parallel,
each synchronise the asynchronous data for alternate      channel including
a pulse edge detector (L3, L6) pulses of the asynchronous signal on the
line 11. The  and bistable means (L1, L2; L4, L5) coupled to the channels
are enabled and the clock signals are set-  50  output of said pulse edge
detector, whereby said tied before an asynchronous pulse is to be processed
pulse edge detector is responsive to asynchron- by the channel. The result
is that metastable condi-  ous pulses and said bistable means (L1, L2; L4,
tions in either channel will become stabilised before  L5) synchronises
said asynchronous pulses to the channel is called upon to again detect an
asyn-  clock pulses of a synchronous clock signal, a se- chronous pulse.
Thus, the present invention provides  55  lection means (L7) coupled to
each channel for an effective circuit for eliminating the effects of met-
producing an enable signal to successively en- astable conditions in
asynchronous pulse recovery.   able each one of the pulse edge detectors
(L3, Figures 7 and 8 illustrate modifications to the cir-  L6),
characterised by the selection means being 4    
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S  * However, upon receipt of a re-set pulse 60, the flip-  cult of Figure
5 employing different types of pulse flop L7 is forced low so that its Q
output is low and its  edge detectors L3, L6. Q-not output is high. The
high 0-not output of the flip-  In Figure 7, instead of enabling type of
D-type flop L7 disables the gate input of the flip-flop L3 while
flip-flops L3, L6 as In Figure 5, the flip-flops L3, L6 in the low Q output
of the flip-flop L7 enables the gate   5   Figure 7 are J - K flip-flops,
having their K inputs input of the flip-flop L6. Upon receipt of a first
asyn-  grounded and their J Inputs connected to the Q and chronous pulse
62, the enable flip-flop L6 responds     Q-not outputs of the shift
register formed by the flip- to the pulse and forces its Q output high to
generate  flop L7. a high pulse 64. Upon a next clock pulse 68, the Q out-
In Figure 8, standard D-type flip-flops are em- putof theflip-flop L4
generates a high pulse 68. Upon   10  ployed with the Q and Q-not outputs
of the shift reg- a next pulse 70, a high SYNCH 2 pulse is generated  ister
formed by the flip-flop L7 operating through OR thereby providing the
conditions for operation of the  gates 90, 92 to the D inputs of the
respective flip-flops NAND gate 56 to provide a re-set pulse 74 toforce the
L3, L6. A second Input forthe OR gate 90, 92 are tak- Q outputs of the
flip-flops L4, L6 low and to force puls-  en from the respective Q outputs
of the respective es 64, 68 low. The SYNCH 2 pulse 72 is forced low   15
flip-flops. The circuit illustrated In Figures 7 and 8 op- with the leading
edge of a next clock pulse 82 re-set-  erate in essentially the same manner
as the circuit il- ting the flip-flop L2.
lustrated In Figure 5, and need not be further ex- The asynchronous pulse
62 also sets the flip-flop  plained. L7 so that the Q output thereof is
high to disable the  The present Invention thus provides a metastable
flip-flop L6 and the Q-not output of the flip-flop L7 is  20  prevent
circuit effectively eliminating metastable con- low to enable the flip-flop
L3. As a result, upon a next  ditions in data recovery circuits which
synchronise synchronous pulse 76, the Q output of the flip-flop L3
asynchronous data signals. The circuit is effective in is forced high to
produce a pulse 78 so that the clock  operation and use, and enables
recovery at high data pulse 70 forces the flip-flop L1 to generate a high
speeds. pulse 80. At the leading edge of a next clock pulse 82,  25  In the
case of a two channel circuit, the shift reg- a SYNCH 1 pulse 84 is
generated, and the NAND gate     ister may be a two position shift register
(i.e. a bist- 54 provides a re-set pulse 86 to re-set flip-flops L1,  able
multi-vibratororaflip-flop), which will enable the L3 to force pulses 78,
80 low. The SYNCH 1 pulse 84  channels alternately. The channels thus
indepen- will be forced low at the next dock pulse. The asyn-  dently
receive and process half the asynchronous chronous pulse 76 also serves to
re-set the flip-flop   30  data, thereby eliminating the effects of
metastable L7 to force the Q-not output of the flip-flop L7 high and
conditions. the Q output of the flip-flop L7 low. Hence, the circuit  One
feature of the present invention resides In is permitted to begin a fresh
cycle with successive  the fact that metastability is eliminated because
each asynchronous pulses.                               channel is enabled
and is clocked to recover before The SYNCH 1 and SYNCH 2 signals in Figure
6   35  the next asynchronous data pulse is received for proc- may be
processed, such as through enable gates of   essing on that channel.
subsequent circuitry, to utilise the now synchronous   Another feature of
the present invention resides pulses 72,84 and any digital information
contained in  In the fact that the system is easily expanded for ad- or
accompanying the pulses. Such successive circui-  ditional parallel
channels operating off additional pos- try might, for example, be
responsive to a sequence   40  itions of an expanded shift register,
thereby providing in which the synchronous pulses are presented to
greater time periods for recovery of each channel. maintain the same
sequence as the corresponding asynchronous pulses were received.
Noteworthy, the flip-flop L7 operates as a two  Claims position shift
register with its Q and Q-not outputs  45 enabling the separate edge
formers of the flip-flops  1. A metastable prevent circuit comprising a
plural- L3, L6. As a result, each channel 50, 52 operates to  ity of
channels (50; 52) disposed in parallel, each synchronise the asynchronous
data for alternate        channel including a pulse edge detector (L3, L6)
pulses of the asynchronous signal on the line 11. The  and bistable means
(L1, L2; L4, L5) coupled to the channels are enabled and the clock signals
are set-  50  output of said pulse edge detector, whereby said tied before
an asynchronous pulse is to be processed   pulse edge detector is
responsive to asynchron- by the channel. The result is that metastable
condi-   ous pulses and said bistable means (L1, L2; L4, tions in either
channel will become stabilised before  L5) synchronises said asynchronous
pulses to the channel is called upon to again detect an asyn-    clock
pulses of a synchronous clock signal, a se- chronous pulse. Thus, the
present invention provides  55  lection means (L7) coupled to each channel
for an effective circuit for eliminating the effects of met-  producing an
enable signal to successively en- astable conditions in asynchronous pulse
recovery.     able each one of the pulse edge detectors (L3, Figures 7 and
8 illustrate modifications to the cir-  L6), characterised by the selection
means being 4   
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* responsive to said asynchronous pulses.            gnal zu erzeugen, um
aufelnanderfolgend je- wells einet der Impulsflankendetektoren (L3,L6) 2. A
circuit as claimed in Claim 1, characterised in  freizugeben, that each of
said bistable means comprises first   dadurch gekennzeichnet, dag die
Auswahlein- bistable means (L1; L4) responsive to a first clock   5
richtung auf die asynchronen Impulse anspricht. pulse to produce a first
output and second bist- able means (L2; L5) responsive to a second clock
2. Schaltung nach Anspruch 1, pulse following said first clock pulse and to
said  dadurch gakennzeichnet, daB jede der bistabilen first output to
produce said synchronous pulses.   Elnrichtungen eine erste bbstabile
Einrichtung 10     (L1;L4), die auf einen ersten Taktimpuls an- 3. A
circuit as claimed in Claim 2, characterised in  spricht, um en erstes
Ausgangssignal zu erzeu- that each of said pulse edge detector means
gen, und ine zweite bistabile Einrichtung (L2;L5) (L3;L6) comprises third
bistable means and gate    umfait, die auf einen zweiten, auf den ersten
means (54; 56) responsive to the output of said    Taktlimpuls folgenden
Taktimpuls und auf das er- first, second and third bistable means (L3, L1,
L2;  15  ste Ausgangssignal anspricht, um die synchro- L6, L4, L5) to reset
said first and third bistable  nen Impulse zu erzeugen. means (L1, L4; L2,
L5). 3. Schaltung nach Anspruch 2, 4. A circuit as claimed in Claim 3,
characterised in  dadurch gekennzoichnet, daB Jede der Impuls- that said
third bistable means (L3; L6) is either a   20
flankendetektoretnrichtungen (L3;L6) elne dritte gate enabled flip-flop
having its enable input con-  bistabile Einrichtung und sine Verknilpfungs-
nected to an individual output of said selection   gliedeinrichtung (54;56)
umfaSt, die auf das Aus- means (L7), or a J-K flip-flop having its J input
gangssignal der ersten, zwelten und dritten bista- connected to an
Individual output of said selec-   bilen Einrichtung (L3,L1,L2;L6,L4,L5)
anspricht, tion means (L7).                          25       um die erstb
und die dritte bistabile Einrichtung (L1 ,L4;L2,L5) zuruckzusetzen. 5. A
circuit as claimed In claim 3, characterised In that said third bistable
means (L3; L6) is a D-type  4. Schaltung nach Anspruch 3, flip-flop having
its D input connected to an indi-  dadurch gekennzehohnet, daB die dritte
bistabile vidual output of said selection means (L7).  30    Einrichtung
(L3;L6) entweder elne durch ein Ver- kntipfungsglied   frelgegebene
Flip-Flop- 6. A circuit as claimed in claim 5, characterised by  Schaltung,
deren Freigabeeingang mit elnem Including OR gate means (90; 92) having a
first    einzelnen Ausgang der Auswahleinrlchtung (L7) input connected to
said individual output of said  verbunden ist, oder eine
J-K-Flip-Flop-Schaltung selection means (L7), a second Input connected  35
ist, deren J-Eingang mit einem einzelnen Aus- to the true output of said
D-type flip-flop, and an  gang der Auswahloinrichtung (L7) verbunden ist.
output connected to said D-input. 5. Schaltung nach Anspruch 3, 7. A
circuit as claimed in any preceding claim in     dadurch gekennzelchnet,
daB die dritte bistabile which said selection means comprises a forth  40
Einrichtung (L3;L6) eine D-Flip-Flop-Schaltung bistable means (L7).
ist, deren D-Eingang mit einem elnzelnon Aus- gang derAuswahleinrichtung
(L7) verbunden ist. Patentanspriche                                    6.
Schaltung nach Anspruch 5, 45      dadurch  gekennzeichnet, daB  sle ODER-
1. Schaltung zur Verhinderung sines metastabilen      Verknipfungsglieder
(90; 92) einschliast, die ei- Zustandes, mit elner Mehrzahl von Kanalen
nen mit dem einzelnen Ausgang derAuswahleln- (50;52), die parallel
zueinander angeordnet sind,  fichtung (L7) verbundenen ersten Eingang,
einen wobel jeder Kanal einen lmpulsflankendetektor      zwelten, mit dem
nicht invertlerten Ausgang der (L3,LB) und bistabile Einrichtungen (LI ,L2;
L4,L5)  so  D-Flip-Flop-Schaltung verbundenen  Eingang einschlioet, die mit
dem Ausgang des lmpulsflan-   und elnem mitdem D-Eingang verbundenen Aus-
kendetektors gekoppelt sind, wobel der Impuls-     gang aufwelsen.
flankendetektor auf asynchrone Impulse an- spricht  und  die  bistabile
Einrichtungen     7. Schaltung nach elnem der vorhergehenden An- (LI,L2;
L4,L5) die asynchronen Impulse mit Takt-  so  spriche, bel der die
Auswahlelnrichtung elne impulsen eines synchronen Taktsignals synchro-
vierte bistabile Einrlchtung (L7) umfalt. nisiert, wobel eine
Auswahleinrichtung (L7) mit jedem Kanal verbunden ist, ums en Frelgabesi- 5
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M1!1111 * C IIIL Ilj NIEN11 Revendlcatlons
treo D. 1. Circuit metastablo de prevention compronant une  7. Circuit
solon lune quelconque des revendica- pluralitb de voles (50; 52) montees on
paralbloes,  tions precidentes dans loqual ledit moyon de si- chaque vole
comportant un ditecteur (L3, LO) de   s  lection sat constitue parun
quatrieme moyen bis- front d'impulsbon et des moyens blatabes (La I
table (L7). L2; L4, L5) coupleisa la sortie dudit diteteourde front
d'Impulsion, grace A quoi ledit ditectbur de front d'impulslon repond a des
Impulslons asyn- chrones et lesdits moyons bistables (LI,   10 L2 ; L4, L5)
synchronibent lesdites impulsions asynchrones sur des impulslons d'horloge
d'un signal d'horloge synchrone, un moyen (L7) de si- lection, couplI A
chaque canal, pourformerun si- gnal de validation qul valide
successivementcha-  15 cun des detecteurs (L3, L6) de front d'impulsion,
caractirise par des moyens de selection qui sont sensibles auxdites
impulsions asynchrones. 2. Circuit solon la revendication 1, caracterisb
ence   20 quo chacun desdits moyens bistables comprend un premier moyen
bistable (Li ; L4) ripondant A une premibre Impulsion d'horloge pour former
uno premibre sortie et un second moyen bistable (L2; L5) qui repond A une
seconds Impulsion   25 d'horloge arrivant apres ladite premibre Impul- sion
dhorloge, et A ladite premibre sortie pour former lesdites impulsions
synchrones. 3. Circuitselon la revendicatlon 2, caractbrisi ence   9o quo
chacun desdits moyena ditectours (L3; L6) de front d'impulsions comportb un
troisibme moyen bistable et un moyen (54, 56) de port. qui ripondent a la
sortie desdits premier, second et troisibme moyens bistables (L3, LI, L2;
L6, LA,  35 L5) pour amener A l'btat initial lesdits premier et troisieme
moyens bistables (LI L4; L2, L5). 4. Circuit solon la revendication 3,
caracterisb en ce que ledit troisibme moyen bistable (L3, L6) esat  40 soit
une bascule validee par une porte ayant son entree de validation reliee A
une sortie individuel- le dudit moyen (L7) de selection, soit une bascule
J-K ayant son entrie J relieo A une sortie indivi- duelle dudit moyen (L7)
de silection.      45 5. Circuit solon la revendication 3, caractirisi en
ce quo ledit troisieme moyen bbstable (L3; LO) oet une bascule de type D
ayant son entree D relibe A une sortie individuelle dudit moyen (L7) de si-
5o lection. 6. Circuit solon la revendlcation 5, caracterise en ce qu'll
comprend un moyen (90; 92) de port. OU, ayantune premibre entrie rellie A
laditb sortie in-  65 dividuelle dudit moyen (L7) de selection et une
seconde entrie rellie A la sortie vraie de ladito bascule de type D, etune
sortie rellie A ladite en- 6    


