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= 1/n, where 1/n defines a line of demarcation be- tween a data 0 bit and a
data 1 bit. This invention relates to electrical circuits suit-  An example
of the Wash method is shown in Fig. able for decoding an encoded binary
data stream.    1. The Fig. I comprises an encoded signal comprising 5   a
succession of two bitcells, of varying duration. Each Background Art
of the bitcells is demarcated by a pair of negative clock transitions. A
first information, a data 0, is en- Novel methods for modulating binary
data or in-  coded in the first bit cell, while a second information,
formation into a formatsuitable for encoding and de-  a data 1, is encoded
in the second bitcell. Thus, by coding e.g., magnetic information or
optical informa-  10  definition of the Wash method, the first bitcell en-
tion, are disclosed in International Publication No.  codes the data 0,
since a data transition is written at WO 89/12894,to Wash and International
Publication   a time [err] <112, i.e., at a time td less than the half-way
No. WO 90/11651 to C. Chi. The novel methods both   point of the first
bitcell. Again, by definition, the sec- feature self-clocking, velocity
insensitive encoding  ond bitcell encodes the data 1, since a data
transition and decoding.                                  15  is written at
a time [err] > 1/2, i.e., at a time [err] greater Novel electrical circuits
that may be employed for  than the half-way point of the second bitcell.
realizing the decoding schemes set forth in the Wash   Note that the
encoding ofthe data transitions, for method are disclosed in the
International Publication  both the first and second bitcells, leaves
invariantthe No. WO 89/12891 and International Publication No.   negative
clock transitions. Note further, that the Fig. WO 89/12892; circuits for
realizing the Chi decoding   20   1 example is consistent with an
"expected" or ideal scheme are disclosed in International Publication No.
encoding format -- that is, there are no missing clock WO 90/11651; and
circuits for realizing the Wash or  transitions. Chi decoding scheme are
disclosed in U.S. Patent       I have now recognized that the "expected"
Wash No. 4,964,139.                                      encoding format,
of the type shown in Fig. 1, may not The electrical circuits of the present
invention are  25  be always obtainable or realizable. This is because
preferably employed for realizing and improving the  the "expected"
encoding format proceeds from ideal decoding schemes setforth in the Wash
method, and   ortheoretical assumptions, and in orderto actually re- are
therefore complementary to the decoding circuits  alize the Wash method,
practical or conventional referred to above. The electrical circuits of the
pres-  electronics or optical equipment may be employed. ent invention, as
well, provide important instruction to  30   Now, in eitherthe encoding
step of the Wash method, the end of improving the decoding circuits
dedicated  or a downstream decoding step, the conventional to the Chi
method.                                  electronics or optics may
Introduce, forexample, spu- U.S. Patent 4,037,257 shows a decoder circuit
rious electronic noise, signal noise, or media-environ- which includes
provision for inserting a missing clock  mental debris. pulse from a bit
stream being decoded which is the   35  The introduction of these
debilitating factors, in general subject of the present invention. However,
turn, may then operate to generate an encoded signal this decoder circuit
is operative with a bit stream that  of the type shown in Fig. 2A. Here, in
sharp contrast has fixed timing between successive clock and data  to Fig.
1, a serial encoded signal is not of the "expect- pulses and is not
operative with a bit stream that is  ed" format, since there is a "missing"
clock transition subject to significant timing variability as is the case
40  (the clock transitions which are present are shown as with the present
invention.                         pulses). Thus, in the second of the
three "frames" which make up a "field" of the Fig. 2Aserial encoded
Disclosure of invention                             signal, there is a
missing clock transition, since two consecutive data transitions are shown
-- and the ex- The novel method of Wash is first set forth, with  45
pected format, it is recalled, requires subsequent data examples, in order
to provide a perspective for the  transitions to be separated by a clock
transition. present invention.                                  (Note,
moreover, that a "missing" clock transition can Accordingly, in one
embodiment, Wash discloses  include the case where the cited noise ordebris
factor a method for modulating binary data comprising first  has simply
lowered a requisite "threshold" clock tran- and second information, the
method comprising;  50  sition level, so that it is effectively a missing
clock (1) defining a bitcell as the time t between two ad-  transition.)
jacent clock transitions;                           The consequences of the
missing clock transition (2) writing a first clock transition at the
beginning  may be significant, and this can be understood with of the
bitcell; and                             reference to Fig. 2B. Fig. 2B
separates out the Fig. 2A (3) encoding a binary data transition afterthe
first  55  clock and data transitions, so that there are two par- clock
transition in the ratio of [err] where td is the  allel pulse trains,
namely, one for the clock transi- time duration between the first clock
transition  tions, and one for the data transitions. 



and the data transition, with the proviso that [err]  Continuing, in a
downstream decoding proce- 2    3                   EP 0 489 819 B1
4 dure, a computation means, for example, a computer,        detector
means; may be programmed to provide a final step in the de-       (ii)
inputting from the missing clock generator coding of the Fig. 2B clock and
data pulse trains. The     the simulated second output signal, or the re-
programming, in turn, may comprise blocking off            constituted
second output signal; and frames in the field, where each frame comprises a
5      (iii) mapping the first output signal with the group M of data
transitions (M=5 in Fig. 2B) and N         simulated or reconstituted
second output sig- clock transitions (N=6 in Fig. 2B). It should be evident
nal, for assigning a decoded valuation to said from the dotted portion of
Fig. 2B, that a missing clock   first output signal. transition can oblige
the computer to "reach" into a    The present invention, as defined,
provides sev- subsequentframe, to satisfy its nominal group frame   10
eral important advantages. First, in the case of a count of N. clock
transitions. This reaching action,  missing or sub-threshold clock
transition, the electri- however, can "misalign" the mapping or
synchroniza-  cal circuit can operate to entirely prevent the conta- tion
of an instant data transition against its putative  gion problem outlined
above. That is, the possible surrounding clock transitions, per bitcell.
Worse, a  misalignment of a particular data transition, mapped misalignment
can have a contagion like effect, thus   15  against the required
surrounding clock transitions per misaligning every subsequent frame in the
f ield. The  bitcell, is contained or limited, by way of the missing final
result of the original missing clock, therefore, is  clock generator, to
that bitcell. Therefore, all subse- a possibility that the decoding of the
serial encoded  quent frames in a serially encoded signal are isolated
signal may be qualitatively impaired.                from the particular
bitcell, and can be entirely and I have recognized this possible problem
associ-  20   properly decoded by the computation means. ated with the
missing clock, and I now disclose an      Second, the present electrical
circuit provides an electrical circuit that addresses this problem, and
advantage of a significant improvement rate, in the substantially solves
it. Accordingly, in one aspect, I  proper decoding of data encoded in the
particular bit- disclose an electrical circuitsuitable fordecoding a bi-
cell which is missing the clock transition, as com- nary data stream that
has been encoded in a sequen-   25   pared to not using the present
invention. tial bitcell code format, the encoding resulting in an  Third,
the teachings of the present invention may encoded signal waveform that
carries clock informa-  be directly applied to addressing and solving a
prob- tion and data information, which electrical circuit com-  lem similar
to that of the missing clock transition, prises:
namely, the problem of a missing data transition. a) a reading means for
reading the encoded sig-  30 nal and producing a read signal, the read
signal  Brief Description of the Drawings comprising a succession of
bitcells, wherein each bitcell is expected to comprise a pair of clock
tran-  The invention is illustrated in the accompanying sitions that
set-off a data transition;          drawing, in which: b) a detector means
for inputting the read signal  35  Fig. 1 shows an ideal encoding signal
generated and separating the clock transitions from the        by the Wash
Method; data transitions, thereby generating                 Figs. 2A, B
show an encoding signal having a (i) a first output signal comprising a
succes-    missing clock transition; sion of data transitions; and
Fig. 3 shows an electrical circuit of the present in- (ii) a second output
signal comprising a suc-  40  vention; and cession of clock transitions;
Figs. 4A-C and Figs. 5A-E show waveforms gen- c) a missing dock generator
(MCG) for inputting      erated in the operation of the Fig. 3 electrical
cir- the first and second output signals and executing    cult. logical
operations comprising: (i) interrogating the first and second output  45
Best Mode of Carrying Out the Invention signals for establishing whether or
not each bitcell comprises the expected pair of clock      Attention is now
directed to Fig. 3, which shows transitions;
an electrical circuit 10 of the present invention. The (ii) generating, in
the presence of the expect-  structure of the circuit 10 is first
disclosed, followed ed clock transitions, a simulated second out-  50   by
its operation. put signal; and
Accordingly, the circuit 10 preferably comprises a (iii) generating, in the
absence of an other-  magnetic read/write head 12. The head 12 can read 



wise expected clock transition, a substitute   an encoded signal, as
explained more fully below clock transition, for injection in a
reconstituted  (with reference to Fig. 4), and can output a read signal
second output signal; and                55   along a line pair 14. The
read signal may be amplified d) a computation means for
by a pre-amplifier 16, filtered by a filter circuit 18, (i) inputting the
first output signal comprising  again amplified by a post-amplifier 20, and
inputted the succession of data components from the    along a line 22 to a
detector means 24. Appropriate 3    5                   EP0489819B1
6 line pairs for processing the read signal may be pro-  and negative
peaks, and generates a first output sig- vided by line pairs 26, 28.
nal comprising a succession of data transitions, along The detector means
24, in turn, preferably corn-  the lines 34, 42, 44 and a second output
signal com- prises a positive threshold peak detector 30, and a  prising a
succession of clock transitions, along the negative threshold peak detector
32 connected in   5   lines 48 and 50. The first and second output signals
parallel to the positive threshold peak detector 30. On  are shown in Figs.
4B and 4C, respectively. the one hand, the positive threshold peak detector
30  As indicated above, the first and second output preferably first
outputs a data transition or pulse train,  signals input to the missing
clock generator 36, which along a line 34, for input to a missing clock
generator  clock generator 36 preferably comprises a set of logic (MCG) 36,
in particular, a clock (CLK) terminal of a   10  devices, namely, the
flip-flop 38, AND gate 40, and flip-flop 38. Second, the positive peak
threshold de-  OR gate 52. The missing clock generator 36 executes tector
30 outputs a data transition or pulse train to an  logical operations
comprising: input terminal of an AND gate 40, along a line 42.     (i)
interrogating the first and second output sig- Third, the positive
threshold peak detector 30 outputs  nals for establishing whether or not
each bitcell in a data transition or pulse train, along a line 44, to a
15  the Fig. 4A read signal comprises the expected computation means 46. On
the other hand, the neg-      pair of clock transitions; ative threshold
peak detector 32 preferably outputs a  (ii) generating, in the presence of
the expected clock pulse train, along a line 48, to a clear (CLR) ter-
clock transitions, a simulated second output sig- minal of the flip-flop
38, and a clock transition or pulse  nal; train output, along a line 50, to
an OR gate 52.  20   (iii) generating, in the absence of an otherwise
Continuing, and with further reference to Fig. 3,  expected clock
transition, a substitute clock tran- it may be observed that, specific to
the missing clock  sition, for injection in a reconstituted second out-
generator 36, itself, a line 54 connects an output ter-  put signal. minal
Q of the flip-flop 38, to a second input of the  These logical operations
are now explained in de- AND gate 40; and that a line 56 connects an output
25  tail, and reference is made to Fig. 5. To facilitate the of the AND
gate 40, to a second input of the OR gate  explanation, a two-fold portion
of the Fig. 4 contents 52. Finally, a line 58 provides a connection between
has been abstracted from its second frame, and re- an outputof the OR gate
52, and a second inputto the  produced in Figs. 5Aand 5B (shown in dotted
outline). computation means 46.                              Accordingly, a
first portion, reading from left to right, The operation of the Fig. 3
circuit 10 will now be   30  shows an expected pair of clock transitions
that set- disclosed, and attention is directed to the waveforms  off a data
transition; a subsequent second portion, In shown in Figs. 4A-C and 5A-E.
contrast, shows a clock transition followed by two An objective of the
operation of the circuit 10 is  consecutive data transitions, i.e., there
is a missing to decode the Fig. 2A encoded signal, now repro-    clock
transition. The logic operations are now ex- duced as Fig. 4A. Recall that
this encoded signal  35   plained by working through the first, and then
the comprises.a field of clock and data transitions, the  second portions.
field, in turn, comprising three frames. The second    Fig. 5C shows that
the effect of the Fig. 5A first frame, furthermore, has a missing clock
transition.  portion, first clock transition, inputted to the flip-flop The
Fig. 4A encoded signal may be introduced to  38 clear terminal along the
line 48, causes the output the Fig. 3 read/write head 12. The head 12 reads
the   40   Q of the flip-flop 38 to go to a logical low (Fig. 5C). Fig. 4A
encoded signal, and produces a read signal  However, at the advent of the
subsequent data tran- for output along the line pair 14. For the purposes
of  sition, inputted tothe clock terminal of theflip-flop 38, the present
explanation, the read signal may be     along the line 34, the output Q
goes to the logic high. thought of as having substantially the same form as
Finally, the output Q again goes to a logic low (Fig. that already shown in
Fig. 4A It will not, therefore, be   45  5C), at the advent of the next
clock transition. again reproduced in Fig. 4.
Continuing, Fig. 5D shows the effect of this cu- Continuing, the read
signal comprising clock and  mulative logical operation at the output 56 of
the AND 



data transition components, is introduced into the Fig.  gate 40. In
particular, Fig. 5D is the waveform of the 3 electronics: the pre-amplifier
16, the filter circuit 18,  ANDing operation of Fig. 5B (the data
transitions) and and the post-amplifier 20, for input along the line 22
50   Fig. 5C (the Q transitions). to the detector means 24. Again, for
pedagogical pur-  Fig. 5E, on the other hand, shows the effect of poses, it
may be assumed that the input waveform to  this cumulative logical
operation at the output 58 of the detector means 24, after the electronics,
is sub-  the OR gate 52. In particular, Fig. 5E is the waveform stantially
equivalent in form to that already shown in  of the ORing operation of Fig.
5A (the clock transi- Fig. 4A.                                      55
tions) with Fig. 5D, itself, the result of the ANDing op- The detector
means 24, by way of the positive   eration. The final Fig. 5E output 58, in
turn, is inputted and negative threshold peak detectors 30, 32 respec-  to
the computation means 46. tively, Interrogates the Fig. 4A read signal for
positive  We observe that Fig. 5E, in the f irst portion, is a 4    7
EP 0 489 89 B1                 8 simulated second output signal, i.e., it
is substantially  to decode this alternative encoding signal. identical to
Fig. 5A. This is as it should be, since the  Second, as indicated in the
Summary above, the waveform in the first portion of Fig. 5A has an expect-
data transitions and line of demarcation of an encod- ed format; there are
no missing clock transitions.  ed signal can be located at any
predetermined bitcell We nowcontinue the reading of Fig. 5 into its sec-
5   location, with any change being readily accommodat- ond portion, where
there is a missing clock transition.  ed by the circuit 10. At the
beginning of the second portion, the Fig. 5A    Third, the circuit 10 may
employ time delays, not clock transition, inputted to the flip-flop 38
along the  shown, to shift the clock transition pulse train by a line 48,
causes the output Q to clear to a logic low (Fig.  predetermined time. This
action obviates a potential 5C). However, at the advent of the subsequent
data  10  ambiguity that clock transitions or pulses could occur
transition, inputted to the flip-flop 38 along the line  simultaneously,
hence ambiguously, with the data 34, the output Q goes to a logic high.
Moreover, it  transitions. Other techniques, among many, to avoid stays at
the logic high through the advent of the sec-  the indicated potential
ambiguity, include using a ond, subsequent (Fig. 5B) data transition. The
output  leading and a trailing edge of the clock pulse to setthe Q clears
to logic low (Fig. 5C), finally, at the advent  15  flip-flop 38, and input
to the computation means 46. of the next Fig. 5A clock transition.
Fourth, the flip-flop 38 logic high and low levels Fig. 5D shows the
effectof this cumulative logical  may be reconfigured, in accordance with
convention- operation at the output 56 of the AND gate 40. In par-  al
design techniques. For example, it is possible to ticular, Fig. 5D again is
the waveform of the ANDing  use a flip-flop 38 comprising a 7474 TI D-type
flip- operation of Figs. 5B (the data transitions) and Fig.  20  flop,
Including an interfacing inverter (not shown), on 5C (the Q transitions).
The logical operation of the  the clock line 34, so that the flip-flop 38
triggers on a AND gate 40 is such that it goes high when both the  negative
edge transition. data and 0 transitions are high. This condition is now
Fifth, the circuit 10 makes use of, e.g., a detector satisfied in the
second portion of Fig. 5, although It  means, a computation means, and a
logic circuit com- had not been satisfied in the first portion of Fig. 5.
25  prising AND gates and OR gates, Conventional such Fig. 5E, in turn,
shows the waveform of the OR-  components can be used for this purpose. ing
operation of Figs. 5A (the clock transitions) with Fig. 5D, the result of
the ANDing operation. In partic- ular, Fig. 5E shows a clock transition
interjected in the  Claims input to the computation means 46. This
interjected   30 clock transition results in a reconstituted second out-
1. An electrical circuit suitable for decoding a binary put signal, the
latter comprising a substitute clock   data stream that has been encoded in
a sequen- transition for the otherwise missing, but expected,    tial
bitcell code format, the encoding resulting in clock transition.
an encoded signal waveform that carries clock In summary, it has been
demonstrated that the   35  information with significant timing variability
be- missing clock generator 36 performs logic operations   tween clock
pulses of bitcells in the stream and to the end of generating, in the
presence of the ex-   data information comprised of a data transition in
pected clock transition, (first portion) a simulated sec-  each bitcell
wherein the position of the data tran- ond output signal, for input to the
computation means  sition in the bitcell indicates a logic "1" or "0", 46;
and generating, in the absence of an otherwise  40  which electrical
circuit comprises: expected clock transition, a substitute clock transi-
a) a reading means (12) for reading the en- tion, for injection in a
reconstituted second output sig-  coded signal and producing a read signal,
the 



nal, also for input to the computation means 46.          read signal
comprising a succession of bit- The computation means 46, as disclosed
above,         cells, wherein each bitcell is expected to com- also inputs,
along the line 44 from the detectormeans   45  prise a pair of clock
transitions that set-off a 24, the first output signal comprising the
succession     data transition; of data transitions. The computation means
46, pre-       b) a detector means (24) for inputting the read ferably a
computer or a microprocessor, may be pro-       signal and separating the
clock transitions grammed to map the first output signal with the simu-
from the data transitions, thereby generating lated or reconstituted second
output signal, for as-  50    (i) a first output signal comprising a suc-
signing a decoded valuation to the first output signal,      cession of
data transitions; and in accordance with the Wash method, supra.
(ii) a second output signal comprising a First, the clock transitions in
the Fig. 4 Aencoding      succession of clock transitions; example are
negative, the data transitions are posi-      c) a missing clock generator
(36) (MCG)for in- tive. In other encoding signals, not shown, these tran-
55  putting the first and second output signals sition polarities may be
respectively reversed, while     and executing logical operations
comprising: still uniquely distiguishing the clock from data transi-
(i) interrogating the first and second out- tions. The electrical circuit
10 may be readily adapted      put signals for establishing whether or not
5    7                   EP 0 489 819 B1                  8 simulated
second output signal, i.e., it is substantially  to decode this alternative
encoding signal. identical to Fig. 5A. This is as it should be, since the
Second, as indicated in the Summary above, the waveform in the first
portion of Fig. 5Ahas an expect-  data transitions and line of demarcation
of an encod- ed format; there are no missing clock transitions.   ed signal
can be located at any predetermined bitcell We now continue the reading of
Fig. 5 into its sec-   5   location, with any change being readily
accommodat- ond portion, where there is a missing clock transition.  ed by
the circuit 10. At the beginning of the second portion, the Fig. 5A
Third, the circuit 10 may employ time delays, not clock transition,
inputted to the flip-flop 38 along the  shown, to shift the clock
transition pulse train by a line 48, causes the output Q to clear to a
logic low (Fig.  predetermined time. This action obviates a potential 5C).
However, at the advent of the subsequent data  10  ambiguity that clock
transitions or pulses could occur transition, inputted to the flip-flop 38
along the line  simultaneously, hence ambiguously, with the data 34, the
output Q goes to a logic high. Moreover, it  transitions. Other techniques,
among many, to avoid stays at the logic high through the advent of the sec-
the indicated potential ambiguity, include using a ond, subsequent (Fig.
5B) data transition. The output  leading and a trailing edge of the clock
pulseto setthe Q clears to logic low (Fig. 5C), finally, at the advent  15
flip-flop 38. and input to the computation means 46. of the next Fig. 5A
clock transition.                   Fourth, the flip-flop 38 logic high and
low levels Fig. 5D shows the effect of this cumulative logical  may be
reconfigured, in accordance with convention- operation at the output 56 of
the AND gate 40. In par-  al design techniques. For example, it is possible
to ticular, Fig. 5D again is the waveform of the ANDing  use a flip-flop 38
comprising a 7474 TI D-type flip- operation of Figs. 5B (the data
transitions) and Fig.  20  flop, Including an interfacing inverter (not
shown), on 5C (the Q transitions). The logical operation of the  the clock
line 34, so that the flip-flop 38 triggers on a AND gate 40 is such that it
goes high when both the  negative edge transition. data and Q transitions
are high. This condition is now  Fifth, the circuit 10 makes use of, e.g.,
a detector satisfied in the second portion of Fig. 5, although it  means, a
computation means, and a logic circuit com- had not been satisfied in the
first portion of Fig. 5.    25   prising AND gates and OR gates.
Conventional such Fig. 5E. in turn, shows the waveform of the OR-
components can be used for this purpose. ing operation of Figs. 5A (the
clock transitions) with Fig. 5D, the result of the ANDing operation. In
partic- ular. Fig. 5E shows a clock transition interjected in the  Claims
input to the computation means 46. This interjected   30 clock transition
results in a reconstituted second out-  1. An electrical circuit suitable
for decoding a binary put signal, the latter comprising a substitute clock
data stream that has been encoded in a sequen- transition for the otherwise
missing, but expected,     tial bitcell code format, the encoding resulting
in clock transition.                                       an encoded
signal waveform that carries clock In summary, it has been demonstrated
that the   35   information with significant timing variability be- missing
clock generator 36 performs logic operations    tween clock purses of
bitcells in the stream and to the end of generating, in the presence of the
ex-    data information comprised of a data transition In 



pected clock transition, (first portion) a simulated sec-  each bitceil
wherein the position of the data tran- ond output signal, for input to the
computation means   sition in the bitcell Indicates a logic "1" or "0", 46;
and generating, in the absence of an otherwise   40  which electrical
circuit comprises: expected clock transition, a substitute clock transi-
a) a reading means (12) for reading the en- tion, for injection in a
reconstituted second output sig-  coded signal and producing a read signal,
the nal, also for input to the computation means 46.           read signal
comprising a succession of bit- The computation means 46, as disclosed
above,          cells, wherein each bitcell is expected to com- also
inputs, along the line 44 from the detector means   45  prise a pair of
clock transitions that set-off a 24, the first output signal comprising the
succession      data transition; of data transitions. The computation means
46, pre-        b) a detector means (24) for inputting the read ferably a
computer or a microprocessor, may be pro-        signal and separating the
clock transitions grammed to map the first output signal with the simu-
from the data transitions, thereby generating lated or reconstituted second
output signal, for as-  50     (i) a first output signal comprising a suc-
signing a decoded valuation to the first output signal,       cession of
data transitions; and in accordance with the Wash method, supra.
(ii) a second output signal comprising a First, the clock transitions in
the Fig. 4A encoding      succession of clock transitions; example are
negative, the data transitions are posi-       c) a missing clock generator
(36) (MCG) for in- tive. In other encoding signals, not shown, these tran-
55  putting the first and second output signals sition polarities may be
respectively reversed, while      and executing logical operations
comprising: still uniquely distiguishing the clock from data transi-
(i) interrogating the first and second out- tions. The electrical circuit
10 may be readily adapted       put signals for establishing whether or not
9                   EP 0 489 819 B1                 10 each bitcell
comprises the expected pair of   naren Datenflusses, der in einem
sequentiellen clock transitions;
Bitzellen-Code-Format codiert wurde, wobel die (ii) generating, in the
presence of the ex-   Codierung eine codierte Signalwellenform er- pected
clock transitions, a simulated sec-    gibt, die Taktinformationen enthilt
mit bestimm- ond output signal;                    s       ter
ZeltverAnderlichkeit zwischen Taktimpulsen (iii) generating, in the absence
of an other-  von Bitzellen im Datenstrom und Dateninforma- wise expected
clock transition, a substi-    tionen bestehend aus Datenfbergangen in
jeder tute clock transition, for injection in a re-  Bitzelle, wobei die
Position des Datenubergangs constituted second output signal, said       in
der Bitzelle ene logische "1" oder "0" anzeigt, substitute clock transition
being generated   10  gekennzeichnet durch in response to the next
successive data          a) ein Auslesemittel (12) zum Lesen des co-
transition following the said expected           dierten Signals und
Erzeugen eines eine Fol- clock transition; and
ge von Bitzellen umfassenden Lesesignals, d) a computation means (46) for
wobei jede Bitzelle zwei Taktubergange ent- i) inputting the first output
signal compris-  i5  halten sollte, die einen Datenubergang bewir- ing the
succession of data transitionsfrom       ken; the detector means;
b) eine Detektoreinrichtung (24) zur Eingabe ii) inputting from the missing
clock gener-      des Lesesignals und Abtrennung der Takt- atorthe
simulated second output signal, or      Cibergange von den Datenubergangen,
wobei the reconstituted second output signal;  20        (i) ein
erstesAusgangssignal erzeugtwird, and
das eine Folge von Datenubergingen auf- iii) combining the first output
signal with        weist; und the simulated or reconstituted second out-
(ii) ein zweites Ausgangssignal erzeugt put signal, for generating a
decoded logic          wird, das eine Folge von TaktUbergAngen valuation
for-the data transitions of said  25      aufweist; first output signal.
c) einen Fehl-Takt-Generator (36) (MCG) zur Eingabe der ersten und zweitsn
Ausgangssi- 2. An electrical circuit according to claim 1, wherein    gnale
und Durchfuhrung folgender logischer the missing clock generator (36)
comprises a log-     Operationen: ic circuit including:
30            (i) Abfragen der ersten und zweitsn Aus- a) a flip-flop (38)
comprising clock, clear and       gangesignale zur Feststellung, ob jede
Bit- output terminals;                                     zelle die zwei
zu erwartenden Taktuber- b) an AND gate (40) comprising first and sec-
gange aufweist; 



ond input terminals, and an output terminal;          (ii) Erzeugen eines
simulierten zweiten and                                     35
Ausgangssignals wenn die erwarteten c) an OR gate (52) comprising first and
sec-          zwei Taktubergange vorhanden sind; ond input terminals and an
output terminal;           (iii) Erzeugen eines Ersatz-Taktibergangs the
logic circuit further configured by               beim Fehlen eines an sich
erwarteten i) inputting the data transitions of the first     Taktibergangs
zur Einfugung in einem output signal to the flip-flop clock (CLK)  4o
wiederhergestellten zweiten Ausgangssi- terminal and the AND gate first
input ter-          gnal, wobei der Ersatz-Taktubergang in minal;
Abhingigkeit vom nachsten, dem erwar- ii) inputting the second outputsignal
to the       teten Taktubergang folgenden Datenulber- flip-flop clear
terminal (CLR) and the OR           gang erzeugt wird; gate (52) first
input terminal;       45         d) Rechenmittel (46) iii) connecting the
flip-flop output terminal      (i) zur Eingabe des ersten Ausgangssi- and
the AND gate (40) second input termi-          gnals, das die Folge der
Datenulbergange nal;                                               von der
Detektoreinrichtung her umfal~t; iv) connecting the AND gate (40) output
(ii) zur Eingabe des simulierten zweiten terminal and the OR gate (52)
second in-  so        Ausgangssignals oder des wiederherge- put terminal;
and                                  stellten zweiten Ausgangssignals vom
v) connecting the output of the OR gate             Fehl-Takt-Generator
her, und (52) to the computation means (46).                (iii) zur
Verbindung des ersten Ausgangs- signals mit dem simulierten oder wieder- 55
hergestellten zweiten Ausgangssignal, um PatentansprUche
eine decodierte Logikwertung fMr die Da- tenuberginge des ersten
Ausgangssi- 1. Elektrische Schaltung zum Dekodieren eines bi-
gnals zu erzeugen. 6    * C   L   M   S 2. Elektrische Schaltung nach
Anspruch 1, dadurch           ii) un second signal de sortie comprenant
gekennzeichnet, das der FehI-Takt-Generator              une suceession de
transitions d'horloge (36) eine Logikschaltung aufweist mif
correspondant aux signaux d'horloge, a) elnem  Flip.-Flop (38) mit einem
Takt-,         c) un gbn6rateur (36) de signaux d'horloge Losch- und
Ausgangsanschlul&;            5          manquants pour recevoir le premier
et le se- b) elnem UND-Gatter (40) mit einem ersten          cond signal de
sortie et rbaliser des opera- und zweiten Eingang und einem Ausgang;
tions logiques comprenant: c) einem ODER-Gatter (52) mit einem ersten
i) l'interrogation du premier et du second und zweiten Eingang und
einemAusgang; wo-             signal pour v6rifler que chaque cellule bei
die Logikschaltung folgendermaSen ver-  10        d'information comprend la
paire de transi- knu pft ist:                                          tion
d'horloge attendue; (i) Eingabe der Datenubergange des er-              ii)
la fourniture, en presence desdites tran- sten Ausgangasignals in den
Taktan-                 sitions d'horloge attendues, d'un second schlull
(CLK) des Flip-Flop und den ersten         signal de sortie simule; Eingang
des UND-Gatters (40);        15            iii) la fourniture, en l'absence
d'une transi- (ii) Eingabe des zweiten Ausgangasignals           tion
d'horloge attendue, d'une transition In den Loschanschlul  (CLR) des Flip-
d'horloge de substitution, pour l'introduire Flop und den ersten Eingang
des ODER-              dans un second signal de sortie reconsti- Gatters
(52);                                      tue, ladite transition d'horloge
de substitu- (iii) Anschlul& des Flip-Flop Ausgangs an   20     tion etant
engendr6e en r6ponse A la tran- den zweiten Eingang des UND-Gatters
sition de donn6e qui suit imm6diatement (40);
ladite transition d'horloge attendue ; et (iv) AnschluB des UND-Gatter (40)
Aus-           d) des moyens de calcul (46) pour gangs an den zweiten
Eingang des ODER-              i) recevoir le premier signal de sortie
Gatters (52);                        25            comprenant la succession
des transitions (v) Anschlufa des ODER-Gatter (52) Aus-            de
donnees issues du moyen de detection, gangs an das Rechenmittel (46).
ii) recevoir, dudit generateur de signaux d'horloge manquants, ledit second
signal 



de sortie simule, ou ledit second signal de Revendications
30           sortie reconstitu6, et iii) combiner le premier signal de
sortie 1. Circuit electrique adapte au decodage d'un flux           avec le
second signal de sortie simule ou d'information binaire qui a ete code en
une suc-         reconstitue pour etablir une valeur logique cession de
cellules d'informations, le codage re-        decodee correspondant aux
transitions de sultant etant une forme d'onde codee qui porte  35
donnees dudit premier signal de sortie. d'une part, l'information d'horloge
presentant une variabilite temporelle importantb entre les im-  2. Circuit
electrique selon la revendication 1, dans pulsions d'horloge des cellules
d'informations     lequel le generateur (36) de signaux d'horloge formant
le flux d'information et, d'autre part, I'in-  manquants est muni d'un
circuit logique compre- K>     formation de donnees constituee d'une
transition   40  nant: de donnee dans chaque cellule d'information et
a) une bascule (38) comprenant une entres dans laquelle la position de
ladite transition d'in-  d'horloge, une entree de remiss a l'btat initial
formation A l'interieure de la cellule est reprbsen-  et des bornes de
sorties, tative d'un "1" ou d'un "0" logique, circuit electri-  b) une
porte ET (40) comprenant une premie- quo comprenant:
45         re borne d'entree, une secondo borne d'en- a) un moyen de
lecture (12) pour lire le signal    tree et une borne de sortie, et code et
produire un signal de lecture qui           c) une porte OU (52) comprenant
une premie- comprend une succession de cellules d'infor-       re borne
d'entrbe, une seconde borne d'en- mation, chaque cellule comprenant en
princi-       tr6e et une borne de sortie, leditcircuitlogique pe une pairs
de transition d'horloge once-  50     teant agence de maniere A: drant une
transition de donnee;                       i) recevoir les transitions de
donnees dudit b) un moyen de detection (24) pour recevoirle         premier
signal de sortie A l'entr6e d'horlo- signal de lecture et separer les
transitions          go (CLK) de la bascule et A la premiere d'horloge des
transitions de donn6es et de ce         borne d'ent6e de la porte ET (40),
fait engendrer                          55            ii) recevoir le
second signal de sortie A I) un premier signal de sortie comprenant
l'entree de remise A l'etat initial (CLR) de une succession de transitions
de donnees           la bascule et d la premiere borne d'entr6e
correspondant aux donnees, et                      de la porte OU (52), 7*
13                    EP 0 489 819B1                    14 iii) relier la
borne de sortie de la bascule A la seconde borne d'entree de la porte ET
(40) iv) relier la borne de sortie de la porte ET (40) A la seconde borne
d'entree de la por-   5 te OU (52), v) relier la borne de sortie de Ia
porte OU (52) auxdits moyens de calcul (46). 10 15 20 25 30 35 40 45 50 65
8    


