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frequency of the clock signal in dependence on the difference. The present
invention concerns synchronizing        For a better understanding of the
present inven- the operation of a computing system  (e.g. a        tion
reference will now be made, by way of microprocessor or microcomputer) with
a ref-    5    example, to the accompar.,ing drawings, in erence timing
signal (e.g. a television syn-        which: chronization signal).
Figure 1 is partly a block diagram and partly a In order for a
microprocessor or microcomputer    schematic diagram  of a television
receiver (the terms are commonly used interchangeably)       employing a
microprocessor and apparatus for to perform real time processing of for
example   10   synchronizing its operation to horizontal and ver-
television signals it is desirable to synchronize its  tical rate signals
in accordance with the present operation to a synchronization component of
the     invention for the purpose of displaying channel video signal. A
method and apparatus for this       numbers on the screen of the receiver;
purpose is described in GB-A-2105139 issued           Figure 2 is a
waveform  diagram  helpful in 16th March 1983 and entitled "Method and
15   understanding the operation of the synchroniza- Apparatus for
Operating a Microprocessor in        tion apparatus shown in Figure 1;
Synchronism with a Video Signal". The disclosed       Figure 3 is a diagram
indicating the format of apparatus includes a phase locked loop which
channel numbers formed  by the on-screen locks the frequency of a voltage
controlled         channel number display apparatus shown in Fig-
oscillator (VCO) external to the integrated circuit   20   ure 1 and useful
in understanding its operation; embodying the microprocessor to the
frequency       and of a horizontal rate signal. The output signal of the
Figures 4 and 4a-4g are flow charts for the VCO is coupled to the clock
input of the micro-     program  for controlling  the microprocessor
processor through a gate controlled by the micro-   shown in Figure 1 for
forming the on-screen processor. The clock signal received by the micro-
25   channel number display. processor determines when the instructions of
In the television receiver shown in Figure 1, RF the programs which control
its operation occur.    television signals received at an RF input 1 are
The microprocessor is programmed to execute         coupled to a tuner and
IF section 3 which selects instructions for periodically sampling the corn-
and heterodynes the RF signal corresponding to a posite video signal to
determine the position of   30   selected channel to produce a
corresponding IF the synchronization component and to operate
signal. The tuner of tuner and IF section 3 is a the gate to delete clock
pulses  until the occurr-  voltage controlled tuner and is controlled in
ence of the sampling instruction is aligned in      response to the
magnitude of a tuning voltage phase with the occurrence of the
synchronization   (TV) generated by a tuner control unit 5 in accord-
component.                                    35   ance with the selected
channel determined by a The present invention is directed to a very
channel selector 7. simple apparatus for synchronizing the operation
The sound component of the IF signal is of a computing system such as a
microprocessor      coupled to a sound processing unit 9  which with a
reference timing (e.g. TV synchronization)   demodulates and otherwise
processes it to pro- signal which can be implemented using relatively   40
duce a baseband audio signal suitable for applica- few parts external to
the integrated circuit in     tion to a speaker 11. The picture component
of the which the microprocessor is embodied.               IF signal is
coupled to a picture processing unit 13 In accordance with one aspect of
the present      which demodulates and otherwise processes it to invention,
there is provided apparatus for syn-     produce low level red, green and
blue (r, g and b) chronizing the operation of a computing system    45
color signals. The low level color signals are with a reference timing
signal (HFB) comprising:    amplified by respective drivers in a driver
section computing means operating in response to stored     15 and the
resultant signals (R, G and B) are program instructions executed in timed
relation-    coupled to respective electron guns of a picture strip to
instruction cycles occurring at a rate     tube 17 which in response
generates corre- synchronously related to a clock signal; clock   50
sponding electron beams. signal generating means for generating said clock
A composite synchronization signal, including signal, the phase and
frequency of said clock       horizontal and vertical synchronization com-
signal being controllable; and a source of a        ponents, produced by
picture processing unit 13, reference frequency signal (HFB) having a ref-
is coupled to a deflection unit 19 which generates erence frequency; and
characterized by said corn-   55   horizontal and vertical deflection
signals (HD and puting means being programmed by instructions       VD).
The deflection signals are coupled to deflec- to generate, each time a
predetermined number       tion coils 21 associated with picture tube 17 to
of instruction cycles has occurred, a comparison    deflect its electron
beams in a raster. signal (RO) indicative of instruction cycle phase
Horizontal rate retrace or "flyback" (HFB) and frequency; and means for
comparing the    60   pulses and vertical rate drive (VDR) pulses phase and
frequency of said comparison signal       generated in connection with the
generation of (RO) and said reference signal (HFB) to generate a  the
deflection signals are utilized to synchronize control signal which
represents the difference in   the operation of a microprocessor as will be
phase and frequency of the comparison and           described in detail
below. reference signals for controlling the phase and    65  The portions
of the television receiver so far   
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conventional and may be, with the      of transistor 25 A diode 21 prevents
this positive exception of tuner control unit 5 and channel       voltage
from re ching   [err] drivers and thereby selector 7, formed in the same
manner as corre-     affecting their operation. In order to properly
sponding portions of television receivers utilizing  position the channel
number on the screen, the RCA color television chassis of the CTC-1 15 type
5    operation of microprocessor 22 must be syn- manufactured by RCA
Corporation, Indianapolis,      chronized with the horizontal and vertical
rate Indiana, U.S.A., and described in the RCA Service   signals produced
by deflection unit 19. The Data for the CTC-115 chassis, File 1981, C-4. In
manner in which this is accomplished will now be CTC-115 chassis tuner
control unit comprises a      described. number of parallel connected
potentiometers   10       Microprocessor 23 operates in accordance with
,across each of which is coupled a supply voltage,    instructions of a
program stored in a read only -the wiper of each potentiometer being
adjusted to   memory (ROM) 29. A central processing unit provide the proper
tuning voltage magnitude for     (CPU) 31 addresses memory locations of ROM
29 a corresponding channel, and channel selector 7     to retrieve (read)
the instructions and thereafter comprises a rotary tuning mechanism for
selec-   15   executes these instructions e.g., to process data. tively
coupling one of the wipers of the tuning     A random access memory (RAM)
33 is used to potentiometers to tuner 3 to select a desired
temporarily store data. An instruction requires channel. However, in the
present arrangement        one or more instruction cycles depending on the
channel selector 7 comprises a calculator-like      instruction. The
instruction cycles occur in timed keyboard by which a user can enter the
two-digit   20   relationship to timing pulses generated by a channel
number corresponding to the selected        timing unit 35 in response to
clock pulses of a channel by sequentially entering the tens and       clock
signal generated by a clock oscillator 37. As units digits and tuner
control unit 5 comprises a   will be explained below, by controlling the
phase converter, such as a phase locked loop, for con-    and frequency of
the clock signal, the operation of verting binary coded decimal (BCD)
signals   25    microprocessor 23 is brought into synchronism representing
the tens and units digit of the        with the horizontal rate signals
generated by channel number generated by channel selector 7,     deflection
unit 19. An input/output (I/O) bus 39 to the tuning voltage with a
magnitude corre-       couples data between CPU 31 and terminals of
sponding to the selected channel. An arrange-       the integrated circuit
in which microprocessor 23 ment of this type is described in U.S. Patent
30   is incorporated. A serial shift register (SR) 41 4,361,907 issued in
the name of C.M. Wine on        receives data in parallel form  from  CPU
31 November 30, 1982 and details of a phase locked     through I/O bus 39
and when enabled to do so, loop suitable for use in this arrangement are
couples the data at the instruction cycle rate to provided in U.S. Patent
4,357,632 issued in the     terminal SO. The latter is used in the
formation of name of M. P. French on November 2, 1982.      35   on-screen
channel numbers as will be described The receiver shown in Figure 1 also
includes       below. apparatus for displaying the channel number of
Clock generator 37 includes an inverting ampli- the selected channel on the
screen of picture tube  fier 43 in the form of a logic "inverter" included
17. Specifically, the BCD signals representing the  within the integrated
circuit embodying micro- tens and units digits of the channel number   40
processor 23. Inverter 43 has an input and an generated by channel selector
7 are coupled to      output connected to respective terminals EX and
respective groups of four terminals R4-R7 and K     X of the integrated
circuit. To complete clock of a microprocessor 23. By way of example,
generator 37, a frequency determining network 45 microprocessor 23 may
comprise a type 8841          including a capacitor 47 and a variable
resistor 49 integrated circuit available from Fujitsu Limited of   45   is
connected in a feedback path between the input Tokyo, Japan and the
terminals indicated in Fig-    and output of inverter 43 through terminals
EX ure 1 correspond to that integrated circuit         and X. Such a clock
signal generator is commonly although it will be appreciated that other
micro-   employed. processors may be employed. Microprocessor 23       The
values of capacitor 47 and resistor 49 are generates character signals at a
terminal SO    50   selected so that a predetermined integer number
representing horizontal slices of the channel       of instruction cycles
occur at the horizontal scan- number to be displayed during corresponding
ning rate. By way of example, if the clock signal horizontal scanning
intervals. The character       has a nominal frequency of 2 MHz, which is
the signals are coupled to a NPN switching transistor   maximum clock
frequency for the Fijitsu 8841 25 which provides corresponding signals of
suit-   55    microprocessor, the instruction cycles will have a able
polarity and amplitude for rendering the       3 microsecond duration.
Thus, 20 instruction drivers of driver unit 15 conductive so as to
cycles will occur every 60 microseconds which is display white channel
numbers. Specifically for     near to the 63 microsecond horizontal
interval of use in RCA CTC-115 chassis, switching transistor   the NTSC
system employed in the United States. 25 provides negative-going pulses for
turning the    60   For the purpose of providing on-screen characters
drivers "on" in response to positive-going pulses   with the highest
resolution in the horizontal direc- provided at terminal SO. In the absence
of a        tion, it is desirable to use the highest clock positive-going
pulse at terminal SO, a positive     frequency possible. voltage very near
the supply voltage (e.g., +5        Microprocessor 23 is programmed, i.e.,
its volts) will be developed at the collector electrode    65
instructions are arranged, so that for each group  
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number of instruction         RO is illustrated in waveform C of Figure 2,
and cycles, microprocessor 23 produces a comparison    comprises
transitions 205 from high levels 207 to pulse at a terminal RO. The
frequency and phase    low levels. The control signal of clock oscillator
37 of the comparison pulse produced at terminal RO    generated by
comparator 51 controls the phase is compared with that of a horizontal rate
signal    5    and frequency of the clock signal so as to bring produced by
deflection unit 19 in a phase and      transitions 205 into alignment with
respective frequency comparator 51. The error signal pro-     centers of
positive-going horizontal rate pulses duced by compatrator 51, and
representing the      203. In that case, the signal represented by phase
and frequency deviations between the        waveform  D having
positive-going pulses of comparison pulse and the horizontal rate signal,
10   width substantially equal to one-half the width of is filtered by a
low pass filter 53 to produce a   pulses 203 of waveform B will be
developed at control signal. The control signal is coupled      node 55.
The average level of the signal repre- through terminal EX to the input of
inverter 43    sented by waveform D produced by low pass filter and by
modifying the bias of inverter 43 causes    53 as the control signal
corresponds to the correct the adjustment of the phase and frequency of the
15  phase and frequency of the clock signal. clock signal and thereby the
timing of the instruc-  If transitions 205 occur prior to positive-going
tion cycles of the microprocessor until the com-   horizontal rate pulses
203, as indicated by parison signal is aligned with the horizontal rate
waveform E  a low level will be produced at node signal. As. a  result,
since the instruction cycles  55 as is indicated by waveform  F. In
response to occur in timed relationship with the horizontal   20   the low
level produced at node 55, the phase and ate signal, the operation of
microprocessor 23 is  frequency of the clock signal are adjusted until
synchronized with the horizontal rate signal. In   transitions 205 occur
during the duration of essence  in the present arrangement, selecting
respective positive-going horizontal rate pulses the predetermined number
of instruction cycles is     203. This causes relatively narrow pulses to
be like selecting the division  factor of a frequency    25   produced at
node  55. The reafter, in response to divider in a phase locked loop so
that the phase   the still relatively low average level resulting from and
frequency of the output signal of a controlled  the narrow pulses, the
phase and frequency of the oscillator, which has its frequency divided by
the  clock signal are adjusted until the width of the frequency divider,
can be compared to a ref-       narrow pulses is increased to that of
pulses 211 of erence signal.                   30   waveform D. Thus, the
instructions of the program of micro-    If transitions 205 occur later
than positive-going processor 23 can be arranged to perform a given
horizontal rate pulses 203, as indicated by operation such as sampling the
video signal or     waveform  G, positive-going pulses 213 wider producing
a character at a predictable place in a  than pulses 211 will be produced
as node 55 as is horizontal scanning line. Such a character genera-   35
indicated by waveform H. In response to the tion operation will be
described in greater detail  relatively high average level resulting from
the below.                                             relatively wide
pulses, the phase and frequency of More specifically with respect to the
syn-       the clock signal is adjusted until the width of the chronization
apparatus, comparator 51 is a         wide pulses is decreased to that of
pulses 211 of coincidence detector comprising a "wired" AND    40
waveform D. gate constructed as follows. Output terminal RO is   So that
another negative-going transition 205 connected to a circuit node 55. With
reference to  from high level 207 to low level 209 can be waveform A of
Figure 2, the horizontal flyback     generated a predetermined number of
instruction (HFB) pulses are negative-going pulses 201         cycles,
e.g., 20, after the last negative-going trans- generated at the horizontal
rate. The HFB pulses   45   ition, the comparison signal is caused to
undergo are coupled to the base of a NPN switching         positive-going
transitions 215 from low level 209 transistor 57. The collector of
transistor 57 is   to high level 207 at a number of instruction cycles,
connected to node 55.                              e.g. 10, corresponding
to a time midway between Under program control, as will be explained
negative-going transitions 205. Since positive- below, microprocessor 23
can drive terminal RO   50   going transitions 215 are not used for
comparison and thereby node 55 to a low level. Node 55 is     purposes,
their timing is not critical and the also driven to the low level when
transistor 57 is  number of instruction cycles from the respective rendered
conductive in response to the positive    negative-going transitions 205 at
which they are level of the horizontal flyback signals. Node 55 is
generated may be varied to allow programming at a high level when neither
microprocessor 23 or   55   flexibility. transistor 57 drives it to the low
level. If, assuming  In Figure 3, by way of example, the format of for the
moment that terminal RO -is not being      channel number 88 is shown. The
channel num- driven to the low level by microprocessor 23,      bers are
located from the top of the screen by a positive-going pulses 203, having
durations sub-   distance corresponding to predetermined num- stantially
equal to the duration of the horizontal   60   bers of scan lines, e.g.,
forty, and from the left flyback pulses, are developed at node 55 in
edge of the screen by a distance corresponding to response to respective
negative-going horizontal   a predetermined number of instructions cycles,
flyback pulses as is indicated by waveform B of    e.g.,  four. For the
example given, the character Figure 2.
will be located in the upper left-hand corner of the The comparison signal
generated at terminal      screen. Each  character comprises five
horizontal 
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vertical columns. (Actually, the      As indicated generally in Figure 4,
when micro- space between the characters is considered a        processor
23 has sensed the low level at terminal fourth vertical column of the left
character). The  R8, counters (which are actually memory loca- rows consist
of a predetermined number of hori-    tions of RAM 33) are initialized to
contain the zontal scan lines as indicated. The columns each    5    number
of scan line counts to the top of the have a width which corresponds to the
distance      characters and for each row of the characters the electron
beams traverse in one instruction    (002). The detailed flow chart for
this purpose is cycle. At each horizontal scan line of a row, a slice
shown in Figure 4b. of the channel numbers is formed by executing
As is indicated in Figure 4, after the scan line instructions for causing a
positive-going pulse to   10   counts have been initialized, microprocessor
23 generated at terminal SO with a duration          starts counting
horizontal scan lines to determine corresponding to the duration of an
instruction     when to start forming the top row of the character cycle
for each column in which a portion, called a  (003). The instructions which
cause the genera- "dot", of the character exists.                    tion
of the comparison signal at terminal RO have. The formation of the
on-screen channel num-    15   been synchronized with the horizontal
retrace bers will be more specifically described with       signal as
described above. Thus, counting hori- reference to the flow chart of the
program stored   zontal lines from vertical retrace to the line form- in
ROM 29 of microprocessor.23. Figure 4 shows      ing the top of the
characters is accomplished by the overall sequence of the program. Figures
decrementing a counter once each time the volt- 4a-4g show detailed flow
charts of the various   20   age at terminal RO is set to the low level.
The rtions of the program indicated in Figure 4. In   count continues until
a predetermined  number of the following description, the number indicated
in  scan lines has been counted. (The predetermined parenthesis identify
corresponding flow chart       number does not actually correspond to theop
of portions.                                          the characters but to
a higher  vertical position to Before referring to the flow charts
individually,   25   account for the number of scan lines traversed some
general comments  which relate to the          during an operation which
occurs before the specifics of the synchronization operation will be
formation of the characters). As shown in Figure helpful. By way of
example, refer to Figure 4c      4c, since the Fijitsu MB8841
microprocessor is a during the following discussion. The segments of
four-bit microprocessor, meaning that a maxi- the program which are
sequentially executed    30    mum count of sixteen can be counted using a
each have the predetermined number of instruc-      single memory location
of RAM 33, and the tion cycles, e.g., 20, corresponding to the duration
predetermined number of scan lines is greater of the horizontal scanning
interval and start with  than sixteen, two memory locations of RAM 33,
setting the voltage at terminal RO to the low level  one for the least
significant or units digit (LSD) (i.e., starts with the generation of the
comparison    35   and one for the most significant or tens digit signal).
If there are not enough instruction cycles  (MSD) are used. After the LSD
has been in the segment, an appropriate number of no-        decremented to
the point at which a borrow is operation (commonly referred to as NOP)
instruc-    generated (003a), the LSD is reset (003d) and the tions are
executed. These portions are indicated    MSD is decremented (003b). When
the MSD has by PAD function blocks. The same is true if the    40   been
decremented to the point at which a borrow egment repeats a number of times
(i.e., if a       is generated (003c), the next segment of the ecision
causes the program to return to the         overall program, TIMEOUT (004)
is initiated. beginning of the same segment rather than go to       As
indicated in Figure 4, after the predeter- the next one. In each path of a
segment, the        mined number of scan lines has been counted voltage at
terminal RO is set to the high level at or   45   (003), a TIMEOUT portions
is entered (004) to approximately at 10 instruction cycles after it has
determine whether or not to display or to con- been set to the low level.
PAD operations are used  tinue displaying the channel number. Specifically,
for this purpose also.                              with respect to the
structure shown in Figure 1, a Now  with reference to Figure 4, in order to
positive-going CHANGE pulse is generated by locate the channel numbers at
the predetermined    so   channel selector 7 whenever the selected channel
number of scan lines from the top of the screen,    is changed. The CHANGE
pulse is coupled to the start of the vertical trace interval must be
terminal R9 of microprocessor 23. With respect to determined (001).
Specifically with respect to      Figure 4d, the TIMEOUT portion of the
program Figure 4a, for this purpose microprocessor 23
causesthelevelatterminalR9tobesensed(004a) repetitively samples the level
at a terminal R8 to   55   and if it is at the high level causes the
channel determine the start of the vertical trace interval.  number to be
displayed. If the level at terminal R9 As shown in Figure 1, the vertical
drive signal    is low  and a predetermined time, e.g. four (VDR) is
coupled to the base of a NPN switching     seconds has not elapsed since it
became low, the transistor 59. The collector of transistor 59 is    channel
number continues to be displayed. if the connected to terminal R8. At the
beginning of the    60   level at terminal R9 is low and if the predeter
vertical trace interval, the vertical drive signal  mined time has elapsed,
the channel number is undergoes a transition from a low level to a high
not displayed and the program  returns to its level causing the signal at
terminal R8 to undergo  beginning (START). Specifically, the elapsed time a
corresponding transition from a high level to a   counter or timer includes
a memory location of 



low level.                         65    RAM 33 the contents of which are
incremented    9              EP 0161 883 B1                       10 until
a predetermined count is reached. To pro-   the left character (i.e., tens
digit) and then the vide four seconds of display time, a predeter-
right character (i.e. units digit) are formatted. mined count of 256
requiring an eight-bit timer    Once the particular character entered has
been with an LSD and MSD portion is used. The timer is  identified, each of
its rows formatted according to set to a count of zero (004b) when terminal
R9 is    5    the programmed codes and stored in a corre- initially
determined to be at the high level. When  sponding memory location for
recall during the voltage at terminal R9 is no longer at the high
formation of the character as described above. level, in each field (the
program returns to its     While the purpose of synchronizing the oper-
beginning after displaying the characters), the    ation of microprocessor
23 with the synchroniza- LSD of the timer is incremented once (004c) and
10  tion signals generated by deflection unit 19 is to thereafter the
characters are caused to be dis-    enable microprocessor 23 to generate an
on- played and the program returns to its beginning    screen character
display, in the absence of a as will be described below. This process con-
properly tuned RF signal for a selected channel, tinues until a carry is
generated (004d). After a  the composite synchronization signal provided by
carry has been generated for the LSD, in each   is   picture processing
unit 13 contains noise corn- field, the LSD of the timer is reset (004h)
and the  ponents rather than proper horizontal and vertical MSD of the
timer is incremented once (004e) and    synchronization components. Under
these con- thereafter the characters are caused to be dis-    ditions,
because deflection unit 19 will respond to played and the program returns
to its beginning.  the noise components, the characters will be This
process continues until a carry for the MSD is   20   distorted (i.e., tear
at their horizontal edges. generated (004f). After a carry is generated for
the  More specifically, deflection unit 19 includes a MSD, indicating that
the predetermined time has    phase locked loop which  synchronizes an
elapsed (i.e., a count of 256 at the field rate of 60 -  oscillator having
a frequency which is a multiple hz approximately corresponds to 4 seconds),
the    of the horizontal rate with the horizontal syn- characters are not
displayed and the program    25   chronization component of the composite
syn- returns to its beginning (START). In the latter    chronization
signal. The output signal of the event, before the program returns to its
begin-    oscillator is coupled to a counting arrangement ning, the timer
is set to a count of 255 (004g) so  which produce the horizontal and
vertical drive that a carry will be generated during the next field
signals from which the horizontal and vertical and, accordingly, the
characters will not be dis-   30   deflection signals are generated at
appropriate played.                                            counts.
Normally, the counting arrangement is In the next portion of the overall
program       reset in response to the vertical synchronization shown in
Figure 4, the characters are formed       component to produce the vertical
drive signal. (005). The dot pattern for each row of each        However,
should the vertical drive signal be characters is determined by the program
stored in   35   absent or not exhibit the proper condition the ROM 29. As
will be described below, when a         counting arrangement will be reset
to a predeter- channel number is entered, the dot pattern for     mined
count corresponding to the number of each row of the two digits of the
channel number   horizontal scanning lines in the visible portion of is
stored in a respective memory location of RAM   a field, e.g., 525, to
produce the vertical drive 33 of microprocessor 23. Each dot is represented
40 signal.  The purpose of such a counting arrange- by a respective bit. As
is indicated in Figure 4e, in  ment is to make the generation of the
deflection each scan line of a particular row, the dot bits are  signals
relatively immune to noise. Such a count- read out of the memory location
for the row and    ing arrangement is described in detail in U.S coupled in
parallel form to shift register 41.     Patent 3,878,335 issued in the name
of A  R. Thereafter shift register 41 is enabled to couple   45   Balaban
on April 15, 1975 and U.S. Patent each dot bit to terminal SO in serial
fashion at the  4,251,833 issued in the names of R. E. Fernsler instruction
cycle rate. This process is repeated for  and D. H. Willis on February 17,
1981. each line of each row and for each row until the     While such a
deflection unit is effective to character display is completed.
reduce the susceptibility of the deflection signals As indicated in Figure
4, after the characters   so   to noise, it has been found that in the
absence of a have been formed, the BCD signals tens and units   properly
tuned RF signal, the phase locked loop digits of the channel number are
input and stored  will respond to noise components to initially alter
(006). Specifically, with reference to Figure 4f, the  the frequency of the
oscillator thereby causing the tens and units digits are entered and stored
in  "  distortion of the displayed channel numbers. sequence. Since the
units digit is stored last and   55  In as much as it is desirable to
provide a display the tens digit is to be formed first, the memory   of the
channel number of a newly selected location for the tens dioit is
identified or "pointed  channel during the tuning operation when the RF to"
in preparation for the character formatting    signal has not yet been
properly tuned, the portion of the program.
arrangement shown in Figure 1 includes pro- In the formatting portion of
the program (007)   60   visions for substituting a stable horizontal rate
indicated in Figure 4, the dot bit for each row of  synchronization signal
for the one provided from the entered characters are formatted so that the
picture processing unit 13 when a properly tuned characters can be formed
as indicated above.       RF signal is absent. For this purpose, the output



Thereafter the program returns to its beginning    signal of a
synchronization signal (sync) validity (START). Specifically, with respect
to Figure 4g,      65   detector  61 coupled `    11              EP  0161
883 B1                      12 incrementally change the frequency of the
local      does not itself include a picture tube but produces oscillator
of tuner and IF section 3 until a properly  television signals for
displaying an image by tuned RF signal is obtained in the manner set
means of a picture tube incorporated in an asso- forth in the
aforementioned French patent, is        ciated television receiver or
monitor. In that case, coupled to a convenient terminal indicated as 63
5    the character signals produced by a character of microprocessor 23.
Sync validity detector 61      generation arrangement as described above
evaluates the composite synchronization signal       incorporated in the
accessory can be coupled to provided by the picture processing unit and
pro-     the television receiver or monitor together with vides a high
level when the composite syn-           the television signal produced by
the accessory, synchronization signal exhibits the correct charac-   10
e.g., by modulation of the combined signal on to tenstic and a low level
when the composite         the RF carrier of an unused channel. It will be
also synchronization signal does not exhibit the          appreciated that
the described synchronization correct characteristic. At a convenient point
in the  structure may be used for purposes other than for program, e.g.,
just after TIMEOUT portion, 004       forming an on-screen character
display such as indicated in Figure 4, the level at terminal 63 is   15
for sampling the video signal at a given point in a examined. If the level
is high, indicating a correct  horizontal line. composite synchronization
signal, the program continues as described above, i.e., portions
Claims 005-007 are performed. However, if the level is low indicating an
incorrect composite syn-   20      1. Apparatus for synchronizing the
operation of nization signal, an auxiliary path, of the pro-   a computing
system  with a reference timing gram is substituted for the path including
por-      signal (HFB) comprising: tions 001-007. The auxiliary path is
substantially     computing means (23) operating in response to the same as
that including portions 001-007          stored  program instructions
executed in timed except that at the points where terminal RO is set   25
relationship to instruction cycles occurring at a to the low level, a
positive-going pulse is genera-  rate synchronously related to a clock
signal; ted at a convenient terminal indicated as 65. Since    clock signal
generating means (37, 43, 47, 49) RO is normally set to the low level at
the horizontal  for generating said clock signal, the phase and rate, the
pulses generated at terminal 65 will also  frequency of said clock signal
being controllable; be generated at the horizontal rate (noting that   30
and the frequency of clock oscillator 37 will change       a source (19) of
a reference frequency signal very little from its nominal frequency). The
pulses  (HFB) having a reference frequency; and generated at terminal 65
are coupled through an        characterized by said computing means (23)
isolation diode 67 to a horizontal synchronization   being programmed by
instructions to generate, input (H) of the phase locked loop of deflection
35   each time a predetermined number of instruction unit 19 and thereby
causes the oscillator of         cycles has occurred, a comparison signal
(RO) deflection unit 19 to oscillate stably at its nominal  indicative of
instruction cycle phase and fre- frequency.
quency; and It is noted that positive pulses generated at        means (51,
53) for comparing the phase and terminal 65 during the auxiliary section of
the    40   frequency of said comparison signal (RO) and said gram are
formed by setting terminal 65 to the     reference signal (HFB) to generate
a control signal mgh level in one instruction cycle and then setting  which
represents the difference in phase and it to the low level in the next
instruction cycle.   frequency of the comparison and reference However,
since there is no received synchronizing    signals for controlling the
phase and frequency of signal for the microprocessor to synchronize to, it
45   the clock signal in dependence on the difference. is not necessary to
set terminal RO first to the low   2. Apparatus as recited in Claim 1,
wherein level and then to the high level approximately 10      the
frequency of said clock signal is nominally instruction cycles later to
achieve synchroniza-     an integer multiple of said reference frequency;
tion. Instead the instructions to set terminal 65 to  and a high level and
then to a low level are substituted    50  said  predetermined  number of
instruction for the instructions to set terminal RO to a high    cycles is
selected so that the frequency of said level and then to a low level. Thus,
the same        comparison signal is nominally equal to said predetermined
number of instruction cycles, e.g.,    reference frequency. 20, will be
used in each section of the program.       3. Apparatus as recited in Claim
1 or 2 wherein Other modifications to the described embodi-   55    the
initiation of said comparison signal is ment may be made. For example, a
black               marked by a first transition from a first level to a
surround may be provided for the channel num-       second level and the
termination of said compari- bers to make them more visible. In addition,
other   son signal is marked by a second transition from characters
including letter and symbols may be       said second level to said first
level which occurs formed in the same way. In addition, it will be   60
after a number of instruction cycles, approxi- appreciated that while the
character generation      mately equal to one-half said predetermined 



arrangement has been described as being incor-       number of instruction
cycles, has ocurred after porated in a television receiver including a
picture  said first transition. tube, it may also be incorporated in a
television      4. Apparatus as recited in Claim  1, 2 or 3 accessory such
asa video cassette recorder which    65  wherein:
I111111111111111111111111111111111 *C  L  M  S* 11              EP 0161883
B1                       12 incrementally change the frequency of the local
does not itself include a picture tube but produces oscillator of tuner and
IF section 3 until a properly  television signals for displaying an image
by tuned RF signal is obtained in the manner set       means of a picture
tube incorporated in an asso- forth in the aforementioned French patent, is
ciated television receiver or monitor. In that case, coupled to a
convenient terminal indicated as 63    5    the character signals produced
by a character of microprocessor 23. Sync validity detector 61
generation arrangement as described above evaluates the composite
synchronization signal      incorporated in the accessory can be coupled to
provided by the picture processing unit and pro-    the television receiver
or monitor together with vides a high level when the composite syn-
the television signal produced by the accessory, synchronization signal
exhibits the correct charac-   10   e.g., by modulation of the combined
signal on to terstic and a low level when the composite          the RF
carrier of an unused channel. It will be also synchronization signal does
not exhibit the         appreciated that the described synchronization
correct characteristic. At a convenient point in the  structure may be used
for purposes other than for program, e.g., just after TIMEOUT portion, 004
forming an on-screen character display such as indicated in Figure 4, the
level at terminal 63 is   15   for sampling the video signal at a given
point in a examined. If the level is high, indicating a correct  horizontal
line. composite synchronization signal, the program continues as described
above, i.e., portions        Claims 005-007 are performed. However, if the
level is low indicating an incorrect composite syn-   20     1. Apparatus
for synchronizing the operation of synchronization signal, an auxiliary
path of the pro-   a computing system  with a reference timing gram is
substituted for the path including por-     signal (HFB) comprising: tions
001-007. The auxiliary path is substantially    computing means (23)
operating in response to the same as  that including portions 001-007
stored program instructions executed in timed except that at the points
where terminal RO is set   25   relationship to instruction cycles
occurring at a to the low level, a positive-going pulse is genera-  rate
synchronously related to a clock signal; ted at a convenient terminal
indicated as 65. Since   clock signal generating means (37, 43, 47, 49) RO
is normally set to the low level at the horizontal  for generating said
clock signal, the phase and rate, the pulses generated at terminal 65 will
also  frequency of said clock signal being controllable; be generated at
the horizontal rate (noting that   30   and the frequency of clock
oscillator 37 will change      a source (19) of a reference frequency
signal very little from its nominal frequency). The pulses  (HFB) having a
reference frequency; and generated at terminal 65 are coupled through an
characterized by said computing means (23) isolation diode 67 to a
horizontal synchronization  being programmed by instructions to generate,
input (H) of the phase locked loop of deflection    35   each time a
predetermined number of instruction unit 19 and thereby causes the
oscillator of        cycles has occurred, a comparison signal (RO)
deflection unit 19 to oscillate stably at its nominal  indicative of
instruction cycle phase and fre- frequency.
quency; and It is noted that positive pulses generated at       means (51,
53) for comparing the phase and terminal  65 during the auxiliary section
of the    40   frequency of said comparison signal (R0) and said gram are
formed by setting terminal 65 to the    reference signal (HFB) to generate
a control signal high level in one instruction cycle and then setting
which represents the difference in phase and it to the low level in the
next instruction cycle.  frequency of the comparison and reference However,
since there is no received synchronizing   signals for controlling the
phase and frequency of signal for the microprocessor to synchronize to, it
45   the clock signal in dependence on the difference. is not necessary to
set terminal RO first to the low  2. Apparatus as recited in Claim 1,
wherein level and then to the high level approximately 10     the frequency
of said clock signal is nominally instruction cycles later to achieve
synchroniza-    an integer multiple of said reference frequency; tion.
Instead, the instructions to set terminal 65 to  and a high level and then
to a low level are substituted     50  said predetermined  number of
instruction for the instructions to set terminal RO to a high   cycles is
selected so that the frequency of said level and then to a low level. Thus,
the same       comparison signal is nominally equal to said predetermined
number of instruction cycles, e.g.,   reference frequency. 20  will be used
in each section of the program.      3. Apparatus as recited in Claim 1 or
2 wherein Other modifications to the described embodi-  55    the
initiation of said comparison signal is ment may be made. For example, a
black              marked by a first transition from a first level to a
surround may be provided for the channel num-      second level and the
termination of said compari- bers to make them more visible. In addition,
other  son signal is marked by a second transition from 



characters including letter and symbols may be      said second level to
said first level which occurs formed in the same way. In addition, it will
be    60   after a number of instruction cycles, approxi- appreciated that
while the character generation     mately equal to one-half said
predetermined arrangement has been described as being incor-      number of
instruction cycles, has ocurred after porated in a television receiver
including a picture  said first transition. tube, it may also be
incorporated in,a television     4. Apparatus as recited in Claim  1, 2 or
3 accessory such as a video cassette recorderwhich   65   wherein:    13
EP  0161 883  B1                    14 said source (13, 19) of a reference
frequency     reference frequency signal is improper and signal is in the
form of a signal (HFB) defining the  wherein rate at which television line
scanning occurs.       said computing means (23) is programmed to 5.
Apparatus as recited in Claim 4, wherein:       be responsive to the
detection of an improper said computing means (23) is programmed to    5
television synchronization signal for providing a perform a predetermined
operation at a second       substitute  reference  frequency  signal  (H)
predetermined number of instruction cycles after    including  a pulse
generated each time said pre- the generation of said comparison signals in
any    determined number   of --instruction cycles has of said line
scanning intervals.                    occurred. 6. Apparatus as recited in
Claim 1, 2, 3, 4 or 5    to wherein:
Patentanspruche said computing means (23) comprises a micro- processor
embodied in an integrated circuit.          1. Einrichtung  zum
Synchronisieren  des 7. Apparatus as recited in Claim 6, wherein:
Betriebs sines Recliensystems mit einem Zeitbe- said clock signal
generating means (37) com-    15   zugssignal (HFB), mit prises an
amplifying device (43) included within      einer Rechenvorrichtung (23),
die in Ansprache said integrated circuit having an input and an      auf
gesteuerte Programmbefehle arbeitet, die in output connected to respective
terminals of said    zeitlicher Beziehung zu Befehlszyklen durchge-
integrated circuit, and a frequency determining     fuhrt werden, welche
mit einer Rate auftreten, die network (45) external to said integrated
circuit   20   in synchroner Beziehung zu einem Taktsignal connected in a
feedback network between said        steht; input and output of said
amplifying device            einer Taktsignalerzeugungsvorrichtung (37, 43,
through said terminals; and                         47, 49) zum .Erzeugent
des Taktsignals, dessen - said  comparison  means (51) includes a
Phase und Frequenz steuerbar sind; und coincidence detector (57) for
generating a pulse at   25  einer Quelle (19) fur en Bezugsfrequenzsignal a
circuit point when said comparison signal (RO)    (HFB), welches eine
Bezugsfrequenz aufweist; and said reference signal (HFB) are coincident,
und and filter means (53) coupled between said circuit    gekennzeichnet
dadurch, daB die Rechenvor- point and one of said terminals.
richtung (23) durch Befehle so programmiert ist, 8. Apparatus as recited in
Claim 7 wherein:  30   daB sie jedesmal dann, wenn eine vorgegebene said
coincidence 'detector (57) comprises a       Anzahl von Befehlszyklen
aufgetreten ist, ein Ver- wired AND function gate.
gleichssignal (RO) erzeugt, weiches die Befehlszy- 9. Apparatus recited in
Claim 7 or 8 wherein:     klus-Phase und -Frequenz angibt, und said
amplifying device (43) comprises an inver-     durch eine Vorrichtung (51,
53) zum Verglei- ter.                                           35   chen
der Phase und der Frequenz des Vergleichs- 10. Apparatus as recited in
Claim 4 or any one    signals (RO) und des Bezugssignals (HFB) zum of
Claims 5 to 9 when appended directly or          Erzeugen eines
Steuersignals, weiches den Unter- indirectly to Claim 4 wherein:
schied der Phase und Frequenz des Vergleichs- there is further provided a
source (19) of a       und des Bezugssignals darstellt, um die Phase
television field rate signal (VDR) defining the rate   40   und die
Frequenz des Taktsignals in Abhbngigkeit at which television field scanning
occurs; and      von der Differenz zu steuern. V-"   said computing means
(23) is programmed to           2. Einrichtung nach Anspruch 1, bei welcher
be responsive to said field rate signal for counting  die Frequenz des
Taktsignals nominell ein ganz- the number of times said comparison signal
is       zahliges Vielfaches der Bezugsfrequenz ist; und generated after
the occurrence of said field rate   4s  die vorgegebene Anzahl der
Befehtszyklen so signal.
gewghit ist, dag die Frequenz des Vergleichssi- 11. Apparatus as recited in
any preceding claim   gnal nominell gleich der Bezugsfrequenz ist. further
comprising:                                   3. Einrichtung nach Anspruch
1 oder 2. bei a source (33) of data signals corresponding to a  weicher
character; and wherein                         so     der Beginn des
Vergleichssignals durch einen said computing means (23) is responsive to
ersten Obergang von einem ersten Niveau auf ein said data signals for
generating character pulses   zweites Niveau markiert wird und das Ende des
at a rate proportional to said rate of said instruc-  Vergleichssignales
durch einen zweiten Uber- tion cycles for slices of said character at
corre-  gang von dem zweiten Niveau auf das erste sponding counts of said
comparison signal.    55    Niveau markiert wird, welcher auftritt,
nachdern 12. Apparatus as recited in Claim 11, further     w    Anzahl von
Befehlszyklen, die ungefahr comprising:
gleich der Halfte der vorgegebenen Anzahl von 



coupling means (25, 27) for coupling said          Befehlszyklen ist, nach
dem  ersten Ubergang character pulses to an image display device (17),
aufgetreten ist. said image display device (17) being responsive    60  4.
Einrichtung nach Anspruch 1, 2 oder 3. bei to said pulses to display slices
of said character.  welcher 13. Apparatus as recited in Claim 4 or any one
die Bezugsfrequenzquelle (13  19) die Form of Claims 5 to 12 when appended
directly or         eines Signals (HFB) hat, welches die Rate defi-
indirectly to Claim 4, further comprising:           niert, mit der eine
Fernsehzeilenabtastungauftritt. detection means (61) for detecting whether
the    65  5. Einrichtung nach A spwch 4  bei welcher    15              EP
O 161 833 B1                    16 die Rechenvorrichtung (23) so
programmiert       der Anspruiche 5 bis 12 wenn direkt oder indire"t ist,
daB sie eine vorgegebene Operation bei einer  abhangig vom Anspruch 4,
weiterhin enthaltend: vorgegebenen zweiten Anzahl von Befehlszyklen
eine Detektoranordnung (61) zur Feststellung. nach der Erzeugung des
Vergleichssignals in        ob das Bezugsfrequenzsignal nicht richtig ist
und irgendeinem  der Zeilenabtastintervalle durch-    5  wobei die
Rechenvorrichtung (.J) so program- fuhrt.
miert ist, daB sie auf die Feststellung eines nich: 6. Einrichtung nach
Anspruch 1, 2, 3, 4 und 5,   richtigen Femsehsynchronisierungssignals mit
bei welcher                                        der Leferung eines
Ersatzbezugsfrequenzsignals die Rechenvorrichtung (23) einen in einer
inter-  (H) reagiert, welches einen Puls enthalt. der Irierten Schaltung
verkorperten Mikroprozessor   to  jedesmal dann erzeugt wird, wenn die
vorgege- \--nthilt.                                           bene Anzahl
von Befehlszyklen aufgetreten ist. 7. Einrichtung nach Anspruch 6, bei
welcher die Taktsignalerzeugungsvorrichtung (37) eine    Revendications in
der integrierten Schaltung enthaltene Verstir- kervorrichtung (43) mit
einem  Eingang und    15     1. Appareil pour synchroniser les operations
einem   Ausgang, die  mit entsprechenden           d'un systeme de calcul
avec un signal de tempo- Anschlussen der integrierten Schaltung verbun-
risation de r6f6rence (HFB) comprenant: den sind, und ein
frequenzbestimmendes Net-          un moyen de calcul (23) op6rant en
r6ponse a. zwerk (45), das auBerhalb der integrierten Schal-  des
instructions stockees de programme ex6cu- 'ung in ein Ruckkopplungsnetzwerk
zwischen   20   tees en relation dans le temps avec des cycles 1U,.,em
Eingang und dem Ausgang der Verstarker-      d'instructions se pr6sentant a
une fr6quence en anordnung durch die AnschlOsse verbunden ist,      rapport
de synchronisme avec un signal d'hor- enthalt und
loge; daB die Vergleichsvorrichtung (51) einen Koin-     un moyen
g6n6rateur de signaux d'horloge zidenzdetektor (57) zum Erzeugen eines
Pulses   25   (37, 43, 47, 49) pour produire ledit signal d'hor- an einem
Schaltungspunkt, wenn das Vergleichs-     loge, la phase et la fr6quence
dudit signal d'hor- signal (RO) und das Bezugssignal (HFB) zusam-      loge
6tant reglables; et menfallen, und eine zwischen den Schaltungs-
une source (19) d'un signal b la frequence de punkt und einen der
Anschlusse geschaltete Fil-    r6ference (HFB) ayant une fr6quence de r6fe-
teranordnung (53) enthalt.                   30   rence; et 8. Einrichtung
nach Anspruch 7, bei welchem        caract6rise en ce que ledit moyen de
calcul (23) der Koinzidenzdetektor (57) ein schaltungsma-    est programm6
par des instructions pour pro- Biges UND-Funktionsglied enthalt.
duire, a chaque fois qu'un nombre pr6determine 9. Einrichtung nach Anspruch
7 oder 8, bei       de cycles d'instructions s'est produit, un signal
welcher                                      35   de comparaison (RO)
indiquant la phase et la die Verstirkungsanordnung (43) einen Invertie-
fr6quence du cycle d'instructions; et rer enthalt.
un moyen (51, 53) pour comparer la phase et la 10. Einrichtung nach
Anspruch 4 oder einem       fe6quence dudit signal de comparaison (RO) et
der Anspruche 5 bis 9 bei direkter oder indirektor  dudit signal de
r6f6rence (HFB) pour produire un Abhangigkeit vom Anspruch 4, be! welcher
40   signal de r6glage qui represente la diff6rence de weiterhin eine
Quelle (19) eines fernsehteilbild-  phase et de fr6quence des signaux de
comparai- frequenten  Signals  (VDR) vorgesehen  ist,        son et de
r6ference afin de controler la phase et welches die Rate angibt, mit der
die Fernsehteil-  la frequence du signal d'horloge selon la diffe-
bildabtastung erfolgt, und                         rence. die
Rechenvorrichtung (23) so programmiert   45    2. Appareil selon la
revendication 1, ou ist, daB sie auf das teilbildfrequente Signal       la
fr6quence dudit signal d'horloge est norma- anspricht, urn die Anzahl der
Male der Erzeugung   lement un multiple entier de ladite frequence de des
Vereleichssignals nach dem Auftreten des       ref6rence; et
teilbiisFrequenten Signals zu zahlen.                ledit nombre
predetermin6 de cycles d'instruc- 11. Einrichtung nach einem der
vorhergehen-   50   tions est choisi de maniere que la frequence den
Anspruche, weiterhin enthaltend:               dudit signal de comparaison
soit normalement eine Quelle (33) von Datentsignalen entspre-     6gale a
ladite frequence de reference. chend einem Zeichen und wobei
3. Appareil selon la revendicatior '. ou 2. ou die Rechenvorrichtung (23)
auf die Datensi-        l'initialisation dudit signal de comparaison est
gnale anspricht, um Zeichenpulse mit einer Rate,  55    marqu6e par une
premiere transition d'un pre- die proportional zur Rate der Befehlszyklen
ist,   mier niveau a un second niveau et la fin dudit 



fur Streifen des Zeih(hns bei entsprechenden       signal de comparaison
est marquee par use Zahlwerten des Vergleichssignals zu erzeugen.
seconde transition dudit second niveau aud t 12. tinrichtung nach Anspruch
11 weiterhin       premier niveau qui se produit apres qu'un cer-
enthaltend:                                  60   tain nombre de cycles
d'instrujrtions. a peu o;-e eine Kopplungsvorrichtung (25, 27) zum Kop-
6gal a la moitie dudit nombre predcterrminm6 ce peln der Zeichenpulse an
aine Bildwiedergabe-      cycles d'instructions. s'est orodu; aores iar: e
vorrichtung (17), welche auf die Pulse mit einer   premiere transition.
Wiedergabe von Streifen des Zeichens reagiert.   F 4. Appareil selon la
revendication. 1. 2 ou 3Iou 13. Einrichtung nach Ansprych:4 oder einern
i   ladite source (13, 19) d unisigoal a la frec.uer-^    17
EP0161883B1                          18 de ref6rence a la forms d'un signal
(HFB) d6finis-   qui d6finit la fr6quence a laquelle so produit Is sant la
fr6quence A laquelle se produit le balayage  balayage vertical de
t6l6vision; at horizontal de tel6vision.                              ledit
moyen de calcul (23) est programme pour 5. Appareil selon Ia revendication
4, oui          repondre audit signal a la fr6quence verticale ledit moyen
de calcul (23) est programm6 pour    5    pour compter le nombre de fois .s
ledit signal de accomplir une op6ration pr6d6termin6o h un
comparaison est produit apres la pr6sence dudit sinal 3 latfrt enece
vertical~e. - x tionsapris production,-desditssignaux  ompa-
1.Appiareielon.-uige quecdbuque des reve, ^    tfarsbn da
itouffnte'riilledo balbyarge horizontal.  dications;-pr6c6dentes
cormprenant de plus: - ! 6. Apparell solon Ia revendication 1, 2, 3,4 ou 5,
to  une source 433) de signaux de donnees corres- ' o.
-.                    pondantA3un caractere; etao . ,' ,,  ,'ojedit moyen'
do calc8u6 23) comprend un micro-    lodit moyen de calcul (23) r6pond
auxdits ordinateur representepar un circuit inthgr6.         signaux d
'donn6es pour produire des impul- *. V-,, I.Appatreil seihn
lrw0ndication.6, ob,,           sions de caractere 3 une fr6quence
proportion- ledit moyaen g6n6rateur de signaux d'horloge    15   nelle' A
ladite frequence desdits cycles d'instruc- " 13: ). comprond un. dispositif
amrnplificateur (43)  tions pour. des tranchs dudit caractere a des
incorpor6 danA ledit circuit int6gr ayant une        comptes correspondants
dudit'sinal Jd compa- 4*t #' : entr*  et une -s~ortioeconnoctos a
-dot.bomes   raisone J.i rSi> ipe&lvor dudit clrcuitintegr6, et un' reseau
'12- AOppareil solon la revendication 11 compre- determrinant Ia
fr6quence(45) a I'ext6rieur dudit   20   nant de plus: - .^.i C^j~Ccit'
integrfi.; connct6 on re6seau deo contre-  un moyen d'accouplement (25,27)
pour coupler : i Q ''reaction entro ,iadito e'ntre et la sortie dudit
lesdites irmpulsions. doecaractire a un dispositf ,drlsOSftIf
dtam~ljic.,o,,l. r.rleasdls bor' es; *1  -  (17 de visua7isation dune
image, ledit disp .: .le,  moen d:coa da 1son15cornporhs    . -   (17)
iusation d'unoimage rdponda  aux- ': detectur d cotncldenco(57)u pour
prdourviiser ds tranches .irhpulslon en uo pointduweircuito06ledit signal
deo  dudit jcrctA!.' <    e;imparaison (RO) ifloldit signal~ do-referonco
13 Appareil solon la revenidication 4 ou r'une (HFB) coTncident, et
undroyon formant filtre (53)    quelconque'des revendications 5 a 12
lorsqu'elles coupl6 entre ledit point de circuit et l'une desdites  se
rapportent directement ou indirectement a la bornes.
30   revendication 4, comprenant de plus: 8. Appareil selon la
revendication 7, ou             un moyen de d6tection (61) pour d6tecter si
le ledit d6tecteur de coincidence (57) comprend       signal A la fr6quence
de r6ference est impropre et une porte ayant une fonction ET cAblee.
ob 9. Appareil selon la revendication 7 ou 8, oCu      ledit moyen de
calcul (23) est programm6 pour ledit dispositif amplificateur (43) comprend
un    35   r6pondre A la detection d'un signal impropre de inverseur.
synchronisation de t6levision pour produire un 10. Appareil selon la
revendication 4 ou l'une     signal de substitution (H) a la fr6qusnce de
ref6- : ds revendlcations 5 a 9 's rapportant directe-     rence comprenant
une impulsin produite a cha- mo.: fehnt ou indirectement ala reoendication
4, ob   quo fois 'quaedit nombre pr6determins do cycles - :-une source (19)
d Kun signal r aa frIquence   40   d'instructions s'ost produit verticale
de t6l6vision lVDR) est de plus prevue 45 50 55 60
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