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counter is characterized by having a first mode of operation wherein the
counter counts to a first US-A-4349832 (filed Dec. 29, 1980, public.
predetermined number of horizontal pulses corres- Sep. 14, 1983) entitled
"Vertical Sync Counter     sponding to reception of the vertical sync pulse
at Having Multi Modes of Operation for Different TV    5    a first
frequency, after which the vertical counter Systems", assigned to the
assignee of the present  is reset, and having at least a second mode of
invention.                                         operation wherein the
counter counts to a second predetermined number of horizontal pulses corre-
Background of the invention                        sponding to reception of
the vertical sync pulse at This invention relates to a vertical sync
counter   10   a second frequency, after which the vertical for a
television receiver and more particularly to a  counter is reset, the
vertical counter changin, vertical sync counter capable of automatically
automatically between the first and second recognising different TV line
standards corre-     modes of operation. sponding to TV systems having
different numbers of lines per picture.                        15   Brief
description of drawings Some TV receiver; include both a vertical
The invention is pointed out with particularity in oscillator and a
horizontal oscillator. However, for  the appended claims. However, other
features of reasons of economy and manufacturing simpli-      the invention
will become more apparent and the city, some TV receivers have the vertical
oscillator  invention will be best understood by referring to replaced with
a counter that is driven by the   20   the following detailed description
in conjunction output of the horizontal oscillator. This is possible  with
the accompanying drawings in which: because of the fixed relationship
between the        Fig. 1 and Fig. 2 illustrate a composite video vertical
and horizontal frequencies. The number    signal received by a TV receiver.
of lines in a TV picture varies throughout the       Fig. 3 shows a block
diagram of a basic prior an world, but in general there are two main line
25   TV receiver. standards-525 lines or 625 lines. For example, in    Fig.
4 shows in more detail a portion of the the United States the N.T.S.C.
standard applies    horizontal and vertical sweep portions of the wherein
each TV picture contains 525 lines. In    typical TV receiver shown in Fig.
3. Europe the P.A.L. and S.E.C.A.M. standards are       Fig. 5A and Fig. 5B
together illustrate a logic widely used, each TV picture containing 625
lines.   30   diagram for the vertical sync counter and asso- There is a
growing commercial need for TV          ciated logic in accordance with a
preferred receivers to be capable of recognising and receiv-  embodiment of
the invention. ing different line standards, particularly with the  Fig. 6
illustrates an [err] logic implementation of increased use of video
recording and direct        the vertical sync counter and associated logic
in satellite broadcasting. Prior art multiple standard   35   accordance
with a preferred embodiment of the TV receivers have used separate decoding
circuits  invention. for decoding picture information being transmit-
Fig. 7 illustrates a timing diagram for explaining ted at different line
standards. However these    the operation of a preferred embodiment of the
receivers are costly to manufacture and difficult to  invention. adjust and
maintain. The problem solved by the   40  Fig. 8 illustrates a logic
diagram of a vertical present invention is the automatic recognition of
sync counter and associated logic for an alterna- different TV line
standards.                      tive embodiment of the invention which is
cap- Accordingly, one object of this invention         able of
automatically recognising any desired TV according to a preferred
embodiment thereof is to  line standard. provide TV circuitry including a
vertical sync   45 counter capable of automatically distinguishing
Description of preferred embodiment between two different TV line
standards.            Before embarking on a detailed discussion of A
further object of this invention according to  the invention, it may be
helpful to briefly review an alternative embodiment is to provide TV cir-
basic television principles. A complete TV picture cuitry including a
vertical sync counter capable of   so   appears on the TV screen a given
number of times automatically adjusting to any given TV line       per
second and consists of two interlaced frames. standard.
Between each frame there is an interval during which the screen is dark.
Each TV frame however, Brief summary of the invention
is not projected as a complete unit but is created These and other objects
are achieved in accord-   55   by varying the brightness of a moving spot
of ance with a preferred embodiment of the inven-    light. That is, the
picture tube contains an electron tion by providing a vertical counter for
a TV      gun which generates an electron beam which receiver having a
horizontal oscillator for provid-  moves very rapidly back and forth across
a ing horizontal sync pulses which are coupled to at  phosphor-coated
screen. By changing  the least such counter to be counted thereby, the   60
strength of the electron beam different amounts counter being adapted to
provide output pulses to  of light are produced in different places. More a
vertical sweep generator, the counter being      exactly, the electron beam
is focused into a fine adapted to receive a vertical sync pulse, such sync
point that moves from the upper left-hand corner pulse occurring in at
least one of two frequencies  in a straight nearly horizontal line to the
right side at any given moment, wherein the vertical   65   of the screen.



3               EP 0 091 445 B1                    4 After each movement
from left to right, the      black and white TV receiver. From the antenna,
a beam intensity is reduced so that no light is      transmission line 8
brings all signals received by produced during the return motion from right
to   the antenna to tuner 10 whose function it is to left. After any given
line is painted, the beam is  select the desired band of frequencies and
reject moved down an increment on the tube face to the    5    all others.
The tuner passes only the desired next line position. While the motion of
the elec- .  signal to the [err] amplifier 12. tron beam  is called
"scanning", the electron        Television IF amplifier 12 Includes a
plurality of actions involved are generally referred to as       IF stages
which amplify the IF signals. To prevent "sweeping" and we speak of a
horizontal sweep       overloading and to minimize picture changes
frequency of approximately 15,750 cycles per   10   during fading of the
transmission signal, auto- second for a line standard having 525 lines per
matic gain control is used to control the amplifica- picture.
tion of the IF signal. It should be obvious that there must be some
The output of IF amplifier 12 is applied to a synchronization between the
image seen by a         detector 14 which removes the amplitude modu-
remote television camera and that which is ulti-  15  lated video signal
and applies it to video amplifier mately shown on the TV screen. If, for
example,     16. The sound signal is removed, amplified, clip- the receiver
scans a picture in more or less than   ped and limited in audio section 18.
The output of one-thirtieth of a secono, the picture will appear  audio
detector 18 is applied to audio amplifier 20 to roll vertically. Thus,
great care is taken to    which is similar to audio amplifiers found in
radio synchronize accurately the scanning of each line   20   receivers.
The output of the audio amplifier is and frame. To achieve this,
synchronizing signals  applied to the speaker. are transmitted to the
receiver with the sound and   Video amplifier 16 requires more bandwidth
video  information. In addition to providing         than audio amplifier
20. This is accomplished signals which control the starting of each line,
the  using special peaking circuits for the high and low electron beam must
be turned off during the time   25   frequency response. The output of
video amplifier in which it returns to its starting place. This return  16
is applied to the picture tube and to a sync time is often referred to as
the retrace or flyback  separator 22 which is unique to television period
and is approximately 12 microseconds        receivers. As described
earlier, the horizontal and long for each line (the horizontal flyback),
but is  vertical synchronization pulses appear on top of considerably
longer for the period when the beam    30   their respective blanking
signals which are sand- returns from the bottom to the top of the screen
wiched between lines of picture signal. The sync (the vertical flyback
period).                     separator clips the synchronization pulses off
the Fig. 1 illustrates a black and white video signal  composite video
signal after the signal has been including the horizontal synchronization
pulses 2  amplified in video amplifier 16. Two separate and the horizontal
blanking pulse 4. Interposed   35   filters may be employed to separate the
vertical between successive horizontal blanking pulses is   from the
horizontal synchronization pulses. For the actual black and white video
signal 6 corre-    example, a high pass filter would permit only the
sponding to one picture line.                      horizontal
synchronization pulses to reach hori- Referring to Fig. 2, the start of
each field of   zontal sweep section 25 while the vertical pulses vertical
scanning is dictated by a vertical syn-   40   could be passed through a
low pass filter to the chronization or vertical blanking pulse which lasts
vertical sweep section 26. much longer than the horizontal synchronization
The vertical sweep section generates the actual pulses. To avoid losing
horizontal synchroniza-    signals which pass through the deflection yoke
of tion during the vertical flyback or blanking period,  the picture tube
to move the electron beam up the  horizontal  synchronization  pulses  are
45   and down. Similarly, the horizontal sweep section superimposed on the
vertical blanking pulse. The   is responsible for moving the electron beam
first six pulses are very narrow and are referred to  across the tube. as
equalizing pulses.                                Referring  now  to  Fig.
4,  (see  also Next, there are six wide pulses which comprise
US-A-4227214) it is seen that the vertical and the  actual  vertical
synchronization  pulse   50   horizontal sweep systems of a TV receiver may
separated by the horizontal synchronization        include a free-running
horizontal oscillator 28 the period. This is followed by an additional six
output of which is coupled to a horizontal sweep equalizing pulses and then
four regular horizontal  generator 30 after being divided in half by a
synchronizing pulses that start at the top of the  divide-by-two circuit
29. The horizontal oscillator picture. Note that the vertical blanking
period   55   28 output is also coupled as an input to a vertical extends
through this time and darkens the screen   counter 34 by way of a lead 32.
The input to the while the beam moves from bottom to top and
free-running horizontal oscillator 28, in the pre- covers the first four
lines of the picture. It will be  sence of a received TV signal, is the
horizontal understood by one of ordinary skill in the art that  sync
signal. In the absence of a vertical sync pulse the actual number of
equalising pulses, vertical   60   applied thereto which is extracted from
the synchronization  pulses, and  horizontal syn-      received TV signal,
the vertical counter 34 will chronization pulses occurring during the
vertical  keep counting up to a predetermined upper count blanking period
may vary according to the par-     limit which in a preferred embodiment is
slightly ticular line standard.                             greater than
the highest expected number of lines 



Fig. 3 shows a block diagram of a basic prior art   65   in each frame. In
the preferred embodiment 3    5              EP 0 091 445 B1 shown in Fig.
5A-5B, an upper count limit of 768  circuit 95 is implemented in well known
fashion. is provided by merely tying the outputs of the    and is reset
overload 99. "256" and "512" stages of counter 60 back          AND gates
81-83 generate high logic level through an AND gate (not shown) as an
additional  signals when the vertical sync counter 60 attains input to AND
gate 90 whose output is the reset   5   counts of 625, 576, and  25
respectively. For lead 96 to counter 60. The reason for providing an
example, AND gate 81 goes high only when upper count limit is to prevent
too low a frame   counter stages A, E, F, G and J are all high. The rate.
output of AND gate 81 is inverted by inverter 43 A lower count limit of 512
is also provided by  and forms one input to NAND gate 84. The output tying
the output of the "512" stage of counter 60   10   of AND gate 83 is
inverted by inverter 45 and back over lead 97 to AND gate 90 in order to
forms the other input to NAND gate 84. The prevent too high a frame rate
which might         output of NAND gat 84 Is applied as an input to damage
the television tube or give undesirable    divide-by-four circuit 93. as an
input to AND gate visual effects under abnormal transmission con-   85, and
as an input to NAND gate 88. ditions. Referring again to Fig. 4, upon
counting   15  The P output of D flip-flop 55 forms one input to up to the
predetermir ed upper count limit, the   NAND gate 86. The M output of latch
94 forms the vertical counter 34 wil automatically reset and   other input
to NAND gate 86 as well as an input to provide a vertical output pulse to a
vertical sweep  NAND gate 88. The P output of D flip-flop 55 generator 36.
The output of the vertical sweep    forms one input to NAND gate 92, the
other input generator 36 and the horizontal sweep generator   20   of which
is the M output of latch 94. The NAND 30 is applied to the picture tube
(Fig. 3) to provide  gate 82 output forms one input to NAND gate 89 a
raster scan thereon. The presence of the vertical  and one input to AND
gate 85. The outputs of and horizontal sync pulses from a received TV
AND gate 85 and NAND gate 86 form the two signal enable the picture on the
picture tube to be  inputs to AND gate 87, the output of which forms
synchronized with the picture being transmitted   25   the reset lead 98 to
divide-by-four counter 93. The in a well known manner.
output of NAND gate 88 forms an input to NAND Referring now to Fig. 5A and
5B a vertical sync  gate 89, the output of which forms an input to counter
60 in accordance with a preferred         AND gate 90. The 512 output of
counter 60 forms embodiment of the present invention includes ten  the
other input to AND gate 90, the output of flip-flops A-J, interconnected in
a well known   30   which forms the reset lead 96 to counter 60. manner.
The output of NAND gate 89 also forms an input Counter 60 counts pulses
received at twice the  to NAND gate 91. The O output of divide-by-four
horizontal oscillator frequency applied thereto by  circuit 95 forms the
other input to NAND gate 91, way of lead 50, inverter 40, and lead 51. A
"D"   the output of which represents the input to the N type flip-flop 55
has its C input coupled to receive   35   stage of divide-by-four circuit
95. The O output of the inverse of the 2x horizontal oscillator pulses
divide-by-four circuit 95 forms an input to AND over lead 52 outputted from
inverter 40. The D    gate 83. input of flip-flop 55 receives the vertical
sync   The circuit shown in Figs. 5A and 5B represents pulses provided by a
received TV signal by way of  a Boolean logic diagram of the vertical sync
lead 53, inverter 42, and lead 54. The operation of   40   counter of the
present invention. It should be the D flip-flop 55 is such that its P
output is equal  clear to one of ordinary skill in the art that the to the
logic level appearing on its D input at each  present invention may be
implemented either negative-going transition of the 2x horizontal    with
discrete components or in integrated circuit pulse input at C.
form using any appropriate circuit technology Divide-by-four circuit 93 and
latch circuit 94,   45   such as [err]   ECL, MOS, CMOS or the like. A
together with their associated logic gates, per-  preferred embodiment of
the present invention form a threshold or flywheeling function with     was
implemented in integrated circuit form using respect to the synchronizing
of vertical sync     [err] logic, a logic diagram of which is given by Fig.
counter 60 to the vertical sync pulses, in a manner  6. which will be
explained below. Divide-by-four   50  Fig. 6 shows an [err] implementation
of the circuit circuit 93 is implemented in well known fashion
illustrated in Figs. 5A and 5B in Boolean logic as is latch 94.
Divide-by-four circuit 93 is reset by  form. The circuit elements appearing
in Fig. 6 means of a positive-going reset pulse over lead   which perform
the same logic function as those 98. Latch 94 may be thought of as an
additional   appearing in Figs. 5A and 5B are given the same divide-by-two
stage of divide-by-four circuit 93;   55   reference numerals. The 12L
circuit implementa- however, latch 94 does not have a reset lead, so  tion
will be apparent to one of ordinary skill in the that its output M assumes
a high logic level each  art. In general, the basic logic gate in an [err]
circuit time stage L of divide-by-four circuit 93 makes a  implementation
is an inverter with an open collec- high-to-low transition, i.e., everytime
divide-by-  tor multiple outputs. An output of one or more four circuit 93
reaches a count of 4.       60   gates can be connected together to the
input of Divide-by-four circuit 95 performs a dis-       another gate
similar to the way that "wired OR" 



criminator function in that it alters the overall  functions can be
achieved with open collector counter operation depending upon whether a 525
TTL. or 625 line standard is being received, as will be  It will be perhaps
easier to understand the [err] explained in greater detail below.
Divide-by-four   65   equivalent of the Boolean logic shown in Figs. 5A
7               EP  0091 445 B1                    8 and 5B by reference to
a specific portion of the 12L  stage, and this cares on by analogy down to
the circuit. Let us consider lead 48 of Fig. 6, which   J stage which
changes state every 512 falling provides the 625 output lead of counter 60.
The     transitions of the A stage. outputs of individual stages A, E, F, G
and J are     Whether the vertical sync counter 60 is oper- tied together
at point 49. Each of these outputs    5    ating under a 525 line standard
or a 625 line represents a transistor collector, which collectors
standard, the circuit operation initially occurs in a are tied together at
point 49. A high signal level is  so-called Sync Pulse Reset Mode during
which passed over lead 54 to inverter 43 only if the     mode counter 60 is
reset directly by the vertical outputs of stages A, E, F, G and J are all
high. This  sync pulses. When 4 successive vertical sync corresponds in a
Boolean logic sense to AND gate   10   pulses of the same line standard
(i.e. 525 or 625) 81 in Fig. 5A. By analogy a high signal level       have
been received, the opreation of the circuit representing the 525 output is
generated over       changes to the so-called Countdown Reset Mode lead 57
to inverter 45 only if stages A, C, D and J  wherein counter 60 is reset by
its having attained are all high, and output O is also high. This AND   a
count of 525 or 625 depending upon whether it function corresponds
logically to AND gate 83 in   15  is operating in the 525 or 625 line
standard, Fig. 5A. With reference to the outputs of inverter  respectively.
43 and 45 in Fig. 6, these are connected at point     The operation of the
circuit is the Sync Pulse 47, which represents a "wired OR" function,
Reset Mode when receiving a 525 line standard corresponding to AND gate 84
in Fig. 5B. To the     will now be described. This mode corresponds to
everyday practitioner the Boolean logic operation    20   a situation where
the circuit is changing over from of the 12L implementation shown in Fig. 6
should   receiving 625 line standard to 525 line standard, be readily
apparent.                                or to a situation where counter 60
has lost synchronization with the vertical sync pulse for at Operation of
preferred embodiment                   least a succession of 4 vertical
sync pulses, or to a The operation of the preferred embodiment in   25
situation where the circuit is attempting to gain automatically
distinguishing between 525 and        synchronization with the vertical
sync pulse when 625 line standards will now be described.           the TV
receiver is first turned on. Since the circuit As an aid to understanding
the operation of the   is operating in the Sync Pulse Rest Mode the M
preferred embodiment shown in Fig. 5A and 5B,       output of latch 94 is
low. The M output of latch 94 let us first consider the effect of the 2X
horizontal   30   is always low for the Sync Pulse Reset Mode and
oscillator clock pulses on at least the A and B     is always high when the
circuit is in the Count- stages of vertical sync counter 60. Let us
consider  down Reset Mode. further the combined effect of the clock pulses
at    Let us assume that the output O of divide-by- the C input and the
vertical sync pulse at the D    four circuit 95 is low, indicating that the
circuit input upon the P output of D flip-flop 55. By    35   was
previously operating in response to a 625 line reference to Fig. 7 the
pulse train applied to the C  standard. The output O of divide-by-four
circuit 95 input of D flip-flop 55 (equivalent to the inverse of  is always
high when the circuit is operating in the 2X horizontal oscillator signal)
is shown at the  response to a 525 line standard and it is always top in
the form of a series of regularly spaced ON  low when the circuit is
operating in response to a and OFF states, the high-to-low transitions of
40   625 line standard. which being numbered 1-7. Recalling the oper-
The low level M output of latch 94 means that ation of D flip-flop 55, the
high-to-low transitions  the M output is high, which output is applied to
of the C signal latch the P output at the same logic  NAND gate 92. When
the vertical sync pulse level as that appearing at the D input at the
makes its low-to-high transition, such pulse is moment of the high-to-low C
transition. The   45   inverted by inverter 42 to provide the D signal as
second line down in Fig. 7 shows the signal level   shown on the second
line of Fig. 7. At the falling appearing at the D input to D flip-flop 55.
The     transition of C pulse 2 (Fig. 7) the P of D flip-flop segment 41 of
the D signal represents the inver-    55 goes high, and the output of NAND
gate 91 sion of the received vertical sync pulse, and it will  accordingly
goes low. Since the M output of latch be noted that the vertical sync pulse
does not   50   94 is low, the output of NAND gate 88 is high. necessarily
occur synchronously with the C pulse    Thus when the output of NAND gate
92 goes low, train.                                              the output
of NAND gate 89 goes high. We will The next two lines in Fig. 7 represent
the P and  assume that counter 60 has attained a count of at P signals,
respectively. The P signal makes a high-  least 512 at the time the
vertical sync pulse is to-low transition at 44, since the D signal is low
55   received on line 53. Therefore AND gate 90 will be when the C signal
makes its high-to-low transition  enabled and generate a reset pulse to
each stage 2. Signal P returns high at 46, since signal D is   A-J of
counter 60 over reset lead 96. Thus we see again high at this time.
than when operating in the Sync Pulse Reset Fig. 7 shows the relationship
between stages A    Mode counter 60 is reset by the vertical sync 



and B of counter 60 and the C pulses to be such    60   pulse. that stage A
changes state with every falling        To understand how the
divide-by-four circuit 95 transition of the C signal. The B stage changes
changes state to correspond to the receipt of a state with every 2
transitions of the A stage, i.e.  525 line standard, it will be appreciated
that after with every falling transition of the A stage. The C  receipt by
the circuit of 4 consecutive sync pulses stage changes state every 4
transitions of the A    65   at lead 53, NAND gate 89 will have generated 4
5    9              EP 0 091 445 B1                    10 high-to-low
transitions to NAND gate 91. NAND    circuit must start over again looking
for 4 con- gate 91 is enabled by output O of divide-by-four  secutive
coincidences. circuit 95 being high, so it passes 4 consecutive  Now the
operation of the circuit when receiving pulses into divide-by-four circuit
95, the last of  525 line standard in the Countdown Reset Mode which
changes the state of output O from low to    5   will be described. For
these conditions, as men- high, representing 625 line standard reception.
tioned above, output M of latch 94 is high, Next the changeover of the
circuit operation    representative of the Countdown Reset Mode. Of from
Sync Pulse Reset Mode to Countdown Reset     course, output O of
divide-by-four circuit [err] Mode when receiving 525 line standard will be
remains high, indicative of operation in the 525 described. As mentioned
above, this changeover   10  line standard, in order to enable AND gate 83
to occurs after 4 consecutive matches between a 525  generate the 525
output. For the condition when count in counter 60 and the vertical sync
pulse.  the 525 count coincides with the vertical pulse When this
changeover occurs the M output of       (actually the low-to-high
transition of output P of latch 94 changes state from a low logic level to
a  flip-flop 55), the output of NAND gate 84 is high, high logic level. Let
us examine this changeover   15   as is the output of NAND gate 92. Thus
AND gate in detail by looking a. the various logic levels  85 generates a
high level output to AND gate 87. occurring within the circuit for the
condition when  At the same time NAND gate 86 generates a reset the 525
count of counter 60 occurs simul-        pulse over lead 98 to the K and L
stages of divide- taneously with the vertical sync pulse.           by-four
circuit 93. Actually the match is made between the 525   20  Thus, although
divide-by-four circuit 93 is con- count and the low-to-high transition of
the P    tinually trying to increment by 1 with each output of D flip-flop
55. The reason for clocking  coincidence of a 525 count with a P pulse, it
is the vertical sync pulse into the D flip-flop 55 is to  reset each time,
so that the M output of latch 94 synchronize its transitions exactly with
the C    remains high, causing the circuit to remain in the signal
transitions. Since output M of latch 94 is  25   Countdown Reset Mode as it
should for these high when output P of flip-flop 55 is high, NAND
conditions. This operation represents the "nor- gate 92 output is low. The
corresponding low     mal" operational mode of the circuit when 525 input
to AND gate 85 causes the output of gate 85  line standard is being
received. to remain low, which keeps AND gate 87 disabled    When operating
normally in the Countdown so that divide-by-four circuit 93 is not reset at
this   30   Reset Mode, the necessary vertical sweep signals time.
are derived from counter 60 by appropriately When counter 60 is at the 525
count, AND gate  tapping counter stages A-J as required. For 83 goes high,
since it is enabled by output O of  example, when the circuit of the
preferred divide-by-four circuit being high. The output of  embodiment is
used with associated TV time base AND gate 83 is inverted by inverter 45
and applied   35   circuitry for which it was designed, the start of the to
NAND gate 84. The other input to NAND gate    ramp drive output begins with
the reset pulse to 84 is high, since the output of AND gate 81,      the
counter 60 and remains until a count of 16. representing the 625 count, is
low. Thus as      The start of the blanking output starts at a count
counter 60 attains the 525 count, NAND gate 84   of 516 (or 616 if
operating in a 625 line standard) generates a positive pulse to the K stage
of divide-   40   and lasts until a count of 36. by-four circuit 93, thus
incrementing such count   A signal derived from the O output of divide-by-
by one count.                                    four circuit 95 indicates
to appropriate circuitry When counter 60 leaves the 525 count the
within the TV receiver whether a 525 or 625 line output of NAND gate 84
reverts to a low signal   standard is being received. This signal, for
level which keeps AND gate 85 disabled and   45   example, can provide
chrominance decoding accordingly prevents resetting of divide-by-four
information, the 525 line standard being indica- circuit 93 over reset lead
98. Thus to summarize,  tive of NTSC and the 625 line standard being as the
circuit counts successive coincidences    indicative of PAL or SECAM. Also
the 525/625 line between the 525 count and the vertical sync      standard
output may be used to control the pulse, each successive coincidence
increments   50   picture height, a slower ramp being required for
divide-by-four circuit 93 by one count until on the  625 line standard
operation. fourth successive coincidence output M of latch    In addition,
provision may be made for locking 94 is switched to a high logic level. All
during the  the circuit in the Sync Pulse Reset Mode. This may time these
coincidences are being counted, the    be desirable under circumstances
where non- resetting of divide-by-four circuit 93 is inhibited.   55
standard TV transmission signals are received, for When the output M of
latch 94 goes high, this    example from a video recorder or from certain 



indicates that the Countdown Reset Mode of       non-standard TV broadcast
transmissions. operation has been attained, and it will take four  In
addition the circuit may be provided with an successive non-coincidences to
throw the circuit  output derived from the M output of latch 94 to
operation back to the Sync Pulse Reset Mode. It  60  indicate either the
Sync Pulse Reset Mode or the should be noted, however, that while the
circuit is  Countdown Reset Mode. The signal could be trying to attain the
Countdown Reset Mode if     used, for example, to control the TV audio
output. there is a single non-coincidence between the 525  In Germany, for
example, TV manufacturing regu- count and the vertical sync pulse,
divide-by-four  lations require that the TV audio be muted if the circuit
93 will be immediately reset, so that the   65   TV receiver is not
receiving a valid TV picture, in    11          EP 0 091 445 B1
12 order to prevent monitoring of police reports and  when counter 60
reaches a count of 576, AND the like over a TV receiver. Also this output
could  gate 82 generates a high level signal over lead 99 be used to bias
the vertical sync input in the    to reset divide-by-four circuit 95. The O
output of Countdown Reset Mode in order to provide a        circuit 95 thus
goes to a low signal level, inhibit- higher quality sync pulse input to the
circuit.  5   ing AND gate 83 from generating further high Let us now
consider what happens if the line    level signals so long as the circuit
is operating in standard changes to 625 when the circuit is       the 625
line standard. The same holds true for operating in the Countdown Reset
Mode while       each successive operational cycle while the circuit
receiving 525 line standard.                      is receiving 625 line
standard, since each 576 The 525 count of counter 60 will no longer   10
count causes divide-by-four circuit 95 to be reset, coincide with the P
output of flip-flop 55. For   so that its output O remains at a low signal
level. example, assume that the 525 count is high from     During the next
count cycle of counter 60, the AND gate 83 and that the P output of
flip-flop 55 is  attainment of the 525 count has no effect, as low. The P
output of flip-flop 55 is high, causing  mentioned above, since the low
level signal at the NAND gate 86 to generate a low logic level to   15
output O of circuit 95 inhibits AND gate 83 from AND gate 87, so that the
divide-by-four circuit 93  generating a high signal level. When counter 60
is no longer being reset during each counter      reaches a count of 576,
divide-by-four circuit 95 is cycle. Although the vertical sync pulse is now
reset again as described above. When counter 60 occurring much later (i.e.
at a time corresponding  reaches the 625 count we will assume that this to
a count of 625 in the counter 60), until the   20   occurs simultaneously
with receipt of the vertical circuit reverts to the Sync Pulse Reset Mode
sync pulse on lead 53. The 625 count causes AND counter 60 will be reset by
a count of 525 for at  gate 81 to generate a high level signal which is
[err] 4 consecutive non-coincidences between the   inverted by inverter 43,
causing NAND gate 84 to 525 count of counter 60 and the vertical sync
generate a high signal level input to divide-by- pulse, which is now
occurring at 625 line inter-   25   four circuit 93 to increment it by 1
count. The vals. For each successive non-coincidence, the    receipt of the
vertical sync pulse at the same time divide-by-four circuit 93 is
incremented by 1, until  causes the output P of flip-flop 55 to go high, on
the fourth successive non-coincidence output   causing NAND gate 92 to go
low. Since the upper M of latch 94 changes state from high to low,
input to NAND gate 89 is being held by the low indicating that the circuit
operation has been   30  level M output of latch 94 applied to NAND gate
thrown back to the Sync Pulse Reset Mode.         88, the output of NAND
gate 89 goes high at this However, if before output M changes state the
time. Since we have reached at least a count of line standard reverts to
525 and the circuit      512, the output of stage J of counter 60 is high,
reachieves synchronization, the divide-by-four    enabling AND gate 90 to
pass the high level circuit 93 will be reset as described above, and the
35   output of NAND gate 89 as a high level signal over circuit operation
will remain in the Countdown    lead 96 to reset each stage A-J of counter
60. Reset Mode.                                         For the next three
cycles of counter 60 the same After the output M of latch 94 has gone high,
thing happens, assuming that during each cycle the next time that counter
60 attains a count of  the vertical sync pulse occurs simultaneously 525,
divide-by-four circuit 93 is reset. This occurs   40   with attainment of
the 625 count by counter 60. since output M of latch 94 is now providing a
low  On the fourth successful match between the 625 level input to NAND
gate 86, causing same to      count and the vertical sync pulse,
divide-by-four generate a high level input to AND gate 87. When  circuit 93
rolls over, and latch 94 is set to a high the 525 count is reached, the
output of AND gate   state. The output M of latch 94 being in a high 83
goes high, causing a low level output to be   45   state indicates that the
circuit is now operating in generated by inverter 45 to NAND gate 84. This
in  the Countdown Reset Mode, wherein the reset- turn generates a high
level input to AND gate 85.  ting of counter 60 is occurring each time a
count Since according to our assumption we are now      of 625 is reached.
So long as the circuit continues receiving 625 line standard, at the moment
to operate in the 625 line standard, counter 60 counter 60 attains a count
of 525, there should be   50   continues to be reset by the count of 625,
and the no vertical sync pulse received on lead 53, to the  divide-by-four
circuit 93 continues to be reset, so P output of flip-flop 55 will be low,
and the output  that the output M of latch 94 remains in its high of NAND
gate 92 will be high, thus enabling AND   state. gate 85. At the same time
output P of flip-flop 55 is  We will now consider the situation where the 



high, causing NAND gate 86 to generate a high   55   circuit is operating
in the 625 line standard and a level input to AN D gate 87. Thus at the 525
count a  vertical sync pulse is received prior to counter 60 high level
signal is generated by AND gate 87    reaching a 625 count. Should this
happen, over lead 98 to reset stages K and L of divide-by-  counter 60 is
not reset by the early occurring four circuit 93. At the same time the
counter 60 is  vertical sync pulse. Also the divide-by-four circuit not
reset. Both inputs to NAND gate 89 are high.   60   93 is not reset. When
the counter 60 reaches a The output M of latch 94 being low holds the
count of 576, divide-by-four circuit 95 is reset as output of NAND gate 88
high, while the P output   usual. When the counter 60 reaches the 625 of
flip-flop 55 being low holds the output of NAND  count, counter 60 is
reset, and divide-by-four gate 92 high.
circuit 93 is incremented by 1. If these conditions During the same count
cycle under discussion,   65   prevail for 4 successive cycles,
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circuit 93 will roll over, causing the output M of  60. Requiring the J
output to be present limits the latch 94 to go low, indicating that the
circuit    loading to line counts equal to or higher than 512 operation has
reverted to the Sync Pulse Reset     in the embodiment illustrated;
however, this Mode. Assuming that the earlier occurring verti-   lower
limit could be reduced by using an approp- cal sync pulses represent a
change of 525 line    5    riate lower output from counter 60 as a
condition standard, each received vertical sync pulse will  for generating
the enable pulse to 10-bit latch 5. now cause counter 60 to be reset, such
resetting     After counter 60 has been reset by 4 consecu- occurring
simultaneously with counter 60 reach-    tive sync pulses, latch 94 changes
state in the ing a 525 count. Since a count of 576 is no longer  manner
described above with reference to the being attained, divide-by-four
circuit 95 is no    10   preferred embodiment shown in Figs. 5A and 5B.
longer being reset during each counter cycle, so   This means that the
circuit has entered the Count- once the circuit operation reverts to the
Sync      down Reset Mode, wherein counter 60 is reset Pulse Reset Mode,
then 4 counter cycles later       during each cycle at the time the counter
count is divide-by-four circuit 95 reaches an internal count  equal to the
contents of 10-bit latch 5. of 4, causing its output O to go high. Output 0
15    In essence, the universal line standard circuit being high indicates
that the circuit is now again  illustrated in Fig. 8 is a self-programming
system, operating in the 525 line standard. Once output O   since any line
standard number equal or above goes high, AND gate 83 is once again enabled
to    the chosen lower limit can be automatically generate a high signal
level output of each count   recognised by the circuit. of 525 as mentioned
above with reference to   20 operation of the circuit in the Sync Pulse
Reset   Claims [err] when receiving 525 line standard. Each successive
cycle of counter 60 reaching a count of  1. A vertical counter (34) for a
TV receiver 525 causes the divide-by-four circuit 93 to incre-  having a
horizontal oscillator (28) for providing ment by 1, until the output M of
latch 94 goes   25   horizontal sync pulses which are coupled to at high.
During these 4 cycles counter 60 is reset    least said counter to be
counted thereby: each time by the vertical sync pulse received on     said
counter being adapted to provide output line 53. However, when output M of
latch 94 goes    pulses to a vertical sweep generator (36), high this
indicates that the Countdown Reset         said counter being adapted to
receive a vertical Mode had again been reached, and from now on    30
sync pulse, said sync pulse occurring in at least the counter 60 is reset
by reaching a count of 525  one of two frequencies, with respect to said so
long as the circuit remains in the Countdown    horizontal sync pulses, at
any given moment, Reset Mode.
wherein said vertical counter is characterised by having at least a first
mode of operation Description and operation of alternative embodi-   35
wherein said counter counts to a first predeter- ment
mined number of said horizontal pulses corre- Fig. 8 shows an [err]
implementation of a vertical  sponding to reception of said vertical sync
pulse sync counter with automatic recognition of any      at a first
frequency, after which said vertical given line standard.
counter is reset, and having at least a second That is, the vertical sync
counter illustrated in   40   mode of operation wherein said counter counts
to Fig. 8 is capable of automatically recognising any  a second
predetermined number of said horizon- line standard, regardless of the
number of lines    tal pulses corresponding to reception of said [err]
picture. Instead of hard-wiring a particular     vertical sync pulse at a
second frequency, after count, i.e. 525 or 625, into the vertical sync
which said vertical counter is reset, counter circuit, the contents of
stages A-J of   45  said vertical counter comprising means respon- counter
60 are concatenated and parallel-loaded    sive to said horizontal pulses
and to said vertical over 10-bit busses 23 and 3 into 10-bit latch 5 at a
sync pulses for providing a change signal indica- moment determined by the
vertical sync pulse, at   tive of a change from reception at one frequency
least when the circuit is operating in the initial  to reception at a
different frequency, said vertical Sync Pulse Reset Mode. During subsequent
so   counter changing automatically between said first counter cycles, the
1 0-bit contents of counter 60 is  and second modes of operation in
response to 



transferred into 10-bit comparator 7 via 10-bit bus  said change signal.
23. The contents of 10-bit latch is simultaneously   2. The vertical
counter as recited in claim 1, transferred into 10-bit comparator 7 via
10-bit bus  wherein when said counter begins operating in 21. Comparator 7
compares the 10-bit count of   55   either mode of operation said counter
is reset counter 60 with the contents of 10-bit latch 5 at  automatically
by said vertical sync pulse for a the moment the vertical sync pulse is
received,    predetermined number of counter cycles where- and if there is
coincidence counter 60 is reset.   upon said counter is thereafter reset by
the count The conditions for loading the 10-bit latch 5     contained
within said counter corresponding to with the contents of counter 60 are
the simul-   60   the predetermined number of horizontal pulses taneous
presence of the sync pulse, the clock      associated with the particular
mode of operation. pulse C being high, and the J output of counter 60   3.
The vertical counter as recited in claim 2 being high. This AND function
provides an enable   wherein said counter is again reset by said verti-
pulse to the 10-bit latch 5 over lead 59, enabling  cal sync pulse for at
least said predetermined the latch to be loaded with the contents of
counter   65   number of cycles whenever said counter count    13
EP 0 091 445 B1                       14 circuit 93 will roll over, causing
the output M of  60. Requiring the J output to be present limits the latch
94 to go low, indicating that the circuit    loading to line counts equal
to or higher than 512 operation has reverted to the Sync Pulse Reset     in
the embodiment illustrated; however, this Mode. Assuming that the earlier
occurring verti-   lower limit could be reduced by using an approp- cal
sync pulses represent a change of 525 line    5    riate lower output from
counter 60 as a condition standard, each received vertical sync pulse will
for generating the enable pulse to 10-bit latch 5. now cause counter 60 to
be reset, such resetting      After counter 60 has been reset by 4 consecu-
occurring simultaneously with counter 60 reach-     tive sync pulses, latch
94 changes state in the ing a 525 count. Since a count of 576 is no longer
manner described above with reference to the being attained, divide-by-four
circuit 95 is no    10   preferred embodiment shown in Figs. 5A and 5B.
longer being reset during each counter cycle, so    This means that the
circuit has entered the Count- once the circuit operation reverts to the
Sync      down Reset Mode, wherein counter 60 is reset Pulse Reset Mode,
then 4 counter cycles later       during each cycle at the time the counter
count is divide-by-four circuit 95 reaches an internal count  equal to the
contents of 10-bit latch 5. of 4, causing its output O to go high. Output 0
15    In essence, the universal line standard circuit being high indicates
that the circuit is now again  illustrated in Fig. 8 is a self-programming
system, operating in the 525 line standard. Once output O  since any line
standard number equal or above goes high, AND gate 83 is once again enabled
to     the chosen lower limit can be automatically generate a high signal
level output of each count   recognised by the circuit. of 525 as mentioned
above with reference to   20 operation of the circuit in the Sync Pulse
Reset    Claims [err] when receiving 525 line standard. Each successive
cycle of counter 60 reaching a count of    1. A vertical counter (34) for a
TV receiver 525 causes the divide-by-four circuit 93 to incre-  having a
horizontal oscillator (28) for providing ment by 1, until the output M of
latch 94 goes   25   horizontal sync pulses which are coupled to at high.
During these 4 cycles counter 60 is reset    least said counter to be
counted thereby: each time by the vertical sync pulse received on      said
counter being adapted to provide output line 53. However, when output M of
latch 94 goes    pulses to a vertical sweep generator (36), high this
indicates that the Countdown Reset         said counter being adapted to
receive a vertical Mode had again been reached, and from now on    30
sync pulse, said sync pulse occurring in at least the counter 60 is reset
by reaching a count of 525  one of two frequencies, with respect to said so
long as the circuit remains in the Countdown     horizontal sync pulses, at
any given moment, Reset Mode.
wherein said vertical counter is characterised by having at least a first
mode of operation Description and operation of alternative embodi-  .35
wherein said counter counts to a first predeter- ment
mined number of said horizontal pulses corre- Fig. 8 shows an [err]
implementation of a vertical  sponding to reception of said vertical sync
pulse sync counter with automatic recognition of any      at a first
frequency, after which said vertical given line standard.
counter is reset, and having at least a second That is, the vertical sync
counter illustrated in   do   mode of operation wherein said counter counts
to Fig. 8 is capable of automatically recognising any  a second
predetermined number of said horizon- line standard, regardless of the
number of lines    tal pulses corresponding to reception of said [err]
picture. Instead of hard-wiring a particular  vertical sync pulse at a
second frequency, after count, i.e. 525 or 625, into the vertical sync
which said vertical counter is reset, counter circuit, the contents of
stages A-J of   45  said vertical counter comprising means respon- counter
60 are concatenated and parallel-loaded     sive to said horizontal pulses
and to said vertical over 10-bit busses 23 and 3 into 10-bit latch 5 at a
sync pulses for providing a change signal indica- moment determined by the
vertical sync pulse, at   tive of a change from reception at one frequency
least when the circuit is operating in the initial  to reception at a
different frequency, said vertical 



Sync Pulse Reset Mode. During subsequent   so   counter changing
automatically between said first counter cycles, the 10-bit contents of
counter 60 is  and second modes of operation in response to transferred
into 10-bit comparator 7 via 10-bit bus  said change signal. 23. The
contents of 10-bit latch is simultaneously   2. The vertical counter as
recited in claim 1, transferred into 10-bit comparator 7 via 10-bit bus
wherein when said counter begins operating in 21. Comparator 7 compares the
10-bit count of   55   either mode of operation said counter is reset
counter 60 with the contents of 10-bit latch 5 at   automatically by said
vertical sync pulse for a the moment the vertical sync pulse is received,
predetermined number of counter cycles where- and if there is coincidence
counter 60 is reset.    upon said counter is thereafter reset by the count
The conditions for loading the 10-bit latch 5     contained within said
counter corresponding to with the contents of counter 60 are the simul-
60   the predetermined number of horizontal pulses taneous presence of the
sync pulse, the clock       associated with the particular mode of
operation. pulse C being high, and the J output of counter 60   3. The
vertical counter as recited in claim 2 being high. This AND function
provides an enable    wherein said counter is again reset by said verti-
pulse to the 10-bit latch 5 over lead 59, enabling  cal sync pulse for at
least said predetermined the latch to be loaded with the contents of
counter   65   number of cycles whenever said counter count    15
EP 0 091 445B1                    1 fails to occur simultaneously with said
vertical   bildet ist, welcher genannte Synchronisationsim- sync pulse for
a second predetermined number of   puls zu jedem Zeitpunkt in wenigstens
einer von cycles.                                           zwei Frequenzen
mit Bezug auf die genannten 4. The vertical counter as recited in claim 1
Horizontal-Synchronisationsimpulse auftrintt, further comprising lock-out
means for inhiting    5  wobei der genannte Vertikalzghler gekennzeich-
comparison of the counter count corresponding     net ist durch wenigstens
einen ersten Betriebs- to said first predetermined number with the
modus, in welchem der genannte Zahler bis zu receipt of said vertical sync.
pulse when said    einer ersten vorbestimmten Anzahl der genann- counter is
operating in said second mode of       ten Horizontalimpulse entsprechend
dem Emp- operation.                                   10  fang der
genannten Vertikal-Synchronisationsim- 5. The vertical counter as recited
in claim 4,  pulse mit einer ersten Frequenz zahit, wonach der wherein said
lock-out means is activated and kept  genannte Vertikalzahler
zurOckgestellt wird, und activated by said counter attaining a count inter-
durch wenigstens einen zweiten Betriebsmodus, mediate said first and second
predetermined       in welchem der genannten Zihler bis zu einer numbers
during each cycle, when said counter is   15   zweiten vorbestimmten Anzahl
der genannten operating in said second mode of operation.
Horizontalimpulse entsprechend dem Empfang 6. The vertical counter as
recited in claim 1,  der genannten Vertikal-Synchronisationsimpulse wherein
said counter can be synchronized to any   mit einer zweiten Frequenz zAhlt,
wonach der number of vertical sync pulse frequencies         genannte
Vertikalzdhler zurickgestellt wird, between predetermined lower and upper
limits.   20  wobel der genannte Vertikalzghler eine auf die 7. The
vertical counter as recited in claim 1   genannten  Horizontalimpulse  und
auf die further comprising register means, said register  genannten
Vertikal-Synchronisationsimpulse means being loadable with a count number
corre-  ansprechende Einrichtung zum Abgeben eines sponding to the current
vertical sync pulse fre-  Anderungssignals umfaBt, das einen Wechsel
quency, said count number lying within a range of   25   vom Empfang mit
einer Frequenz zum Empfang numbers the lower and upper limits of which are
mit einer anderen Frequenz anzeigt, wobei der proportional to the lowest
and highest sync pulse  genannte Vertikalzihler in Reaktion auf das
frequencies to which said counter is capable of   genannte Anderungssignal
automatisch  zwi- being synchronized, said first and second fre-    schem
dem genannten ersten und dem genann- quencies lying within said range, and
comparison   30  ten zweiten Betriebsmodus wechselt. means for comparing
said count number to the        2. Der Vertikalzahler nach Anspruch 1, in
count in said counter means, said counter means   welchem dann, wenn der
genannte Zahler in being reset when said counter counts to said      einem
der beiden Betriebsmodi zu arbeiten count number.
beginnt, der genannte Zihler durch den genann- 8. The vertical counter as
recited in claim 7,   35  ten Vertikal-Synchronisationsimpuls automatisch
wherein when said counter begins operating in at  fur eine vorbestimmte
Anzahl von Zahlerzyklen least said first or second modes of operation said
zurOckgestellt wird, woraufhin der genannte Zah- counter is reset
automatically by said vertical   ler danach durch das innerhalb des
genannten sync pulse for a predetermined number of          Zahlers
enthaltene Zahlergebnis entsprechend counter cycles whereupon said counter
is there-   40   der dem einzelnen Betriebsmodus zugeordneten, after reset
by the count contained within said    vorbestimmten Anzahl von
Horizontalimpulsen counter corresponding to said count number.
zurOckgestellt wird. 9. The vertical counter as recited in claim 1,    3.
Der Vertikalzihler nach Anspruch 2, in further comprising means providing a
mode         welchem der genannte Zahier immer dann erneut signal for
indicating whether said counter is   45   durch den genannten
Vertikal-Synchronisations- operating in said first or said second mode of
impuls fOr wenigstens die genannten vorbe- operation.
stimmte Anzahl von Zyklen zuruckgestellt wird, 



10. The vertical counter as recited in claim 3,  wenn das genannte
Zahler-Zahlergebnis nicht further comprising means for providing a reset
gleichzeitig mit dem genannten Vertikal-Synchro- type signal for indicating
whether said counter is   so   nisationsimpuls wahrend einer zweiten vorbe-
being reset by said vertical sync pulse or by its  stimmten Anzahl von
Zyklen auftritt. own internal count.                                 4. Der
Vertikalzahler nach Anspruch 1, ferner mit einer Sperreinrichtung zum
Verhindern des PatentansprOche                                   Vergleichs
des der genannten ersten vorbestimm- 55  ten Anzahl entsprechenden
Zahler-Zahlergebnis- 1. Ein Vertikalzahler (34) fur einen TV-Empfan-  ses
mit dem Empfang des genannten Vertikal- ger mit einem Horizontaloszillator
(28) zum Abge-  Synchronisationsimpulses, wenn der genannte ben von
Horizontal-Synchronisationsimpulsen,      Zahler in dem genannten zweiten
Betriebsmodus die mit wenigstens dem genannten Zahler gekop-    arbeitet.
pelt sind, um dadurch gezahilt zu werden;    60     5. Der Vertikalzahiler
nach Anspruch 4, in wobel der genannte Zihler ausgebildet ist,      welchem
die genannte Sperreinrichtung dadurch Ausgangsimpulse an einen
Vertikal-Ablenkgene-     aktiviert und im aktivierten Zustjnd getalten
wird, rator (36) abzugeben,                             daB der genannte
Zahler eine Zahlergebnis wobei der genannte Zahler zum Empfangen
zwischen der genannten ersten und der genann- eines
Vertikal-Synchronisationsimpulses ausge-   65  ten zweiten vorbestimmten
Anzahl wahrend jedes    17              EP 0091445  B1
18 ZykIus srreicht,r wenn der genannte Zihier im     deux, par rapport aux
impulsions de synchronisa- genannten zweiten Betriebsmodus arbeitet.
tion horizontale, a un moment donn4 quelconque, 6. Der Vertikalzahler nach
Aisipruch 1, in        et ce compteur vertical est caracterise en ce
welchem der genannte ZMhier synchron auf jede     qu'il comporte au moins
un premier mode de beliebige Frequenzzahl der Vertikal-Synchronisa-   5
fonctionnement dans lequel la compteur compte tionsimpulse zwischen
vorbestimmten unteren       jusqu'a un premier nombre prdetermin6 d'im- und
oberen Grenzen eingestellt werden kann.       pulsions horizontales
correspondant A la r6cep- 7. Der Vertikalzihler nach Anspruch 1, ferner
tion de l'impulsion de synchronisation verticale b mit  einer
Registereinrichtung,  wobei  die      une premibre frequence, apres quoi le
compteur genannte Registereinrichtung mit einem  der   to   vertical est
restaur6, et il comporte au moins un augenblicklichen Frequenz der
Vertikal-Synchro-   second mode de fonctionnement dans lequel le
nisationsimpulse entsprechenden Zahlenwert des    compteur compte jusqu'3
un second nombre Zahlergebnisses beladbar ist, welcher genannte
predetermin6 d'impulsions horizontales corres- Zahlenwert des
Zahlergebnisses innerhalb eines    pondant a la reception de l'impulsion de
synchro- Zahlenwertbereichs liegt, dessen untere und   15   nisation
verticale A une seconde fr6quence, apres obere Grenzen proportional zu den
niedrigsten     quoi le compteur vertical est restaur6, und h6chsten
Frequenzen der Synchronisations-       ce compteur vertical comprenant des
moyens impulse sind, auf die der genannte Zahler syn-    qui fonctionnent
sous la d6pendance des impul- chron eintstellbar ist, wobei der genannte
erste  sions horizontales et des impulsions de synchro- und genannte zweite
Frequenz innerhalb des   20   nisation verticale, pour produire un signal
de genannten Bereichs liegen, und mit einer Ver-     changement qui indique
un changement corres- gleichseinrichtung zum Vergleichen des genann-
pondant au passage de la r6ception A une fr6- ten Zahlenwerts des
Zhhlergebnisses mit dem       quence, A la reception A une fr6quence
diff6rente, Zahlergebnis in der genannten Zahlereinrichtung,  ce compteur
vertical commutant automatique- welche genannte Zhlereinrichtung
zuruckgestellt  25   ment entre les premier et second modes de wird, wenn
der genannte Zihler bis zum genann-    fonctionnement sous l'effet du
signal de change- ten Zahlenwert des ZIhlergebnisses zghlt.         ment.
8. Der Vertikalzihler nach Anspruch 7, in         2. Le compteur vertical
selon la revendication 1, welchem dann, wenn der genannte ZIhIer in
dans lequel le commencement du fonctionne- wenigstens dem genannten ersten
oder genann-   30   ment du compteur a lieu dans un mode de ten zweiten
Betriebsmodus zu arbeiten beginnt,    fonctionnement ou dans l'autre, le
compteur est der genannte Zahler durch den genannten Verti-
automatiquement restaur6 par l'impulsion de kal-Synchronisationsimpuls
automatisch fur eine   synchronisation verticale pour un nombre prede-
vorbestimmte Anzahl von Zahlerzyklen zuruckge-    termin6 de cycles du
compteur, apres quo. le stolt wird, woraufhin der genannte ZUhler danach
35   compteur est restaur6 par le compte qui est durch das innerhalb des
genannten Zahlers         contenu dans le compteur et qui correspond au
enthaltene, dem genannten Zahlenwert des Zah-     nombre pr6determin6
d'impulsions horizontales lergebnisses entsprechende Zahlergebnis zuruck-
qui est associ6 au mode de fonctionnemrent parti- gestellt wird.
culier. 9. Der Vertikalzahler nach Anspruch 1, ferner   40  3. Le compteur
vertical selon la revendication 2, mit einer Einrichtung zum Abgeben eines
Modus-    dans lequel ce compteur est A nouveau restaure Signals zum
Anzeigen. ob der genannten Zahler     par l'impulsion de synchronisation
verticale pour im genannten ersten oder genannten zweiten        au moins
le nombre de cycles pr6determine, Betriebsmodus arbeitet.
chaque fois quo le compte du compteur n'appa- 10. Der Vertikalzahler nach
Anspruch 3, ferner   4s   rait pas simultan6ment A l'impulsion de synchro- 



mit einer Einrichtung zum Abgeben eines Ruck-     nisation verticale
pendant un second nombre stell-Kennzeichnungssignals zum Anzeigen, ub
pr6determine de cycles. der genannte Zihler durch den genannten Verti-
4. Le compteur vertical selon la revendication 1,
kal-Synchronisationsimpuls oder durch sein eige-  comprenant en outre des
moyens de blocage nes inneres Zahlergebnis zuruckgestellt wird.  50
destin6s a empecher la comparaison du compte du compteur correspondant au
premier nombre Revendications
pr6determin6 avec la reception de l'impulsion de synchronisation verticale,
lorsque le compteur 1. Un compteur vertical (34) pour un recepteur
fonctionne dans le second mode de fonctionne- de t6l6vision ayant un
oscillateur horizontal (28)   55   ment. destini a produire des impulsions
de synchroni-     5. Le compteur vertical selon la revendication 4, sation
horizontale qui sont appliqu6es au moins A  dans lequel les moyens de
blocage sont actives et ce compteur pour qu'il les compte;
maintenus activ6s par le fait que le compteur ce compteur 6tant congu de
facon A appliquer    atteint un compte interm6diaire entre les premier des
impulsions de sortie a un g6n6rateur de   60   et second nombres
pr6d6termines pendant cha- balayage vertical (36),
que cycle, Iorsque le compteur fonctionne dans le ce compteur etant conqu
de facon A recevoir     second mode de fonctionnement. une impulsion de
synchronisation verticale, et      6. Le compteur vertical selon la
revendication 1, cette impulsion de synchronisation verticale      dans
lequel le compteur peut etre synchronise sur apparaissant avec au moins une
frequence parmi   65   n'importe quel nombre de frequencss d'impul- 10
19       EP  0 091 445 B1                     20 sions de synch hnisation'
verticale .ntre des       8. Le compteur vertical selon la revendication 7.
limites inferieure et sup6rieuire predetormin6es.  dans loquel le compteur
commence A fonctionner 7. Le compteurvertical seion oa re'endication 2,  au
mains dans les premier ou second modes de comprenant en outro des moyens
3'registre, ces    fonctionnernent, le compteur est automatique- moyens a:
registre pouva .nttre charges avec un    5    ment restaur6 par l'impulsion
de synchronisation nombre consistent en ucptqul correspond
verticale pour un nombre prdd6termin6 de cycles a
i ce   I  synchronisation  de compteur, et le compteur est ensuite restaur6
verticale courante, ce niombre 6tant contenu dans  par le compte contenu
dans oe compteur -ui une plage de nombres dont'les limites inferieure
correspond au nombre prscits. et supsrieure sont proportionnelles a la
frequence   10    9. Le compteur vertical selon la revendication 1,
d'impulsions de synchronisation la plus basso et  comprenant en outre des
moyens qui foumisset - & la fr6quence d'impulsions de synchronisation la
un signal de mode pouir indiquer si le compteur plus 6lev6e avec lesquelles
le compteur peut stre  fonctionne dans le premier ou le second mode de
synchroniss, les premisre et seconde frequences   fonctionnement. se
trouvant. a l'int6rieur de cotte plage, et des   15    10. Le compteur
vertical selon la revendication moyens de comparaison destinss a comparer
le      3, comprenant en outre des moyens destin6s a nombre prscits avec le
compte contenu dans les    fournir un signal de type do restauration pour
moyens a compteur, ces moyens a compteur          indiquer si le compteur
est restaur6 par l'impul- 6tant restaur6s lorsque le compteur compte jus-
sion de synchronisation verticale ou par son qu'au nombre pr6cite.
20   propre compte inteme. 25 30 35 40 45 50 55 60 65    


