
2263836 HORIZONTAL SYNCHRONIZATION CIRCUIT BACKGROUND OF THE INVENTION This
invention relates to a horizontal synchronization circuit for use in a
television receiver or the like. One of the components of a television
receiver is a decoder that receives a composite video signal, separates the
horizontal and vertical synchronizing signals from the image signals, and
provides output signals for image formation and scanning control. For
horizontal scanning control, the decoder is adapted to output a signal that
-remains stable at a horizontal scanning frequency [err] even if the
composite video signal is temporarily disturbed by channel switching or
noise. Decoders of this type are readily available from various
manufacturers. Some types of displays, however, must be scanned at a rate
higher than  the conventional [err].  This is true in particular of
displays that employ more than the standard number of scanning lines to
achieve improved image definition, and of displays in which the picture
signal is converted from interlaced to sequential scanning. Examples of
such displays are to be found not only in television receivers but also in
so-called multimedia displays that display both images produced from video
signals and images produced from a computer, and in displays with very
large   



screens such as the outdoor displays employed in stadiums and other public
places. In many cases the higher scanning frequencies needed by these
displays are not available from existing decoders, hence must be generated
by an external circuit. The external circuit may also generate other
necessary timing signals. To keep these signals synchronized with the
composite video signal the external circuit conventionally receives the
composite video signal, extracts the horizontal synchronizing pulses, and
feeds them as input to a phase- locked loop. A problem is that the
phase-locked loop does not produce stable output signals when horizontal
synchronizing pulses in the composite video signal are missing or otherwise
disturbed. This leads to disruption of the display when the composite video
signal is contaminated by noise, or when the signal is switched from one
video source to another. This problem could be solved by providing the
external circuit with features similar to those found in the decoder, but
that would require much complex and expensive circuitry. SUMMARY OF THE
INVENTION It is accordingly an object of the present invention to provide a
stable synchronizing signal having a frequency 2  



higher than the frequency of horizontal synchronizing pulses in a composite
video signal. Another object of the invention is to generate stable output
signals at a plurality of frequencies. The invented horizontal
synchronization circuit comprises a decoder for receiving a composite video
signal, separating horizontal synchronizing pulses having a certain
horizontal frequency, and generating a first signal having the same
horizontal frequency. The first signal is locked in phase with
the-horizontal synchronizing pulses, and is held steady in frequency and
phase even in the absence of the horizontal synchronizing pulses. A
waveshaping circuit reshapes the first signal to generate a second signal
for input to a synchronizing circuit. The synchronizing circuit generates a
third signal having a frequency higher than the horizontal frequency. The
frequency of the third signal is controlled according to the phase
difference between the second signal and a fourth signal, which the
synchronizing circuit receives from a timing generator. The fourth signal,
which has the horizontal frequency, is produced by dividing the frequency
of the third signal. The fourth signal can be applied to a video signal-
processing circuit to synchronize the processing of color signals output by
the decoder. The timing generator also 



3    divides the frequency of the third signal to generate a fifth signal,
which has a frequency higher than the horizontal frequency.  The fifth
signal can be supplied to a display device as a horizontal scanning signal.
BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a block diagram of an example
of the invented horizontal synchronization circuit. DETAILED DESCRIPTION OF
THE INVENTION The invention will now be described in more detail with
reference to the drawing. The drawing is provided as an illustration of the
invention but should not be construed as limiting the scope of the
invention. Signal frequency values mentioned in the description will apply
to an input video  signal of the type recommended by the National
Television System Committee (NTSC), having a horizontal frequency [err] of
15.75 kHz, but this is not a restriction either. The invention can
obviously be practised with other types of video signals such as PAL or
SECAM video signals. Referring to Fig. 1, the horizontal synchronization
circuit uses a decoder 1 to receive and decode a composite video input
signal, thereby creating various output signals. These include color
signals, a vertical 



synchronizing signal V, and a signal [err] that is 4    locked in frequency
and phase to horizontal synchronizing pulses in the input video signal. The
signal [err] output from the decoder 1 is received by a waveshaping circuit
2, which generates an output signal [err]. The signal [err] output from the
waveshaping circuit 2 is received by a synchronizing circuit 3, which
generates an output signal[err]. The signal[err] output from the
synchronizing circuit 3 is received by a timing generator 4, which
generates output signals [err] and[err]. The signal [err] output from tire
timing generator 4 and the color signals output from the decoder 1 are
received by a video signal- processing circuit 5. The signal S4 is also
returned to the synchronizing circuit 3. The frequencies of the signals
[err], [err] and [err] are [err] or multiples of thereof. as indicated in
the drawing. The decoder 1 is a large-scale integrated circuit comprising a
color separation circuit 11, a synchronizing signal separation circuit 12,
an automatic frequency control circuit 13, a voltage-controlled oscillator
14, and a frequency divider 15. The color separation circuit 11 separates
the color signals from the video input signal. The synchronizing signal
separation circuit 12 separates a 



horizontal synchronizing signal H and the vertical synchronizing signal V
from the video input signal. The vertical synchronizing signal V is output
from the decoder 1 5    to external circuits not shown in the drawing. The
horizontal synchronizing signal H is received by the automatic frequency
control circuit 13, which generates a voltage signal that controls the
voltage-controlled oscillator 14.  The voltage-controlled oscillator 14
receives a signal having a frequency of, for example, substantially 32 x
[err] from an external oscillator circuit (not shown in the drawing) and
adjusts this frequency in response to the voltage signal from the automatic
frequency control circuit 13. The output of the voltage-controlled
oscillator 14 is divided by the frequency divider 15 to produce the signal
[err], which is provided to the waveshaping circuit 2 and also fed back to
the automatic frequency control circuit 13. Further details of the
automatic frequency control circuit 13 will be given later. The waveshaping
circuit 2 comprises, for example, a delay line and standard logic gates.
The synchronizing circuit 3 comprises, for example, standard integrated
circuits (ICs) and discrete components, such as a phase detector IC and a
voltage-controlled oscillator IC with a 



connected inductor-capacitor (LC) network adapted to produce an oscillation
frequency of about 32 MHz, which is 2048 x [err]. The timing generator 4
comprises, for example, standard integrated circuits such as counters,
latches, and gates. 6    Next the operation of the horizontal
synchronization circuit will be described. The horizontal synchronizing
signal H output from the synchronizing signal separation circuit 12
comprises a series of narrow pulses. These pulses generally come at a rate
of 15.75 kHz ([err]), but the pulse train may sometimes be disrupted by
switching of the composite video signal source, or by channel switching or
noise. The automatic frequency control circuit 13 has a phase detector that
compares the phase of these pulses with the phase of the [err] signal fed
back from the frequency divider 15. The voltage signal output by the
automatic frequency control circuit 13 is proportional to the phase
difference. The effect is to lock the output [err] of the frequency divider
15 in phase and frequency with the horizontal synchronizing pulses. The
automatic frequency control circuit 13 also comprises circuits such as
filters, detectors, and switches that are adapted to 



prevent missing pulses or noise in the horizontal synchronizing signal H
from affecting the voltage signal output. These circuits assure that the
voltage- controlled oscillator 14 will continue to oscillate at the same
frequency, and the frequency divider 15 will continue to provide a regular
output signal [err] of frequency [err] when the input composite video
signal is disrupted, or even cut off entirely. 7    The output signal [err]
is a square wave with a duty cycle of substantially fifty percent.  The
phase detector in the synchronizing circuit 3 requires input of pulses with
a more narrow pulse width.  The waveshaping circuit 2 reduces the duty
cycle of the signal [err] so that the signal[err] has the pulse width
required by the synchronizing circuit 3. The synchronizing circuit 3
compares the phase of the signals[err] and [err] and adjusts the frequency
of the signal[err] so as to reduce the phase difference between [err] and
[err] to zero. The signal-[err] is thereby locked in frequency and phase
with the signal [err] which is locked to the signal [err], which is in turn
locked to the horizontal synchronizing signal H. The timing generator 4
divides the frequency of [err] (2048 x [err]) by various amounts to produce
the output signals 



[err], and [err]. More specifically, it divides [err] by a factor of 1024
to produce [err] and by a factor of 2048 to produce [err], while [err] is
produced by passing [err]straight through the timing generator 4 without
frequency division. Since the signal [err] output by the decoder 1 remains
regular even when the composite video signal is disturbed or cut off, so do
the other signals[err] and [err]. The signal [err] is provided as a timing
signal to the video signal-processing circuit 5, enabling it to operate in
synchronization with the video input signal, which has a 8    horizontal
frequency of[err]. The signal [err] is provided to external circuits (not
shown in the drawing) that control the scanning of a display device. The
signal [err]is supplied as a clock signal to an analog-to-digital converter
and digital signal-processing circuits that receiver and digitize the
output of the video signal- processing circuit 5 and carry out digital
operations to improve image quality. The output signals [err] and [err]
enable image quality to be improved by, for example, doubling the number of
scanning lines, or performing sequential scanning instead of interlaced
scanning. One advantage of the described horizontal synchronization circuit
is that it provides stable output 



signals having a variety of frequencies. Another advantage is that these
output signals are all synchronized with the input composite video signal.
Yet another advantage is that the output signals remain stable even when
the composite video signal is disturbed or missing. Still another advantage
is that, by using the output of the decoder 1, the horizontal
synchronization circuit generates these stable output signals without
having to duplicate the complex circuitry found in the automatic frequency
control circuit 13. If output frequencies other than 2 x [err] and 2048
x[err] are required, the timing generator can be modified to 9    produce
them. If necessary, the frequency of the signal [err] output by the
synchronizing circuit 3 can be modified, by changing the frequency of the
oscillator in the synchronizing circuit 3 for example. The frequency
supplied to the voltage-controlled oscillator 14 in the decoder 1 can also
be changed as required by the particular decoder 1. 10    



Claims: 1.   A horizontal synchronization circuit, comprising: a decoder
(1) having an automatic frequency control circuit (13), for receiving a
composite video signal, separating therefrom horizontal synchronizing
pulses having a certain horizontal frequency, generating a first signal
also having said horizontal frequency, and locking said first signal in
phase with said horizontal synchronizing pulses; a waveshaping circuit (2)
coupled to said decoder, for reshaping said first signal to generate a
second signal also having said horizontal frequency; a synchronizing
circuit (3) coupled to said waveshaping circuit (2), for receiving said
second signal, generating a third signal with a frequency higher than said
horizontal frequency, receiving a fourth signal, and controlling the
frequency of said third signal according to a phase difference between said
fourth signal and said second signal; and a timing generator (4) coupled to
said synchronizing circuit (3), for receiving said third signal and
dividing the frequency thereof, thereby generating said fourth signal and a
fifth signal, said fourth signal having said horizontal frequency and said
fifth signal having a higher 11 *    C    L    M    S    *  



frequency. 2.   The circuit of claim 1, wherein said first signal has a
first pulse width, said second signal has a second pulse width, and said
second pulse width is less than said first pulse width. 3.   The circuit of
claim 1, wherein wherein the frequency of said third signal is two thousand
forty-eight times said horizontal frequency. 4.   The circuit of claim 1,
wherein the frequency of said fifth signal is twice said horizontal
frequency. 5.   The circuit of claim 1, wherein said fifth signal is used
as a horizontal scanning signal. 6.   The circuit of claim 1, wherein said
fourth signal is also supplied to an external video signal-processing
circuit 7.   The circuit of claim 6, wherein said decoder (1) also
separates color signals from said composite video signal, and provides
said.color signals to said external video signal-processing circuit (5) to
be processed in 12    synchronization with said fourth signal. 8.   The
circuit of claim 1, wherein said timing generator (4) also generates a
sixth signal having a frequency higher 



than the frequency of said fifth signal. 9.   The circuit of claim 8,
wherein said sixth signal is supplied to external circuits as a clock
signal. 10. The circuit of claim 8, wherein wherein the frequency of said
sixth signal equals the frequency of said third signal. 11. The circuit of
claim 1, wherein said decoder comprises: a voltage-controlled oscillator
controlled by said automatic frequency control circuit; and a frequency
divider that produces said first signal from output of said
voltage-controlled oscillator. 12. The circuit of claim 1, wherein said
decoder holds said first signal steady in frequency during times when said
horizontal synchronizing pulses are missing. 13    


