
1 CIRCUIT FOR USE IN POSITIVE MODULATION AGC SYSTEMS Field of the Invention
5 This invention relates to automatic gain control circuits and, in
particular, to a circuit for use in automatic gain control systems
utilizing positive modulation of television intermediate frequency signals.
10 Background of the Invention A video signal includes at least three
levels of voltages; the sync tip voltage level, the black voltage level and
the peak white 15 voltage level. For the case of positive modulation
schemes, the sync tip voltage level is approximately 10% of the full scale
carrier voltage level, the black voltage level is approximately 30% the
full scale carrier voltage level, and the peak white voltage level is at
100% the full scale carrier voltage level. 20       A modulated video
signal is received via a demodulation circuit which comprises an
intermediate frequency (IF) amplifier, a demodulator and a peak detector
for controlling the gain of the IF amplifier. The IF amplifier has its
input coupled to receive, via a tuner, the modulated video signal. The
demodulator takes the 25  modulated video signal at the output of the IF
amplifier and outputs the video signal. This video signal is then sent into
a first input of a peak detector wherein the a second input of the peak
detector is coupled to receive a reference voltage level. The peak detector
functions to detect a peak voltage on the video signal and adjust 30  the
gain of the IF amplifier to ensure that the peak white voltage level is
maintained at a predetermined level. When a negative modulation scheme is
utilized, a relatively fast acting peak detector or gated automatic gain
control system 



can be used to monitor and control the demodulated sync tip level 35
because the sync tip level for negative modulation is at 100% of the full
scale carrier level. However, such an approach cannot be used when a
positive modulation scheme is utilized because even if    2 the black
voltage level, which is at 30% of the full scale carrier level. is
controlled in a predetermined fashion, a small error in the black voltage
level at the transmitter (which is common for systems in France) translates
into a substantially large error in 5 the peak white voltage level. As a
result, automatic gain control circuits for positive modulation TV signals
use the peak detector to detect the peak white voltage level of the video
signal. Thus, a second input of the peak detector is coupled to receive a
peak white reference voltage level. However, a long time constant must 10
be used with respect to the peak detector because the video signal may only
be at a peak white voltage level for a short period of time during the
picture. As a result, the AGC system is slow and cannot track signal
fluctuations very well. Further, the TV picture may go blank for a
substantial number of seconds upon changing channels. 15       Hence, there
exists a need for an improved automatic gain control system for use in
positive modulation schemes for video signals. Brief Description of the
Drawing 20 Referring to the sole figure, a detailed schematic/block diagram
of an automatic gain control system for detecting a peak white voltage
level for positive modulation of video signals is shown. 



25 Detailed Description of the Drawing Referring to FIG. 1, automatic gain
control system 10 for detecting the peak white voltage level of a video
signal for use in 30  positive modulation schemes for video signals is
shown. AGC system 10 includes intermediate frequency (IF) amplifier 12
having an input coupled to receive a positive modulated IF signal. An
output of IF amplifier 12 is coupled to an input of demodulator 14 the
output of which is coupled to an input of video amplifier 16. 35       The
output of video amplifier 16 which provides a baseband TV video signal, is
coupled to first inputs of gated amplifier 18 and peak detector 20. An
output of gated amplifier 18 is coupled to a    3 gain control input of IF
amplifier 12. The output of gated amplifier 18 is also returned to ground
via capacitor 22 wherein capacitor 22 is used to filter the output of gated
amplifier 18. A second input of peak detector 20 is coupled to receive 5
reference voltage VREFW which is a reference peak white voltage level. An
output of peak detector 20 is returned to ground via capacitor 24 wherein
capacitor 24 is used to filter the output of peak detector 20. The output
of peak detector 20 is also coupled to an input of buffer amplifier 26. The
output of buffer amplifier 26 10  is coupled to a second input of gated
amplifier 18. Further, the second input of gated amplifier 18 is coupled,
via resistor 28, to receive reference voltage VREFB which is a reference
black voltage level. Also, gated amplifier 18 has an input coupled to
terminal 30 15  for receiving a pulse signal for activating gated amplifier
18 when 



the pulse signal is in a first logic state. The present invention provides
an AGC system for accurately detecting the peak white voltage level while
simultaneously tracking video signal fluctuations quickly. 20        Gated
amplifier 18 is activated by a pulse signal which is applied at terminal 30
such that gated amplifier 18 is only active during the time period that the
black voltage level exists. It is understood that the pulse signal applied
to terminal 30 is generated internally in a well known manner with respect
to video 25 signals, for example, by using a sync separator and a one shot
multivibrator, or a horizontal phase-locked loop, or a ramp generator and a
comparator. If an inaccurate transmitter is utilized to transmit the
modulated signal (as is the case in some countries such as France), then
the black voltage level of the 30  recovered video signal appearing at the
output of video amplifier 16 may vary within a certain percentage, for
example, up to plus- or-minus 12%. Moreover, the white voltage level
correspondingly varies along with the black voltage level. The present
invention provides gated amplifier 18 which 35  provides an output signal
to a gain control of IF amplifier 12 thereby adjusting the gain of IF
amplifier 12. This has the result of adjusting the black voltage level of
the recovered video signal    4 appearing at the first input of gated
amplifier 18 to be substantially equal to the voltage appearing at the
second input of gated amplifier 18. The voltage applied to the second input
of gated amplifier 18 is initially set to be a black level reference 5
voltage [err]. The time constant to change the voltage at the 



output of gated amplifier 18 is determined by the value of capacitor 22
which can be chosen to yield a quick time constant because gated amplifier
18 samples (via the pulse signal) the black voltage level of a video signal
on a line by line bases, for example, 10  at a frequency of approximately
15.25 KHz. The present invention also provides peak detector 20 which
functions to modify the voltage appearing at circuit node 25 depending upon
whether the voltage appearing at the first input of peak detector 20 is
greater than or less than a peak white 15  reference voltage (VREFW). Thus,
peak detector 20 is a peak white voltage level detector similar to one
utilized in the prior art. However, the output of peak detector 20 does not
drive the control input of IF amplifier 12 as is typically done in prior
art (which resulted in a slow AGC system as aforedescribed). Rather, the 20
output of peak detector 20 is used to modify the voltage appearing at the
second input of gated amplifier 18 in response to various signal
fluctuations appearing on the video signal. This has the effect of
adjusting the reference voltage that appears at the second input of gated
amplifier 18. Moreover, the value of 25  capacitor 24 may be chosen such
that a slow time constant exists with respect to peak detector 20 thereby
allowing peak detector 20 to track very slow fluctuations of or errors in
the peak white voltage level of the video signal. But, it is important to
realize that since this slow tracking peak detector (20) does not directly
30  drive the gain control input of IF amplifier 12, the slow time constant
of peak detector 20 does not affect the overall speed of ACG system 10.
Rather, it is the time constant associated with gated amplifier 18 that
determines the overall speed of AGC system 10 because gated amplifier 10
directly drives the control 35  input of IF amplifier 12 thereby allowing
the  system to track signal changes due to airplane flutter and changes of
channel. 



Thus, the present invention provides an AGC system that has    5 two
components responsive to a recovered video signal. The first component has
a first time constant therewith which is a relatively quick time constant.
The first component, which is activated during the time interval that the
black voltage appears on 5 the video signal, is responsive to an initial
reference voltage to drive an IF amplifier to control the gain thereof. The
second component has a second time constant associated therewith which is a
relatively long time constant. The second component is used to detect the
peak white voltage level of the video signal thereby 10  adjusting the
initial reference voltage to account for the variation in the peak white
voltage level. This has the advantage of providing a fast AGC loop for
recovered video signals from a positive modulation scheme while still
detecting slow changes on the peak white voltage level of the video signal.
15 As an example, suppose that the peak white voltage level appearing at
the output of video amplifier 16 is less than the reference white voltage
level as applied at the second input of peak detector 20. This is probably
a result of the fact that the black 20  voltage level is inaccurate because
it was transmitted from a transmitter that allows a range of adjustment in
the black voltage level. In response to this video signal, gated amplifier
18 will act quickly when activated, via a pulse signal applied at terminal
30, and will quickly apply a voltage to the control input of IF amplifier
25  12 since capacitor 22 sets up a quick time constant. As a result, the
peak white voltage level will be in error, but there will be no 



noticeable delay, for example, in obtaining a picture when one changes the
channel. Moreover, the output of video amplifier 16 is also sent to peak
detector 20 and because the actual peak white 30  voltage level is less
than the peak white reference voltage level, the voltage appearing at
circuit node 25 will change at a time constant which is dependent upon the
value of capacitor 24. This voltage appearing at circuit node 25 will be
used to modify the reference voltage that is applied to the second input of
gated 35  amplifier 18 which will have the effect of changing the voltage
to the control input of IF amplifier. 12 such that the gain of IF amplifier
12 is increased as desired. Thus, a fast acting AGC loop    6 for recovered
video signals from a positive modulation scheme has been provided, while
still having the capability of detecting and accounting for slow changes on
the peak white voltage level of the video signal. 5       By now it should
be apparent from the foregoing discussion that a novel automatic gain
control (AGC) system for use in positive modulation schemes of video
signals is provided.  The AGC system includes an IF amplifier, a
demodulator, a video amplifier, a gated amplifier and a peak detector. The
gated amplifier has a 10  first time constant therewith which is a
relatively quick time constant. The first gated amplifier which is
activated during the time interval that the black voltage appears on the
video signal, is responsive to an initial reference voltage and the video
signal and provides an output signal to control the gain of the IF
amplifier. 15  The peak detector has a second time constant associated
therewith which is a relatively long time constant. The peak detector is
used 



to detect the peak white voltage level of the video signal to adjust the
initial reference voltage to account for fluctuations in the peak white
voltage level. This has the advantage of providing a fast AGC 20  loop for
recovered video signals from a positive modulation scheme while still
maintaining an accurate peak white voltage level of the video signal. While
the invention has been described in terms of particular arrangements and
steps, these steps are for convenience of 25  explanation and are not
intended to be limiting and, as those skilled in the art will understand
based on the description herein, the present invention applies to other
choices, arrangements and steps, and it is intended to include in the
claims it follows these and other variations as will occur to those skilled
in the art based on 30  the present disclosure.    7 1.   An automatic gain
control system having an input coupled to receive a positive modulated TV
IF signal, comprising: 5       an intermediate frequency amplifier (12)
having an input, a gain control input and an output, said input of said
intermediate frequency amplifier being coupled to receive the modulated TV
IF signal; a demodulator (14) having an input and an output, said input 10
of said demodulator being coupled to said output of said intermediate
frequency amplifier; a video amplifier (16) having an input and an output,
said input of said video amplifier being coupled to said output of said
demodulator, said output of said video amplifier providing a 15  recovered
video signal; 



a gated amplifier (18) having first and second inputs, a pulse input and an
output, said first input of said gated amplifier being coupled to said
output of said video amplifier, said second input of said gated amplifier
being coupled to receive a first reference 20  voltage [err], said pulse
input of said gated amplifier being coupled to receive a pulse signal for
activating said gated amplifier during a predetermined time interval, said
output of said gated amplifier being coupled to said gain control input of
said intermediate frequency amplifier; and 25       a peak detector (20)
having first and second inputs and an output, said first input of said peak
detector being coupled to said output of said video amplifier, said second
input of said peak detector being coupled to receive a second reference
voltage (VREFW), said output of said peak detector being utilized to modify
30  said first reference voltage applied to said second input of said gated
amplifier, said gated amplifier having a first time constant associated
therewith and said peak detector having a second time constant associated
therewith, said second time constant being greater than said first time
constant.    8 2.   An automatic gain control system having an input
coupled to receive a positive modulated TV IF signal, comprising: an
intermediate frequency amplifier (12) having an input, a 5 gain control
input and an output, said input of said intermediate frequency amplifier
being coupled to receive the modulated TV IF signal; means for demodulating
the modulated TV IF signal, said means having an input and an output, said
input of said means being 



10  coupled to said output of said intermediate frequency amplifier, said
output of said means providing a recovered video signal; gated amplifier
means (18) responsive to said recovered video signal and a first reference
voltage (VREFB) for providing an output signal to said gain control input
of said intermediate 15  frequency amplifier, said gated amplifier means
having a first input coupled to said output of said means for demodulating,
said gated amplifier means having an output coupled to said gain control
input of said intermediate frequency amplifier, said gated amplifier means
being rendered operative to sample a black level 20  voltage of said
recovered video signal; and peak detection means (20) responsive to said
recovered video signal and a second reference voltage (VREFW) for detecting
a peak white voltage level appearing on said recovered video signal, said
peak detection means having a first input coupled to said output of 25
said means for demodulating, said peak detection means having an output for
providing an output signal for modifying said first reference voltage of
said gated amplifier means, said gated amplifier means having a first time
constant associated therewith, and said peak detection means having a
second time constant 30  associated therewith, said second time constant
being greater than said first time constant.    9 3.   The automatic gain
control system according to claim 2 wherein said means for demodulating
includes: a demodulator (14) having an input and an output, said input 5 of
said demodulator being coupled to said output of said intermediate
frequency amplifier; and 



a video amplifier (16) having an input and an output, said input of said
video amplifier being coupled to said output of said demodulator, said
output of said video amplifier providing said 10  recovered video signal.
4.   A method for providing an automatic gain control system for video
signals using positive modulation schemes, the automatic gain control
system including an intermediate frequency 15  amplifier which is
responsive to a modulated TV IF signal and a demodulator for providing a
recovered video signal, the method comprising the steps of: (a) comparing a
black level voltage of the recovered video signal with an initial reference
voltage; 20       (b) adjusting within a first time period, a gain of the
intermediate frequency amplifier in response to a result obtained from step
(a); (c) detecting the peak white voltage level of the recovered video
signal; 25        (d) modifying, within a second time period, said initial
reference voltage in response to a result obtained from step (c).    


