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However deple-   peaks at a potential which drives the tran- tion type
transistors, i.e. the zero bias  sistor 80 into conduction. curve
corrsponding to a curve other than    An important improvement in the noise
curve 30, such as curve 36 for example,  immunity of the sync separator
circuit is 5  may also be employed as long as an appro-    provided by the
fact that the peak current 70 priate biasing circuit is provided to obtain
limiting resistor 84 may be made larger the desired operation, i.e.
substantially no  than the peak current limiting resistor that drain
current flows except during the sync  can be tolerated in tube or bipolar
tran- pulse intervals.                            sistor circuits. It
should be understood that 10    The coupling capacitor 74 together with the
larger the  resistance value  of the 75 the resistor 98 form a high pass
filter net-  resistor 84, the better the noise immunity "of work having a
frequency response charac-  the circuit The improved noise immunity
teristic  which  passes the vertical syn-  results because the resistor 84
attenuates chionizing pulses without distortion to the  high frequency
noise impulses by (1) limit- 15  gate electrode 76 of the transistor 80.
ing the peak noise current which can flow 80 The video signal is als0
coupled through  through  the rectifying junction  110 and a network 77 to
the substrate 108 of the  hence produce lower noise set-up charge in
field-effect transistor 80. As above men-  the capacitor and (2) providing
with the tioned, the source and drain regions S and  shunt capacitance to
ground a low  pass 20  D of the field-effect transistor are in rectify-
filter which attenuates higher frequency 85 ing contact with the substrate
108, so that  components of noise impulses. effectively a pair of
rectifying junctions 110.   The reason the resistor 84 can be larger and
112 exist between the substrate 108 and  than in prior circuits is because
substan- the source and drain electrodes 100 and  tially more integration
of the composite 25  102. The network 77 connected between  video signal
can be tolerated. In this regard,   90 resistor 70 ad ground, comprises a
peak  in prior sync separators too much integra- current limiting resistor
84 connected in  tion of the composite video signal produces series with a
coupling capiacitor 87 and a  a rounding of the leading, edge of the sync
discharge resistor 93. The substrate 108 is  pulse thereby adversely
affecting the timing 30 connected to the terminal b of the network  of the
deflection generators and causing 93 



77 so that the rectifying junction 110 is  picture jitter. However, since
the resistor 84 connected across the resistor 93 whereby  produces only the
tracking d-c bias voltage the rectifying junction 110 is rendered con-  for
the transistor 80, integration of the ductive for positive-going signals
thereby  composite video signal can be tolerated up 35  effecting a
clamp-type action. The source  to the point where the video signal itself
100 electrode 100 of the transistor 80 is con- gets integrated and begins
to produce a nected to ground and an operating poten-  component in the d-c
bias voltage which tial is applied between the source and drain  varies
with picture content: electrodes 100 and 102 through a resistor    The
maximum value of the resistor 84 is 40  104 connected between the drain
electrode  dictated primarily by the amount of d-c 105 102 and a source of
operating potential V[err]  voltage required to be developed across the
(not shown).                              resistor 93. The resistor 84 and
the rectify- In the operation of the circuit, the com-  ing junction 110
comprise a voltage divider, posite video signal with sync peaks aligned
and the larger the resistor 84 the smaller d-c 45    at a  predetermined
potential level  is voltage developed across the resistor 93. 110 developed
at the gate 76. Ignoring the  In this regard it should be noted that the
rectifying junction 110 circuit, when the  resistor 84 may be connected to
the video composite video signal is passed through  signal source at a
different point from that the capacitor 74, the sync peaks ordinarily
shown, and may be tapped up or down on 50 would not be aligned at a given
potential  the resistors 70 and 72 in accordance with 115 level, but would
vary as a function of the  the video drive needed for the network 77
picture content, as is well known. However, and the loading on the video
signal source the composite video signal is also capaci-  which can be
tolerated tively coupled to the rectifying junction 110    The circuit
shown in FIGURE 8 may be 55 circuit. The rectifying junction 110 aligns
modified  as shown  in  FIGURE  9 to 120 the sync peaks by clamping them to
ground  obtain improved noise immunity. In these potential. Stated
otherwise, the rectifying  FIGURES the circuit elements that are junction
110 circuit develops sufficient d-c  common to both embodiments are identi-
voltage which is combined via resistor 98  fied by the same reference
numerals to 60 with the composite video signal to align  indicate that
their value and their functions 125 the sync peaks at some d-c reference
poten-   are similar. 



tial.                                     In FIGURE 9, a double time
constant This d-c voltage is added through the  network 78 is substituted
for the network 77 resistors 93 and 98 to the composite signal  shown in
FIGURE 8, and a diode 82 is 65 at the gate electrode 76 to align the sync
connected to the network 78 at the terminal 130    1,105,661 b in place of
the rectifying junction 110. vertical and horizontal synchronizing pulses
The  rectifying  junction  110 may  be  from each other and then they are
sepa- employed in the circuit shown in FIGURE  rately coupled to desired
utilization circuits 9 if desired, by connecting the semiconduc-  which may
be for example, the horizontal 5 tor substrate to the terminal b as shown
by  and vertical scanning wave generators of a 70 the dashed line h, but
the diode 82 in lieu  television receiver (well known  in the art) thereof
is shown as an alternate choice of  as shown  by the scanning wave
generators the elements in the circuit.              220 and 222 of the
television receiver shown A composite video signal similar to the  in
FIGURE 5. Also, as shown in FIGURE 10  signal shown in FIGURE 7 is applied
to  5, the output signals from the horizontal 75 the input terminals t and
t' , and as shown  and vertical, scanning wave generators 220 in FIGURE 8 a
coupling capacitor 74  and 222 are respectively applied to the couples the
input signal to the gate elec- deflection coils 224 and 226. trode 76 of
the transistor 80.              In the operation of FIGURE 9, assuming 15
The video signal is also coupled through  that the composite television
picture signal 80 the double time constant network 78 to the  is applied to
the input terminals t and t' at semiconductor diode 82 to develop a bias-
the beginning of a picture field, the diode ing voltage for the transistor
80 which  82 draws current through the capacitors 86 aligns the sync pulses
at a reference level  and 88 during each horizontal synchroniz- 20 to
permit separation thereof from the com-   ing pulse. The capacitor 88 is
rapidly 85 posite signal. The double time constant net-  charged during the
first horizontal pulse to work 78 includes the peak current limiting  a
certain voltage. Because approximately resistor 84 connected in series with
a rela-  the same current flows through both capa- 



tively large coupling capacitor 86. The  citors for the short duration of a
horizontal 25 capacitor 86 is connected in series with the  synchronizing
pulse, the ratio of the volt- 90 parallel combination  of a relatively
small ages across the capacitors 86 and 88 is capacitor 88 and a resistor
90. A resistor  approximately equal to the inverse ratio of 92 completes
the path to ground. The anode  their capacity values, and because the capa-
electrode 94 of the diode 82 is connected  citance of the capacitor 88 is
much smaller 30 to the junction.of the capacitor 88 and the  that the value
of the  capacitance of the 95 resistor 92, and the cathode electrode 96 is
capacitor 86, most of the voltage appears connected to ground so that the
diode 82  across the capacitor 88. is rendered conductive for
positive-going    The  capacitor  88  discharges  rapidly signals  thereby
effecting  a  clamp-type  through the resistor 90 during the interval 35
action.                                    preceding the subsequent
horizontal syn- 100 The RC time constant provided by the  chronizing pulse,
but the -voltage in the capacitor 86 and the resistors 84, 90 and
capacitor 86  remains susbtantially  con- 92 is long enough to permit the
capacitor  stant because of its relatively large asso- 86 to hold its
charge without substantial  ciated time constant (capacitor 86, resistor 40
loss during the interval between consecutive  92).
105 vertical synchronizing pulses. The RC time    The capacitor 86 is
eventually charged constant provided by the capacitor 88 and  substantially
to the positive peak amplitude the resistor 90 should be short enough to
of the composite television  signal. The permit the capacitor 88 to
discharge to a  voltage across the capacitor 88, however, 45 substantial
extent during the period between  eventually decreases to a relatively low
110 consecutive vertical synchronizing pulses.  value sufficient to equal
the loss in voltage That is, it should not be less than the time  on the
capacitor 86 between consecutive period of one scanning line, nor more than
horizontal synchronizing pulses. the duration of a few horizontal scanning
The voltage detected by the diode 82 50 lines.
controls the conduction of the transistor 80 115 The anode electrode 94 is
connected to  so that transistor 82 is rendered conductive the gate
electrode  76 through  a large  only by the horizontal and vertical syn-
resistor 98  to  apply  the  bias voltage  chronizing pulses thereby
aligning the tips developed as a result of the diode 82 action  of the
synchronizing pulses at the gate elec- 



55 to bias the transistor 80.                     trode 76.
120 Output  signals (clipped horizontal and    Noise impulses present in
the signal vertical synchronizing pulses) are derived  received at the
terminal t and t' are detected from the drain electrode 102 across a  by
the diode 82, but the short time con- resistor 104 connected between the
drain  stant provided by the capacitor 88 and the 60 electrode 102 and a
source of operating  resistor 90 reduces the susceptibility of the 125
potential V[err] (not shown) and which may be  transistor 80 from being
set-up on noise so a  battery having  its  negative  terminal  that there
is  a minimum  loss in the syn- grounded, for example. The signal derived
chronizing pulse separation. from the sync separator circuit is processed
The presence of noise impulses in the gate 65 through suitable means to
separate the  electrode circuit, however, does not create 130    1,105,661
7 the problem of setting the sync separator  present in  the  composite
video  signal circuit on noise because there is no gate  derived from the
video amplifier 210, that current to charge the coupling capacitor 74.
exceeds the signal level determined by an This permits the independent
consideration  AGC  control voltage V3 and  which is 5 of the transistor's
gate time constant for  applied to the gate electrode 52 of the tran- 70
optimum sync separation, and the diode's sistor 50 (as explained in
connection with time constant for optimum noise immunity. FIGURE 6). The
noise signal derived from As previously explained, circuits em-  the drain
electrode 56 has an amplitude bodying the invention advantageously per-
determined by the gain of the transistor 50, 10 mit independent circuits
for feeding the  and this noise signal is 180[err] out of phase 75
composite signal to the sync separator and  with the noise in the composite
video to the control voltage developing circuit. As  signal derived from
the video amplifier 210. a result considerably more integration can    This
noise signal which is applied to the be tolerated in the control voltage
develop- junction of the voltage divider network 15 ing circuit, and the
current limiting resistor comprising resistors 70 and 72 substan- 80 84 has
a value that is larger than similar  tially cancels the noise present in
the com- 



peak current limiting resistors in sync sepa-  posite video signal applied
to the gate elec- rator circuits employing bipolar transistors  trode 76 of
the transistor 80 so that or vacuum  tubes. In the prior sync sepa.
improved noise immunity is provided for 20 rator circuits where the grid or
base diode  the sync separator circuit 205.      85 is used to develop the
control voltage, less    The operation of the noise inverter cir- series
current limiting resistance can be  cuit 200 and the sync separator circuit
205 tolerated because of the resultant integra-  is similar to the
operation described in con- tion which produces a rounding of the edge
nection with circuits respectively shown in 25 of the sync pulse.
FIGURES 6 and 8.                        90 Representative values of the
elements of    WHAT WE CLAIM  IS:- the circuits shown in FIGURES 4, 6 and 9
1. A method of clipping an input signal are indicated in the drawings as an
illustra-  to  obtain  an output signal, comprising tion. The values of the
resistors are given  applying an input signal between the source 30 in ohms
except where the value of the  and gate of an insulated gate field effect
95 resistor is in thousands of ohms in which  transistor, and applying a
control signal to case the letter K is added to signify one  bias the
transistor at a level above which thousand times the value given. The value
the input signal causes the transistor to con- of the capacitors are given
in microfarads  duct to obtain an output signal which cor- 35 with the
exception of capacitor 88 shown in  responds to the portion of the input
signal 100 FIGURE 9 which has a value of 270 micro-  that exceeds the bias
level. microfarads.                               2. A  method according to
Claim  1, In FIGURE 10 a noise inverter circuit comprising deriving the
control signal from and a synchronizing signal separator circuit the input
signal. 40 are shown in combination to exemplify    3. A circuit for
carrying out the method 105 their utilization in a television receiver. The
of Claim 1, comprising means for applying same numerals identify circuit
elements (or  a composite video signal including hori- rectangles
representing circuits) which are  zontal and vertical synchronizing pulses
to similar in value and function to these pre-  the transistor, means for
applying a control 45  viously described.                       voltage to
bias the transistor, and load  110 A composite video signal from a video
impedance means for deriving from  the amplifier 210, (shown in FIGURE  5)
is  transistor an output signal consisting of the 



coupled to a noise inverter circuit 200  horizontal and vertical
synchronizing pulses. similar to the one shown in FIGURE 6.   4. A  circuit
according  to  Claim  3, 50 An output signal from the noise inverter
wherein the control voltage is derived from 115 circuit 200 is derived
across the resistor 57  an AGC  circuit coupled to the control and coupled
through a coupling capacitor  voltage means. 60 to the gate circuit of the
field-effect   5. A  circuit according to Claim  3 or transistor 80. The
field-effect transistor 80  Claim  4, wherein  said  input circuit is 55 is
employed as the active device of a syn-  arranged to apply between said
gate and 120 chronizing  signal separator circuit 205  source electrodes a
video signal including similar to the one shown in FIGURE 8, horizontal and
vertical synchronizing pulses, and which is shown as part of a television
and wherein the biasing means is arranged receiver in FIGURE 5. The
composite video  so that current flows through the source- 60 signal
derived from the video amplifier 210  drain current path only when noise
asso- 125 is also connected to the gate circuit of the  ciated with said
video signal exceeds the transistor 80 between the input terminals
amplitude of said synchronizing pulses, and t and t'.
so that the load impedance means develops The signal from the noise
inverter circuit a noise signal which corresponds to the por- 65 200
comprises the portion of noise impulse  tion of the input noise exceeding
the ampli- 130    1,105,661 [err]    8
1,105,661 tude of said synchionizing  pulses            between  said
draining and source electrodes 6. A circuit for carrying out the method
for deriving a noise signal which corres- of Claim 1, comprising an
iisulated gate  ponds to the portion of said impulse nois field effect
transistor having gate source and  that exceeds the amplitude of said syn- 



drain electrodes, including a signal input  chronizing  pulses, and circuit
means 70 terminal an input circuit capacitively coup-    coupled between
said output circuit means ling said input terminal to said gate elec-  and
said sync separator circuit for applying trode; a rectifying means; a
circuit means      said noise signal to said sync separator capacitively
coupling said input termial to  circuit so that the said noise signal
substan- 10 said rectifying means;  and a direct current  tially cancels
said unwanted impulse noise coupling between said rectifying means and  in
said composite video signal. said gate electrode.
12. A circuit according to Claim  3 or 7. A  circuit according  to Claim 6,
Claim 4, and arranged as a television wherein said input circuit applies a
compo-   receiver synchronzing signal separator cir- site video signal from
an input terminal to  cuit, wherein said insulate-gate field effect 80 said
gate electrode and wherein a biasing  transistor includes a rectifying
means intrin- circuit means which includes a diode is  sically connected
between a substrate and coupled between said input terminal and   said
source electrode, and wherein there are said source electrode for
developing a bias  provided a voltage divider network having 20  voltage as
a function of the peak amplitude  input output and common terminals, means
of said composite video signal, said biasing  for applying a composite
television picture circuit means including a resistor for  signal including
horizontal and vertical syn- limiting the peak current flow through said
chronzing pulses between said input and diode, and means for coupling said
bias  common terminals, means connected be- 25  voltage between said gate
and source elec-  tween said output terminal and said gate 90 trodes.
electrode for applying a desired portion of 8. A circuit accroding to Claim
6,   said television picture signal to said tran- including a first circuit
means capacitively  sitor, circuit means connected between said coupling
said input terminal to said gate  output terminal and said substrate
including 30  electrode; a control voltage deriving means;  a resistor and
a capacitor for applying 95 a second circuit means capacitively coup-  said
composite video signal to said sub- ling said input terminal to said
control volt-   strate rectifying means to develop a bias age deriving
means; and a third circuit  voltage as a function of the peak a amplitude
means coupling said control voltage deriv-  of said composite video signal
means for 35 ing means to said gate electrode.         coupling said bias
voltage between said gate 



9. A  circuit according to  Claim  8.  and source electrodes, and an output
circuit wherein said control voltage deriving means connected between said
drain and source comprises the substrate to source path of  electrodes for
deriving an output signal that said insulated-gate field effect transistor.
comprises substantially only said horizon- 10. A  circuit according to
Claim  8.  tal and vertical synchronizing pulses.  105 wherin said control
voltage deriving means    13. A circuit according to Claim  3 or comprises
a diode coupled between said   Claim 4, and arranged as a  television gate
and source electrodes.               receiver synchronizing signal
separator cir- 11. A  circuit  according to any one of  cuit, comprising an
input circuit having 45 Claims 3 to 5, and arranged in a television  input,
output and  common terminals, a 110 signal receiver, including a sync
separator   voltage  divider  network  including  two circuit and a noise
cancellation circuit, com-  resistors connected in series between said
prising in combination ad insulated-gate  input and common terminals said
output field effect transistor having gate, source  terminal being
connected to the junction of 50 and drain electrodes, means coupled between
said two resistors, means for applying com- 115 said gate and source
electrodes for applying  posite video signals between said input and a
composite video signal to the field effect  common terminals, a capacitor
connected transistor said video signal including hori-  between said output
terminal and the gate zontal and  vertical synchronizing  pulses
electrode of said transistor for applying a 55 having  a  predetermined
amplitude, said  desired portion of said composite video  120 video signal
having unwanted impulse noise  signal to  said  transistor, said capacitor
means for coupling said video signal to said  having a value of capacitance
such that said sync separator circuit, means for biasing  vertical
synchronizing pulses are coupled to said gate electrode, with respect to
said  said gate, electrode without distortion a 60  source electrode as a
function of the ampli-  double-time constant network to provide 125 tude of
said composite video signal so  that  noise immunity is coupled between
said current flows through the source-drain cur-  output termial and a
semi-conductor diode, rent path only when said impulse noise  or deriving a
bias voltage as a function of exeeds the amplitude, of said synchronizing
the peak amplitude of said composite video pulses, output circuit means
connected  signal, said double-time network including 130  



1,105,661                                        9 a peak current limiting
resistor connected in  impedance coupled between said drain and series with
second and third capacitors con-  source electrode derives an output signal
20 nected between said output terminal and  which consists substantially of
said vertical said diode, a first resistor is connected  and horizontal
synchronizing pulses. 5 across said third capacitor to provide a       14.
A  clipper circuit for carrying out relatively  small time constant, a
second  the method of Claim  1 substantially as resistor is connected
across said diode to  herein described with reference to any of 25 provide
with said second capacitor a first  the  several examples  illustrated  by
the time constant which is sufficiently large to  accompanying drawings. 10
hold the charge of said capacitor between consecutive  vertical
synchronizing  pulses,          A. M. & WM. CLARK, said peak limiting
resistor having a value           Chartered Patent Agents such that it
limits peak noise current flow              5 Stone Buildings, through said
diode, and circuit means coup-                Lincoln's Inn, 15  ling the
voltage detected by said diode to              London, W.C.2. said gate
electrode to control the current    Reference has been directed in
pursuance flow through the source-drain current path of Section 9, sub
section (1) of the Patents of said transistor, whereby the said load  Act,
1949, to patent No. 1043124. Printed for Her Majesty's Stationery  Office
ny The Tweeddale Press Ltd., Berwick-upon-Tweed, 1968. Published at the
Patent Office, 25 Southampton Buildings. London. W.C.2, from which copies
may be obtained    


