
4                                          1,043,124     negative bias
voltage applied to the gate  composite television signals, such as
electrode. To reduce the amount of delay  video  amplifier stage  (not
shown), is     provided by such negative gate bias, a suit- coupled to a
signal synchronizing stage     able potential supply source such as a
through a double time constant network  5  battery (not shown) is connected
in series  which enhances the immunity of the syn- 70     with the resistor
68 between the source  chronizing  signal separator to  spurious     and
substrate electrodes, with the battery  noise impulses. One portion of the
double     polarized in a direction to hold the sub-  time constant network
comprises a series     strate electrode positive relative to the gate
capacitor 72 and a shunt resistor 74 which 10  electrode.
are selected to provide a relatively long  75       As a further
alternative of the circuit of  time constant. The second portion of the
Figure 4, if the transistor is  of the "en-  double time constant network
comprises a     hancement" type, i.e. has a zero bias char-  parallel
connected resistor 76 and capacitor     acteristic corresponding to  one of
the  78 of relatively short time constant which 15  curves 30-35, a
positive voltage applied to  are connected between the capacitor 72 and  80
the gate electrode causes the transistor to  the gate electrode 22 of an
insulated-gate     operate at the centre of its linear operat-  field-
effect transistor 10 of the type des-     ing characteristic.  The
appropriate bias  cribed in connection with Figures 1 and 2     voltage may
be applied by connecting the  having its source electrode 16 grounded. 20
gate electrode 22 through a resistor of suit-  The drain electrode 24 is
connected to the  85     able value (not shown) to the positive ter-
positive terminal of a potential supply     minal of a source of operating
potential  source 88 through a load resistor 90. The     which may comprise
the source 52. The  separated synchronizing pulses are derived     positive
voltage at the gate electrode is  from across the resistor 90. The
substrate 25  also applied to the substrate electrode and  electrode 26 is
connected to the gate elec- 90     causes the rectifying junction 66 to
con-  trode 22 through a resistor 68 which may     duct current under the
steady state condi-  comprise the spreading resistance of the     tions.
To prevent excessive bias current  rectifying junction between the
substrate     drain by the rectifying junction 66, and  electrode and
source electrode or a physical 30  undesirable limiting of weak signals, a
suit-  external resistor.                      95     able potential supply
source such as a    The transistor in this circuit is of the     battery is
connected in series with the re-  enhancement type, that is it has a zero
sistor 68 between the source and substrate  bias characteristic curve
corresponding to     electrodes. Of course, if no resistor is used   the
curve 30 of Figure 3. Hence, in the 35  the battery is connected in series
with the  absence of signals substantially no drain 100     gate-substrate
conductor. The above men-  current flows through the load resistor 90.
tioned battery (which is not shown) is  Since the composite television
signals are 



polarized in a direction to hold the sub-  capacitively coupled to the
synchronizing     strate electrode at negative potential rela-  signal
separator stage through the capaci- 40  tive to the gate electrode.
tor 72, the relative amplitude of the syn- 105       From the foregoing, it
will be seen that  chronizing pulses with respect to ground     the circuit
of Figure 4 operates to provide  potential varies as a function of the
picture     substantial limiting of the signals above a  content or
brightness. In order effectively     certain threshold value, which are
applied  to separate the synchronizing pulses from 45  thereto. An
important feature of the cir-  the remainder of the composite signal it is
110     cuit is the means including a direct cur-  desirable to refer the
synchronizing pulse     rent circuit connecting the gate and sub-  peak
amplitude at a fixed potential. Ordin-     strate electrodes for
maintaining the sub-  arily, in tube or junction transistor types of
strate and source electrodes at substan-  circuits the referencing of the
synchroniz- 50  tially the same potential. In the case of the  ing signal
peaks is effected by the rectifying 115     circuit shown in Figure 4, the
means com  action between grid and cathode of a     prises a transistor
having the appropriate  vacuum  tube or base and emitter of the     zero
bias characteristic for small signal  junction transistor. In operation,
the syn-     translation, and the connection between gate  chronizing
signal amplitude causes con- 55  and substrate electrodes. In the cases
where  duction of the base-emitter or grid-cathode 120     the transistor
is of the enhancement or  path to clamp the peaks thereof to a fixed
depletion types and the gate is maintained  potential.     at a potential
substantially different from  However, in a synchronizing signal separ-
zero relative to the source electrode, the  ator circuit employing an
insulated-gate 60  means includes a potential supply source  field-effect
transistor, an extremely high 125     of appropriate value between the gate
and  impedance exists between the gate elec-     source electrodes.
trode and the other electrodes of the device.        The schematic circuit
diagram of Figure  In order to effect the desired clamping      5
represents a synchronizing signal separa- action of the synchronizing
signal peaks, 65  tor for television receivers. A source of  the gate
electrode is direct current con- 130
1,043,124                                        5
ductively connected to the substrate elec-  capacitor 108.  The transistor
10 in this                    trode 26.  When the composite signal is
circuit may be selected to provide suffi-                    applied to the
transistor, with a synchroniz-  cient transconductance under zero bias 



ing signal excursion in the positive polarity  conditions to be self
starting. Accordingly,                 5  direction, the rectifying
junction between  the gate electrode 22 is connected to  70
the substrate 26 and the source electrode  ground through a gate bias
resistor 110.                    16 conducts, and thereby the synchroniz-
If the transistor does not exhibit sufficient                    ing peaks
appearing at the gate electrode  transconductance for the oscillator to be
are clamped to ground or to a potential self starting, then the resistor
110 is con-                10  more positive than ground depending upon
nected to a bias source to bias the gate  75                    the value
of the resistance 68. The resist-  electrode to a point where the
transistor                    ance 68 in this circuit is large enough to
does exhibit the necessary transconduct-                    permit the gate
electrode to go sufficiently  ance.                    positive with
respect to the source elec-    Disregarding the direct current conduc-
15  trode to drive the transistor into substan-  tive connection between
the gate electrode  80                    tially source-drain conduction.
22 and the substrate electrode 26, the                      When the
synchronizing signal peaks  amplitude  of oscillation  of the circuit
cause the rectifying junction between the  shown in Figure 6 tends to be a
function of                    substrate electrode and the source elec-
the biasing between the gate electrode 22                20  trode to
conduct current, the capacitors 78  and source electrode 16. Hence, the
oscil- 85                    and 72 are charged. The discharge of these
lator is not automatically self-adjusting in                    capacitors
through resistors 76 and 74 re-  the face of load variations and the like,
as                    spectively bias the gate electrode 22 nega-  are many
tube or junction transistor oscil-                    tively relative to
ground as a function of  lators. This lack of self-adjustment is be-
25  the peak amplitude of the synchronizing  cause extremely high impedance
exists be- 90                    pulses. The larger the peak amplitude of
tween the gate electrode and the source                    the
synchronizing pulses, the further the  and drain electrodes. In order to
permit                    transistor is driven into cut-off. Hence, the
the oscillator to be self-adjusting, the con-                    transistor
is automatically maintained cur  ductive connection provided between the
30  off except during the synchronizing pulse  gate electrode 22 and the
substrate elec- 95                    interval even though the average
amplitude  trode 26 permits rectification of the posi-
or picture content of the composite signal  tive oscillator signal swing
occurring in the                    changes, and is thereby effective to
separ-  gate electrode 22 through the rectifying       ate the
synchronizing pulses from the re-  junction appearing at the substrate 26
and                35  mainder of the composite signal.            source
electrode 16. This causes the bias 100                      If the
transistor used in the circuit of  at the gate electrode to become more
nega-                    Figure 5 provides substantial drain currefit  tive
with respect to ground until an equili-                    under the zero
gate bias condition, then a  brium point has been established between
d-c voltage is applied between the gate and  the total loading on the
oscillator and aver-                40  source electrodes so that
substantially no  age conductance of the transistor over the 105
drain current flows under no signal con-  cycle of the oscillatory wave.
Thus, with                    ditions.  Accordingly a suitable potential
increased amplitude of oscillation, for ex-                    supply
source may be connected between  ample, due to load changes, the gate elec-
the gate and substrate electrodes so that  trode is driven more negatively
and cuts                45  the substrate is maintained at substantially
down the current flow through the tran- 110 



the same potential as the source electrode.  sistor. Hence, the amplitude
of oscillation                      A further embodiment of the invention
tends to remain substantially constant for                    is shown in
Figure 6 which represents a  fairly wide variations of oscillator loading.
tuned-drain tuned-gate oscillator circuit. In    The circuit operates by
considering the 50  this oscillator circuit the source electrode  feedback
signal through capacitor 108 as an 115                    16 of the
transistor  10 is connected to  input source of alternating voltage to the
ground, and the drain electrode 24 is con-  gate electrode 22. During a
positive half                    nected through a resonant tank circuit 102
cycle, capacitors 108 and 106 are charged                    to the
positive terminal of a source of  from ground through the forwardly biased
55  operating potential (not shown). Oscillatory  junction between the
source 16 and the 120                    waves from the oscillator may be
applied  substrate 26.  During the negative half                    to  a
capacitor by a coupling  winding  cycle, the capacitors discharge through
the                    coupled to the tuned drain circuit 102.    resistor
110. If the time constant of the                       The gate electrode
22 is coupled through  discharge circuit is greater than the fre-
60  a tuned gate circuit 104 and a capacitor  quency of the oscillator,
then the gate 22 125                     106, which is of low impedance at
oscillator  will be driven in a negative direction when
frequencies, to ground.  The circuits 102  the amplitude of oscillation
exceeds an                     and 104 are tuned to the desired frequency
equilibrium operating value.                     of oscillation, with
oscillation being sus-    WHAT WE CLAIM  IS:-                65  tained by
regenerative feedback through a    1. An electrical circuit including a
field- 130                                                    1,043,124
ductively connected to the substrate elec- capacitor 108. The transistor 10
in this trode 26. When the composite signal is  circuit may be selected to
provide suffi-       applied to the transistor, with a synchroniz-    cient
transconductance under zero bias       ing signal excursion in the positive
polarity conditions to be self starting. Accordingly,     5 direction, the
rectifying junction between  the gate electrode 22 is connected to     the
substrate 26 and the source electrode  ground through a gate bias resistor
110.        16 conducts, and thereby the synchroniz  If the transistor does
not exhibit sufficient        ing peaks appearing at the gate electrode
transconductance for the oscillator to be        are clamped to ground or
to a potential self starting, then the resistor 110 is con-    10 more
positive than ground depending upon  nected to a bias source to bias the
gate 75        the value of the resistance 68. The resist-  electrode to a
point where the transistor        ance 68 in this circuit is large enough
to does exhibit the necessary transconduct        permit the gate electrode
to go sufficiently  ance. 



positive with respect to the source elec-                  Disregarding the
direct current conduc-     15  trode to drive the transistor into substan-
tive connection between the gate electrode 80         tially source-drain
conduction.      22 and the substrate electrode 26, the           When  the
synchronizing signal peaks  amplitude of oscillation of the circuit
cause the rectifying junction between the  shown in Figure 6 tends to be a
function of         substrate electrode and the source elec-  the biasing
between the gate electrode 22     20  trode to conduct current the
capacitors 78  and source electrode 16. Hence, the oscil- 85         and 72
are charged. The discharge of these  lator is not automatically self-
adjusting in         capacitors through resistors 76 and 74 re- the face of
load variations and the like, as         spectively bias the gate electrode
22 nega-  are many tube or junction transistor oscil-         tively
relative to ground as a function of lators. This lack of self-adjustment is
be-      25  the peak amplitude of the synchronizing  cause extremely high
impedance exists be-  90          pulses. The larger the peak amplitude of
tween the gate electrode and the source          the synchronizing pulses,
the further the  and drain electrodes. In order to permit
transistor is driven into cut-off. Hence, the  the oscillator to be
self-adjusting, the con-          transistor is automatically maintained
cut ductive connection provided between the      30  off except during the
synchronizing pulse  gate electrode 22 and the substrate elec- 95
interval even though the average amplitude  trode 26 permits rectification
of the posi-           or picture content of the composite signal tive
oscillator signal swing occurring in the           changes, and is thereby
effective to separ-  gate  electrode 22  through the  rectifying
ate the synchronizing pulses from the re- junction appearing at the
substrate 26 and       35  mainder of the composite signal.        source
electrode 16a. This causes the bias 100             If the transistor used
in the circuit of  at the gate electrode to become more nega-
Figure 5 provides substantial drain current tive with respect to ground
until an equili-           under the zero gate bias condition, then a
brium point has been established between           d-c voltage is applied
between the gate and  the total loading on the oscillator and aver-
40  source electrodes so that substantially no  age conductance of the
transistor over the 105            drain current flows under no signal con-
cycle of the oscillatory wave. Thus, with            ditions.  Accordingly
a suitable potential  increased amplitude of oscillation, for ex-
supply source may be connected between  ample, due to load changes, the
gate elec-            the gate and substrate electrodes so that trode is
driven more negatively and cuts        45  the substrate is maintained at
substantially  down the current flow through the tran- 110            the
same potential as the source electrode. sistor. Hence, the amplitude of
oscillation              A further embodiment of the invention  tends to
remain substantially constant for            is shown in Figure 6 which
represents a  fairly  wide variations of oscillator loading.
tuned-drain tuned-gate oscillator circuit. In  The circuit operates by
considering the        50 this oscillator circuit the source electrode
feedback signal through capacitor 108 as an 115             16 of the
transistor  10 is connected to  input source of alternating voltage to the
ground, and the drain electrode 24 is con-  gate electrode 22. During a
positive half             nected through a resonant tank circuit 102
cycle, capacitors 108 and 106 are charged             to the positive
terminal of a source of from ground through the forwardly biased         55
operating potential (not shown). Oscillatory  junction between the source
16 and the 120 



waves from the oscillator may be applied  substrate 26.  During the
negative half             to a capacitor by a coupling winding  cycle, the
capacitors discharge through the             coupled  to the tuned drain
circuit 102.   resistor 110. If the time constant of the                The
gate electrode 22 is coupled through  discharge circuit is greater than the
fre-         60  a tuned gate circuit 104 and a capacitor  quency of the
oscillator, then the gate 22 125              106, which is of low
impedance at oscillator  will be driven in a negative direction when
frequencies, to ground. The circuits 102  the amplitude of oscillation
exceeds an              and 104 are tuned to the desired frequency
equilibrium operating value.              of oscillation, with oscillation
being sus-  WHAT WE CLAIM IS:-          65 tained by regenerative feedback
through a    1. An electrical circuit including a field- 130        6
1,043,124      effect transistor with a gate electrode and  Claim 3 wherein
said transistor has a signal     source  and  drain  operating  electrodes
transfer characteristic at substantially zero  55     formed on a substrate
and defining a cur-  gate-to-source bias voltage which provides     rent
path controllable as a function of the  the Class A operation. 5  potential
applied to the gate electrode, said    5. An electrical circuit according
to     gate electrode being electrically insulated  Claim  1 and arranged
for operation as a     from  the substrate and the source and  limiter
circuit, said first  impedance con- 60     drain operating electrodes, a
source of  nected between said gate' and source elec-     alternating
voltage coupled by a capacitor  trodes being arranged to bias said
transistor 10  to the gate electrode to control the conduc-  for Class A
operation under weak signal     tivity of the current path, an output
circuit  conditions, the time constant of said re-     including a load
impedance connected in  sistor and capacitor together with the recti- 65
series with the current path, a first impe-  fying junction between said
source and sub-     dance  connected  between  a  reference  strate
electrodes providing a peak detector 15 potential and the gate electrode
and pro-  circuit for developing a direct voltage across     viding with
the capacitor a discharge time  said resistor as a function of the level of
constant greater than the period of the  applied signals.
70     alternating voltage, the source electrode    6. An  electrical
circuit according to     being connected to the reference potential  Claim
1 and arranged as  a synchronizing 20 with the substrate providing a
rectifying  signal separator, said source of alternating     junction with
the source electrode and hav-  voltage including a signal input circuit for
ing a direct connection including a second  a composite signal including
the. synchroniz- 75     impedance to the gate electrode to bias the  ing
pulses, the time constant of said capaci- 



rectifying junction forwardly during the ex-  tor. and the resistor between
said gate and 25  cursions of the alternating voltage in one  source
electrodes together with the rectify-     polarity direction whereby the
alternating  ing junction between said source and sub-     voltage in the
one direction as limited, and  strate electrodes providing a peak detector
80     to cause the gate electrode t0 be driven to  circuit for developing
a direct voltage across     a cut off bias potential by the excursions of
said resistor as a  function of the peak 30  the alternating voltage in the
opposite  amplitude of said synchronizing pulses.     direction.
7. An electrical circuit according to any       2. An electrical circuit
according to  one of Claims 1, 2 and 6 wherein said  85     Claim 1,
wherein the direct current connec-  transistor has substantially no drain
cur-     tion between said gate electrode and said  rent at zero
gate-to-source bias voltage. 35  substrate establishes said substrate at
sub-    8. An electrical circuit including a field-     stantially the same
potential as said source  effect transistor, substantially as herein
electrode under steady state conditions and  described with reference to
Figures 1 and  90     wherein voltage excursions at said gate  2 and 4 of
the accompanying drawings.     electrode in one polarity, direction are
recti-   9. An electrical circuit including a field- 40 fied by  the
rectifying junction appearing  effect transistor, substantially as herein
between said substrate and source elec- described with reference to Figures
1 and 2     trode.                                      and 5 of the
accompanying drawings.      95       3. An electrical circuit according to
10. An  electrical circuit including a     Claim  1 and arranged for
operation as a  field-effect transistor, substantially as here- 45  limiter
circuit, wherein the transistor pro-  in described with reference to
Figures 1     vides Class A operation under steady state  and 2 and 6 of
the accompanying drawings.     and small signal conditions, and said first
impedance is connected between said gate          A. M. & WM. CLARK,
and source electrodes so that substantially      Chartered Patent Agents,
50  zero direct voltage exists between said gate         5, Stone
Buildings,     and source electrodes under no signal con-
Lincoln's Inn,     ditions.
London, W.C.2.       4. An electrical circuit according to
Abingdon: Printed for Her Majesty's Stationery Office, by Burgess & Son
(Abingdon), Ltd,-1966.                  Published at The Patent Office, 25
Southampton Buildings, London, W.C.2,                                  from
which copies may  be obtained.    


