
1,032,655                                         5                    path
C of transistor 81 into a conductive    The composite video wave
illustrated in                 low resistance state.   If  there is any
potential  FIGURE 5  shows the synchronizing signal
difference between the signal level in the  peaks extending in the negative
direction. It                   translating circuit at grid 74 and  the
clamp-    should be understood that the composite                   ing
level voltage or ground  at this time, the     video signal may also be
phased so that the 70                      coupling  capacitor 73 is
subject to either a      a  synchronizing signal peaks extend in the
charging or a discharging  action through the   positive direction. Under
the latter circum-                 source-to-drain  path  C of transistor
81,  stances, the  keying  pulse should be large
whichever is required to bring the  signal cir-  enough to generate a
negative bias voltage at               10 cuit and the grid 74 to the
clamping level  the gate and substrate electrodes which will   75
The picture brightness will thus be properly  be larger than the most
negative portion of               represented and maintained due to the
the video signal appearing at  the conductor                   action of
the keyed clamping circuit in ad-  72.  In this manner the rectifying
junction       justing the charge of coupling capacitor 73  101 between the
substrate 97 and drain 83               15 to continually bring the signal
level for the  electrodes  will  at maintained reversed
signal peaks 55 to a fixed clamping level,  biased between the keying
pulses.      and holding the charge of the coupling capa-   Referring to
the foregoing description,  the                   citor 73 at the adjusted
value  throughout  insulated gate field-effect transistor operates
each subsequent video signal interval.       as a switch for periodically
setting the signal                   From   the foregoing it will be seen
that the  circuit to the level control point, whicy may     85 



signal level in the translating circuit is con-  be ground. It is open at
all times except for                   tinuously adjusted.  If the level
is greater  the keying interval, at which  time the nor-
than  the   clamping   level  voltage,  the   mally negatively biased gate
is driven to                   capacitor 73 will discharge through the gate
zero, as indicated in the graph of FIGURE               controlled
bidirectional conductive  path C   5. When the video signals are applied
across  90                   of the transistor during the clamping interval
the source-to-drain current path through a                   93 until the
potential of grid 74 is brought  signal coupling  capacitor, the transistor
equal to the clamping level or ground in  effectively clamps the waveform
so that the                   this case. If the signal level at the grid 74
synchronizing  tips are maintained at ground      30 is smaller than  the
clamping level voltage, potential regardless of the average signal 95
that is below ground in this case, then a    a level.  Because the
insulated  gate field-effect                   charging current will flow
in the opposite  transistor clamp circuit is bidirectional and
direction through the gate controlled bidirec-  can conduct in either
direction during  the                   tional conductive path C until the
potential  keying interval, the charge on the video                35 of
grid 74 is brought equal to the clamping  coupling capacitor 73 can be
instantaneously 100                   level.
increased or  decreased depending on the                   As  a  keying
pulse ends the  charge on the    changes in  the picture content. The addi-
coupling capacitor 96 begins to leak off  tional internal diode  101 in the
substrate of                   through the diode 100 back resistance and
the transistor does not interfere with circuit                40  the
source-to-drain path is held in a normal  operation because it is reversed
biased at all  105                   non-conductive state since the gate
becomes times except during the keying interval. This
biased negatively to a higher value such as  is also indicated in the graph
of FIGURE 5.                   -20 volts. The source-to-drain current path
From the foregoing  considerations of the                   of the
transistor 81 is thus cut-off leaving no  insulated gate field-effect
transistor clamp                45 path for current flow to change the
charge   circuits shown and described, it will be seen 110
on the signal circuit coupling  capacitor 73.  that this type of circuit
(1) does not require      As the content of the signal portions inter-  a
balanced source of keying pulses, (2) be- venting  the  reference intervals
varies the  cause of its high gate impedance, keying 



charge of the capacitor 73 is adjusted in the   pulse  power  requirements
are  relatively                50 appropriate amount and direction by the
minute, thereby permitting  keying pulses to 115                   keyed
circuit to continually return the signal  be derived  from horizontal
retrace pulses                   translating circuit 72-78 or the grid 74
to  and the  like, if desired without any active                   the
clamping level at each reference interval.  circuitry, (3) the clamp  is
balanced and the                     In the circuit of FIGURE  6, as dis-
clamp pulse disturbance on the video signal                55
tinguished from the circuit of FIGURE 4,  translating circuit is relatively
small, and (4) 120                   the internal substrate diode 100 is
used as  a minimum of circuit components are re-                   the
capacitor charging and discharging recti-  quired for the circuit and
involve a single                   fier in the keying pulse circuit. In
this  transistor  device together with one keying                   FIGURE
6  circuit the substrate diode 100  pulse coupling capacitor and one video
60 conducts when the keying pulse 43 goes  signal circuit coupling
capacitor.         125                   positive with respect to the
charge on the    WHAT WE CLAIM IS:                   capacitor 96 and
thereby acts as a d-c setter    1. A keyed direct current re-insertion cir-
to set the keying pulse tips at ground and  cuit for  operation between a
signal source                   the base line therefor at some voltage
nega-  having recurrent reference level control                65 tive
thereto as indicated in FIGURE 5.    periods and signal utilization means,
the cir- 130
1,032,655           path C of transistor 81  into  a conductive    The
composite video wave illustrated in               low resistane state. If
there is  any potential  FIGURE 5  shows the synchronizing signal
difference  between the signal  level in the  peaks   extending in the
negative   direction. It               translating  circuit at grid 74 and
the clamp-    should be understood that the composite 



5 ing level  voltage or ground  at  this  time, the   video signal may also
be phased so that  the   70               coupling capacitor 73 is  subject
to either a  synchronizing signal peaks     extend in the
charging or  a  discharging  action   through the    positive direction.
Under the latter circum-               source-to-drain   path C of
transistor 81,            stances,  the keying pulse should be large
whichever  is required to bring the signal cir-         enough to generate
a negative bias voltage at            10  cuit and the grid  74 to  the
clamping level.  the gate  and substrate  electrodes which will
75                The picture brightness will thus be properly    be larger
than the most negative portion of                represented and maintained
due to the  the video signal appearing at the conductor
action of the keyed clamping circuit in ad-   72. In this manner  the
rectifying junction                justing the charge of coupling capacitor
73          101 between the substrate  97 and   drain 83            to
continually bring the signal level for the   electrodes   will  be
maintained reversed                signal peaks  55 to a fixed clamping
level,       biased between the keying  pulses.                and  holding
the charge of the coupling  capa-   Referring to the foregoing
description, the                citor  73  at  the adjusted  value
throughout  insulated gate field-effect transistor operates
each subsequent video  signal  interval.           as a switch for
periodically setting   the signal             20   From the foregoing it
will  be seen that  the  circuit to the level control point, which may
signal level in the translating circuit is con-  be ground.   It is open,
at all times except for                tinuously adjusted. If the levelis
greater      the keying interval, at which time the nor-
than the  clamping  level  voltage, the    mally negatively biased  gate is
driven  to                capacitor  73 will discharge  through  the gate
zero as indicated in the graph of FIGURE            25   controlled
bidirectional conductive path C    5. When the video  signals are applied
across                 of the transistor during the  clamping interval
the  source-to-drain current path  through a                 93 until the
potential  of grid 74 is brought      signal coupling capacitor, the
transistor                 equal to  the clamping level,  or ground in
effectively clamps the  waveform so that the                 this case. If
the signal level at the grid 74    synchronizing tips are maintained  at
ground              30  is smaller than the clamping level voltage,
potential regardless of  the   average signal                 that  is
below ground  in this case,  then a  level. Because the insulated  gate
field-effect charging current will flow in the opposite  transistor  clamp
circuit is bidirectional and                  direction through the gate
controlled bidirec-  can  conduct in  either direction during    the
tional conductive path C until the potential   keying interval,  the charge
on the video 



35 of  grid 74 is brought equal   to the clamping  coupling capacitor 73
can  be instantaneously 100                  level.
increased or  decreased  depending on the            As a keying pulse
ends, the charge on the  changes in the picture content. The addi- coupling
capacitor 96 begins to leak off  tional internal diode 101 in the substrate
of           through the diode 100bacl resistance and  the transistor  does
not  interfere with circuit           40  the source-to-drain path is held
in a normal            operation because it is reversed biased at all 105
non-conductive  state since the gate becomes  times except during the
keying interval. This                  biased negatively to a higher value
such as  is also indicated in the graph of FIGURE 5.                  -20
volts.  The source-to-drain current path    From the foregoing
considerations of the                  of the transistor 81 is thus
cut-off leaving no  insulated gate field-effect transistor clamp
45 path  for current flow to change the charge  circuits shown and
described, it will be seen 1l0                   on  the signal circuit
coupling capacitor 73.  that this type of circuit (1) does not require
As the content of the  signal portions inter-  a balanced source of keying
pulses, (2) be-                vening the reference  intervals varies, the
cause of its high gate impedance, keying             charge of the
capacitor 73 is adjusted in the  pulse power requirements are relatively
appropriate  amount and direction by the       minute, thereby permitting
keying pulses to 115                   keyed circuit to continually return
the signal  be derived from  horizontal retrace pulses      translating
circuit 72-78 or the grid 74 to  and the like, if desired without any
active                   the  clamping level at each reference interval.
circuitry, (3) the clamp is balanced and the                     In the
circuit  of FIGURE  6  as dis-  clamp pulse disturbance on the video signal
tinguished from the  circuit of FIGURE 4.  translating circuit is
relatively small, and (4) 120                the internal substrate diode
100 is used as   a minimum of circuit of components are re-
the capacitor charging and  discharging recti-     quired  for  the
circuit  and involve a single                   fier in  the keying pulse
circuit.  In this   transistor device  together with one keying
FIGURE 6 circuit the substrate diode 100      pulse coupling capacitor and
one video                60 conducts when the keying  pulse 43 goes
signal circuit coupling capacitor.          125                   positive
with respect to  the charge on the     WHAT WE CLAIM IS:
capacitor 96 and theraby acts as a d-c setter       1. A keyed direct
current re-insertion cir-,                     to set the keying pulse
tips at ground and  cuit for operation between a signal' source
the base line therefor at some voltage nega-  having recurrent reference
level control 



65  tive thereto as indicated in   FIGURE  5.  periods and signal
utilization means, the cir- 130                            1,032,655
cuit  comprising a first capacitor connected  nal utilization means, and
circuit means in-        between said source and said  utilization  cluding
said second capacitor whereby cur-        means, a charging and discharging
circuit  rent may flow during said keying signals be-        for said
capacitor, said charging and dis-  tween said source and drain electrodes
of 40    5 charging circuit, being connected between  said transistor in a
first direction when the       said  utilization means and a point of
refer-  signal potential at said signal    utilisation       ence potential
for said charging and dis-  means exceeds said reference potential   and
charging circuit,  a transistor having source,  in a direction opposite to
said  first direction       drain  and gate  electrodes on a substrate of
when said reference potential exceeds the      45    10     semiconductor
material, said charging  and potential at said signal utilisation means and
discharging  circuit including the internal    wherein  said rectifying
means is  poled to         drain-source path of said transistor, said
conduct current during said keying signals in       drain-source  path
completing a charging cir -   a direction   to charge  said second
capacitor       cuit for said capacitor when the potential         to a
voltage which, during the interval be-       difference  between  the
potential of said   tween said keying signals,  maintains said
utilization  means and said  reference poten-  source-to-drain current path
of said tran-                  tial is of one polarity during control
periods  sstor cut-off.      and said drain-source  path completing  a dis-
3.  A keyed direct  current  re-insertion cir- 



charging  circuit  for  said capacitor when said  cuit according to Claim 2
and comprising   55      20  potential,  dfference  is  of  the  opposite
means direct current conductively  connecting      polarity to said one
polarity during control  said gate electrode to said  substrate.
periods,  means providing a source of keying   4. A keyed direct current
re-insertion cir-      signals coupled through a second capacitor
cuit according to Claim 1 wherein said sub-      to  said 'gate  electrode
for    rendering said strate comprises P-type semiconductor   60      25
drain-source path  conductive during at least  material.      a portion of
each  of said control periods,  and     5. A  keyed direct current
re-insertion  cir-      rectifier means coupled between said gate  cuit
according to Claim 3 wherein said recti-      electrode and a point of
reference potential ,  fier means comprises the rectifying junction
said rectifier means being poled to conduct  between said substrate and
said electrode  65      current in response to said  keying signals.
coupled to said point of reference potential        2. A keyed  direct
current re-insertion cir-     cuit according to Claim  1 and comprising
A  M. & Wm. CLARK,     means for connecting one of  said source and
Chartered Patent Agents,     drain electrodes to a point of reference
5 Stone Buildings,  35 potential, means for connecting the other of
Lincoln's Inn,     said source and drain electrodes to said sig-
London, W.C.2.  Berwick-upon-Tweed :  Printed for Her Majesty's Stationery
Ofice by The Tweedale Press Ltd - 1966 Published at The Patent Office, 25
Southampton Buildings. London. W.C.2  from  which  copies  may
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