
GB 2 048 605 B SPECIFICATION                                   said time
may be formed as an integrator or as a counter. When the signals applied to
the comparison Television receiver synchronizing arrangement     stage have
the given phase relationship the mode of operation, called above internal
synchronization 5   The invention relates to a television receiver suit-
70 mode, is such that the divider pulses are applied to able for the
reception of a television signal incor-  the field output stage to be
processed therein forthe porating line and field synchronizing pulses, a
plural-  purpose of the field (vertical) deflection, the external ity of
fields constituting an image, the receiver  synchronizing pulses not being
able to reach the fre- including a synchronizing arrangement which corm-
quency divider circuit and being used solely for 10 prises a line
oscillator for generating in the sync-  75 comparison. In the internal
synchronization mode, hronized condition thereof a signal having a fre-
therefore, external interference and noise cannot quency equal to the line
frequency or to an integral  disturb the operation of the field
synchronization cir- multiple thereof, means for applying received line
cuit arrangement. synchronizing pulses and a reference signal derived  When
the signals applied to the comparison stage 15 from the line oscillator
signal and the line sync-  80 do not have the given phase relationship the
exter- hronizing signal to a line oscillator control circuit  nal
synchronizing signal should be allowed to reach which circuit is adapted to
produce a control signal.  the divider which may be formed as a counter,
for depending on the phase relationship between said  resetting it and to
be applied possibly through a line synchronizing pulses and said reference
signal  pulse shaping circuit, for example a synchronizable 20 for
controlling the frequency and/or phase of said  85 oscillator, to the field
output stage, this phase condi- line oscillator, a frequency divider
circuit connected  tion being established in the comparison stage. This to
said line oscillator for producing pulses of field  phase condition occurs
immediately after switching frequency from said line oscillator signal,
means for  on of the receiver or when the given phase relation- applying
received field synchronizing pulses and  ship condition has been lost for
some reason, for 25 pulses produced by said frequency divider circuit to
90 example because of interference. After the divider a field comparison
stage for comparing the phase of  has been reset by the received field
synchronizing said received pulses with that of the divider pulses,  signal
the divider pulses return to the correct phas- means for determining the
time during which a     ing. The given phase relationship will now be
estab- given phase relationship exists in said comparison  lished with the
consequence that the control stage 30 stage between the pulses compared
therein, means   95 will be able to be switched from the external to the
for applying received field synchronizing pulses to  internal
synchronization mode. It may, however, be said frequency divider circuit
for the resetting  desirable to delay this change over, for example for
thereof, a field control stage connected to a field  establishing with
certainty the given phase relation- deflection output stage, said field
control stage  ship over a number of field periods or for distingu- 35
being switchable between an external synchroniza-   100 ishing normal
television transmission signals from tion operating mode in which it is
adapted to apply  other television signals, the latter being signals in in
operation the received field synchronization   which the number of lines
per image deviates from pulses or a signal derived therefrom to the field
out-  the number prescribed in the relevant television sys- put stage and
an internal synchronization operating  term. Our Patent Specification
Serial No. 1,445,456 40 mode in which it is adapted to apply in operation
the  105 describes an arrangement in which use is made of divider pulses to
the field output stage, said field  gating pulses occurring periodically
and in which the control stage being adapted to be switched from   change
over is delayed until it is ascertained during said external to said
internal synchronization mode  the occurrence of one gating pulse that the
incoming when the given phase relationship in said field com-
synchronizing pulses are normal pulses whereas in 45 parison stage has
existed for a predetermined period  110 the opposite case the arrangement
remains in the whilst said field control stage is adapted to be  external
synchronization mode. It will be clear, how- switched from said internal to
said external sync-  ever, that because of the noise immunity require-
hronization mode when said given phase relation-  ments the period of time
in which the external sync- ship has not existed for said predetermined
period, a  hronization mode prevails before the change over is 50 received
field synchronizing pulse being then  115 effected should be made as short
as possible. allowed to be applied to the frequency divider circuit  A
single occurrence during the internal synchron- for the resetting thereof.
ization mode of losing the given phase relationship In such television
receivers it is ensured due to the  because, for example, one field
synchronizing pulse frequency division that the divider pulses always  has
been lost due to interference, will not be allowed 55 have the field
frequency as soon as the line oscillator  120 in many known arrangementsto
cause immediately is in its synchronized condition, which is generally  the
switch to the external synchronization mode. effected fairly quickly after
switching on of the  Only when on several consecutive occasions the
receiver or after an out-of-synchronization condition  given phase
relationship has been lost will the field has occurred for some reason. The
correct phase of  synchronization circuit arrangement conclude that 60 the
field frequency pulses applied to the field output  125 the divider has to
be reset and that the external syn- stage relative to that of the field
synchronizing  chronization pulses and not the divider pulses have pulses
originating from a transmitter and received  to be conveyed to the output
stage. Otherwise, every 



by the televison receiver is ensured by the compari-  interference could
cause a vertical instability of the son stage which may be formed as a
coincidence    displayed picture due to unequal durations of con- 65 gate,
and the associated means for determining the   130 secutive field periods.
Such a delay in switching to    2
GB 2 048 605 B     2 the external synchronization mode is therefore a
paring the phase of said received pulses with that of desirable feature,
especially after switching on of the  the divider pulses, means for
determining the time receiver when as a rule the in-phase condition has
during which a given phase relationship does not not yet occurred.
exist in said comparison stage between the pulses 5   However, it may
happen that the above-        70 compared therein, means for applying
received field mentioned delay is unduly long. It may namely occur
synchronizing pulses to said frequency divider cir- that a newtrain of
synchronizing pulses with the  cuitforthe resetting thereof, afield control
stage proper frequency is received the first pulse of which  connected to a
field deflection output stage, said does not occur at the expected instant
after the last  field control stage being switchable between an 10 pulse of
the preceding train. Such a phase change  75 external synchronization
operating mode in which it may take place following a channel change in the
is adapted to apply in operation the received field receiver or a camera
switch over in the transmission  synchronization pulses or a signal derived
therefrom studio and results in a lasting loss of the given phase  to the
field output stage and an internal synchroniza- relationship in spite of
the fact that a normal sync-  tion operating mode in which it is adapted to
apply 15 hronzing signal is being received. Most of the field    80 in
operation the divider pulses to the field output synchronization circuit
arrangements based upon   stage, said field control stage being adapted to
be the division principle and comprising a comparison  switched from said
external to said internal signal stage as referred to in the foregoing will
experience  synchronization mode when the given phase rela- a loss of
synchronization therein, but since the inter-  tionship in said field
comparison stage has existed 20 nal synchronization mode prevailed before
the  85 for a predetermined period whilst said field control change, there
will be no change in the operation  stage is adapted to be switched from
said internal to before the completion of the above-mentioned      said
external synchronization mode when said given delay. This results in an
incorrect phase position of  phase relationship has not existed for said
pre- the signal applied to the field output stage and hence  determined
period, a received field synchronizing 25 of the field deflection. A
horizontal black bar corres-   90 pulse being then allowed to be applied to
the fre- ponding tothe field blanking pulse is consequently  quency divider
circuit for the resetting thereof, said displayed on the screen of the
picture tube of the  field control stage also being adapted to be switched
receiver, a part of the image being displayed above  from said internal to
said external synchronization the bar while another part is displayed below
it and  mode under the control of the line oscillator control 30 the bar
being immobile. Only atthe end of the delay   95 circuit when the phase
between the line synchroniz- does the black bar disappear while the image
ing pulses and the or a further reference signal also becomes correct, the
field synchronization circuit  derived from the line oscillator signal
departs from a arrangement having now recognized the new phase   given
phase relationship. position of the received field synchronizing pulses
With the invention it is recognised that the 35 are re-established
synchronism.               100 above-mentioned delay can be substantially
reduced The phenomenon described above would not be     when it is
detrimental, whereas it can be maintained troublesome if its duration was
very short. This is  whenever it is useful because of the required insen-
however not the case because of interference insen-  sitivity to
interference and noise. It is further recog- sitivity requirements. The
Patent Specification refer-  nised that the field synchronization circuit
arrange- 40 red to above mentions a time interval of 16 field  105 ment can
furnish no usable criterion for this purpose periods, i.e. 0.32 second for
a field frequency of 50  and that this information can be obtained as
stated Hz. Even if the delay is reduced to 8 periods, i.e. 0.16  from the
oscillator control circuit. second, experience shows that the black bar
display  The line oscillator control circuit may include a line described
isto be considered as inconvenient.     coincidence detector for
determining when the line 45  The invention provides a television receiver
suit-   110 synchronizing pulses and the or the further reference able for
the reception of a television signal incor-  signal are contemporaneous or
not, the output of the porating line and field synchronizing pulses, a
plural-  line oscillator control circuit, when the pulses and ity of fields
constituting an image, the receiver  signal are not contemporaneous being
applied for including a synchronizing arrangement which com-  switching the
field control stage to the external syn- 50 prises a line oscillator for
generating in the sync-  115 chronization mode. hronized condition thereof
a signal having a fre-  The field control stage may be adapted to be quency
equal to the line frequency or to an integral  switched in operation from
one synchronization multiple thereof, means for applying received line
mode to the other under the command of a mode synchronizing pulses and a
reference signal derived  selection circuit which also allows received
field 55 from the line oscillator signal to a line oscillator con-  120
synchronizing pulses to be applied to the frequency trol circuit which
circuit is adapted to produce a con-  divider circuit for the resetting
thereof, said mode 



trol signal depending on the phase relationship bet-  selection circuit
being in the state for commanding ween said line synchronizing pulses and
said refer-  the field control stage to be in the internal synchron- ence
signal for controlling the frequency and/or  ization mode when the pulses
applied to the field 60 phase of said line oscillator, a frequency divider
cir-  125 comparison stage have been contemporaneous for a cuit connected
to said line oscillator for producing  predetermined period and assuming
the state for pulses of field frequency from said line oscillator
commanding the field control stage to be in the signal, means for applying
received field synchroniz-  external synchronization mode when the line
sync- ing pulses and pulses produced by said frequency  hronizing pulses
and the or the further reference 65 dividercircuitto a field comparison
stage for com-    130  signal are not contemporaneous.    3
GB 2 048 605 B                        3 Such a mode selection circuit,
immediately after  output signals therefore have the line frequency.
switching on of the receiver, may advantageously be  One of the output
signals of divider circuit 13 is in the state for commanding the field
control circuit  applied as a reference signal to both switches 5 and to be
in the external synchronization mode. The   9 while another output signal
of divider circuit 13 is 5 mode selection circuit may comprise a bistable
ele-    70 applied to a driver and line output stage 14. Stage 14 ment
which receives set pulses either from the field  supplies a line frequency
current to the deflection comparison stage when the given phase
relationship  coil, not shown, for the horizontal deflection in the in that
stage has not existed for the predetermined  picture display tube. period
or from the line oscillator control circuit when  Line flyback pulses
present in output stage 14, for 10 the phase between the line synchronizing
pulses and   75 example across a winding of a transformer thereof the said
or the further reference signal departs from  are applied to an input
terminal of an AND gate 15 its given phase relationship. The field control
stage  another input terminal of which is connected to the may comprise a
switch for applying either the     output terminal of divider circuit 13
supplying the received field synchronization pulses or a signal  reference
signal. The outputterminal of gate 15 is 15 derived therefrom, or the
divider pulses to the field    80 connected to an input terminal of an OR
gate 16 output stage, this switch being controlled in opera-  whose output
terminal is connected to an input ter- tion, by the output signal of said
bistable element.  minal of gate 4 and to a controllable switch 17. A The
invention also provides a synchronizing     pulse generator 18 converts the
signal of oscillator arrangement for use in the above television receiver
11 into a pulse shaped signal having the line fre- 20 and an integrated
semi-conductor body for use in  85 quency and whose leading edge occurs
simultane- such a synchronizing arrangement.                 ously with a
corresponding leading edge of the oscil- The above and other features of
the invention will  lator signal while the trailing edge occurs at an be
further explained by way of non-limitative exam-  instant depending on a
voltage applied to generator pie with reference to the accompanying drawing
in  18. The pulse signal produced by generator 18 is 25 which the sole
Figure shows a block diagram of an  90 applied to another input terminal of
gate 16. Switch embodiment of a television receiver according to the  17 is
a phase discriminator, it also being supplied invention.
with the reference signal from the relevant output In the Figure reference
numeral 1 denotes an aerial  terminal of divider circuit 13 and its output
voltage is by which a television signal can be received. This  smoothed by
a low-pass filter 19 which yields the 30 signal is applied to a signal
section 2 in which it is  95 voltage applied to pulse generator 12 and
referred to amplified and processed for application in known  above. way of
the relevant signals to a picture display tube  The line synchronizing and
deflection circuit and a loudspeaker (not shown), respectively. A video
arrangement described so far has been described in signal is applied to a
synchronization separation  greater detail in co-pending Patent Application
35 stage 3 at the output of which a composite sync-  100 48,654/78 (Serial
No. 2 011 743) of N.V. Philips hronzing signal is present. This signal
includes line  Gloeilampenfabrieken with, however, the exception
synchronizing pulses having the line repetition fre-  of parts 8, 9 and 10.
The circuit arrangement will be quency, i.e. for example, 15,625 or 15,750
Hz which  seen to include two control loops, with the result that are
applied to an input terminal of an AND gate 4.  the signal produced at the
output terminal of gate 16 40 The output signal of gate 4 is applied to a
first phase  105 and applied to gate 4 includes a gate pulse for keying
discriminator 5, implemented as a controllable   the line synchronizing
pulses in such a way that switch, whose output terminal is connected via a
phase discriminator 5 operates only during a small resistor 6to a smoothing
network 7 forming with   portion of the line period, the gate pulse being
resistor 6 a first low-pass filter. The line synchroniz-  positioned in the
steady state substantially symmet- 45 ing signal is also applied to an
output terminal of an   110 rically relative to an edge of the reference
signal AND gate 8 the output signal of which is applied to a  derived from
the oscillator signal, while the adverse second phase discriminator 9, also
implemented as  influence of phase variations occurring in output a
controllable switch, whose output terminal is con-  stage 14 and due to
variations in the turn-off time of nected via a resistor 10 to network 7
forming there-  a switch comprised therein is substantially compen- 50 with
a modified (second) low-pass filter. The voltage  115 sated for. To these
ends the position of the leading 



produced in operation at network 7 is supplied to a  edge of the gate pulse
depends on this turn-off time voltage controlled line oscillator 11 for
adjusting the  whereas the position of the trailing edge depends on
frequency and/or phase thereof.                  the voltage applied to
generator 18, which voltage Oscillator 11 generates in the nominal case a
saw-  may be adjusted, or alternatively derived from the 55 tooth shaped
signal having a frequency which is  120 control voltage applied to
oscillator 11. twice the line frequency. The sawtooth signal is    Line
flyback pusles originating from output stage applied to a pulse generator
12 by means of which it  14 are also applied to an input terminal of a line
is converted into a pulse shaped signal whose lead-  coincidence detector
20, another input terminal ing edge occurs simultaneously with the rising
edge  thereof being supplied with the line synchronizing 60 of the sawtooth
while the instant of occurrence of    125 pulses from stage 3 and the
output terminal being the trailing edge of the pulse is dependent on a vol-
connected to an input terminal of AND gate 8. The tage applied to generator
12 and generated in a   function and the operation of this part of the line
manner still to be explained. The signal of generator  synchronizing
circuit arrangement have been 12 is applied to a frequency divider circuit
13 in  described in a slightly different embodiment in our 65 which its
frequency is divided by two and whose  130 co-pending Patent Application
40,632/76 and the cor-    GB2048605B         4 responding published Dutch
Patent Application     frequency and the phase of these pulses. This signal
751163.                                          is applied to one of the
selector contacts of a con- When the synchronized condition of oscillator
11  trollable switch 29, another selector contact thereof has been attained
only phase discriminator 5 is   being connected to the output terminal of
divider 21 5 active. Because resistor 6 has a relatively high value   70
while the master contact of switch 29 is connected to the sensitivity
thereof is low and the time constant of  a field output stage 30. Stage 30
supplies a field fre- the first low-pass filter, formed by resistor 6 and
quency current to the deflection coil, not shown, for network 7, is long.
The phase discriminator 5 sup-  the vertical deflection in the picture
display tube. plies a relatively small current to the filter. It is furth-
It is apparent from the foregoing that either the 10 ermore keyed by the
output pulse from AND gate 4.   75 divider pulses or the field oscillator
pulses are These two circumstances ensure good noise immun-  applied as a
control signal to field output stage 30, ity but would bring about a poor
pull-in perfor-  depending on the position of switch 29. The opera- mance.
If, however, coincidence detector 20 detects  tion from the divider pulses
is referred to above as a non-synchronized condition, the second phase dis-
the internal synchronization mode, whereas the 15 criminator 9 is activated
by the output signal of AND   80 operation from the field oscillator pulses
is referred gate 8. Resistor 10 has a relatively low value so that  to as
the external synchronization mode. The posi- phase discriminator 9 supplies
a large current to the  tion of switch 29 is controlled therefor by the
output second low-pass filter formed by resistor 10 and  signal from OR
gate 25. The output signal from network 7 and having a relatively short
time con-  switch 29 is also applied to a pulse generator 31 hav- 20 stant.
Since AND gate 8 does not receive gate pulses   85 ing two output terminals
one of which is connected the operation of phase discriminator 9 is not
keyed,  to an input terminal of AND gate 28 whilst the other that is to say
it operates during the whole line period.  is connected to an input
terminal of circuit 26. In these circumstances the loop gain and hence the
Generator 31 can be triggered by the output signal pull-in range is large
and the control loop pulls in  from OR gate 25. The output terminal of AND
gate 28 25 quickly, whereafter the limited range control by  90 is
connected to the reset terminal of divider 21 and to means of phase
discriminator 5 only is brought into  an input terminal of circuit 26.
Finally, the output operation which is a keyed operation.
terminal of line coincidence detector 20 is connected The output signal
from line oscillator 11 is also  to an input terminal of circuit 26.
applied to a frequency divider circuit 21 in which its  The field
synchronizing and deflection circuit 30 frequency is divided by a number
equal to the  95 arrangement including the parts denoted by the number of
lines per image, for example, 625 or 525.  reference numerals from 21 to 32
is similarto the When oscillator 11 has its nominal frequency after
arrangement described in our Patent Specification pulling-in the frequency
of the line synchronization  Serial No 1,445,456 with, however, the
exception of circuit arrangement described above the frequency  the
above-mentioned connection between line coin- 35 of the output signal of
divider 21 is equal to the field  100 cidence detector 20 and mode
selection circuit 26 frequency for the standard for which the television
which is not present in this published Patent Specifi- receiver is
suitable, for example, 50 or 60 Hz. It fol-  cation. The operation of the
present arrangement lows from the foregoing that this situation is reached
without the above-mentioned connection is as fol- quickly, i.e. after a
time period generally shorter than  lows:- 40 one field period which is
equal to 20 or 16.7 ms.  105   Counter 24 counts the number of times that
non- The field synchronizing pulses contained in the  coincidence occurs
between the pulses applied to composite synchronizing signal available at
the out-  coincidence stage 23. If non-coincidence occurs for a put of the
synchronization separation stage 3 are  predetermined number of times, for
example 16, obtained in known manner by means of a field sync-  after the
in-phase condition has prevailed, counter 



46 hronization separation stage 22. It has yet to be  110 24 delivers a
logic 1 to OR gate 25. Mode selection ensured thatthe field frequency
pulses obtained by  circuit 26 which can assume two states correspond-
means of divider 21 have a correct phase relation-  ing to the two
synchronization modes of operation is ship with respect to the separated
field synchroniz-  still in the state corresponding to the internal sync-
ing pulses present at the output terminal of stage 22.  hronization mode,
its output being a logic 0. In these 50 Both divider pulses and field
synchronizing pulses    115 circumstances, the output signal of OR gate 25
is a are to this end applied to a field coincidence stage 23  logic 1 which
sets switch 32 into conduction and the outputterminal of which is connected
to a     switch 29 into the position by which the pulses pro- counter 24.
The output terminal of counter 24 is con-  duced by oscillator 27 are
supplied to output stage nected to an input terminal of an OR gate 25,
another  30 (external synchronization). Pulse generator 31 55 input
terminal thereof being connected to the output  120 generates two series of
gating pulses both having a terminal Q of a mode selection circuit 26. The
field  repetition rate equal to the field frequency divided by
synchronizing pulses present at the output terminal  an integer, for
example 16, each pulse having a dura- of separation stage 22 are also
applied to a field  tion of approximately one field period. The output
oscillator 27, to an input terminal of an AND gate 28  signal from OR gate
25 is also applied to set 60 via a switch 32 controlled by the output
signal from    125 generator 31 which therefore produces a first gating
gate 25 and to an input terminal of circuit 26.   pulse and supplies it to
AND gate 28. A synchroniz- Field oscillator 27 is a free-running oscillator
with a  ing pulse occurs during the occurrence of the first natural
frequency which is lower than the field fre-  gating pulse so that the
output signal of AND gate 28 quency. It is continuously triggered by the
received  becomes logic 1 and resets divider 21 whilst it sets 65 field
synchronizing pulses, its signal having thus the  130 mode selection
circuit 26 into the state correspond-    GB 2 048 605 B     5 ing to the
external synchronization mode of opera-  pulse. The arrangement is thus
ready to operate tion, the output signal thereof becoming logic 1 and
normally in case the synchronizing pulses reappear, hence that of OR gate
25 remaining logic 1.       whilst field oscillator 27 oscillates freely at
its natural When the incoming television signal is a normal  frequency,
causing the displayed image, if any, to 5 television transmission the
in-phase condition  70 "roll over" in the vertical direction as long as no
remains unchanged within stage 23 during the sub-  synchronizing pulses are
present. sequent field periods so that the output signal of  Before the
above-mentioned delay has been com- counter 24 is logic 0. After a given
number of field  pleted, however, the arrangement will stay in the periods,
for example 16, after the occurrence of the  state it assumed before the
synchronizing pulses 10 first gating pulse, a second gating pulse is
produced   75 dropped out, i.e. the divider pulses will be applied to by
pulse generator 31 which pulse is applied to  field output stage 30 if the
arrangement operates in selection circuit 26. Coincidence of a divider
pulse  the internal synchronization mode. The same may with a synchronizing
pulse is established during the  happen as a consequence of a phase jump
occurring occurrence of the second gating pulse which sets  in the field
synchronization pulses, for example, after 15 mode selection circuit 26
into the state correspond-    80 a channel change in the receiver or a
camera switch ing to the internal synchronization mode of opera-  over in
the transmission studio, which will cause, as tion, its output signal
becoming logic 0. The output  stated in the preamble, a horizontal black
barto be signal of OR gate 25 thus becomes logic 0 and drives  displayed on
the screen of the picture tube until switch 29 into the position by which
the divider  counter 24 delivers a logic 1, which introduces the 20 pulses
originating from divider 21 are supplied to  85 external synchronization
mode of operation. The output stage 30 whilst switch 32 is opened so that
purpose of the connection between line coincidence the field synchronizing
pulses are no longer applied  detector 20 and mode selection circuit 26 is
to shor- to AND gate 28. Neither these pulses nor the follow-  ten the
delay referred to without adversely influenc- ing first gating pulse from
generator 31 applied to  ing the noise immunity properties offered thereby.
25 AND gate 28 will thus have an influence on divider    go   During normal
synchronized operation, line coin- 21.
cidence detector 20 does not apply a signal to AND When the incoming
television signal is not a nor-  gate 8 or to mode selection circuit 26.
If, however, a mal television transmission signal a non-         phase jump
occurs as stated above in the field sync- coincidence condition will be
established by stage 23  hronizing pulses sequence, it is clearthat a
similar 30 and counter 24 during the occurrence of the second    95 jump
will most probably also occur in the line sync- gating pulse. Mode
selection circuit 26 remains thus  hronizing pulses. A non-coincidence
condition is in the state corresponding to the external synch ron-
consequently detected by means of line coincidence ization mode of
operation and the state of gates 25  detector 20, which switches on the
wide range phase and 28 as well as that of switches 29 and 32 remains
discriminator 9 for readjusting the line synchroniza- 35 unchanged. During
the occurrence of the following   100 tion circuit arrangement whilst a
signal is applied to first gating pulse, however, the output signal of AND
mode selection circuit 26 causing the output signal gate 28 becomes logic 1
and resets divider 21 and a  thereof to assume the value logic 1
irrespective of new cycle of 16 field periods begins after which it  the
phase difference existing in coincidence stage 



can be established whether the incoming signal is a  23. If at this time
lessthan 16 consecutive non- 40 normal signal or not.
105 coincidence conditions have been detected by After switching the
receiver on mode selection cir-  means of field coincidence stage 23 and
counter 24 cuit 26 is in the state corresponding to the external  the
output signal of the counter 24 will be logic 0. synchronization mode of
operation either immedi-  That of OR gate 25 will nevertheless be logic 1
which ately or after 16 field periods. Its output signal and  causes the
external synchronization mode of opera- 46 hence that of OR gate 25 is a
logic 1. Switch 32 con-   110 tion to be introduced and divider circuit 21
to be ducts whilst the pulses produced by oscillator 27 are  reset, whilst
the gating pulses sequence is being supplied via switch 29 to output stage
30. Generator  started. After a relatively short time the line sync- 31 is
triggered to produce a first gating pulse during  hronization loop attains
its synchronized condition in the occurrence of which the output signal of
AND  which line coincidence detector 20 detects coinci- 50 gate 28 is
changed into logic 1 and resets divider 21.  115 dence which switches off
the operation of the wide A coincidence condition then occurs in stage 23
range control by means of phase discriminator 9 whereafterthe arrangement
is switched as above    while no information is sent to mode selection
circuit during the occurrence of the following second gating  26 which thus
remains in its state corresponding to pulse into the internal
synchronization mode of   the external synchronization mode of operation.
This 55 operation if the received television signal is a normal 120
situation remains unchanged until the occurrence of signal.
the following second gating pulse during which the If no field
synchronizing pulses are available at the  decision will be taken as above
whetherthe field output terminal of separation stage 22 for some
synchronization circuit arrangement has to be reason, for example, because
of noise and/or inter-  switched to the internal mode of operation or not.
60 ference, no coincidence will occur in stage 23 and a   125  It will be
observed that after switching the receiver logic 1 will be applied to OR
gate 25 after a time  on i.e. in a situation in which neither
synchronization delay determined by counter 24 with the result that
circuit arrangement has yet attained the synchron- the arrangement will be
brought into the external  ized condition, mode selection circuit 26 has to
be in synchronization mode of operation, divider 21 being  the arrangement
of the drawing in the state corres- 65 reset during the occurrence of each
first gating  130 ponding to the external synchronization mode of    GB 2
048 605 B     6 operation, i.e. its output signal is logic 1. A command  to
generator 31 in the present application is not trig- originating from line
coincidence detector 20 as    gered by the output signal of the gate
similar to the described above has therefore no influence on the   present
OR gate 25. field synchronization circuit arrangement. If during  The
drawing includes an embodiment of mode 5  normal reception one or more
field synchronizing  70 selection circuit 26. An AND gate 33 receives the
pulses are lost, for example because they cannot be  second gating pulses
generated by generator 31, the distinguished from noise, while the line
synchroniz-  separated field synchronizing pulses from stage 22 ing pulses
are normally received and processed,     and the pulses originating from
divider circuit 21. then one or more non-coincidence conditions will be
The output terminal of gate 33 is connected to the 10 detected by stage 23
and counted by counter 24  75 reset terminal of a flipflop 34 whose Q
output termi- without line coincidence detector 20 exerting an    nal is
connected to an input terminal of OR gate 25. influence on this operation.
It is apparent from the  The output signals of AND gate 28 and line coinci-
foregoing that the delay introduced by counter 24   dence detector 20 are
applied to respective input which is necessary to obtain satisfactory noise
terminals of an OR gate 35 whose output terminal is 15 immunity is
maintained whereas it is substantially  80 connected to the set terminal of
flipflop 34. It will reduced whenever it would be detrimental. If the
readily be recognized that circuit 26 realized in this opposite situation
occurs, i.e. if some line sync-  way can fulfil the functions described,
i.e., it is reset hronizing pulses are missing while the reception of  (Q =
0) if the input signals of AND gate 33 coincide field synchronizing pulses
are satisfactory, the fre-  and it is set (Q = 1) if either input signal of
OR gate 35 20 quency of line oscillator 11 and hence that of the  85 is
present. Line coincidence detector 20 is not divider pulses will change.
The signal supplied to  described in detail since each devices are well
field output stage 30 will, however, have the proper  known in the art. Our
Patent Specification Serial No. field frequency because line coincident
detector 20    .   1,512,045 shows a possible embodiment thereof. forces
almost immediately the field synchronization  CLAIMS 25 circuit arrangement
to operate in the external sync-    90   1. A television receiver suitable
for the reception hronization mode of operation.                      of a
television signal incorporating line and field Line coincidence detector 20
is not the only place  synchronizing pulses, a plurality of fields
constitut- in the line oscillator control circuit from which a  ing an
image, the receiver including a synchronizing command can be sentto mode
selection circuit 26     arrangement which comprises a line oscillator for
30 with the purpose of reducing the delay introduced by   95 generating in
the synchronized condition thereof a counter 24. When non-coincidence
exists in coinci-  signal having a frequency equal to the line frequency
dence detector 20 a large current is supplied to net-  or to an integral
multiple thereof, means for applying 



work 7 and causes a large ripple voltage to be pres-  received line
synchronizing pulses and a reference ent thereat. This voltage which is
substantially    signal derived from the line oscillator signal to a line
35 reduced in the line in-phase condition can be used    100 oscillator
control circuit which circuit is adapted to for the command referred to.
The same can also be   produce a control signal depending on the phase done
in case the operation of the line oscillator con-  relationship between
said line synchronizing pulses trol circuit is not keyed by gate pulses.
and said reference signal for controlling the fre- One advantage of the
connection to mode selec-    quency and/or phase of said line oscillator, a
fre- 40 tion circuit 26 is that use is made of components in   105 quency
divider circuit connected to said line oscil- an existing integrated
circuit, for example of the Mul-  lator for producing pulses of field
frequency from lard type TDA, 2576. It could, however, be utilized in  said
line oscillator signal, means for applying other arrangements, i.e. not
comprising such a      received field synchronizing pulses and pulses pro-
mode selection circuit. The connection from either  duced by said frequency
divider circuit to a field 45 line coincidence detector 20 or network 7
could, for   110 comparison stage for comparing the phase of said example,
be connected to switches 29 and 32 with a  received pulses with that of the
divider pulses, similar result.                                     means
for determining the time during which a It will be evident that some of the
features      given phase relationship does not exist in said com-
described in the foregoing are not essential for the  parison stage between
the pulses compared therein, 50 invention. A line oscillator having the
line frequency,  115 means for applying received field synchronizing for
example, could be used for oscillator 11, divider  pulses to said frequency
divider circuit for the reset- 21 the dividing by a number equal to 312.5
or 262.5,  ting thereof, a field control stage connected to a field
respectively, or, alternatively, a multiplication by 2  deflection output
stage, said field control stage being effected priorto the division by 625
or 525,  being switchable between an external synchroniza- 55 respectively.
Similarly, the free-running oscillator 27  120 tion operating mode in which
it is adapted to apply could be included between switch 29 and field out-
in operation the received field synchronization put stage 30, this
oscillator being then synchronized  pulses or a signal derived therefrom to
the field out- either by the received field synchronizing pulses or  put
stage and an internal synchronization operating by the divider pulses
through the switch 29. Such an  mode in which it is adapted to apply in
operation the 60 arrangement is actually described in our Patent  125
divider pulses to the field output stage, said field Specification Serial
No. 1,445,456 referred to above  control stage being adapted to be switched
from in which, moreover, the divider is not immediately  said external to
said internal synchronization mode reset when the arrangement is switched
to the       when the given phase relationship in said field com- external
synchronization mode of operation, this    parison stage has existed for a
predetermined period 65 being due to the factthat the pulse generator
similar  130 whilst said field control stage is adapted to be    operation,
i.e. its output signal is logic 1. A command  to generator 31 in the
present application is not trig- originating from line coincidence detector
20 as    gered by the output signal of the gate similar to the described
above has therefore no influence on the   present OR gate 25. field
synchronization circuit arrangement. If during  The drawing includes an
embodiment of mode 5  normal reception one or more field synchronizing  70
selection circuit 26. An AND gate 33 receives the pulses are lost, for
example because they cannot be  second gating pulses generated by generator
31, the distinguished from noise, while the line synchroniz-  separated
field synchronizing pulses from stage 22 ing pulses are normally received
and processed,     and the pulses originating from divider circuit 21. then
one or more non-coincidence conditions will be  The output terminal of gate
33 is connected to the 10 detected by stage 23 and counted by counter 24
75 reset terminal of a flipflop 34 whose Q output termi- without line
coincidence detector 20 exerting an    nal is connected to an input
terminal of OR gate 25. influence on this operation. It is apparent from
the  The output signals of AND gate 28 and line coinci- foregoing that the
delay introduced by counter 24   dence detector 20 are applied to
respective input which is necessary to obtain satisfactory noise
terminals of an OR gate 35 whose output terminal is 15 immunity is
maintained whereas it is substantially  80 connected to the set terminal of
flipflop 34. It will reduced whenever it would be detrimental. If the
readily be recognized that circuit 26 realized in this opposite situation
occurs, i.e. if some line sync-  way can fulfil the functions described,
i.e., it is reset hronizing pulses are missing while the reception of  (Q =
0) if the input signals of AND gate 33 coincide field synchronizing pulses
are satisfactory, the fre-  and it is set (Q = 1) if either input signal of
OR gate 35 20 quency of line oscillator 11 and hence that of the  85 is
present. Line coincidence detector 20 is not divider pulses will change.
The signal supplied to  described in detail since each devices are well
field output stage 30 will, however, have the proper  known in the art. Our
Patent Specification Serial No. field frequency because line coincident
detector 20    .   1,512,045 shows a possible embodiment thereof. forces
almost immediately the field synchronization  CLAIMS 25 circuit arrangement
to operate in the external sync-    90   1. A television receiver suitable
forthe reception hronization mode of operation.                      of a
television signal incorporating line and field Line coincidence detector 20
is not the only place  synchronizing pulses, a plurality of fields
constitut- 



in the line oscillator control circuit from which a  ing an image, the
receiver including a synchronizing command can be sent to mode selection
circuit 26    arrangement which comprises a line oscillator for 30 with the
purpose of reducing the delay introduced by   95 generating in the
synchronized condition thereof a counter 24. When non-coincidence exists in
coinci-  signal having a frequency equal to the line frequency dence
detector 20 a large current is supplied to net-  or to an integral multiple
thereof, means for applying work 7 and causes a large ripple voltage to be
pres-  received line synchronizing pulses and a reference ent thereat. This
voltage which is substantially    signal derived from the line oscillator
signal to a line 35 reduced in the line in-phase condition can be used
100 oscillator control circuit which circuit is adapted to for the command
referred to. The same can also be   produce a control signal depending on
the phase done in case the operation of the line oscillator con-
relationship between said line synchronizing pulses trol circuit is not
keyed by gate pulses.           and said reference signal for controlling
the fre- One advantage of the connection to mode selec-    quency and/or
phase of said line oscillator, a fre- 40 tion circuit 26 is that use is
made of components in   105 quency divider circuit connected to said line
oscil- an existing integrated circuit, for example of the Mu I-  lator for
producing pulses of field frequency from lard type TDA, 2576. It could,
however, be utilized in  said line oscillator signal, means for applying
other arrangements, i.e. not comprising such a      received field
synchronizing pulses and pulses pro- mode selection circuit. The connection
from either  duced by said frequency divider circuit to a field 45 line
coincidence detector 20 or network 7 could, for   110 comparison stage for
comparing the phase of said example, be connected to switches 29 and 32
with a  received pulses with that of the divider pulses, similar result.
means for determining the time during which a It will be evident that some
of the features      given phase relationship does not exist in said com-
described in the foregoing are not essential for the  parison stage between
the pulses compared therein, 50 invention. A line oscillator having the
line frequency,  115 means for applying received field synchronizing for
example, could be used for oscillator 11, divider  pulses to said frequency
divider circuit for the reset- 21 the dividing by a number equal to 312.5
or 262.5,  ting thereof, a field control stage connected to a field
respectively, or, alternatively, a multiplication by 2  deflection output
stage, said field control stage being effected prior to the division by 625
or 525,  being switchable between an external synchroniza- 55 respectively.
Similarly, the free-running oscillator 27  120 tion operating mode in which
it is adapted to apply could be included between switch 29 and field out-
in operation the received field synchronization put stage 30, this
oscillator being then synchronized  pulses or a signal derived therefrom to
the field out- either by the received field synchronizing pu Ises or  put
stage and an internal synchronization operating by the divider pulses
through the switch 29. Such an  mode in which it is adapted to apply in
operation the 60 arrangement is actually described in our Patent  125
divider pulses to the field output stage, said field Specification Serial
No. 1,445,456 referred to above  control stage being adapted to be switched
from in which, moreover, the divider is not immediately  said external to
said internal synchronization mode reset when the arrangement is switched
to the       when the given phase relationship in said field com- external
synchronization mode of operation, this    parison stage has existed for a
predetermined period 65 being due to the factthat the pulse generator
similar  130 whilst said field control stage is adapted to be    switched
from said internal to said external sync-   circuit when the phase between
the line synchroniz- hronization mode when said given phase relation-
ing pulses and the said or the further reference ship has not existed for
said predetermined period, a  signal departs from its given phase
relationship. received field synchronizing pulse being then          8. A
television receiver as claimed in Claim 7, in 5  allowed to be applied to
the frequency divider circuit  70 which the field control stage comprises a
switch for for the resetting thereof, said field control stage also
applying either the received field synchronization being adapted to be
switched from said internal to   pulses or a signal derived therefrom, or
the divider said external synchronization mode under the con-    pulses to
the field output stage, said switch being trol of the line oscillator
control circuit when the  controlled, in operation, by the output signal of
said 10 phase between the line synchronizing pulses and the   75 bistable
element. or a further reference signal also derived from the    9. A
television receiver substantially as herein line oscillator signal departs
from a given phase rela-  described with reference to the accompanying
draw- tionship.                                            ing. 2. A
television receiver as claimed in Claim 1, in   10. A synchronizing
arrangement of the type 15 which when said field control stage is switched
to  80 used in a television receiver as claimed in any of the said external
synchronization mode under the con-    preceding Claims 1 to 8. trol of
said line oscillator control circuit a received  11. A synchronizing
arrangement substantially field synchronizing pulse may be applied to said
fre-  as herein described with reference to the accom- quency divider
circuit for the resetting thereof.    panying drawing. 20   3. A television
receiver as claimed in Claim 1 or 2   85   12. A synchronizing arrangement
as claimed in in which said line oscillator control circuit includes a
Claim 10, in which the circuit components thereof, line coincidence
detectorfor determining when the    with  the exception of large value
capacitors, are 



line synchronizing pulses and the or the further     integrated in a
semi-conductor body. reference signal are contemporaneous or not, the
13. An integrated semi-conductor body incor- 25 output of said line
oscillator control circuit, when the   90 porating the circuit components
as claimed in Claim pulses and signal are not contemporaneous being
12. applied for switching the field control stage to the  Printed for Her
Majesty's Stationery Ofice by The Tweeddale Press Ltd., external
synchronization mode.                       Berwick-upon-Tweed, 1983.
Published at the Patent Office, 25 Southampton Buldings, London, WC2A 1AY,
4. Atelevision receiver as claimed in Claim 1 or 2,  from which copies may
be obtained. 30 in which said line oscillator control circuit includes a
line phase discriminator to which said line sync- hronizing pulses and said
reference signal are adapted to be applied and a low-pass filter for smoo-
thing the output voltage of the line phase dis- 35 criminator which voltage
forms the control signal for the line oscillator and which is also adapted
to per- form the switching of the field control stage to the external
synchronization mode. 5. A television receiver as claimed in Claims 1,2, 40
3 or 4, in which the field control stage is adapted to be switched in
operation from one synchronization mode to the other underthe command of a
mode selection circuit which also allows received field synchronizing
pulses to be applied to the frequency 45 divider circuit forthe resetting
thereof, said mode selection circuit being in the state for commanding the
field control stage to be in the internal synchron- ization mode when the
pulses applied to the field comparison stage have been contemporaneous for
a 50 predetermined period and assuming the state for commanding the field
control stage to be in the external synchronization mode when the line
sync- hronizing pulses and the or the further reference signal are not
contemporaneous. 55 6. A television receiver as claimed in Claim 5, in
which the mode selection circuit, immediately after switching on of the
receiver, is in the state for com- manding the field control stage to be in
the external synchronization mode. 60 7. A television receiver as claimed
in Claim 5 or6, in which the mode selection circuit comprises a bist- able
element which receives set pu Ises either from the field comparison stage
when the given phase relationship in that stage has not existed for the
pre- 65 determined period or from the line oscillator control    ERRATUM
SPECIFICATION NO 2048605B Front page, Heading (73) Proprietor for Phillips
read Philips THE PATENT OFFICE
Bas 251520/14 27 May 1983    


