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INT. CL.[err] Gl1C 27/02 (52) Index at acceptance H3A  3N 5C C11D J4 LX
(54) ELECTRONIC SIGNAL DETECTION CIRCUIT / (71)   We, RCA CORPORATION, a
cor-  are used to provide automatic chroma con- portion organized under the
laws of the  trol (ACC  and oscillator synchronization State  of  Delaware,
United  States  of  (AFPC) signals, respectively. America, of 30
Rockefeller Plaza, City and    Under the broadcast standards employed 5
State of New York, 10020, United States  in the United States, which are
typical 50 of America.  do hereby declare the inven-  standards  for
purposes of the present dis tion, for which we pray that a patent may
cussion, color burst information is. trans- be granted to us, and the
method by which  mited  during  a  synchronizing   interval it is to be
performed, to be particularly  following the end  of each image-represen-
10 described in  and by the following state-  tative portion of the signal
corresponding to 55 ment:-                                      a
horizontal scanning line. The color burst This invention relates to
electronic sig-  consists of eight or more cycles of a wave- nal processing
circuits and, in particular,  form having a frequency equal to that of to
circuits. of a type which readily may be  a transmitted colour subcarrier
(approxi- 15 constructed in monolithic, integrated form   mately 3.58MHz).
A line scanning  interval 60 . and  are useful, for example, in color
(including image and synchronizing por- . television receivers.
tions) is 63.5 micro-seconds  in duration. In  many  different types of
electrical  The color burst information is present only apparatus, there is
a requirement that a  for a time interval . of approximately two 20
particular characteristic . of a signal  (e.g., microseconds and is absent
for the remain- 65 amplitude, relative phase, frequency) be  der
(approximately sixty microseconds) of sampled at intervals to provide an
output,  each line scanning interval. such as a voltage, representative of
the    In order to provide the desired high de- sampled characteristic. In
the integrated  tection gain, previous detectors have em- 25 circuit
environment, synchronous sampling  ployed a combination of an external
filter 70 or detection often is performed by means  capacitor and a
relatively large, external, of analog  multiplier circuits of the type
discrete resistor as  the detector load. As is shown,  for example, in U.S.
Patent Nos.  well known, the absolute values of resistors 3,629,611, 'and
3,798,376. Typically such  within the integrated circuit are generally 30
detectors include a resistance-capacitance  not held to close tolerances
(e.g.,  30% vari- 75 load circuit having a time constant selected  ations
are typical). Furthermore, thermal according to the nature of the
information  characteristics of internal and external re- to be detected.
If the sampling intervals are  sistors are generally dissimilar. It is
there- relatively widely spaced compared to their  fore difficult to
produce predictable operat- 35 duration (i.e., a low duty cycle), the de-
ing characteristics for integrated circuits em- 80 tector should provide
high gain in order  ploying external gain-determining compo- to produce a
usable average output voltage  nents unless some provision is made for
across the filter network. Low duty cycle  adjustment of the external
components. sampling is encountered, for example, in a    As is well known,
variable discrete com- 40 color television receiver wherein balanced,
ponents are relatively costly and, in addi- 85 synchronous detectors are
employed for  tion, may necessitate use of one of the rela- detecting the
amplitude and/or the relative  tively few terminals  available. for connec-
phase (as compared to an internal oscillator  tion between circuits inside
and  outside the output) of received  color synchronizing  confines of an
integrated circuit chip. It is 45 burst signals. These synchronous
detectors  therefore generally desirable in the design 90 [Price 33p]    2
1419 319 of integrated circuits to minimize the num-  is the subject of our
copending ber of external components associated with  application   6316/74
such circuits and, in particular  to minimize  Additional aspects  of  the
present inven- external adjutable  or gain determining ele-    tion will
be apparent to those skilled in 5 ments  if possible the art upon a reading
of the following 70 



In accordance  with one embodiment of  description in connection with the
accom- the present invention, the desired predict-  panying drawing, in
which able, high gain  haracteristics are obtainable    FIGURE 1 is a
detailed schematic repre- from  a sampling detector without the need
sentation partially  in  block diagram  fqrm, 10 for external load
resistors or gain adjust-  of a sycronous detection arrangement 75 ment
components. According to the present  constructed inaccordance with  the
present invention itself, such a detector comprises  invention; a
multiplier  circuit having at least first and   FIGURE 2 is a detailed
schematic circuit second signal input terminals adapted for  diagram
operating  voltage  and  current 15 connection,  respectively, to  a
source of  supplies  and   keying  amplifiers 'which  may 80 reference
signals and to a source of signals  be used in connection with the
arrangement having a characteristic  which is to be de-  shown  in Figure
1; and tected. A preferably resistive,  i.e. broad-   FIGURE 3 is a block
diagram  of a band,  load impedance  is coupled to  an  portion of a color
receiver, in- 20 output terminal of the multiplier. The out-  cluding
chroma  processing circuitry adapted 85 put terminal is  coupled to a
sampling  for construction in integrated circuit form. switching means, the
switching means being  the chroma processing circuity being suit- operable
between low  and high impedance   able  for use of the synchronous
detection states for: alternately coupling the multi-   apparatus  shown in
FIGURE  1  and the 25 plier output terminal to a charge  storage
additional circuitry of, FIGURE 2.                  90 network and  for
disconnecting the output    Referring to FIGURE  1,a balanced, terminal
from  the  charge storage network.  synchronous phase detector suitable for
In a  preferred embodiment, the switching   cbnstruction in integrated
circuit form on a means is bidirectionally conductive and the  single chip
20 of monolithic  material such 30 storage  network  comprises a series
resistor  as  silicon, is  shown. The illustrated phase 95 and a capacitor.
The resistor is coupled to  detector may  be used, for  example, to the
switcing means  such that both   charge  provide  automatic phase and
frequency and discharge (bidirectional) currents asso- control (AFPC) for
,an oscillator 21 such dated with the capabitor pass through the  as  a
continuous wave oscillator of the type 35 resistor.
used for regeneration of   a color subcarrier 100 Apparatus for performing
the above de-  in color television receivers. The  illustrated scribed
sampling function  is  of  the type  oscillator 21 comprises an amplifier
22 commonly referred  to  as a sample and hold  which  amplifies  and
limits  signals in  -the circuit. Some examples of  such circuits are
oscillator loop.  An output  of amplifier 22 40shown in  U.S. Patent No.
3,715,499 and  is coupled to a controllable phase shift 105 U.S. Patent No.
3,646,362.                   circuit 23. The output of phase shift cir- In
the  operation of a sample and hold   cuit 23 is via a network circuit, a
capacitor generally  is coupled   of  disrete,  frequency determining
circuit intermittently to  a  source of, signals' which   components to the
input of amplifier  22. 45 are to be sampled and, between sampling  The
frequency determining circuit compo- 110 intervals the capacitor stores the
sampled  nents are external  to integrated circuit 20 information. In order
to ensure predictable  (the confines of which are  indicated  by sampling
and the desired storage between  the dashed outline) and comprise the
series sampling, the coupling circuit should switch   combination of a
resistor 25,a narrow- 50 between a  predictable charging (sampling)   band
crystal filter element 26 and a van- 115 impedance and  a  relatively high
"holding"  able capacitor 27  coupled between terminals impedance.
Furthermore, where the signal   6 and 7 of chip 20.  A shunt capacitor 28
to  be  sampled  may either increase  or  is  also  coupled  front
terminals 7 to  a decrease between sampling intervals,  reference potential
(e.g. ground) Oscillator 55 it is desirable that the coupling circuit be
21 is arranged  to prouduce a continuous 120 the associated  capacitor in a
substantially  sired frequency. In the case of  a  color symmetrical manner
to insure similar re- television receiver, oscillator  21 would be sponses
to either change in the signal to b e  arranged according to 60 sampled.
Still further, it is desirable that  standards  of a particular  locality
to pro- 125 the transition between the sample and hold  vide oscillations
at a frequency   equal  to modes of operation be relatively rapid to  that
of the suppressed  subcarrier wave  as- avoid  loss  of  information
during  the  sociated with the colour or chroma signals transition.
For  example, in the United  States, the 65   The sample and hold circuit
disclosed  chroma subcarrier frequency, and therefore 130.    3
a                        1419.319 that of the chroma oscillator is
generally  second  one of the first pair of input referred to. as 3.58MHz
(although the actual  terminals. In the illustrated embodiment, 



frequency is slightly less).           the joined bases of transistors 38
and 40 are The continuous wave output of oscillator  coupled to a
substantially constant bias 21 is coupled via a network comprising a
potential ("BIAS") equal to the quiescent 70 series resistor 29 and a shunt
capacitance  potential provided to the bases of tran- 30, the latter shown
in dotted lines, to one  sistors 37 and 39. The bases of transistors
terminal of a first pair of input terminals  38 and 40 are bypassed to
ground for sig- of a balanced, synchronous phase detector  nals by means of
an external capacitor 41 10 31  of the multiplier type referred to above.
coupled. between  chip  terminal 4  and 75 A source of reference signal
waves illus-  ground. trated as a gain controlled amplifier 32 is    The
collectors of transistors 38  and 39 coupled to a second pair of input
terminals  (one from  each of the second and third of detector 31. In a
color television receiver,  pair) are joined together and  are coupled 15
the source of reference signal waves com-  to a source of operating
potential (e.g., 80 prises a first chrominance signal amplifier to   + 11.2
volts). The collectors of the remain- which chrominance signals of a colour
tele-  ing transistors 37 and 40 of the second and vision signal are
applied. For example, as  third pairs are coupled via a load  resistor 42
is shown, such chroma signals are applied  to the operating potential
supply. 20 via  terminal 1 of. chip  20  and  com-    Keyed transistors 43
and 44 are coupled, 85 prises  a  colour  image  signal  compo-
respectively, with  their  collector-emitter nent  imposed . as  amplitude
modula   paths in parallel with the connector-emitter tion  at selected
phases of a suppressed  paths of transistors 33 and  34  Periodic color
subcarrier  wave  and   a  color  keying pulses (B). are supplied to the
bases 25 sychronizing burst component. The color  of keying transistors 43
and 44 to render 90 burst component typically comprises ap-  transistors 43
and 44 conductive  for pre- proximately eight cycles of unmodulated
determined  intervals  and  non-conductive color subcarrier locked in phase
with the  for complementary predetermined intervals suppressed subcarrier
and transmitted dur-  of each operating cycle. In the case of  a 30 ing
the  synchronizing interval following the  color television receiver,
transistors 43 and 95 end of. each line of image information of the  44 are
conductive during the image portion transmitted television signal. The
chroma  of line scanning intervals to effectively dis- amplifier. 32
typically  is supplied  with  able transistors 33 and 34 (and therefore
automatic gain  control signals as will be  remove the effect of the chroma
subcarrier .35 explained   below  in  connection  with  input signal
components applied thereto). 100 FIGURE 3 and is therefore referred to as
During line synchronizing intervals, tran- a gain controlled amplifier
Push-pull out-  sistors 43  and 44 are non-conductive, there- put signals,
including the amplitude modu-  by permitting passage of color burst
informa- later. suppressed subcarrier and burst com-  tion to the emitters
of the transistors of the 40 ponents, are coupled from  amplifier 32 to
second and third pairs 37, 38, 39, 40 via 105 a second pair of input
terminals of detec-  transistors 33 and 34. As is explained in tor 31. The
second pair of input terminals  U.S. Patent No. 3,651,418, such a
configura- comprise the base electrodes of a first pair  tion  maintains  a
substantially  constant of differentially coupled transistors 33, 34.
quiescent potential across output load re- 45 The emitters of transistors
33 and 34 are  sistor 42 as transistors 43  and 44 are 110 joined together
and are coupled to the  switched from one state to the other.
collector-emitter circuit of a transistor 35    Unfiltered output signals
produced across arranged in a substantially constant current  resistive
load circuit  42 are coupled via an configuration. To this end, a resistor
36 is  isolating emitter follower transistor 45 to a 50 coupled between the
emitter of transistor  signal sample and hold circuit 46  and to a 115 35
and an internal chip reference potential  bias sample and hold circuit 47.
'' (ground)  while  a  compensated  voltage    In the  signal sample and
hold circuit 46, supply (+1.7v) is coupled to the base elec-  the emitter
of follower transistor 45 is coup- trode of current source transistor
35....   led via a resistor 48 to the base of  a keyed 55    A  second pair
of differentially connected  follower transistor 49. The emitter of keyed
120 transistors 37 and 38 is  coupled to the  follower transistor 49 is, in
turn, coupled to collector of transistor 33 while a third pair  a first
time constant network comprising a of   differentially  connected
transistors 39  resistor 50 and a relatively   small (0.01 and 40 is
coupled to the collector of tran-  micorfarad) external filter capacitor
51, the 60  sistor 34  The  bases  of  transistors 37 and  capactior being
coupled betwen terminal  2 125 39 are joined together and  are coupled to
of chip 20 and ground. This first time con- resistor 29 to provide one of
the terminals  stant  is selected to provide a  desired res- of the first
pair of input terminals of detec-  ponse  for synchronization of oscillator
21. tor 31. The bases  of transistors 38  and  40  The signal sample and
hold circuit  46 65 are also  joined together and provide the  further
comprises  differential, switching 130   



4                                           1419 319
4 means having first  and  second,. switching  coupled to  the base of
switching transistor transitors  52 and 53 coupled together in a  62. It
should be noted that,  in the bias differential  arrangement and an
associated  sample and hold circuit 47, transistor 62, current source
transistor  54. A resistor 55  to which keying pulses A  are coupled, is 5
is coupled between ground and the emitter  connected to  the base (input)
of keyed 70 of current source transistor 54 while a refer-  follower
transistor 57. In the signal sample ence bias potential (+1.7v) is coupled
to  and hold circuit 46, transistor 53, to which the base of  transistor
54. A  substantially   the same keying pulses A  are  coupled,is constant.
bias potential (+4.2  volts) is  connected to the emitter (output) of keyed
10 coupled to the base of transistor 52.  The  follower transistor 49. As
will be  ex- 75 collector of transistor 52 is connected to  plained  below,
the effect of this different the junction of  resistor  48 andthe base  of
connection  is that  the  signal and  bias transistor 49.   The collector
of the  other  sample and hold circuits  46 and 47 operate transistor . 53
of  the  differential signal  in a complementary manner, i.e., while one 15
switching means is.: connected to the  junc-   is sampling  the outputof
detector 31, the  80 tion of resistor 50 and the emitter of tran-  other is
off and vice versa. The detailed sistor 49.  Keying pulses (A), which are
in-  operation of the system  of FIGURE 1 will verted compared  to  those:
supplied to the  now be described. bases of transistors 43 and  44, are
supplied   The information which is to be  detected 20 to  the base of
transistor 53 and serve to  by the system shown in FIGURE  1 occurs 85
render transistor 53  conductive during the  during only  a portion (i.e.,
the sampling desired signal sampling  (e.g. color  burst)  interval) of
each operating cycle. For ex- interval and non-conducting during the re-
ample, in the case of a color-television sys- mainder of each -operating
cycle.            tem,  where the phase of the color refer- 25   The bias
sample and hold.circuit A7 is  ence burst is to be detected, the operating
90 similar to  signal sample and hold circuit 46  cycle corresponds to
each line scanning and comprises a resistor 56 coupled be-  cycle, the
burst sampling interval occuring tween   the emitterof  follower transistor
45   near the end of each  such cycle following and the base of a keyed
follower transistor  the  transmission  of image-representative 30 57. A
relatively long time constant network  signals. Sampling pulses  (A,  B)
required 95 comprising a series  resistor 58 and an ex-  for use in such an
environment therefore ternal capacitor 59  (0.1  microfarad) is  recur at
the line scanning rate (approxi- coupled between the emitter of keyed fol-
mately  15,750Hz  under U.S  standards) lower transistor 57 and ground.
Capacitor  and have  a duration  of the order of eight 35 59 is coupled to
chip terminal 3. In a pre-  microseconds. In  order to facilitate the re-
10 ferred arrangement, resistors 48  and 56 are  maining  explanation,
operation of. the cir- substantially equal (e.g., 2000 ohms) and  cuit will
be described in such an environ- resistors 58 and 50 are  substantially
equal  ment. (e.g., 5000  ohms). In that case, capacitor 59    In the
quiescent condition of detector 31 40 is substantially larger than (e.g.,
10 times)  (no signals applied  and transistors 43  and 105 capacitor 51 to
provide  the desired rela-  44 biased  off), the current supplied  by
tionship of signal  and bias sampling time  current  source transistor  35
(typically  1 constants. An anti-hunt (damping) network  milliampere)
divides substantially  equally comprising  a series  combination of a re-
between similarly biased transistors 33 and 45 sistor  60 and  a large
capacitor 61 (1O micro-  34. Similarly the collector currents of tran- 110
farads) is coupled between terminals 2 and  sistors  33  and  34  divide
substantially. 3. The anti-hunt network is not required   equally  in the
succeding second and third for all types of detectors but is useful in the
pairs of differential transistors 37,'38  and context of  color oscillator
control to re-  39, 40. The collector currents of transistors 50 duce the
effect of transient disturbances on  37 and 40are recombinedinload resistor
42, 115 the oscillator particularly during the  ver-  the recombined
current being substantially tical retrace interval when burst information
one-half the current supplied by transistor is absent.               '
35. A typical quiescent voltage drop across The bias sample and hold
circuit 47 fur-  resistor 42 is  two volts (i.e., resistor 42 55 ther
comprises differential switching transis-  typically is 4000 ohms). With a
main operat- 120 tors 62  and  63  having  their  collectors  ing potential
supply  of  11.2 volts, the  vol- coupled, respectively  to  the  base  and
tage at the base of transistor 45 is approxi- emitter  of keyed follower
transistor 57 and  mately  9.2 volts in the quiescent condition. their
emitters  joined  together  at  the  The voltage at the emitterof
transistor45 60 collector of a current  source transistor  64.  therefore
will be approximately 8.5 volts in 125 A  resistor  65  is  connected
between  the  this condition (one [err] lower). emitter of current source
transistor 64  and     Assuming, for  the 'moment, that the ground.  A
compensated  bias  potential  keying  pulse A  (representing the occurrence



(+ 1.7v) is coupled  to the base of current  of the synchronizing
interval) is present, '65 source transistor 64. Keying pulses (A) are
switching transistors 53 and 62 conduct The 130    5
1 419 319 resistors 55 and 65 associated with current  is little danger of
noise or other informa- source transistors 54 and 64 are selected,  tion
passing to capacitor 51 during the for example equal to twice resistor 56.
A   sampling interval to disturb its quiescent typical current of 0.5
milliamperes flows in  (or error storing) condition. However, dur- 5 each
of transistors 54 and 64. These cur-  ing the relatively long line scanning
interval. 70 rents pass entirely through transistors 53  when bias sampling
follower transistor 57 and 62 when transistors 52 and 63 are cut  is on,
either the normal chroma signals or off in response to the sampling or
keying  noise can pass through detector 31 and dis- pulse A. Transistor 57
also is cut off under  turb  the bias-representative voltage stored 10
these circumstances, transistor 62 serving  on capacitor 59. Therefore,
transistors 43 75 to divert current which would otherwise  and 44 are keyed
on during each line inter- flow to the base of transistor 57. In the sig-
val, bypassing transistors 33 and 34. Tran- nal sample and hold circuit 46,
transistor  sistors 43  and 44' are substantially identical 49 is
conducting, producing a voltage sub-  to transistors 33 and 34 and serve to
pro- 15' stantially equal to +7.8 volts at its emitter.  duce the  normal
quiescent voltage  de- 80 External filter capacitor 51 will charge to-
scribed above across load resistor 42 dur- wards + 7.8 volts via resistor
50 and the  ing the line scanning interval. switching transistor 53. When
the sampling    In the normal operation of phase detector interval ends,
transistors 53 and 62 are  31, therefore, the color subcarrier infor- 20
switched  off and, by  differential action,  mation supplied by gain
controlled ampli- 85 transistors 52 and  63 are switched on.  fer  32 to
the bases of transistors 32 and 33 After a number of cycles of such
operation,  does not appear across load circuit 42. Dur- capactior 51 will
charge sufficiently so that;  ink each burst sampling interval, transistors
when switching transistor 53 is switched off 43. and  44 are off. Push-pull
bust com- 25 and 'transistor  52 switches on, 'the base-  ponents are
applied to transistors 33 and 34 90 emitter voltage of transistor 49  will
be of  and are compared with the output of oscil- a polarity to cut off
(reverse bias) transistor  lator 21 applied to the bases of transistors
49.' Resistor 48 is selected sufficiently large  37 and 39. As is shown in
the drawing, a so that the voltage drop across it produced  lagging phase
shift, for example, [err] is 30 by the collector current of transistor- 52
is  introduced between the output of oscillator 95 sufficient to ensure
this reverse bias. Since  21 and the input of detector 31 by means
transistors 49 and 53 are each cut off, the  of resistor  29 and
capacitance 30. the lat- discharge path for capacitor 51 is approxi-  ter
beig provided by the input capacitance mately an open circuit. Therefore
capaci-  to  ground of the bases of transistors 37 35 tor 51 holds its
charge until transistors  53  and 39. Typically, this capacitance is of 100
and 49 are again keyed on during the next  the order of 10-12 picofarads
which is sampling (burst) interval.                 sufficient in
conjunction with a resistor 29 of In the bias sample and hold circuit 47,
the  2;1OO ohms to produce approximately [err] sampling or keying pulse A
is applied to' phase shift at the color subcarrier fre- 40  the opposite
one of the switching transistors  quency of [err] .    105 (62) as compared
to the signal sample and    Detector 31 produces a wide-band output hold
circuit 46. Therefore, capacitor 59,  in  signal across load resistor 42
representative a manner similar to that described  above in  of the phase
and/or frequency difference connection with capacitor 51, charges dur-
between the applied reference wave from 43 ing the line scanning interval
via resistor  oscillator   21   and  the  burst  compo- 110 58 and
transistor 63 towards the voltage  nent  from amplifier 32. Whenever these
appearing at the emitter of conductive tran-  two signals are equal in
frequency and sistor 57. During the burst interval, transis-  differ in
phase at the two inputs to detec- tors 57 and 63 are cut off and capacitor
tor 31 by [err] detector 31 produces no 50  59 holds its charge.      '
change 'in the 'quiescent   output voltage 115 The quiescent voltage at the
emitter of  across  resistor 42 and therefore no change transistor 57 is
derived from the same cir-  is produced in the quiescent voltage across
cuit point, the junction of load resistor 42  either capacitor 51 or
capacitor 59. The and the joined collectors of detection. tran-  latter
voltages are supplied to differential, 55  sistors 37 and 40, as the
quiescent voltage  controliable phase  shifter 23 and, since 120 at the
emitter of transistor 49. Further-  they are equal, produce no change in
oscil- more, the  intervening  circuit elements lator phase for frequency.
If  the oscillator (45, 48, 49 in one case and 45, 56, 57 in  frequency
and/or phase is not related to the the  other) are substantially identical.
In the  burst component in  this manner, repetitive 



60 absence of any input signals to detector 31,  voltage  pulses which vary
from the normal 125 these two quiescent voltages, and therefore  quiescent
level  and are representative of the the quiesent voltages across
capacitors 51  error are produced across resistor 42. These and 59 will be
equal. Since' the  sampling  pulses  are produced  during  each  burst
interval is relatively short as compared to  sampling  interval while an
error exists. The 65 the time  between sampling intervals there  polarity
of the pulses with respect to the 130    1419319
6 reference level is representative of whether  a Zener diode 64 is coupled
between ter- the oscillator  phase is leading or lagging  minal 12 and
ground. Diode 64 is arranged the burst component. If the pulse is of a  to
provide a substantially  constant refer polarity to make the voltage at the
base of  ence voltage  of  5.6. volts at the  bases  of 5 transistor 45
more positive than the quies-  ollower transistors 65 and 66, the 70 cent
level  (or more positive than  a previous  collectors of which are returned
to terminal error condition), transistors 45 and 49 con-  12. A  voltage
divider comprising the series duct during  the burst sampling interval
combination of a resistor 67 a  resistor 68 and charge  capacitor 51 via
resistor  50 to a  and two  diodes 69 and 70 is coupled from 10
corresponding more positive voltage. The  the emitter of transistor 65 to
ground. A 75 differential, controllable  phase shifter 23  further voltage
divider comprising resistors produces a corresponding change in phase  71
and 72 is coupled across diode 70   A to reduce the phase (or frequency)
error of    transistor 73  is arranged with  a  base con- oscillator 21
towards zero.                  nected   to the   junction with a  base 7
and 15   If, on  the other, hand, pulses produced   68, an emitter coupled
via a resistor 74 to 80 across load resistor 42 are of a polarity to ground
and acollector coupled to a ter- make the voltage at the  base  of
transistor  minal "C". As is shown in  FIGURE 1 , ter- 45 less positive
than  during a preceding  minal C is  coupled  to the emitter of iso-
sampling  interval transistors 45 and 49  lation  follower transistor 45
such that tran- 20 continue to conduct  but, since the emitter  sistor 73
provides a substantially constant 85 of transistor 49   will be at a lower
voltage  current drain to maintain transistor 45 in than is stored across
capacitor  51, capacitor  linear  conduction over a range of  signal 51
discharges through resistor 50 and tran- variations.   A  voltage output (+
1.7 volts) sistor 53, the latter  having  been rendered  is  also derived
from the emitter of transis- 25 conductive  during the burst sampling in-
tor 73  for biasing  the current source  tran- 90 terval as was explained
above. An  approp-  sistors 35, 54 and  64 of FIGURE 1. riate differential
control voltage is  there-                    The emitter of follower
tranistor 66 is for  applied to phase  shifter 23 to reduce  coupled to the
base of a further transistor the oscillator error towards zero.
75. A  resistor 76 is  coupled from   the 30 Since bias sample and hold
circuit 47 is  emitter  of transistor  75 to ground so as in keyed  off
during  each  burst sampling inter-  provide approximately  +4.2 volts at
the val, the variations in error  signal produced   emitter  of transistor
75. A current limiting across load resistor  42  have  substantially
resistor 77 is coupled  between  the  emitter: no effect on the voltage
across capacitor  of  transistor 75 and the 4.2volt  output ter- 35 59. If,
however,  due to supply voltage varia-   minal. The latter terminal is
coupled to  the 100 tions or  other changes in  operating  con-   bases of
transistors 52 and 63 in FIGURE when the associated  keyed resistor 42
changes bias sample    when the  associated keyed transistors 53 and 40 The
keying waveform supplied to chip 20 105 quiescent changes.
via terminal  9 is  illustrated as including In each case, the  filter
capacitors 51 and   positive-going  pulses of relatively  short 59 are
charged or discharged during their  duration  (e.g., the burst sampling
interval) respective sampling intervals by means of  separated by a
relatively  longer  duration 45 ilke,  bidirectionally conductive current
interval (the image-representative  portion, 110 paths. In each case the
principal charging    of the line scanning  cycle).  The keying and
discharging paths during respective  waveform is  coupled via  terminal 9
and re- sampling intervals includes at resistor (50,  sistor 78 to the
base of an  inverting ampli- 58)and a transistor current supply (49 or
fier transistor 79. A pair of series connected 50 53 in one case and  57 or
63 in the other)  load resistors  80 and 81  are coupled be-  115, The
illustrated arrangement therefore  res-  tween the collector of transistor
79 and an ponds to error signals of either polarity  operating potential
(+4.9  volts provided  at with substantially equal facility.           the
emitter of transistor 66). The inverted Referring to FIGURE 2, operating
-vol-  keying waveform B including negative going 55 tage and  current
supplies  and  a keying        pulses is provided at  the junction of
resis- 120 amplifier are shown which  are suitable for   tors 80 and 81 for
coupling to transistors 43 construction  n the integrate  circuit chip and
44 in FIGURE 1. The waveform B 



20  of FIGURE   1. An external,  main   coupled to  the base of a  common
collec- operating voltage  supply of + 112 volts is  tor transistor 82, the
emitter load for which 60connected to chip terminal 12. An extrnal
comprises series resistors 83 and 84. The 125 bypass capacitor. 62  is
coupled from ter-  base   of a further inverter transistor 85 is
illustrated  components may be constructed  84. Collector load resistors 86
and 87 are within the confines of chip 20. To this end.  coupled between
the  collectors of inverter 65 the series combination of  a resistor 63 and
85 and the emitter of transistor 66. The key-  130    1419 319
7 ing waveform A having positive-going pulses  both the suppressed
subcarrier and burst is is provided at the junction of resistors 86
components of the total signal. The sub- and 87 for coupling to the bases
of transis-  carrier component is further amplified and tors 53 and 62 in
FIGURE 1.              separated from  the burst component by 5  Referring
to FIGURE 3, a portion of a  means of a keyed gain controlled amplifier 70
color television receiver including a com-  105. Keyed amplifier 105 is
enabled during plete chroma processing circuit suitable for  the line
scanning interval and is disabled construction on the single, monolithic
inte-  during the synchronizing or blanking in- grated circuit' chip 20 is
shown. Portions of  terval by means of keying pulses A supplied 10 the chip
20 which are also shown in  from line deflection apparatus 103 via ter- 75
FIGURES 1 and 2 are indicated by the  minal 9 of integrated circuit 20. The
ampli- same reference numerals in FIGURE 3.    fied and separated
subcarrier components In such an arrangement, color television  are made
available at terminal 15 ("chroma signals are received, for example, by
means  output") for application to a subsequent 15 of an antenna 101 and
are processed by  chroma demodulator circuit arrangement.  80 means of
standard color television signal    Saturation (color intensity) of images
pro processing circuits, indicated by the block  duced on an associated
cathode ray picture processing circuit 102. Signal processing circuits 102
comprise,  tube (not shown) is controllable by a viewer for example, a
tuner having radio  fre-  by means of a chroma gain control poten- 20
quency (R.F.) amplifier and converter stages  tiometer 106 coupled  across
an operating 85 for amplifying and translating the received  voltage supply
("+"). A  variable direct signals to intermediate frequency (I.F.) sig-
voltage is coupled from the wiper of poten- nals. I.F. signals are
amplified by means of  tiometer 106 via a resistor 107, a filter several
amplifier stages including approp-  capactior 108 and terminal 16 to keyed
25 riate frequency selective elements and are  amplifier 105. A peak
detector circuit 109, 90 coupled to a video detector, all within the
operative when the output signals at ter- block 102. Automatic gain control
appara-  minal 15 exceed a predetermined overload tus also is associated
with the R.F. and I.F.  level, is coupled between output terminal 15
amplifiers. Synchronizing  signal compo-  and a control terminal of keyed
amplifier 30  nents included in the received signal are  105 by means of an
external capacitor 110 95 separated within block 22 and horizontal  and
terminal 13. Details of particular  ar- (line) deflection synchronizing
pulses are  rangements which are suitable for ampli- coupled to line
deflection apparatus 103 in  fiers 32 and 105, as well as peak detector the
receiver.                            109, are shown in my U.S. Patent
Speci- 35   Additional outputs (not shown) such as  fication No. 3740462.
100 sound signal components, luminance signal    Chroma processing chip 20
further com- chronizing components are also coupled  prises an oscillator
circuit, indicated gener- from signal processing circuits 102 to other
ally by the reference numeral 21, which is portions of the receiver in a
well-known  arranged to provide a continuous wave at 40 manner.
a frequency equal to that of the received 105 Detected video signals
produced at the  burst component (e.g., 3.58MMHz)  and output of signal
processing circuits 102 are  in  predetermined  phase  relation  with
coupled to a chroma band-pass filter net-  such  burst  component.
Oscillator  21 work 104 arranged to select color-represen-  comprises an
amplifier 22, a differen- tative signal information contained in the
tially  controllable phase  shift arrange- 110 detected video signals. The
color represen-  ment 23  and  an  external frequency- tative signals
comprise, for example, color  determining  arrangement  comprising  a
difference signal information (R-Y, B-Y, series resistor 25, a narrow-band
crystal and G-Y) imposed as ampitude modulation  filter 26 tuned to
3.58MHz, an adjustable 50 at selected phases of a suppressed color series
capacitor 27 and a shunt capacitor 115 subcarrier wave. Band-pass  filter
network  28. The frequency-determining arrangement 104 also passes the
color burst component. 25-28  is  coupled  between  controllable which
comprises approximately eight cycles  phase shifter 23 and amplifier 22 via
ter- 



of unmodulated color subcarrier trans-  minals 6 and 7 of integrated
circuit 20. The 55 mitted during the synchronizing interval at  desired
continuous wave is provided at the 120 the end of each line of image
information.   output terminal of amplifier 22 and is The color burst and
modulated, sup-  coupled via terminal 8 to subsequent cir- pressed
subcarrier waves are coupled from   cuits such as the earlier mentioned
chroma filter network 104 via input terminal 1 of  demodulator in the
receiver. 60 integrated circuit chip 20 to the chromi-    The continuous
wave is also coupled 125- nance signal processing circuitry  within  within
integrated circuit chip 20 by means chip 20. The circuitry within the
confines of  of first and second phase shifting networks chip 20 (indicated
by the dashed outline)  111 and 112, respectively, to first and comprises a
first gain controlled amplifier  second  synchronous burst' detection  ar-
65 32 which serves to controllably amplify  rangements 123 and 31. Phase
shift net- 130    8                                        1 419 319 work
112 comprises a series resistance 29  (ACC) and color killer amplifier 120.
and a shunt capacitance 30 selected to pro-    A  killer threshold circuit
121, coupled vide a  substantially 45 phase lag at the  to ACC-killer
amplifier 120  is arranged  to frequency of then continuous wave. Phase
maintain keyed chroma ampifier 105 in an shift network   comprises a series
capaci-  inactive (off) state whenever the detected 70 tance  113   and a
shunt resistance  114  color burst amplitude is less than a pre- selected
to  provide  a  substantially [err]  determined useful threshold level and
to phase  lead at the frequency of the continu-  activate chroma amplifier
105 when such ous wave. The detectors 123 and 31 are  threshold is exceeded
An ACC delay net- 10 therefore provided   with continuous wave  work 122 is
also coupled to the output of 75 inputs which are  in quadrature [err]
phase  ACC-killer  amplifier 120 and serves to relationship.  Each of
detectors 123 and 31  maintain  a maximum gain operating con- is also
supplied with a second input sig-  dition with respect to first gain
controlled nal-- the burst component produced at the  amplifier 32 until a
predetermined, desired 15 output of first gain controlled amplifier 32.
burst component amplitude (and therefore 80. Detectors 123 and 31 are keyed
off during  a desired subcarrier  component amplitude) the line interval
and on during the burst in-  is  present at the output of amplifier 32.
terval by means of pulses (B) suppied from   Additional details of
operation of the ACC- line deflection apparatus 23 via terminal  killer
circuitry are included in my US. 20  9 and inverter circuit 79.
Patent Specification No. 3740 462 referred 85 The second synchronous burst
detector  to above, and No. 3740461. 31 is coupled to controllable phase
shifter    Referring again to FIGURE  1, in the 23 to provide an AFPC
(automatic fre-  earlier discussion, operation of the circuit quency and
phase control) loop for  oscil-  arrangement was described for convenience
25 lator 22 in the manner described above in  in connection with color
television broad- 90 connection with FIGURE 1. Burst phase  cast standards
employed  in the United detector 31 is provided with a single output
States. The illustrated  arrangements also terminal which is coupled to
each of a sig-  may be used, as. will be recognized by per- nal sample and
hold circuit 46  and a bias  sons familiar with  the television art, where
30  sample and hold circuit 47 as described  different broadcast standards
are employed. 95 earlier.                                  In fact, an
additional function can be per- The first synchronous burst detector 123
formed by the detector 31 when employed is  operated   as noted above  with
a con- in a color television apparatus constructed tinuous wave input
displaced substantially  to process signals formulated according to 35   90
from that applied to burst phase de-  different standards, for example, the
PAL 100 tector 31. Detector 123 therefore operates  standards. as an
in-phase or amplitude detector with In the PAL system, the R-Y subcarrier
respect to the burst component and will  component is switched in phase by
[err] be referred to as such hereinafter. Like  from line to line at the
broadcast encoder. 40 burst phase detector 31,. burst amplitude  In order
to recover this R-Y component, 105 detector 123 is provided with a single
out-  corresponding line to line switching must put which is  coupled both
to a signal  take place in the  decoder (e.g., in a re- sample and hold
detector 115 and to a bias  ceiver).  It is conventional in a  PAL color
sample and hold detector 116. A first, sig-  television receiver to switch
the reference 45 nal time constant network comprising an  carrier input to
the R-Y demodulator on 110 external filter capacitor .117 is  coupled to  a
line to line  basis, the reference carrier signal detector 115 via chip
terminal 11.  switch being driven by a suitably triggered A second,
relatively long bias time constant  bistable  (flip-flop)  circuit.
Information network  comprising  an  external  filter  necessary to
identify the appropriate line 



50 capacitor 118 is coupled to bias detector  by line switching is
contained in the color 115 116 via  chip terminal 10. A relatively large
burst, the phase of which is alternated in external capacitor 119 is
coupled between  predetermined equal amounts leading and terminals 10 and
11.                     lagging a reference phase on a line by line
Detector 123 and sample and hold  cir-  basis. Additional details of the
switching 55 cuits 115 and 116 operate in a manner  identification problem
and methods of solv- 120 similar to that described above in connec-  ing
such pro ems are set forth in U.S. tion with FIGURE 1. However, the burst
Patent No. 3,553,357. and reference inputs to detector 123 are    In the
circuit arrang   ent of FIGURE 1, maintained in phase by operation of
detec-  when a PAL color signal is supplied via 60 tor 31 and associated
components. Detector  gain controlled  amplifier  32  to  detec-  125 123
therefore operates  as an amplitude de-  tor 31, the swinging burst
component of that tector. The burst amplitude  responsive  out-  signal
will result  in alternately positive put of detector 115 and the reference
bias  and negative pulses appearing across load responsive output of
detector 116  are  resistor 42 during successive burst intervals. 65
coupled to an automatic chroma control  The polarity of such pulses will be
indica- 1    9                                         1 419 319 tive of
the phase of the burst component  and to the collector electrode of said
one therefore will be indicative of the phase  transistor, the emitter
electrodes of said of the R-Y signal component. These pulses  transistors
of said third pair being coupled will not adversely effect the operation of
together and to the collector electrode of 5 the oscillator 21, since the
line to line  the second transistor of said first  pair, 70 average effect
of the pulses is zero and can  the  base  electrodes of first transistors
be filtered out at capacitor 51. These pulses  of said  second  and  third
pairs being are, however, suitable for use in connection  joined together
to provide said first input with the PAL reference carrier switch re-
terminal, the collector electrodes of a first. 10  ferred to above. The
keyed synchronous de-  transistor of said second pair and a second. tector
31 produces such pulses with rela-  transistor of said third pair being
joined tively good noise immunity. These pulses  together and the collector
electrodes of the may be derived, for example, from  the  second transistor
of said second pair and emitter of transistor 49 and, to this end, a  the
first transistor of said third pair being 15 terminal 14 on chip 20 is
illustrated as pro-  joined  together, one of said sets of joined 80 viding
such a connection.                  collectors of said second and third
pairs While the several aspects of the invention  being coupled to said
output terminal. have been described in terms of a preferred    4.
Electronic signal detection apparatus embodiment, various modifications
within  according to Claim 3 wherein: 20 the scope of the invention will be
apparent    said sampling means comprises bidirec- 85 to persons familiar
with the electronic arts.  tionally conductive means coupled to said
Component values and other examples of  storage network, and operating
parameters have been mentioned    switching means coupled  to said con-
only as an  aid to understanding the inven-  ductive means  for rendering
the latter bi- 25 tion and are not intended to be limiting.
directionally conductive during each samp- 90 ling interval and
substantially non-conduc- WHAT WE CLAIM  IS:-                      tive
during a remaining portion of each 1. Electronic signal detection apparatus
operating cycle. comprising: a first input for connection to    5.
Electronic signal detection apparatus 30 a source of reference signals;
according to Claim 3 wherein:              :95 a second input for
connection to a source    said  sampling  means comprises first, of signals
having a characteristic which is  second and third switching transistors
each to be sampled;                             having base, emitter and
collector elec- a signal multiplier circuit having  at least  trodes, the
base of said first switching tran- 35 first and second input terminals
coupled to  sistor being coupled to said output terminal 100 the inputs for
said first and second sources, and the emitter thereof being coupled to
respectively, and a load impedance coupled  said storage network, said
second and third to an output terminal;                     switching
transistors  being  differentially a charge storage network; and
coupled together with joined emitter elec- 40   sampling means operable
between rela-  trodes, the collector of said second switch- 105 tively low
and high impedance states for  ing transistor being coupled to the base of
alternately coupling said storage network  said first switching transistor
and the col- to said output terminal for sampling said  lector of said
third switching transistor be- characteristic of said signals and for un-
ing coupled to the emitter of said first 45 coupling said storage network
from  said  switching transistor, and a source of samp- 110 



output terminal so as to store information  ling signals coupled to at
least one of the representative of said characteristic at said  base
electrodes of said second and third storage network.
switching  transistors for rendering  said 2. Electronic signal detection
apparatus  third switching transistor conductive and 5O according to Claim
1 wherein:                   said second switching transistor non-con- 115
said storage network comprises the series  ductive during each sampling
interval and combination of a resistance and a capaci-  for rendering said
second switching tran- tance, and                                 sistor
conductive and said third switching said  load  impedance  comprises  a
transistor non-conductive during a remain- 55 resistance.
ing portion of each operating cycle.      120 3. Electronic signal
detection  appara-    6. Electronic signal detection apparatus tus
according to Claim 2 wherein:          according to Claim 5 wherein: said
signal multiplier circuit comprises    said storage network resistance is
coupled first, second and third pairs of differentially  to the junction of
the emitter of said first 6O connected transistors, each transistor having
switching transistor and the collector of 125 base, emitter and collector
electrodes, the  said third switching transistor. base electrode of one
transistor of said first    7. Electronic signal detection apparatus pair
providing said second input terminal,  according to Claim 6 wherein: the
emitter electrode of said transistors of   the base of said first switching
transistor 65 said second pair being coupled together  is coupled to said
output terminal by means 130    tive  of the phase of the burst component
and  to the collector electrode of said one d therefore will be indicative
of the phase  transistor, the emitter electrodes of said of the R-Y signal
component. These pulses  transistors of said third  pair  being   coupled
will not  adversely effect the operation of  together and to the collector
electrode of 5 the oscillator 21, since the line to line  the second
transistor of said first pair, 70 average effect of the pulses is zero and
can  the  base  electrodes  of first transistors be filtered out at
capacitor 51. These pulses  of said  second  and  third  pairs being
are,however, suitable for use in connection  joined together to  provide
said first input with the PAL reference carrier switch re-  terminal, the
collector electrodes of a first. 10' ferred to  above. The keyed
synchronous de-  transistor of said second pair and a second 75 tector 31
produces such pulses with rela-  transistor of said third pair  being
joined tively good  noise immunity. These pulses  together and the
collector electrodes of the may be derived, for example, from  the  second
transistor of said second pair and emitter of transistor 49 and, to this
end, a  the first transistor of said third pair being 15 terminal 14 on
chip 2O is illustrated as pro-  joined together, one of said sets of joined
80 viding such a connection,                   collectors of said second
and third pairs While the several aspects of the invention  being coupled
to said output terminal. have been described in terms of a preferred    4.
Electronic signal detection apparatus embodiment,  various modifications
within  according to Claim 3 wherein: 20 the scope of the invention will be
apparent    said  sampling means comprises bidirec-  85 to persons familiar
with the electronic arts.  tionally conductive means coupled to said
Component values and other examples of  storage network, and operating
parameters havebeen mentioned    switching means coupled to said con- only
as an aid to understanding the inven-  ductive means for rendering the
latter bi- 25 tion and are not intended to be limiting.    directionally
conductive during each samp- 90 ling interval and substantially non-conduc-
WHAT WE CLAIM  IS:-                      tive during a remaining portion of
each 1. Electronic signal detection apparatus   operating cycle.
comprising: a first input for connection  to    5. Electronic signal
detection apparatus a  source of reference signals;       -   according to
Claim 3 wherein:             95 a second input for connection to a source
said sampling  means  comprises  first, of signals having a characteristic
which is  second and third switching transistors each to be sampled;
having base, emitter and collector elec- a signal multiplier circuit having
at least  trodes, the base of said first switching tran- 35 first and
second input terminals coupled to  sistor being coupled to said output
terminal 100 the inputs for said first and second sources,  and the emitter
thereof being coupled to respectively, and a load impedance coupled  said
storage network, said second and third to an output terminal;
switching  transistors  being  differentially a charge storage network; and
coupled together with joined emitter elec- 40   sampling means operable
between rela-  trodes, the collector of said second switch- 105 tively low
and high impedance states for  ing transistor being coupled to the base of
alternately coupling said storage network  said first switching transistor
and the col- 



to said output terminal for sampling said  lector of said third switching
transistor be- characteristic of said signals and for un-  ing coupled to
the emitter of said first 45 coupling said storage network from  said
switching transistor, and a source of samp- 110 output terminal so as to
store information  ling signals coupled to at least one of the
representative of said characteristic at said  base electrodes of said
second and third storage network.                            switching
transistors  for rendering  said 2. Electronic signal detection apparatus
third switching transistor conductive and 50 according to Claim 1 wherein:
said second switching transistor non-con- 115 said storage network
comprises the series  ductive during each sampling interval and combination
of a resistance and a capaci-  for rendering said second switching tran-
tance, and                                  sistor conductive and said
third switching said  load  impedance  comprises  a  transistor
non-conductive during a remain- 55 resistance.
ing portion of each operating cycle.       120 3. Electronic signal
detection  appara-    6. Electronic signal detection apparatus tus
according to Claim 2 wherein:           according to Claim 5 wherein: said
signal multiplier circuit comprises    said storage network resistance is
coupled first, second and third pairs of differentially  to the junction of
the emitter of said first 60 connected transistors, each transistor having
switching transistor and the collector of 125 base, emitter and collector
electrodes, the  said third switching transistor. base electrode of one
transistor of said first    7. Electronic signal detection apparatus pair
providing said second input terminal,  according to Claim 6 wherein: the
emitter electrode of said transistors of    the base of said first
switching transistor 65 said second pair being coupled together  is coupled
to said output terminal by means 130    1419319 of a voltage follower
transistor biased  to  component and to store information repr- conduction
throughout each operating cycle.  sentative of said characteristic at said
8. Electronic signal detection apparatus  capacitance of said storage
network according to Claim 7 wherein:                Electronic signal
detection  appara- 30 resistance  means is coupled  between said  tus
according to Claim 10  wherein: voltage follower transistor and said first
the sampled    characteristic corresponds to switching transistor for
conducting current  the relative phase and frequency of said to said second
switching transistor during  burst component compared to said continu- said
remaining portion of each  operating  ous wave, and 10 cycle.  said
sampling means includes an addi- 9.   Electronic signal  detection
apparatus  tional output terminal coupled to said stor- according  to Claim
3 wherein:             age network resistance re mote from said said first
source of reference signals com-  storage network capacitance for providing
prises means for generating a continuous  pulses having a polarity
representative of 40 15 wave at a frequency corresponding to the  short
term  phase differences between said color subcarrier of a color television
signal,  continuous wave and said burst component. and
12. An electronic signal processing ap- said second source of signals
comprises a  paratus substantially  as  hereinbefore de- color television
chrominance signal ampli   sribed  in conjuction wit Figure  1 or 20  fier
having  an output signal including a   Figures 1  and 2 or Figures 1, 2
and 3 periodically recurring color synchronizing burst component.
JOHN A. DOUGLAS 10. Electronic  signal detection appara-         Chartered
Patent Agent tus according to Claim 9 wherein:                       50
Curzon Street '25   said  sampling means is operative to
London WlY  8EU sample a characteristic of said color, burst       Agent
for  the Applicant Printed for Her Majesty's  Stationery Office by The
Tweeddale Press Ltd-Tweed,1975 Published at the Patent Office, 25
Southampton Buildings London, WC2A lAY, from  which copies    


