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GB2030817B SPECIFICATION                                    a video
detector circuit which receives the output signals of said high-frequency
amplifier A monolithic semiconductor integrated cir-      circuit and
produces composite video signals cuit for television receivers
as detected outputs; 5                                              70  a
synchronous separator circuit which re- The present invention relates to a
monolithic  ceives the detected outputs of said video semiconductor
integrated circuit for television  detector circuit and produces
synchronous receivers.                                     separation
output signals to a first externally A signal processing circuit formed in
a       located output terminal of said monolithic 10 monolithic
semiconductor integrated circuit for   75 semiconductor integrated circuit;
and television receivers is known, for example, in   a first low-pass
filter connected between IEEE JOURNAL OF SOLID-STATE CIRCUITS,
said externally located output terminal and the Vol. SC-4, No. 4,
pp.202-210, published in     output of said synchronous separator circuit,
August, 1969.                                  the time constant of said
low-pass filter being 15   On the other side of the monolithic semi-  80
selected so that the resulting synchronous conductor integrated circuit it
is known to    separation output signals have a pulse width provide a
tuner, a video intermediate-fre-     approximately equal to the pulse width
of quency amplifier, and a video detector. The     horizontal synchronous
pulses in said compo- video intermediate-frequency output signals    site
video signals and have reduced harmonic 20 obtained from the tuner are
amplified by the  85 components of said horizontal synchronous video
intermediate-frequency amplifier, and    pulses. the output of the video
intermediate-frequency    Preferably, the high frequency amplifier cir-
amplifier is applied to the input of the video  cuit is a multistage
amplifier circuit. detector. The detected signals produced by
According to one embodiment of the pre- 25 the video detector are fed to
the input of a  90 sent invention, the integrated circuit further video
amplifier in the monolithic semiconduc-   includes a video amplifier
circuit, the synchro- tor integrated circuit. The video output signals
nous separator circuit receiving the detected of the video amplifier in the
integrated circuit  outputs of the video detector circuit via the are fed
to the input of a synchronous separa-  video amplifier circuit. 30 tor in
the integrated circuit. The outputs of the   95  In such an embodiment, the
integrated cir- synchronous separator are fed to a vertical    cuit
preferably further includes; an automatic oscillation output circuit and to
a horizontal  gain control detector circuit which receives oscillation
output circuit.                    composite video signals from the video
ampli- In developing a monolithic semiconductor     fier circuit, the gain
of the high-frequency 35 integrated circuit for television receivers, hav-
100 amplifier circuit being controlled by an auto- ing a video
intermediate-frequency amplifier, a  matic gain control voltage produced by
the video detector, and a synchronous separator    automatic gain control
detector circuit; and an formed in a single semiconductor chip, it has
automatic gain control amplifier circuit which been found that the output
response of a       receives the automatic gain control voltage 40
synchronous separator circuit in a television  105 and produces a delay
gain control voltage to a receiver takes the form of sharp pulse-like
second externally located output terminal of waveforms, and has a large
output voltage.     the monolithic semiconductor integrated cir- Therefore,
if a high-frequency amplifier circuit  cuit. such as a video
intermediate-frequency ampli-     The present invention will now be
described 45 fier and the synchronous separator circuit are   1 10 in
greater detail, by way of example, with constructed in the form of a single
monolithic  reference to the accompanying drawings, semiconductor
integrated circuit, harmonic     wherein: components of the synchronous
pulse are fed       Figure 1 is a circuit diagram of an embodi- back to the
high-frequency amplifier circuit,  ment of a synchronous separator circuit
in a 50 giving rise to the occurrence of oscillation and   115 monolithic
semiconductor integrated circuit for crosstalk. To prevent such
disadvantages,      television receivers according to the present
therefore, the high-frequency high-gain circuit  invention; and the
synchronous separator circuit have to     Figure 2 is a block diagram of an
embodi- be constructed in the form of separate mono-   ment of a signal
processing circuit formed in 55 lithic semiconductor integrated circuits.
120 the monolithic semiconductor integrated cir- According to the present
invention there is  cuit for television receivers according to the provided
a monolithic semiconductor inte-     present invention; grated circuit for
television receivers includ-   Figure 3 is a cross-sectional view of a ing:
transistor and a capacitor in the synchronous 60   a high-frequency
amplifier circuit for am-  125 separator circuit in the monolithic semicon-
plifying video intermediate-frequency signals,  ductor integrated circuit
for television receiv- an input terminal of said high-frequency am-   ers
according to the embodiment of the syn- plifier circuit being connected to
a first exter-  chronous separator circuit shown in Fig. 1; 



nally located input terminal of said monolithic   Figures 4(A) to 4(D) show
signal waveforms 65 semiconductor integrated circuit;           130 in
circuit blocks of the signal processing cir-    cuit shown in Fig.2; and
and [err],which flows into the load resistor [err] Figure 5 shows an
internal circuit and an   is five times greater than the  output current
external peripheral circuit of a signal process-   the transistor [err];
hence the gain of the ing circuit formed in the monolithic semicon-
transistor [err] is substantially enhanced ductor circuit for television
receives according    A resistor [err] and a capacitor [err] connected to
the embodiment of the signal processing     to the collector electrode of
the transistor [err] circuit shown in Fig 2.          constitute a low-pass
filter 3 which removes Referring first to Fig 1,the synchronous  harmonic
components of the synchronous separator circuit consists of a
base-time-con-  pulse obtained from the collector electrode of stant-type
synchronous separator transistor cir-  the transistor [err].Particularly,
when the syn- cuit 1, an output gain enhancing circuit 2,a   chronous
separator circuit and the video inter- low-pass filter 3 and an
emitter-follower out-  mediate frequency amplifier circuit are to be put
circuit [err] and [err].      constructed in the form of a single
monolithic According to this base-time-constant syn-  semiconductor
integrated circuit,the time con- chronous separator transistor circuit 1,a
pnp   stant should be selected so that harmonic transistor Q,operates as a
synchronous separ-   components close to the video intermediate- ator
transistor,a voltage divided by resistors    frequency signals,or harmonic
components [err] and [err] is used as a base biassing voltage,   close
to,for example,58.75 MHZ are re- a composite video signal Vin is introduced
moved. through a series circuit consisting of a resistor    An
emitter-follower output circuit consists of [err] and a capacitor [err] and
a synchronous    a transistor Q to which is fed the synchro- siganl Vsync
is obtained from the composite    nous pulses via the low-pass filter 3 and
an video signal produced at the collector elec-    emitter resistor [err]
for the transistor Q. trode of the transistor [err].      The synchronous
pulses Vsync obtained tHE TRANSISTOR [err] is rendered conductive by
through the emitter resistor [err] the level [err] of a peak value of the
synchro-  scribe an output waveform having a pulse nous signal in the
composite video signal,  width [err],nearly equal to the pulse width [err]
whereby the capacitor [err] is electrically  of the horizontal
synchronizing signals without charged.After the synchronous signal passed
containing harmonic components as shown in through,the electric charge
stored in the   the Figure. capacitor [err] is discharged through the
resis-  Even when the synchronous separator cir- tors [err] and [err].If
the time constant for  cuit,consisting of transistors [err] to [err],resis-
discharge is set to be greater than a horizontal  tors [err] to [err] and
capacitor [err] is formed in a period,the transistor [err] is rendered
noncon-  monolithic semiconductor integrated circuit ductive for the period
in which the video  13 containing video intermediate frequency signal is
being introduced.Therefore,the syn-  amplifier circuits 5 to 7 which are
high- chronous signal [err] can be extracted from  frequency high-gain
circuits as shown in Fig. the collector electrode of the transistor [err]
2,synchronous pulses from which harmonic The output gain enhancing circuit
2 and the   components have been removed are produced resistor [err] form a
collector load for the syn-  at a synchronous separator output terminal
[err]. chronous separator transistor [err].  Therefore,the quantity of
high-frequency amplifier The output gain enhancing circuit consists
components fed back to the input terminal [err] of a transistor [err]
connected in a diode confi-  of the video intermediate frequency  amplifier
guration,a resistor [err] connected to the emit-  circuit 5 can be greatly
reduced despite the ter electrode of the transistor [err],a transistor
presence of capacitive coupling between ter- [err] the base electrode of
which is connected to  minals in the monolithic semiconductor inte- the
base electrode of transistor [err] and the  grated circuit.Consequently the
problem such collector electrode of which is connected to a  as oscillation
does not occur. power-supply terminal Vcc,and a resistor [err]  A
time-constant circuit 1' on the outer side connected to the emitter
electrode of the  of the integrated circuit is composed of vol- transistor
[err].The other ends of the resistors  tage-dividing resistors [err] and
[err],a resistor [err] [err] and [err] are both connected to the resistor
and a capacitor [err],which are connected [err].      series. In the
circuit 2,if the transistors [err] and [err]  Thus,as shown in Fig 2,the
monolithic are of identical type emitter currents will flow  semiconductor
integrated circuit 13 for televi- in inverse proportion to the resistances
of the  sion sets incorporates a video intermediate- emitter resistors
[err] and [err].For instance,if the  frequency amplifier circuit made up of
a first ratio of the resistance [err] to the resistance [err]  video
intermediate-frequency amplifier circuit is set to be 4 to 1,the emitter
current of the  5,a second video intermediate-frequency cir- 



transistor [err] will be four times greater than  cuit 6,a third video
intermediate-frequency the emitter current of the transistor [err].The
circuit 7,a video detector circuit 8 which emitter current of the
transistor [err] is deter-  receives the output of the video intermediate-
mined by the collector current of the syn-  frequency amplifier circuit,a
video amplifier chronizing separator transistor [err].Hence ,the  circuit 9
which receives the output of the sum of the currents in the two transistors
[err]  video detector circuit 8,a noise canceller ad    3
'                                        GB2030817B         3 circuit 10
which receives the output of the     chronous signals of a width of a
period P'v, video amplifier circuit 9, anhautomatic gain     Fig. 4(C-
shows output waveforms of the low- control (hereinafter abbreviated to AGC)
detec-  pass filter 16, and Fig. 4(D) shows a vertical tor circuit 11 which
receives the composite      synchronous pulse produced by the slicer cir- 5
video signals via the noise canceller circuit  70 cuit 16, wherein the
vertical synchronous 10, a synchronous separator circuit 4, and an   pulse
has a pulse width of a period P"v which AGC amplifier circuit 12 which
receives the      is nearly equal to a period P'v of the vertical output of
the AGC detector circuit 11.           synchronous signals. An
intermediate-frequency output of a tuner      The capacitor C2 of the
low-pass filter 3 10 circuit (not shown) is applied to the input   75 shown
in Fig. 1 may be connected between terminal PI of the first video
intermediate-     the base electrode of the transistor Q4 of the frequency
amplifier circuit 5. The gain of each  emitter-follower output circuit and
earth. With of the first, second and third video intermedi-  respect to the
semiconductor integrated cir- ate-frequency amplifier circuits 5, 6 and 7
are  cuit, however, it is preferable to connect the 15 controlled by the
output of the AGC detector  80 capacitor C2 between the base electrode of
the circuit 11. The AGC amplifier circuit 12 com-   transistor Q4 and the
power-supply terminal as pares an internal reference voltage with an
shown in Fig. 1. In this case, the resistors R7, output voltage from the
AGC detector circuit     Re, capacitor C2 and transistor Q4 can be 11, and
gives a gain control signal to the      formed in the same semiconductor
region, 20 tuner circuit via an externally located terminal    85 instead
of being formed in semiconductor P2.
regions which are electrically isolated from The output of the synchronous
separator        each other. Therefore, areas of semiconductor circuit is
obtained through the externally lo-   regions for electrical isolation need
not be cated terminal P3; synchronous pulses (hori-     provided. 25 zontal
synchronous pulses) will also be sent to    90   Fig. 3 is a
cross-sectional view of the tran- a horizontal automatic frequency control
cir-   sistor Q4 and capacitor C2 in the semiconduc- cuit (hereinafter
abbreviated to AFC circuit),  tor integrated circuit. In Fig. 3, there is
shown horizontal oscillation circuit through the exter-  a p-type silicon
substrate 20, an n +-type nally located terminal P3.
buried layer 21, an an-type epitaxial-growth 30   An externally located
terminal P4 is to ob-  95 layer 22 formed on the substrate 20, and a tain
composite video signals which are fed to    p+-type isolation region 23. A
portion 22' in the video amplifer circuit, and band pass       the n-type
epitaxial-growth layer 22 is electri- amplifier circuit.
cally isolated from other portions by means of The circuit la having the
same time con-      the p-type silicon substrate 21 and the p+- 35 stant as
that determined by the resistors R1 to   100 type isolation region 23. R3
and the capacitor C1 shown in Fig. 1 is        The capacitor C2 consists of
a pn-junction connected between the terminal P4 and a         capacitance
between the n-type layer 22' and terminal P5 of the semiconductor
integrated      a p-type region 25. The transistor Q4 consists circuit 1 3.
Therefore, a circuit similar to the  of the n-type layer 22' that serves as
a 40 circuit consisting of transistors Q0 to Q3, resis-  105 collector, a
p-type base region 26, and an n +- tors R4 to R8, and capacitor C2 of Fig.
1        type emitter region 27. incorporated in the semiconductor
integrated      On the surface of the n-type layer 22 a circuit 13,
produces synchronous separation     silicon oxide film 24 is formed. On the
silicon signals to the terminal P3.                      oxide film leads
29, 30 and 31 are formed 45 * The horizontal synchronous pulses sent to
1 10 composed of an aluminium film. the horizontal AFC circuit and to the
horizontal   The p-type region 25 is formed, for exam- oscillation circuit
(not shown) can be obtained  ple, simultaneously with the base region 26 of
from the output terminal P3 via a high-pass     the transistor Q4. Although
not shown in Fig. filter (differentiation circuit) 14 outside the  3, the
resistors R7 and R8 are formed as p- 50 integrated circuit 13. The vertical
synchronous  11 5 type semiconductive resistance regions on the pulses sent
to the vertical AFC circuit and to  surface of the n-type layer 22'
simultaneously the vertical oscillation circuit (not shown), on  with the
base region 26. the other hand, can be obtained from the           As
previously described, the television re- 



output terminal P3 via a low-pass filter (integ-  ceiver circuits that are
formed in two or three 55 rated circuit) 1 5 and a slicer circuit 16
outside  120 chips, can be formed in one chip according to the integrated
circuit 1 3.                     the present invention. Therefore, the
number Figs. 4(A) to 4(D) show signal waveforms of   of parts forming the
television receiver circuits circuit blocks shown in Fig. 2, in which the
can be reduced, to decrease the manufactur- Fig. 4(A) shows signal
waveforms (composite     ing cost and to increase the reliability. 60 video
signals ) Vin obtained from the output    125  The present invention is
not, of course, terminal P4 of the video amplifier circuit 9,   limited to
the abovementioned embodiment. Fig. 4(B) shows synchronous signals Vout
Any synchronous separator circuit may be obtained from the output terminal
P3 of the      formed in the single monolithic semiconductor synchronous
separator circuit 4, wherein the    integrated circuit together with the
high-fre- 65 synchronous signals Vout include vertical syn-  130 quency
high-gain circuit, provided the output    portion is equipped with a
low-pass filter.   amplifer circuit 6' consists of transistors [err] Also
the circuits other than the high-fre-  to [err] diodes [err] and [err] and
resistors [err] to quency high-gain circuits and synchronous   [err] and
the third video intermediate fre- separator circuits,may be combined in a
quency amplifier circuit 7' consists of transis- variety of ways.
tors [err] to [err],diodes [err] and [err] and resis- Fig.5 shows an
internal circuit of the signal  tors [err] to [err].These circuits 6' and
7' processing circuit formed in a monolithic semi-  operate in the same
manner as the first video conductor integrated circuit according to the
intermediate-frequency amplifier circuit 6' pre- embodiment of the present
invention shown  viously described.Therefore,their operation is in Fig.2,
and the associated external peri-  not described in detail. pheral
circuits.The circuit elements within a  The differential output signals of
the third broken line IC are formed in a single silicon  video
intermediate-frequency amplifier circuit chip.On the other hand,the circuit
elements   7' are transmitted to the video detector circuit outside the
broken line IC are discrete ele-  8' via emitter-follower transistors [err]
and [err]. ments located outside the semiconductor inte-  A power-supply
terminal 12 receives a grated circuit.         power-supply voltage Vcc
which is divided by The video intermediate-frequency output  the resistors
[err] and [err].The thus divided signals of a tuner of a television
receiver are  voltage is supplied as an operation voltage to fed to input
terminals 1 and 16 of the inte-  the first,second and third
intermediate-fre- grated circuit via a band pass filter having  quency
amplifier circuits 5',6' and 7' via predetermined band characteristics(for
emitter-follower transistors [err] and [err] con- example,54.25 to 60.25
MHz).The secon-  nected in Darlington configuration. dary terminals of a
video intermediate-fre-  The video detector circuit 8' consists of quency
transformer [err] forming a portion of  transistors [err] and [err] to
[err],diodes [err] the band pass filter,are connected to the  [err]
resistors [err] to [err] and a resonace input terminals 1 and 16 via input
coupling  circuit(formed by [err] and [err])which is    5
GB2030817B         5 applied to the base of the transistor Q, in the
intermediate-frequency amplifier circuits 5', 6' synchronous separator
circuit 1' via a series     and 7' 4fecontrolled, as previously described.
circuit consisting of the resistor R. and the       The composite video
signals obtained from capacitor C,. The operation of the output gain    the
collector electrode of the transistor Q.4 in 5 enhancing circuit 2' and the
operation' of the  70 the second video amplifier circuit 9'b, on the
low-pass filter are the same as those of Fig. 1,  other hand, are supplied
to the base of the and are not described further. The capacitor
transistor 073 via the resistors Res and R.6 and C2 and the output
transistor Q4 of the low-       base-emitter junction of the transistor Q-,
in pass filter 3' have been formed in the mono-      the noise canceller
circuit 10'. Therefore, the 10 lithic integrated circuit as shown in Fig.
3.  75 voltage of the capacitor C,8 (voltage of termi- 6              Thus,
the synchronous separator output sig-     nal 10) to which is connected the
emitter nals Vsync having a pulse width P1H approxi-      electrode of the
transistor Q73 via resistor R69 mately equal to the pulse width PH of the
is maintained at an average value of the horizontal synchronous signals in
the compo-      composite video signals. The average voltage 15 site video
signals Vin are produced from a     80 is applied to the base electrode of
the transis- synchronous separator output terminal 13.         tor Qs9 via
the base-emitter junction of the The time constant of the low-pass filter
3' has   transistor Q74 and the resistor R70. been set to such a value that
the abovemen-         The composite video signals obtained from tioned
pulse width p'H is obtained and har-      the emitter electrode of the
transistor Q55 of 



20 monic components are removed from the hori-   85 the second video
amplifier circuit 9'b are zontal synchronous pulse signals. Hence,
applied to the base electrode of the transistor since it is possible to
greatly reduce the        (s8 of the noise canceller circuit 10' via the
quantity of harmonic components fed back          resistor R68. Therefore,
when the composite from the synchronous separator output termi-      video
signals contain negative-going noise 25 nal 1 3 to the input terminals 1
and 16 of the    90 pulses smaller than the average voltage ap- first video
intermediate-frequency amplifier cir-  plied to the base of the transistor
Q69, the cuit 5', unstable factors such as oscillation    transistor Q68 is
turned "off"; and the transis- and cross talk can be removed.
tor G., is turned "on" during the period of The noise canceller circuit 10'
consists of     the noise pulses. Consequently, a heavy cur- 30 transistors
Q07 to Q75, zener diode ZD2, resis-  95 rent flows into the current-mirror
transistors tors R65 to R7, and R73, and capacitors C18 to    Q.1 and Q72,
causing the transistor Q07 to be C,8.
turned "on". When the transistor Q67 is ren- The AGC detector circuit 12'
consists of        dered conductive, the transistor Q78 in the transistors
Q76 to Q06, diode D15, resistors R74  AGC detector circuit 1 1 ' is
rendered conduc- 35 to R82; and capacitor C19.                    100 tive,
and the transistors Q77, Q.9 and Q80 are The composite video signals
obtained from       rendered nonconductive. the collector electrode of the
transistor Q5, of    Therefore, during the period of the nega- the second
video amplifier circuit 9b are fed     tive-going pulses, the voltage
maintained at to the base electrode of the transistor Q70 of   the terminal
5 is not affected by the noise 40 an AGC detector circuit 1 1 ' via
resistors R65    105 pulses. Consequently, the AGC voltage ob- and R86 and
base-emitter junction of the tran-    tained from the terminal 6 is not
affected by sistor Q07 in the noise canceller circuit 10'.   the noise
pulses. The composite video signals are amplified by        The AGC voltage
of the terminal 6 is sent to the pair of differential transistors Q7. and
Q77  an AGC amplifier circuit 12' via an RF delay- 45 and the common
emitter transistor Q79 of the    1 10 adjust circuit consisting of
resistors R83 and AGC detector circuit 1 1', and are fed to the     R84,
and capacitors C20 and C21, and the base electrode of the transistor Q...
The tran-  terminal 4. The AGC amplifier circuit 12' 4           sistor
Q80, resistors R76 and R80, and capacitor  consists of transistors Q87 to
Q97, diodes D,8 to C,9 work as an emitter-follower-type detector     D,,,
zener diode ZD3, and resistors R85 to R90, 50 for detecting peak values of
horizontal syn-  11 5 and produces, through the terminal 3, a de- chronous
pulse signals in the composite video     layed AGC signal for controlling
the voltage signals. Therefore, the terminal 5 of the inte-   gain of the
radio-frequency amplifier circuit in grated circuit is maintained at a
voltage ap-     the tuner (not shown). proximately equal to the peak value
of the          When the AGC voltage at the terminal 6 is 55 horizontal
synchronous pulse signals. The vol-  120 high, the transistors Q87 and Qss
of the AGC tage is amplified by a pair of differential       amplifier
circuit 12' are rendered conductive, transistors O., and Q82 of the AGC
detector       and the transistors Q89 to Q92 non-conductive. circuit 1 1',
and is fed as an AGC voltage to     Hence; the delayed AGC voltage at the
termi- the terminal 6 via current-mirror transistors     nal 3 is
determined by a relatively small 60 Q84 and Qs5.
1 25 voltage from the transistor Q93. When the AGC voltage fed from the AGC
When the AGC voltage at the terminal 7 is detector circuit 1 1 ' to the
terminal 6 is ap-   lowered, the conductivities of the transistors plied to
a series circuit consisting of resistor  057 and Q8, are decreased, and the
conductiv- R30 and transistor Q29, the voltage gain of       ities of the
transistors Q89 to Q92 are in-. 65 each of the first, second and third
video     130 creased, whereby the delay AGC voltage at    6
GB2030817B          6 the terminal 3 is increased.
claim 4, further including a noise canceller However, the rise of the
delayed AGC vol-       circuit which is connected between said video tage
is limited by the breakdown voltage of        amplifier circuit and said
automatic gain con- the zener diode [ERR] and by the forward vol
trol detector circuit. 5 tage of the diode [ERR].
70   6. A monolithic semiconductor integrated circuit for television
receivers according to CLAIMS
claim 5, further including an emitter-follower 1. A monolithic
semiconductor integrated        output circuit which is connected between
circuit for television receivers including:        said first low-pass
filter and said first exter- 10   a high-frequency amplifier circuit for
am-    75 nally located output terminal. plifying video
intermediate-frequency signals,       7. A television receiver having a
mono- an input terminal of said high-frequency am-       lithic
semiconductor integrated circuit accord- plifier circuit being connected to
.a first exter-  irig to any one of claims 1 to 5. including: nally located
input terminal of said monolithic      a first high-pass filter which is
connected to 



15 semiconductor integrated circuit;               80 said first externally
located output terminal of a       video detector circuit which receives
the  said monolithic semiconductor integrated cir- output signals of said
high-frequency amplifier    cuit to obtain horizontal synchronous signals;
circuit and produces composite video signals       and as detected outputs;
.                     a second low-pass filter.and a slicer circuit 20   a
synchronous separator circuit which re-     85 which are connected to said
first externally ceives the detected outputs of said video.         located
output terminal to obtain vertical syn- detector circuit and produces
synchronous          chronous signals. separation. output signals to a
first externally     8. A monolithic semiconductor integrated located
output terminal of said monolithic        circuit for television receivers
substantially as 25 semiconductor integrated circuit; and           90
herein described with reference to 'Figs. 1, 2 a first low-pass filter
connected between .      or 5 of the accompanying drawings. said externally
located output terminal and the output of said synchronous separator
circuit,     by BurGess & Son (AbIngdon) Ltd.-1982 the time constant of
said low-pass filter being    Published at The Patent Office. 25
Southampton Buildings, 30 selected so that the resulting sycnhronous
London, WC2A lAY, from which copies may be obtained. separation output
signals have a pulse width approximately equal to the pulse width of
horizontal synchronous pulses in said compo- site video signals and have
reduced harmonic 35 components of said horizontal synchronous pulses. 2. A
monolithic semiconductor integrated circuit for television receivers
according to claim 1 ,wherein said high-frequency amplifier 40 circuit is a
multistage amplifier circuit. 3. A monolithic semiconductor integrated
circuit for television receivers according to claim 1 or claim 2, further
including a video amplifier circuit, said synchronous separator 45 circuit
receiving the detected output of said video detector circuit via said video
amplifier circuit. 4. A monolithic seminconductor integrated circuit for
television receivers according to 50 claim 3, further including: an
automaticgain control detector circuit which receives composite video
signals from said video amplifier circuit thegain of said high-frequency
amplifier circuit being con- 55 trolled by an automatic gain control
voltage produced by said automatic gain control de- tector circuit; and an
automatic gain control amplifier circuit which receives said automatic gain
control 60 voltage and produces a delay gain control voltage to a second
externally located output terminal of said monolithic semiconductor in-
tegrated circuit. 5. A monolithic semiconductor integrated 65 circuit for
television receivers according to    the terminal 3 is increased.
claim 4, further including a noise canceller However, the rise of the
delayed AGC vol-       circuit which is connected between said video tage
is limited by the breakdown voltage of        amplifier circuit and said
automatic gain con- the zener diode ZD3 and by the forward vol-       trol
detector circuit. 5 tage of the diode [err].                          70
6. A monolithic semiconductor integrated circuit for television receivers
according to CLAIMS                                             claim 5,
further including an emitter-follower 1. A monolithic semiconductor
integrated        output circuit which is connected between circuit for
television receivers including:        said first low-pass filter and said
first exter- 10   a high-frequency amplifier circuit for am-    75 nally
located output terminal. 



plifying video intermediate-frequency signals,       7. A television
receiver having a mono- an input terminal of said high-frequency am-
lithic semiconductor integrated circuit accord- plifier circuit being
connected to a first exter-  ing to any one of claims 1 to 5, including:
nally located input terminal of said monolithic      a first high-pass
filter which is connected to 15 semiconductor integrated circuit;
80 said first externally located output terminal of a video detector
circuit which receives the      said monolithic semiconductor integrated
cir- output signals of said high-frequency amplifier    cuit to obtain
horizontal synchronous signals; circuit and produces composite video
signals       and as detected outputs;                                 a
second low-pass filter and a slicer circuit 20   a synchronous separator
circuit which re-     85 which are connected to said first externally
ceives the detected outputs of said video          located output terminal
to obtain vertical syn- detector circuit and produces synchronous
chronous signals. separation output signals to a first externally      8. A
monolithic semiconductor integrated located output terminal of said
monolithic         circuit for television receivers substantially as 25
semiconductor integrated circuit; and           90 herein described with
reference to Figs. 1, 2 a first low-pass filter connected between        or
5 of the accompanying drawings. said externally located output terminal and
the output of said synchronous separator circuit,     byBurgess
Son(Abingdon)Ltd-1982. the time constant of said low-pass filter being
Published at The Patent Office. 25 Southampton Buildings, 30 selected so
that the resulting sycnhronous         London, WC2A 1AY, from which copies
mar be obtained. separation output signals have a pulse width approximately
equal to the pulse width of horizontal synchronous pulses in said compo-
site video signals and have reduced harmonic 35 components of said
horizontal synchronous pulses. 2. A monolithic semiconductor integrated
circuit for television receivers according to claim 1, wherein said
high-frequency amplifier 40 circuit is a multistage amplifier circuit. 3. A
monolithic semiconductor integrated circuit for television receivers
according to claim 1 or claim 2, further including a video amplifier
circuit, said synchronous separator 45 circuit receiving the detected
output of said video detector circuit via said video amplifier circuit. 4.
A monolithic seminconductor integrated circuit for television receivers
according to 50 claim 3, further including: an automatic gain control
detector circuit which receives composite video signals from said video
amplifier circuit the gain of said high-frequency amplifier circuit being
con- 55 trolled by an automatic gain control voltage produced by said
automatic gain control de- tector circuit; and an automatic gain control
amplifier circuit which receives said automatic gain control 60 voltage and
produces a delay gain, control voltage to a second externally located
output terminal of said monolithic semiconductor in- tegrated circuit. 5. A
monolithic semiconductor integrated 65 circuit for television receivers
according to    


