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©  Video  signal  processing  circuit  and  an  insertion  circuit  utilized  therein. 

©  Disclosed  is  a  video  signal  processing  circuit  effectively  utilized  in  regions  where  a  plurality  of  video  signals 
based  on  the  PAL  and  SECAM  systems  can  be  received.  This  video  signal  processing  circuit  supplies  to  a 
television  set  a  composite  video  signal  which  enables  a  plurality  of  pictures  to  be  displayed  simultaneously  on 
the  screen  of  the  television  set.  Since  the  plurality  of  video  signals  are  synthesized  by  insertion  of  color 
difference  signals,  no  switching  noise  is  produced  when  the  video  signal  of  the  SECAM  system  using  FM  is 
outputted.  Accordingly,  a  synthesized  composite  video  signal  of  a  high  quality  can  be  obtained. 
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Video  Signal  Processing  Circuit  and  an  Insertion  Circuit  Utilized  Therein 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 
5 

The  present  invention  relates  generally  to  video  signal  processing  circuits  and  particularly  to  a  video 
signal  processing  circuit  and  an  insertion  circuit  utilized  therein,  for  simultaneously  displaying  two  pictures 
on  a  screen  of  a  television  set  or  the  like  based  on  a  plurality  of  video  signals  modulated  according  to 
different  chroma  signal  modulation  systems.  The  present  invention  has  a  particular  applicability  in  regions 

10  where  video  signals  according  to  PAL  and  SECAM  systems  can  be  obtained  simultaneously. 

Description  of  the  Background  Art 

75  Generally  known  modulation  systems  of  chroma  signals  for  a  television  set  include  an  NTSC  system,  a 
phase  alternation  by  line  (referred  to  hereinafter  PAL)  system  and  a  sequentiel  couleur  a  memoire  (referred 
to  hereinafter  as  SECAM)  system.  The  PAL  and  SECAM  systems  are  utilized  particularly  in  European 
countries  and  video  signals  according  to  the  two  modulation  systems  can  be  received  in  many  regions  of 
such  countries.  In  general,  a  modulation  system  of  a  chroma  signal  applicable  to  a  television  set  is 

20  determined  in  advance  and  a  desired  picture  cannot  be  obtained  from  a  chroma  signal  modulated  according 
to  a  different  modulation  system. 

Recently,  there  have  been  developed  techniques  for  displaying  simultaneously  two  pictures  obtained 
from  two  video  signals  onto  areas  of  one  screen  of  a  television  set.  One  of  such  techniques  is  a  circuit  for 
performing  the  so-called  picture-in-picture  function,  which  is  disclosed  for  example  in  Japanese  Patent 

25  Publication  No.  37913/1984  or  a  Technical  Journal  "Television  Technology"  (pp.  19-25)  published  by  Densi 
Gijutsu  Shuppan  Co.  Ltd.,  February,  1988.  Such  circuits  for  the  picture-in-picture  function  are  widely  known 
as  the  circuits  applicable  to  video  tape  recorders  and  television  sets. 

Such  prior  art  documents  disclose  a  circuit  for  processing  a  video  signal  of  the  NTSC  system  to 
perform  the  picture-in-picture  function  and  this  technique  is  relatively  easy.  Since  two  video  signals  are 

30  based  on  the  common  NTSC  system,  it  is  easy  to  perform  signal  processing  for  representing  two  pictures 
simultaneously  on  one  screen. 

However,  for  example  in  European  countries,  there  are  regions  where  both  of  the  PAL  system  and  the 
SECAM  system  are  applied,  and  it  is  difficult  in  such  regions  to  obtain  pictures  of  good  quality  processed 
by  the  picture-in-picture  function,  from  the  two  video  signals  obtained  by  those  two  modulation  systems. 

35  An  insertion  circuit  for  obtaining  a  picture  from  two  video  signals  is  used  in  order  to  represent  two 
pictures  in  two  areas  on  the  screen  of  a  television  set  based  on  the  two  video  signals.  In  the  insertion 
circuit,  two  video  signals  are  selected  alternately  by  switching  operation  in  response  to  a  signal  obtained 
based  on  a  synchronizing  signal  of  an  inserted  video  signal.  Comparing  the  two  video  signal,  those  signals 
have  in  general  different  pedestal  DC  levels  and  accordingly  it  is  necessary  to  set  the  pedestal  DC  levels  of 

40  those  signals  to  common  levels.  In  order  to  meet  such  necessity,  a  conventional  insertion  circuit  includes  a 
clamp  circuit  at  a  preceding  stage  of  the  insertion  means. 

Fig.  1A  is  a  diagram  showing  a  conventional  fundamental  clamp  circuit.  Referring  to  Fig.  1A,  the  clamp 
circuit  includes  an  input  buffer  B1  and  an  output  buffer  B3  cascaded  in  two  stages  through  a  capacitor  C. 
The  output  buffer  B3  is  connected  to  receive  a  DC  voltage  Vp  at  its  input  through  a  diode  D.  The  input 

45  buffer  B1  includes  an  npn  transistor  Q1  and  a  resistor  R10  connected  in  series  between  a  power  supply 
Vcc  and  ground.  The  output  buffer  B3  includes  a  resistor  R20  and  a  pnp  transistor  Q2  connected  in  series 
between  the  power  supply  Vcc  and  the  ground.  The  input  buffer  B1  has  a  low  output  impedance,  while  the 
output  buffer  B3  has  a  high  input  impedance. 

In  operation,  an  input  signal  Vi  is  applied  to  the  base  of  the  transistor  Q1  .  The  capacitor  C  applies  a 
so  signal  obtained  by  removing  a  DC  voltage  component  from  an  output  signal  of  the  buffer  B1  to  the  base  of 

the  transistor  Q2.  At  the  same  time,  the  DC  voltage  Vp  is  applied  to  the  base  of  the  transistor  Q2  through 
the  diode  D.  In  consequence,  the  lowest  part  of  an  output  signal  Vo  from  the  output  buffer  B3,  i.e.,  a  DC 
voltage  at  the  leading  edge  of  the  synchronizing  signal  can  be  maintained  at  the  level  of  the  DC  voltage  Vp 
(Vp-VD)  where  VD  is  an  anode-cathode  voltage  (about  0.6V)  of  the  diode. 

Fig.  1  B  is  a  diagram  of  a  conventional  insertion  circuit  for  inserting  two  video  signals.  Referring  to  Fig. 
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1B,  the  insertion  circuit  comprises  a  first  clamp  circuit  for  processing  a  first  video  signal  S1,  a  second 
clamp  circuit  for  processing  a  second  video  signal  S2,  an  analog  switch  120  for  inserting  signals  outputted 
from  the  first  and  second  clamp  circuits,  and  an  output  buffer  BO.  The  first  clamp  circuit  includes  two 
buffers  B1  and  B3,  a  capacitor  C1  connected  therebetween,  a  diode  D1  connected  to  an  input  of  the  buffer 

5  B3,  and  a  switching  element  121.  Similarly,  the  second  clamp  circuit  comprises  two  buffers  B2  and  B4,  a 
capacitor  C2,  a  diode  D2  and  a  switching  element  122.  The  buffer  B3  is  connected  to  receive  the  DC 
voltage  Vp  at  its  input  through  the  diode  D1  and  the  switching  element  121.  The  buffer  B4  is  connected  to 
receive  the  DC  voltage  Vp  at  its  input  through  the  switching  element  122  and  the  diode  D2.  The  buffers  B1 
and  B2  have  low  output  impedances  while  the  buffers  B3  on  B4  have  high  input  impedances. 

io  In  operation,  the  first  and  second  video  signals  S1  and  S2  are  applied  to  the  buffers  B1  and  B2, 
respectively.  DC  voltage  components  are  removed  from  the  output  signals  of  the  buffers  B1  and  B2  by 
means  of  the  capacitors  C1  and  C2,  respectively.  The  DC  voltage  Vp'  (Vp-VD)  is  applied  through  the 
switching  element  121  and  the  diode  D1,  so  that  the  capacitor  C1  is  charged.  Similarly,  the  DC  voltage  Vp 
is  applied  through  the  switching  element  122  and  the  diode  D2,  so  that  the  capacitor  C2  is  charged.  Since 

75  the  buffers  B3  and  B4  have  high  input  impedances,  DC  voltage  levels  of  the  pedestals  of  the  output  signals 
from  the  buffers  B3  and  B4  are  equal.  The  analog  switch  120  formed  by  a  CMOS  transistor  carries  out 
switching  operation  in  response  to  a  control  signal  Sm  externally  applied  for  insertion.  As  a  result,  a 
synthesized  video  signal  S3  is  obtained  through  the  output  buffer  B4. 

In  the  above  described  insertion  circuit,  it  is  necessary  to  carry  out  a  large  number  of  impedance 
20  conversions  and,  accordingly,  the  number  of  components  needs  to  be  increased.  In  addition,  the  buffers  B3 

and  B4  are  particularly  affected  by  changes  of  an  ambient  temperature,  causing  the  operation  of  the 
insertion  circuit  to  be  unstable. 

25  SUMMARY  OF  THE  INVENTION 

A  principle  object  of  the  present  invention  is  to  obtain  a  synthesized  composite  video  signal  of  a  high 
quality  in  a  video  signal  processing  circuit  for  supplying  the  synthesized  composite  video  signal  for 
representing  a  plurality  of  pictures  simultaneously  on  the  same  screen  from  a  plurality  of  video  signals 

30  modulated  by  different  chroma  signal  modulation  systems. 
Another  object  of  the  present  invention  is  to  remove  noise  contained  in  a  synthesized  composite  video 

signal  in  a  video  signal  processing  circuit  for  supplying  the  synthesized  composite  video  signal  for 
representing  a  plurality  of  pictures  simultaneously  on  the  same  screen  from  a  plurality  of  video  signals 
modulated  by  different  or  same  chroma  signal  modulation  systems. 

35  Still  another  object  of  the  present  invention  is  to  simplify  a  construction  of  a  video  signal  processing 
circuit  for  supplying  a  composite  video  signal  for  representing  two  pictures  simultaneously  on  the  same 
screen  from  two  video  signals  modulated  by  different  modulation  systems. 

A  further  object  of  the  present  invention  is  to  prevent  influence  of  an  ambient  temperature  change  on 
operation  of  an  insertion  circuit  for  synthesizing  a  plurality  of  video  signals. 

40  A  still  further  object  of  the  present  invention  is  to  simplify  a  construction  of  an  insertion  circuit  for 
synthesizing  a  plurality  of  video  signals. 

Briefly  stated,  a  video  signal  processing  circuit  according  to  the  present  invention  is  connected  to 
picture  display  means  having  a  display  screen  for  displaying  at  least  first  and  second  pictures  simulta- 
neously.  The  display  screen  of  the  picture  display  means  has  a  first  display  area  for  displaying  the  first 

45  picture,  and  a  second  display  area  for  displaying  the  second  picture.  The  video  signal  processing  circuit 
includes:  a  first  color  difference  signal  output  circuit  for  outputting  a  first  color  difference  signal  for  a  first 
picture  modulated  by  a  predetermined  first  modulation  system,  a  second  color  difference  output  circuit  for 
outputting  a  second  color  difference  signal  for  a  second  picture  modulated  by  a  predetermined  second 
modulation  system,  a  conversion  circuit  for  converting  the  first  color  difference  signal  to  enable  the  first 

so  picture  to  be  displayed  within  the  first  display  area  of  the  picture  display  means,  and  an  insertion  circuit  for 
inserting  the  converted  color  difference  signal  and  the  second  color  difference  signal  for  the  picture  display 
means. 

In  operation,  since  the  signal  for  the  picture  display  means  is  obtained  by  insertion  of  the  plurality  of 
color  difference  signals  in  the  insertion  circuit,  it  becomes  possible  to  prevent  switching  noise  from  being 

55  produced  in  the  modulated  signal  by  the  insertion. 
According  to  a  preferred  embodiment,  the  video  signal  processing  circuit  further  includes  a  modulation 

circuit  for  modulating  the  inserted  color  difference  signal  outputted  from  the  insertion  circuit  to  a  modulated 
chroma  signal.  Since  the  modulation  circuit  modulates  the  already  inserted  color  difference  signal  in  this 
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video  signal  processing  circuit,  the  number  of  modulation  circuits  can  be  reduced. 
According  to  another  aspect  of  the  invention,  the  insertion  circuit  includes:  a  first  input  buffer  having  a 

low  output  impedance,  connected  to  receive  a  first  video  signal;  a  second  buffer  having  a  low  output 
impedance,  connected  to  receive  a  second  video  signal;  a  level  setting  circuit  for  setting  a  reference  voltage 

5  level  of  the  video  signals  outputted  from  the  first  and  second  input  buffers  to  a  predetermined  voltage  level; 
a  switching  circuit  connected  to  the  outputs  of  the  first  and  second  input  buffers,  for  selectively  outputting 
the  video  signals  from  the  first  and  second  input  buffers  in  response  to  an  externally  applied  insertion 
control  signal;  and  an  output  buffer  having  a  high  input  impedance,  connected  to  the  output  of  the  switching 
circuit.  Since  the  output  video  signals  from  the  first  and  second  input  buffers  are  directly  supplied  to  the 

w  switching  circuit  without  intervention  of  other  buffers,  the  circuit  construction  of  this  insertion  circuit  can  be 
simplified.  Furthermore,  since  a  buffer  liable  to  be  affected  by  an  ambient  temperature  change  is  removed 
from  the  circuit  construction  as  is  different  from  a  conventional  circuit,  ambient  temperature  changes  do  not 
exert  any  influence  on  the  operation  of  the  insertion  circuit. 

The  foregoing  and  other  objects,  features,  aspects  and  advantages  of  the  present  invention  will  become 
75  more  apparent  from  the  following  detailed  description  of  the  present  invention  when  taken  in  conjunction 

with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
20 

Fig.  1A  is  a  circuit  diagram  showing  a  conventional  fundamental  clamp  circuit. 
Fig.  1  B  is  a  circuit  diagram  of  a  conventional  insertion  circuit  for  inserting  two  video  signals. 
Fig.  2  is  a  schematic  diagram  showing  an  example  to  which  a  video  signal  processing  circuit 

according  to  the  present  invention  is  applied. 
25  Figs.  3A  and  3C  are  schematic  diagrams  showing  typical  three  cases  as  to  relations  of  systems  of  an 

input  video  signal,  a  picture  displayed  and  a  television  set. 
Figs.  4A  to  4C  are  circuit  diagrams  showing  a  video  signal  processing  circuits  which  serve  as  a  basis 

for  understanding  of  the  present  invention. 
Fig.  5  is  a  circuit  diagram  of  a  video  signal  processing  circuit  according  to  an  embodiment  of  the 

30  present  invention. 
Figs.  6A  to  6C  are  circuit  diagrams  for  explaining  operation  of  the  video  signal  processing  circuit 

shown  in  Fig.  5. 
Figs.  7A  and  7B  are  circuit  diagrams  showing  examples  of  an  insertion  circuit  utilized  in  the  video 

signal  processing  circuit  shown  in  Fig.  5. 
35 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

Fig.  2  is  a  schematic  diagram  showing  an  example  to  which  a  video  signal  processing  circuit  according 
40  to  the  present  invention  is  applied.  Referring  to  Fig.  2,  the  video  signal  processing  circuit  204  as  well  as  a 

tuner  circuit  206  and  a  reproduction  circuit  207  is  provided  in  a  video  tape  recorder  (hereinafter  referred  to 
as  VTR)  203.  A  television  set  205  is  connected  to  receive  a  process  composite  video  signal  from  the  circuit 
204.  The  television  set  205  has  a  screen  on  a  CRT  208  including  an  area  for  representing  a  main  picture 
(hereinafter  referred  to  as  a  main  screen)  and  an  area  for  representing  a  sub  picture  (hereinafter  referred  to 

45  as  a  sub  screen). 
As  described  previously,  there  are  regions  where  video  signals  of  the  PAL  system  and  the  SECAM 

system  can  be  obtained  simultaneously  and,  in  such  regions,  it  is  needed  to  display  two  pictures  on  the 
main  screen  and  the  sub  screen  of  the  television  set  205  by  processing  two  video  signals  by  means  of  the 
video  signal  processing  circuit  204  as  shown  in  Fig.  2. 

so  Figs.  3A  to  3C  are  illustrations  showing  typical  three  cases  of  relations  among  a  system  of  an  inputted 
video  signal,  a  system  of  a  video  signal  represented  on  screen  and  a  system  of  a  signal  received  by  a 
television  set.  In  the  case  of  Fig.  3A,  a  television  set  of  the  PAL  system  is  used.  Video  signals  of  the 
SECAM  system  are  applied  to  the  input  terminals  IN1  and  IN2  of  the  video  signal  processing  circuit  204. 
The  picture  on  the  main  screen  1  is  supplied  by  the  video  signal  applied  to  the  terminal  IN2  and  the  picture 

55  on  the  sub  screen  2  is  supplied  by  the  video  signal  applied  to  the  terminal  IN1. 
In  the  case  of  Fig.  3B,  a  television  set  of  the  SECAM  system  is  used.  In  this  case  as  well,  video  signals 

according  to  the  SECAM  system  are  applied  to  the  terminals  IN1  and  IN2.  The  picture  on  the  main  screen  1 
is  supplied  by  the  video  signal  applied  to  the  terminal  IN1  and  the  picture  on  the  sub  screen  2  is  supplied 
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by  the  video  signal  applied  to  the  terminal  IN2. 
In  the  case  of  Fig.  3C,  a  television  set  of  the  PAL  system  is  used.  A  video  signal  of  the  SECAM  system 

is  applied  to  the  terminal  IN1  and  a  video  signal  of  the  PAL  system  is  applied  to  the  terminal  IN2.  The 
picture  on  the  main  screen  1  is  supplied  by  the  video  signal  applied  to  the  terminal  IN2  and  the  picture  on 

5  the  sub  screen  2  is  supplied  by  the  video  signal  applied  to  the  terminal  INI  . 
Figs.  4A  to  4C  are  circuit  diagrams  showing  video  signal  processing  circuits  which  serve  as  basis  for 

understanding  of  the  present  invention.  Figs.  4A  to  4C  correspond  to  the  cases  shown  in  Figs.  3A  to  Fig. 
3C,  respectively.  Thus,  connection  of  the  switching  circuit  in  the  video  signal  processing  circuit  is  controlled 
in  each  case. 

10  Referring  to  Fig.  4A,  the  video  signal  processing  circuit  comprises  a  terminal  IN1  to  which  a  first  video 
signal  is  applied,  a  terminal  IN2  to  which  a  second  video  signal  is  applied,  a  color  signal  processing  portion, 
a  luminance  signal  processing  portion,  and  a  mixing  portion  for  mixing  the  luminance  signal  and  the  color 
signal.  The  color  signal  processing  portion  comprises  bandpass  filters  10  and  12  for  obtaining  modulated 
chroma  signals  from  the  video  signals,  PAL/SECAM  decoders  14  and  16  for  outputting  a  color  difference 

rs  signal  by  demodulation  of  the  modulated  chroma  signals,  a  PAL  encoder  20  and  an  SECAM  encoder  24  for 
obtaining  a  modulated  chroma  signal  by  modulation  of  the  color  difference  signal  for  the  main  screen,  a 
digital  processing  circuit  18  for  processing  the  color  difference  signal  for  the  sub  screen,  and  a  PAL 
encoder  22  and  an  SECAM  encoder  26  for  obtaining  a  modulated  chroma  signal  by  modulation  of  the  color 
difference  signal  for  the  sub  screen. 

20  The  luminance  signal  processing  portion  comprises  luminance  signal  sampling  circuits  32  and  34  for 
obtaining  a  luminance  signal  from  an  externally  applied  video  signal,  and  a  digital  processing  circuit  36  for 
digitally  processing  the  luminance  signal  for  the  sub  screen.  The  mixing  portion  comprises  a  mixing  circuit 
28  for  mixing  the  modulated  chroma  signal  and  the  luminance  signal  for  the  sub  screen,  a  mixing  circuit  30 
for  mixing  the  modulated  chroma  signal  and  the  luminance  signal  for  the  main  screen,  and  a  switching 

25  circuit  108  for  synthesizing  the  mixed  signals  from  those  two  circuits. 
This  video  signal  processing  circuit  is  provided  with  switching  circuits  101  to  107,  the  operation  of 

which  is  externally  controlled  dependent  on  the  conditions  of  the  use  as  in  the  cases  of  Figs.  3A  to  3C  for 
example.  Externally  applied  control  signals  are  supplied  to  these  circuits  through  external  control  terminals 
38,  40,  42,  44  and  46.  The  control  signals  applied  to  the  respective  terminals,  the  switching  circuits 

30  controlled  by  those  signals,  and  the  'functions  thereof  are  as  shown  in  table  1  . 

Table  1 
Terminal  Switching  Signal  F u n c t i o n  

c i r c u i t  
35  main/  sub  sw.  The  user  de termines   e i t h e r   INI  

38  107  (main  s e l e c t i o n )   or  IN2  to  be  main .  
40  101  main/  sub  sw.  Se lec t   the  other  one  than  t h e  

106  (sub  se lec t ion . )   main  s ignal   s e l e c t e d   by  t h e  
user .   If  INI  is  main,  sw 

40  c i r c u i t s   101  &  106  s e l e c t   b .  
42  103  s igna l   system  The  user  s e l e c t s   the  sy s t em 

dependent   on  whether  TV 
104  s e l e c t i o n   connected  is  PAL  or  SECAM. 

44  102  system  s e l e c t i o n   Convert  the  system  of  t h e  
45  ip_5  .  main  screen  s i g n a l .  

46  108  main-sub  The  main  screen  sw  is  m a i n l y  
i n s e r t i o n   s e l e c t e d .  

At  the  time  of  i n s e r t i n g   t h e  
sub  screen,   swi tch ing   is  made 

so  to  the  sub  screen  t e r m i n a l .  
This  switching  i n v o l v e s  
d i f f e r e n t   c o m b i n a t i o n s  
dependent  on  TV  c o n n e c t e d ,  
the  input   t e rmina l   of  main  

55  s igna l   and  the  input   s i g n a l .  

Now,  the  operation  will  be  described. 
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As  described  above,  Fig.  4A  corresponds  to  the  case  of  Fig.  3A.  Video  signals  of  the  SECAM  system 
are  applied  to  the  terminals  IN1  and  IN2.  The  output  terminal  41  is  connected  with  a  television  set  of  the 
PAL  system.  A  modulated  chroma  signal  is  obtained  by  the  bandpass  filter  from  the  video  signal  applies  to 
the  terminal  IN.  On  the  other  hand,  a  modulated  chroma  signal  is  obtained  by  the  filter  12  from  the  video 

5  signal  applied  to  the  terminal  IN2.  Each  of  the  decoders  14  and  16  includes  a  detection  circuit  for  detecting 
the  system  of  the  applied  video  signal,  a  PAL  demodulating  circuit,  and  an  SECAM  demodulating  circuit 
(not  shown).  In  each  of  the  decoders  14  and  16,  the  SECAM  demodulating  circuit  operates  and  a  color 
difference  signal  is  outputted.  The  color  difference  signal  for  the  sub  screen  outputted  from  the  decoder  14 
is  applied  to  the  digital  processing  circuit  18  through  the  switching  circuit  101. 

io  The  digital  processing  circuit  18  includes  an  A/D  converter,  a  memory  circuit  for  storing  a  data  signal, 
and  a  D/A  converter  (not  shown).  In  this  digital  processing  circuit,  a  signal  corresponding  to  1/3  of  the  total 
color  difference  signal  is  selected  so  that  it  is  adapted  for  the  sub  screen.  Thus,  the  color  signal  is  thinned 
out  vertically  and  band-limited  and  compressed  horizontally.  The  thinned-out  and  compressed  color  signal 
is  modulated  by  the  PAL  encoder  22  and  the  modulated  chroma  signal  is  applied  to  the  mixing  circuit  28. 

75  On  the  other  hand,  the  color  difference  signal  for  the  main  screen  outputted  from  the  decoder  16  is  applied 
to  the  PAL  encoder  20  through  the  switching  circuit  102.  The  encoder  20  modulates  the  color  difference 
signal  and  the  modulated  chroma  signal  is  applied  to  the  mixing  circuit  30. 

In  the  meantime,  luminance  signals  are  obtained  from  the  two  video  signals  by  the  luminance  signal 
sampling  circuits  32  and  34.  The  luminance  signal  for  the  sub  screen  is  applied  to  the  digital  processing 

20  circuit  36  through  the  switching  circuit  106.  The  digital  processing  circuit  36  has  the  same  circuit 
configuration  as  that  of  the  digital  processing  circuit  18.  Also  in  this  processing  circuit  36,  a  luminance 
signal  corresponding  to  1/3  of  the  total  luminance  signal  in  the  vertical  and  horizontal  directions  is  selected. 
Thus,  thinning  out  and  compression  of  the  luminance  signal  are  effected  by  digital  processing.  The  thinned- 
out  and  compressed  luminance  signal  is  applied  to  the  mixing  circuit  28.  The  luminance  signal  for  the  main 

25  screen  is  applied  to  the  mixing  circuit  30  from  the  sampling  circuit  34  through  the  switching  circuit  105. 
The  mixing  circuit  30  mixes  the  modulated  chroma  signal  and  the  luminance  signal  for  the  main  screen. 

The  mixing  circuit  28  mixes  the  modulated  chroma  signal  and  the  luminance  signal  for  the  sub  screen.  The 
mixed  signals  obtained  from  those  two  circuits  are  inserted  by  the  analog  switching  circuit  108  and  a 
synthesized  composite  video  signal  for  simultaneous  display  of  the  main  and  sub  screens  is  outputted 

30  through  the  output  terminal  41  . 
In  the  case  of  Fig.  4B,  since  the  modulating  system  of  the  video  signal  for  forming  the  main  screen  and 

the  television  system  are  the  same  SECAM  system,  video  signal  processing  for  the  main  screen  can  be 
omitted.  More  specifically,  the  video  signal  applied  to  the  input  terminal  IN1  is  directly  applied  to  the  analog 
switch  circuit  108  through  the  switching  circuit  107.  On  the  other  hand,  video  signal  processing  for  the  sub 

35  screen  is  carried  out  in  the  same  manner  as  described  above.  More  specifically,  the  color  difference  signal 
for  the  sub  screen  is  outputted  from  the  decoder  16  and  it  is  applied  to  the  digital  processing  circuit  18 
through  the  switching  circuit  101.  The  color  difference  signal  thinned  out  and  compressed  by  the 
processing  circuit  18  is  modulated  by  the  SECAM  encoder  26  and  then  the  modulated  chroma  signal  is 
applied  to  the  mixing  circuit  28.  The  luminance  signal  thinned  out  and  compressed  for  the  sub  screen  by 

40  the  digital  processing  circuit  36  is  also  applied  to  the  mixing  circuit  28.  A  signal  obtained  by  mixing  in  the 
mixing  circuit  28  is  applied  to  the  analog  switching  circuit  108,  where  a  synthesized  composite  video  signal 
is  formed  by  the  insertion. 

In  the  case  of  Fig.  4C,lhe  video  signal  system  for  the  main  screen  and  the  television  system  are  the 
same  PAL  system  and  accordingly  the  same  processing  as  that  in  the  case  of  Fig.  4B  is  carried  out.  More 

45  specifically,  the  video  signal  for  the  main  screen  applied  to  the  terminal  IN  is  applied  directly  to  the 
switching  circuit  108  through  the  switching  circuit  107.  A  signal  obtained  by  mixing  in  the  mixing  circuit  28 
to  form  the  sub  screen  is  applied  to  the  switching  circuit  108.  In  the  same  manner  as  described  above,  the 
switching  circuit  108  outputs  a  synthesized  composite  video  signal  by  insertion  operation. 

Fig.  5  is  a  circuit  diagram  showing  a  video  signal  processing  circuit  according  to  an  embodiment  of  the 
so  present  invention.  Referring  to  Fig.  5,  different  points  compared  with  the  circuit  shown  in  Figs.  4A  to  4C  are 

as  follows.  The  color  signal  processing  portion  includes  an  analog  switching  circuit  110  for  inserting  a  color 
difference  signal  into  the  outputs  of  the  decoders  14  and  16.  An  output  of  the  digital  processing  circuit  18 
for  supplying  a  thinned-out  and  compressed  color  difference  signal  for  the  sub  screen  is  connected  to  the 
switching  circuit  110.  The  output  of  the  analog  switching  circuit  110  is  connected  with  a  PAL  encoder  20 

55  and  an  SECAM  encoder  24.  Outputs  of  the  encoders  20  and  24  are  connected  to  the  mixing  circuit  30  for 
mixing  the  modulated  chroma  signal  and  the  luminance  signal  through  the  switching  circuit  111.  Similarly, 
the  luminance  signal  processing  portion  includes  an  analog  switching  circuit  113  for  inserting  the  luminance 
signal  for  the  main  and  sub  screens  into  the  outputs  of  the  luminance  signal  separating  circuits  32  and  34. 
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An  output  of  the  digital  processing  circuit  36  for  thinning  out  and  compressing  a  luminance  signal  for  the 
sub  screen  is  connected  to  an  input  of  the  analog  switching  circuit  113.  An  output  of  the  switching  circuit 
113  is  connected  to  the  mixing  circuit  30. 

Figs.  6A  to  6C  are  circuit  diagrams  for  explaining  operation  of  the  video  signal  processing  circuit  shown 
in  Fig.  5.  Figs.  6A  to  6C  correspond  to  the  cases  shown  in  Figs.  3A  to  3C. 

Now,  operations  in  the  respective  cases  will  be  described.  The  control  signals  applied  to  the  respective 
terminals,  the  switching  circuits  controlled  by  those  signals  and  the  functions  thereof  are  as  shown  in  table 
2. 

70 
Table  2 

F u n c t i o n  S i g n a l  T e r m i n a l  S w i t c h i n g  
c i r c u i t  

The  user  de te rmines   e i t h e r  
INI  or  IN2  to  be  ma in .  

114  main/sub  sw. 
(main  s e l e c t i o n )  

50 
75 

Se lec t   the  other   one  t h a n  
the  main  s igna l   s e l e c t e d  
by  the  u s e r .  

109  main/sub  sw. 
(sub  s e l e c t i o n )  

52 

The  user  s e l e c t s   the  s y s t e m  
dependent  on  whether   TV 
connected  is  PAL  or  SECAM. 
a  for  PAL  and  b  for  SECAM. 

111  s ignal   sy s t em 
112  s e l e c t i o n  

54 
20 

The  main  screen  sw  is  m a i n l y  
s e l e c t e d .   Switching  to  t h e  
sub  screen  t e rmina l   at  t h e  
time  of  i n s e r t i n g   the  sub 
screen .   This  s w i t c h i n g  
involves   d i f f e r e n t  
combinat ions   dependent   on  TV 
connected ,   the  main  s i g n a l  
input   t e rmina l   and  the  i n p u t  
s i g n a l .  

main-  sub 
i n s e r t i o n  

56 110 
113 

25 

30 

The  main  screen  sw  t e r m i n a l  
(a)  is  mainly  s e l e c t e d .  
Switching  to  the  t e r m i n a l  
(b)  at  the  time  of  i n s e r t i n g  
the  sub  s c r e e n .  
This  app l i e s   to  the  case  o f  
PAL  main  input  and  PAL 
output .   In  o ther   cases ,   t h e  
t e rmina l   (b)  is  s e l e c t e d .  

main-  sub 
i n s e r t i o n  
output  sw. 

58 115 

35 

40 

In  the  case  of  Fig.  6A,  a  color  difference  signal  for  the  sub  screen  and  a  color  difference  signal  for  the 
45  main  screen  are  obtained  in  the  decoders  14  and  16,  respectively.  The  color  difference  signal  for  the  sub 

screen  is  applied  to  the  digital  processing  circuit  18  through  the  switching  circuit  109.  The  digital 
processing  circuit  18  outputs  a  color  difference  signal  thinned  out  and  compressed  for  the  sub  screen  as 
described  above  and  applies  it  to  the  analog  switching  circuit  110.  On  the  other  hand,  the  color  difference 
signal  for  the  main  screen  is  also  applied  to  the  switching  circuit  110.  The  analog  switching  circuit  110 

so  effects  insertion  for  the  main  and  sub  screens  by  switching  operation.  A  synthesized  color  difference  signal 
obtained  by  the  insertion  is  modulated  by  the  encoder  20  and  a  modulated  chroma  signal  is  applied  to  the 
mixing  circuit.  On  the  other  hand,  a  luminance  signal  for  the  sub  screen  and  that  for  the  main  screen  are 
obtained  by  the  luminance  signal  separating  circuits  32  and  34,  respectively.  The  luminance  signal  for  the 
sub  screen  is  applied  to  the  digital  processing  circuit  36  through  the  switching  circuit  1  12.  A  color  difference 

55  signal  thinned  out  and  compressed  for  the  sub  screen  in  the  digital  processing  circuit  36  is  applied  to  the 
analog  switching  circuit  113.  The  luminance  signal  for  the  main  screen  is  also  applied  to  the  analog 
switching  circuit  113.  In  the  analog  switching  circuit  113,  insertion  for  the  main  and  sub  screens  is  effected 
by  switching  operation  and  a  luminance  signal  obtained  by  the  insertion  is  applied  to  the  mixing  circuit  30. 
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The  mixing  circuit  30  mixes  the  modulated  chroma  signal  and  the  luminance  signal  and  a  synthesized 
composite  video  signal  is  outputted  therefrom  through  the  switching  circuit  115  and  the  output  terminal. 

In  the  case  of  Fig.  6B,  operation  similar  to  that  in  the  case  of  Fig.  6A  is  carried  out.  More  specifically,  a 
color  difference  signal  for  the  sub  screen  is  obtained  by  means  of  the  filter  12  and  the  decoder  16  from  the 

5  video  signal  for  the  sub  screen  applied  to  the  terminal  IN2.  The  color  difference  signal  is  applied  to  the 
digital  processing  circuit  18  through  the  switching  circuit  109.  On  the  other  hand,  a  color  difference  signal 
for  the  main  screen  is  obtained  through  the  filter  10  and  the  decoder  14  and  it  is  applied  to  the  analog 
switching  circuit  110.  The  switching  circuit  110  effects  insertion  for  the  main  and  sub  screens.  A 
synthesized  color  difference  signal  obtained  by  the  insertion  is  applied  to  the  SECAM  encoder  24.  A 

io  modulated  chroma  signal  obtained  by  the  modulation  in  the  encoder  24  is  applied  to  the  mixing  circuit  30 
through  the  switching  circuit  111.  In  this  case  also,  the  analog  switching  circuit  113  inserts  the  luminance 
signal  thinned  out  and  compressed  for  the  sub  screen  by  the  digital  processing  circuit  36  into  the 
luminance  signal  for  the  main  screen  obtained  by  the  sampling  circuit  32.  A  synthesized  luminance  signal 
obtained  by  the  insertion  is  applied  to  the  mixing  circuit  30.  The  mixing  circuit  30  mixes  the  modulated 

75  chroma  signal  and  the  luminance  signal  for  the  main  and  sub  screens.  A  composite  video  signal  obtained 
by  the  mixing  circuit  30  is  outputted  through  the  switching  circuit  115. 

In  the  case  of  Fig.  6C,  a  color  difference  signal  is  obtained  through  the  filter  10  and  the  decoder  14 
from  the  video  signal  applied  to  the  terminal  IN1.  The  color  difference  signal  is  applied  to  the  digital 
processing  circuit  18  through  the  switching  circuit  109.  A  color  difference  signal  thinned  out  and  com- 

20  pressed  by  the  processing  circuit  18  is  applied  to  the  PAL  encoder  20  through  the  switching  circuit  110. 
The  encoder  20  modulates  the  color  difference  signal  and  outputs  a  modulated  chroma  signal  to  the  mixing 
circuit  30.  On  the  other  hand,  a  luminance  signal  obtained  by  the  sampling  circuit  32  is  applied  to  the  digital 
processing  circuit  36  through  the  switching  circuit  112.  A  luminance  signal  thinned  out  and  compressed  by 
the  processing  circuit  36  is  applied  to  the  mixing  circuit  30  through  the  switching  circuit  113.  The  mixing 

25  circuit  30  mixes  the  modulated  chroma  signal  and  the  luminance  signal  for  the  sub  screen  and  a  signal 
obtained  by  the  mixing  is  applied  to  the  analog  switching  circuit  115.  On  the  other  hand,  the  video  signal  for 
the  main  screen  is  directly  applied  to  the  analog  switching  circuit  115  through  the  switching  circuit  114.  The 
analog  switching  circuit  115  effects  insertion  for  the  main  and  sub  screens  and  a  synthesized  composite 
video  signal  obtained  by  the  insertion  is  outputted  therefrom. 

30  The  above  description  was  related  to  the  operations  of  the  video  signal  processing  circuit  shown  in  Fig. 
5  for  the  respective  cases  shown  in  Figs.  3A  to  3C.  In  the  following,  those  operations  will  be  summarized. 

If  the  modulation  system  of  the  video  signal  selected  for  the  main  screen  and  the  signal  processing 
system  of  the  television  set  are  the  same  system,  the  analog  switching  circuit  115  effects  insertion  for  the 
main  and  sub  screens.  In  the  case  of  using  a  modulated  chroma  signal  by  a  quadrature  amplitude 

35  modulation  system  such  as  the  PAL  system,  a  modulated  chroma  signal  is  obtained  by  the  encoder  20  in 
response  to  a  burst  signal  obtained  from  the  video  signal  for  the  main  screen.  Accordingly,  in  the  case  of 
Fig.  6C,  the  switching  circuit  115  effects  insertion  for  the  main  and  sub  screens.  In  the  case  of  the  SECAM 
system,  the  modulated  chroma  signal  is  frequency-modulated  and,  accordingly,  insertion  is  effected  in  the 
analog  switching  circuit  110  at  the  stage  of  the  color  difference  signals  at  the  time  of  insertion  for  the  main 

40  and  sub  screens. 
More  specifically,  in  the  video  signal  processing  circuit  shown  in  Fig.  4A,  mixed  signals  obtained  by  the 

mixing  circuits  28  and  30  are  inserted  by  the  analog  switching  circuit  108.  In  this  insertion  operation, 
generation  of  switching  noises  at  the  time  of  mixing  cannot  be  prevented  in  the  SECAM  system  because  of 
the  utilization  of  FM.  On  the  other  hand,  as  shown  in  Fig.  6A,  no  switching  noise  is  produced  at  the  stage  of 

45  the  color  difference  signals  since  insertion  for  the  main  and  sub  screens  is  effected  in  the  analog  switching 
circuit  110  and  there  is  no  discontinuous  phase  in  an  FM  signal. 

Furthermore,  comparing  the  video  signal  processing  circuit  shown  in  Fig.  5  and  the  circuit  shown  in  Fig. 
4A,  the  number  of  PAL  encoders  and  the  number  of  SECAM  encoders  are  reduced  to  halves  of  the 
numbers  in  the  case  of  Fig.  4A.  Thus,  the  circuit  construction  is  simplified. 

so  Fig.  7A  is  a  circuit  diagram  showing  an  analog  switching  circuit  for  insertion  to  be  used  in  the  video 
signal  processing  circuit  shown  in  Fig.  5.  Referring  to  Fig.  7A,  this  circuit  has  different  points  as  described 
below,  compared  with  the  conventional  circuit  shown  in  Fig.  1  B.  The  insertion  circuit  shown  in  Fig.  7A  does 
not  have  the  buffers  B3  and  B4  shown  in  Fig.  1  B.  For  the  purpose  of  removing  those  two  buffers,  output 
impedances  of  the  buffers  B1  and  B2  are  set  low  so  as  to  drive  the  switching  circuit  120.  The  output  buffer 

55  B0  has  a  sufficiently  high  input  impedance  so  that  it  may  not  be  influenced  by  the  on  resistance  of  the 
analog  switching  circuit  120. 

In  operation,  a  first  video  signal  S1  is  supplied  to  the  buffer  B1.  A  second  video  signal  S2  is  applied  to 
the  buffer  B2.  The  capacitors  C1  and  C2  remove  DC  components  from  the  respective  video  signals.  A  DC 
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voltage  Vp  is.  applied  through  the  switching  circuits  121  and  122  and  the  diodes  D1  and  D2,  so  that  the  DC 
levels  of  the  'video  signals,  namely,  DC  voltage  levels  of  the  pedestals  can  be  made  equal.  The  first  and 
second  video  signals  having  the  equal  levels  are  inserted  in  the  analog  switching  circuit  120  formed  by  a 
CMOS  device.  A  synthesized  signal  is  outputted  through  the  output  buffer  BO. 

5  A  picture-in-picture  pulse  signal  Sm,  a  main  screen  clamp  pulse  signal  Sc1  and  a  sub  screen  clamp 
,  pulse  signal  Sc2,  applied  externally  to  this  insertion  circuit,  are  obtained  from  a  horizontal  synchronizing 

signal  of  the  video  signal  for  the  main  screen.  More  specifically,  the  horizontal  synchronizing  signal  for  the 
main  screen  is  delayed,  whereby  pulses  synchronizing  with  the  pedestals  of  the  video  signal  for  the  main 
screen  are  obtained. 

10  Fig.  7B  is  a  circuit  diagram  showing  another  example  of  the  analog  switching  circuit  to  be  utilized  in  the 
video  signal  processing  circuit  shown  in  Fig.  5.  The  insertion  circuit  shown  in  Fig.  7B  includes:  a  first  active 
filter  formed  by  resistors  R3  and  R5,  capacitors  C3  and  C5,  and  a  buffer  B1;  and  a  second  active  filter 
formed  by  resistors  R4  and  R6,  capacitors  C4  and  C6,  and  a  buffer  B2.  Those  two  active  filters  make  it 
possible  to  remove  harmonic  noises  caused  by  the  digital  processing  and  the  decoding  from  the  video 

75  signals.  A  discharging  time  constant  for  the  clamp  circuit  is  defined  by  the  input  impedances  of  the 
capacitors  C1  and  C2  and  the  output  buffer  BO.  Inputs  of  the  output  buffer  BO  are  discharged  alternately  by 
selection  operation  of  the  analog  switching  circuit  120.  Accordingly,  resistors  R1  and  R2  having  the  values 
lower  than  the  input  impedance  of  the  output  buffer  BO  are  connected,  whereby  the  discharging  time 
constants  of  the  two  clamp  circuits  are  made  equal. 

30  Since  the  buffers  B3  and  B4  shown  in  Fig.  1  B  are  not  provided  in  the  insertion  circuit  shown  in  Figs.  7A 
and  7B,  the  circuit  construction  is  simplified  and  the  operation  is  not  affected  by  ambient  temperature 
changes. 

Although  the  present  invention  has  been  described  and  illustrated  in  detail,  it  is  clearly  understood  that 
the  same  is  by  way  of  illustration  and  example  only  and  is  not  to  be  taken  by  way  of  limitation,  the  spirit 

25  and  scope  of  the  present  invention  being  limited  only  by  the  terms  of  the  appended  claims. 

Claims 

30  1  .  A  video  signal  processing  circuit  (204)  connected  to  picture  display  means  (205)  having  a  screen  for 
displaying  a  picture,  said  video  signal  processing  circuit  supplying,  to  said  picture  display  means,  a 
composite  video  signal  for  displaying  at  least  first  and  second  pictures  simultaneously  on  the  screen  of  said 
picture  display  means,  and  said  screen  of  said  picture  display  means  having  a  first  screen  area  for 
displaying  the  first  picture  and  a  second  screen  area  for  displaying  the  second  picture,  comprising: 

35  first  color  difference  signal  output  means  (201,  206,  207,  IN1,  10,  14}  for  outputting  a  first  color  difference 
signal  for  said  first  picture  modulated  by  a  predetermined  first  modulation  system, 
second  color  difference  signal  output  means  (201,  206,  207,  IN2,  12,  16)  for  outputting  a  second  color 
difference  signal  for  said  second  picture  modulated  by  a  predetermined  second  modulation  system, 
converting  means  (18)  connected  to  said  first  color  difference  signal  output  means,  for  converting  said  first 

40  color  difference  signal  to  a  converted  color  difference  signal  enabling  said  first  picture  to  be  displayed 
within  the  first  screen  area  of  said  screen  of  said  picture  display  means,  and 
insertion  means  (110)  connected  to  said  first  color  difference  signal  output  means  and  said  converting 
means,  for  inserting  said  second  color  difference  signal  and  said  converted  color  difference  signal  for  said 
picture  display  means. 

45  2.  A  video  signal  processing  circuit  in  accordance  with  Claim  1,  further  comprising  modulation  means 
(20,  24)  connected  to  said  insertion  means,  for  modulating  an  output  signal  synthesized  by  said  insertion 
means  to  a  modulated  chroma  signal. 

3.  A  video  signal  processing  circuit  in  accordance  with  Claim  2,  wherein 
said  first  color  difference  signal  output  means  comprises 

so  first  receiving  means  (INI)  for  receiving  externally  a  first  video  signal  including  said  first  color 
difference  signal,  and 
first  sampling  means  (10,  14)  connected  to  said  first  receiving  means,  for  sampling  the  first  color 
difference  signal  in  response  to  said  first  video  signal, 

said  converting  means  being  connected  to  receive  the  first  color  difference  signal  sampled  by  said  first 
55  sampling  means,  and 

said  second  color  difference  signal  output  means  comprises 
second  receiving  means  (IN2)  for  receiving  externally  a  second  video  signal  including  said 
second  color  difference  signal,  and 
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second  sampling  means  (12,  16)  connected  to  said  second  receiving  means,  for  sampling  the 
second  color  difference  signal  in  response  to  said  second  video  signal, 

said  insertion  means  being  connected  to  receive  the  second  color  difference  signal  sampled  by  said  second 
sampling  means. 

5  4.  A  video  signal  processing  circuit  in  accordance  with  Claim  3,  wherein 
said  insertion  means  comprises 
a  reference  voltage  source  (Vp), 
first  level  setting  means  (B1,  C1,  D1,  121)  connected  to  said  converting  means,  for  setting  a  pedestal  level 
of  said  converted  color  difference  signal  to  a  reference  voltage  level, 

w  second  level  setting  means  (B2,  C2,  D2,  122)  connected  to  said  second  color  difference  signal  output 
means,  for  setting  a  pedestal  level  of  the  second  color  difference  signal  to  a  reference  voltage  level,  and 
switching  means  (120)  connected  to  said  first  and  second  level  setting  means,  for  selectively  outputting 
output  signals  from  said  first  and  second  level  setting  means  in  response  to  a  horizontal  synchronizing 
signal  included  in  said  first  or  second  video  signal. 

75  5.  A  video  signal  processing  circuit  in  accordance  with  Claim  2,  wherein 
either  one  of  said  first  and  second  modulation  systems  includes  either  one  of  the  PAL  and  SECAM  systems 
and  the  other  one  of  said  first  and  second  modulation  systems  includes  the  other  one  of  the  PAL  and 
SECAM  systems. 

6.  A  video  signal  processing  circuit  in  accordance  with  Claim  2,  wherein 
20  said  converting  means  is  connected  to  said  first  color  difference  signal  output  means  and  includes  third 

sampling  means  (18)  for  sampling,  from  the  first  color  difference  signal,  a  color  difference  signal  adaptable 
for  the  first  screen  area  of  said  picture  display  means. 

7.  A  video  signal  processing  circuit  in  accordance  with  Claim  3,  wherein 
said  first  sampling  means  comprises 

25  first  filter  means  (10)  connected  to  said  first  receiving  means,  for  selectively  outputting  a  first 
modulated  chroma  signal  from  the  first  video  signal,  and 
first  demodulation  means  (14)  connected  to  said  first  filter  means,  for  outputting  said  first  color 
difference  signal  by  demodulation  in  response  to  the  first  modulated  chroma  signal,  and 

said  second  sampling  means  comprises 
30  second  filter  means  (12)  connected  to  said  second  receiving  means,  for  selectively  outputting  a 

second  modulated  chroma  signal  from  the  second  video  signal,  and 
second  demodulation  means  (16)  connected  to  said  second  filter  means,  for  outputting  said 
second  color  difference  signal  by  demodulation  in  response  to  the  second  modulated  chroma 
signal. 

35 
8.  A  video  signal  processing  circuit  in  accordance  with  Claim  4,  wherein 

said  first  level  setting  means  includes  a  first  clamp  circuit,  and 
said  second  level  setting  means  includes  a  second  clamp  circuit. 

9.  An  insertion  circuit  (110)  for  inserting  externally  applied  first  and  second  video  signals  in  response  to 
40  an  externally  applied  insertion  control  signal,  comprising: 

first  input  buffer  means  (Bl)  connected  to  receive  the  first  video  signal  and  having  a  high  output  impedance, 
second  input  buffer  means  (B2)  connected  to  receive  the  second  video  signal  and  having  a  high  input 
impedance, 
level  setting  means  (C1,  C2,  D1,  D2,  121,  122)  connected  to  outputs  of  said  first  and  second  input  buffer 

45  means,  for  setting  reference  voltage  levels  of  the  video  signals  outputted  from  said  first  and  second  input 
buffers  to  a  predetermined  voltage  level, 
switching  means  (120)  connected  to  the  outputs  of  said  first  and  second  input  buffer  means,  for  selectively 
outputting  the  video  signals  from  said  first  and  second  input  buffer  means  in  response  to  the  insertion 
control  signal,  and 

so  output  buffer  means  (B0)  connected  to  said  switching  means  and  having  a  low  input  impedance. 
10.  An  insertion  circuit  in  accordance  with  Claim  9,  wherein 

said  first  and  second  video  signals  include  any  of  a  color  difference  signal,  a  luminance  signal  and  a 
-composite  signal  formed  by  those  color  difference  and  luminance  signals. 

1  1  .  An  insertion  circuit  in  accordance  with  Claim  9,  wherein 
55  said  insertion  control  signal  includes  a  horizontal  synchronizing  signal  included  in  either  one  of  said  first  and 

second  video  signals. 

10 
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