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©  An  image  signal  processing  device  according  to 
the  present  invention  is  a  device  for  processing  an 
image  signal.  The  device  is  provided  with  a  first 
differential  amplifier  for  receiving  a  color-difference 
signal  and  a  reference  signal,  a  second  differential 
amplifier  for  receiving  a  burst  flag  signal  and  the 
reference  signal,  and  a  modulator  for  receiving  to- 
gether  signals  outputted  from  the  first  and  second 
differential  amplifiers  and  modulating  the  received 
signals  by  using  a  carrier  signal.  Accordingly,  it  is 
possible  to  add  the  burst  flag  signal  to  the  color- 
difference  signal  and  modulate  the  obtained  sum 
signal  by  means  of  a  simple  arrangement  and  with- 
out  the  need  for  complicated  adjustment. 
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Background  of  the  Invention: 

Field  of  the  Invention: 

The  present  invention  relates  to  an  image  sig- 
nal  processing  device  for  processing  an  image 
signal. 

Description  of  the  Related  Art: 

A  color  encoder  for  modulating  base-band 
color-difference  signals  into  a  chrominance  signal 
has  heretofore  been  known  as  one  example  of  an 
image  signal  processing  device  for  processing  an 
image  signal. 

Such  a  color  encoder  has  a  circuit  arrange- 
ment,  for  example,  such  as  that  shown  in  Fig.  1.  In 
the  shown  circuit  arrangement,  burst  flags  (R-Y*  BF 
and  B-Y'BF)  are  added  to  base-band  color-dif- 
ference  signals  (R-Y  and  B-Y  in  Fig.  1)  by  burst 
adding  circuits  41  and  42,  respectively,  and  the 
outputs  of  the  burst  adding  circuits  41  and  42  are 
respectively  clamped  by  clamping  circuits  43  and 
44.  The  outputs  of  the  respective  clamping  circuits 
43  and  44  are  balanced-modulated  in  balanced 
modulators  45  and  46  by  using  subcarrier  signals 
SC90  and  SC  which  are  90°  out  of  phase  with 
each  other,  and  the  outputs  of  the  balanced 
modulators  45  and  46  are  added  together  in  an 
adder  47,  whereby  a  chrominance  signal  to  which 
the  burst  signals  have  been  added  is  formed  from 
the  base-band  color-difference  signals. 

Another  circuit  arrangement  of  the  color  en- 
coder  is  shown  in  Fig.  2.  In  the  shown  circuit 
arrangement,  the  base-band  color-difference  sig- 
nals  (R-Y  and  B-Y  in  Fig.  2)  are  clamped  by 
clamping  circuits  51  and  52,  respectively,  and  the 
outputs  of  the  respective  clamping  circuits  51  and 
52  are  balanced-modulated  in  balanced  modulators 
53  and  54  by  using  the  subcarrier  signals  SC90 
and  SC  which  are  90°  out  of  phase  with  each 
other.  Then,  the  outputs  of  the  balanced  modula- 
tors  53  and  54  are  added  together  in  an  adder  55, 
whereby  the  base-band  color-difference  signals  are 
formed  into  a  chrominance  signal.  Meanwhile,  a 
burst  flag  BF  is  subjected  to  quadrature  two-phase 
modulation  by  a  quadrature  two-phase  modulator 
56  separately  from  the  base-band  color-difference 
signals,  thereby  forming  a  burst  signal.  The  burst 
signal  is  added  to  the  chrominance  signal  output- 
ted  from  the  adder  55  in  an  adder  57. 

However,  either  of  the  above-described  con- 
ventional  circuits  has  a  number  of  disadvantages. 
For  example,  either  circuit  needs  a  special  circuit 
block  for  adding  burst  signals  to  a  chrominance 
signal.  In  the  circuit  shown  in  Fig.  1,  when  the  burst 
flags  are  to  be  added  to  the  respective  base-band 
color-difference  signals,  it  is  necessary  to  adjust 

the  DC  levels  of  the  burst  flags  to  those  of  the 
color-difference  signals  or  to  adjust  the  offset  levels 
of  the  color-difference  signals  and  the  burst  flags. 
In  the  circuit  shown  in  Fig.  2,  it  is  necessary  to 

5  form  different  burst  signals  to  be  added  to  a 
chrominance  signal,  in  accordance  with  whether  a 
chrominance  signal  to  be  formed  conforms  to  the 
NTSC  television  system  or  the  PAL  television  sys- 
tem.  Particularly,  if  a  chrominance  signal  conform- 

io  ing  to  the  PAL  television  system  is  to  be  formed,  it 
is  necessary  to  switch  the  phase  of  the  burst 
signal,  so  that  a  circuit  having  a  complicated  ar- 
rangement  is  needed  and  it  is,  therefore,  difficult  to 
adjust  the  circuit. 

75 
Summary  of  the  Invention: 

It  is,  therefore,  an  object  of  the  present  inven- 
tion  to  provide  an  image  signal  processing  device 

20  which  makes  it  possible  to  solve  the  above-de- 
scribed  problems. 

Another  object  of  the  present  invention  is  to 
provide  an  image  signal  processing  device  capable 
of  adding  a  burst  signal  to  a  color-difference  signal 

25  and  modulating  the  obtained  sum  signal  by  means 
of  a  simple  arrangement  and  without  the  need  for 
complicated  adjustment. 

To  achieve  the  above-described  objects,  ac- 
cording  to  one  aspect  of  the  present  invention, 

30  there  is  provided  an  image  signal  processing  de- 
vice  for  processing  an  image  signal,  which  com- 
prises  a  first  differential  amplifier  for  receiving  a 
color-difference  signal  and  a  reference  signal,  a 
second  differential  amplifier  for  receiving  a  burst 

35  flag  signal  and  the  reference  signal,  and  a  modula- 
tor  for  receiving  together  signals  outputted  from  the 
first  and  second  differential  amplifiers  and  modulat- 
ing  the  received  signals  by  using  a  carrier  signal. 

Another  object  of  the  present  invention  is  to 
40  provide  an  image  signal  processing  device  capable 

of  adding  burst  signals  to  a  chrominance  signal  by 
means  of  a  simple  arrangement  and  without  the 
need  for  complicated  adjustment. 

To  achieve  the  above-described  object,  ac- 
45  cording  to  another  aspect  of  the  present  invention, 

there  is  provided  an  image  signal  processing  de- 
vice  for  processing  an  image  signal,  which  com- 
prises  a  first  clamping  circuit  for  receiving  an  R-Y 
signal  and  a  burst  flag  signal,  a  second  clamping 

50  circuit  for  receiving  a  B-Y  signal  and  a  burst  flag 
signal,  a  first  modulator  for  modulating  a  signal 
outputted  from  the  first  clamping  circuit  by  using  a 
first  carrier  signal,  a  second  modulator  for  modulat- 
ing  a  signal  outputted  from  the  second  clamping 

55  circuit  by  using  a  second  carrier  signal  different 
from  the  first  carrier  signal,  and  an  adder  for  re- 
ceiving  both  a  signal  outputted  from  the  first 
modulator  and  a  signal  outputted  from  the  second 
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modulator  and  adding  both  signals  together  to  form 
a  chrominance  signal. 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  become  ap- 
parent  from  the  following  detailed  description  of 
preferred  embodiments  of  the  present  invention, 
taken  in  conjunction  with  the  accompanying  draw- 
ings. 

Brief  Description  of  the  Drawings: 

Fig.  1  is  a  block  diagram  schematically  showing 
the  arrangement  of  a  conventional  color  encoder 
having  burst-signal  adding  circuits; 
Fig.  2  is  a  block  diagram  schematically  showing 
the  arrangement  of  another  conventional  color 
encoder  having  burst-signal  adding  circuits; 
Fig.  3  is  a  circuit  diagram  showing  the  arrange- 
ment  of  a  burst-signal  adding  circuit  to  which 
one  embodiment  of  the  present  invention  is  ap- 
plied; 
Fig.  4  is  a  block  diagram  schematically  showing 
the  arrangement  of  a  color  encoder  to  which  the 
burst-signal  adding  circuit  shown  in  Fig.  3  is 
applied;  and 
Fig.  5  is  a  circuit  diagram  showing  a  burst-signal 
adding  circuit  to  which  another  embodiment  of 
the  present  invention  is  applied. 

Detailed  Description  of  the  Preferred  Embodiments: 

Preferred  embodiments  of  the  present  inven- 
tion  will  be  described  below  with  reference  to  the 
accompanying  drawings. 

Fig.  3  is  a  circuit  diagram  showing  a  burst- 
signal  adding  circuit  to  which  one  embodiment  of 
the  present  invention  is  applied. 

The  circuit  shown  in  Fig.  3  includes  transistors 
Q1  to  Q8,  resistors  R1  to  R4,  constant-current 
sources  11  to  14,  a  power  source  VCC,  a  reference 
power  source  REF,  an  input  terminal  IN1  for  input 
of  a  base-band  color-difference  signal,  an  input 
terminal  IN2  for  input  of  a  burst  flag,  an  input 
terminal  SC  for  input  of  a  subcarrier  signal,  an 
input  terminal  SC  for  input  of  a  phase-inverted 
subcarrier  signal,  and  an  output  terminal  OUT  for 
output  of  a  modulated  signal. 

In  the  circuit  shown  in  Fig.  3,  the  transistors  Q1 
and  Q2,  the  resistor  R1,  and  the  constant-current 
sources  11  and  12  constitute  a  first  differential  am- 
plifier.  One  input  terminal  of  the  first  differential 
amplifier  is  connected  to  the  reference  power 
source  REF,  and  the  other  input  terminal  of  the  first 
differential  amplifier  is  connected  to  the  input  termi- 
nal  IN1  for  input  of  a  base-band  color-difference 
signal. 

The  transistors  Q3  and  Q4,  the  resistor  R2,  and 
the  constant-current  sources  13  and  14  constitute  a 

second  differential  amplifier.  One  input  terminal  of 
the  second  differential  amplifier  is  connected  to  the 
reference  power  source  REF,  and  the  other  input 
terminal  of  the  second  differential  amplifier  is  con- 

5  nected  to  the  input  terminal  IN2  for  input  of  a  burst 
flag. 

The  outputs  of  the  first  differential  amplifier  and 
the  second  differential  amplifier  are  supplied  to 
common  signal  lines. 

io  The  resistor  R3  is  connected  to  the  transistors 
Q5  and  Q7  as  a  common  load  resistor,  while  the 
resistor  R4  is  connected  to  the  transistors  Q6  and 
Q8  as  a  common  load  resistor.  The  transistors  Q5 
and  Q6  are  connected  to  the  respective  resistors 

is  R3  and  R4  to  constitute  a  third  differential  amplifier. 
The  transistors  Q7  and  Q8  are  also  connected  to 
the  respective  resistors  R3  and  R4  to  constitute  a 
fourth  differential  amplifier.  One  input  terminal  of 
each  of  the  third  and  fourth  amplifiers  is  connected 

20  to  an  associated  one  of  the  common  signal  lines  to 
which  the  respective  outputs  of  the  first  and  sec- 
ond  differential  amplifiers  are  supplied.  The  other 
input  terminals  of  each  of  the  third  and  fourth 
amplifiers  are  respectively  connected  to  the  input 

25  terminals  SC  and  SC.  The  point  of  connection  with 
the  resistor  R3  and  the  transistors  Q5  and  Q7  is 
connected  to  the  output  terminal  OUT. 

Fig.  4  is  a  block  diagram  schematically  show- 
ing  the  arrangement  of  a  color  encoder  to  which 

30  the  burst-signal  adding  circuit  shown  in  Fig.  3  is 
applied.  In  Fig.  4,  each  of  a  part  including  a  clamp- 
ing  circuit  21  and  a  balanced  modulator  23  and  a 
part  including  a  clamping  circuit  22  and  a  balanced 
modulator  24  corresponds  to  the  arrangement 

35  shown  in  Fig.  3. 
As  shown  in  Fig.  4,  a  color-difference  signal  R- 

Y  and  a  burst  flag  R-Y*BF  are  clamped  at  a 
reference  voltage  (REF)  in  the  clamping  circuit  21  , 
whereas  a  color-difference  signal  B-Y  and  a  burst 

40  flag  B-Y*BF  are  clamped  at  the  reference  voltage 
(REF)  in  the  clamping  circuit  22.  The  output  signals 
of  the  clamping  circuits  21  and  22  are  respectively 
subjected  to  balanced  modulation  using  subcarrier 
signals  SC90  and  SC  which  are  90°  out  of  phase 

45  with  each  other,  in  the  balanced  modulators  23  and 
24.  Then,  the  output  signals  of  the  balanced 
modulators  23  and  24  are  supplied  to  an  adder  25. 
The  adder  25  adds  the  input  signals  together  and 
outputs  a  chrominance  signal  to  which  burst  sig- 

50  nals  have  been  added. 
In  the  arrangement  shown  in  Fig.  3,  the  color- 

difference  signal  (R-Y  or  B-Y)  inputted  through  the 
input  terminal  IN1  is  converted  into  a  current  by 
the  resistor  R1  ,  while  the  burst  flag  (R-Y*  BF  or  B- 

55  Y'BF)  is  converted  into  a  current  by  the  resistor 
R2. 

The  color-difference  signal  which  has  been 
converted  into  the  current  is  outputted  as  the  col- 

3 
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lector  current  of  each  of  the  differential  transistors 
Q1  and  Q2,  while  the  burst  flag  which  has  been 
converted  into  the  current  is  outputted  as  the  col- 
lector  current  of  each  of  the  differential  transistors 
Q3  and  Q4.  The  collector  currents  of  the  differential 
transistors  Q1  and  Q3  are  added  together  and  the 
resultant  current  is  supplied  to  the  differential  tran- 
sistors  Q5  and  Q6  as  a  bias  current.  Similarly,  the 
collector  currents  of  the  differential  transistors  Q2 
and  Q4  are  added  together  and  the  resultant  cur- 
rent  is  supplied  to  the  differential  transistors  Q7 
and  Q8  as  a  bias  current. 

These  bias  currents  are  represented  by  the 
following  expressions.  The  bias  current  for  the  dif- 
ferential  transistors  Q5  and  Q6  is: 

la  =  2l-(Vc/R1  +Vb/R2) 

and  the  bias  current  for  the  differential  transistors 
Q7  and  Q8  is: 

lb  =  2l  +  (Vc/R1  +Vb/R2) 

where  Vc  is  the  color-difference  signal  and  Vb  is 
the  burst  flag. 

Each  of  the  bias  currents  is  modulated  by  the 
subcarrier  signals  (SC  and  SC),  and  the  modulated 
currents  from  the  differential  transistors  Q5  and  Q7 
are  supplied  to  the  resistor  R3,  while  the  modu- 
lated  currents  from  the  differential  transistors  Q6 
and  Q8  are  supplied  to  the  resistor  R4.  The  sup- 
plied  currents  are  converted  into  a  voltage  by  the 
resistors  R3  and  R4,  and  the  resultant  voltage  is 
then  outputted  through  the  output  terminal  OUT  as 
a  signal. 

The  voltage  of  the  signal  outputted  through  the 
output  terminal  OUT  is: 

Vout  =  VCC-{2R4'  I  +  R4(Vc/R1  +  Vb/R2)}  if 
SC  =  H  and  SC  =  L  or  if  SC  =  L  and  SC  =  H, 

Vout  =  VCC-{2R4'  l-R4(Vc/R1  +  Vb/R2)} 

In  this  case,  the  gain  of  the  color-difference 
signal  is  determined  by  R4/R1  and  the  gain  of  the 
burst  flag  is  determined  by  R4/R2. 

The  modulated  signal  obtained  by  adding  the 
burst  flag  to  the  color-difference  signal  and  modu- 
lating  the  sum  signal  in  the  above-described  man- 
ner  is  outputted  from  the  output  terminal  OUT  of 
Fig.  3  to  the  adder  25  of  Fig.  4,  that  is  to  say,  the 
modulated  signal  obtained  by  adding  the  burst  flag 
R-Y'BF  to  the  color-difference  signal  R-Y  and 
modulating  the  sum  signal  and  the  modulated  sig- 
nal  obtained  by  adding  the  burst  flag  B-Y*BF  to 
the  color-difference  signal  B-Y  and  modulating  the 
sum  signal  are  outputted  to  the  adder  25  of  Fig.  4. 
The  adder  25  adds  the  input  modulated  signals 
together  and  outputs  the  sum  signal  as  a  chromin- 

ance  signal. 
As  is  apparent  from  the  above  description, 

according  to  the  arrangement  shown  as  the  em- 
bodiment  described  above,  since  the  modulation  of 

5  the  color-difference  signal  R-Y  (or  B-Y)  and  the 
addition  of  the  burst  signal  R-Y*  BF  (or  B-Y*  BF)  to 
the  color-difference  signal  R-Y  (or  B-Y)  are  ex- 
ecuted  within  a  single  circuit  arrangement,  there  is 
no  need  to  incorporate  an  independent  circuit  block 

io  for  the  addition  of  the  burst  signal  R-Y*BF  (or  B- 
Y*  BF).  The  amplitude  of  each  of  the  burst  signals 
R-Y*BF  and  B-Y*BF  in  the  formed  chrominance 
signal  can  be  easily  controlled  by  adjusting  the 
amplitude  of  the  burst  flag  inputted  through  the 

is  input  terminal  IN2  shown  in  Fig.  3.  In  addition,  by 
selectively  enabling  or  disabling  the  inputting  of  the 
burst  flag  R-Y*BF  shown  in  Fig.  4,  it  is  possible  to 
easily  form  a  chrominance  signal  which  conforms 
to  the  NTSC  television  system  or  the  PAL  televi- 

20  sion  system.  Further,  if  a  chrominance  signal  which 
conforms  to  the  PAL  television  system  is  to  be 
formed,  the  phases  of  the  respective  burst  signals 
in  the  chrominance  signal  can  be  easily  controlled 
by  changing  the  amplitude  ratio  of  the  burst  flag  R- 

25  Y*  BF  to  the  burst  flag  B-Y*  BF  which  are  shown  in 
Fig.  4. 

Fig.  5  is  a  circuit  diagram  showing  a  burst- 
signal  adding  circuit  to  which  another  embodiment 
of  the  present  invention  is  applied. 

30  In  Fig.  5,  the  same  reference  numerals  are 
used  to  denote  elements  which  are  substantially 
identical  to  those  shown  in  Fig.  3,  and  a  detailed 
description  is  omitted. 

In  the  circuit  shown  in  Fig.  5,  elements  15  and 
35  16  are  constant-current  sources. 

The  arrangement  shown  in  Fig.  5  differs  from 
that  shown  in  Fig.  3  in  that  a  modulated  signal  is 
outputted  through  the  output  terminal  OUT  as  a 
current.  The  output  current  is  represented  as  the 

40  following  expressions. 

If  SC  =  H  and  SC  =  L,  lout  =  Vc/RI  +  Vb/R2 

If  SC  =  L  and  SC  =  H,  lout  =  -(Vc/R1  +  Vb/R2) 
45 

Then,  modulated  signals  obtained  by  adding 
the  respective  burst  flags  R-Y*  BF  and  B-Y*  BF  to 
the  color-difference  signals  R-Y  and  B-Y  are  out- 
putted  to  the  adder  25.  In  the  adder  25,  after  the 

50  input  modulated  signals  have  been  added  together 
to  form  a  current  sum  signal,  the  current  sum 
signal  is  converted  into  a  voltage  signal,  and  the 
voltage  signal  is  outputted  as  a  chrominance  sig- 
nal. 

55  As  is  apparent  from  the  above  description,  in 
the  arrangement  shown  as  the  embodiment  de- 
scribed  above,  a  simple  circuit  arrangement  can  be 
adopted  since  there  is  no  need  to  incorporate  an 

4 
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independent  circuit  block  for  the  addition  of  the 
burst  signal  R-Y*  BF  (or  B-Y*  BF)  to  the  color- 
difference  signal  R-Y  (or  B-Y).  In  addition,  adjust- 
ment  is  facilitated  since  the  amplitude  and  phase  of 
each  of  the  burst  signals  in  the  chrominance  signal 
can  be  adjusted  by  controlling  the  amplitudes  of 
input  burst  flags. 

As  is  apparent  from  the  above  description,  in 
accordance  with  the  embodiment  described  above, 
it  is  possible  to  provide  an  image  signal  processing 
device  capable  of  adding  burst  signals  to  a 
chrominance  signal  by  means  of  a  simple  arrange- 
ment  and  without  the  need  for  complicated  adjust- 
ment. 

An  image  signal  processing  device  according 
to  the  present  invention  is  a  device  for  processing 
an  image  signal.  The  device  is  provided  with  a  first 
differential  amplifier  for  receiving  a  color-difference 
signal  and  a  reference  signal,  a  second  differential 
amplifier  for  receiving  a  burst  flag  signal  and  the 
reference  signal,  and  a  modulator  for  receiving 
together  signals  outputted  from  the  first  and  sec- 
ond  differential  amplifiers  and  modulating  the  re- 
ceived  signals  by  using  a  carrier  signal.  Accord- 
ingly,  it  is  possible  to  add  the  burst  flag  signal  to 
the  color-difference  signal  and  modulate  the  ob- 
tained  sum  signal  by  means  of  a  simple  arrange- 
ment  and  without  the  need  for  complicated  adjust- 
ment. 

Claims 

1.  An  image  signal  processing  device  for  pro- 
cessing  an  image  signal,  comprising: 

(A)  a  first  differential  amplifier  for  receiving 
a  color-difference  signal  and  a  reference 
signal; 
(B)  a  second  differential  amplifier  for  receiv- 
ing  a  burst  flag  signal  and  the  reference 
signal;  and 
(C)  a  modulator  for  receiving  together  sig- 
nals  outputted  from  said  first  and  second 
differential  amplifiers  and  modulating  the  re- 
ceived  signals  by  using  a  carrier  signal. 

of  said  two  transistors  is  supplied  with  the 
reference  signal. 

4.  An  image  signal  processing  device  according 
5  to  claim  1  ,  wherein  said  modulator  is  arranged 

to  balanced-modulate  the  signals  supplied 
from  said  respective  first  and  second  differen- 
tial  amplifiers  by  using  the  carrier  signal. 

io  5.  An  image  signal  processing  device  for  pro- 
cessing  an  image  signal,  comprising: 

(A)  a  first  clamping  circuit  for  receiving  an 
R-Y  signal  and  a  burst  flag  signal; 
(B)  a  second  clamping  circuit  for  receiving  a 

is  B-Y  signal  and  a  burst  flag  signal; 
(C)  a  first  modulator  for  modulating  a  signal 
outputted  from  said  first  clamping  circuit  by 
using  a  first  carrier  signal; 
(D)  a  second  modulator  for  modulating  a 

20  signal  outputted  from  said  second  clamping 
circuit  by  using  a  second  carrier  signal  dif- 
ferent  from  the  first  carrier  signal;  and 
(E)  an  adder  for  receiving  both  a  signal 
outputted  from  said  first  modulator  and  a 

25  signal  outputted  from  said  second  modula- 
tor  and  adding  both  signals  together  to  form 
a  chrominance  signal. 

6.  An  image  signal  processing  device  according 
30  to  claim  5,  wherein  the  first  carrier  signal  is 

90°  out  of  phase  with  the  second  carrier  sig- 
nal. 

7.  An  image  signal  processing  device  according 
35  to  claim  5,  wherein  said  first  modulator  is  ar- 

ranged  to  balanced-modulate  the  signal  output- 
ted  from  said  first  clamping  circuit  by  using  the 
first  carrier  signal. 

40  8.  An  image  signal  processing  device  according 
to  claim  5,  wherein  said  second  modulator  is 
arranged  to  balanced-modulate  the  signal  out- 
putted  from  said  second  clamping  circuit  by 
using  the  second  carrier  signal. 

2.  An  image  signal  processing  device  according 
to  claim  1,  wherein  said  first  differential  am- 
plifier  includes  two  transistors,  a  base  of  one  of 
said  two  transistors  being  supplied  with  the 
color-difference  signal,  while  a  base  of  the  50 
other  of  said  two  transistors  is  supplied  with 
the  reference  signal. 

3.  An  image  signal  processing  device  according 
to  claim  1,  wherein  said  second  differential  55 
amplifier  includes  two  transistors,  a  base  of 
one  of  said  two  transistors  being  supplied  with 
the  burst  flag  signal,  while  a  base  of  the  other 

5 
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