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Description 

[0001]  This  invention  relates  to  color  television  receiv- 
ers  and  particularly  to  circuits  for  combining  luma  and 
chroma  components  in  color  television  receivers.  s 
[0002]  In  television  receivers  there  is  generally  a  se- 
quence  of  separation  of  video  signals.  For  example,  an 
RF  signal  is  detected,  demodulated  to  provide  a  base- 
band  signal.  The  baseband  composite  signal  is  again 
processed  to  provide  luminance  and  chrominance  sig-  10 
nals.  The  chrominance  signals  are  demodulated  to  pro- 
vide  color  difference  signals.  After  processing  the  base- 
band  luminance  signal  and  the  color  difference  signals 
are  converted  to  a  final  form  for  display,  such  as  RGB. 
[0003]  In  a  picture-in-picture  processor  it  is  some-  15 
times  advantageous  to  provide  inputs  in  composite  form 
and  to  provide  outputs  in  a  mixed  format,  e.g.,  compos- 
ite  for  the  big  picture  and  component  for  the  inset  or  little 
picture.  To  combine  these  signals  with  a  fast  (multiplex) 
switch  for  further  processing  and  display,  it  is  necessary  20 
to  first  combine  the  components  to  composite  form.  The 
direct  approach  of  simply  summing  the  luminance  and 
chrominance  components,  however,  results  in  certain 
artifacts  being  produced  in  the  inset  picture. 
[0004]  International  patent  publication  WO-A-  25 
90/07248,  published  June  28,  1  990  discloses  a  picture- 
in-picture  video  display  system  in  which  a  composite 
video  signal  is  separated  into  a  luminance  component 
and  a  chrominance  component.  The  luminance  compo- 
nent  is  converted  to  a  digital  signal,  and  stored  in  a  mem-  30 
ory.  The  chrominance  component  is  also  converted  to  a 
digital  signal,  and  also  stored  in  a  memory.  The  stored 
signals  are  subsequently  retrieved  from  the  memory 
and  combined  by  a  summer  to  form  a  composite  signal. 
[0005]  One  of  the  problems  with  summing  luminance  35 
and  chrominance  signals  after  picture  in  picture 
processing,  or,  in  a  more  general  sense,  after  some  oth- 
er  type  of  processing,  has  been  discovered  to  be  related 
to  noise  effects.  More  specifically,  in  accordance  with  a 
first  aspect  of  the  invention,  it  has  been  found  that  low  40 
frequency  noise  may  be  present  in  the  small  picture 
chrominance  output  signal  generated  by  the  digital 
processing  (aliasing  components).  This  noise  has  been 
found  to  produce  large  dots  on  the  picture  in  picture  dis- 
play  similar  to  3,58  MHz  dots  evident  in  non-comb  filter  45 
receivers.  The  need  for  rejection  of  the  noise  component 
along  with  rejection  of  the  3,58  MHz  subcarrier  in  the 
luminance  output  and  attenuation  of  high  frequency 
clock  harmonics  has  led  to  the  design  of  a  processing 
filter  described  herein.  so 
[0006]  The  solution  to  this  problem,  in  accordance 
with  the  invention,  comprises  combining  the  luminance 
and  chrominance  signals  as  described  herein  to  sum  lu- 
minance  and  chrominance  signals  so  as  to  (1  )  reject  low 
frequency  (less  than  2  MHz)  noise  from  the  chromi-  55 
nance  signal  and  (2)  provide  a  small  (e.g.,  6  dB)  3,58 
MHz  (color  subcarrier)  notch  for  the  luminance  signal. 
[0007]  In  accordance  with  principles  of  the  present  in- 

vention,  a  video  signal  processing  system  includes  a 
signal  combiner.  The  video  signal  processing  system  in- 
cludes  a  video  signal  source  providing  a  chrominance 
component  signal  and  a  luminance  component  signal  to 
the  signal  combiner.  A  filter  network  has  a  first  terminal 
coupled  to  receive  the  chrominance  signal  component, 
and  a  second  terminal  coupled  to  receive  the  luminance 
signal  component.  In  addition,  the  filter  network  includes 
circuit  means,  coupled  to  the  first  and  second  terminals, 
for  filtering  and  combining  the  luminance  and  chromi- 
nance  component  signals  to  form,  at  the  second  termi- 
nal,  a  composite  video  output  signal. 
[0008]  In  a  preferred  embodiment  of  the  invention,  the 
foregoing  objects  are  achieved  in  a  minimal  parts  count 
network  employing  the  same  LC  (inductance  capaci- 
tance)  circuit  to  perform  both  the  lowfrequency  rejection 
and  the  desired  band  pass  characteristic  for  the  lumi- 
nance  component. 
[0009]  The  invention  is  illustrated  in  the  accompany- 
ing  drawing  wherein  the  sole  FIGURE  illustrates  a  tele- 
vision  system  with  a  luminance  chrominance  combiner 
embodying  the  invention. 
[0010]  The  receiver  10  of  the  sole  FIGURE  includes 
a  picture  in  picture  processor  12  having  inputs  14  and 
16  for  receiving  main  and  inset  composite  video  input 
signals  S1  and  S2.  Processor  12,  of  conventional  de- 
sign,  outputs  the  main  picture  video  signal  S3  in  com- 
posite  form  and  outputs  the  inset  picture  in  component 
form  as  a  luminance  component  Y  and  a  chrominance 
component  C.  The  Y  and  C  components  are  combined, 
in  accordance  with  the  invention,  by  a  luminance 
chrominance  signal  combiner  30  (outlined  in  phantom) 
and  the  resultant  composite  video  signals  S4  is  applied 
along  with  the  main  picture  signal  S3  to  a  multiplex 
switch  30  to  form  a  picture  in  picture  signal  S5  for  further 
processing  and  display  by  means  of  a  processing  and 
display  unit  30. 
[0011]  The  luminance/chrominance  combiner  30 
comprises  input  terminals  31  and  32  for  receiving,  re- 
spectively,  the  chrominance  and  luminance  signals  C 
and  Y  to  be  combined  and  an  output  terminal  33  for  pro- 
viding  the  combined  output  composite  signal  S4.  Within 
unit  30  the  chrominance  input  terminal  31  is  coupled  to 
ground  via  a  first  resistor  R1  and  is  coupled  to  terminal 
32  via  series  connection  of  a  capacitor  C1  and  an  induc- 
tor  L1  .  Terminal  32  is  also  coupled  to  ground  via  a  load 
resistor  R2  and  to  the  output  terminal  33  via  a  further 
capacitor  C2. 
[0012]  Exemplary  values  of  the  foregoing  compo- 
nents  are  as  follows: 

R1  270  Ohms 
C1  33  pico-Farads 
L1  56  micro-Henyrs 
R2  390  Ohms 
C2  150  pico-Farads 
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[0013]  For  the  exemplary  values  given  (intended  for 
NTSC  standard  television  signals)  the  filter  provides  a 
notch  of  about  7.75  dB  at  the  color  subcarrier  frequency 
of  about  3.58  MHz  for  the  chrominance  component.  The 
Q  of  the  bandpass  is  approximately  unity  (one)  with  a 
delay  of  about  170  nano-seconds.  An  important  advan- 
tage  of  the  filter  shown  is  that  it  uses  the  same  LC  (in- 
ductance  capacitance)  elements  to  perform  both  of  the 
desired  frequency  response  characteristics  (e.g.,  the 
color  notch  as  to  the  luminance  component  and  the  low 
freqency  rejection  below  2  MHz  of  the  chrominance  sig- 
nal).  To  summarize,  the  overall  effect  of  the  network  30 
is  to  provide  a  combined  (composite)  output  signal  in 
which  the  luminance  component  is  notched  by  about 
7.75  dB  at  the  color  subcarrier  frequency  and  the  color 
component  is  band  pass  filtered  so  as  to  reject  low  fre- 
quency  luma  noise  thereby  solving  the  problem  of  video 
artifacts  being  produced  by  combining  the  signals  di- 
rectly. 
[0014]  Advantageously,  the  network  30  only  requires 
a  pair  of  load  resistors,  one  inductor  and  one  capacitor 
(the  second  capacitor  is  a  coupling  capacitor).  The  eco- 
nomic  benefits  of  this  arrangement  are  clearly  evident 
as  compared  with  using  separate  filters  which  might 
even  rquire  further  processing  for  delay  compensation. 
[0015]  Various  changes  and  modifications  may  be 
made  to  the  embodiment  of  the  invention  herein  shown 
and  described.  For  example,  for  PAL  standard  signals 
the  color  subcarrier  notch  should  be  at  the  PAL  color 
subcarrier  frequency.  Also,  the  invention  is  of  general 
application  and  may  be  used  with  video  sources  other 
than  picture  in  picture  processors. 

receiving  a  source  of  reference  potential,  e.g. 
ground,  and  said  filter  comprises  an  inductor  (L1) 
and  a  capacitor  (C1  )  coupled  in  series  between  first 
(R1  )  and  second  (R2)  resistors  coupled  between  re- 

5  spective  ones  of  said  first  and  second  terminals  (31  , 
32)  and  said  third  terminal. 
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1.  Schaltung  (30)  zum  Kombinieren  von  Signalen  mit 
einem  ersten  Eingang  (31)  zum  Empfang  eines 
Chrominanz-Komponenten-Signals  (C)  und  mit  ei- 
nem  zweiten  Eingang  (32)  zum  Empfang  eines  Lu- 

15  minanz-Komponenten-Signals  (Y),  gekennzeich- 
net  durch  ein  Filter-Netzwerk  (30)  mit  einem  ersten 
AnschluB  (31)  zum  Empfang  der  Chrominanzsi- 
gnal-Komponente  (C)  von  dem  ersten  Eingang 
(31),  und  mit  einem  zweiten  AnschluB  (32)  zum 

20  Empfang  der  Luminanzsignal-Komponente  (Y)  von 
dem  zweiten  Eingang  (32)  und  zur  Bildung  eines 
zusammengesetzten  Video-Ausgangssignals,  und 
mit  Schaltungsmitteln  (C1  ,  L1  ;  R1  ,  R2),  die  mit  dem 
ersten  und  zweiten  AnschluB  (31,  32)  verbunden 

25  sind  und  ein  einzelnes  passives  Resonanzfilter  (C1  , 
L1;  R1,  R2)  enthalten,  urn  eine  Niederfrequenz- 
Sperrung  der  Chrominanz-Komponente  (C)  und  ei- 
ne  Kerbfilterung  der  Luminanz-Komponente  (Y)  bei 
der  Chrominanz-Tragerfrequenz  durchzufuhren, 

30  und  urn  die  gefilterten  Luminanz-  und  Chrominanz- 
Komponenten  zur  Bildung  des  zusammengesetz- 
ten  Video-Ausgangssignals  zu  kombinieren. 

Claims 

1  .  A  signal  combiner  (30),  comprising  a  first  input  (31  ) 
for  receiving  a  chrominance  component  signal  (C) 
and  a  second  input  (32)  for  receiving  a  luminance 
component  signal  (Y),  characterized  by 
a  filter  network  (30)  having  a  first  terminal  (31  )  cou- 
pled  to  receive  said  chrominance  signal  component 
from  said  first  input  (31)  (C),  and  having  a  second 
terminal  (32)  coupled  to  receive  said  luminance  sig- 
nal  component  (Y)  from  said  second  input  (32),  and 
for  forming  a  composite  video  output  signal,  and 
having  circuit  means  (C1,  L1;  R1,  R2)  coupled  to 
said  first  and  second  terminals  (31  ,  32)  and  includ- 
ing  a  single,  passive,  resonant  filter  (C1  ,  L1;  R1,  R2) 
for  performing  low  frequency  rejection  of  the 
chrominance  component  (C),  for  performing  notch 
filtering  of  the  luminance  component  (Y)  at  the 
chrominance  subcarrier  frequency  and  for  combin- 
ing  the  filtered  luminance  and  chrominance  compo- 
nents  to  form  said  composite  video  output  signal. 

2.  A  signal  combiner  as  recited  in  claim  1,  wherein 
said  filter  network  (30)  includes  a  third  terminal  for 

2.  Schaltung  zum  Kombinieren  von  Signalen  nach  An- 
35  spruch  1,  bei  derdas  Filter-Netzwerk  (30)  einendrit- 

ten  AnschluB  zum  Empfang  einer  Bezugs-Potenti- 
alquelle,  z.B.  Masse,  enthalt,  und  wobei  das  Filter 
eine  Reihenschaltung  aus  einer  Induktivitat  (L1) 
und  einer  Kapazitat  (C1  )  zwischen  dem  ersten  (R1  ) 

40  und  dem  zweiten  Widerstand  (R2)  umfaBt,  wobei 
die  Widerstande  jeweils  zwischen  dem  ersten  bzw. 
zweiten  AnschluB  (31,  32)  und  dem  dritten  An- 
schluB  liegen. 

45 
Revendications 

1  .  Un  circuit  pour  combiner  un  signal  (30)  comprenant 
une  premiere  entree  (31)  pour  recevoir  le  signal  de 

so  composante  chrominance  (C)  et  une  seconde  en- 
tree  (32)  pour  recevoir  le  signal  de  composante  lu- 
minance  (Y),  caracterise  par  un  reseau  de  filtre  (30) 
comportant  une  premiere  borne  (31)  couplee  pour 
recevoir  ladite  composante  du  signal  de  chrominan- 

55  ce  provenant  de  ladite  premiere  entree  (31)  et  une 
seconde  borne  (32)  couplee  pour  recevoir  ladite 
composante  (Y)  du  signal  de  luminance  provenant 
de  ladite  seconde  entree  (32)  et  pour  former  un  si- 
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gnal  de  sortie  video  composite,  et  comportant  des 
circuits  (C1  ,  L1  ;  R1  ,  R2)  couples  auxdites  premiere 
et  seconde  bornes  (31,  32)  et  comportant  un  seul 
filtre  resonnant  passif  (C1  ,  L1  ;  R1  ,  R2)  pour  effec- 
tuer  une  coupure  a  frequence  basse  de  la  compo-  s 
sante  de  chrominance  (  C  ),  pour  realiser  un  filtrage 
coupe-frequence  de  la  composante  de  luminance 
(Y),  a  la  frequence  sous-porteuse  de  la  chrominan- 
ce  et  pour  combiner  les  composantes  de  luminance 
et  de  chrominance  filtrees  de  maniere  a  former  un  10 
signal  de  sortie  video  composite. 

Un  circuit  de  combinaison  de  signal  comme  men- 
tionne  dans  la  revendication  1  ,  dans  lequel  ledit  re- 
seau  de  filtre  (30)  comporte  une  troisieme  borne  15 
pour  recevoir  une  source  de  potentiel  de  reference, 
par  exemple  la  masse,  et  ledit  filtre  comporte  une 
inductance  (L1)  et  une  capacite  (C1)  couplees  en 
serie  entre  des  premiere  (R1)  et  seconde  (R2)  re- 
sistances  couplees  entre  I'une  respective  desdites  20 
premiere  et  seconde  bornes  (31  ,  32)  et  la  troisieme 
borne. 

55 
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