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(54)  AC  plasma  display  panel 

(57)  The  invention  relates  to  a  plasma  display  panel 
comprising  a  back  substrate  (10),  a  first  set  of  parallel 
electrodes  (14)  associated  to  the  back  substrate,  a  front 
transparent  substrate  (26),  a  second  (30-,,  302  ...)  set  of 
electrodes  associated  to  the  front  substrate,  the  elec- 
trodes  of  the  second  set  having  a  direction  which  is 
transverse  with  respect  to  the  direction  of  the  electrodes 
of  the  first  set,  and  partition  walls  (16-,,  162)  which  are 
situated  between  the  back  and  the  front  substrates,  and 
extend  in  the  direction  of  the  second  set  of  electrodes. 

This  display  is  characterized  in  that  : 

each  electrode  of  the  second  set  faces  the  edge 
(32-,)  of  a  corresponding  partition  wall  (16-,),  and 
each  electrode  of  the  second  set  comprises,  for 
each  cell,  a  transparent  protrusion  (36!]  )  extending 
towards  the  side  of  the  partition  wall  corresponding 
to  this  cell. 

The  display  may  be  of  the  matrix  type  or  of  the  co- 
planar  type. 
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Description 

[0001]  The  invention  relates  to  an  AC  plasma  display 
panel. 
[0002]  Plasma  display  panels  have  many  advantages 
compared  to  other  displays  currently  used:  they  are  flat, 
not  subject  to  flickering,  can  be  viewed  in  a  wide  angle 
and  their  brightness  is  comparable  to  the  brightness  of 
cathode  ray  tubes.  In  spite  of  the  fact  that  the  sequential 
excitation  of  pixels  (picture  elements)  presents  more  dif- 
ficulties  than  with  cathode  ray  tubes  (CRT),  they  may 
replace,  in  the  future,  such  CRTs  for  the  display  of  all 
kinds  of  pictures,  more  particularly  in  television  receiv- 
ers. 
[0003]  The  AC  plasma  display  panels  are  either  of  the 
coplanar  type  or  of  the  matrix  type. 
[0004]  It  is  recalled  here  the  principle  and  structure  of 
such  plasma  display  panels.  Both  types  of  displays  com- 
prise  two  insulating  plates,  e.g.  made  of  glass,  separat- 
ed  by  parallel  partitions  constituting  for  instance  ribs  of 
one  plate.  These  plates  form  a  sealed  space  containing 
a  discharge  gas  such  as  a  mixture  of  neon  and  xenon. 
The  back  or  front  plate  is  covered  with  phosphors.  In 
case  of  color  displays,  each  pixel  comprises  red,  green 
and  blue  phosphors.  In  other  words,  each  pixel  compris- 
es  three  cells,  one  for  each  color. 
[0005]  In  a  matrix  type  panel,  a  first  set  of  parallel 
electrodes,  called  row  electrodes,  perpendicular  to  the 
ribs,  are  formed  on  the  inner  side  of,  for  instance,  the 
back  plate.  Each  row  electrode  is  associated  to  a  cell. 
A  second  set  of  electrodes,  called  column  electrodes, 
parallel  to  the  ribs,  are  formed  on  the  inner  side  of  the 
other  (front)  plate.  To  each  cell  is  associated  one  row 
electrode  and  one  column  electrode. 
[0006]  It  should  be  noted  here  that,  in  an  AC  display, 
a  dielectric  layer  covers  at  least  one  set  of  electrodes. 
[0007]  When  a  high  voltage  pulse  is  applied  between 
the  row  electrode  and  the  column  electrode  of  the  cell, 
an  electric  discharge  is  created  within  this  cell.  This  elec- 
tric  discharge  generates  ultra-violet  (UV)  light  which  ex- 
cites  the  phosphor  of  the  addressed  cell.  This  visible 
light,  resulting  from  the  excitation  of  the  phosphor,  is 
viewed  through  the  transparent  front  plate.  The  electric 
discharge  is  maintained  during  a  controlled  duration  by 
the  application  of  an  alternate  voltage  (AC)  between  the 
row  electrode  and  the  column  electrode.  The  controlled 
duration  corresponds  to  the  amplitude  of  the  corre- 
sponding  color  component  to  be  displayed. 
[0008]  As  the  visible  light  is  seen  through  the  trans- 
parent  front  plate,  it  is  preferable  that  the  column  elec- 
trodes  be  positioned  at  locations  which  are  not  facing 
cells.  This  goal  is  achieved  if  the  column  electrodes  face 
the  edges  of  the  ribs  constituting  borders  between  pix- 
els. 
[0009]  In  a  known  device  of  this  type,  each  column 
electrode  has  an  axis  which  is  coincident  with  the  axis 
of  the  corresponding  edge  of  the  partition  wall.  It  has 
been  found  that,  with  this  embodiment,  there  is  a  risk 

that  a  discharge  be  produced  on  both  sides  of  the  par- 
tition  wall  and,  therefore,  two  cells  may  be  excited  at  the 
same  time.  Up  to  now,  no  satisfactory  solution  to  this 
problem  has  been  found.  It  is  the  reason  why  this  kind 

5  of  device  has  not  been  used  in  practice  for  a  matrix  type 
plasma  display  panel. 
[0010]  In  a  coplanar  plasma  display  panel,  a  first  set 
of  parallel  electrodes,  called  column  electrodes,  parallel 
to  the  ribs,  are  associated  with  the  back  plate.  Each  col- 

10  umn  electrode  corresponds  to  a  cell.  It  is  usually  dis- 
posed  between  two  ribs  under  the  phosphor  layer.  A 
second  set  of  electrodes,  called  row  electrodes,  perpen- 
dicular  to  the  ribs,  are  associated  with  the  transparent 
front  plate.  Two  row  electrodes  correspond  to  one  cell. 

is  As  these  row  electrodes  are  interposed  between  the 
phosphors  and  the  face  of  the  front  plate  to  be  seen  by 
the  viewer,  they  are  usually  transparent,  for  instance 
made  of  ITO  (Indium-Tin  Oxide). 
[0011]  In  order  to  excite  the  phosphors  of  a  cell,  it  is 

20  necessary  to  convert  the  gas  of  the  cell  into  a  plasma 
which  generates  ultra-violet  (UV)  light.  For  obtaining  the 
plasma  within  a  cell,  an  addressing  pulse  is  applied  be- 
tween  the  column  electrode  of  this  cell  and  one  row  elec- 
trode.  This  pulse  generates  charges  on  the  walls  of  the 

25  cell  and  these  wall  charges  are  seeds  for  a  space  dis- 
charge  which  is  generated  by  the  application  of  an  AC 
voltage  (for  instance  of  a  frequency  comprised  between 
100  kHz  and  500  kHz)  between  the  two  row  electrodes 
of  the  cell. 

30  [0012]  The  AC  voltage  is  maintained  during  a  control- 
led  duration,  called  sustain  period,  which  corresponds 
to  the  amplitude  of  the  corresponding  color  component 
to  be  displayed.  The  row  electrodes  are  generally  called 
sustain  electrodes. 

35  [0013]  The  light  transmission  efficiency  of  transparent 
row  electrodes  cannot  be  1  00%.  Therefore,  a  part  of  the 
emitted  light  is  masked  by  these  electrodes.  The  trans- 
parency  of  these  electrodes  may  be  increased  by  reduc- 
ing  their  thickness;  it  is  also  possible  to  reduce  their 

40  width.  But  these  reductions  increase  the  electrical  re- 
sistance  of  the  electrodes  and,  a  high  resistance  of  elec- 
trodes  is  detrimental  to  the  efficiency  and  simplicity  of 
the  control  circuits  of  the  display. 
[0014]  The  invention  solves  the  problems  mentioned 

45  here  above  about  matrix  type  displays  and  coplanar 
type  displays.  For  coplanar  type  displays,  the  invention 
reduces  the  obstacles  to  the  path  of  the  light  between 
the  phosphors  and  the  display  face  of  the  panel.  For  ma- 
trix  type  displays,  the  invention  prevents  the  excitation 

so  of  neighboring  cells  without  any  significant  obstacle  on 
the  path  of  the  light. 
[0015]  According  to  the  invention,  the  electrodes  on 
the  front  face  are  facing  the  edges  of  the  corresponding 
partition  walls  and  they  comprise  transparent  tongues 

55  or  protrusions  towards  the  cells  to  be  excited. 
[0016]  It  will  be  appreciated  that,  for  matrix  type  dis- 
plays,  the  provision  of  transparent  tongues  does  not  re- 
duce  the  light  energy  transmitted  by  the  display  and 
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solves  the  problem  of  the  non  excitation  of  neighboring 
cells  by  imparting  to  the  electric  field  of  the  cell  to  be 
excited,  on  one  side  of  the  partition,  a  value  which  is 
greater  than  the  electric  field  on  the  other  side  of  the 
partition,  provided  that,  in  this  case,  the  electric  field  on 
the  other  side  be  below  the  excitation  threshold. 
[0017]  For  coplanar  type  displays,  the  invention  pro- 
vides  a  significant  reduction  of  the  obstacles  on  the  path 
of  the  emitted  light,  the  coplanar  sustain  electrodes  be- 
ing,  of  course,  on  the  back  face  of  the  display. 
[0018]  In  an  embodiment,  each  column  electrode  is 
disposed  closer  from  the  side  of  the  partition  wall  where 
is  located  the  cell  to  be  excited,  than  from  the  other  side. 
[0019]  In  that  case,  the  column  electrodes  may  be 
bands,  for  instance  straight  bands,  having  their  axis 
shifted  towards  the  side  to  be  excited. 
[0020]  The  transparent  protrusions  or  tongues  are  for 
instance  made  of  a  thin  film  metal,  such  as  ITO  (Indium 
Tin  Oxide)  . 
[0021]  As  the  column  electrodes,  facing  the  edges  of 
walls,  are  positioned  in  locations  where  they  do  not  de- 
crease  the  visibility  of  cells,  they  can  be  realized  with  a 
low  electric  resistance.  This  is  favorable  to  the  efficiency 
and  simplicity  of  the  control  circuits  of  the  display. 
[0022]  The  invention  provides  a  plasma  display  panel 
comprising  a  back  substrate,  a  first  set  of  parallel  elec- 
trodes  associated  to  the  back  substrate,  a  front  trans- 
parent  substrate,  a  second  set  of  electrodes  associated 
to  the  front  substrate,  the  electrodes  of  the  second  set 
having  a  direction  which  is  transverse  with  respect  to 
the  direction  of  the  electrodes  of  the  first  set,  and  parti- 
tion  walls  which  are  situated  between  the  back  and  the 
front  substrates,  and  extend  in  the  direction  of  the  sec- 
ond  set  of  electrodes.  This  display  is  characterized  in 
that  : 

each  electrode  of  the  second  set  faces  the  edge  of 
a  corresponding  partition  wall,  and 
each  electrode  of  the  second  set  comprises,  for 
each  cell,  a  transparent  protrusion  extending  to- 
wards  the  side  of  the  partition  wall  corresponding  to 
this  cell. 

[0023]  In  an  embodiment  each  protrusion  faces  the 
phosphor(s)  of  the  corresponding  cell. 
[0024]  The  length  of  the  protrusions  is,  for  example, 
a  fraction  of  the  width  separating  two  partition  walls. 
[0025]  In  an  embodiment,  the  axis  of  each  electrode 
of  the  second  set  is  shifted,  with  respect  to  the  axis  of 
the  facing  edge  of  the  corresponding  partition  wall,  to- 
wards  the  side  of  the  cell  to  excite. 
[0026]  In  an  embodiment,  each  electrode  of  the  sec- 
ond  set  is  covered  with  black  paint  in  the  area  in  front 
of  the  edge  of  the  corresponding  partition  wall. 
[0027]  In  an  embodiment,  where  the  plasma  display 
panel  is  of  the  matrix  type  wherein  the  sustain  AC  volt- 
age  for  each  cell  is  provided  between  the  corresponding 
electrodes  of  the  first  set  and  the  second  set,  the  panel 

comprises  means  for  imparting  to  the  electric  field  of  the 
cell  to  be  excited,  on  one  side  of  the  partition  wall,  a 
value  which  is  greater  than  the  value  of  the  electric  field 
on  the  other  side  of  the  partition  walls,  the  electric  field 

5  on  this  other  side  being  below  the  excitation  threshold. 
[0028]  In  that  case  each  protrusion  may  face  a  corre- 
sponding  electrode  of  the  first  set. 
[0029]  According  to  another  embodiment,  the  panel 
is  of  the  coplanar  type,  wherein  the  electrodes  of  the  first 

10  set  are  arranged  by  pairs,  and  the  AC  sustain  voltage  is 
provided  between  the  electrodes  of  each  pair  ;  further, 
the  protrusion  is  facing  one  electrode  of  the  correspond- 
ing  pair  or  the  interval  between  the  electrodes  of  the  cor- 
responding  pair. 

is  [0030]  In  this  embodiment,  the  phosphors  of  the  cells 
may  be  associated  with  the  front  substrate. 
[0031]  Other  features  and  advantages  of  the  inven- 
tion  will  appear  with  the  description  of  certain  of  its  em- 
bodiments,  this  description  being  made  with  reference 

20  to  the  following  drawings,  wherein: 

Figure  1  is  an  isometric  exploded  view  of  a  matrix 
type  display  panel  according  to  the  invention, 
figure  2  shows  the  electrodes  of  the  panel  of  figure 

25  1, 
figure  3  is  a  section  of  the  panel  represented  on  fig- 
ure  1  , 
figure  4  is  a  view  similar  to  figure  1  for  a  coplanar 
type  display  panel  according  to  the  invention, 

30  figure  5  is  a  view  similar  to  figure  2,  but  for  the  em- 
bodiment  of  figure  4, 
figure  6  is  a  view  similar  to  figure  3  for  the  embodi- 
ment  of  figure  4,  and 
figure  7  corresponds  to  a  variant  of  figure  5. 

35 
[0032]  The  plasma  display  represented  on  figures  1  , 
2  and  3  comprises  a  back  glass  substrate  10  covered 
by  a  dielectric  layer  1  2  in  which  are  embedded  row  elec- 
trodes  1  41  ,  142,  143,  etc.  These  electrodes  14;  are  par- 

40  allel  to  each  other  and  the  distance  between  two  neigh- 
boring  electrodes  is  constant. 
[0033]  The  inner  surface  of  the  back  substrate  10 
presents  ribs  16-,,  162,  163...  forming  partition  walls 
which,  in  the  example,  are  represented  attached  to  the 

45  substrate  10.  These  ribs  may  be  formed  in  one  piece 
with  the  back  substrate  10  or  with  the  front  substrate. 
[0034]  These  ribs  16-,,  162,  163  are  perpendicular  to 
electrodes  14;.  The  distance  between  two  neighboring 
ribs  is  constant.  The  interval  24  between  two  ribs  16-, 

so  and  162  forms  a  groove  at  the  bottom  of  which  is  the 
dielectric  layer  12  covered  by  a  phosphor  17.  In  the  di- 
rection  of  the  groove  there  is  a  succession  of  red,  green 
and  blue  phosphors.  The  sidewalls  20,  22  of  each 
groove  24  may  be  also  covered  with  phosphors  (figure 

55  3). 
[0035]  The  panel  comprises  also  a  front  substrate  26 
which  is  transparent.  In  the  example,  this  substrate  26 
is  made  of  glass.  The  inner  face  of  this  glass  substrate 
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26  is  covered  with  a  transparent  dielectric  layer  28  (fig- 
ures  1  and  3).  Column  electrodes  30-,,  302,  303,  etc.  are 
embedded  in  the  dielectric  layer  28.  In  the  example, 
these  column  electrodes  30;  cover  the  inner  surface  26-, 
of  the  glass  substrate  26  and  are  covered  by  the  trans- 
parent  layer  28. 
[0036]  Each  column  electrode  30;  faces  the  front  edge 
32;  of  a  corresponding  partition,  or  rib,  16;  (figure  3). 
[0037]  As  the  column  electrodes  30;  are  facing  the 
partition  walls  and  not  the  grooves  24,  they  do  not  limit 
the  efficiency  of  the  display  because  they  are  not  situ- 
ated  in  front  of  the  phosphors  17  but  in  the  interval  be- 
tween  phosphors  wherein  no  light  is  generated. 
[0038]  It  is  to  be  noted  here  that  the  wordings  "column 
electrode"  and  "row  electrode"  are  used  for  convenience 
purpose.  The  electrodes  1  4  could  be  designated  as  col- 
umn  electrodes  and  the  electrodes  30  could  be  desig- 
nated  as  row  electrodes. 
[0039]  According  to  one  aspect  of  the  invention,  the 
axis  of  each  column  electrode  30;  is  parallel  to  the  axis 
of  the  corresponding  partition  wall  16;  but  it  is  shifted 
towards  one  of  the  grooves  24,  i.e.  away  from  the  other 
groove  25  (figure  3)  on  the  other  side  of  the  partition  1  6;. 
In  this  manner,  the  electric  field  produced  by  the  voltage 
between  a  row  electrode  1  4;  and  a  column  electrode  30; 
will  be  higher  in  the  groove  24  than  in  the  groove  25. 
Therefore,  it  is  possible  to  generate  a  discharge  in 
groove  24  without  producing  a  discharge  in  the  neigh- 
boring  groove  25. 
[0040]  Moreover,  to  each  column  electrode  30;  are  at- 
tached  protrusions  or  tongues  36.]  ,  362,  etc.  extending 
above  the  cell  to  be  excited.  In  the  example  represented 
on  figure  3,  the  protrusion  36!]  is  above  a  groove  24.  It 
is  made  of  a  transparent  material  such  as  ITO  (Indium 
Tin  Oxide).  In  this  embodiment,  the  length  of  the  tongue 
36!]  is  about  half  the  width  of  the  groove  between  parti- 
tions  1  6-,  and  162. 
[0041]  As  represented  on  figure  2,  each  tongues  36! 
are  parallel  and  above  the  corresponding  pair  row  elec- 
trodes  1  4j.  In  this  way,  the  distance  between  the  tongues 
36  and  the  electrodes  14  is  minimized  in  order  to  max- 
imize  the  electric  field  produced  between  the  column 
electrodes  and  the  row  electrodes. 
[0042]  As  column  electrodes  30  are  not  transparent; 
they  can  be  realized  in  a  metal  which  has  a  low  resis- 
tively  and  a  significant  cross  section  in  order  to  minimize 
the  resistance  and,  therefore,  minimize  losses  and  de- 
formations  of  the  pulses  applied  to  these  electrodes. 
[0043]  The  transparent  tongues  36  have  a  higher  re- 
sistance.  However,  these  tongues  do  not  increase  sig- 
nificantly  the  resistance  of  the  bus  or  column  electrodes. 
[0044]  The  plasma  display  panel  operates  as  follows: 
[0045]  To  each  cell  40̂   (figure  2)  corresponds  one  row 
electrode  14j,  and  one  column  electrode  30;  (figure  2). 
When  a  high  voltage  pulse  is  applied  between  the  elec- 
trode  30;  and  the  electrode  14j,  the  gas  in  the  cell  40̂   is 
excited  and  produces  a  discharge  generating  ultraviolet 
(UV)  light.  This  UV  light  excites  the  phosphors  17.  The 

discharge  and  the  UV  light  is  maintained  after  the  dis- 
appearance  of  the  pulse  by  applying  a  lower  AC  voltage 
between  the  row  electrode  1  4j  and  the  column  electrode 
30;  and  this  UV  light  disappears  when  the  AC  voltage  is 

5  no  more  applied  between  said  electrodes. 
[0046]  This  kind  of  display,  where  the  maintenance 
voltage  is  produced  between  row  electrodes  and  col- 
umn  electrodes,  is  called,  as  mentioned  above,  a  "matrix 
type"  plasma  display  panel. 

10  [0047]  The  plasma  display  represented  on  figures  4-7 
is  of  the  coplanar  type. 
[0048]  It  comprises  a  back  glass  substrate  1  0  covered 
by  a  dielectric  layer  1  2  in  which  are  embedded  row  sus- 
tain  electrodes  14-,-,,  1412,  1421,  1423,  etc.  These  elec- 

ts  trades  14ji,  14j2,  are  parallel  to  each  other  and  form 
pairs.  The  distance  d  (Fig  5)  between  two  electrodes  of 
the  same  pair  is  smaller  than  the  distance  D  between 
two  pairs. 
[0049]  The  inner  surface  of  the  back  substrate  1  0  (fig. 

20  4)  presents  ribs  16-,,  162,  163  ...  forming  partition  walls 
which,  in  the  example,  are  represented  attached  to  the 
substrate  10.  These  ribs  may  be  formed  in  one  piece 
with  the  back  substrate  10  or  with  the  front  substrate. 
[0050]  These  ribs  16-,,  162,  163  are  perpendicular  to 

25  electrodes  14ji,  14j2.  The  distance  between  two  neigh- 
boring  ribs  is  constant.  The  interval  24  between  two  ribs 
1  6-,  and  162  forms  a  groove  at  the  top  of  which  is  a  di- 
electric  layer  covered  by  a  phosphor  1  7.  In  the  direction 
of  the  groove,  there  is  a  succession  of  red,  green  and 

30  blue  phosphors.  The  sidewalls  20,  22  of  each  groove  24 
may  be  also  covered  with  phosphors. 
[0051]  The  panel  comprises  also  a  front  substrate  26 
which  is  transparent.  In  the  example,  this  substrate  26 
is  made  of  glass.  The  inner  face  of  this  glass  substrate 

35  26  is  covered  with  a  transparent  dielectric  layer  28  which 
receives  the  phosphor  17.  The  column  electrodes  30-,, 
302,  303,  etc.  are  embedded  in  the  dielectric  layer  28. 
In  the  example,  these  column  electrodes  30;  cover  the 
inner  surface  26-,  of  the  glass  substrate  26  and  are  cov- 

40  ered  by  the  transparent  layer  28. 
[0052]  Each  column  electrode  30;  faces  the  front  edge 
32;  of  a  corresponding  partition,  or  rib,  16;. 
[0053]  Like  in  the  first  embodiment,  the  axis  of  each 
column  electrode  30;  is  parallel  to  the  axis  of  the  corre- 

45  sponding  partition  wall  16;  but  it  is  shifted  towards  one 
of  the  grooves  24,  i.e.  away  from  the  other  groove  25 
on  the  other  side  of  the  partition  16;. 
[0054]  As  represented  on  figure  5,  each  tongue  36!  is 
parallel  and  above  the  corresponding  pair  of  row  elec- 

50  trades  1  4j1  and  14j2.  In  this  way,  the  distance  between 
the  tongues  36  and  the  electrodes  14  is  minimized  in 
order  to  maximize  the  electric  field  produced  between 
the  column  electrodes  and  the  row  electrodes. 
[0055]  The  best  result  is  obtained  with  the  embodi- 

es  ment  of  Fig  7  where  the  tongue  36  is  right  above  address 
(and  sustain)  electrode  1  4j2  and  not  above  sustain  elec- 
trode  14j-|. 
[0056]  In  the  embodiment  of  Fig  5,  the  tongue  36  has 
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a  width  slightly  greater  than  the  width  d  separating  the 
electrodes  1  4j1  and  14j2  but  inferior  to  the  width  d'  sep- 
arating  the  two  external  edges  of  the  electrodes  1  4j1  and 
14j2. 
[0057]  In  another  embodiment  (not  shown),  which 
may  be  used  in  both  embodiments  represented  on  fig- 
ures  5  and  7,  the  electrodes  30  have  an  axis  which  is  in 
the  medium  plane  of  the  partition  wall  16.  In  that  case, 
the  correct  cell  is  excited  because  of  the  presence  of  the 
tongue  36. 
[0058]  Column  electrodes  30  are  not  transparent; 
they  can  be  realized  in  a  metal  which  has  a  low  resistivity 
and  a  significant  cross  section  in  order  to  minimize  the 
resistance  and,  therefore,  minimize  losses  and  defor- 
mations  of  the  pulses  applied  to  these  electrodes. 
[0059]  The  transparent  tongues  36  have  a  higher  re- 
sistance.  However,  these  tongues  do  not  increase  sig- 
nificantly  the  resistance  of  the  bus  or  column  electrodes. 
[0060]  The  plasma  display  panel  operates  as  follows: 
[0061]  To  each  cell  40̂   (figure  5)  corresponds  two  row 
electrodes  1  4j1  and  14j2,  and  one  column  electrode  30;. 
When  a  high  voltage  pulse  is  applied  between  the  elec- 
trode  30;  and  the  electrode  14j2,  electric  charges  are 
produced  on  the  walls  of  the  cell.  These  charges  con- 
stitute  seeds  for  a  discharge  of  the  gas  (Xe  and  Ne)  in- 
side  the  cell.  When  an  AC  voltage  is  applied  between 
sustain  electrodes  1  4j1  and  14j2,  the  gas  in  the  cell  40  ̂
is  excited  and  produces  a  discharge  generating  ultravi- 
olet  (UV)  light.  This  UV  light  excites  the  phosphors  17. 
This  UV  light  disappears  when  the  AC  voltage  is  no 
more  applied  between  said  electrodes. 
[0062]  For  both  embodiments,  in  order  to  improve  the 
contrast  of  the  display,  it  is  possible  to  cover  with  black 
paint  the  column  electrodes  30  above  the  edges  32;  of 
the  partition  walls  16;. 
[0063]  The  plasma  display  according  to  the  invention 
is  efficient,  i.e.  there  is  no  loss  of  light,  because  no  elec- 
trode  (or  electrodes  of  minimum  area)  hides  each  cell. 
Moreover,  the  resistance  of  the  electrodes  can  be  min- 
imized;  therefore,  there  is  no  degradation  of  the  pulses 
applied  to  the  electrodes. 

Claims 

1  .  A  plasma  display  panel  comprising  a  back  substrate 
(1  0),  a  first  set  of  parallel  electrodes  (1  4)  associated 
to  the  back  substrate,  a  front  transparent  substrate 
(26),  a  second  set  of  electrodes  associated  to  the 
front  substrate,  the  electrodes  of  the  second  set 
having  a  direction  which  is  transverse  with  respect 
to  the  direction  of  the  electrodes  of  the  first  set,  and 
partition  walls  (16)  which  are  situated  between  the 
back  and  the  front  substrates,  and  extend  in  the  di- 
rection  of  the  second  set  of  electrodes  character- 
ized  in  that  : 

each  electrode  of  the  second  set  faces  the  edge 

(32)  of  a  corresponding  partition  wall,  and 
each  electrode  of  the  second  set  comprises,  for 
each  cell,  a  transparent  protrusion  (36)  extend- 
ing  towards  the  side  of  the  partition  wall  corre- 

5  sponding  to  this  cell. 

2.  A  plasma  display  panel  according  to  claim  1  ,  char- 
acterized  in  that  each  protrusion  faces  the  phosphor 
(s)  (17)  of  the  corresponding  cell. 

10 
3.  A  plasma  display  panel  according  to  claim  1  or  2, 

characterized  in  that  each  protrusion  is  made  of  a 
thin  film  metal,  such  as  Indium  Tin  Oxide. 

is  4.  A  plasma  display  panel  according  to  any  of  these 
preceding  claims,  characterized  in  that  the  length 
of  the  protrusions  is  a  fraction  of  the  width  separat- 
ing  two  partition  walls. 

20  5.  A  plasma  display  panel  according  to  any  of  the  pre- 
vious  claims,  characterized  in  that  the  axis  of  each 
electrode  (30)  of  the  second  set  is  shifted,  with  re- 
spect  to  the  axis  of  the  facing  edge  (32)  of  the  cor- 
responding  partition  wall,  towards  the  side  of  the 

25  cell  to  excite. 

6.  A  plasma  display  panel  according  to  any  of  the  pre- 
vious  claims,  characterized  in  that  each  electrode 
of  the  second  set  is  covered  with  black  paint  in  the 

30  area  in  front  of  the  edge  of  the  corresponding  par- 
tition  wall. 

7.  A  plasma  display  panel  according  to  any  of  the  pre- 
vious  claims,  characterized  in  that  it  is  of  the  matrix 

35  type  wherein  the  sustain  AC  voltage  for  each  cell  is 
provided  between  the  corresponding  electrodes  of 
the  first  set  and  the  second  set  and  it  comprises 
means  for  imparting  to  the  electric  field  of  the  cell 
to  be  excited,  on  one  side  of  the  partition  wall,  a  val- 

40  ue  which  is  greater  than  the  value  of  the  electric  field 
on  the  other  side  of  the  partition  walls,  the  electric 
field  on  this  other  side  being  below  the  excitation 
threshold. 

45  8.  A  plasma  display  panel  according  to  any  of  the 
claim  7,  characterized  in  that  each  protrusion  is  fac- 
ing  a  corresponding  electrode  of  the  first  set. 

9.  A  plasma  display  panel  according  to  any  of  the 
so  claims  1  to  6,  characterized  in  that  said  panel  is  of 

the  coplanar  type,  the  electrodes  of  the  first  set  be- 
ing  arranged  by  pairs,  the  AC  sustain  voltage  being 
provided  between  the  electrodes  of  each  pair,  and 
wherein  the  protrusion  is  facing  one  electrode  of  the 

55  corresponding  pair  or  the  interval  between  the  elec- 
trodes  of  the  corresponding  pair. 

10.  A  plasma  display  panel  according  to  claim  9,  char- 

5 
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acterized  in  that  the  phosphors  of  the  cells  are  as- 
sociated  with  the  front  substrate. 
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