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Introduction

   Recently  flat  display  has been used  in

various  fields  such  as  OA and  FA and  the  rnarket

has been  steadily  growing  up.  As the products

i.e. Lap-top  type computer,  indicate  the dewn

sizing  by  flat  display  will  inMuence  greatly  on

the  society  in  the  future.  Particularly,  since

AC color  plasma  display  (PDP) which  has been

develeped  by Beveral  enterprise  and  institut ±onB

(1)(2)(3)(4) has several  features  such  as  high

luminance,  broad  viewing  angle  anct  guick

response,  it is profitable  to the display  with

1.arge  sereen.  Therefore  AC  color  PDP  is  expectea

to eommercialize  at  an  early  date  in order  to

realize  vall  hanging  TV  etc.

   WhUe  eur  company  has supplied  AC mono-coler

plasma  display  to  market  for  many  years, we  have

centinued  to research  and  develop  a  color  plasma

dispiay(1)(5)(6).  Then  vae sueeeeded  in 20 inch

mulki  color  ?DP commerciallzation  for a  public

use  in lust  year<7).  Thi3  product  has several

features  such  as  high  luminance  and  long  life

time  and  it  shoued  the  possibility  ot

commercializing  a  coZor  PDP for high  definition

TV  system.

   In this paper  we  inform  the  resurtB

investigated  dot size  and  gap between  discharge

electrodes  in order  to improve  luminance  and

dynamic  margin.

           Panel  strueture

   Our companyts  eelor  PDP  adepts  so  caZled

reflection  type  surface  discharge  method  vhich

has the  features of  high  luminance  and  long  life

time  and  tt has the structure  whic}s  is effective

to  uBe  the  light  emis6ion  of  phoBphor. Fig.1

shows  our  panel  structure.  First  of  aU  paivs  of

;l ana  Y disp}ay  electrodes  ot  transparent

material  are  formed  en  the front  glass  substrate.

In  order  to avoid  the  voltage  drop  due to

resistance  of  transparent  eleetrode,  an  ai=n'liary

electrode  made  o.' Cr!Cu!Cr  multi-la}rer  is formed

on  the  dj.spla:r elect'rodes  by  photolithegraphy

process.  These  electrodes  are  covered  by

dielectric  iaver  and  mesh  bvoe  ribs  are  formed  on            -' bL

the dielectric layer  b:r the C]ui¢ !c-fil!n process.

These  riLbs  conti'ne  diseharge  in es.ch  cell  and

                     FkCHT atASS PLATE
                      1

      

      

      

D]SP
  

AS.

 Fig,1 NEW PANEL

CTRIC LAYfR

 LAYER

STRACTVRE

ETORS

-51-

NII-Electronic  



The Institute of Image Information and Television Engineers

NII-Electronic Library Service

TheInstitute  ofImage  Information  and  TelevisionEngineers

prevent  from  eolor  cross-talk  between  adjacent

cells.  On the dielectric  layer  and  ribs,  MgO

layer  is  formed  as  a  protecting  layer.

    On the other  spbstrate,  address  electrode6  of

silver  are  formed.  Address  electrodes  are

exposed  to the gas  space  te prevent  from

accumulating  electiic  charge.  Line  ribs

CSeparator) are  formed  at  the side  ef  the each

addiress  electrode.  These  ribs  prevent  the  cells

from  the  effect  af  erasing  discharge  in  a  non-

selected  adjacent  eell.  Phosphor  is forrned by the

side  of  the  address  electrode  not  to  eover  the

addresB  electrode.  All ef  these are  forrned by

thiek-film  process.

    Gap between  tvo substrates  are  about  100  um

and  ]Je+Xe  gas mixture  is fiUed  in this space.  1'le

chose  Xe  concentration  about  3% at  which

praetical  target  va]ues  o ±

"

 s'everal  features  such

as  driving  voltage,  life  time and  color  purit.v

are  satt6fied.

          JD]21Mlpg pligg,lgLgl

   We  adopt  the line  at  a  time  driving  methed

for  this  panel. Fig.2 shows  the  dTiving  waveforrn

and  light-output.  DrivinE, vaveform  is composed  of

addressing  rnode  and  sustaining  mode.  Addressing

mode  is compesed  of  writing  pulses, and  erasin.p

pulses.  SuBtaining  mode  is composed  only

sustaining  pulses.  Selection  of  the  dot  of  every

one  line ave  carried  out  in the addressins-  mode

and  maintenance  of  selected  state  are  carried  out

in  the  sustaining  mode.  As a  tirst, Vx  pulse  and

Vy pulse  are  applied  simultaneouslJr  to X

electrede  and  Yl electredie  respeetivel.v.  Sum  of

Vx  pulse and  Vy  pulse  is  higher  than  firing.

voltage  so  that  all  dets  alang  Ml eleetrode  are

lit simultaneously  to accumulate  the  vall  chars･e.

After  epplyin.v  sustaining  ,pulse Sx  , Sy  whieh

cause  discharge  for stabiltzing,  Aa  pulse and  AJ

pulse are  applied  to  address  electrode

correspondin,o,'  to  non-selected  cells  and  1'1

eleetrode  respectively.  T}ie disc2)ars:e aue to Aa

pulse  andi  Ay  pulse neutralizes  wall  char3･:e  in  non

selected  dots.  By  suceessive  sustaining  pulse  ,

selected  dots continue  to be lit  in whie].i  Che

wa]1  char.cre  is  still  reinai'ned  althou[..'h  non--

selected  dots  arentt  lit  in ivhich  the vall

charge  is  erased.  As a  next,  the  dot  aleng  
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   electrode  is seiected  by a simUar  methed.  At

   this time all  eeUs  along  Yl eleetrode  maintain

   seleeted  results  sinee  addresBihg  rnode are  net

   applied  to  Yt electrode.  This address  method  is

   epplied  te each  line  in order  until  the last

   line. Then, one  frame is completed.  .

     Zrhe aceumulation  and  the maintenance  of  the

   wall  eharge  are  done  at  the same  time  by the

   discharge  between  the  display  electrodes  X  and  Y

   generated  in  Vhe  display  area  in the dot(Refer  to

   Fig.3)  on  every  ene  line or  the  entire  sereen.

   The erasing  of  the  wall  charge  is done  by  the

   discharge  between  the acldress  eLectrodes  and  the

   display  elecVroctes  I generated  in the  address

   area  in the dot{Hefer  to Fig.3).  Since selectien

   of  each  ctot is done  by  erasing  the  wql]  charge,

   the stability  of  driving  is  dependent  en  erasing

   process  of  the wall  charge.

           !EPXERgg2mep!ett1results

   Dot  size  --

      In  the case  of  celor  PD? fer public  use,  the

   size  ef  the eharacters  is large  since  it is

   observed  from the  distanee  of  several  meters  or

   more  se  that  dot  size  is  alse  large.  For  instance
                  L

   its dot size  is more  than  ten times larger  than

   that of  OA use.  Thereforet  it  is  necessa:y  to

  achieve  high  ]uminanee  and  stable  driving  at  a

  large  dot size.  ･

      Fig.4  shows  the  relation  between  the  dot  size

  and  the  area  luminance.  ･The area  luminance  ts

  higher  as  the dot size  is lager. This  is caused

  by  imprevement  ot  rate  of  open  area  as  shown  in

  Fig.5.  This indicates  that  the  area  luminance

   is higher  in proportien  to rate  of  open  area.  One

   can  obtain  higher  luminanee  by  leger  rate  of  open

  area  by taking  dot size  as  larger  as  possible.

      The  feature  that  the  area  1.uminance is

  proportien  to rate  of  open  area  is one  of  the

  advanbage  of  our  panel.  Because  ene  ean  ebtain

  high  luminance  in the case  of  comparatively  large

  dot size.  Fig.6  shows  the  luminous  disitribut ±en

  in  ene  dot  ot  our  panel.  rhe  peak luminanee  in

  ene  dQt has very  high  uniformity  so  that  the

  relation  between  rate  of  open  area  andi  the area

  luminanee  have  the  proportional  relaVioll.  For  the

  ordinal  two substrates  PDP, luminance  is highest

  at  the center  of  dot  and  gets lower  as

                                                 -53--
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approaching  to the surrounding.  Therefore,  a

drastical  improvement  of  area  luminance  cannot  be

expeeted  by improving  of  rate  oe  the  open  area.

    The reason  vhy  the  peak  luminanee  in ene  doV

has vety  high  uniformity  is  come  frorn panel

structure  which  has  follow ±ng  two  features. First

feature  is the surfaee  diischarge method.  The

luminous  distributien,in  one  dot is  proportional

to the distribution  of  electric  field.  In  the

case  of  two substrates  PDP, the electric  field  is

the  strongest  at  the interseetion  of  electrodes

and  weakens  for  surrounding.  While in the case

of  surface  discharge  PDP, the  eleetric  field  is

uniform  in  a  parallel  direction  of  display

electrodes.  Second  feaLure  is the ref].ection  type

structure.  For the transmission  type casei  since

one  observes  the  light  come  through  the phosphor,
luminance  lowers  as  phosphor  is thieker  so  that

luminous  distribution  is  dependent  on  the
                                       '                                           '
thickness  distribuLion  of  phosphor.  While) for

the  retlection  type case,  the thickness  of

phosphor  hardly  effects  luminance  since  one

directly  ebserves  the  light  emissien  on  the

surfaee  of  phospher.  Thereforet  the peak

luminanee  in  one  dot has  very  high  uniformity.

    Fig.7  shovs  the relation  between  the dot size

and  the  static  eharacteristics.  Herizental  axis

represents  the  doP  size  and  vertical  axis

represents  static  eharacteristics.  A large memory

coefficient  is obtained  fDr any  dot size  . Fig.8

shows  the relation  between  the  dot  size  and  the

dynamic  margin.  Horizontal  axis  represents  Phe
address  voltage  and  vertical  axis  represents  the

sustaining  voltage.  As dot  size  is larger,  the

minimum  value  of  address  voltage  is  higher  so

that  the dynamic margin  tends to be decreased.

This inaicates  that  stronger  address  discharge  is

necessary  to  erese  the  wall  charge  when  the  dot

size  is  larger.

    In order  to obtain  larger  dynamic  margin  as

mentioned  above,  it  is  desirable  that  the  dot

size  reduces.  Hewever,  the  area  luminanee

decreases  when  the  det size  reduces.  Therefore"

it is  necessary  eo determine  the  best  dot  size

under  consideration  of  both  the  area  luminance

and  the dynamic  margin.
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ggp between  Edl2gglgzgElh electredes

    Fig.9  shews  the  change  of  the  luminous

efficieney  when  gap between  diseharge  electrodes

(gap), which  is a  distance  of  display  eleetredes

X and  Y, is varied  with  three  conditions.  The

lumtnous  efficiency  is higher  as  the  gap is

wider.  In the case  of  the  widest  gap, luminous

efficiency  is about  1.4  tines  higher  than  that  ef

the  narrowe$t  gap. The  reason  is that  reduction

of  luminance  is  small  although  discharge  eurrent

is  considerably  deereased  as  the gap is wider.

    The  relation  between  the gap  and  the  static

characteristies  is sho;rn  in  Fig.10.  For  any  gep

size  our  panel  has  a  sufficiently  large memory

coeffjeient.  The firing  voltage  is increased  and

the  memory  coefficient  is also  larger  as  the  gap

is wider.  Fig.11  shows  the  relation  between  the

gap and  the d;mamic  margtn.  T'he dynamic  rnargl'n

is  di$appeared  at  the widest  gap.  Therefore  it is

necessary  to taL[e the  narrover  gap than  some

certain  value  in  order  to obtain  stable  drivin.n-.

    As  mentioned  above,  in order  te obtain  larger

dynamic  margin  it is necessary  to  restriet  the

gap  under  some  certain  value,  however,  in order

to  improve  luminanee  and  luminous  efttcieney  the

wider  gap is advantageeus.

    uSgmp!gl ggdgR!ggt d  our  RgpgLl strueture

    The cornmercialized  multi  color  PDP for public

use  adopts  compesition  of  pixel  as  shown  in

Fig.12. 0ne pixel  is  composed  by  12 dots  which

are  arrang.ed  4 dots vevtically  and  3 dets

horizentally.  The dot  size  is  determined  b.v

consideration  of  above  results  bv  which  we  obtain                              v

both large dynanic maTgin  and  suffioiently  higtt

luminance.  Fig.13  shows  sample  display  of  this

panel.

                 Summarv                 -

    For  displays  for  OA  use  , dot  size  is

determined  by their application.  VJhile,  for

displays  for  public  use  , it  is posBible  to take

optimum  dot size  since  the  range  of  alloi･Jance  of

the  dot  size  is  wide.  For this  reasen,  when

develop ±ng  20 ineh  multi  coler  ?DP, 
'ofe

 adopLed

the dot size  at  which  we  ebtain  sufficientZy  high

                                              -55-
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luminance  and  luminous  eeficienc;･r  and  hig'h

stability  of  driving  by  the  dependenee  of  dot

size  as  mentioned  below.  VIe also  optinizect  the

gap which  affects  diseharge  characteristics.

    a.  Luminance  and  luminous  efzCicieney  aTe

improved  b.v ta][ing Iarge  det size  and  wide  gap 
.

    b. Dynamic  margin  is improved  by  talging  smaXl

dot  size  and  narrew  gap.

    20 ineh  multi  ¢ olor  PD? has  several  teatures

such  as  high  luminance  and  lonts, life  tS.rne and  JLt

showed  the  possibilit},r os' cemmercializin/s  a  color

plasma  display  for high  deiinitio"  TV s:.r,stem.  In

future,  it is necessary  to im:.}rove luminance  and

luminous  efth'ciency,  in  smaller  ao"c size  in erd'er

t'o develop  disp, la}-r prodnct  i"'o] hi,..h c'/.e:ttinitJ ±Dn  
';il'

system.  Also  i"e  x･rkll  conL'inv.e  to  iiivestiL,aLLe a

1/iigh speed  dr]Lvins-' metho,'!.  and  the dis/cla:,r qual:.Vi,r

,such  as  cel.or  
'puriby

 etc.
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