
EP 0 378 911 B1               2 Description
U.S. Pat. No. 3,475,169, issued to H. G. Lange on Oct. 28, 1969,discloses a
process for electrophoto- The present invention relates to a method of
elec-  graphically screening color cathode-my tubes. The
trophotographically manufacturing a screen assem-  Inner surface of the
faceplate of the CRT Is coated bly, and more particularly to manufacturing
a screen   5   with a volatilizable conductive material and then over-
assemblyforacolorcathode-raytube (CRT) using tri-  coated with a layer of
volatilizable photoconductive boelectrically charged, dry-powdered screen
struc-  material. The photoconductive layer Is then uniformly ture
materials.                                    charged, selectively exposed
with light through the Aconventional shadow-mask-type CRTcompris-
shadow mask to establish a latent charge image, and es an evacuated
envelope having therein a viewing   10  developed using a high
molecularweight carrier liquid screen comprising an army of phosphor
elements of  bearing, in suspension, a quantity of phosphor partic- three
different emission colors arranged in a cyclic or-  les of a given emissive
color that are selectively de- der, means for producing three convergent
electron  posited onto suitably charged areas of the photocon- beams
directed towards the screen, and a colorselec-  ductive layer to develop
the latent image. The charg- tion structure or shadow mask comprising a
thin mul-  15  ing, exposing and deposition process is repeated for
tiapertured sheet of metal precisely disposed be-  each of the three
color-emissive phosphors, i.e., tween the screen and the beam-producing
means.     green, blue, and red, of the screen. An improvement The
apertured metal sheet shadows the screen, and  in electrophotographic
screening is described in U.S. the differences in convergence angles permit
the   pat. No. 4,448,866, issued to H. G. Olieslagers et al. transmitted
portions of each beam to selectively ex-  20  on May 15,1984. In the latter
patented process, phos- cite phosphorelements of the desired emission
color.  phor particle adhesion Is said to be increased by uni- A matrix of
light-absorptive material surrounds the  formly exposing, with light, the
portions of the photo- phosphor elements.
conductive layer lying between the deposited pattern In one prior art
process for forming each array of  of phosphor particles after each
deposition step to re- phosphor elements on a viewing faceplate of the CRT,
25  duce or discharge any residual charge and to permit the inner surface
of the faceplate is coated with a slur-  a more uniform recharging of the
photoconductor for ry of a photosensitive binder and phosphor particles
subsequent depositions. Since the latter two patents adapted to emit light
of one of the three emission col-  disclose an electrophotographic process
that is, in es- ors. The slurry is dried to form a coating, and a light
sence, a wet process, many of the drawbacks descri- field is projected from
a source through the apertures  30  bed above, with respect to the wet
photolithographic In the shadow mask and onto the dried coating so that
process of U.S. Pat. No. 2,625,734, also are applica- the shadow mask
functions as a photographic mas-   ble to the wet electrophotographic
process. ter. The exposed coating is subsequently developed    JP-A-74 038
315 discloses a process where the to produce the first color-emitting
phosphor ele-  substrate Is coated with a conductive layer, overcoat-
ments. The process is repeated for the second and   35  ed with a
photosensitive film, charged by a corona third color-emitting phosphor
elements, utilizing the  discharge, exposed to light by ireadiation through
a same shadow mask but repositioning the light source  mask and developed
with a charged screen structure for each exposure. Each position of the
light source  material, namely, toner particles of fluorescent mate-
approximates the convergence angle of one of the  rial. electron beams
which excites the respective color-  40  The process ofthe present
invention is a dry elec- emitting phosphor elements. A more complete de-
trophotographic process which eliminates or minimiz- scription of this
prior art process, known as the pho-  es many of the drawbacks of the prior
art processes. tolithographic wet process, can be found in U.S. Pat.  The
method of electrophotographically manufac- No.2,625,734, Issued to H. B.
Law on Jan. 20, 1953.  turing a luminescent screen assembly on a substrate
A drawback of the above-described wet process  45  for use within a CRT,
according to the present inven- is that the process may not be capable of
meeting the  tion is characterized by claim 1. If includes the steps higher
resolution demands of the next generation of  of sequentially coating a
substrate with a conductive entertainment devices and the even higher
resolution  layer and an overcoating of a photoconductive layer,
requirements formonitors, workstations and applica-  establishing an
electrostatic charge on the photocon- tions requiring color alpha-numeric
text. Additionally,  so  ductive layer, and exposing selected areas of the
pho- the wet photolithographic process (including matrix  toconductive
layer to visible light to affect the charge processing) requires 182 major
processing steps    thereon. Then the photoconductive layer is devel-
(shown in FIGS. I and 2, with the number under each  oped with a charged
screen structure material. The block indicating the numberof stations
required), nec-  improved process utilizes a dry-powdered screen essitates
extensive plumbing and the use of cean wa-  55  structure material having
at least a surface charge ter, requires phosphor salvage and reclamation,
and  control agent thereon to control the triboelectrical utilizes large
quantities of electrical energy for expos-  charging of the screen
structure material. ing and drying the phosphor materials.
In the drawings: 2    



3                   EP 0 37811 B1                  4 FIG. 1 is a block
diagram of a conventional wet  color selection electrode or shadow mask 25
Is re- black matrix process.                          movably mounted, by
conventional means, In prede- FIG. 2 is a block diagram of the major steps
in a  termined space relation to the screen assembly. An conventional wet
phosphor screening process.   electron gun 26, shown schematically by the
dashed FIG. 3 Is a plan viewpartlally In axial section, of   5   lines in
FIG. 3, is centrally mounted within the neck a color cathode-ray tube made
according to the  14, to generate and direct three electron beams 28
present invention.                             along convergent paths
through the apertures in the FIG. 4 is a section of a screen assembly of
the  mask 25 to the screen 22. The gun 26 may, for exam- tube shown in FIG.
3.                          ple, comprise a bi-potential electron gun of
the type FIG. 5a shows a portion of a CRT faceplate hav-  10  described in
U.S. pat. No. 4,620,133, Issued to Morreil Ing a conductive layer and a
photoconductive lay-  et al. on Oct 28, 1988, or any other suitable gun. er
thereon.                                        The tube 10 is designed to
be used with an ex- FIG. 5b shows the charging of the photoconduc-  ternal
magnetic deflection yoke, such as yoke 30, lo- tive layeron the
CRTfaceplate shown In FIG. 5a.  cated in the region of the funnel-to-neck
junction. FIG. 5c shows the CRTfaceplate and a portion of  15  When
activated, the yoke 30 subjects the three a shadow mask during a subsequent
exposure     beams 28 to magnetic fields which cause the beams step In the
screen manufacturing process       to scan horizontally and vertically in a
rectangularras- FIG. 5d shows the CRT faceplate during a devel-  ter over
the screen 22. The initial plane of deflection op step In the screen
manufacturing process.   (at zero deflection) is shown by the line P-P in
FIG. 3 FIG. Se shows the partially completed CRT face-  20  at about the
middle of the yoke 30. For simplicity, the plate during a later fixing step
in the screen man-  actual curvatures of the deflection beam paths in the
ufacturing process.                            deflection zone are not
shown. FIG. 6 is a block diagram of the present electro-  The screen 22 is
manufactured by a novel elec- photographic dry matrix process.
trophotographic process that is schematically repre- FIG. 7 is a block
diagram of the present electro-  25  sented In FIGS. 5a through 5e and in
the block dia- photographic dry phosphorscreening and screen  grams of
FIGS. 6 and 7. Initially, the panel 12 is wash- assembly process.
ed with a caustic solution, rinsed with water, etched FIG. 3 shows a color
CRT 10 having a glass en-  with buffered hydrofluoric acid and rinsed once
again velope 11 comprising a rectangularfaceplate panel 12  with water, as
Is known in the art The inner surface and a tubular neck 14 connected by a
rectangularfun-  30  of the viewing faceplate 18  is then coated with a
layer nel 15 The funnel 15 has an Internal conductive coat-  32 of an
electrically conductive material which pro- ing (not shown) that contacts
an anode button 18 and  vides an electrode for an overlying photoconductive
extends into the neck 14. The panel 12 comprises a  layer 34. The
conductive layer 32 can be an inorganic viewing faceplate or substrate 18
and a peripheral  conductor such as tin oxide or indium oxide, or a flange
or sidewall 20, which Is sealed to the funnel 1S   35  mixed indium-tin
oxide or, preferably, a volatilizable by a glass frit 21. A three color
phosphor screen 22 is  organic conductive material consisting of a
polyelec- carried on the inner surface of the faceplate 18. The  trolyte
commercially known as Polybrene[err] (1,5di- screen 22, shown in FIG. 4,
preferably is a line screen  methy-1,5-dlaza-undecamethylene  polymethobro-
which includes a multiplicity of screen elements com-  mide, hexadimethrine
bromide) or another quatern- prised of red-emitting, green-emitting and
blue-  40  ary ammonium salt. Polybrene, available from Aldrich emitting
phosphor stripes R, G and B, respectively,  Chemical Co., Milwaukee, WI, Is
suitably applied to arranged In color groups or picture elements of three
the inner surface of the viewing faceplate 18 In an stripes or triads In a
cyclic order and extending In a  aqueous solution containing about 10
percent by direction which is generally normal to the plane in  weight of
propanol and about 10 percent by weight of which the electron beams are
generated. In the nor-  45  a watersoluble, adhesion promoting polymer such
as mal viewing position for this embodiment, the phos-  polyvinyl alcohol ,
polyacrylic acid, certain polya- phor stripes extend in the vertical
direction. Prefer-  mides and the like. The conductive preparation is ably,
the phosphor stripes are separated from each  conventionally applied to the
faceplate 18, as by spin- other by a light-absorptive matrix material 23 as
Is  coating, and dried to provide a layer having a thick- known In the art.
Alternatively, the screen can be a dot  50  ness from about 1 to 2 microns
and a surface resis- screen. A thin conductive layer 24, preferably of alu-
tivity of less than about 108 ohms per square unit. minum, overlies the
screen 22 and provides a means    The conductive layer 32 is coated with
the pho- for applying a uniform potential to the screen as well
toconductive layer 34 comprising a volatilizable or- as reflecting light,
emitted from the phosphor ele-  ganic polymeric material, a suitable
photoconductive ments, through the faceplate 18. The screen 22 and  55  dye
and a solvent. The polymeric material is prefer- the overlying aluminum
layer 24 comprise a screen  ably an organic polymer such as polyvinyl
carbazole, assembly.                                          or an organic
monomer such as n-ethyl carbazole, n- Again with respect to FIG. 3, a
multi-apertured  vinyl carbazole or tetraphenylbutatriene dissolved in 3



5                  EP 0 378 911 Bl                   6 a polymeric binder
such as polymethylmethacrylate  agent which controls the magnitude of the
triboelec- or polypropylene carbonate.                      tric charge
Imparted to the matrix material. The ma- The dye component may be any
photoconductive  terial is ground to an average particle size of about 5
dye which is soluble in the solvents utilized, remains  microns. The
polymer is selected from the group con- stable under the processing
conditions described   5   slating of butylacrylate, styrene-butylacrylate
copoly- herein and which is sensitive to light in the visible  mer,
methylmethacrylate-butylmethacrylate copoly- spectrum, preferably from
about 400 to 700 nm. Suit-  mer, polyvinyl alcohol, Polyester (poly
[polyethylene able dyes include crystal violet, chloridine blue, rho-
1,4-cyclohexanedicarboxylate-terephthalate-1,4-ox damine EG and the like.
The dye Is typically present  ybenzoate]) and polyamides (Union Camp Co.,
Uni- in the photoconductive composition in from about 0.1  10  rez 2205,
2209, 2218, 1548). Suitable agents that to 0.4 percent by weight. The
solvent for the photo-  may be used for controlling the negative charge on
conductive composition is an organic such as chloro-  the matrix particles
comprise organic acids such as benzene or cyclopentanone and the like,
which will  naphthalene sulphonic acid, bisbenzene sulfona- produce as
little cross contamination as possible be-  mide, or p-toluene suifonic
acid, and dyes and pig- tween the layers 32 and 34. The photoconductive
15  ments, such as the chromium complexes of 1-phenyl- composition is
conventionally applied to the conduc-  azo-2-naphtols. tive layer 32, as by
spin coating, and dried to form a  The black matrix material and the
surface-treat- layer having a thickness from about 2 to 6 microns.  ed
carrier beads, coated with a thin film of a charge- In accordance with the
invention, the photocon-  control agent, are mixed In the developer 42
using ductive layer 34 overlying the conductive layer 32 is  20  about I to
2 percent by weight of black matrix mate- charged In a dark environment by
a conventional pos-  rial. The materials are mixed so that the finely
divided itive corona discharge apparatus 36, schematically  matrix
particles contact and are charged negatively shown in FIG. 5b, which moves
across the layer 34  by the surface-treated carrier beads. The negatively
and charges it within the range of + 200 to + 700 volts,  charged matrix
material particles are expelled from although + 200 to + 400 volts is
preferred. The shad-  25  the developer 42 and attracted to the positively
ow mask 25 is inserted in the panel 12, and the pos-  charged, unexposed
area of the photoconductive lay- itively charged photoconductor Is exposed
through  er 34 to directly develop that area. Infrared radiation the shadow
maskto the light from a xenon flash lamp  Is then used to fix the matrix
material by melting or 38 disposed within a conventional three-in-one
light-  thermally bonding the polymer component of the ma- house
(represented by lens 40 of FIG. 5c). After each   30  trix material to the
photoconductive layer to form the exposure, the lamp is moved to a
different position to  matrix 23. See FIGS. 4 and 5 e. duplicate the
incident angle of the electron beams   The photoconductive layer 34
containing the ma- from the electron gun. Three exposures are required,
trix 23 is uniformly recharged to a positive potential from three different
lamp positions, to discharge the  of about 200 to 400 volts forthe
application of the first areas of the photoconductor where the
light-emItting  35  of three color-emissive, dry-powdered phosphor
phosphorswill subsequently be deposited toform the  screen structure
materials. The shadow mask 25 is screen. After the exposure step, the
shadow mask 25  reinserted into the panel 12,and selective areas of the is
removed from the panel 12, and the panel is moved  photoconductive layer
34, corresponding to the loca- to a first developer 42 (FIG. 5d) containing
suitably  tions where green-emitting phosphor material will be prepared
dry-powdered particles of a light-absorptive   40  deposited, are exposed
to visible light from a first lo- black matrix screen structure material
and surface  cation within the lighthouse to selectively discharge treated
insulative carrier beads (not shown) which  the exposed areas. The first
light location approxi- have a diameter of about 100 to 300 microns and
mates the convergence angle of the green phosphor- which impart a
triboelectrical charge to the particles  impinging electron beam. The
shadow mask 25 is re- of black matrix material.                    45
moved from the panel 12 and the panel is moved to The surface treatment of
the carrier beads is de-  a second developer 42 containing suitably
prepared scribed in U.S. Patent Application No. 287,357, a  dry-powdered
particles of green-emitting phosphor copy of the description and drawings
of which Is filed  screen structure material. The phosphor particles are
with the present application for reference.      surface treated with a
suitable charge controlling ma- Suitable black matrix materials generally
contain  so  terial as described In our co-filed European Applica- black
pigments which are stable at a tube processing  tion EP-A- 0 375 229 based
on U.S. Patent Applica- temperature of [err]  Black pigments suitable for
tion No. 287,358, filed by P. Datta et al. on December use In making matrix
materials Include: iron manga-  21, 1988, or as described in our US-A-4 921
727 and nese oxide (Bayferro Black 303T, available from the  US-A-4 975 819
(U.S. Patent Application No. Mobay Chemical Corp., Pittsburg, PA), iron
cobalt ox-  55  287,355) also filed by P. Datta at al on December 21, ide,
zinc iron sulfide and Insulating carbon black. The  1988 and a copy of the
description and drawings of black matrix material is prepared by
melt-blending the  which is filed with the present application for refer-
pigment, a polymer and a suitable charge control  ence. 4    



7                  EP 0 378 911 B1                 8 One preferred coating
material isa gelatin or sim-  a fourth developer 42, repelled by the
positively ilar polymer coating formed by a method described in  charged
areas of the previously deposited screen the last above-mentioned patent
application. The ge-  structure materials, and deposited on the discharged
latin encapsulates the phosphor particles and pro-  areas of the
photoconductive layer 34. vides an amide functional group which is
triboelectri-   5  The phosphors are fixed by exposing each suc- cally
positive when mixed with organofluorosilane-  cessive deposition of
light-emitting phosphormaterial treated carrier beads. One thousand (1000)
grams of  to Infrared radiation which melts or thermally bonds
surface-treated carrier beads are combined with 15 to  the polymer
component to the photoconductive layer. 25 grams of surface-treated
phosphor particles In the  Subsequent to the fixing of the red-emitting
phosphor second developer 42. The positively charged green-  io  material,
a spray film of lacquer Is applied by conven- emitting phosphor particles
are expelled from the de-  tional means to the screen structure materials
and veloper, repelled by the positively charged areas of  then a thin film
of aluminum is vapor deposited onto the photoconductive layer 34 and matrix
23. and de-  the lacquer film, as Is known in the art. posited onto the
discharged, light-exposed areas of  The faceplate panel 12 is baked in air
at a tem- the photoconductive layer In a process known as re-  15  perature
of [err] for about 30 minutes to drive off the versal developing. The
deposited green-emitting  volatilizable constituents of the screen
including the phosphor particles are fixed to the photoconductive
conductive layer 32, the photoconductive layer 34, layer as described
below.                        and the solvents present In both the screen
structure The photoconductive layer 34, matrix 23 and   materials and in
the filming lacquer. The resultant green phosphor layer are uniformly
recharged to a   20  screen assembly possesses high resolution (up to 0.1
positive potential of about 200 to 400 volts for the ap-  mm line width
obtained using a resolution target), plication of the blue-emitting
phosphor screen struc-  higher light output than a conventional wet
processed ture material. The shadow mask is reinserted into the  screen,
and greater color purity because of less panel 12 and selective areas of
the photoconductive  cross-contamination of the phosphor materials. layer
34 are exposed to visible light from a second   25  The manufacturing time
required for dry electro- position within the lighthouse, which
approximates  photographically processed screens Is less than that the
convergence angle of the blue phosphor-imping-  of conventional wet
processed screens. The dry proc- ing electron beam, to selectively
discharge the ex-  ess requires no drying step, and the photoconductive
posed areas. The shadow mask 25 is removed from  layer is orders of
magnitude more sensitive than the the panel 12 and the panel is moved to a
third devel-  30  materials used in the wet process, so that only milli-
oper 42 containing suitably prepared dry-powdered  seconds of exposure to a
xenon flash lamp are re- particles of blue-emitting phosphor screen
structure  quired to perform the exposure steps. Additionally, material.
The phosphor particles are surface-treated,  the lighthouses require no
additional cooling, be- as described above, with a suitable charge
controlling  cause of the brief exposure times, so that thermal material,
such as gelatin, which provides a positive  35  degradation and
misalignment are eliminated. The charge on the phosphor particles when
mixed, as de-  novel process thus permits a higher output of product
scribed above, with suitably prepared surface-treated  using a cleaner.
more efficient process and provides carrier beads. The  triboelectrically
positively  a significant reduction in cost. charged, dry-powdered,
blue-emitting, phosphor par-  It should be clear to one skilled in the art
that the tides are expelled from the third developer42, repel-  40  present
process can be modified within the scope of led by the positively charged
areas of the photocon-  the present invention. For example, the
photoconduc- ductive layer 34, the matrix 23 and the green phos-  tive
layer can be charged negatively and, after expos- phor material, and
deposited onto the discharged,  ure to three color fields, the negatively
charged pat- light-exposed areas of the photoconductive layer. The  tern
can be developed with positively charged dry- deposited blue-emitting
phosphor particles are fixed,  45  powder black matrix material. The
phosphor particles as described below, to the photoconductive layer.  can
also be negatively charged depending upon the The process of charging,
exposing, developing  material used on the carrier beads and phosphor par-
and fixing is repeated again for the dry-powdered,  tiles to control the
triboelectric charge. Alternatively, red-emitting, surface treated phosphor
particles of  a conventional wet deposition process may be used screen
structure material. The exposure to visible  50  to form the
light-absorptive black matrix and then the light, to selectively discharge
the positively charged  novel electrophotographic process may be used to
areas of the photoconductive layer 34, is from a third  deposit
triboelectrically charged, dry-powdered position within the lighthouse,
which approximates  phosphor materials. the convergence angle of the red
phosphor-impinging electron  beam. The triboelectrically  positively  55
charged, dry-powdered, red-emitting phosphor par-  Claims tides are mixed
with the surface-treated carrier beads In the ratio described above and
expelled from  1. Amethod of electrophotographically manufactur- 5    
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phosphor-impinging electron  beam. The triboelectrically  positively  55
charged, dry-powdered, red-emitting phosphor par-  Claims tides are mixed
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9                   EP 0 378 911 B1                 10 Ing a luminescent
screen assembly (22) on a sub-   photoconductive layer (34) with
triboelectrically strate (18) forusewithin a cathode raytube (10),
charged, dry-powdered light-absorptive screen Including the steps of:
structure material including a polymer and a a) coating said substrate with
a conductive     charge control agent, layer (32),
5            fixing said light-absorptive screen struc- b) overcoating said
conductive layer with a     ture material, and photoconductive layer (34),
reestablishing a substantially uniform c) establishing an electrostatic
charge on said  electrostatic charge on said photoconductive lay-
photoconductive layer,                          er and on said
light-absorptive screen structure d) exposing selected areas of said
photocon-  10  material. ductive layer to visible light to affect the
charge thereon, and                          4. The method of claim 3,
characterized In that said e) developing said photoconductive layerwith
fixing thereof includes exposing said light- a charged screen structure
material; charac-    absorptive screen structure material to infrared
terized in that said screen structure material  15  radiation to bond said
material to said photocon- is dry-powdered and surface-treated with a
ductive layer (34). surface charge control agent to control the tri-
boelectrical charging thereof.               5. The method of claim 2,
characterized in that, prior to step a), the method includes the
preliminary 2. A method of electrophotographically manufactur-  20     stop
of forming a conventional light-absorptive ing a luminescent screen
assembly (22) on an in-   matrix pattern on said interior surface of said
terior surface of a faceplate panel (12) for a color  faceplate panel (12).
cathode ray tube (10), comprising the steps of: a) coating said surface of
said panel with a  6. The method of claim 2, characterized In that the
volatilizable conductive layer (32),    25      fixing of step f) comprises
thermally bonding said b) overcoating said conductive layer with a
phosphor to said photoconductive layer (34). volatilizable photoconductive
layer (34) in- cluding a dye sensitive to visible light,    7. The method
of claim 6, characterized in that the c) establishing a substantial;y
uniform elec-    step of thermally bonding is provided by irradiat-
trostatic charge on said photoconductive lay-  30  ing said phosphor with
infrared radiation. er, d) exposing selected areas of said photocon-  8. A
method of electrophotographically manufactur- ductive layer to visible
light to affect the     Ing a luminescent screen assembly (22) on an in-
charge thereon,                                  terior surface of a
faceplate panel (12) for a color e) applying a charged first color-emitting
35  CRT (10), characterized by the steps of: phosphor onto said exposed,
selected areas         a) coating said surface of said panel with a of said
photoconductive layer,                     volatilizable conductive layer
(32); f) fixing said first color-emitting phosphor to    b) overcoating
said conductive layer with a said photoconductive layer,
volatilizable photoconductive layer (34) in- g) repeating steps c, d, e and
f, consecutively,  40  cluding a dye sensitive to visible light, said dye
for charged second and third color-emitting        being selected from the
group consisting of phosphors to form a luminescent screen com-
crystal violet, chloridine blue and rhodamine prising picture elements of
triads of color-       EG; emitting phosphors,
c) establishing a substantially uniform elec- h) aluminizing said
luminescent screen, and    45  trostatic charge on said photographic layer;
i) baking said faceplate panel to remove the       d) exposing, through a
mask (25), selected volatilizable constituents from said lumines-
areas of said photoconductive layer to visible cent screen to form said
luminescent screen        light from a xenon lamp (38) to affect the
assembly; characterized In thatsaid phosphor       charge on said
photoconductive layer; materials are dry-powdered and surface-  so
e) directly developing the unexposed areas of treated with at least a
surface charge control     the photoconductive layer with a triboelectri-
agent to control the triboelectrical charging      cally charged,
dry-powdered light-absorptive thereof.
screen structure material including a polymer and a charge control agent,
the charge on 3  The method of claim 2, characterized in that, sub-  55
said screen structure material being of oppo- sequent to step d), first
iteration, the method In-   site polarity to the charge on the unexposed
dudes the additional steps of:                        areas of the
photoconductive layer; developing the unexposed areas of said          f)
fixing said screen structure material by ther- 6    



C   L   M   S mally bonding said screen structure material
dungssteuermittel behandelt ist, um seine tri- to said photoconductive
layer;                     boelektrische Ladung zu steuern. g)
reestablishing a substantially uniform elec- trostatic charge on said
photoconductive lay-  2. Verfahren zur eletrophotographischen Herstel- er
and on said screen structure material;  5    lung aener
Leuchtschirmanordnung (22) auf einer h) exposing, through said mask, first
portions  Innenfliche sines Stirnplattenpaneels (12) fOrel- of said
selected areas of said photoconduc-      ne Farbkathodenstraehr6hre (10)
umfassend die tive layer to visible light from said lamp to af-  Schritte:
fect the charge on said photoconductive layer;     a) Beschichten der
Oberflache des Paneels I) reversal developing the first portions of said
10  mit elner verfl~chtigbaren leltenden Schicht selected areas of said
photoconductive layer       (32), with a triboelectrically charged,
dry-pow-         b) Oberbeschichten derleitenden Schichtmitei- dered, first
color-emitting phosphor screen        ner verflIchtigbaren photoleitenden
Schicht structure material, said first color-emitting      (34)
einschlieflich eines fOr sichtbares Licht phosphor being surface-treated
with at least  is   empfindiichen Farbstoffs, a surface charge control
agent to provide a        c) Errichten elner im wesentlichen gleichma-
charge of the same polarity as that on the un-     6igen elektrostatischen
Ladung auf der pho- exposed areas of said photoconductive layer
toleitenden Schicht, and on said light-absorptive screen structure      d)
Belichten ausgewhlter Bereiche der pho- material to repel said first
color-emitting phos-  20  toleltenden Schicht mit sichtbarem Licht, um phor
therefrom;                                    die Ladung darauf zu
beeinflussen, J) fixing said first color-emitting phosphor to    a)
Anbringen eines ersten farbemittlerenden the first portions of said
selected areas of said  Leuchtstoffs auf den belichteten ausgewahi-
photoconductive layer;                             ten Bereichen der
photoleitenden Schicht, k) repeating steps g, h, I and j, consecutively,
25  fl Fixieren des ersten farbemittberenden for triboelectrically charged,
dry-powdered        Leuchtstoffs auf der photoleitenden Schicht, second and
third color-emitting phosphor           g) Wiederholen der Schritte c, d,
e, f nachein- screen structure materials each being sur-         anderfOr
geladene zwelte und dritte farbemit- face-treated with at least a surface
charge        tierende Leuchtstoffe, um  elnen Leucht- control agent,
thereby forming a luminescent  30   schirm zu bliden, der Bildelemente aus
Tria- screen comprising picture elements of triads       den von
farbemittierenden Leuchtstoffen um- of color-emitting phosphors;
faBt, I) aluminizing said luminescent screen; and        h) Aluminisleren
des Leuchtschirms, und m) baking said faceplate panel to remove vol-
I) Brennen des Stirnplattenpaneels zum Ent- atilizable constituents from
said screen to  35    fernen der flflchtigen Bestandteile von dem form said
luminescent screen assembly.             Leuchtschirm, um die
Leuchtschirmanord- nung zu bilden; dadurch gskennzelchnet, daaf die
Leuchtstoffe aus Trockenpulver bestehen PatentansprOche
und deren Oberflache mit wengatens einem 40
Oberflachen-Ladungssteuermittel behandelt 1. Verfahren zur
elektrophotographischen Herstel-        ist, um deren triboelektrische
Ladung zu steu- lung einer Lumineszenzschirmanordnung (22)            ern.
auf einem Substrat (18) zur Verwendung in einer Kathodenstrahir6hre mit den
Schritten:          3. Verfahren nach Anspruch 2, dadurch gekenn- a)
Beschichten des Substrats mit elner leiten-  45  zeichnet, dall
anschiielend an den Schritt d) als den Schicht (32),
erste Iteration das Verfahren die zusatzlichen b) Oberbeschichten der
leitenden Schicht mit     Schritte einschiie~t: aner photoleitenden Schicht
(34),                     Entwickeln der nicht-belichtbten Berelche c)
Errichten einer elektrostatischen Ladung     der photoleitenden Schicht
(34) mit triboelek- auf der photolebtenden Schicht,         50      trisch
geladenem lichtabsorblerenden Schirm- d) Belichten ausgewahiter Bereiche
der pho-     aufbaumaterial aws Trockenpulver, das ein Poly- toleitenden
Schicht mit sichtbarem Licht, um     mer und sin Ladungssteuermittel
enthfilt, die Ladung darauf zu beeinflussen, und                Fixieren
des lichtabsorblerenden Schirm- e) Entwickeln der photoleitenden Schicht
mit    aufbaumaterials, und elnem geladenen Schirmaufbaumaterial; da-  5s
Wiedererichtung elnerweitgehend gleich- durch gekennzeichnet, dael das
Schirmauf-       fbrmigen elektrostatischen Ladung auf der photo-
baumaterlal aus Trockenpulver besteht und        leitenden Schicht und auf
dem lichtabsorbieren- seine Oberfllche mit einem Oberflichen-La-      den
Schirmaufbaumaterial. 7    
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nach Anspruch 3, dadurch gekenn-          g) Wiedererrichtin mit mlner im
wesentlichen zeichnet, daM die Fixierung das Belichtbn des
gleichmaligen elektrostatischen Ladung auf lichtabsorblerenden
Schirmaufbaumaterials mit       der photoleiitnden Schicht und dem Schirm-
Infrarotstrahlung einschlloSt, urn das Matrial an   aufbaumaterial; die
photoliotende Schicht (34) zu bindon.  6        h) Belichtbn ersterTelle
derausgewihiten Be- reilche der photoleltenden Schicht durch die 5.
Verfahron nach Anspruch 2, dadurch gekenn-          Maske mit sichtbarem
Licht von der Lampe, zelchnit, daB dieses vor dem Schritt a) den vor-
urn die Ladung auf der photoliltenden Schicht hergehenden Schritt umfaRt
eln konventionelles      zu beeinflussen; lichtabsorbierendes Matrixmuster
auf der Innen-  10  i) Umkehrentwicklung der ersten Teili der flache des
Stirnplattenpaneels (12) zu bilden.      ausgewahitin Bereilche der
photoleitenden Schicht mit elnem triboelektrisch geladenen 6. Verfahren
nach Anspruch 2, dadurch gskenn-          ersten farbemittierenden
Leuchtschirmauf- zekchnet, daB das Fixieren des Schrittbs fl die
bau-Trockenpulvermaterial, wobe1 der erste thermische Bindung des
Leuchtstffes an die  16      farbemittierende Leuchtstoff mit wenigstene
photoleiftnde Schicht (34) umfalt.                  elneim
Oberflichen-Ladungssteuermittel ober- flachenbehandilt bst, um eilne Ladung
mit der- 7. Verfahren nach Anspruch 6, dadurch gekenn-          silben
PolaritAtzuerzeugenwiedieaufdenun- zeichnet, dall der Schritt der
thermischen Bin-     belichbteon  Bereichen  der photoleitenden dung durch
Bestrahlung des Leuchtstoffs mit In-  20  Schlcht und auf dem
lichtabsorblerenden frarotstrahlung ausgefffhrtwird.
Schirmaulbaumatbrial, um davon den ersten farbemittierenden Leuchtstoff
abzustoBen; 6. Verfahren zur oloktrophotographischen Herstel-      J)
Fixieren des erstbn farbemittlbrenden lung elner Leuchtschirmanordnung (22)
auf der       Leuchtstoffs an den erston Teilen der ausge- Innenflfiche
mines Stirnplattbnpaneels (12) furei-  25  wahlbtn Bereiche der
photoleitenden Schicht; ne Farbkathodenstrahlrohro, gekennzeichnet
k) Wiederholung der Schritte g, h, l und j nach- durch die Schrittb:
einander fOr trlboelektrisch geladene zwelte a) Beschichtbn der Oberfilche
des Paneels        und dritte farbemittleiende Leuchtschirmauf- mit elner
verflichtigbaren leibtnden Schicht     bau-Trockonpulvermatbrialien, die
jeweils mit (32);                                  30        wenlgstens
einem  Oberflachen-Ladungs- b) Oberbeschichtmn derleitenden Schicht mat m-
setuermittol oberflichenbehandelt sind, urm ner verflOchtigbaren
photoleitenden Schicht      dadurch eonen Leuchtschirm zu bilden, der (34),
de einen fOr sichtbares Licht empfindii-   Bilddlementb aus Triaden von
farbemittieren- chen Farbstoff enthAlt, wobei der Farbstoff      den
Leuchtstoffen umfaft aws dir Gruppe ausgewahIt Ist, die aus Kri-  3s  1)
Aluminisiorung des Leuchtschirms, und stallviolett, Chloridinblau und
Rhodamin EG      m) Brennen des Stirnplattenpaneels zum bestbht;
Entfernen verflflchtigbarer Bestandteilo aus c) Errichten oiner weitgehond
gleichformigen     dem Schirm, um dim Leuchtschirmanordnung
elektrostatischen Ladung auf der photogra-       zu bilden. phischen
Schicht;                      40 d) Belichten ausgewAhlter Bereiche der
pho- tolelmtnden Schicht durch sine Maske (25) mit  Revendlcatlons
slchtbarem Licht von einer Xenon-Lampe (38), um die Ladung auf der
photoleitnden  1. Proo6de de fabrication eloctrophotographique Schicht zu
bieinflusmen;               4e      d'un ocran luminescent (22) sur un
substrat (18) e) unmittilbare Entwlcklung der unbelichte-    pour une
utilisation dans un tube A rayons catho- tin Bereiche der photoleitenden
Schicht mit    diques (CRT), comprenant les etapes consistant einem
triboelektrisch geladenen lichtabsor-    A: bierendon
Schirmaufbau-Trockenpulverma-          a) recouvrlr ledit substrat d'une
coucho toial, das min Polymer und sin Ladungssteu-  so  conductrice (32),
ermittel enthalt, wobel die Ladung auf dem       b) dbposer sur ladite
couche conductrice une Schirmaufbaumatbrial von entgogengosetz-
couche photoconductrice (34), tor Polaritat let wie die Ladung auf den
unbe-   c) 6tablilrune charge 6lectrostatique sur ladite lichteten
Berelchen  der photoleitonden         couche photoconductrice, Schicht,
s5         d) exposer des zones s6lectionn6es de ladite 13 Fixieren des
Schirmaufbautmaterlals durch     couche photoconductrice A la lumiere
visible thermische Bindung des Schirmaufbaumate-         pour affecter la
charge qui est sur la couche, et rials mit der photoleitnden Schicht
e) developper laditb couche photoconductrioe 8    



15                  EP 0 378 911 B1                 16 avec un materlau de
structure d'6cran char-     duit on poudre seche, charg6 triboelectrique-
ge ; caracterise en ce quo ledit matrbau de      ment, compronant un
polymbre et un agent de structure d'6cran eot r6dult en poudre bcche
controle de charge, et trait6 en surface avec un agent de contrdle
fixer ledit materiau de structure d'ecran de charge superficiel pour
controler sa char-   s  absorbant la lumiere , et go triboelectrique.
re6tablirune charge 6lectrostatique sensi- --
blement uniforms sur ladie couche photocon- 2. Procede de fabrication
electrophotographique        ductrice etsurledit materiau de structure
d'ecran d'un ecran luminescent (22) sur une surface inte-  absorbant la
lumlere. rieure d'un panneau de plaque frontale (12) des-  10 tine A un
tube A rayons cathodiques couleur (10),  4. Procede solon la revendication
3, caracteris en comprenant lea tapes consistant A:                 ce qua
ledit fixage de cs dernier consist. A expo- a) recouvrir ladito surface
dudit panneau       ser ledit mathriau destructure d'6cran absorbant d'une
couche conductrice volatile (32),         la lumlire A un rayonnement
Infrarouge pour Her b) deposer sur ladite couche conductrice une   1C
ledit mat6rau A ladite couche photoconductrice couche photoconductrico
volatile (34) in-       (34). cluant un colorant sensible A la lumibre
visi- ble,                                         5. Procedb sclon la
revendication 2, caract6ris6 on c) 6tablirune charge
6lectrostatiquesensible-    ce quo, avant l'tape a), le proced6 comprend
ment uniforme sur ladite couche photocon-  20   le'tape
preliminaireconsistantaformeruneconfi- ductrice,
guration matricdelle classique absorbent la lumie- d) exposer des zones
s6lectionndes de ladit     re sur laditb surface interieure dudit panneau
de couche photoconductrice A la lumiere visible     plaque frontale (12).
pour affecter la charge deposhe sur la cou- che,
25  6. Procede solon la revendication Z caracterise en e) appliquer une
premiere matiere lumines-      ce quo le fixage de l'6tape f) comprend le
fait de cents charg6e, emettrice de couleur sur les-    Her thermiquement
ladite matiere luminescente A dites zones seiectlonnees exposees de lad ite
lad ite couche photoconductrice (34). couche photoconductrice, f) fixer
ladke premeire matibre luminescente  30  7. Proced6 sclon la revendicatlon
6, caracteris6 en 6mettrice de couleur sur ladite couche photo-   co quo
l'etape de liaison thermique eat prevue en conductrice,
Irradiant ladite matiere luminescent. avec un g) rep6ter lee etapes c,de,
et f, consecutive-  rayonnement infrarouge. ment, pour des seconds
ettroisibme matibres luminescentes charg6es, emettrices de cou-  35  8.
Procede de fabrication 6lectrophotographique lour, afin de fomer un 6cran
luminescent        d'un ecran luminescent (22) surune surface inte-
comprenantdes 6l6ments d'image constitu6s       rieure d'un panneau de
plaque frontale (12) des- de triades de matleres luminescentes emet-
tinA un tube A rayons cathodiques couleur (10), trices de lumlere,
caract6rise par les 6tapes consistant A: h) effectuer une aluminisation
dudit ecran lu-  40  a) recouvfir ladite surface dudit panneau minescent,
et                                      d'une couche conductrice volatile
(32); I) cuire ledit panneau de plaque frontale pour     b) deposer sur
ladite couche conductrice une eliminer lee constituants volatiles dudit
ecran    couche photoconductrice volatile (34) in- luminescent pour former
ledit ensemble             cluant un colorant sensible A ia lumibre vbli-
d'ecran luminescent; caracterise on ce quo   45    ble, ledit colorant
6tant cholsl A partirdu grou- leadites matieres luminescentes sont reduites
pe comprenant le violet de methyle, le bleu de en poudre 6cche et traitees
en surface avec        chlorldine et la rhodamine EG; au moins un agent de
controls de charge de         c) tablir une charge 6lectrostatique
sensible- surface afin de contrOler leur charge triboe-      ment uniforme
sur ladite couche photographI- lectrique.                              so
quo; d) exposer, A travers un masque (25), des zo- 3. Procede solon la
revendication 2 caracterise en        nes selectionnees de ladle couche
photocon- ce quo, A la suits d' une premlbre iteration jus-     ductrice A
la lumiere visible A partird'une lam- qu' a'6tape d), Is procede Inclut les
etapes sup-     pe a xenon (38) pour affecter la charge sur la-
plementaires consistant A:                 55         dite couche
photoconductrico; developper les zones non exposees de la-        a)
developper directement les zones non ex- die couche photoconductrice (34)
avec un mate-        posees de la couche photoconductrice avec riau de
structure d'ecran absorbant la lumibre, re-   un materiau de structure
d'ecran absorbent la 9    
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poudre seche, charg6 tri- boelectriquement, comprenant un polymere et un
agent de contrdle de charge, la charge sur ledit materiau de structure
d'ecran 6tant de polarite oppos6e a la charge situ6e sur les   5 zones non
expos6es de la couche photocon- ductrice; f) fixer ledit materiau de
structure d'6cran en Riantthermiquementledit matiriau de structu- re
d'dcran A iadite couche photoconductrice;  10 g) rddtablir une charge
electrostatique sensi- blement uniforme surladite couche photocon- ductrice
et sur ledit materiau de structure d'6cran; h) exposer, A travers ledit
masque, des pre-  is mieres parties desdites zones selectionnees de ladite
couche photoconductrice a la lumie- re visible venant de laditb lampe pour
affecter la charge sur ladite couche photoconductri- ce;
20 i) developper en Inverse les premieres parties desdites zones
selectionnees de ladite cou- che photoconductrice avec un materiau de
structure d'6cran A base d'une premiere ma- tiere luminescente 6mettrice de
couleur, re-  25 dult en poudre seche, charg6 tribo6lectrique- ment, ladite
premibre matiere luminescente emettrice de couleur etant traitee en surface
avecau mons un agent de contr6le de charge de surface pour fournir une
charge de la  30 meme polarit6 quo cello sItu6e sur les zones non expos6es
de ladite couche photoconduo- trice et sur ledit mat6riau de structure
d'ecran absorbant la lumlere pour en repousser ladite premiere matlere
luminescente emettrice de   35 couleur; D fixer ladite premiere matlere
luminescente emettrice de couleur aux premleres parties desdites zones
s6lectlonn6es de ladite cou- che photoconductrice;                   40 k)
repdter les Mtapes g, h,i et j cons6cutive- ment, pour des mat6riaux de
structure d'ecran A base des seconde et troisibme ma- tibres luminescentbs
emettrices de couleur, reduits en poudre seche, charges tribo6lectfi-  45
quement, chacun etant traite en surface avec au moins un agent de contrdie
de charge de surface formant ainsi un ecran luminescent comprenant des
el6ments d'image constitues de triades de matibres luminescentes emet-  so
trices de couleurs; I) effectuer une aluminisatlon dudit 6cran lu-
minescent; et m) cuire ledit panneau de plaque frontale pour eliminer les
constituants volatiles dudit 6cran  5S pour former ledit ensemble d'ecran
lumines- cent. 10    


