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matrix processing) requires a large number of major processing steps,
necessitates extensive plumbing The present invention relates to a method
of man-  and the use of clean water, requires phosphor sal- ufacturing a
luminescent screen assembly, and more  vage and reclamation, and utilizes
large quantities of particularly to electrophotographically manufacturing
5   electrical energy for exposing and drying the phos- a screen assembly
fora color cathode-ray tube (CRT)  phor materials. using triboelectrically
charged, dry-powdered sur-     US Patent No.4921767, issued May 1, 1990 to
face-treated screen structure and filming materials.  P.Datta et al, and
European Patent Applications Nos. A conventional shadow mask-type CRT
compris-    89312872.6 and 89312873.8 filed on 11 December es an evacuated
envelope having therein a viewing   10  1989, describe an improved process
for manufactur- screen comprising an array of phosphor elements of  ing CRT
screen assemblies using triboelectrically three different emission colors
arranged in a cyclic or-  charged dry-powdered screen structure materials,
der, means for producing three convergent electron  and surface-treated
phosphor particles having a cou- beams directed towards the screen, and a
color se-  pling agent thereon to control the triboelectric charg- lection
structure or shadow mask comprising a thin  15  ing characteristics of the
phosphor particles. During multi-apertured sheet of metal precisely
disposed be-  the manufacturing process, the surface-treated tween the
screen and the beam-producing means.     screen structure materials are
electrostatically at- The apertured metal sheet shadows the screen, and
tracted tothe photoconductive layeron thefaceplate, the differences in
convergence angles permit the   and the attractive force is a function of
the magnitude transmitted portions of each beam to selectively ex-  20
ofthe triboelectric charge on the screenstructurema- cite phosphor elements
of the desired emission color.  terials. Thermal bonding has been utilized
to affix the A matrix of light-absorptive material surrounds the
relatively loosely bonded surface-treated materials to phosphor elements.
the photoconductive layer, however, thermal bonding U.S. Pat. No.3,475,169,
issued to H. G. Lange on  occasionally causes cracks in the photoconductive
Oct. 28, 1989, discloses a process for electrophoto-  25  layer, which
becomes detached during a subsequent graphically screening color
cathode-ray tubes. The  filming step in the manufacturing process.
Additional- inner surface of the faceplate of the CRT is coated  ly, it is
desirable to eliminate the fusable thermoplas- with a volatilizable
conductive material and then over-  tic phosphor coating that is used with
some of the coated with a layer of volatilizable photoconductive
above-identified triboelectrical processes since such material. The
photoconductive layer is then uniformly  30  coatings add additional
organic materials which can charged, selectively exposed with light through
the  negatively affect phosphoremission efficiency. It has shadow mask to
establish a latent charge image, and  been determined that an alternative
method of dry developed using a high molecular weight carrier liq-  filming
Is thus desirable to increase phosphor effi- uid. The carrier liquid bears,
in suspension, a quantity  ciency, screen uniformity and adherence while
pre- of phosphor particles of a given emissive color that  35  venting the
lossofscreen assembliesduring the man- are selectively deposited onto
suitably charged areas  ufacturing process due to cracked or detached pho-
of the photoconductive layer, to develop the latent im-  toconductive
layers. age. The charging, exposing and deposition process    In accordance
with the present Invention, a meth- is performed for each of the three
color-emissive  od of manufacturing a luminescent screen assembly phosphors
of the screen. An improvement in electro-  40  on a substrate of a CRT
includes the steps of provid- photographic screening is described in U.S.
Pat. No.  ing a coating of a non-luminescent screen structure 4,448,888,
issued to H. G. Olieslagers et al. on May  material in a predetermined
pattern on the substrate 15, 1984. In that patent, phosphor particle
adhesion  and depositing a plurality of color-emitting screen Is said to be
increased by uniformly exposing, with  structure materials on the
substrate. The color-emit- light, the portions of the photoconductive layer
lying   45  ting screen structure materials are surrounded by the between
the deposited pattern of phosphor particles  non-luminescent material. An
electrostatically-char- after each deposition step, so as to reduce or dis-
ged dry-powdered resin is deposited onto the color- charge any residual
charge and to permit a more uni-  emitting and non-luminescent screen
structure mate- form recharging of the photoconductor for subse-   rials
and fused toform asubstantiallycontinuous film. quent depositions.
50      In the drawings: The two above-cited patents disclose an electro-
FIG. I is a plan view, partially in axial section, of photographic process
that is, in essence, a wet proc-  a color cathode-ray tube made according
to the ess. A drawback of the wet process Is that it may not  present
invention. be capable of meeting the higher resolution demands    FIG. 2 is
a section of a screen assembly of the of the next generation of
entertainment devices and   55  tube shown in FIG. 1. the even
higherresolution requirements for monitors,   FIGS. 3a-3g show selected
steps in the manufac- work stations and applications requiring color alpha-
turing of the tube shown In FIG. 1. numeric text. Additionally, the wet
process (including  FIG. 1 shows a color CRT 10 having a glass en- 2    



3                   EP 0 403 263 B1                 4 velope 11 comprising
a rectangularfaceplate panel 12  nersurface of the viewing faceplate 18 is
then coated and a tubular neck 14 connected by a rectangularfun-  with a
layer 32 of electrically conductive material nel 15. The funnel 15 has an
internal conductive coat-  which provides an electrode for an overlying
photo- ing (not shown) that contacts an anode button 16 and   5
conductive layer 34. The photoconductive layer 34 extends into the neck 14.
The panel 12 comprises a  comprises a volatilizable organic polymeric
material, viewing faceplate or substrate 18 and a peripheral  a suitable
photoconductive dye sensitive to visible flange or sidewall 20, which is
sealed to the funnel 15  light and a solvent. The composition and method of
by a glass frit 21. A three color phosphor screen 22 is  forming the
conductive layer 32 and the photocon- carried on the Inner surface of the
faceplate 18. The   10  ductive layer 34 can be as described in the above-
screen 22, shown in FIG. 2, preferably is a line screen  identified
European application No. 89312873.6. which includes a multiplicity of
screen elements com-  The photoconductive layer 34 overlying the con-
prised of red-emitting, green-emitting and blue-   ductive layer 32 is
charged in a dark environment by emitting phosphor stripes R, G and B,
respectively,  a conventional positive corona discharge apparatus arranged
in color groups or picture elements of three   15  36, schematically shown
in FIG. 3b, which moves stripes or triads, in a cyclic order and extending
in a  across the layer 34 and charges it within the range of direction
which is generally normal to the plane in  +200 to +700 volts, +200 to +400
volts being prefer- which the electron beams are generated. In the nor-
red. The shadow mask 25 is Inserted in the panel 12, mal viewing position
of the embodiment, the phos-  and the positively-charged photoconductor is
ex- phor stripes extend In the vertical direction. Prefer-  20  posed,
through the shadow mask, to the light from a ably, the phosphor stripes are
separated from each  xenon flash lamp 38 disposed within a conventional
other by a light-absorptive matrix material 23, as is  three-in-one
lighthouse (represented by lens 40 of known in the art. Alternatively, the
screen can be a  FIG. 3c). After each exposure, the lamp is moved to dot
screen. A thin conductive layer 24, preferably of  a different position, to
duplicate the incident angle of aluminum, overlies the screen 22 and
provides a   25  the electron beams from the electron gun. Three ex- means
for applying a uniform potential to the screen  posures are required, from
three different lamp posi- as well as for reflecting light, emitted from
the phos-  tions, to discharge the areas of the photoconductor phor
elements, through the faceplate 18. The screen  where the light-emitting
phosphors subsequently will 22 and the overlying aluminum layer 24 comprise
a  be deposited to form the screen. After the exposure screen assembly.
30  step, the shadow mask 25 is removed from the panel With respect again
to FIG. 1, a multi-apertured  12, and the panel is moved to a first
developer 42 color selection electrode or shadow mask 25 is re-  (FIG. 3d).
The first developer contains suitably pre- movably mounted, by conventional
means, In prede-  pared dry-powdered particles of a light-absorptive
termined spaced relation to the screen assembly. An  black matrix screen
structure material and surface- electron gun 26, shown schematically by the
dashed   35  treated insulative carrier beads (not shown),which lines in
FIG. 1, is centrally mounted within the neck  have a diameter of about 100
to 300 microns, and 14, to generate and direct three electron beams 28
which impart a triboelectrical charge to the particles along convergent
paths, through the apertures in the  of black matrix material, as described
herein. mask25, to the screen 22. The gun 26 may be, forex-    Suitable
black matrix materials generally contain ample, a bi-potential electron gun
of the type descri-  40  black pigments which are stable at a tube
processing bed in U.S. Patent No. 4,620,133, issued toA. Morrell
temperature of [err] Black pigments suitable for et al., on Oct. 28, 1986,
or any other suitable gun.  use in making matrix materials Include: iron
manga- The tube 10 is designed to be used with an ex-  nese oxide, iron
cobalt oxide, zinc iron sulfide and In- ternal magnetic deflection yoke,
such as yoke 30 lo-  sulating carbon black. The black matrix material is
cated in the region of the funnel-to-neck junction.  45  prepared by
melt-blending the pigment, a polymer When activated, the yoke 30 subjects
the three     and a suitable charge control agentwhich controlsthe beams 28
to magnetic fields which cause the beams  magnitude of the triboelectric
charge imparted to the to scan horizontally and vertically in a rectangular
ras-  matrix material. The material is ground to an average ter over the
screen 22. The initial plane of deflection  particle size of about 5
microns. (at zero deflection) is shown by the line P-P in FIG.  50  The
black matrix material and the surface-treated 1, at about the middle of the
yoke 30. For simplicity,  carrier beads are mixed in the developer 42,
using the actual curvatures of the deflection beam paths in  about 1 to2
percent by weight of black matrix material. the deflection zone are not
shown.                 The material and beads are mixed so that the finely
The screen 22 is manufactured by a novel elec-  divided matrix particles
contact and are charged, e.g., trophotographic process that is
schematically repre-  55   negatively, by the surface-treated carrier
beads. The sented in FIGS. 3a through 3g. Initially, the panel 12
negatively-charged matrix particles are expelled from is washed with a
caustic solution, rinsed with water,  the developer 42 and attracted to the
positively-char- etched with buffered hydrofluoric acid and rinsed  ged,
unexposed area ofthe photoconductive layer34, once again with water, as is
known in the art. The in-  to directly develop that area. 3    
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layer 34, containing the ma-  trostatically attached, or bonded, to the
photoconduc- trix 23, is uniformly recharged to a positive potential  tive
layer 34. The adherence of the screen structure of about 200 to 400 volts,
forthe application of the first  materials can be increased by directly
depositing of three triboelectrically charged, dry-powdered, col-   5
thereon an electrostatically charged dry-powdered or-emitting phosphor
screen structure materials.   filming resin from a fifth developer 42 (FIG.
3f). The While non-surface-treated phosphor materials are   conductive
layer 32 is grounded during the deposition preferred for their higher
emission efficiency, sur-  of the resin. Asubstantially uniform positive
potential face-treated phosphor materials, described in the  of about 200
to 400 volts may be applied to the pho- above-identified U.S. Patent
No.4,921,727 and Euro-  10  toconductive layer and to the overlying screen
struc- pean application No. 89312872.8 may be utilized. The  ture materials
using the discharge apparatus 36 (FIG. shadow mask 25 is reinserted into
the panel 12, and  3e), prior to the filming step, to provide an attractive
selected areas of the photoconductive layer 34, cor-  potential and to
assure a uniform deposition of the responding to the locations where
green-emitting   resin which, In this instance, would be charged neg-
phosphor material will be deposited, are exposed to  15  atively. The
developer may be, for example, a Rans- visible light from a first location
within the light-  burg gun which charges the resin particles by corona
house,to selectively discharge the exposed areas.  discharge. The resin is
an organic material with a low The first light location approximates the
convergence  glass transition temperature/melt flow index of less angle of
the green phosphor-impinging electron     than about [err] and with a
pyrolyzation tempera- beam. The shadow mask 25 is removed from the pan-  20
ture of less than about [err] The resin is water in- el 12, and the panel
is moved to a second developer  soluble, preferably has an irregular
particle shape for 42. The second developer contains triboelectrically
better charge distribution, and has a particle size of charged,
dry-powdered particles of green-emitting  less than about 50 microns. The
preferred material is phosphor screen structure material, and surface-
n-butyl methacrylate; however, other acrylic resins, treated carrier beads.
One thousand grams of sur-  25   methyl methacrylates and polyethylene
waxes have face-treated carrier beads are combined with about  been
successfully utilized. Between about 1 and 10 15 to 25 grams of phosphor
particles in the second  grams, and typically about 2 grams, of powdered
film- developer 42. The carrier beads are treatedwith aflu-  ing resin is
deposited onto the screen surface 22 of orosilane coupling agent to impart
a, e.g., positive,  the faceplate 18. The faceplate is then heated to a
charge on the phosphor particles. To charge the   30  temperature of
between 100 to 120C for about 1 to phosphor particles negatively, an
aminosilane cou-  5 minutes using a heat source such as heaters 44 pling
agent is used on the carrier beads. The positive-  (FIG. 3g), to melt the
resin and to form a substantially ly-charged green-emitting phosphor
particles are ex-  continuous film 46 which bonds the screen structure
pelled from the developer, repelled by the positively-  materials to the
faceplate 18. By way of example, 3 charged areas of the photoconductive
layer 34 and   35   minutes are required to melt 2 grams of resin using a
matrix 23, and deposited onto the discharged, light  plurality of
longitudinally extending radiant heaters, exposed areas of the
photoconductive layer, in a   such as CH-40 heaters available from Corning
Glass process known as reversal developing.              Works, Corning,
N.Y. The film 46 is water insoluble The process of charging, exposing and
develop-  and acts as a protective barrier if a subsequent wet- ing is
repeated for the dry-powdered, blue- and red-  40  filming step is required
to provide additionalfilm thick- emitting, phosphor particles of screen
structure ma-  nessoruniformity. If sufficient dry-filming resin isutil-
terial. The exposure to visible light, to selectively dis-  ized, the
subsequent wet-filming step is unneces- charge the positively-charged areas
of the photocon-  sary. An aqueous 2 to 4 percent, by weight, solution
ductive layer34, is made from a second and then from  of boric acid or
ammonium oxalate Is oversprayed a third position within the lighthouse, to
approximate  45  onto the film 46 to form a ventilation-promoting coat- the
convergence angles of the blue phosphor- and   ing (not shown). Then the
panel is aluminized, as is red phosphor-impinging electron beams,
respective-  known in the art, and baked at a temperature of about ly. The
triboelectrically positively-charged, dry-pow-  425C for about 30 to 60
minutes or until the volatiliz- dered phosphor particles are mixed with the
surface-  able organic constituents are driven from the screen treated
carrier beads in the ratio described above and   50  assembly. The
ventilation-promoting coating begins expelled from a third and then a
fourth developer 42,  to bake-out at about [err] and produces small pin
repelled by the positively-charged areas of the previ-  holes in the
aluminium layer which facilitate removal ously deposited screen structure
materials, and de-  of the organic constituents without blistering the alu-
posited on the discharged areas of the photoconduc-  minum layer. tive
layer 34, to provide the blue- and red-emitting   55  The dry-powdered
resins, with the exception of phosphor elements, respectively.
the polyethylene waxes,also may be formed orfused The screen structure
materials, comprising the  into the film 46,by exposing the
electrostatically de- surface-treated black matrix material and the green-,
posited resins to a suitable solvent such as acetone blue-, and
red-emitting phosphor particles are elec-  (which is preferred),
chlorobenzene, toluene, methyl 4    



7                   EP 0 403 263 B1                 8 ethyl ketone (MEK),
or methyl isobutyl ketone      bare area of the faceplate, previously
occupied bythe (MIBK). The solvent exposure (not shown) can be
overcoated insolubilized polymeric regions, by the achieved either by
fogging, vapor deposition, or by di-  wet photolithographic process
described in U.S. Pa- rect spray means. The solvent method provides a   5
tent No. 2,625,734,issued to H. B. Law on Jan. 20, more uniform film layer
46 than does the heating   1953. method disclosed above; however, special
handling      After the matrix and phosphor elements are and venting are
required If solvent fusing of the film  formed bythe conventional process
described In U.S. is utilized. Of the three solvent exposure methods for
Patent No. 2,625,734, thefilming is done bythe novel fusing the film, vapor
deposition is the slowestbut  10  dry-powdered resin process. The matrix,
formed of gentlest and least likely to disturb the filming resin  carbon (a
conductive material), is grounded,and the and underlying screen structure
materials. The direct  electrostatically negatively-charged, dry-powdered
spray method of solvent exposure is the fastest meth-  filming resin Is
deposited on the screen structure ma- od and does not require complex
equipment; how-    terials. The matrix is grounded to prevent a negative
ever, it tends to displace the underlying screen struc-  15  charge-buildup
and subsequent repulsion of the dry- ture materials. Fogging is the
preferred solvent ex-  powdered filming resin that would otherwise occur.
posure method,because it optimizes the process by  The filming resin,
deposited as described above, is combining the speed of the spray with the
gentleness  fused to form a substantially continuous, smooth film of the
vapor.                                      identical to film 46 described
above. The film is over- While the invention has been described in terms
20  sprayed with the above-described ventilation-pro- of filming a viewing
screen made using dry-powdered  moting coating, aluminized and baked,as is
known in screen structure materials, the dry-powdered filming  the art to
form the screen assembly. resin of the present invention may be used in
conjunc- tion with the conventional wet photolithographic screening
process.                            25   Claims In the wet process, a light
absorbing matrix com- prising a suitable dark pigment of elemental carbon
is  1. Amethod of manufacturing a luminescent screen formed on the inner
surface of the faceplate,by the    assembly on a substrate of a color CRT,
compris- method described in U.S. Patent No. 3,558,310, is-    ing the
steps of: sued to E. Mayaud on Jan. 26, 1971, as further re-  30   a)
providing a layer of a non-luminescent fined in U.S. Patent No.
4,049,452,issued to E.          screen-structure material in a
predetermined Mayaud Nekut on Sept. 20, 1977. Briefly, the inner
pattern on said substrate; and surface ofthefaceplate is coated with afilm
ofa clear    b) depositing a plurality of color-emitting polymeric material
whose solubility is altered when      screen-structure materials on said
substrate, exposed to radiant energy. A shadow mask is posi-  35    said
color-emitting materials being bounded tioned within the faceplate, above
the film, and a       by said non-luminescent material; character-
lighthouse projects light through the mask. The irra-    ized by the steps
of diated regions of thefilm harden; thatis,they become     (c) depositing
an electrostatically-charged insoluble in water. The exposure through the
mask is     dry-powdered resin onto said non-lumines- performed three
times, each time with the light inci-  40  cent (23) and said
color-emitting (G,B,R) dent at a slightly different angle so that the rays
hard-  screen structure materials; and en the film in groups of three, as
is known in the art.  (d) fusing said resin to form a substantially After
the exposure, the shadow mask Is removed           continuous film layer
(46). from the faceplate,and the exposed coating is sub- jected to flushing
with waterto remove the soluble,  45  2. A method of
electrophotographically manufactur- unexposed, portion of the film and to
expose the bare  ing a luminescent screen assembly on a sub- faceplate
while retaining the Insolublized regions in  strate of a color CRT,
comprising the steps of: place. Then, the developed film is overcoated with
a     a) coating said surface of said substrate with layer containing
particles of screen structure materi-   a volatilizable conductive layer;
al, such as the aforementioned elemental carbon In a   50  b) overcoating
said conductive layer with a suitable composition. The overcoating is dried
and       volatilizable photoconductive layer including a cooled. After
cooling, the overcoating Is well adhered   dye sensitive to visible light;
to the polymeric regions and to the bare faceplate       c) establishing a
substantially uniform electro- surface. Finally, the retained polymeric
regions are     static charge on said photoconductive layer; removed
together with the overlying overcoating,  55     d) exposing selected areas
of said photocon- while retaining that portion of the overcoating ad-
ductive layer to visible light to affect the hered to the bare faceplate
surface which now com-       charge thereon; prises the matrix.
e) developing selected areas of said photo- The phosphor elements are
formed in the now           conductive layer with a triboelectrically 5    



ethyl ketone (MEK), or methyl isobutyl ketone       barearea
ofthefaceplate, previouslyoccupied bythe (MIBK). The solvent exposure (not
shown) can be     overcoated insolubilized polymeric regions, by the
achieved either by fogging, vapor deposition, or by di-  wet
photolithographic process described in U.S. Pa- rect spray means. The
solvent method provides a   5   tent No. 2,625,734,issued to H. B. Law on
Jan. 20, more uniform film layer 46 than does the heating    1953. method
disclosed above; however, special handling      After the matrix and
phosphor elements are and venting are required if solvent fusing of the
film  formed by the conventional process described in U.S. is utilized.
Ofthe three solvent exposure methods for  Patent No. 2,625,734, the filming
is done bythe novel fusing the film, vapor deposition is the slowest,but
10  dry-powdered resin process. The matrix, formed of gentlest and least
likely to disturb the filming resin  carbon (a conductive material), is
grounded,and the and underlying screen structure materials. The direct
electrostatically negatively-charged, dry-powdered spray method of solvent
exposure is the fastest meth-  filming resin is deposited on the screen
structure ma- od and does not require complex equipment; how-     terials.
The matrix is grounded to prevent a negative ever, it tends to displace the
underlying screen struc-  15  charge-buildup and subsequent repulsion of
the dry- ture materials. Fogging is the preferred solvent ex-  powdered
filming resin that would otherwise occur. posure method,because it
optimizes the process by   The filming resin, deposited as described above,
Is combining the speed of the spray with the gentleness  fused to form a
substantially continuous, smooth film of the vapor.
identical to film 46 described above. The film is over- While the invention
has been described in terms   20  sprayed with the above-described
ventilation-pro- of filming a viewing screen made using dry-powdered
moting coating, aluminized and baked,as is known in screen structure
materials, the dry-powdered filming  the art to form the screen assembly.
resin of the present invention may be used in conjunc- tion with the
conventional wet photolithographic screening process.
25   Claims In the wet process, a light absorbing matrix com- prising a
suitable dark pigment of elemental carbon is  1. A method of manufacturing
a luminescent screen formed on the inner surface of the faceplate,by the
assembly on a substrate of a color CRT, compris- method described In U.S.
Patent No. 3,558,310, is-     Ing the steps of: sued to E. Mayaud on Jan.
26, 1971, as further re-  30    a) providing a layer of a non-luminescent
fined in U.S. Patent No. 4,049,452,issued to E.            screen-structure
material in a predetermined Mayaud Nekut on Sept 20, 1977. Briefly, the
inner         pattern on said substrate; and surface of thefaceplate is
coated with afilm of a clear    b) depositing a plurality of color-emitting
polymeric material whose solubility is altered when       screen-structure
materials on said substrate, exposed to radiant energy. A shadow mask Is
posi-  35     said color-emitting materials being bounded tioned within the
faceplate, above the film, and a         by said non-luminescent material;
character- lighthouse projects light through the mask. The irra-     ized
by the steps of diated regions of thefilm harden; that is, they become
(c) depositing an electrostatically-charged insoluble in water. The
exposure through the mask is      dry-powdered resin onto said non-lumines-
performed three times, each time with the light inci-   40  cent (23) and
said color-emitting (G,B,R) dent ata slightly different angle so that the
rays hard-  screen structure materials; and en the film in groups of three,
as is known in the art.   (d) fusing said resin to form a substantially
After the exposure, the shadow mask is removed             continuous film
layer (46). from the faceplate,and the exposed coating is sub- jected to
flushing with water,to remove the soluble,  45  2.
Amethodofelectrophotographicallymanufactur- unexposed, portion of the film
and to expose the bare   ing a luminescent screen assembly on a sub-
faceplate while retaining the insolubilized regions in  strate of a color
CRT, comprising the steps of: place. Then, the developed film is overcoated
with a      a) coating said surface of said substrate with layer containing
particles of screen structure materi-    a volatilizable conductive layer;
al, such as the aforementioned elemental carbon in a   50  b) overcoating
said conductive layer with a suitable composition. The overcoating is dried
and        volatilizable photoconductive layer including a cooled. After
cooling, the overcoating is well adhered     dye sensitive to visible
light; to the polymeric regions and to the bare faceplate        c)
establishing a substantially uniform electro- surface. Finally, the
retained polymeric regions are       static charge on said photoconductive
layer; removed together with the overlying overcoating,  55      d)
exposing selected areas of said photocon- while retaining that portion of
the overcoating ad-        ductive layer to visible light to affect the
hered to the bare faceplate surface which now com-        charge thereon;
prises the matrix.                                        e) developing
selected areas of said photo- The phosphor elements are formed in the now
conductive layer with a triboelectrically 5    charged dry-powdered, first
color-emitting          second and third portions of said selected 



phosphor material; and                              areas of said
photoconductive layer using tri- f) sequentially repeating steps c, d and e
for       boelectrically charged, dry-powdered, sec- triboelectrically
charged, dry-powdered, sec-   5   ond and third color-emitting phosphor
screen ond and third color-emitting phosphor materi-        structure
materials, thereby forming a lumi- als, to form a luminescent screen
comprising        nescent screen comprising picture elements picture
elements of triads of color-emitting        of triads of color-emitting
phosphors; phosphor materials;
characterized by: characterized by the steps of:           10         j)
increasing the adherence of said surface- g) establishing an electrostatic
charge on said     treated screen structure materials (23,G,B,R)
photoconductive layer (34) and the overlying        to said photoconductive
layer (34) by estab- phosphor materials (G,B,R);
lishing a substantially uniform electrostatic h) depositing an
electrostatically charged dry-     charge on said photoconductive layer and
the powdered resin onto said phosphor materials;  15    overlying screen
structure materials; and                                                 k)
depositing an electrostatically charged dry- i) fusing said resin to form a
substantially con-   powdered resin onto said screen structure tinuous film
layer (46).                            materials; and l) fusing said resin
to form a substantially con- 3. A method of electrophotographically
manufactur-  20    tinuous water insoluble film layer (46). ing a
luminescent screen assembly on an interior surface of a faceplate panel for
a color CRT, com-  4. The method of claim 2 or 3, characterized in that
prising the steps of:                               said dry-powdered
acrylic resin is selected from a) coating said surface of said panel with a
the group consisting of n-butyl methacrylate, me- volatilizable conductive
layer;          25      thyl methacrylate and polyethylene waxes. b)
overcoating said conductive layer with a volatilizable photoconductive
layer including a  5. The method of claim 4, characterized in that said dye
sensitive to visible light                   resin is fused by heating said
resin to a tempera- c) establishing a substantially uniform electro-  ture
of less than about [err] static charge on said photoconductive layer;   30
d) exposing, through a mask, selected areas   6. The method of claim 4,
characterized in that said of said photoconductive layer to visible light
resin is n-butyl methacrylate or methyl metha- from a xenon lamp to affect
the charge on said    crylate and Is fused by contacting said resin with
photoconductive layer;                           a suitable solvent e)
directly developing the unexposed areas of  35 the photoconductive layer
with a triboelectri-  7. The method of claim 6, characterized in that con-
cally charged, dry-powdered, surface-treat-      tacting said resin
includes fogging, vaporsoaking ed, light-absorptive screen structure
material,   and spraying said resin with said solvent. the charge on said
screen structure material be- ing of opposite polaritytothe charge on the
un-  40   8. The method of claim 7, characterized in that said exposed
areas of the photoconductive layer;      solvent is selected from the group
consisting of f) re-establishing a substantially uniform elec-  acetone,
chlorobenzene, toluene, MEK, and trostatic charge on said photoconductive
layer    MIBK. and on said screen structure material; g) exposing, through
said mask first portions   45   9. The method of any of claims 2-8
characterized by of said selected areas of said photoconduc-       the
further steps of: tive layer to visible light from said lamp to af-
providing said continuous film layer (46) fectthe charge on said
photoconductive layer;     with a ventilation-promoting coating; h)
reversal developing the first portions of           aluminizing said screen
(22); and said selected areas of said photoconductive   50       baking
said screen at an elevated temper- layer with a triboelectrically charged,
dry-      ature to remove the volatilizable constituents powdered, first
color-emitting  phosphor         therefrom, to form said luminescent screen
as- screen structure material, having a charge of     sembly (22, 24). the
same polarity as that on the unexposed areas of said photoconductive layer
and on   55 said light-absorptive screen structure materi-  PatentansprOche
al, to repel said first color-emitting phosphor therefrom; and
1. Verfahren zur Herstellung einer Leuchtschirm- i) sequentially repeating
steps f, g and h for   anordnung auf einem  Substrat einer Farb- 6    11
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Kathodenstrahirohre, umnfassend die Schritte:      lung einer
Leuchtschirmanordnung auf der In- 



a) Vorsehen einer Schicht eines nicht-          nenfliche elner
Schirmtrigerplatte fOr sine Farb- leuchtenden Schirmaufbaumaterials in
einem      Kathodenstrahlrohre, umfassend die Schritte: vorgegebenen Muster
auf dem Substrat;   5          a) Beschichten der Flache der Platte mit
einer b) Aufbringen einerVieizahl von Farblichtaus-      verflOchtigbaren
leitenden Schicht; sendenden Schirmaufbaumateriailen, wobel           b)
Oberziehen der leitenden Schicht mit einer die Farblicht aussendenden
Materiallen durch       verfluchtigbaren lichtelektrischen Schicht, die das
nicht-leuchlende Material gebunden sind;       einenfflrsichtbares
Uchtempfindlichen Farb- gekennzeichnet durch die Schritte:      10
stoff enthalt c) Aufbringen eines elektrostatisch geladenen      c)
Errichtung einer im wesentlichen glelchma- trockenpulverisierten
Kunstharzes auf die          Sigen elektrostatischen Ladung auf der licht-
nicht-leltenden (23) und die Farben aussen-        elektrischen Schicht;
denden (G, B, R) Schirmaufbaumateriallen;          d) Bellchten
ausgewahiter Berelche der licht- und                                     15
elektrischen Schicht mit sichtbarem Licht von d) Schmeizen des Kunstharzes
zur Bildung           einerXenon-Lampe durch eine Maske, um die elner im
wesentlichen ununterbrochenen            Ladung auf der llchtelektrischen
Schicht zu Filmschicht (46).                                  beeinflussen;
e) direkte Entwickiung der unbelichtbten Be- 2. Verfahren zur
elektrophotographischen Herstel-  20    reiche der lichtelektrischen
Schicht mit einem lung einer Leuchtschirmanordnung auf elnern
triboelektrisch geladenen, trockenpulverisier- Substrateiner
Farb-Kathodenstrahirohre, umfas-        ten, oberflachenbehandelten,
lichtabsorbie- -*      send die Schritt:
renden Schirmaufbaumaterial, wobel die La- a) Beschichten der Oberflache
des Substrata        dung auf dem Schirmaufbaumaterial die ent- mit einer
verflOchtigbaren lichblektrischen   25   gegengesetzte Polaritat wie die
Ladung auf Schicht;                                           den
unbelichteten Bereichen der lichtelektri- b) Oberziehen der leitenden
Schicht mit einer      schen Schicht hat; verfiOchtigbaren
lichtelektrischen Schicht, die    f) Wiedererrichtung siner im wesentlichen
einen fulrsichtbares Uchtempfindlichen Farb-       glelchmai~gen
elektrostatischen Ladung auf stoff enthalt;                          30
der lichtelektrischen Schicht und auf dem c) Errichtung einer im
wesentlichen gleichma-      Schirmaufbaumaterial; Sigen eiektrostatischen
Ladung auf der licht-      g) Belichten ersterTeile derausgewahlten Be-
elektrischen Schicht;                              reiche der
lichtelektrischen Schicht mit sicht- d) Belichten ausgewfihlter Bereiche
der licht-     barem Licht von der Lampe, um die Ladung elektrischen
Schicht mit sichtbarem Licht, um   35  auf der lichtelektrlschen Schicht zu
besinflus- die Ladung darauf zu beeinflussen;                 sen; e)
Entwicidung ausgewihiter Berelche der           h) Umkehrentwickiung der
ersten Telle der photoleitenden Schicht mit einern triboelek-
ausgewihiten Berelche der lichtelektrischen trisch geladenen,
trockenpulverisierten er-        Schicht mit einem triboelektrisch
geladenen, sten Farbiicht aussendenden Leuchtstoffmna-  40
trockenpulverislerten, ein erstes Farblicht >          terial; und
aussendenden Leuchtschirmaufbaumaterial, f) aufeinanderfoigendes
Wiederholen der            das eine Ladung mit derselben Polaritat hat
Schrittec),d)unde)fOrtriboeiektrischgelade-        wie die auf den
unbelichteten Bereichen der ne, trockenpulverisierte zweite und dritte
lichtelektrischen Schicht und auf dem lichtab- Farbilcht aussendende
Leuchtstoffmnateriali-  45   sorbierenden Schirmaufbaumaterial, um den en,
um eonen Leuchtschirm zu bilden, der           ersten Farblicht
aussendenden Leuchtstoff Bildelemente von Triaden von Farblicht aus-
davon abzustolen; und sendenden Leuchtstoffmateriallen urnfalt;          i)
sequentielle Wiederholung derSchrittef), g) gekennzeichnet durch die
Schritte:                 und h) fMr zweite und dritte Teile der ausge- g)
Errichten elnerelektrostatischen Ladung auf  50  wahlten  Bereiche  der
lichtelektrischen der lichtelekiischen Schicht (34) und den dar-
Schicht unter Verwendung triboelektrisch ge- Oberliegenden
Leuchtstofftateralien (G, B, R);    ladener, trockenpulverislerter, ein
zweites h) Aufbringen eines elektrostatisch geladenen      und ein drittes
Farbilcht aussendender trockenpulverisierten Kunstharzes auf die
Leuchtschirmaufbaumaterialien, um dadurch Leuchtstoffmateriallen; und
55        eonen Leuchtschirm zu bilden, der Bildele-
i)SchmeizendesKunstharzes,umeineweitge-            mente aus Triaden von
Farblicht aussenden- hend kontinuierliche Filmschicht (46) zu bilden.   den
Leuchtstoffen urnfalt; gekennzeichnet durch: 3. Verfahren zur
elektrophotographischen Herstel-        j) Erhohung der Haftung der
oberflichenbe- 7    13                 EP 0 403 263 B1                14
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handeltbn Schirmaufbaumatbrialien (23, G,      nant lea etapes consistant
A: B, R) auf der lichtaelktrischen Schicht (34)     a) produire une couche
de materiau de struc- durchAufbau einerimwesentlichen glelchma-        ture
d'ecran non fluorescent selon un motif Bigen elektrostatischen Ladung auf
der llcht-   5  predtearmine sur ledit substrat; et elekbischon Schicht und
den daruberliegen-       b) deposer une pluralite de materiaux de den
Schichtaufbaumatarialien;                    structure d'ecran emettours de
couleur sur Is- k) Ablagern eines elektrostatisch geladenen,     dit
substrat, lesdits materiaux emettburs de trockenpulverisiartan Kunstharzes
auf den        couleur etant 1169 par ledit materiau non fluo-
Schirmaufbaumatbrialien; und          *o         rescent; caracteriae par
les 6tapes consistant I) Schmelzen des Kunatharzes, um elne im         A:
wesentlichen ununterbrochene, wasserun-          c) deposer une rMine
pulverisoe A sec char- losliche Filmschicht (46) zu bilden.             gee
electrostatiquement sur ledit materiau de structure d'ecran non fluorescent
(23) et les- 4. Verfahren nach Anspruch 2 oder 3, dadurch ge-  15   dits
mat6riaux de structure d'ecran emetteurs kennzeichnet daB das
trocoenpulveriaiertb Acryl-    de couleurs (G,B,R) et Kunstharz aus der
Gruppe ausgewghlt Ist, die        d) porter A fusion laditb rhsine pour
former aus n-butylmethacrylat, Methylmethacrylat und       une couche d'un
film sensiblement continu Polyethylenwachsen bestbht.
(46). 20 5. Verfahren nach Anspruch 4, dadurch gekenn-    2. Procedo de
fabrication par olectrophotographie zeichnet, daB das Kunstharz durch
Erhitzen auf   d'un assemblage avec ecran fluorescent sur un aine
Temporatur von weniger als 1200C ge-        substrat d'un CRT couleur,
comprenant les ets- schmolzen wird.                                  pes
consistant A: 25        a) recouvrir ladito surface dudit substrat d'une 6.
Verfahren nach Anspruch 4, dadurch gekenn-          couche conductrice
volatilisable; zebohnet, daB das Kunstharz n-butylmethacrylat      b)
deposer par dessus ladite couche conduc- oder  Methylmethacrylat  ist  und
durch            trice une couche photoconductice volatilisa-
lnberuhrungbringen mit elnem geeigneten LO-         ble incluant un
colorant sensiblea A la lumiere sungsmittbl flassig gemacht wird.        30
visible; a) otablir une charge electrostatique sensible- 7. Verfahren nach
Anspruch 6, dadurch gekenn-          ment uniforme sur laditb couche
photocon- zeichnet, daB des Inberfhrungbringen des            ductrice;
Kunstharzes Einnebelung, Dampfniedearchlag          d) exposer des zones
selectionnoes de ladite und Besprfihen des Kunstharzes mit dem Lo-  35
couche photoconductricea A la lumiere visible sungsmittbl einschliaet.
pour modifier la charge qui s'y trouve; a) developper les domaines
salectionnes de 8. Verfahren nach Anspruch 7, dadurch gekenn-
ladito couche photoconductrice avec un mate- zoichnet, daB das
Losungsmittbl aus der Gruppe      riau luminescent emetteur d'une premiere
ausgewahit !at, die aus Aceton, Chlorbenzol, To-  40  couleur, pulv6rise a
sec; et luol, MEK und MIBK besteht.                         f) ropeter
sequentlellement les etapes c, d et o pour des materiaux luminescents,
puiviri- 0. Verfahren nach einem derAnspruche 2 bis 8, go-      ses A sec,
charges tribohlectriquement, omet- kennzobchnot durch dle weibtren
Schrittb:           tours d'une soconde et d'une troisibme cou- Versehen
der ununtbrbrochenen Film-  45        leur, pour former un ecran
fluorescont schicht (46) mit einer aine Bdlfftung f8rdernden    comprenant
des elements d'image de triades Beschichtung;
de materiaux luminescents emettburs de cou- Aluminisierung des Schirma
(22); und           leurs; Brennan des Schirms bel alner erhohten
caracteriae par les etapes consistent A: Temperatur, um die zu
verflOchtigenden Be-  5o      g) Atablir une chargeo lectrostatique sur
ladits standtelle daraus zu entfernen und die Leucht-      couche
photoconductrbco (34) et les math- schirmanordnung (22, 24) zu bilden.
riauxluminescents (G,B, R) reposant par-des- sue; h) deposer une rhsine
pulvorisee A sec, char- Revendcations                              55
goe elactrostatiquementsur lesdits materiaux luminescents; et 1. Procede de
fabrication d'un assemblage avec         0 porter A fusion ladite risino
Maine pour for- ecran fluorescent sur un substrat d'un tube A       mer une
couche d'un film sensiblement conti- rayons cathodiques (CRT) en couleurs,
compre-       nu (46). 8    15                  EP 0 403 263 B1
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3. Procede de fabrication par electrophotographie        caracteri6 par:
* d'un assemblage avec 6cran fluorescent sur une       J) augmenter
l'adherence desdits materiaux surface interne d'un pan neau de plaque
frontale      de structure d'6cran traltes en surface (23, destine bun CRT
couleur, comprenant lea etapes   5    G,B,R) A ladite couche
photoconductrice (34) consistent A:
en etablissant une charge electrostatique a) recouvrir ladite surface dudit
panneau          sensiblement uniforme sur ladite couche pho- d'une couche
conductrice volatilisable;            toconductrice et les mat6riaux de
structure b) deposer par-dessus laditb couche conduc-        d'ecran
reposant par dessus; trice une couche photoconductrioe volatilisa-  10  k)
deposer une resine pulverisee A secchar- ble incluant un colorant sensible
A Ia lumibre     g6e electrostatiquement sur lesdits materiaux visible;
de structure d'ecran ; et c) etablir une charge electrostatique sensible-
I) portera fusion ladite resine pourformer une ment uniforms sur ladite
couche photocon-          couche d'un film insoluble dans I'eau, sensi-
ductrice;                               15         blement continu (46). d)
exposer, A travers un masque, des zones selectlonn6es de ladite couche
photoconduc-  4. Procid1 selon la revendication 2 ou 3, caracteri- trice A
la lumibre visible venant d'une lamps   se en ce quo laditb resino
acrylique, pulv6risee A au xAnon pour modifier la charge de ladite      sec
est cholise A partir du groupe comprenant le couche photoconductrice;
20      mithacrylato de n-butyle, le methacrylatb de e) developper
directement lea zones non ex-     methyle et les cires de polyethylbne.
posees de la couche photoconductrice avec un materiau de structure d'ecran,
absorbant  5. Procid6 selon la revendication 4, caractirsis en la lumiere,
traiti en surface, pulverise A sec,  ce que ladit rhsino eat portee A
fusion en chauf- charge triboelectriquement, la charge surledit  25  fant
ladite rhsine A une tomperature infirleure A materiau de structure d'ecran
etant de polari-  environ 120C. ti opposee a la charge des zones non expo-
sies de la couche photoconductrice;          6. Procidi selon la
revendication 4, caracterise en f) retablirune charge electrostatique
sensible-  ce quo laditb rsine estdu methacrylate de n-bu- ment uniform.
sur ladite couche photocon-  30   tyle ou du mithacrylato de mithyle et
estfondue ductrice et sur ledit materiau de structure     en mettant on
contact ladite resine avec un sol- d'ecran;
vant convenable. g) exposer, A travers ledit masque , des pre- mieres
parties desdites zones silectionnees  7. Procede selon la revendication 6,
caracterise en de ladite couche photoconductrice A la lumie-  35  ce que la
miss en contact de ladite rhsino Inciut re visible issue de ladite lampe
pour modifier  un brumisage, une impregnation A la vapeur et la charge sur
laditb couche photoconductrice;   une pulverisation de laditb rhsine avec
ledit sol- h) developper A l'inverse les premieres par-    vant. ties
desdites zones selectionnees de ladito couche photoconductrice avec un
matiriau   40  8. Procde selon la revendicatlon 7, caracterise en de
structure d'6cran luminescent emetteur       co quo ledit solvent eat
selectionne A partie du d'une premiere couleur, puiviris6 A sec, char-
groups constitue d'acetone, de chlorobenzbne, ge triboilectriquement, ayant
une charge de     de toluene, de methylethylictone (MEK) et de la meme
polarite quo cello prhsente surles zo-  methylisobutylcetone (MIBK). nes
non exposees de laditb couche photocon-  45 ductrice et sur ledit materiau
de structure  9. Proced6 selon 'une quelconque des revendica- d'ecran
absorbent la lumiere, pour en repous-   tions 2-8 caracterise par les
etapes supplemen- ser [edit materiau luminescent emetteur de la   taires
consistent A: premlire couleur; et
fournirladite couche d'un film continu (46) i) reptebr siquentisllement lea
etapes f, g et h   5o  avec un depUt active par ventilation; pour des
seconde et troksibme parties deadi-         traitor A l'aluminium ledit
6cran (22) ; et tes zones s6lectionnees de ladito couche pho-         cuire
ledit ecran A une tompirature 6levie toconductrice en utilisant des
matirlaux de      pour en eliminer les constituants volatilisables,
structure d'6cran, luminescents emetteurs        pourformerleditassemblage
avec cran fluores- d'une seconde et d'une troisieme couleur, pul-  5S  cent
(22, 24). v6rishs A sec, chargsh tribo6lectriquement, formant ainsi un
ecran luminescent compre- nant des 61ements d'image de triades de ma-
teriaux luminescents emetteurs de couleur; 9    


