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THE SAVME BACKGROUND OF THE | NGk ON Fiel d of the Invention The present
invention relates to a thernosensitive transfer filmused to form a
phosphor screen in a dispL@ﬁ1such 3 0J UL 2003 as a col or cathode ray
il

tube or the like and to lﬂ@ﬂMWMquing the film Description of the
or cathode ray tube is becom ng | arger

Rel ated Art In recent ye
and its screen is becom ng fhratitceer, there is an increased denand of

enhanced @ﬁnﬁ%@'ﬂ{aﬁﬁﬂ hiplohgﬁhﬂﬁi‘hbl?%%ﬁ?gﬁﬁ% 2 t§}:ﬁ~m‘bi ke.

ConsequentTy, "vari ous constructions ance ave been

proposed. FIG 6 is a scﬂs@éksw%a&:aﬂ]gw%&@osphors of three colors
cat’hode ray tube

formed on a panel gl ass of "a corl or . On a panel 50,
phosphgr yers 5153b51 and 51R corresponding to three colors of blue,
green gﬁ?ji&e%f, Ty ‘{‘?I&e’ﬂﬂ are disposed and a |ight absorbing |ayer 52
made of carbon js fornmed between the Rhosghor Iaggrs 51B, 51G and 51R In
FIG 6, the trafRRITSFRE WV HSParsitad6s; §0s8t CHETROSARS M hisi ties of

light emtted to, the phosphor layers 51B, 51G and 51R are set as LB, LG and
LR, retparEfer| {ilmyusechitefiqidh & PhOseheENEEFeBROosPHRrd1SRARY SUSTHt

as a color cathode ray tube or the like and to a method of using
the film.
Description of the Related Art

In recent years, as a color cathode ray tube is becoming
larger and its screen is becoming flatter, there is an increased
demand of enhanced contrast and color purity in the quality
aspect and the like.

Consequently, various constructions to enhance the
contrast have been proposed.

FIG. 6 is a schematic diagram showing phosphors of three
colors formed on a panel glass of a color cathode ray tube.

On a panel 50, phosphor layers 51B, 51G and 51R
corresponding to three colors of blue, green and red,
respectively, are disposed and a light absorbing layer 52 made
of carbon is formed between the phosphor layers 51B, 51G and
51R.

In FIG. 6, the transmittance of the panel 50 is set as T
and intensities of light emitted to the phosphor layers 51B, 51G

and 51R are set as Lg, Lg and Ly, respectively.

With attention to the center phosphor layer 51G of



I 3:0J UL 2003 green, when the reflectance of external I|ight ha&ﬂ%duggmg

intensity of Lo applied to the green phosphor |ayer 51Gis Rte, the
intensity (corresponding to |um nance) of transm ssion light L1 is
expressed as LG x T, and the intensity of reflection light L2 of the

external light is expressed as Lo x T x R~ x T. Ditto for the other
phosphor | ayers 51B and 51R In this case, the contrast can be expressed as
follows. Contrast - intensity of transmi ssion light L1/intensity of

ref'erE@BnLiQHénL@h@fré?ﬁéﬁﬁgﬂcéidf“éxte}nalLIiéhI/hQVingaﬂlx T =1L~/Lo x
R~ x T"Fromthe equation, it is understood that, in ordef to enhance the
contra LESE, t ] n T h reduced. For
exanpl g?ltgklsn%?%ogk (r)ﬁo ea[ﬁﬂ{alﬁ{:gl(%lg%t %Zlecg%?gsﬁhgéﬁ@% gff)?i%lst%lceh ;;hjgsne ‘glass to
reduce the reflection of external |ight has been considered. A color

cat hod&heapntapEibY (COTERSRAMING ttQdivig-nANgR) k OF| §53npAYSHECRA light
transmttance T of 40 to 50% as the panel glass has been commercially

avai | abhels Texpressrs af IenKalei Agdt hbke chptensithyofgiafd actdoadid gfitass i s,
however, equivalent to form so to speak, a black filter. 2t is not

pref er ahl 8f SLRE ekt diitialeNi 10N OlexphesBBasA8OL,, i:6 mBs D bedThy phetsanel
glass and the | um nance deteriorates. 2 3 0J UL 2003 Besides, a nethod
of enhgncing the contyrast, b dheri a pi t of the same col or as that
of theq%ﬁb§8ﬁopgp8rtBé°§8??€c€?¥ﬁr%ngﬁ%§ﬁﬁg%%%article has been al so
proposed. By the thod as we|]l, since light emtted by the phosphor is
absor bed by thénpgﬁﬁﬁnFaEF'tﬁﬁes%ﬂ%tﬁ%ﬁﬁwégqtR?IQ§HQ%%%9Q &ét%P&iPHFes.

Contrast

intensity of transmission light L;/intensity of

reflection light L, of external light

Ig X T/Lio X TR X T = Lg/lo X Rg X T

From the equation, it is understood that, in order to
enhance the contrast, first, the transmittance T of the panel 50
has to be reduced.

For example, a method of enhancing the contrast by
coloring the panel glass to reduce the reflection of external
light has been considered. A color cathode ray tube of a high
contrast using a dark glass having a transmittance T of 40 to
50% as the panel glass has been commercially available.

The method of enhancing the contrast by using the dark
glass is, however, equivalent to form, so to speak, a black
filter. It is not preferable since light emission of the
phosphor is absorbed by the panel glass and the luminance

deteriorates.



Met hods of providing a color filter of the sane color as that of |igh€ JUL 2003
emtted by the phosphor between the panel glass and a phosphor |ayer have
been proposed (refer to Japanese Unexam ned Patent Application Nos.

64- 7457, 5-275006, 5-266795, 9-274103 and the like). Specifically, as shown
in FIG 7, color filter layers 53B, 53G and 53R having the same col ors as

t hose of the phosphor |ayers 51B, 51G and 51R are forned under the phosphor

| ayers 51B, 51G and 51R, respectively. By formng the color filter |ayers

53B, 53G and 5§5§i&8§,téaﬂéﬂﬂé&fﬁ%*hﬂﬁ%dﬂﬂdﬁq&%@ coatrhe b??&éﬂéii@@ce T of
t he panel glass 50 and transmttance of each of the color Tilter |ayers

536, | SACHaBMeRRRar Sont Nond N\Ga 158 Wd Al IANTHE! BABSERLE BLT CRL) Y | over ed.

In the ¢ al t hou umnance is also s owered, t
refl ec s, | t t 0 LLLer y. 53B,
53G andCBSACETRS PrpIoeFio dr et il rete! BsRPbPbobLElE BP2Ee
suppress nd th onf t at.l,o can be, inprove t he.net hod
therefgpggogogﬁ 8%%%( %ﬁ??%yi%9§F<? an% 4§3€5§ ghggéh892663a 3%r%%dlargely
improved. . ILn the case of conpensati t reduction i he.l unj nance due to
the f oP¥atBnPaImERE e8| FS T RIS co ey She, 3Unsantn ek RE 1PHALRR angi 1| os
of the electron bea LH L~ and LR are raised. SU Y OF THE | NVENTI ON In
the case of er&Fg‘Pﬁ‘é PﬁePEBYbal?‘?l?e?g}%eféteq to%lﬁﬁec?é"gfaf"ﬁ P PBrform
a process of fornmng the color filter layers by a slurry nethod and, after
t hat , é’i‘&toé’és lg}‘tf BPHERS pmﬁs%rpel?%ﬁ}g& g’@%@nc& r\éﬁpﬁﬁegilﬁﬁffers by
using the slurry nmethod. The slurry nmethod is a nmethod conprising the steps
of preF®d @gPROSPOPEy1AKeRnPRYE PorR HTROSH dinefer ocdRBAPEPRter | ayer or
a phosphor |ayer and a photosensitive conponent are dispersed, a glying t he
1 Ur ry Un@amRgednBasRak: ADPbIFEY HOR NogorbdoHkb pataSO086 t Re 26785, by
exposure and devel opnent, thereby formng a color filer layer or a phosphor
| ayer i%r2443:08dendr khaedika@dtern. In the case of forming a red color filter
| ayer, since
Specifically, as shown in FIG. 7, color filter layers

53B, 53G and 53R having the same colors as those of the phosphor

layers 51B, 51G and 51R are formed under the phosphor layers

51B, 51G and 51R, respectively.

By forming the color filter layers 53B, 53G and 53R, the

transmittance is obtained from the transmittance T of the panel

glass 50 and transmittance of each of the color filter layers

53B, 53G and 53R, so that the resultant transmittance is

slightly lowered.

In the case, although the luminance is also slightly

lowered, the reflectance Rg is lowered more than that by the

color filter layers 53B, 53G and 53R. The intensity of the

reflection light L, is therefore suppressed and the contrast

ratio can be improved.

By the method, therefore, both color purity and contrast



30 JUL 2003
frerric oxide (transparent red oxide) and cadm um sul fosel eni de used as red

pi gnents absorb ultraviolet rays at the tinme of exposure, the red color
filter layer is not sufficiently set in the thickness direction and the
pattern loses its shape by the devel opnent. The red color filter |ayer
cannot be therefore patterned by the slurry nethod. 4 3 0J UL 2003 The
red color filter layer has to be forned by using the so-called inversion
devel opnment. Specifically, after a resist layer is forned on the whole
surfaceant Be 188481y ! BMSFotsq patterned by exposure and devel opment so that
the parts except "for red pixels (blue pixels, green pixels and carbon
strips betweensth i f lupr ont ai ni ng the
mat eri al of thghrgglcg?gg ?f|%é?ﬁéﬁ?%ﬁﬁﬂqiﬁyggﬁ%g§FF§85 %ﬁtngthat, both the
resi st d e i ol it n eshst |ayer
are |i flltug%ﬁ%P?g %%%s%gﬁ%ﬁ% I %rﬁ%igr}ggfgglh%r C%FLP%e?&?{éi?gr 1%2%%5#%? med only
in are 0 h ed,_pj X re | S Lesi s er. descri bed
above,%?ﬁ %Pge$3§b %@%nfﬁf?égiﬁﬂ%ﬁrﬁﬁfaﬂﬁ-e@%°ﬁ%§hc§ éﬁ¥c%fh aP%y ube, in
addition to the manufacturing processes of the color cathode ray tube on
whi ch @&ecaRapeflilter is nounted, a |arge nunber of processes are
necessary. Consequently, there is a drawback such that the work is very
conplicated and t he manuf a8UMMARY) QIBSTHE SINVENTIOMIr eover, in the
manuf act uri ng process, processes of the slurry application, drying,
exposure, develloptbet card dfypngvidinmg pdid eralcoar €iddeed lagemse it iacreases
a burden on the carbon strips 52 which are already fornmed before the col or
filtersneaesshaymed, perfieani & ypoéceskgast dformiing £hebtaloedfdeteri orates, a
defect occurs due to a break, and a defect due to adhered dust or trapped
f or ei glayetrisebyabhselaceyrsethod @nd), hitdr 202% Waeprpekysi oyl abeahny ( PVA)
- amoni um di chromat e (ADC),

phosphor layers on the color filter layers by using the slurry

method.

The slurry method is a method comprising the steps of
preparing a slurry in which a material of either a color filter
layer or a phosphor layer and a photosensitive component are
dispersed, applying the slurry, drying the slurry to form a
layer, and patterning the layer by exposure and development,
thereby forming a color filer layer or a phosphor layer in a
predetermined pattern.

In the case of forming a red color filter layer, since
ferric oxide (transparent red oxide) and cadmium sulfoselenide
used as red pigments absorb ultraviolet rays at the time of
exposure, the red color filter layer is not sufficiently set in
the thickness direction and the pattern loses its shape by the
development. The red color filter layer cannot be therefore

patterned by the slurry method.



pol yvi nyl al cohol (PVA) - sodiumdichromate (SDC) or the like as a 30 JUL 2003
phot osensitive conponent is used for a slurry for a color filter, a large
anount of a drain containing chrome is generated in the nmanufacturing
process. It causes a problemof a high drain disposal cost. To deal with

the problens, the invention provides a thernosensitive transfer film of

whi ch color filter |layer and phosphor |ayer can be forned easily with a
smal | nunber of processes, a nethod of using the film a method of

manuf act uring_ audi $phao1 SRGe RIS MOl HINWATUIEODGeA 691 (98RGT Bt ube.

BRI EF DESCRI PTI ON OF THE DRAW NGS 1 1s a schematic construction
di agra.( S | f nsitive transfer filmaccording to an
enbodi%gnggg?a?hgﬁ%%gg% ?dﬁ%’ . 2A to 2D are Process draw ngs for

expl ai ni ng man WG] ro S. 0 . col.or._ cat.ho [ t ube, usi ng the

t hgr rmsengi ti V§E?§%gé{‘:§?1§f I %nf%%‘elﬁ ée%s‘%ﬁ:ﬁ@ge%&@t %%ﬂg%}a‘(tlr gnpggsessg

drawi n aor expl aini nanufagt ring .processes aof .the_col or cathode ray
fube Lamege REERRER e CTRRLEC T I AtiRThed BY BxBBrREe"Hdong 4p ar e
Process, drawi ngs, for expl aj ni ng manuf act uri rocesses of the color

cat hodQePE CPIREt 8P nih T hat i APt RAGa I T R PIFPLS GPLEEG 1. FI GS.
5A and 5B are schenatic construction di agrans 6 30 J 1! L 2003 (cross
sect i oRLFeH ra ITRBPNBLERLT 1 202 ??Eﬂﬂﬁ(ﬁtéaﬂﬁn9ﬂtW§ﬁﬁtﬁ@?ménESBPﬁBnt of the

invention; FIG_6 is a cross section of_a phosphor, screen for a .
conventional cOPotheahede FuUyiacBe;a gftrty containing the material

of the red color filter is applied and dried.

After that, both the resist layer and the material of
the red color filter on the resist layer are lifted off.
Consequently, the red color filter layer can be formed only in
areas of the red pixels where there is no resist layer.

As described above, in order to mount the color filter
to the color cathode ray tube, in addition to the manufacturing
processes of the color cathode ray tube on which no color filter
is mounted, a large number of processes are necessary.
Consequently, there is a drawback such that the work is very
complicated and the manufacturing cost is high.

Moreover, in the manufacturing process, processes of the
slurry application, drying, exposure, development and drying of
a pattern are added. Since it increases a burden on the carbon
strips 52 which are already formed before the color filters are
formed, linearity of edges of pixels obtained deteriorates, a
defect occurs due to a break, and a defect due to adhered dust

or trapped foreign matter also occurs.



FIG 7 is a diagramfor explaining a phosphor screen for a col or cﬁ@HHHezma
ray tube whose contrast is enhanced by formng a color filter. DESCRIPTION
OF THE PREFERRED EMBODI MENTS A thernpsensitive transfer filmof the

i nvention conprises at |east: a photosensitive phosphor |ayer of a
predeterm ned color; a color filter |layer of the sane color; and a

phot osensi tive adhesive | ayer, which are provided on a base film According
to the construction of the thernosensitive transfer filmof the invention,
by conprising ; L QSRS i ph d rﬁgﬁf rm ned
color; a color@§?+fé§1¥%£kg¥%% t he égwéscol%ﬁggg%ghgagﬁg?%%iﬁgi |véﬁ

adhesi | ho rod fs . r Ehdter | r
sinultéﬁ%%ﬁ%?%l?%gﬁé erred by ?ﬁﬁ?ﬁ@?gﬁ%§§59§%8 %%%§§ %ﬂéa%%dggﬁ%fgfayer
and th i be easi |y f.0r C rjsj he
photosgnéﬁ%?é%é%$%§%ﬁ%?xﬁgvggggh Stﬁgeghggghgfgéﬂﬁégiggpléjgggnéfter t he
transf et atterning can be easily, made by exposure. According to a t hod
of usi AYLEEE hef rbRETR: TR S ar St SO0 Renp noBROME LS oTnemmeRd i o
perforped while 7 3 0,J UL 2003 applying heat and. pressure py a transfer
ol | or 1BnthS  REMHERTHY 119 ST -or 1 FRUSGHpR BFAGLER Phed(high

phot osensitive phosphor |ayer of a predetermi ned color; a color filter

| ayer GFa%ﬁedé%ékﬁ%iL?ﬁﬁtand a phot osensitive adhesive |ayer, which are
provi ded on a base film According to the nethod of the invention, by
performng a trandedt Vh?het%$ﬁwﬁéhkfmﬁﬁnthﬁhdﬂﬁﬁ@§§8PePS9Véd?Faﬁsfer
roller, the phosphor |ayer and the color filter layer are_sinmultaneously

t r ansf ERPEBOSERFSEERNEFINS I HH sHomhighecodny Ladtes| daver|ard | ayer
can be forned easily. A thernosensitive transfer filmof the invention
conpr i PEesphor ebayer .Cm R skesiad \wasidys pish Ragmealdf numbesdef er m ned
color; and a photosensitive adhesive |ayer, which are provided on a base
film prooedésag,tad méhednet rugtnaorthse fidam,t kemetbedspfi manufaekiringi | m of
the invention, by conprising at |east the photosensitive phosphor |ayer of
a predat disphay, candraanethdd ghatasdwittuniagadhesichedeayay, tube. phosphor

| ayer is transferred by thermal transfer. The phosphor |ayer can be
therefore easily for m@BRIES DESCRAZTIONNDOEOMBE i BRAWINGS phot osensiti ve
phosphor | ayer and the photosensitive adhesive | ayer, by performng
exposure after FiiBe iramasheschemét e nconp tarcthieoneasiagramdeross
thernosensitive transfer filmof the invention conprises at |least: a color
filter seayéonyf ofi arebetrmosemeitBre transfer film according to an

embodiment of the invention:

FIGS. 2A to 2D are Process drawings for explaining
manufacturing processes of a color cathode ray tube using the
thermosensitive transfer film of FIG. 1;

FIGS. 3A to 3C are process drawings for explaining
manufacturing processes of the color cathode ray tube using the
thermosensitive transfer film of FIG. 1;

FIGS. 4A and 4B are Process drawings for explaining
manufacturing processes of the color cathode ray tube using the
thermosensitive transfer film of FIG. 1;

FIGS. 5A and 5B are schematic construction diagrams



3 0 J UL 2003 color; and a photosensitive adhesive |ayer. Accordi ng0t4dilt AG83
construction of the thernosensitive transfer filmof the invention, by
conprising at least the color filter layer of a predeterm ned col or and the
phot osensitive adhesive |ayer, the color filter layer is transferred by
thermal transfer. The color filter layer can be therefore easily forned.
Since the filmconprises the photosensitive adhesive |ayer, by performng
exposure after the transfer, patterning can be easily nade. According to a
met hod éeicogé' 8621 bhe] "BP O drifddiAITive ftggf{b@&rt ?Elﬂg”&f”&ﬁ&% A
transfer 1s perforned I1e applying heat and pressure by a tran§?er roller
on a taﬁbﬁﬁiﬁgﬁ£t$¥etﬁé &l fddmconmprising at least: a photosensitive
phosphor Tayer of a predetermned color; and a photosensitive adhesive

| ayer, which ate.previged.o j C [ (o] d_of the

i nvention, by %‘gﬁf ofgm' %g ¥ ﬁ%\%g%%%rpgf:%p%élltarslg’%ﬁea'f&g%gg%ggs%re by a

t ransf %Enfighl:%naihgofgf’st?%'@{?cgefyréa& iti%g%ré? iﬂ(‘qer red. Consequently, the

phosphor Tayer can be €asi of using a thernosensitive
transfer film the invention, a fransfer .s performed, while applying heat
and pressure b%Eg't?aﬁ§f@r 1391 P %ﬁfa?%éiﬁ%ﬁi@%h?iP%?éppP£n§F€Fggi¥ﬂ¥
conprising at Ieaﬁt: a color filter layer of g predetermnped 9 .34 .! |!
L 20033:6P4PT SAENQABHERYSEHRE (TRRSS, LAsY dPcPNhgACed BY eIQFBINGER on a
base film According to the nethod of the invention, by performng a

t ransf EP1QRRi £&15BBtyi ng heat and pressure by a transfer roller, the color
filter layer is transferred. Thus, the color filter |ayer can be easily
farnmed. The invent PEACREPELCY ©F BHE HEHRIRRED EMRODIMENSSer fil m conpri si ng
at least: a photosensitive phosphor |ayer of a predetermned color; a color
filter |ayer oﬂ»ﬁﬁ@rgaﬁénéégéV? RNt enotidde e thhee 13yR841ie8 | ayer, which
are provided on a base film The invention relates to a nethod of using a

t her TOSORPILLERE AEahSRBE: f | f nPOrPFeNRT Hitven Phospbosndaye¥eofhasphor | ayer
of a predetermi ned color; a color filter |ayer of the same color; and a
phot os @¥edeiteamithdstodor ayar colpi chilrar grayerded dheasbmeechbilbm; and
characterized in that a transfer is perfornmed while applying heat and

pr essure phptesengntive adhésivenlayer f ivimchlleerd prevtided pel at bas€o a

t hernosensitive transfer filmconprising at |east: a photosensitive
phosphdiilimmyer of a predeterm ned color; and a photosensitive adhesive

| ayer, which are provided on a base film The invention relates to a

t her nbsensi ti vacooaddngr tbi khe construction of the thermosensitive

transfer film of the invention, by comprising at least: a
photosensitive phosphor layer of a predetermined color; a color
filter layer of the same color; and a photosensitive adhesive
layer, the phosphor layer and the color filter layer can be
simultaneously transferred by thermal transfer. Thus, the
phosphor layer and the color filter layer can be easily formed.

By comprising the photosensitive phosphor layer and the
phosphor adhesive layer, after the transfer, patterning can be
easily made by exposure.

According to a method of using a thermosensitive

transfer film of the invention, a transfer is performed while



conprising at least: a color filter layer of a predeterm ned col oy y Juhd2083
phot osensi tive adhesive | ayer, which are provided 10 ~ J UL 2038 on a
base film The invention relates to a nethod of using a thernosensitive
transfer filmconprising: a photosensitive phosphor |ayer of a
predeterm ned color; and a photosensitive adhesive | ayer, which are
provided on a base film characterized in that a transfer is perforned
whi | e applying heat and pressure by a transfer roller. The invention

rel at egp 1%; Dy engehdd £id Yidigad s BoseaskEbyerb1dasfen 4il mconprising: a
color filter Tayer of a predetermned color; and a photosensitive adhesive

layer, tl’x\@tﬁ&é’i@lﬁﬁ“%ﬂé@ 3%€ cB&nlp@ls‘iHér actgeaged 4n that a transfer

is perforned while applying heat and pressuré by a transfer roller. FIG 1

|5 2 SEEPBLbfs LRI e bl AYAMIECLOPS oARELLATNR ca1S PP RSN L ve

t r ansf m as an f t he i nvention ernosehsitive transfer
film 165 8o Oyt SbLd AL LITIN ! BbnofBsnbRofy & AR £1u @ CUSI on
| ayer my p osensifive or Iayer otosen5| I've adhesive | ayer

cover Pl I o 8 'ﬁl&?g&ge&ﬂf\;ﬂﬁicﬁ%}} Oas%%%' t 'f‘f‘[ adhesive |layer film6 as a

suppor er nop 53s6i Cresi n, a5 acolor filter layer
4 and a 3 are tial osited. a surfac in order t rotect the
3. In order toﬁ‘ﬁg gﬁ?g %%u’f%%rf&eeﬂb‘?dt g\ e&ﬂ"g& éf)flé Hapaﬁggfmfﬂ% time

of peeli antistatic 3 on the back

00
P cnCer Blanflel VTl sl ind, neds Al peasshre By RnErRBOEets i m 6 s

peel ed .
roller, the phosphor layer and the color filter layer are

simultaneously transferred. Consequently, the phosphor layer
and the color filter layer can be formed easily.

A thermosensitive transfer film of the invention
comprises at least: a photosensitive phosphor layer of a
predetermined color; and a photosensitive adhesive layer, which
are provided on a base film.

According to the construction of the thermosensitive
transfer film of the invention, by comprising at least the
photosensitive phosphor layer of a predetermined color and the
photosensitive adhesive layer, the phosphor layer is transferred
by thermal transfer. The phosphor layer can be therefore easily
formed.

Since the film comprises the photosensitive phosphor
layer and the photosensitive adhesive layer, by performing
exposure after the transfer, patterning can be easily made.

A thermosensitive transfer film of the invention

comprises at least: a color filter layer of a predetermined



of f, and a transfer operation is perfornmed while applying heat and ﬁ}Q§§HT§m3
by a transfer roller to peel off the base film®6 and the cushion |ayer 7.
That is, the three | ayers of the photosensitive phosphor |ayer 5, color
filter layer 4 and photosensitive adhesive |ayer 3 becone a portion 11

which remains finally. For exanple, the base film®6 has a thickness of

about 75 pm the cushion layer 7 has a thickness of about 40 pm the

phot osensi ti ve phosphor | ayer 5 has a thickness of about 10 Vim the col or

filtercbpyel dndas phddddemass f sabeutivd RRYethe photosensitive adhesive
| ayer 3 has a thickness of about 1 pm and the cover film8 has a thickness

of about 50 pmcdbeapho! @560 ot 0fe draXRE BncPRESORSIIve

phot osensitive mater is set by being irradiated wt

rays. gpoferbt ff]rﬂ?@f Oétf‘é‘% .e\fﬁii&peb?d%%ﬁ. ¥eshAYehe ) A0 W Paldcined by
I1rter a

exposure and devel opnent. e color 'f ayer contains a material of

col or EEH:%IP Pé%é‘r L LAt AI IR NG G RHET Qﬁfiagfxg' ;?fé%?%sé’rﬁffwee and a

phot oseénsif1ve or non-photosensitive water-solu case of
using t non- phot osensi ti ve water. .saol yhl e resi when_ th hat,osensi tive
adhes: 0aRPREEs PERNEET RIS SR dRIR, dasRss SR PrrlfEPriag SYSHERSIRL | over
| ayers are 12 30 L 2003 patterned, the color filter |ayer 4 is
patterﬁEanﬁ%e¥he E%ﬁm?%i?ﬁaéiiﬁé%lﬁ?ﬂqédcéﬁl P FﬁFF§F°¥%y%?Sﬂ, a materi al
whi ch does not transmt (or absorbs) the ultraviolet rays such as ferric
oxi de, 1BH™S: Se) or the like can be used as a col oring pignent. The

phot osensi tive _phosphor layer 5 is, made of a phosphqor material which emts
light of a pre8éhERntRedEtHN FOmRELSLSHH O RARtOsepE Liaver pdhesiy@ferably, a
phot osensiti ve agent such as SBQ denatured polyvinyl alcohol to which a
phot 0séA¥PT vBY gPBLECEIEDI RXRIFII A tifmtGeo i NS T8Hd eBFt BRI RIRY G

phot osensitive agent is used as the photosensitive material. Since those

phot osBRsPaF#éYallad€s do not contain chrome, no drain containing chrone is

generated at the tine of devel opnent.
According to a method of using a thermosensitive

transfer film of the invention, a transfer is performed while
applying heat and pressure by a transfer roller on a
thermosensitive transfer film comprising at least: a
photosensitive phosphor layer of a predetermined color; and a
photosensitive adhesive layer, which are provided on a base
film.

According to the method of the invention, by performing
a transfer while applying heat and pressure by a transfer
roller, the phosphor layer is transferred. Consequently, the
phosphor layer can be easily formed.

A method of using a thermosensitive transfer film of the
invention, a transfer is performed while applying heat and
pressure by a transfer roller on a thermosensitive transfer film

comprising at least: a color filter layer of a predetermined



In the case of using the thernpsensitive transfer films 10 in 30 JUL 2003
correspondence with a plurality of colors, the thernosensitive transfer
films 10 each having a stack structure simlar to that showmn in FIG 1 are
prepared for respective colors. By using the thernosensitive transfer filns
10 of the enbodinment for a display such as col or cathode ray tube or plasm
display, a display in which pixels of respective colors are constructed by
| am nating the phosphor |ayer and the color filter |ayer can be forned. 13
3 0 J bobo2f03nd sephetoSdndmiiiicddhdsiged 169k, wRLBRJEré ayrévheedavi ng a
phosphor screen in which the color filter layer is formed by using the

t her nroggngi bh¥e kipmsfer filnms 10 showmn in FIG 1 will now be described. A
case of formng color filter layers of three colors by using the

t her nosensitiv redi r&sReRAi; sthe r ¢ S Of

bl ue, green an%céggaaﬁﬁlt%e£§%§%%?gg%(ﬁZre. ﬁ?&??&lggrigﬂt5562§%@?§3 | ayer
2 in stri OLf 4 s dTreg, Lan a panel glass 1
by a ctgn\l’/zgﬁ{l?gﬁgl f’él%lo%uﬁ %%%J?&Specﬁirbgglgl%ytrgas eéi ‘satgaﬁ%fgf)pl ied on the
i nner f 1. i i.ed. rt t r esi IS
expose%gggggéo%gg g??gtn?%gééfé%t odéésg%%ﬁggfégggﬁadgaﬁﬁésgﬂﬁsgéié%r t he

col or rﬁ%g?e}hg¥gh§gﬁ,bg¢3§gl iﬂkg@&ébjmarnlmater at, for exanple, 20 to 25

C and orm Ng atransparent resist layer in a position
correspondi ng each of .hl ue een_and red. A car.ban slurry s | ied on
the resist | aygﬁ)’eaﬂrﬁv?ggzﬁ??eﬁ?lgﬁ%’? ety aamrq?ggeélsé%lﬂgn tlré’f)érf?grA?REW t hat
by washing wi th hydrogen peroxi de water,. the resist lLayer and the carbon

| ayer fﬁ@%é&ﬁlﬁgegﬁoﬂ%?ﬁFglﬁ $¥9ﬁﬁ§ﬁpi%qﬂﬂﬁwﬂnﬂﬁﬂﬁg¥e96 RENPF. @I n such a
manner, the Ii%ht gbsorbing Iq¥er 2 1h a predeterm ned pattern is fornmed
(ref er AFEIEFEIMIALA SALSEHURNEPIOT thil & e Rfg the FRESt FRAeFer 2PHI m 10
for formng blue pixels i.s peeled off. As, shown in FI.G 2B, the adhesive

| ayer & tPﬁ@“PR&HYeaB%?gﬁﬁ% }agry . 2ch Qrs Pxpyddedi#n azbgss U L 2003
and are heated and pressurized by a transfer roller so as to be | am nated.
As t he Tédfdi ti ons of | am nating, for exanple, the tenperature is 120 C and
the pressure is 1.3 kg/cn2. The cushion [ayer 7 and the phosphor |ayer 5B
are separated fIhemiB¥eRtdrRerelatpecto R fmetodfe Ysing @ and t he cushion

| ayer 7. Consequently, as shown in FIG 2C, a blue color filter layer 4B
and a BheXmesensASAvRayEAnsberr E1ImreRmPLIEings 18 ghotosensiitiyel ayer 2 via
t he adhesive layer 3. Then, as shown in FIG 2D, a blue pixel part is
exposedhosphor layer of a predetermined color; a color filter layer of

the same color; and a photosensitive adhesive layer, which are
provided on a base film, characterized in that a transfer is
performed while applying heat and pressure by a transfer roller
on the film.

The invention relates to a thermosensitive transfer film
comprising at least: a photosensitive phosphor layer of a
predetermined color; and a photosensitive adhesive layer, which
are provided on a base film.

The invention relates to a thermosensitive transfer film
comprising at least: a color filter layer of a predetermined

color; and a photosensitive adhesive layer, which are provided

10



fromthe inner side (inner face side) of the panel glass 1 via the colyor 2003
screeni ng el ectrodes such as the shadow mask 21 used for the cathode ray
tube. After that, the unexposed part is conpletely renoved by devel opnment
with warmwater at, for exanple, 20 to 25 C and is dried, thereby formng a
bl ue pi xel consisting of the blue color filter layer 4B and the bl ue
phosphor |ayer 5B as shown in FIG 3A Also in the case of formng the next
green pixel, the thernosensitive transfer film 10 for form ng a green pixel
IS sinbhaal yasaeFimhed on the blue pixel by being heated and pressurized by
a transfer roller. The base film6 and the cushion layer 7 are peeled off

and a green cotpe {hvd@fidRYES1ALAND & HRYBIPBESRBYLy! aYer 5G are
3 0J UL 2003 As showmn in FIG

transferred via the adhesive layer 3. 15
3B, a j ty [ do he inside of
ghEBRoPLXEL £ PR tfa?‘nsef@é)sﬁﬁlrd’ c%nygggggaﬁarﬁ’t 5?2%‘8%%%%%‘?2?‘% femoved by

t he panel glass 1. After that, the une

devel OBABOLRSE | NaVBE B §fr dletd i fA TR ;20nk0a2Bnét 80Ant PEiye f ESUI tant

is dri sho a green pixel ‘consisttfng o € green col or

1 LT abRUEiydC A0l { oL MRS ONARRNCd BYET BESLS £ oRTPlnaFLRRLL Ysed | &

pi xel | ormed. 1n a manner si € and gfeén pI xé irst,

t he ther SiLt] nsfer fli 10, for..form .a red pixel is | am nated
on thelgrggggn% {g-jir[%%#%x% P eo%/%#é?ergg Vﬁ%&tee(?pgg‘glf}?eg}gagi ?88 B§eﬁs‘l”f%nsfer
roller, The base filn1f£and the cushion layer 7 are peeled off and a red
col or PY1 BeFraReERE TOHSF phosphor layer SR are transferred via the
adhesi ve | ayer ﬁ' Since the red color filter ufye 4R absorbs |ight used
for exposure allBedBYFBEHCRALESEALeHERGPIGHOT L MSdNGa&e i s perforned as
shown in FIG 4A_b¥ bot h interna) eﬁggsune,ZZ fromthe inside of the panel
gl ass IhesmPRENs eHLPE xEFanster i Lln HeOMRFINdTa sk CO21o8nd1idkesr ha¥eExposur e
23 to the whole face, fromthe outside of the panel glass 1. At this tineg,
si nce PifgRt PEEAeReTBXRRd nEPlekp AR & BNQtosepsditiye BheRd Vel daY8kd green
pi xel s via the adhesive |layer 3, the color filter |ayers 4B and 4G and the
phosph¥hichyaErg BEORAded Nt PgmebiVe |ipmaciarigedodn &hakpased little
so that it is not set. In the |ight absorbing |ayer 2, light of the

ext er ndirapgfer3ig peyferpedwkide saprlying hgaty @andypregsure by a

transfer roller.

FIG. 1 is a schematic construction diagram (cross
section) of a thermosensitive transfer film as an embodiment of
the invention.

A thermosensitive transfer film 10 is constructed in
such a manner that, on a base film 6 as a supporting body, for
example, a cushion layer 7 made of a thermoplastic resin, a
photosensitive phosphor layer 5, a color filter layer 4 and a
photosensitive adhesive layer 3 are sequentially deposited and a
cover film 8 is formed on the surface in order to protect the
photosensitive adhesive layer 3.

In order to prevent occurrence of the electrostatic

charge at the time of peeling, an antistatic layer 9 is formed

11



In the adhesive layer 3 and the color filter layer 4R therefore, onBy dWle 2003
red pi xel part is exposed by the external exposure 23 and is set. The red
phosphor layer 5R in the red pixel part is set by the internal exposure 22.
The resultant is developed with warmwater at, for exanple, 20 to 25 C and

t he unexposed parts on the blue and green pixels and the |ight absorbing

| ayer 2 are conpletely renoved. After that, the resultant is dried. As

shown in FIG 4B, a red pixel consisting of the red color filter |layer 4R

and t henr eHe pbasiphpace ayert iR bassd @imad.6.On t he phosphor screen forned by
the blue, green and red pixels fabricated by the thernosensitive transfer

films 10, an agtythé teménof Sus®plfpkas 1 idvermdint 8 aygeeidqmake the
surface of the phosphor pixels snooth. Then, a netal backing |layer is

for medolpy, dgRQSht £ PEnSF P SPER i dP e d ies£ ofbell whi ek, abaﬁgﬁgglegé ass 1

and a funnel glass are thenolamnated. "I n such a manner, or cat hode

ray t“Qﬁflé?Ef%@giQrWda &f‘%ﬁé‘ferf *(}félr@xﬁo@g‘e%@eﬂgo@%oﬁﬁésaﬁ%gﬁﬂxﬁ gatters

are conplete urnt> ITn the co cat ray tube 1 n which the col or

filter y R) are fornmed as nentioned above, external
| i ght Féaagégrég%ﬂggnfﬁg colﬁ? filer layers 4 (4B, 4G and 4R), so that the

el et bk AR e SETEREO Al Dbt cnehed b bR oo ¢ e
panel $ud88 i GHFeb ELBRFCY§9: P SR R g iR SEhL T 8L 1 oh
3 become a portion 11 which remains finally.

For example, the base film 6 has a thickness of about 75
pm, the cushion layer 7 has a thickness of about 40 pm, the
photosensitive phosphor layer 5 has a thickness of about 10 um,
the color filter layer 4 has a thickness of about 3 um, the
photosensitive adhesive layer 3 has a thickness of about 1 um,
and the cover film 8 has a thickness of about 50 um.

The photosensitive adhesive layer 3 contains a
photosensitive material which is set by being irradiated with
ultraviolet rays.

Since it is photosensitive, the adhesive layer 3 can be
patterned by exposure and development.

The color filter layer 4 contains a material of a color
filter of a predetermined color such as a coloring pigment and a
photosensitive or non-photosensitive water-soluble resin.

In the case of using the non-photosensitive water-
soluble resin, when the photosensitive adhesive layer 3 and the

photosensitive phosphor layer 5 as upper and lower layers are

12



By using the thernosensitive transfer filnms 10 in such a nmanner, the %8F%¥'2m3

filter layer 4 and the phosphor |ayer 5 can be forned only by the processes
of transfer, exposure, devel opnent and dryi ng. The manufacturing process
can be largely sinplified as conmpared with the conventional slurry nethod.
As conpared with the conventional slurry nethod, the burden on the |ight
absorbing layer 2 is | essened by decreasing the nunber of processes, so
that the occurrence of a defect in the |ight absorbing |layer 2 can be
reducegatf8ené@) Othd i ddBsr | BYRerd 1aWert ke iBhpsphernédyst Enobdaidied by the
manuf act uri ng net hod have high pattern accuracy and the occurrence of a

def ect ¢liger emar kably reduced. Further, the possibility of trapping of a
dust and a foreign matter is also reduced, so that the occurrence of a

defect caused byt ben Feqaconsdl Alders WAYas1eda AXeUsig fiiec

S oes -
phot osensitive materi a 0€s not contain chrome as the DRO?OSGI’ISIUVG

avant 585 FEERSREE |OF ARELERTIAl WMECAARILE cpkhraith, R fErtEe ™"

convent| 'l yqa, pro, I S, gener.at in the fabrication of the blue, green
and 18Ek9§80 gdeﬁ’Z%%gn&¢é3%%?§% s%gﬁybﬁépﬁﬁdtgg 5h§?ﬁ%§%ﬁ%i?+%%ﬁ ransfer
film 10, restrigtiops, such as.viscosit ispersibility and application
properties in #ﬁg gg?B?E$P?%€+V?gék953ﬁ§§{1iﬂ%§ %h&?pﬂgﬁelg e 5 are rel axed
as co red. wi th_fhe.conventional slurr thod. There is consequently also
an adcﬁﬁ9888°Fhﬂ?£?ﬁéa§H%R%ﬁﬂnﬁW%ﬁiu} eg&aﬁ Rﬁ?gﬁgﬁﬁﬂ%nﬁ§t°9§ﬂ¥a? chrone
is easy to be used.  Subsequent]y, another enbodi nent of the invention wll
now be d@BLEPEERSIFAVE MBaAehb Y nent, a color filter layer and a phosphor

| ayer of the sanme color are forned by separate thernosensitive transfer
films. FIG 5 F¥egetaRékmt fcPROFRISRTIEIHE ARt FUCH: 88sSBEcHi on) of two

ki nds of thernosensitive transfer filns used in the enbodinent. A first

t her moSeRGELTeE PPANYIRYLfalofhel stwhich B GhovRsSRAS1thEepAEPBRPEFR| ve
adhesive layer 3 and the color filter layer 4 as a part 13 which renains
final | Saf§iihazelpeR g6RAIPrit3adieds o M (HAazeoPhpipsensikave agent
thernosensitive transfer film10 of FIG 1. A second thernosensitive
transf d6 semh 23 Shswahphosems it materdadhot osensitive adhesive | ayer 3
and the photosensitive phosphor layer 5 as a part 15 which remains finally
and the ot her &3nSer tbeEenphetesensvive agentsoida Mot kenmedanshrome,
transfer film10 of FIG 1. 19 ~a L 2003 In the enbodinent as well, in a
manner i giradn conthsnihgrebsemsiis Wengratside@tf ithe tdmef ofhe f or egoi ng
enbodi nent, a transfer is perfornmed by |am nating while applying heat and
pr essurdevellopmeanlcer filter layer 4 is transferred fromthe first

In the case of using the thermosensitive transfer films
10 in correspondence with a plurality of colors, the
thermosensitive transfer films 10 each having a stack structure
similar to that shown in FIG. 1 are prepared for respective
colors.

By using the thermosensitive transfer films 10 of the
embodiment for a display such as color cathode ray tube or
plasma display, a display in which pixels of respective colors
are constructed by laminating the phosphor layer and the color

filter layer can be formed.

13



- . . . ) 30 JUL 2003
t hernmosensitive transfer film 12 via the adhesive |ayer 3. Onto the col or

filter layer 4, the phosphor layer 5 is transferred fromthe second

t hernosensitive transfer film 14 via the adhesive |ayer 3. Al though the
color filter layer 4 is forned for all of the blue, green and red pixels in
the fore color filter layer may be formed only for Specifically, for
exanpl e, a construction pixel is nmade by the green phosphor |ayer pixels
are formed by a stack structure of and the phosphor | ayer nay be al so used.

; goi ng enbodi NENhethd® & RduRfctdiengPlaotslosUehthBat Ragregbhe and red and
blue the color filter layer In this case, by using the thernosensitive

transf gayihdnd grodpbrl 4 dedha e iQen AL, cbDEr Ik £E e P %%ef:afﬂs be forned

by transferring the green phosphor layer 5 fromthe second thernosensitive

{1 ans gorhibd Ty 4i8RY Nhd NhelRRAMIRIRACL chA¥Er Se20Hst 18 Dldif o T ed

pi xel s can ornmed by transferring the co Iter Tayer e

phosphgi Ia¥e%ififﬁéwngéuqéééfﬁbéamarnosensitive transfer film 12 having the
Ft ef ayer

col or 4" and g second thernosensitive transfer film 14 having
t he phosphor |ayer_ 5. 20 .0 J L. Wen there_are_a pixel_in a color
forned by usi ng’ ERES o3 ofoTTIAE oTigk Tia bty LAYBERCPE, FhaCeorarors e

wi thout _using the color filter layer 4, the thernpsensitive.transfer film
10 of BPEI0TEHR (REERC NS etin (hANS A fatlP £0] RET1SSRRRTA0 FO  Hhie
enbodi nent _may. be pr | y used accoyding t.q.the golors y. sel ectively

usi ng gﬁﬁe?h?ék‘”&? n‘agplgiu%/he‘}’fﬁ%'br?ﬂ‘ii gf”r"iﬂrsggr gFF’Fﬁ%bgﬁ? BPER: green and
red in accordance with ihe constr cIioQB$f tEﬁ,color,cathodS ray tube, the
i nvention can BeTehsi fyligh g N Ay &Lathdde SELYPEURE 9Pty of
construction_ using color filters of two colors and that of a construction
in whi PHaFKelﬁoFBgm??ll?%rt’Eﬁ g face Qfo@ Panedr #2@s8nit R¥ hosphor
screen. Although the case of form ng the blue, green and red pixels by
usi ng CREBVERLABNARHYE KKkBAWR JNRENQH - screeni ng el ectrodes has been descri bed
in the above enbodinent, the invention can be simlarly applied to a col or
cat hode ray tuBeegifagatdyoraseeebsit nif arRitisien dheotihaercéaser géti ons.
For exanple, the invention can be also applied to a color cathode ray tube
in whi@hebpéé?lgﬁbéﬁsahdam@dl%t¢¢¥ﬁﬂfueﬁé%ﬁﬁn&?aﬁy trdengesibt- s4aped col or
screening el ectrodes, that is, an aperture grille, a color cathode ray tube
usi ng e3pesedciéanfaior| SCreeRiRg ckerradasy sache @sangshadoy| saskhape, and
the like. The invention can be also simlarly applied to a display except
for t hasedt Kodethaycolpr, cathdde srPDRYIR asteyedopeidayizh wagmowaterl 2003

Panel), LCD (Liquid Crystal Display), or FED (Field Em ssion Display).
at, for example, 20 to 25 °C and dried, thereby forming a

transparent resist layer in a position corresponding to each of
blue, green and red. A carbon slurry is applied on the resist
layer and is dried, thereby adhering a carbon layer. After
that, by washing with hydrogen peroxide water, the resist layer
and the carbon layer thereon are completely removed (inversion
development). In such a manner, the light absorbing layer 2 in
a predetermined pattern is formed (refer to FIG. 2A).
Subsequently, the cover film 8 in the transfer film 10
for forming blue pixels is peeled off. As shown in FIG. 2B, the

adhesive layer 3 and the light absorbing layer 2 are overlapped,

14



In such a display as well, a color filter layer and a phosphor | aye? OwHilcR003
form for exanple, a pattern and a pixel of each color can be transferred
froma thernosensitive transfer film In such a display, by performng
exposure via a mask nmeans adapted to a pattern of a predeterm ned color in
pl ace of the col or screening electrodes, the transferred photosensitive
adhesi ve layer 3, color filter |ayer 4 and phosphor |ayer 5 can be
patterned. For exanple, in a display having no phosphor |ayer but having
only tBRGCE hdatd®rand®YSHes FGHUR by bl €rahd¥8F £8MNEE SOTAEGPHhe!SI NG
the first thernosensitive transfer fifm 12 shown in FIG 5A The invention
is notqLifm to r&SRY 1 5ﬁ§3 i : 4t .ca e Lousl dified
W t hou%gigg%éf??'ng é%gtn%éf)he gllrs}’tgL 0 %%eq?ﬁ&gﬁ?#gﬁf g?:go?}yd%ﬁ P‘%j’o i%Ikhéem
above- ' LN ) O, qgﬁfr | .he; et f formng a col or
fiIterg§§§é¥9§§r%h%§ggaee§i?%Hgl S &§$§@#g?hgg,lgﬁeﬂﬁgﬁﬁfhcturing process
can be sinplifjed. sequ , - the uf ale] t n_be reduced. The
patterns of thgﬁgo?§$ﬂ+$ﬁt£§§+%y%fng% Q%éﬁ%%g@ggo}gﬁg e%ﬁc%ﬁebe f ormed
wi th high_precision. so that the very .22 0 UL.200 reliable color
cat hodZoPaR Rt eE ol R RheE R EPISATEe e RBFBSERLR FvEetics ol whi ch
does not gontain chrgne can be used as a photosensitive material of a
t her noSEASTHPPVERYFhnSfer film the discharge of a chrone substance can be
prevented in the processes of formng the color filter layer and the
phosphor | ayer .COPEWHE;I‘H&M‘?‘%@W%P& rFeliﬂ;'er?ﬁUdianﬁ’h{'@ SPXPHefbe%ént
invention with reference to the acconpanying drawmngs, it is to be
under st8¥8rt ABt aRlea phuR PhosRRGE i Iy es Shhane Frregd: ent hbe absd9t ment i oned
enbodi nents_and that various changes and nodifications can be effected
t her ei *RPEPrBABISkAYREJZ| il@ heh@radhg@sHewutlaye®Far-ing from the spirit or
scope of the present invention as defined in the appended cl ai ns.

Then, as shown in FIG. 2D, a blue pixel part is exposed

from the inner side (inner face side) of the panel glass 1 via
the color screening electrodes such as the shadow mask 21 used
for the cathode ray tube.

After that, the unexposed part is completely removed by
development with warm water at, for example, 20 to 25 °C and is
dried, thereby forming a blue pixel consisting of the blue color
filter layer 4B and the blue phosphor layer 5B as shown in FIG.
3A.

Also in the case of forming the next green pixel, the
thermosensitive transfer film 10 for forming a green pixel is
similarly laminated on the blue pixel by being heated and
pressurized by a transfer roller. The base film 6 and the
cushion layer 7 are peeled off and a green color filter layer 4G
and a green phosphor layer 5G are transferred via the adhesive

layer 3.
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23 3 0J UL 2003 Wat is clained is: 1. A thernosensitive transfyeg il 2003
characterized by conprising: a photosensitive phosphor |ayer of a
predeterm ned color; a color filter layer of the sane color; and a

phot osensi tive adhesive | ayer, which are provided on a base film 2. A

met hod of using a thernosensitive transfer filmconprising: a

phot osensi tive phosphor |ayer of a predeterm ned color; a color filter

| ayer of the same color; and a photosensitive adhesive |ayer, which are

provided on a Rasgndih ”inV\ﬂ.QE eigpad rg%@'éfneblk%lpﬁéfsgr 18de %&éédaxpﬂyi ng
heat and pressure by a transfer rollér. 3. A thernDsen5|t|ve transfer film

char ack ! 26y RAPTS &1 fbrpereasieiad BokAseAshiy gL phosphor | ayer of a

predeterm ned color; and a otosensitive a ich are

brovided, on & Rpese U ‘o R ”?’%&Eﬁst eBHEA Ehat, eRARATT . “on

a phot 823&%&&3&3&9&91%%%& Pater %4:, for example, 20 to 25 °C and the .

resultant is dried. As shown in FIG. 3C, a green pixel
consisting of the green color filter layer 4G and the green
phosphor layer 5G is formed.

Finally, a red pixel is formed. 1In a manner similar to
the blue and green pixels, first, the thermosensitive transfer
film 10 for forming a red pixel is laminated on the blue and
green pixels by being heated and pressurized by a transfer
roller. The base film 6 and the cushion layer 7 are peeled off
and a red color filter 4R and a red phosphor layer 5R are
transferred via the adhesive layer 3.

Since the red color filter layer 4R absorbs light used
for exposure as described above, the exposure in this case is
performed as shown in FIG. 4A by both internal exposure 22 from
the inside of the panel glass 1 to the red pixel part via the
shadow mask 21 and external exposure 23 to the whole face from
the outside of the panel glass 1.

At this time, since light of the external exposure 23 is
absorbed by the blue and green pixels via the adhesive layer 3,
the color filter layers 4B and 4G and the phosphor layers 5B and
5G, the adhesive layer 3 thereon is exposed little so that it is

not set. In the light absorbing layer 2, light of the external
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30 JUL 2003
3 0 J UL 2003 which are provided on a base film 5. A nethod of using a
thernosensitive transfer filmconprising: a photosensitive phosphor | ayer
of a predeterm ned color; and a photosensitive adhesive |ayer, which are
provided on a base film wherein a transfer is perfornmed while applying
heat and pressure by a transfer roller. 6. A nethod of using a
thernosensitive transfer filmconprising: a color filter |layer of a
predeterm ned color; and a photosensitive adhesive layer, which are

pr ovi dgﬁip@gugeb@§el§ 'iﬂ‘ﬂeﬂ’!‘lﬁ‘ﬂﬁﬁd“ a transfer is perforned while applying
heat and pressure by a transfer roller. 25 .Ar.ALr. A@A@A@A A@ A, ;

—/\A/\pzé[ &/\A/\v(L;J]_Y | @r@nhé% ﬂé\c@aﬁ%@%’fca] ca C%ﬁnéﬂ“ @%cg]@él? £ fca]g%]a a]‘%a] cajcalc
ﬂ\/gg% igh%géﬁf%a%gﬁcﬂ%ﬁ: C@J ceg']a]c?aa?]é F@ %gg])(%g? %’caflcaf ch caﬂ:\a] cajcalc

I g
g g%;%‘és%‘ﬁg%zﬁ g]} a% 3%&012]] gg] gg] gg] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]c

a] ca] ca] ca] ca]

DeM " - *i } xsni dE@% %ﬁ é]%%%]g@sl] aj(’;f](:}(;::%11]@6543]C c]e{]l_ %F;&F%f&ﬁ&ﬁé&héfcaj*‘éa] ca] ca]
-1 ]m s¥ E) ! }Eﬁé {3%%%’]1%1 %&’ L]‘5‘%&] 1 c}a] c}a] cal c}a] Jca] ca] ca] ca] ca] ca] ca] ca] ca] ca

]ca] ca] ca] caJ cal ca ca% calcalcalcalcalcallltrirr”

ptt #) #IHRESHEDE SRR ig S&f WidTh AT MBEEE] @&y cPEa] ca] ca] ca] ¢
a] ca] ca] cal ca] ca cal cal ca ca] cal] ca] ca] ca] ca] ca] ca] ca] calca] ca] ca! -

] 9]( #Flﬁ)"‘m]PlS]IS bié C] ; W ‘é@?ﬁ]’fiflﬁ% %‘]ﬁl H!LZF] 84 ca} ca} calc
a] ca] caj ca] cal, ca&ca] ca] ca] cal ca%ca] cal cal ca] ca] ca] caj cal ca ca] ca] calJcaJca]c
a] ca] cqregn3Biis 75%'3@5’5’5%6 cHEHEEASER 12 are complet
9<9@RI| 9999| wr mhc"Y] %ca] cal ca] ca] ca] ca] ca] ca] ca] ca] caLca] ca] caJ cal] ca] ca
] ca] caF@ﬁ‘P(Y&]ica] éﬁ]’%ﬁ]é 3t a) €Bg cEgB @t s HHHg - ; 8s; sl OWB<iR<EIG: =g=>>
??7WP~???1@@AAAACC} xsni d_Z] ] ca] ca] ca] ca] ca ca] ca] ca) ca] ca] ca] ca] ca] ca] ca] ca
] ca] cali¥a] eayed] paked] capeastide L afha] c1lea] BPPDEERNEDBRFF* HKKK
KLGLyLLLL=M MVMNONgNNN} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a] ca] caheared] phpephoun] tayen] 2R] t%] tenmed ca] ca] ca] ca] ca! N2060 QuOv OPPPPPNRR
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$10%| &+ ‘cdmpletely burnt.
In the color cathode ray tube in which the color filter
layers 4 (4B, 4G and 4R) are formed as mentioned above, external
light is absorbed by the color filer layers 4 (4B, 4G and 4R),

so that the reflection light is weakened. Consequently, the
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!!X”bcf£gﬂ£aoéﬁl§)bylgﬁelgfocesses of transfer, exposure, development
and drying. The manufacturing process can be largely simplified
as compared with the conventional slurry method.

As compared with the conventional slurry method, the
burden on the light absorbing layer 2 is lessened by decreasing
the number of processes, so that the occurrence of a defect in
the light absorbing layer 2 can be reduced.

The color filter layer 4 and the phosphor layer 5
obtained by the manufacturing method have high pattern accuracy
and the occurrence of a defect is remarkably reduced.

Further, the possibility of trapping of a dust and a
foreign matter is also reduced, so that the occurrence of a
defect caused by them is accordingly suppressed.

By using the photosensitive material which does not
contain chrome as the photosensitive component used for the
thermosensitive transfer film 10, there is an advantage that no
drain containing a chrome substance which is conventionally a

problem is generated in the fabrication of the blue, green and
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There is consequently also an advantage that the photosensitive
material which does not contain chrome is easy to be used.

Subsequently, another embodiment of the invention will
now be described.

In the embodiment, a color filter layer and a phosphor
layer of the same color are formed by separate thermosensitive
transfer films.

FIG. 5 is a schematic construction diagram (cross
section) of two kinds of thermosensitive transfer films used in
the embodiment.

A first thermosensitive transfer film 12 shown in FIG.
5A has the photosensitive adhesive layer 3 and the color filter
layer 4 as a part 13 which remains finally and the other
construction is similar to that of the thermosensitive transfer
film 10 of FIG. 1.

A second thermosensitive transfer film 14 shown in FIG.
5B has the photosensitive adhesive layer 3 and the
photosensitive phosphor layer 5 as a part 15 which remains
finally and the other construction is similar to that of the

thermosensitive transfer film 10 of FIG. 1.
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thermosensitive transfer film 10 of the foregoing embodiment, a
transfer is performed by laminating while applying heat and
pressure.

The color filter layer 4 is transferred from the first
thermosensitive transfer film 12 via the adhesive layer 3. Onto
the color filter layer 4, the phosphor layer 5 is transferred
from the second thermosensitive transfer film 14 via the
adhesive layer 3.

Although the color filter layer 4 is formed for all of
the blue, green and red pixels in the foregoing embodiment, the
color filter layer may be formed only for a part of the colors.
Specifically, for example, a construction such that a green
pixel is made by the green phosphor layer and red and blue
pixels are formed by a stack structure of the color filter layer
and the phosphor layer may be also used.

In this case, by using the thermosensitive transfer
films 12 and 14 of the embodiment, the green pixel can be formed
by transferring the green phosphor layer 5 from the second
thermosensitive transfer f£ilm 14 having the green phosphor layer
5 and the blue and red pixels can be formed by transferring the
color filter layer 4 and the phosphor layer 5 from the first
thermosensitive transfer film 12 having the color filter layer 4
and the second thermosensitive transfer film 14 having the

phosphor layer 5.
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the embodiment may be properly used according to the colors.

By selectively using the three kinds of thermosensitive
transfer films of blue, green and red in accordance with the
construction of the color cathode ray tube, the invention can be
easily deal with a color cathode ray tube of a construction
using color filters of two colors and that of a construction in
which the color filter of a single color is formed on the
phosphor screen.

Although the case of forming the blue, green and red
pixels by using the shadow mask 21 as color screening electrodes
has been described in the above embodiment, the invention can be
similarly applied to a color cathode ray tube using color
screening electrodes of other constructions.

For example, the invention can be also applied to a
color cathode ray tube in which blue, green and red strips are
formed by using slit-shaped color screening electrodes, that is,
an aperture grille, a color cathode ray tube using color
screening electrodes each having a rectangular slot shape, and
the like.

The invention can be also similarly applied to a display

except for the cathode ray tube, such as PDP (Plasma Display
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phosphor layer which form, for example, a pattern and a pixel of
each color can be transferred from a thermosensitive transfer
film.

In such a display, by performing exposure via a mask
means adapted to a pattern of a predetermined color in place of
the color screening electrodes, the transferred photosensitive
adhesive layer 3, color filter layer 4 and phosphor layer 5 can
be patterned.

For example, in a display having no phosphor layer but
having only the color filter layer, a color filter layer can be
formed by using the first thermosensitive transfer film 12 shown
in FIG. 5A.

The invention is not limited to the foregoing
embodiments but can be variously modified without departing from
the gist of the invention.

According to the above-described invention, as compared
with the method of forming a color filter layer by the
conventional slurry method, the manufacturing process can be
simplified. Consequently, the manufacturing cost can be

reduced.

The patterns of the color filter layer and the phosphor

layer can be formed with high precision, so that the very
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chrome can be used as a photosensitive material of a
thermosensitive transfer film, the discharge of a chrome
substance can be prevented in the processes of forming the color
filter layer and the phosphor layer.

Having described preferred embodiments of the present
invention with reference to the accompanying drawings, it is to
be understood that the present invention is not limited to the
above-mentioned embodiments and that various changes and
modifications can be effected therein by one skilled in the art

without departing from the spirit or scope of the present

invention as defined in the appended claims.
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1. A thermosensitive transfer film characterized by
comprising:

a photosensitive phosphor layer of a predetermined
color;

a color filter layer of the same color; and

a photosensitive adhesive layer,

which are provided on a base film.

2. A method of using a thermosensitive transfer film
comprising: a photosensitive phosphor layer of a predetermined
color; a color filter layer of the same color; and a
photosensitive adhesive layer, which are provided on a base
£ilm,

wherein a transfer is performed while applying heat and
pressure by a transfer roller.

3. A thermosensitive transfer film characterized by
comprising at least:

a photosensitive phosphor layer of a predetermined
color; and

a photosensitive adhesive layer,

which are provided on a base film.

4. A thermosensitive transfer film characterized by
comprising at least:

a color filter layer of a predetermined color; and

a photosensitive adhesive layer,
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6. A method of using a thermosensitive transfer film
comprising: a color filter layer of a predetermined color; and a
photosensitive adhesive layer, which are provided on a base
film,
wherein a transfer is performed while applying heat and

pressure by a transfer roller.
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