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FORM NG A PHOSPHOR SCREEN OF A COLOR CATHCDE RAY TUBE" BACKGRC%J [pr:ZUDHE
INVENTICN Field of the Invention The present invention relates generally to
a et hod of form ng a phosphor screen of a color cathode ray tube, and nore

particularly, is directed to an inprovenent in nethod of formn
screen . 1 including a pluralgi pyeaf plFogpbox Togqr pigpns and a bl a‘@mw m m

provi ded between each adj oi ninmg palrt of the phosphor portions.

of the Prior Art A phosphor screen of a color cathode ray tube is fo¥¥ed to
have ~~ a plurality of color phosphor dots or stripes of the three primary
colors including red phosphor dots dr Isfriges which produce red
fluorescence , green phosphor dots or stripes which produce green

f1 uor escenc"élEéHgD lﬂﬁjé’QBNcbgﬁwbrP%PHOR)rS@EE pefs AMGOEOR JrAJHIGBE RAYudUBE"
fluorescence. In this connection, there has been proposed such a phosphor
screen that a black portion in the formof a black matrix made of carbon or
a carbon stripe is provided pai r of the col or

phosphor dots or stripes. Thé NTON i ded on the phosphor

screen cqout ribute effect{vely to |nprove I n contrast col or images
displaye3%5ﬂgpﬂ£¥§ﬁb§§H89*¥ﬂleen and further to restrict beam | andi ng
errors which cau o u ct
col or fluor escenf: = \d}%ﬁgan eqd%ggfg'ﬂq%e]g?ng E%H)p#t%e"&ﬁ%ggmgﬁr#%%& d

phosphor screen of a color cathode ray tube, and more particularly, is

directed to an improvement in method of forming a phosphor screen
including a plurality of phosphor portions and a black portion provided

between each adjoining pair of the phosphor portions.

Description of the Prior Art

A phosphor screen of a color cathode ray tube is formed to have
a plurality of color phosphor dots or stripes of the three primary
colors including red phosphor dots or stripes which produce red
fluorescence , green phosphor dots or stripes which produce green
fluorescence and blue phosphor dots or stripes which produce blue
) fluorescence. In this connection, there has been proposed such a
phosphor screen that a black portion in the form of a black matrix made
of carbon or a carbon stripe is provided between each adjoining pair of

the color phosphor dots or stripes.

The black portion thus provided on the phosphor screen
contributes effectively to improve in contrast color images displayed
on the phosphor screen and further to restrict beam landing errars
which cause the color phosphor dots or stripes to produce incorrect

color fluorescence with an electron beam which is emitted from an

. WU

*G00002*




2 ~ F EB 2003 electron gun in the color cathode ray tube to inpi r%gEgpma
devi ated positions in the phosphor screen. Wen the phosphor scr@e
pr.ovided with the black matrix or carbon stripes is forned, first, the

bl ack matrix or carbon stripes are affixed to a glass panel constituting a
front face portion of a color cathode ray tube, and then, the col or

phosphor ¢d@k$r8h Ehﬁi PRStRE & Afdr %% ho@ePPRY! Blise Ao ﬁ%iﬁbésépmﬂfévi%@eﬁfi‘:h
of which the black matrix or carbon stripe is not present” For exanple, in

case of tjaeiphesPher therpRpRbP\dd@enw th the carbon stripes, at the first
step, a plurality of carbon stripes each - having a predeterm ned w dth
are affixed to t Waegl 4he phoasphat segedmrpnosiprdediitht eheabsaclanthtati xt be
second step, each of the col or phosphor stripes is affixed to a portion of
t he gl assaphael s tretpese hs ebartneald) 6i nsthg thai blatk mhér vadvonastan sésipeds are

previously proposed nethod of form ng a phosphor screen which ~~ includes a
pl ur al i t \@fdfi xedr bom Flrdssepanall eonstirtuting af fFrafitofapaidspdonsefi pesplon a
gl ass panel wi |l be explained with reference to the steps shown in Figs. 1A

to 1D, ed@thedentiadh tuea apgsihepct tbonatolRephosphop dats sebst Bnthes iaye
rect angul .to,the carbon stripes, as follows. f First, . as,6sh in Fig.

1A a phatidi &8 50 QOFK TR s shacd issoPanel Wi AYE S WD e Aok eRe brd Xa
glass panel 1 to fqrma unif rm$hottoresi st layer 2 on the glass panel 1.
Then, a pHoCBREYK SRR 1S NO5nBFFITtted with an aperture grill is attached

to the gl ass pan S to S rtg S| daver,
correspgndi ngpt o%gc%fala"gbn]se’vmqgr gagﬁe&tar Oﬁkg%woprgg%grgéﬁt%%vg d@ér{r;r%%] tzg‘r?d
t he phot oSt 2 J t | ght e

exposur e 5 Uehe SSRESs Sl SATERTFey PR Pl O, SR RE R SRE fRes R 1

be expl ai pgad ngi & hpreRfe@epRffed Wit are WFeRed %02t @38ss panel #t Tegufady
2003 sectional view on a plane substantially parallel to the | ongi tudi nal

di recti onsfdudid 2etealalls| esid oY) thle kBeorE oterateaeteof athd tﬂ@eo@th@w
the relation between the photoresist |layer 2 and an aperture grill 3.

First, thetphpésresi af fliagdr t? ias pemised dfo theglgl &R mesw Ind dttwemigleaxh
slit 4 of the aperture grill 3 froma Ilight source arranged at a

pr edet er nadjed npogi pd ion of Netxe | carrhen p3lotipessi st | ayer 2 is exposed to |ight
5G passi ng through the slit 4 of the aperture grill 3 froma |ight source
arranged at a pr8detetiauséy pornasegnme pofereidigsa phasphop serasppukEd t o
| i ght .5B passing through.the slit 4 of, the apertur ri.ll 3 froma |ight
source arf’é‘%d’é‘&gaﬁ %]U(Y%éél%i’ eqfrsricﬁéBO'bo%*imPSﬁ. ndap Ur%ﬂélc}'i‘bfhtco 128 Hhoég*?"rSG
and light 5B are set tp travel ,al o at hs,correspondi substantjally to
beam pat HSEYPamPBen cf fRaT BRPBLaNE T H8 REPLETST FAER A T 3P oR e, e steps
respectiv -aCl t t f. heelli S I']gc{gs i 5B, i
controll egﬂ‘%{' EZ] tgdgff’bp?fgaﬁ)illyagraghggg %@me{‘nﬁgp?i %a I g%ﬁp]g%ﬂ i(:l'grr?gdgﬁ1 g
between t Bead $libsENHiGT 1§ FedtiPgular to the carbon stripes, as follows.

! First, as shown in Fig. 1A, a photoresist such as a solution of
polyvinyl alcohol is applied to a glass panel 1 to form a uniform
photoresist layer 2 on the glass panel 1. Then, a photomask which is
constituted with an aperture grill is attached to the glass panel so as
to mask portions of the photoresist layer 2 corresponding to locations
where the carbon stripes are to be formed, and the photoresist layer 2
is exposed to light through the photomask.

The exposure of the photoresist layer 2 to the light through the

photomask will be explained with reference to Fig. 2 which is a cross



~~ photoresi st |ayer 2. The photoresist layer 2 is then devel opeg sapgB 2003
washed to renove portions of the photoresist |ayer 2 fromthe gl ass panel
1, each of which has not been exposed to the |ight having a predeternined f
intensity. The quantity of the renoved photoresist |ayer 2 can be
controlled by a condition of the washing to the photoresist |ayer 2, for

exanpl e, gAaREMNIvEéeREor % tph%nléh%BE€§ﬁ§ia1'1@mér31 1€ dhaah ¥ng Ptdinkine
portions of the photoresist |ayer 2, each of i ch has not been exposed to

the |ightdiravtign t(herpLesiaileditact dn)t enstiey cotamn daghsde alay tewad JHowm

t he gl ass panel 1 when the condition of the washing to the photoresist

| ayer 2 ithedetdbatiometetwedre thppploptdrasety layern zaed. af hepestufacgridl 3.he

gl ass panel 1 is then dried, so that portions of the photoresist |ayer 2,
each of which haBibsen thepphedoresisie layght 2hbviaxposed to i ghtF5R maskiond
the predetermned intensity, remains to forma plurality of photoresist
stripes 2throtighhe gJiids4d phnidle apegkurehanhl i ¥ From A BigNe)souree avkanged@ital
6, for exanple, a water glass containing carbgon m xed therewith is applied
on the phdtRiiedseterniigd posi37onng Neals gheaﬁ §refishd ayrhss ‘ﬁaﬁépoaecﬁmre

EMESt p?ﬁ%"tﬁ}i@%ﬁiéésis‘%ﬁe?m@s%f"ca%ﬁﬁ%b%??ﬁh%f‘géé"retEaEeE%vgwi?g@g%:aSLiéw T
materi ol BuoRTTEReeBt G efegt e fRinBL BETHGT IR bRS e ol faye

material 44 eﬁ(pg]s@getéqugﬁq‘.t §§'.6a{%s§p§e’£}‘x g &G ﬁ’géf ttrh%a{a 3 g|r8r g

i ke and eac he phatoresi’s i pes I's renoved from asd panel

1 togethes #idyhat hgqrbd %hr@@taerrriaabe@ &O\éebPéI%timeiﬂheRQEﬁEi‘%fnf!ﬁte” al 6

covering the parti areas of the gl ass pane remains to forma plurality

of carbon stripese 19QhtheRY! ﬂi$§h’_@a$@|aﬂd 1aghthgpnakd dd19.tolBrafét ef1dmhiat |
the col or phosphor stri'pes are affixed to the portions of the glass panel

bet ween epgthaidioprespehdidigr sobs tartian gttd peanbpathe 6o releeel et rphobednsr
screen. Since the width of the carbon stripe 6' is determned by the E

wi dt h of fihethd @okonatathodle 6ay erdieni ngspacttiivel gl as€aphnef the pathssof the
necessary for obtaining the carbon stripe 6' with a narrow width to nmake
each of thégbhobRrebightsh@ipad bighbried orraeodilads tpahel apphepeiately
relatively large width. Further, the | ongitudinally extending edge portion
of the caPBeaNdad Pyeals ORY cahalriis WSﬂgbon%gﬁtwméhﬁyl whteRaHfiee @agethe
portion of the pho%o esist stripe 2' formed on the glass panel 1 and

t her ef or ePPREPNESASEt LAN&Taklt y ext endi ng edge portion of the carbon stripe 6

uhi ch 115 SUPETT O ohhBSAILIN §8020% O 3hDRidye16RER Sla LAEnBN Yoo ERLos
portions of the photoresist layer 2 from the glass panel 1, each of

which has not been exposed to the light having a predetermined

! intensity. The quantity of the removed photoresist layer 2 can be
controlled by a condition of the washing to the photoresist layer 2,

for example, a washing time to the photoresist layer 2. Accordingly,

only the portions of the photoresist layer 2, each of which has not been

exposed to the light having the predetermined intensity, can be surely

removed from the glass panel 1 when the condition of the washing to the
photoresist layer 2 is determined to be appropriately optimized. The

surface of the glass panel 1 is then dried, so that portions of the

photoresist layer 2, each of which has been exposed to the light having



2 5 F E B 2009 superiorly linear |ongitudinally extendi ng edge postg g\s
af orenenti oned, such characteristic as including the w dth, li neh iﬁﬁpgp

t he longitudinally extendi ng edge portion, uniformty and so on of the
carbon stripe in the phosphor screen is determ ned by the processing
condition of the photoresist stripes such as the intensity distribution
char act erghat ppe@dtdrimiPldt Pn¥dHGR YL NEeIAS0EESFoYin Ay RIrad1S t§XPP IR Ltoresist
condition of devel opment to the photoresist |ayer and condition of drying
to the phairgpesiat drahe. glde panendi,t ¥s ditdwhi PuitAign edaracteristic of
light to which the photoresist |layer is exposed is ., usually controlled by
means of vari ati Nestj rblaoikbimderdal of, tfoe shapele,paswhteon glrabssaonbadiirg

|l i ght source for exposure on the photoresist layer. The intensity

di st ri but¢anboof miixght therewdthf i wnappieddnl thet plotowss istto swhiipastde and
photoresist |ayer is exposed, will be explained as follows. Light emtted
froma |ipgitigdupceasanel pdwsigigsshpaigih lawbere Hie ahodpeesigte sgriipe, 21 ors
exanpl e, each of the light 5R _5G and 5B passing through the slit 4 of the
aperture MY IAresead,sASwShPHNFi §. F 9. 1€ wilindh dt hed piot ithe phgkeresist

d, has, h,light, i ity 2 di i buti h i Al
T Fig. S ERTRET | aht J80utBE BB TRdr ARASS e W B 3N EEOTsi S TSRS |
t fiegt i | i,ght ce but | i | i ght hayi t
it h. - AGEATRSI St SdReof tive Y hessht e saSkes BIEE e B ek MRSErI ghe

source a passing through the slit 4 of the aperture grill 3 has the

| argest intensity at its center portion to nake a peak portion in |ight
intensity distripudd ORpanghsiesnesd £Sstrfl pe Bl 2Nl J9¢R! tne bk thatetfal
si'de portions thereof to ke a skirt portion in light intensity
di'stributg odre T Fddtidd RO i E@rﬁ@diégemid M) ¥reabnent 25 thEd17RESand
di stribution extends beyond the slit 4 of the aperture grill 3 shown in
Fig. 2. Ceacteqferthey pholerekist ploritpean2i'nifigénoviedt énsint yheli Fitasisbpahen Df
the light 5R and the skirt portion in light intensity distribution of the
i ght 5G hogetherd widhotbel bpadamaterhat Gnbverrimgarty tThe bkack madetiiah 6 n
light intensity distribution of the light 5G and the skirt portion in |ight
i ntensi tycaverinputhenpartiat aregns B the dkdss traneled apneadh bdoh&erm The
skirt portjons in light intensjty distribution thus overlapping each other
i ncrease PHMAIgRY eht@denystrimes pheonsibinet 9lasst Pane! iln BF gHtowni fsiig y10-

Foferarty. “port-ohEVBE EAGTonS BRI FugR ibesnsira kel autte
PO S BRrE A, 4100814l BoflTeY! BRLRYALIARH, 8 TR N i e avBse
phot or esi §£riﬁé€e%'2tovﬁﬂnﬁhegéetﬁ@ P§Séw\éggeé,{pmthe gl ass panel 1 by

means of wasHing, renain undesira o form unnecessary phot oresi st
stripes on the glagfcPaM whdtht of StRECRISARY sEPIpd DI QisNde BEER n'f’edf”b@lb'tﬁﬁ1
as mentioned above to reduce sufficiently the [ight intensity of the skirt
pontion i pidtehefi thensi 4ok datieriiRat E0ReM@PNMYMdN theegtasyepaddel 11, Fiig. i3.
This means that a portion with relatively large light Intensity of the

l'i ght inteesesyadysfor bebtoimivipvithewcahbbohes trtirpes 6ALwii khFagnaBrowisdidié to
narrowed. Meanwhile when a widthwi se pitch of the slits of the aperture
grill is makateaehyofntihe phakdresd stf strépespl e, form@dnon theiglasgyianed 1
that the width of the carbon stripe is also so small as to be, for exanple,
equal to SRVEedsrelrii ved yulargetwidtmeckysther f dihet hengiusimadd i petensdnged
Shown 1 0 edge Bortien af i Shascarhon. stFise 2170 s Shaged BY the Tongi Eidi 1§

extending edge portion of the photoresist stripe 2' formed on the glass
panel 1 and therefore the longitudinally extending edge portion of the

carbon stripe 6' which is superior in linearity can be obtained if each

of the photoresist stripes 2' formed on the glass panel 1 has a



z J FEB 7003 However, as shown with the curve Al in Fig. 3 and 94<QI Ef'%
above, the portion with relatively large light intensity of the |gf$t
intensity distribution nust be narrowed. Therefore, the photoresist |ayer
woul d be exposed to the light including portions in light intensity

di stribution having a gentle slope such as at both ends of an exposure

wi dth D1 i I5 . : a r eAn kS J~al sed i f the
phot or esi%{ﬂgmggp iI:[s]aS?ltlgf]orr@?ﬁ&{maﬁgﬁnéggedgﬁagtﬁgel P%'?f‘ O(rg\Ll'st ribution is

al so uni form ovegs tdR reneh@fond, ShehItRSEaPeLid !&sa%&'ﬂhdifn?gc‘the hpvgwer .
there is a substantial problem because the photoresist |layer i's usually not

uni form inelr¢knest whed 16Rgi tudiHaldySekténtingnedge Josei s UaldifoR@t t HREinKOr m
over the surface of the glass panel. For exanple, when the |ight

di stri butdconnabft tise amrboal spoigd dm dhet hisogphasss pageel issdeltdrmenedtby ribin
that at each of the corner portions of the glass panel, a relatively |large
di f f er engudcessangedondi tilbm efpbberghaticttels ibt Hetinesnsuble asertthealintenkity
corner portions of the glass panel with relatively small variations in

| i ght i ntdErsdird ut Bae eharasitari vkig afad eht o @héﬁ%ethen phatorsgicdun ayen dish
D1 is also raised due to lack of _uniformty in thickness of the photoresist
| ayer on PAResEfasconsiféen of developmandadentherBhetugeds holayer apg condition

photoresis trjipes,2'  sho in Fiq. ,AB are forned.tq be .not unifarm.i.n
Bdth ovet (Tey U897 t8etBE PRetGrasystadever - | et atensids, Ha igntine
photoresi gt _stripes,2 for on the.glags panel 1 as,shown i.n Fig. 1B.i s
b ovi ded ARt Ratg: oRal Tt yEoe WP Rh! Bl B osts FEbntoi o G bsdtiis
linearity,. The.C t1i pes f 0D the .poLt.i t |.a anel
on, each o Sl‘@ﬁghepﬁgp% oelt’c"foiIB sf"s%"’:‘\g’::toﬁzir g’gqilgﬁn% 6Be£sée"~n$%§r§3£? her et?'(%r gﬁa ach
of" the ¢ St 1aReS s opRES Lk t9kass R d Py ged i [ st
| ongi tud?ém Ir‘tf%tg(tagﬁdiségsgggfa%po]r@?‘gng ggferl or zftxégglhn Itlsjrﬁeaﬁr,% ?J&o'té?e_sm
Feg zoo3 {Hwyaf orenenti oned probl em can be theoretically solved by making
the light intensity distribution as showmn with the curve Al in Fig. 3 have
steep slopes at BDakhigtesidly Hhetexnaseneon GightDémi tosefeobn &tfiixedr dight ed
to reduce sufficiently the light intensity of the skirt portion in |ight

i nt ensi t ysalirster,i bat woiths kbenphatdtieg.is8, 1ayerchs reipsedf hei Idvéel appliaiged as
probl em as descri bed above, and this can not be conpatible with nmaking the
| i ght inté&kliowg.di stribution shown in Fig. 3 have the steep slopes at both

ends af the exposure width D1, Consequently, it is quite difficult to
obtain on the gl hdghpamittadpfiemia (yIbE TRE8nard PRpasneddrwodshvhisdatiaf

| ati vel 1 i i dt.h and i.ded with i orl [ .
| angi L AT Bt e 458 BEAR Gns R eBALCTRS NSNS RS @GP passing
| NVENTI ON dingl yy.dt, | ' f 1, t i ion,t id
e et neA B £ F 4 4R Bt RLeR o] B RN YR TRy 21 R MREG
which a pRRIPRM, SEFEENs NGl NG 3 Bl BhPldsleald OTh £0! Qi cRNIFRRY intensity

) distribution as shown with a curve Al in Fig. 3.

The light source used for exposure on the photoresist layer 2 is
not a perfect line light source but a linear 1ight source having a
certain width. Accordingly, each of the light 5R, 5G and 5B emitted
from the light source and passing through the slit 4 of the aperture
grill 3 has the largest intensity at its center portion to make a peak
portion in light intensity distribution and decreases in intensity
gradually toward both side portions thereof to make a skirt portion in

light intensity distribution. The skirt portion in light intensity



portions and bl ack portions provided between each adjoi ning pair ofy § ireg 2003
col or phosphor portions is formed, and which avoids the aforenentioned

di sadvant ages encountered with the prior art. Another object of the present
invention is to provide a nmethod of form ng a phosphor screen of a col or
cat hode ray tube, by which a phosphor screen including a plurality of color
phosphor cﬁ%"tHIS‘unE;i AMNdxBEREK HRIOhHOMSe RN degk QﬁEV\@ﬁé}t%?Eh?raﬁll10'3nbﬂn9NrP§Er

of the col or phosphor portions is fornmed, and which can obtain the blac
portions Aing!he. fortamfe guehingl,i tihef skliaak ptrtiies Ph caghan it éngh ass
panel, each of which is relatively small in width and provided with

| ongi t udidialtirybekt emdifndheddeghdrin csl whiechk arte paupeon oirl V ilghteantensgty 2
5 FEe 7?pp, ~ According to the present invention, there i $ provided a nethod
of form nb stpHosphon etrtee bi ghtcdlomareatihddetpayveubep whicth odbepr asds
the steps of formng a photoresist |ayer on a glass panel, causing a

pl ural it ysiafi fany tgw@srskimsﬁspgntu‘ne phot bgkekiigttenaydy dosbeikxpbbyedft dhe

l'i ght passin through a phatonmask in a first direction and another |ight
passi ng thws&gﬁGt pRd pHit Gk PArhi @ecidnd 1@ht etttiens 18V 1 ¢ st uti e e hthe

R TP S e R
e
o R A S, T £8P, bl ) S e
1roush e YIRS iner hagre5kesy bl aieegtgam ity

devel opedp@Rd chBesf M B \phB o Fé LIt hayer BlR$Pe M@ n§Otd itPRSsRf ri Bertions
phot oresi st | ayer where |ight exposure has not reached a predeterm ned

anount toidoright Rhieasity dfstrebatnbhdordappesd Hachobth@nsaraRRb¥s&d to
bl ack material on the remai ni ng photoresist portions and partial areas of
t he gl asstpantl ghbeweé thhexcersiiveng nifeatirtes sto dvatt dhe povat i grresehtthe
renmoving fromthe glass panel the renmaining photoresist portions together
with the phaidkesisériayea@l wbilch heredo be femaved! ficdm gdet gbass wanelt heby
bl ack material ' remaining on the glass panel, and formng a plurality of
col or phoB#dy PomasbisJonrpaad th tursiesd rﬁgﬂb’i thsfasm vReeeg e phhertores ien
each adjoiging pair of the bl ac ortions. In the nethod according to the
present i pvEHESoAN thie F1AFStPHdi L7 ons on the photoresist |ayer formed on

the gl ass panel gre.exposed at lLeast tw.ce to the |ight passing.through the
phot omask | n the Hf 18 hecessat yeEGR 49 1 diPdenteth A RRAFTSI 3 BRE Clned piove

t hrough t t } ddi recti T d (M : e
phot or esi 50 [ Sgererarthi ot e AR i ah tane MO SERE AT pOFS 88 1
the |ight ¥ E QUOM; NBSdwn Wi [ if1eGH pRgqang t hep;

l'i ght pas;?ﬁgﬂﬂ%gbgﬂl@h@‘ %ﬂﬁtbgggéﬁ Int 241?@5{;% Cgf\r’éeic{]i gﬁ? pgar tn‘ﬂer , (Fm{se
third posipbhedistHat BhgoPIRNOWeEh StellaAN Q1§ Oraved prgnhtthenaéﬁﬁ&ypameth@neﬁht
exposed at least twice to the light passing through the photomask in the
fifth direéattiens idnd dtilke rlibghtti opashionn twirtdudhet BarpbohbmiakFig.t Bemgsktihe
direction. Wth the first to third positions on the photoresist |ayer
exposed t marhewdd.ght in each of the first to sixth directions, each of

| ongi tudi nal |y extending edge portions of each remaining photoresi st
portion on the glMesanwhdnel when shapalthwisa pi v ofobhefsltite phiothe eenture

| ayer which is virtually exposed to |ight having a steep slope in intensity
vari ati ongrahll theredpsi kebasmadl, tsch asmi Femh@xphRbteor 8B sfimpdrt it eneedwigedt s

ong) oLl et SRR, PgE PErLL NS St or Do LB e or

I i tudinall t endi d t i ch . iorly Ll .

000 LRl Xt eachg oo, 00 s ofl 61 3 3URELLSILLY 0= caron,
00r 1015 e, ShaSeeRasl Al ¥ SRkl 080 MptdIRd OuTLet B EAL L

provi ded Wirbloh@nditt WEHIR 1Y SKRNGINEi §99%, PALJORR R are superiorly

| i near.



The above, and ot her objects, features and advantages of the presgBt

i nvention will be becone apparent fromthe follow ng detail ed des i%ﬁﬂ@ﬁm
taken in conjunction with the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF
THE DRAWNGS - t o Z 5 Fee zoa~ Figs. 1A to 1D are illustrations show ng
the process of formng carbon stripes in accordance with a previously

proposed net hod; Hg@ved, | §safhdin Hﬁtt,rrflttih%” cBPo¥ RO F8lAt 30BKBELYVPERN ndd

photoresist |ayer and an aperture gri constituting a photonmask at a step
of exposuRvie) the péeyiiithPrepesak elede Hdht Intenanty ldfushe atiighi

showi ng intensity distribution of light to I ch a photoresist |ayer is
exposed iimteeotgadiet i But ildne nps evb@uslromedposethdretfbed, fhaphoddrdsd s4F
are illustrations showing the process of form ng carbon stripes in

accor dancleayeit hwauhet hedeaposked poeddmt liimhdntiinai;udiings .pdA jaord 5B dright
il lustrations used for explaining the process of exposure in accordance
with a netiteasoty tdiestribasihenihavengi angeritilg. sbopes sanhi a9 wdt bath endshafriang
an exanple of intensity distribution of light to which a photoresist |ayer
i s exposeRKpogure wickidy ﬁén%’éﬂ‘w il tHe et hod of the present invention; and

Fig. 7 is an illystration show ng anqt her exanple, of intensity djstribution
of light to whi ch &YHoRofasg:st"Ol B %qmsléxw%e it thecBhefaresish (IRYeRd s

embod mrt U et Rod NS RFER FE £7onddBRbr O LT OAH TGP AT EoR GO Un Forh bver "
the surface of the glass panel. In actual fact, however, there is a
substantial problem because the photoresist layer is usually not
uniform in thickness and the light distribution is also usually not
uniform over the surface of the glass panel. For example, when the
light distribution at the central portion of the glass panel is
different from that at each of the corner portions of the glass panel, a
relatively large difference is raised in the exposure width Dl between
the central and corner portions of the glass panel with relatively small
variations in light intensity. Such a relatively large difference in
the exposure width D1 is also raised due to lack of uniformity in
thickness of the photoresist layer on the glass panel.

) For the reasons mentioned above, the photoresist stripes 2'
shown in Fig. 1B are formed to be not uniform in width over the surface
of the glass panel 1. In other words, each of the photoresist stripes
2' formed on the glass panel 1 as shown in Fig. 1B is provided with its
longitudinally extending edge portions deteriorated in linearity. The
carbon stripes are formed on the portions of the glass panel on each of
which the photoresist stripe is not present and therefore each of the
carbon stripes formed on the glass panel is provided with its

Tongitudinally extending edge portions deteriorated in linearity.



cat hode ray tube according to the present invention wll be explﬁé ed bel ow
with reference to Figs. 4A to 4F, 5A, 5B, 6 and 7. In the enbodi tE8 2003
first, as shown in Fig. 4A, a photoresist such as a solution of polyvinyl

al cohol is applied to a glass panel 11, which constitutes a face panel
portion of a color cathode ray tube, to forma photoresist |layer 12 to be
uni formon the gihassfeanirhtidned\prbblemicadn be ﬂwe‘%rEti‘&ﬁ?O%W‘e@B@rrﬁ&Iﬁ%g
grill which constitutes a photomask having a plurality of slits is

posi ti ongtet diglateinfensphot of estitiutianeas 12houm wiithsthétAuraed Bl TheFig. 3
aperture grill is omtted. The photoresist layer 12 is then exposed to

| i ght cohaespebeemas tapesl attboth ralss oif nthéeexqusarecat didtdd1r.ay Howbeer | ritt he
exposure of the photoresist layer 12 to the light, first, the photoresist

| ayer 12 iiss reqpésed to redjhte carfiféspendil ygthe highdtl detteonibyaaf wtheskirt

i npi nges on red phosphor stripes for producing red fluorescence upon

exci t at i ®®rdyonhen el &ty dntpeaity il itsHe 1byktben ceiawddénriaig+ tbe whireh aises
exposure, a |light  source is arranged at a,Lirst light ,) position for
emanat i ng¢Na ghtenEIPRNEPPRR 5B 2hr 8A5RTADEMI AbOXCof 28R Apdst Grd Gaifi Pe13
inafirst direcfion,to be incjdent an.a position PR aon the phatopesi st

| ayer 12.cOBOAEHG I AAnERaing they | o thd NEEGRY EH SRSERIRLERN: F AR ROt 19re 3

i ght soyrg e fiurst exposure_ of  t p resi | ayer LS AN out
and an egb%\géed{BSrtsit(?r?pEFéP?ée%oP%egorﬁjt%’g&%og?t ?hﬁ ﬁé%o%slgﬁ% Bﬁgtthr @gi'st

| ayer 12, a#& i Fikg; 4B,,; dhe f L respandg ot 0si.tion on
whi ch thec elec r\(gﬂ:]t}ga%%férs %li%]iﬁgpﬂléu?{;dﬁ;hd(?ggﬁg‘r Bgt rgﬁgeg]??\?ti%ﬁéc]ol%or
cat hode r i gPpi hadl i ght rge [ bea ed
) a ec T O R e s o et ok S e e s o e
the slit Jdid QfrdvideaParitth & upeirlilorly 1A nkavecendiduberbl PP éxtéddi®y edqge
different fromthe first direction to be incident upon the position PR on

t he phot ggediishs| ayer 12, as shown in Fig. 5B. The |ight source can nove
along the longitudinal direction of the face panel portion of the color
cathode ray tube. Wth the light 15R thus emtted fromthe |ight source,

t he second exposure of the photoresist layer 12 is carried out and an

exposed portion ER2 is fddBas@TSnANThSUMYARY i Gin THR BYWENREON 1 2 2 5 FEB

2p~p, ~ photoresi st layer_ 12 in_addition to th% exposed portiqn ER2, as.
shown in Fig. 4chccordingly, it is an object of the present invention to provide

a method of forming a phosphor screen of a color cathode ray tube, by
which a phosphor 'screen including a plurality of color phosphor
portions and black portions provided between each adjoining pair of the
color phosphor portions is formed, and which avoids the aforementioned
) disadvantages encountered with the prior art.

Another object of the present invention is to provide a method
of forming a phosphor screen of a color cathode ray tube, by which a
phosphor screen including a plurality of color phosphor portions and
black portions provided between each adjoining pair of the color
phosphor portions is formed, and which can obtain the black portions in
the form of a plurality of black stripes of carbon on a glass panel,
each of which is relatively small in width and provided with

longitudinally extending edge portions which are superiorly linear.



The Iight 15R has the angle of incidence to the photoresist |ayer 12
different fromthat of the light 15R and therefore the exposed %SrREBJ@ R2
formed by the light 15R in the position PRis slightly deviated from an
over |l apped partially with the exposed portion ERL formed by the |Iight 15R
in the position PR Secondly, the photoresist layer 12 is exposed to |ight
correspondi ng t oy & it EGNLRCYPRBBhEN AVEHIIGRS Bkrr PETpRANYBACA RithoRes
for producing green fludrescence upon excitation by the electron . 3 beam
in the colforrgrafinnflea rglospber Serebhi 8fexpesiioe, cathodbt raqureBel, Swhich
arranged at a third light position for emanating |ight 15G whi ch passes
through tdompelibesléhefstdps afefonnengral phditbriesiatt hayer dinr acti ass tpankd,

i nci dent upon a position PG on the photoresist |ayer 12, as shown in Fig.
5A. Wt h dalne i hggat p b tithys oénf i teld fasdrbibhe o gifte pbateessitsheTaher dto be
exposure of the ghotpresist | ayer 12 is carried out and an exposed portion
EGL i s f@xpedefnte hbi gusipassnnpGivroudte aphboberaskstin ayéirsitp digscshmwandn
Fig. 4B. The position PG corresponds to a position on which the el ectron
beam f or 3aEheMd A frassi nhdaresighstthiep@aoitanapk £b1 drsee @b eft ittbe

i mpi nges. , Then, the |ight source is shifted to be arranged at, a fourth
g A Y L T S A T U R 3 S AR DAL G ACH PR
th t i1l 13 f t h .di ti Little diff 1t f t h

third di RERTEPTD B §HE RSO 3 & HEYSdsitd B8 BEPBASH NES phtitfth i seyi ng

| ayer 12, 0 i i . The L. ght C 0 e .
| ongi tuditmgri%@iﬂr \ggtei gﬁgggm?ﬁg 1fnarc,%e tbgggl d;ﬁé’éfﬁoﬁ gﬂdgﬁﬁ%@ro?qgh?h%adseﬁrn
tube. Wt | ieght : L1 r I gbksa 2 H a~
SOprce, fﬂg%ﬂ%arfﬁgegéggh$%gg?rfEL#%EgFErgg?é?PvgygE?i%réggggPPigﬁedﬁﬁrgﬁd
an expos egh fitliiopl) E%sﬁﬁ%fgr;mﬁam ttyhefpemdjésbsﬁ’@i BAs tdye tHEObAbeSFSIist

| ayer 12 in addition to the exposed portion EG, as shown in Fig. 4C The
|i ght 153 aywas toheeasgpesed tHondiidatcgad oiridrahpboglorisl photeyask 2 di fferrent
fromthat of the light 15G and therefore the exposed portion E& formed by
the |ightdie@tiiom tane postheon! RBY pasksight thraegh dhedphobomaskd iaver $ apped
partially with the exposed portion EGL formed by the light 15Gin the
posi ti on ®Gectiiondidy f fehenphfotoor ébesf i fHlyali reztiien exqasisdngt the ipfletoresist
corresponding to an el ectron beam whi ch i npinges on bl ue phosphor stripes
for produtaygy wxpesedubeethendahipsn kg cdevaliopgdoind Hbeal senovinDh LA Hhe he

oot E’g 'F?%Efa"sﬁsoiq%%séﬁ%&ﬁ s i?héjnﬂfo}ﬁ{r:eﬁ%tm&% BBSEed iRt ot aRE A9 ¢
M _ at g ! : _ s 't

posi ti on WF Oreaatieh funasbtet R B, A0 ECHATR proBicA TGS rHRR o
i ght 15?@8#%%@'1 tzteqaéﬂfem@e thbg;@gum%ckt m%(}fé#até\. TP & atidfhg

phot or es ayer i's carried o an exposed portion or ned

the posi t'gﬁatmws% Mo PQIRT %%idfsPaFﬁYST dReaf o SRAENGH Bs £ hnABWnERE the

position PB corresponds to a position on which the el &ctron beam for
exg¢i ting t+Bfathufy PMRLBRES i St rpdias ohnisheo € QPradseddl hesi vidyy FHOR thEpigngss.

in

panel the remaining photoresist portions together with the black
material applied thereon to form black portions with the black material
remaining on the glass panel, and forming a plurality of color phosphor
portions on partitioned portions of the glass panel between each
adjoining pair of the black portions.

In the method according to the present invention, the first
positions on the photoresist layer formed on the glass panel are exposed

at least twice to the light passing through the photomask in the first



Then, the light source is shifted to be arranged at a sixth Ii%ht position
for emanating |ight 15B which passes through the slit 14 of t esﬁggr%@ye
grill 13 in a sixth direction a little different fromthe fifth directi*on
to be incident upon the position PB on the photoresist |layer 12, as shown
in Fig. 5B. The light source can nove - 1 4 z 5 F,~e Z~-3 along the

| ongi t udifyae @iibACHNANL QA Ff&hﬁfy&%sﬁﬁgethQMéﬂ(¥hé9%hbﬁ8m§9¢0ﬁwQ§kh%Q%oﬁéy
tube. Wth the light 15B thus emtted fromihe |ight source, the sixth

exposur e difrekliomhotToeesésdnd dyei tilohd ancolid iphdtords iard] afe©)fened qPrhkon
EB2 is fornmed in the position PB on the photoresist layer 12 in addition to
t he exposfidisgopanehn drBlexpesethabtnl eéastFitwice 42 thbel ignghpadSiig khsotdie thagl e
of incidence to the photoresist |layer 12 different fromthat of the |ight
15B, and pHreroafasie ithdéhexpbsed gorecbiorERhd dheedibitt pes s i mhttiroBighi fhehe
position PBis slightly deviated from and overl apped partially with the
exposed phatiosaskEBin ftbenfeutsh dheectigit. 168 thert heheddiirdopoFiR.ions tdrodh

t he above descri bed Process includes the first and second exposures of the
phot or esiRRotosgsi st olayert farmedmn Eberekirondrng! t3°e BEPesettatod epahfwisech

i i he.r, h h i ., th hi d ] [ f th
71 0ES BN {1 Lol PROSAer LE s d e LRI a0 QUL exposut oS of (e
P! 0eS G0 e 6125 RACERAEnhid BRGNS SRR PO S
whi ch i i ; I : i . h d

which | TRinges on e e ResROE 98 GNP RRGEho AL £YASRT €S

i ght use@'xﬁd%rede%shrﬁe?% 152;%1;1‘ i hSdadiP ol XhE ﬁwgsyaeﬁ% bhFe OORINA! e84 & of

‘ayer 12 1's control have a predetermned intensity distributron.

exanpl e, {degit@ithal3gdek BEnfiid edlget PSrEidied oft BhEN wdMhifdinghpRyBOSINiQY Of
the photoresist layer 12 is control'led to have such intensity distribution
as to obtgortidmahf thé dlaesapanel iaf sayped withwai sdrtisnobt atiephbYoked iy tof
the first and second exposures of the photoresist |ayer 12, both of the

t hi rd andl &per th exipossiresrofaltlhe epipmtsede giostl ilghyehatPngra botéemfs tdpe fiinf t h
and sixth exposures of the - 1 5 2 5 FEB 208 photoresist layer 12. In
case of theteusity orrpatdens ndHbereésreteactyaf the femaindagppbotonesistght
15G which is emitted fromthe |ight source arranged at the third position
for the tROFHEI exdWk d tor 10RaT pudtrr bl eixtieagéngiedges ragiidoos| sdPe Bl Havid

its int ity di,stribuyti h ith AZ in Fig. 6 d the |ight

15G  whi O MATGIVT ek AORPRNCHY (SGRT SbUEebLATIaRIH S ORe thBL 13§ SpBEITY on

f the f th f. the, phot i St 12 i | | tq h

o e o8 bR XBRRLPHRl AR Y Byl Aok BOR Shk ity

exposure g?é&%f&gngyiﬁéy;li ght 15G and the anobunt of exposure obtained by
are _

the |ight 151 added to each other in the position PG As a result,
in the position PG ddey Pﬁgi?reﬁﬁf’c‘h 't%éermel%dé_é{éééi"&ﬁhﬁo%p(ﬁ"eﬁ pr dd it

which is controlled to havd fts intensity distribufion shown with a curve

Ad)yin Fi ginbeh®idmitet PRadk pR¥efoRordn ahe FEsARAnERdm beasBt&indden the
position PR or PB on the photoresist |layer 12, the amount of exposure is
obt ai ned formhe fsanplomaneétyas ft bdaplsstrdpePCofThatbos, eachhef pwisi ¢h oins
PR, the photoresist layer 12 is virtually exposed to |ight which
correspondslabiveky |smpitl donwidth exhd prioavdedtwi imtlengi tyd that i euteoding
shown with the curve A4 in Fig. 6 to formthe ? exposed portions ERL and
ER2, and iedge morddensiwin chBare isaipghbenkyediseat.ayer 12 is virtually exposed
to light which corresponds to the light controlled to have its intensity

di stribution showhh&iabpveneapdr 9Ehew abjecity, Beainess andhadexperges gérthens

EB1 d EB2. Th hot qr.esi st 12 whi ch ,t d ti ER],
Ero. ‘R REESINELTANF I BBORA} b HeeSanRcRRRE Mot EPEAE 3AAT QLML datg T ed
renove portions ,of th haot oresi st . Laver. 12, from the gl.ass panel 11, each
of bt ch iRt tone Akl ShohST I iAN S0 H¢ Fcanga ARco B s 5
predeterm ned intensity Lx as shown in Fig. 6. The quantity of the - 1 s

BRIEF DESCRIPTION OF THE DRAWINGS




z ~ ~-E~ zoo renoved photoresist |layer 12 can be controlled by a condition
of the washing to the photoresist layer 12, for exanple, a vvashz? %_.Oéé)rre to
t he photoresist layer 12. Accordingly, only the portions of the g @i st
| ayer 2, each of which has not been exposed to the |light having the
intensity nore than the predetermned intensity Lx, can be surely renoved
fromthe gl ass | 1 ennt : Ll -washi :
phot or esi st IayFeF?r%sQ iﬂsA et gpmgﬁeegq?gé Yleé)g[?g%o%%e{r@l gﬂé(; trlE)rer?St'zéggf ﬁ%remmg

surface Qhrbbe Qr@%sp%%cc%dé&é WeBh 0 Ry i 8@s Ty dtopeydd ABEhAY; t he

phot oresi st | ayer each of which has been exposed to the Iight having
the intensity miFieg ! hanithanprigdeistma bedni shemdiniyy dXxelatjonepatneehoa
forma plurality of photoresist stripes 12' as renai ning photoresi st

porti ons pbotbthes it skaysanehdldn asershurengirnl Fi cpnsdéDtuEandg fphiohenpsit tatoas
of the photoresist |layer 12 which remains to formthe photoresist stripes
12' on tIsdepl @b expasare 11n ithet peeviosisi y apropeSed mathedphot or esi st | ayer 12
is a part of the positions PG where the exposed portions EGL and EQ
over| ap each ot Herg. Thils @ar ti 1dusthatpori shembnedntensidundiv tnibytian efh
DX in Fi%ﬁ 6. Siml|arly, each of the_portions of the photoresist |ayer 12
whi ch rendignd te voi st herHoresdstsi axer i eexposed,in Repradagcpamith they
in the positions, PR on th e&t resist layer 12 is a part of the positions
PR with iREViPR Y Iﬁioﬁﬂé?i"{) Bogxposed portions ERL and ER2 overlap each

e e B et R B L L5 S
PB SR 12 Ael A |
£ o N RBEhLERiR: \YRLcokdahde SMALR, Al ReaPOR PBRD My o i o

predet er i ned [ ¢ £ag! g4 Lankio5BU-EN; £1 8RR PORDCUDEA LT OR SpTMiGlY heM

in Fig. 6, which shows the intensity distribution of -
light useghyidéssabky ek@osiie expasee e @antbeywphat ar asitdlod Aferthe2present
Therefore, each of the photoresist stripe 12' on the glass panel 11 is
formed w irdventt$omi dt h DX and provided with |ongitudinally extendi ng edge
portions each shaped with the portion of the photoresist layer 12 which is
virtual |y exposeHigo 6hésl aghf1hastngtaost ebpwshgpeni exampeasofyintensity
variations. In addition, each of the part of the positions PR where the
exposed pdtstohsutiRananfi ERghbviéel whiehch phpspreshetphayenfishexpostd iidhs
PG where the exposed portions EGL and EGQ overlap each other and the part
of the podG3argancemy itethetmthodpetchenpresens ipBeNEa:;E82d overl ap each

other is resulted,fr the exposures.of the :) photoresist Layer .12 caryied
out tui ce v th CREI1 TBHS 3§ RUISHAIONGF NS Wit BAD EOF T kRl <) T bri Gabn £
ot her, ang. f th i X 1.8 mad r a i ere
t he exposg‘r%PgiggﬁigBhB?omgf‘gt PPabﬁPgEZSi hﬂ‘e’gg%e%?g?hﬁeg% iﬁ?ogxéﬁ%\éﬁand
PB is carg} n n ntky. t; oresist stripes 12
on the g|§&s§°¢€§ﬂquﬁﬁI gﬁgo‘rﬁ%%w%hthaee?gFgﬁgéweﬁg%]é wi dt h and provi ded
wi th longitudinally extendi ng edge portions each superior in linearity. For
t he exposure of the photoresist |ayer 12 as descri bed above, it is possible
to use, in place of the DESgRIPTION OP! THEI PREFERRED EMBODIMENTENSi ty

di stribution shown wthThe curve AZ ofr A3 1Th Fig. 6, alight which is
controlled to hawa embahisient df siethodt obnfeatmiwg ai pHosphonrseredd of avicddor
wi th shoul der portions in Fig. 7. The exposures of the photoresist |ayer 12
carri ed ocathadeoay ttubsushcardinghtoathe heresaritedngent i ddnil be féxplenned

fromeach ot her can provide the sane effect and advantages as
af or ement behewj with reference to Figs. 4A to 4F, 5A, 5B, 6 and 7.

In the embodiment, first, as shown in Fig. 4A, a photoresist
such as a solution of polyvinyl alcohol is applied to a glass panel 11,
which constitutes a face panel portion of a color cathode ray tube, to

form a photoresist layer 12 to be uniform on the glass panel 11. Next,



Next, black material 16, for exanple, a water glass containing carbon m xed
therewith is applied on the photoresist stripes 12' and parti al aqu%ég
the gl ass panel 11 where the photoresist stripe 12' is -18 ~5"~2: ~7%
208 not present and dried so that the photoresist stripes 12' and the
partial areas of the glass panel 11 where the photoresist stripe 2' is not
present ape, evem@éi.gg‘mh WRPCR! G (TRUREL 2k phfbtoRBsRNOAN g aFbRur ey TBEN,

t he photoresist striPpes 1 covered wth the black nmateri 16 are

subj ect ed 1§ €s & PYos 98l SnrFitd f5ED%het pRAEJFRBT SO AlyBR 12 ke Tand Rachs ol wpe
photoresist stripes 12' is renoved fromthe glass panel 11 together wth

t he bl ackhevgpértirel§rtoVersi BEitted. ThEhS | phekor®d igti dbyeh6 1Qoveriheg é&lRsed
partial areas of the glass panel 11 remains to forma plurality of carbon
stripes 16 1aghblanirespongingpdot edbastram bbanglias shpartdlorliathasies haywrtube.
Fig. 4F. Since each of the carbon stripes 16' is determned in wdth by the
bl ack material 1B rthaeexpasyrenof Hehegphstonesnet layert h2 toartbent ighti pkirssd, is
provided with a relatively small width. Further, since each of

| ongi t udithed Iph e et Sy po? t i orexpAsehetcarint stanesprerdiing $Raped
with the Ion%itudinall¥vextendjng edge portion of the photoresist stripe
12", t he L&CHFANSREIHAMEH 18P IR QBT S tRYOSRPRY i T ipesi hearProducing red

| ongi tudi nal | y extendi ng edge, portions, After that, the red phqgsphor
Stripes fOLOBFOGERFHARDY SKF bR EAbRde HopoFl SSEEPD 150 1By TimcadPECE 7 ftpde
beam theﬁ%r en phosphor | stripes for producing green fluorescence upon
excitati di bi”?%e el ectron beam and the bl ue phosphor stripes for producing
bl ue | uor escence. RGN LXGhhabon PY {GHE Ehfsr 98 ARAMARCAE!d ipipds L0 diie
portions of the glassS pané : etweerl each a jOInIPg alr of the carbon
stripes e ogpl- r I E%E%b : e

bl ue phoi@ﬁo]?tqg@r ?gtsér?asﬁ%ﬁtr%bgt%&ﬁgnl%gc@qggj ol ni nsgcg) tggpr@g‘gﬁéjtsr}gﬁtcg?bﬁ%n
stripes Iferaaed BFOVI dEY W tah fFsvperdprdotibhnearbd ameii tedt Naddry aeybendiong
edge portions. Accordingly, the phosphor screen of the col or cathode ray
tube on WR ah dheaphetbeesisl Vayer 127 BEBskews,in FagesSAd t Nithpehé oright
contrast can be displayed is obtained. Although, in the enbodi nent

ment i onedl Zotteys témei Phed of e sthe ayieghtl Zduws cexpdbed fii nstaekposutheof the
positions PR, PG and PB twice to the light 15R and the light 15R , the

| i ght 15@haterenést ilgyer1bd isocarneed i %t anGRnaAYPeses ppghion EBL isagernad
through the slit 14 of the aperture grill 13 in the different two_.
directiont} ¥hesmpasiitieny PR enjthgphotgresi st claser dide photlsiid FigyetB 12

to b d i h of th iti PR, P d PB th twi to th
Pant oanRe e PRy OB s SOGhAS 8 o PASLE el ST N TEM I AREESE HBSPT o
di ff t i ti,0. ti | by s h t ill
O L ovESH ROy SHSREG bHSSKnof S i P khOHETf N @l HOG Bl |

i nvention;i s |icable also to a color cathode ray tube in which a
MRS

photomask1 than the aperture grill, for exanple, a so-called shadow

magk or tension N, Sl:h%m?'iQHEQSOMQQ%C%WF%@%V%& Wri-Bngde® d®&hedcond
according to the present invéntion, each of |ongitudinally extending edge

Bgm gzso:gi%lﬁg%bﬂftqw €6 sén&idtiPg OnghbelgH 'ashipansdsses thapesh Whehst e
14 of the aperture grill 13 in a second direction a little different
from the first direction to be incident upon the position PR on the
photoresist layer 12, as shown in Fig. 5B. The light source can move
along the longitudinal direction of the face panel portion of the color
cathode ray tube. With the light 15R' thus emitted from the light

source, the second exposure of the photoresist layer 12 is carried out

and an exposed portion ER2 is formed in the position PR on the



photoresist |ayer which is virtually exposed to the |ight having the
steep slope in intensity variations and therefore the photoresiit stripes
each having its |ongitudinally extending edge portions superi or€i:nFEB 2003
linearity can be obtained by neans of such an easy neasure as noving the
|l ight source for emtting the light to which the photoresist layer is

exposed. pﬁ%t@ré??é‘“*ﬁf{r&qu’ﬁnt&‘j’d' BRK 3 Eh@ee%%%go %F{fgnn?ﬂlon%%@z\rogilnass

panel is provided w gitudinally extending e i ons Whi
superiorlyy Figeaqe. Accordingly, with the nethod according to the present
I nvention, a phosphor screen of a color cathode ray tube in which an

aperture grill offh&i 'ﬂ??mtm'i ha8MRhey&sg ranHentossmee Wd the ghétoresd st
~Ea 2003 superior uniformty. - 21 ~ FEB 20QB8 WHAT IS CLAIMED IS 1.

A net hod lafydrorid ngii &f @h@sphbromctieeh of Bheol oghttatifdandtianefore the
conprising the steps of; formng a photoresist |ayer on a glass panel,

causi ng aexpasea ipoytaforf ER2t fpomedi bypstioe t hghtpHERDr eési $hel pyeitian PR is
exposed to |light passing through a photomask in a first direction and

anot her |skmgh¢b$sdmgiage@ughomh@n®h@1©nbskp¢m paskicondy di irtdctihen edipiofserdent
fromthe first direction, causing a plurality of second positions on the
phot or esipartianekRk Fasaed thndbg ?bghﬁ AR pa ienaoi‘ﬁﬂ@[]g’?ﬁt he photomask in a
third direction and another |ight passin hrough t he photomask iin g foyrth
di rection differeﬁ?cppﬁ%ﬁﬁm;hQH9Q§%ﬁ?%§??%n5a¥ Usaﬁg‘é ﬁVGPéPﬁtﬁooﬁ‘ﬂ Y d

Pﬁ:l ;Lg?zﬁ&gﬁhﬁ% fﬁf[tﬁ)s'asnt ell?e\t/%?o%obggme&( Pc?‘hedi mtpq nlgle%htonpgﬁgérrx]gpﬁohsrp%uoq'h

- stripes for producing green fluorescence upon excitation by the electron
- beam in the color cathode ray tube.

For this exposure, a light source is arranged at a third light

position for emanating light 15G which passes through the slit 14 of

the aperture grill 13 in a third direction to be incident upon a

position PG on the photoresist layer 12, as shown in Fig. SA. With the

light 15G thus emitted from the light source, the third exposure of the

photoresist layer 12 is carried out and an exposed portion EGL is

formed in the position PG on the photoresist layer 12, as shown in Fig.

4B. The position PG corresponds to a position on which the electron

) beam for exciting the green phosphor stripes in the color cathode ray

tube impinges.

Then, the light source is shifted to be arranged at a fourth

light position for emanating light 15G' which passes through the slit

14 of the aperture grill 13 in a fourth direction a little different

from the third direction to be incident upon the position PG on the

photoresist layer 12, as shown in Fig. 5B. The light source can move

along the longitudinal direction of the face panel portion of the color

cathode ray tube. With the 1ight 15G' thus emitted from the light



direction and another |ight passing through the photomask in a si;xgr’_-E
direction different fromthe fifth direction, causing the photoresistfﬁgy%r
exposed to the light to be devel oped and then renoving fromthe gl ass panel
portions of the ? photoresist |ayer where |ight exposure has not reached a
predeterm ned anount to forma plurality of remaining photoresist portions,
appl yi ng I n r ieni i st ty tial
reas of Tha e aend iy tHpkpEsGRIRrTRE IGRRErE dahBr LETYS af b g
present, J@eqoyh ”ngbg@dt o & i35 BWNC s LAGrhedmi Al e PBL P 8hSPGPBK kRS
together with the black rmaterial applied thereon to form black portions
with the dHAwredBERr | &Yer ePRIiAl B PET dMeodtAs SeBRIR, pahEi drPEHINJad shown
plurality of col or phosphor portions on partitioned - 2 2 2 5 FHB 2003
portions of Rilke gLass panel between each adjoining pair of the black
portions. 2. A nmethod according to claim1, wherein said first positions on
t he photoresist [Tagedight EXGodedst tthet hoglée gift ievii terde ftorhe phobdtesilsitght
source arranged at a first light source position to pass through the

ohot omaskl et hb2{d §fetenbcfron hattnentheri heht ddfoseand othare fanghithe
emtted fromthe novable |ight source having been shifted to be arranged at
2 second $XRRREd RATE Qo&EZ orAEdpaYs EhAr BUGM (YRS piit ShasROPRti He Hodénd

direction,,saj d.second positions on the hot or esj st. ] ayer, are exposed to
Che T s brabE Ll HR R oA b EB R ean ht Sl aPost otk bak! BINTER Hhe Trracd
sour ce posi t,.on ss t.hrough the omask in the third direction and

t hen fulrot Pl%rfh@)'(‘pgglegﬁqr ephgy %b‘%ﬁf&%&‘?r% Pﬁ%’hﬂﬁ ag e |light source
havi ng been shift A a n £ our i u i tion .t
pags Shrouoh the. aiorbE, “Eher RSB O Lyt b ol FEUERPREY 6% 'dht
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novabl e Iight source arranged at a ght source”position to pass

through t berphiat ggmskréduding bidd F1dorestdie apsh thentitidhey exdesedtish
the light emtted fromthe fovable |ight source having been shifted to be

arranged Beam i th8 toWH cpblddd @ayt tuEass through the photomask in the
sixth direction. 3. A nethod according to claim1, wherein said first

posi ti ons on the Farotthi eséxgioduager a ariggHtusbbece exspaseghded latght f plahsil nght
t hrough the photomask in a direction other than the first and second
di recti onpositign nMnthahanedongdi hight ldEawini ch piesesi khsaughfihetslidsléi ohs
on the .photoresist |ayer are further exposed to |light passing through the -
2 3 the aperture grill 13 in a fifth direction to be incident Upon a
position PB on the photoresist layer 12, as shown in Fig. 5A. With the
light 15B thus emitted from the light source, the fifth exposure of the
photoresist layer 12 is carried out and an exposed portion EBL is
) formed in the position PB on the photoresist layer 12, as shown in Fig.
4B. The position PB corresponds to a position on which the electron
beam for exciting the blue phosphor stripes in the color cathode ray
tube impinges.
Then, the Tight source is shifted to be arranged at a sixth
light position for emanating light 15B' which passes through the slit 14
of the aperture grill 13 in a sixth direction a Tittle different from
the fifth direction to be incident upon the position PB on the

photoresist layer 12, as shown in Fig. 5B. The light source can move



~ d FEB 2009 photomask in a direction other than the first and second
directions, and said second positions on the photoresist |ayer are further
exposed to |light passing through the photomask in a direction thpp&EQ&&
the third and fourth directions. 5. A nethod according to claiml1, n
sai d first positions on the photoresist layer are further exposed to light
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phot or es¢&lirdedy @heakex tRr éXiRys @ePe$ethd CbHo't@PEs patsSiayart Dp ot alriteed out
photonmask in a direction other than the fifth and sixth directions. -
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} layer 12 can be changed without any restriction.

The light used for each of the first to sixth exposures of the
photoresist layer 12 is controlled to have a predetermined intensity
distribution. For example, the light used for each of the first, third
and fifth exposures of the photoresist layer 12 is controlled to have
such intensity distribution as to obtain a half of the amount of
exposure which is obtained by both of the first and second exposures of
the photoresist layer 12, both of the third and fourth exposures of the
photoresist layer 12 or both of the fifth and sixth exposures of the
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10ZL<z109%& () - +#10%E&e (£ IBRENSI S 1 oA B¥B0R) the photoresist layer 12, for
example, the light 15G which is emitted from the light source arranged
at the third position for the third exposure of the photoresist layer
12 is controlled to have its intensity distribution shown with a curve
A2 in Fig. 6 and the light 15G' which is emitted from the light source
/arranged at the fourth position for the fourth exposure of the
photoresist layer 12 is controlled to have its intensity distribution
shown with a curve A3 in Fig. 6. The amount of exposure obtained by the
light 15G and the amount of exposure obtained by the light 15G' are
added to each other in the position PG. As a result, in the position
PG, the photoresist layer 12 is virtually exposed to light which is
controlled to have its intensity distribution shown with a curve A4 in
Fig. 6 to form the exposed portions EGL and EG2.
In case of the position PR or PB on the photoresist layer 12,
the amount of exposure is obtained in the same manner as the position PG.
* That is, in the position PR, the photoresist layer 12 is virtually
exposed to light which corresponds to the light controlled to have its
intensity distribution shown with the curve A4 in Fig. 6 to form the
} exposed portions ERL and ER2, and in the position PB, the photoresist
layer 12 is virtually exposed to 1ight which corresponds to the light
controlled to have its intensity distribution shown with the curve A4
in Fig. 6 to form the exposed portions EBl and EB2.
The photoresist layer 12 on which the exposed portions ERL, ER2,
EGl, EG2, EBl and EB2 are formed is then developed and washed to remove
portions of the photoresist layer 12 from the glass panel 11, each of
which has not been exposed to 1ight having intensity more than a

predetermined intensity Lx as shown in Fig. 6. The quantity of the
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photoresist layer 2, each of which has not been exposed to the light
having the intensity more than the predetermined intensity Lx, can be
surely removed from the glass panel 1l when the condition of the
washing to the photoresist layer 12 is determined to be appropriately
optimized. The surface of the glass panel 11 is then dried, so that
portions of the photoresist layer 12, each of which has been exposed to
the light having the intensity more than the predetermined intensity Lx,
remains to form a plurality of photoresist stripes 12' as remaining
photoresist portions on the glass panel 11, as shown in Fig. 4D.

Each of the portions of the photoresist layer 12 which remains
to form the photoresist stripes 12' on the glass panel 11 in the
positions PG on the photoresist layer 12 is a part of the positions PG
where the exposed portions EGl and EG2 overlap each other. This part
of the positions PG is shown with its width DX in Fig. 6.

Similarly, each of the portions of the photoresist layer 12
which remains to form the photoresist stripes 12' on the glass panel 11
) in the positions PR on the photoresist layer 12 is a part of the

positions PR with its width DX where the exposed portions ERL and ER2

overlap each other, and each of the portions of the photoresist layer

12 which remains to form the photoresist stripes 12' on the glass panel

11 in the positions PB on the photoresist layer 12 is a part of the

positions PB with its width DX where the exposed portions EBL and EB2

overlap each other.
The predetermined intensity Lx is put on a steep slope portion

of the curve A4 in Fig. 6, which shows the intensity distribution of
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formed with 1ts width DX and provided with lTongitudinally extending
edge portions each shaped with the portion of the photoresist layer 12
which is virtually exposed to the light having a steep slope in
intensity variations. In addition, each of the part of the positions PR
where the exposed portions ER1l and ER2 overlap each other, the part of
the positions PG where the exposed portions EGL and EG2 overlap each
other and the part of the positions PB where the exposed portions EBL
and EB2 overlap each other is resulted from the exposures of the
photoresist layer 12 carried out twice with the light at the angles of
incident different from each other, and therefore the width DX is made
larger compared with a case where the exposure of the photoresist layer
12 in each of the position PR, PG and PB is carried out once.
Consequently, each of the photoresist stripes 12' on the glass panel 11
is formed with a relatively large width and provided with
longitudinally extending edge portions each superior in linearity.

For the exposure of the photoresist layer 12 as described above,
it is possible to use, in place of the light controlled to have the
intensity distribution shown with the curve A2 or A3 in Fig. 6, a light
which is controlled to have intensity distribution shown with a curve
AS provided with shoulder portions in Fig. 7. The exposures of the
photoresist layer 12 carried out twice with such a light at the angles
of incident different from each other can provide the same effect and
advantages as aforementioned.

Next, black material 16, for example, a water glass containing
carbon mixed therewith is applied on the photoresist stripes 12' and

partial areas of the glass panel 1l where the photoresist stripe 12' is

_18_
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OOOCQPbC:ﬂé%%ia] areas of the glass panel 11 where the photoresist stripe 2' is
not present are covered with the black material 16, as shown in Fig. 4E.

Then, the photoresist stripes 12' covered with the black
material 16 are subjected to a periodic acid (HIO4.) treatment or the
like and each of the photoresist stripes 12' is removed from the glass
panel 11 together with the black material 16 covering it. The black
material 16 covering the partial areas of the glass panel 1l remains to
form a plurality of carbon stripes 16' as black stripe portions on the
glass panel 11, as shown in Fig. 4F.

Since each of the carbon stripes 16' is determined in width by
the black material 16 remaining on the glass panel 11, the carbon
stripe 16' is provided with a relatively small width. Further, since
each of longitudinally extending edge portions of the carbon stripe 16'
is shaped with the longitudinally extending edge portion of the
photoresist stripe 12', the carbon stripe 16"’ is provided with
superiorly linear longitudinally extending edge portions.

After that, the red phosphor stripes for producing red
fluorescence upon excitation by the electron beam, the green phosphor
I stripes for producing green fluorescence upon excitation by the

electron beam and the blue phosphor stripes for producing blue

fluorescence upon excitation by the electron beam are affixed to the
portions of the glass panel 11 between each adjoining pair of the
carbon stripes 16' to complete the phosphor screen.

Each of the red, green and blue phosphor stripes is put between
each adjoining pair of the carbon stripes 16' each provided with
superiorly linear longitudinally extending edge portions. Accordingly,

the phosphor screen of the color cathode ray tube on which clear color
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light 15B and the light 15B' passing through the slit 14 of the
aperture grill 13 in the different two directions, respectively, it is
possible to cause the photoresist layer 12 to be exposed in each of the
positions PR, PG and PB more than twice to the light passing through the
slit 14 of the aperture grill 13 in more than two different directions,
respectively.

Further, although the aperture grill is employed as the
photomask in the embodiment mentioned above, the present invention is
applicable also to a color cathode ray tube in which a photomask other
than the aperture grill, for example, a so-called shadow mask or
tension mask is employed.

As described above, with the method according to the present
invention, each of longitudinally extending edge portions of each
photoresist stripe on the glass panel is shaped with the portion of the
photoresist layer which is virtually exposed to the light having the
} steep slope in intensity variations and therefore the photoresist

stripes each having its longitudinally extending edge portions superior
in linearity can be obtained by means of such an easy measure as moving
the light source for emitting the 1light to which the photoresist layer
is exposed. As a result, each of the black stripe portions formed on
the glass panel is provided with longitudinally extending edge portions
which are superiorly linear. Accordingly, with the method according to
the present invention, a phosphor screen of a color cathode ray tube in

which an aperture grill of fine pitch is employed can be formed with
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1. A method of forming a phosphor screen of a color cathode ray
tube comprising the steps of;

forming a photoresist layer on a glass panel,

causing a plurality of first positions on the photoresist layer
to be exposed to light passing through a photomask in a first direction
and another light passing through the photomask in a second direction
different from the first direction,

causing a plurality of second positions on the photoresist layer
to be exposed to light passing through the photomask in a third
direction and another light passing through the photomask in a fourth
direction different from the third direction,

causing a plurality of third positions on the photoresist layer
to be exposed to light passing through the photomask in a fifth
direction and another light passing through the photomask in a sixth
direction different from the fifth direction,

causing the photoresist layer exposed to the light to be
developed and then removing from the glass panel portions of the
} photoresist layer where 1ight exposure has not reached a predetermined

amount to form a plurality of remaining photoresist portions,

applying black material on the remaining photoresist portions
and partial areas of the glass panel where the remaining photoresist
portion is not present,
removing from the glass panel the remaining photoresist portions
together with the black material applied thereon to form black portions

with the black material remaining on the glass panel, and

forming a plurality of color phosphor portions on partitioned
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2. A method according to claim 1, wherein said first positions on
the photoresist layer are exposed to the 1ight emitted from a movable
Tight source arranged at a first light source position to pass through
the photomask in the first direction and then further exposed to the
light emitted from the movable 1light source having been shifted to be
arranged at a second light source position to pass through the
photomask in the second direction, said second positions on the
photoresist layer are exposed to the light emitted from a movable light
source arranged at a third light source position to pass through the
photomask in the third direction and then further exposed to the light
emitted from the movable light source having been shifted to be arranged
at a fourth light source position to pass through the photomask in the
fourth direction, and said third positions on the photoresist layer are
exposed to the light emitted from a movable light source arranged at a
fifth 1ight source position to pass through the photomask in the fifth
direction and then further exposed to the light emitted from the movable
) Yight source having been shifted to be arranged at a sixth light

position to pass through the photomask in the sixth direction.
3. A method according to claim 1, wherein said first positions on
the photoresist layer are further exposed to light passing through the

photomask in a direction other than the first and second directions.

4. A method according to claim 1, wherein said first positions on

the photoresist layer are further exposed to light passing through the
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light passing through the photomask in a direction other than the third

and fourth directions.

5. A method according to claim 1, wherein said first positions on
the photoresist layer are further expoged to light passing through the
photomask in a direction other than the first and second directions,
said second positions on the photoresist layer are further exposed to

,') light passing through the photomask in a direction other than the third
and fourth directions, and said third positions on the photoresist
layer are further exposed to light passing through the photomask in a
direction other than the fifth and sixth directions.
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