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‘contrast ‘is ‘limited by the effective bandpass of the filter. If the filter ‘transmission
loss is increased :to suppress ambient reflections from the ceramic, the brightness of
* -the display suffers’ proportionately to-the reduction in. reflection.
~ Another ‘approach ‘is to “blacken the ceramic, for example, by . painting. This
40 technique effectively reduces substrate reflectivity but is ineffective against reflections 40
‘from “the ‘metallization applied later. In addition, the blackening process leaves the
-substrate “surface rough .and -incompatible with high .quality. thin film jprocessing.
“The invention is intended to alleviate these difficulties. -Accordingly, the inven-
tion provides an ¢lectroluminescent display device :comprising a substrate having
45 thereupon at least one electroluminescent element and havmg around the ‘at least 45
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40 techni que effectively reduces substrate reflectivity but is

I neffective against reflections 40 fromthe netallization applied |ater.
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. The added step, accordmg to the embodiment. of the’ mvennon, of covmng the
reflecting areas of ‘the display support with ‘a high contrast, ‘light-absorbing - coatmg
is indicated by ‘Figs. 2D and 2E. This step will be treated in detail because it is the .
60 “point of ‘departure from the standard’ process even though the phiotoresist technology 60
“on which it is“based.is also well known, - :
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mg to standard routine and the resultant circuitry tested, the following process is-
applied to the entire ceramic substrate.



The ceramc is covered selectively wwth a netallized pattern 11. The
portions desr gnated 1la are seven bars to which the LEDs may be bonded:;
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treatment inproves the adhesm on-of the-metallization. 4. Rinse the DI
wat er (3 conplete qus : e uIt'rasonr cally” agrtate for 3 m nutes.
.10 . . 5B At [err].. foCSO mnutes in nitrogen gas.
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25 8. If the substrate has been placed in the desiccator for short term storage, then 25
the substrate is again blown clean with nitrogen before the film is applied.
| 9. All the photoresist should be ﬁltered before use w1th A 08,u membrane type
filter.
10. The photoreslst 1s apphed to thre snbstrate whlch is mounted on a tum-
30 ltlaol:)l:l: The substrate is then spun at 600 rpm for 30 seconds in an enclosed vacuum 30
11. The substrate with the un1form film approximately 8u thick is then baked



the substrate is again blown clean wth nitrogen before the film is
applied. 9. Al the photoresist should be filtered before use with a
O 8,[err] nenbrane type filter. . 10. The photoresist is

applied to the substrate which is nounted on a turn- 30 tabl e. The,
substrate is then spun at 600 rpm for 30 seconds in an encl os€éd vacuum

30 hood. 11. The substrate with the uniformfilmapproximately 8[err] thick
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Coatings of a variety of photoresist '8 Were applied to ceramc
substrates to¥denmonstrate the uniformb |(’cﬂar of photoresist material #
when used for the 40 pur pose of the t enbodi ment of the

i nvention. . . tup

having a number-average molecular wexght of 65,000 and in which the photosensitive
component is 2,6-b1s(p-azxdobenzal)-4-methylcyclohexanone
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EXAMPLE Il A high density alum na substrate was coated with photoresist by
the techni que described in Exanple |. The photoresist in this case was a
xyl ene solutidn of the.cyclized poly(isoprene): 45

45 having a nunber-average nol ecul ar wei ght of 65,000 and in mhrch t he

phot osensitive conponent is 2, 6-bis(p-azi dobenzal )--4-net hyl cycl ohexanone
1,411,600 Photol ysis of this azrde resuqu i&mthe evol ution of nitrogen and
t he fornati gpr—of—a

coupling wi th the nei Piolusis ofthispaidy pésstsd i &iae)'ohﬁibﬂ bfexditrd®yn ind the forniiyiGd SOEN
abstraction with a#ftiptiFopitrene igrmadiatéinserti on reaction into either saturated
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onds he net rea t he fore IS =
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wavel engt s bet ween about %5 500 an'%o expho Za standard
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9
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Thi s DI functi onal - agegy, ﬁeqtyﬁgﬁ%ﬂ 7 S TClaakul e x,asm@ i
arc |lanp and Wevel ap dsr d- Sol vent. A heatthre mant at ag 15
tenperature in excess of 20 [err] will darken the filmand increase

filmadhesion in essentially the ane fashi onO pr evi ously described. Two
ot her positive photoresists, @ ?ﬁ_ f utr u f cresol f or mal dehyde
ph ogﬂl no

n_L

resins with a photo- decorrposa | e were tested with
the sane qualitative results. Wile the machanr sm resp onsr ble for the

dar keni ng. of the phot s Qlémﬂmnal Yﬁ@b@ﬂmhe’e’dwmlhes#% i s not
under st ood, the re%ﬁ’ m%ﬁﬁ‘“ es’s

. . fSRest T ven
phot oresi st rat eri SCTwﬂB Hﬁm&@m aaassﬁlﬂﬁﬁlh&ﬁﬁtut &&n%@aﬂﬁﬁoﬂem 20
phot or esi st nat er i previoukiy dewrribiedy the art. WHAT V\E CLAI M I S - 1.

el ectrol um nescent d|'§ %@‘f er ffths ting of l'éthﬁee- 30
upon at l-east one @ﬁ,ﬁ& {p@ﬁ;ﬁ@é@sﬂn (;%'ngu‘ ‘ﬁﬁgﬂ _t Ieast
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light reflective regissns 'ﬁ!eee\tmileh@desw mptetialspiesiedoreprsientt a umisesedtioh of/vldxech | s
baked at a tenper aPfipigent phetpresisk mategials Bnowp 4 8 §hi f i cant|y t he phot or esi st
material so that reflwghrowefdiM fe-surface of the regions is inhibited.

35 2. A devikeAmsledibminiiesdent @isplhyidevict , comprizingi a1 subltfateS hdvin hér@ | S

al umi na. 30 ’“@5 a!3 leagg @e fﬂ@t}m‘r andchasip znamwcﬁr ﬂtsl o lepst2onenwher 3 n
the light refl ectr gﬁ"‘g hﬁ?{iﬂgf’? ‘% 813 mﬁf;%gtappl ied
I nclude light refl @cdar-kvles, 1&m M| reRetd ake ofCl @l M

3, wherein the nettt rﬁge}tysens inphdbi SI |.i con, al um ni um tungst en or

mol ybdenum 2

Visc) ) laj Waing he pr ecedi #y
claims, wherein thaer@ﬁmﬁ"ﬁ lﬁ&akﬁ‘%ﬂ&%% ﬂéﬁ?&’@nﬁﬁ rons.

4. A dev1ce as clanned in claim 3, wherein the metal layer is gold, silicon,
aluminjum, tungsten or molybdenum.
40 5. A device as claimed in any one of the preceding. claims, wherein the resist 40
layer thickness is from 0.1 to 10 microns.
6. A device as claimed in any one of the preceding claims, wherein the light
. emitting elements are gallium phosphide light emitting diodes.
i 7. A method of enhancing the contrast of an electroluminescent display device
' 45 comprising a substrate having thereupon at least one electroluminescent element and 45
having around the at least one electroluminescent element light reflective regions
comprising applying to the light reflective regions a photoresist material and baking
the photoresist material at a temperature sufficient to darken s1gmﬁcantly the photo-
resist material so that reflection from the surface of the regions is inhibited.
50 8. A method as claimed in claim 7, wherein the photoresist material is baked 50
to a temperature of at least 200°C. :

9. A method as claimed in claim 7, wherein the resist material is baked to at
least 300°C.,




6. A device as clainmed in any one of the preceding clains, wherein the

light emtting elements are gallium phosphide light emtting diodes. 7. A
met hod of enhancing the contrast - i
conprising a substrate having thereupon at ‘| east one el ectrol uni nescent

el ement and 45 havr ng around the at |east onﬂlmnﬁm mmmament el enent
light reflective 'regions conpr.i sing appl yi ng | ective

regi ons a photoresist material and P@l@ qu t he phoforksi'st *naferial at a
terrperﬁimp sufficient to darken si antly the phata- resist. mmtierial
so tharrefl ecti SledaRE 50

8. A nethod am @l{?vgtlo miy&ﬁipﬁrt}éﬁﬁ% ,ﬁmtgéervgl%nt&ghg%gta%‘fgg%mn’%ﬁgn al is
baked 50 to a tenperature of at Ieast [err 9. A nmethod as clained in
claim7, wherein theNr &) ' ' { QAT \east [err] )

1,411, 600 Phot ol ysi s"oT\t h/s*aki gé } gieton ‘of nitrogen and
the formatlon of an active-nitrene |nterrred|a-e [€rr] .This nitrene is

capabl e of coligs mqrgnwvs tChPa’blh@f n@plgigbum thng\exghbbly!@z ssdp@smel)e) difbetheyr by 5

hydr ogen abst‘PYQBE? oBnorchy 8 intd either
saturated 5 @ d g,&vrg:ﬁér peﬂga’:jﬁ“‘ S%ﬁ t herefore
is cl assr f | edanambmamed Mth/e s&ﬁﬁtdsmmﬂihm ldiz@snstappr@npdam‘e‘emw tive to
wavel en b%gae@ﬂmamﬂg@w%@ d%rthﬁn!vemndble bt mgthapola st andar d

mercury r c | M@%mwmﬁmﬁgnﬁ% 9 tﬂlﬁ‘&gﬁﬂﬁ,ﬁm& rol ?Ij'hme " éh

distillate,
t enper at ure baki ng operation was EXBM.‘PB.HHIILISGd |n the former exanpl e. 10

The resulting dd& (%1 Phs| 3 Wﬁlertll’b@@ sienet wlutignat  obt ai ned
previ ousjsy. 22 g @B‘@‘g\%
mat erial, a xylene solufl

"-rv@h fupgtional §?°PP§ 9 SEREREohot gy esi st
aromatic azide conpounds containing 15 o an azido-benzene group as:

of” pol y(i sobutyl ene) m xed w th bifunctional
15 0 [err] This bifunctionayf=agent |inkg two the pol y(isobutylene)
nmol ecul es by neans of cd‘ap‘lr‘@ht@ﬂun:ﬁ—-T hi¥g or esi st can be exposed
with a nercury arc | anp and“dével oped with Stoddard Sol vent. A heat

treatment at a tyPGfudibiag af mev%soprhe%& ,sobu:yiee@rdorewméslbydﬁéaksen the film
and increase dficoupligglivesibmnThis piessaint dan bé whia enefcary mlﬂ:npﬂﬂ previ ousl y

descri be $gad @fﬁn& tm@ent@aﬁstmer oft i on

cresol - rm% M% e &Esﬁ‘ﬁ?lmﬁ iR nongo

di azi de wer et esdoCstheM o u&%ot%ﬁ% mlmngaﬁlsmemﬁsesm&&a-fomdé ad he nmechani sm
responsi bl e fmesinstvidh ajphotoemo _s@e taplyhqghiodne -diaZide, were tm&mkh tHei and t he

enhanced,adh “’FS" "_" j Wmfeﬁ@nsrbé‘s% ’y
consi st ent . Maiare o) a@fm oss
section of thﬁo@ﬁ@mpmis:sp b Ghil s tl al’s nown in the art. V\HAT VE

CLAIMI1S:- 1. An electrolumn nescent d| spl ay device conprising a substrate
having there- 3 t element and

AT
havt ng gl e&%mm@m AR S o

reflective I egkéctél@nindiceint vletiantt gk xégibﬁé ﬁoimcueherxrggr efietriva kegiofovered with a
phot or esi st nmevvrﬂaq! wwhm?hgé:? mgl efw?rﬁ taytcmpesagfré isuficient t o dar ken
si gni ficant! ygp W p"f’?ﬁ’ﬁeﬁﬁtrnﬁr do s, pefipction fop s fuiace) il t he surface
of the rggions | A! bl @fmed in claim 1, wherein the substrate is alumina. 35
3. A device as claimed in claim 1 or claim 2, wherein the light reflective regions -
over which the photoresist material is applied mclude light reflective metallic layers.
4. A device as claimed in claim 3, wherein the metal layer is gold, silicon,
aluminium, tungsten or molybdenum
40 5. A device as claimed in any one of the preceding claims, wherein the resist 40
layer thickness is from 0.1 to 10 microns.
6. A device as claimed in any one of the preceding claims, wherein the light
emitting elements are gallium phosphide light emitting diodes.
7. A method of enhancing the contrast of an electroluminescent display device .
45 - comprising a substrate having thereupon at least one electroluminescent element and 45
having around the at least one - electroluminescent element light reflective regions
comprising applying to the light reflective regions a photoresist material and baking
the photoresist material at a temperature sufficient to darken _significantly the photo-
resist material so that reflection from the surface of the regions is inhibited,
50 8. A method as claimed in claim 7, wherein the photoresist material is baked 50
10 a temperature of at least 200°C, .
93 OA (I:nethod as claimed in claim 7, wherein the resist material is baked to at
least 300°




35 2. A device as clainmed in claim1l, wherein the substrate is
al um na. 35 3. Adevice as clained in claim1l or claim2, wherein
the light reflective regions over which ¢ he pheterestst—material is applied

include light reflective netallic layers. 4. A ' iJgqed in claim
3, wherein the netal layer is gold, silicon, ﬂl! B@'En or .
nol ybdenum 40 5. A device as claine e preceding*

claims, weerein the resist 40 layer ifligdness is from0.1 to 10 m créons.
6_ A dev e e e S e, s g . Lo R - ) . hy

light emtting el &¥fehtwetipdeas rlgimed (imamhorepofi dpims) 7ot wheteint the phptasesisides. 7~ A
rethog of enharPI SR B %ﬁfm%ﬁﬁiﬁm 4l spkgy device 45
conprising a s £ dNRY s Hndel 2 e o2 b ﬁﬁoi&iniff&" hEFhitOniRdeescent -

el ement anl 453 héating 0ep whichuis chietsing sdp & elas bf be kot theghermeshescent  elsenent

light reflective, ridgitomsthedy cingj thepponsyash of elestrplyminescent displayf degies | ve
regi ons a phot a%ﬁﬂmﬁ@mmﬁﬁéﬁ pre3e Spegerd io BEAEPFal at a
tenperature suftiCi3eRh ele@rofidfidéRen Aisplay bdvicd BdbbyntibiiyCas Ha@inbtford B&rbEd Mt er i al
so that rel0l ect withrefaerama tohand Sliusfragieinothe tdvempasgngodrewing. | nhi bi ted. 50 10

8. A nmethod as clained in claim?7, yhegrgin the photoresist material is
baked 50 to a tenperature of _at.'éﬁggg %M’e%t, "A method as claimed in
claim7, wherein the resist nmaterisMotfingha ,to at least [err] 6
1,411.600 10 A nmethod as clai med i n'Wendfprdofeeerof ¢l ai ns- 7--9, whei ei n the
photoresi st material is applied \M&&l a r clﬁnea.s of fromO0.1 to 10 m crons.

11. A nmethod as clained in ' = rein the electro- S

ur nescentdev Al Bzt Sty SRR hAM AmIRIRL T e rent i on
i ncl udes 5% a heafing step whirhcdpies Beythhertamike ‘st ep as t hat ‘of the

baki ng of the photoresist. 5 12. A nethod of enhancing the contrast of
el ectrol um nescent display device substantially as herei nbefore described

with reference to and illustrated in the accom. panying draw ngs. 13. An

el ectrol um nescent display device substantially as hereinbefore described™
10 with reference to and illustrated in the acconpanying draw ngs.
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