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Al ternatively, t ke prrotdorebr s¢ne abelcspmatyedcmmt pattern by either electron ,
bombardment or light exposure of a positive photoresist are well established, and are
summarized briefly below. The substrate is typically an oxidized silicon wafer or a
chromium coated glass plate. The photoresist is applied to the substrate, which may
30 then be spun at high speed to leave an even film of the photoresist, having a controlled 30
thickness, on the substrate surface. Alternatively, the photoresist may be sprayed on.
The phatoresist-coated substrate is then cured to form an insoluble coating and dried
or baked briefly to improve adhesion. The coated substrate is then placed in a vacuum
chamber and, when the vacuum has been established, the substrate is exposed or sub-
35 jected to hght exposure or electron bombardment in the desired pattern and with an 35
’ appropriate dosage. The substrate is then placed in a developer, which is a solvent for
the soluble (i.e. exposed) portion of the resist, to dissolve and remove the exposed por-
tions. It is again dried or baked. The desired pattern area on the substrate is now free-
of any covering film, and etching, plating or oxidizing follows. After this step, the
40 remaining resist is stripped off. 40
There are a variety of limitations imposed upon the rad1at10n step, which will be
summarized here,
Briefly, the amount of radiation must fully expose the photoresist all the way
down to the substrate, or else the underlying, insoluble photoresist will not be dissolved
45 in the developer, On the other hand, too much radiation causes a loss of resolution 45
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The photoresist-coated substrate is then cured to forman insoluble coating
and dried or baked briefly to inprove adhesron The coat ed substrate S
then placed in a.va and, wh has |
the substrate is exposed or sub- 35 Jected to Ilght exposure "o
el ectron bonmbardnent in the desired pattern and wwth an 35 appropriate
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50 The embodiments of the present invention provxde new and improved additives 50
to quinone diazide photoresists which increase the sensitivity thereof to electrons and - - '
to light. The additives result in increased reactivity of the photoresist itself.

. The radiation is reduced and, hence, the exposure time required to fully expose
specific, positive photoresists, is reduced by incorporating the novel additives therein. o

55 For a better understanding of the mvenuon, reference is made to the accom- 55

panying drawing, in which: — .
FIGS. 1—2 are plots of resist thickness vs. electron flux density for exposure

of 6000 A films of Shlpley 1350 positive resist and Shipley 1350 plus certain additives

of embodnnents of the. mvenuon, and

60 FIG. 3 is a plot of resist-thickness vs. exposure time to light for exposure of 60
6000 A films of Shipley AZ-1350 both alone and with an additive of an embodiment.

In the embodiments small amounts of aromatic and certain other compounds
described below are added to positive photoresists of the quinone diazide type. It is



sul phones. Many vari ati ons are proposed, and additions of resins, dyestuffs
and other additives are discussed. In United States Patent No. 3,046, 115
the addition of an auxochronous gr i L i i caolour]
United States Patent No. 30 3,046,118, it is preferred to have two o
t he sul phonic acid residues linked in the 30 manner of an ester, so as to
reduce the heating required. In United States Patent No. 3,148,983, a
certaig basic fornula is proposedlskgﬁkly, in“United States Patent; No.

3,18 to be
~beneficial, RNhodd Qfhb Qfiesd) Eipo@Ms Ehadthl i@ deitRin BOBES pardiQular resists, As used
herein, t he aeckppespiaxmmn qufetedtél"lﬂt atcyde Gfgexﬁcasﬂy bgtter remtltena:led to refer
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45 (b) 2- azacyd«thamfrra«neqm € hlrlntkyt écen(fdl)nd prraviay tol ingrease tanebn{le)

: t qnds of tig-
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and to Ii ghtatomeArad:ampquotb@equesmstdeﬁmpon vill imereaseithe eﬂawwtv pt gomt he

phot or esi st of,ere%%/ sist. ﬂgﬁsolﬁﬂf‘g{‘%&@&o csh ‘ﬂ:ﬁ]ﬂ° g(l)re sts [Bobxposure ti e

required to bse spe |ve p I's reduced by

i ncorp@pating mhﬂmﬂaubl addltlves thereln For a bettes
under st andi ng of the invention, reference is nade to the accom 55 panying
drawing, in which: - FIGS. 1-2-4he plots of. . resist thickness vs. el ectron

flux density for exposure of ns df Shi pl ey 1350 positive resist
and Shipley 1350 plus certairff addi t| ves of ®enbodi nents of the invention;
and 60 FIG 3is 4 esi st-t hi ckness vs. exposure tinme to
i ght for exposure of 60 6000 X' fil ms~af Shipley AZ-1350 both al one and
with an additive of an enbodinent In thé& enbodi ments snmall anounts of
aromatic and certain other conpounds described bel ow are added to positive
phot or esi st s of-meflbepartritzale di azi de type. It is 3

1,317,796 3 not known why these
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conpounds enhance the sensi & ese parﬂﬁcular resists, and no

explanation is offered. That thej ovi de sifgnificantly better results
is mani fest fromthe exanpl es se -elqyt One group of operative '
conmpounds are

S-chlorobenzotriazole
L+ X

30 30

5,6-dimethyibenzotriazole



triazoles, and while other workers have established that certain

benzotri azol e com pounds absorb ultraviolet light, this does not fully
expl ai heir nsitivity 5 to electron beans or _to light (see,
in tfirs regard United States Patent No. 3,262,943 assigned to E. |. du Pont
de Nenoburs and Co.). It is not known that in filmform quinone diazide
phot oresists formtrue poly- nmers or forma high nol ecul ar wei ght conpound.
However, it is believed that, under 10, ,..fthe influence of actini¢ ~ 3 -
radi ation, i : Qi '

sold comercially, howgw@biialolte photoresists are believed to contain other
reactive groups, of a type unknown, as catalyzers and sensitizers.
Conpati bl e solvents are used if necessary, for viscosity control. Thesge-
positive photoresists utilized in con- necti ofN w-t WEt he present i nventdn
are sold by various conpanies, including hi p- 515 | ey Conpany under
such tradenanes as Shipley AZ-1350 3 . and East- -~ 15 npmn
Kodak Company as KAR-3. Most of t i ch have been found
operative to increase the sensi- t one di azi de photoresists are
conpounds of an aromatic character #'n two or nore heterocyclic
nitrogen atons, at |east one of which is bonded to 20 - a hydrogen atom
Further, the ring can contain no other heterocyclic atons, and the 20

ni trogen atons cann 2288 ponded to atoms ot her than ni trogen, carbon or
hydrogen atons. Any conpound neeting this defingtion will increase the
sensitivity of a quinone diazide reg#s These monpounds al so increase the
anount of radiation required to ovE pse (I.e.}, insolubilize) the

phot oresi st of which the follow ng}jare e»anples:'25 benzotri azol e
25 N N H 5-net hyl benzotri azole 5°- e o%i‘ézol e N

5, 6-di net hyl benzotri azole [err] 4
1,317,796 .. _ 4 1,2-naphthotriazole [ar]
i ndazole 5 3 S-gitgindazele ndazol e [err] 5-aninoi ndazole [err] 6- a min

oind azo le 10
10 4- azabenzi m dazol e

5-aminoindazole

6-aminoindazole

10 10

4-azabenzimidazole




[err] 5 1,317,796

5 |n1dazole [err] 6- azauracrl [err] 5 Cbnpounds mhrch have been f ound
to L
as folloms qurnazolrne [err] |ndole 10 [err]

10 6, 7-di hydro-5H-pyrrol p[ 3, 2-d]tetrazole [err] In contrast to the
foregoing, the; foll ow ng conpounds were found to be ineffective.in
increasing the sensitivity of these photoresists: 15

benzot hi agi azol e e 1,317,796

15 [err}] 18317796 benzoxazote ferri—di=t=butyt—=—p-——cresot—Hter++— (tri
n-but yl pl ubi ) i mivglamlee N [err] 4, 4'-tr|nethylenedrpyridine [err]

oct adecylafi ne 10 [err]

10 Sol ubili'ty of the effective conpoundsmpf t he enbodi nents in resists of
II above the normal addition

the type described in substantral//

range. Therershould be at | east 5 merght cent of the additive
conmpound enpl oyed al t hough the a t crltlcal general |y an anount
equal to from0.5 to 3 per cent (by mgrght) is 15 sufficient. The
followi ng specific exanples will illustrate the inprovenent obtained 15 by
the additives. 6-azauracil

@‘;

H

5 Compounds which have been found to be effective but which do not fit the above 5
general definition are as follows:

quinazoline

indole

10 ' ‘ ' 10

6,7-dihydro-SH-pyrrolof3,2-d]tetrazole
N N
o e

In contrast to the foregoing, the following compounds were found to be ineffective in
increasing the sensitivity of these photoresists: -

15 benzothiadiazole | 15

N

ot

=



EXAMPLES To establish a basis for conparison, tests were first made with
Shi pl ey AZ-1350 without any additives. The resist was applied to a chrom um

¢ oateg—aass—olat Ihis 20 was—t-hepn—spuh-so-that the resulting

\\JI‘Q\J\J | SANRSCLA = —

coating, after baking at 150[err]C. for 10 mnutes, 20 was 6000 A thick.
The coated plate was then placed in a vacuum chanber and radiated with

el ectrons accelerated at 15 KV. The plate was devel oped by'mashipg w th an
NaCH sol uti on and dei oni zed water, and baked at 150[ery]C. for. 10 i nuteés.

The folloding results were obtained: 273796 5 é

El ect ron—fruxTeguired—to=ytve = 25—futy—devet-oped—spots

[err]coul /cnferr] bBetatoe #1 ( AZ- 1350) 8 Bottle #2
(AZ-1350) 24 Bottle #3 (AZ-1350H) 1§J30
Bottle #4 (AZ-1350) 32 30 =
1,317, 796 © 7 The follow ng additives
in weight per cent were then teg h the Bottle #1 resist: Flux,
[err]coul /cnferr] 0.5-1.0% benzg S 4 5

3.0% benzotriazole & 5
1.0-2.0% 5-nethyl benzotriazole 4 Thus, in each instance, the

exposure requiredadt-chugglperesolf ul | y devel oped spot was reduced by at | east
hal f. The follow ng additives in weightyper cent. were tested with the

resist in Bottle 10 #2: ,

10 Flux, [err]coul/cnferr] 1. c)p-ch _ iazol e 8 1.0%
&ﬁ@ ? 1,3@%%§%thotriazole

t he exposure required to

5, 6-di net hyl benzotri azol e
gctor of three. Lastly, the

8 15 These three additiveseach

achieve a fully devel oped 15 spot by _
addition of 1.0% by weight 5-nethyl berggtri azole to the resist of Bottle
#3 reduced the exposure required to achieve a fully devel oped spot- from 16
to 8 [err]goul /cmerr]. . The very substantial differences 4n
sensitivity from ﬁ%“%%ﬁ%ﬁﬂmﬁﬁmﬂﬁﬂ?her were 20 found to be a functié% of

shelf life. In general, the ol der Btoresist, the greater the electron
flux needed to give a fully develloped sq t This is showh graphically in
FIG 1, Wth a positive resist s byl 21 ng reactions take place upon

exposure, so the resist is conpletely exposed when, after.devel opnent,
there is none left. If the resist 2%(CHCHCh Nz exposed, however
crosslinking reactions will be brought about, and the film 25 will be
i nsol ubi i zed. | n4fr@methylenedipypiding i s for a new y purchased bottle of
AZ- 1350, '

octadecylamine

10 . CH,—(CH,),,NH, : 10

Solubility of the effective compounds of the embodiments in resists of the type
described in substantial, i.e., well above the normal addition range. There should be
at least 0.5 weight per cent of the additive compound employed although the amount
is not critical; generally an amount equal to from 0.5 to 3 per cent (by weight) is
15 sufficient. The following specific examples will illustrate the improvement obtained 15
by the additives. '

EXAMPLES

To establish a basis for comparison, tests were first made with Shipley AZ-1350

without any additives. The resist was applied to a chromium coated glass plate. This
20 was then spun so that the resulting- coating,. after baking at 150°C. for 10. minutes, 20

was 6000 A thick. The coated plate was then placed in a vacuum chamber and
radiated with electrons accelerated at 15 KV. The plate was developed by washing
with an NaOH solution and deionized water, and baked at 150°C. for 10 minutes.
The following results were obtained : o

25 - . Electron flux required to give 4 25
fully developed spot, pcoul/cm? : :

Bottle #1 (AZ-1350) 8

Bottle #2 (AZ-1350) 24

Bottle #3 (AZ-1350H) 16

30 Bottle #4 (AZ-1350) 32 30



Curve Bis for a bottle of the same material, but tw weeks ol der, and
Curve Cis for a three nonth old bottle of the same material (the two

(overexposure) reactions, which are not effected 30 by agi ng. Some of
the additives nmay al so lose their effectiveness after storage for a 30
perlod of ;tine. FIG 2 illustrates the effect of addi ng 1% by wei ght
,benzotrl azole to the resist. Again Curve Ais for newy purchased AZ-1350,
‘but Carve Cis f‘or resr st from a1j3@m95rronth oI der bottle. It is g gnlflcant
-to —the—ftoux—Tequrred for
:.fuII exposureThdo@tlovaﬂgsaddmmmeum periventaweelthen @ited! Withxthe Bettle #d 35 needed
“bef oLg.‘ cr o &8 nki ng comrences, as can be seen by conparing Curves Alerr]
and Clerr] with Curve D of FI G 1. Thus, theppgddbjRp:0f triazole conpounds
w dens the "w ndow' woiseh.or/e SdakdtSazolée full exposune. The follow ng tests
repor results of othéQ%briratiiagels of the |nvent|dn i ncl udi ng 405 fl ux
required to just sol uBPr2fel amethylpeneqyizoleng £ ux 4 ust causing

i nsol ubi I'i Zh@g in \dith NEktand0 1R Ay fdsﬁe%ﬂ)} rerdhl% i 4 ey d\é@loyﬁss BeiwRg 32 and 160

[err]coul /Ed@cﬁdb)}atldhﬂhﬂect i vely. Sol ubilizing | nsol ub| lizing Additive
in vvei qght % The following: additipgs ux weighs e ety Were ndsted with the rgsfsuiin, Bftler r ] coul / cnf er r]
1. 8% ' ndaA 16 160 4¥
1.3% 5-ni tror ndazol e : 8 Flix; pcoul/cm? 160
45 1. 4% 5--anm noi ndazale 5-ch10robmzotnazole 8 8 160 1.12%
6- am noi ndazol e 1.0% 5,6-dimethylbengotriazole 8 160 1.27%
6, 7- di hydr o- 5H pyrrol 6% b2gsehihatipzls ) o 8 4
160 5@ These threk- ddifives SR ZAREAN te RAPdRF e fired to achieve a fully develbfed 15
160 spotbyafacttﬁ@fthreé.So/(} 1IOrP (l:i)azolgl(;)t S ettt - . 8

0, ition o oo WEL -me ENZ0'1aZ0, (o] e resist O 0,
2622 ;ufg C/(IJ qt!f})tlﬁégfge uced the exposure requﬂed to acilgve a ¥ully d(::!v;eloped spot fr(g\?bG P 2%6.40 1%
2- azagycl Ong QUAE substantial differences in sebfltivity from one bottle to a86thtr Here 20 1.25 %
i ndol e found to be a functlon of shelf life. In2gkneral, the older the photore§i€ifthe greater 55

~ The addi ti nenderbtd] gite %'ﬂsari%oneﬁeno iy phews srqehnqailx/rlt of the
.resist to I}lg L‘%%rffﬁ o eﬁm& “’tﬁ,ﬁ%ﬁs i e needed f or

h
Corrpl ge exp&au:rpese &Ebssﬁnﬁ #ach aaou d He6fim( +3180 A) 150
watt xenonwil nsmlalshze&rled?lﬁa nt!ilua'sA :aﬁnshewlmpm@aﬁdrbmee & AZNASO,wei ght per cent
of benzotr patz és {gﬁb%%ﬁ e samegmaterial, but two weeks older, and Curve C i is for a

1,317,796 ol ﬁg:a%%% fﬁﬁﬁrﬁfw i al used to

genergg e CH}‘HﬁngESorﬁd'l ﬂi&l@&ﬁﬁ%ﬁ aldoNBse ﬁédﬁ%n&ﬁ abdr s rag fr addi tiove is
pl otted aspdiad vfginte, As can_be seen, conplete exposure time with the
addi tive wad Peddtem tgs fhe ﬁf? Fﬁlsél Simlar

resul 15 hagEih S Al B rr”p...ni%?%’& O o g B oo 2

5 WHAGs VIE €5k Aful/ rhqsuecf fok . ful\ efoste BGt lfo @ErERdEahd Bowd: PREGEME: BN a substrate
by exposur aeeded taforecdresglinking) commences, as can be seen by comparing Curves A* and
C' with Curve D of FIG. 1. Thus, the addition of triazole compounds widens the
“wmdow” which results in full exposure.
The following tests report results of other additives of the invention, including
40 flux required to just solubilize a full spot and flux just causing insolubilizing, using 40
bottle #4, the initial: values being 32 and 160 pcoul/cm?, respectively.

Solubilizing _ Insolubilizing
Additive in weight %, Flux, pcoul/cm? Flux, ucoul/cm?
1.89% indazole 16 160
45 1.39% S5-nitroindazole 8 160 45
1.4%, S-aminoindazole 8 160
1.129 6-aminoindazole 24 160
1.279% 6,7-dihydro-5H pyrrolo]3,2-d]
tetrazole 4 160
50 1.05% 4-azabenzimidazole 16 180 50
1.139 imidazole 8 560
1.53%, quinazoline 8 640
19% 6-azauracil 16 320
1.2%, 2-azacyclononan-one 16 900
55 1.259% indole 24 560 55

The additives of the embodiments also increase the sensitivity of the resist to
light. Referring to FIG. 3, it was found that the time needed for complete exposure
of a 6000 A film of AZ-1350 by a filtered (+3100 A) 150 watt xenon lamp was
three minutes, as shown in Curve E. Two weight per cent. of benzotriazole was added

-
. o
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beam or light and devel opi ng, wherein the substrate is coated with a
positive quinone diazide photoresist containing at |east 0.5 weight per

cent v :

to exposure, the sensitivity i ncreasing com 10 pound being selected from
- (a) aromatic conpounds containing at |east two heterocyclic nitrogen
atons hav- ing bonds to atons selected fromnitrogen atons, car bon al ons _
and hydrogen atons, at |east one of said heterocyclic nitrpgen atons being

bonded to a hydr ogen at om 15 sai d rj4ig60nt ai ni ng no ot het g
het er ocycl i — 15—b—2=azacyctononanone;

(C) I ndol e; (d) qub AZZ1350 BRich Szﬁdm{eeaeek older than the material used to generate Curve E,

7-di hydro- 5H pyran@)le&@reZOfd ¢ ehateyesist with the additive is PI% s Islaﬁ:-ﬁ A bor di ng_,
to'cl i m 1. whet s 8 P AT, - I SRR hat T
concentratiorgintxb,goaaﬁ& range of rom‘85t03 5
wei ght per cent 3. A process according to claim 1 or 2 Vi/nerei n the said
aromati ¢ conmpounds aW@H%'EIWEﬁ:@ NHSQn'r benzot ri az | benéot ri.azol e;
5-chl or obenzotri az‘fﬁgm pess g;‘;m f@%’@‘ﬁﬁh s
napht hotri azol e; t o 1.205 ‘peradfﬂlﬂ'\Qf a ﬁpd hidh €;

6- am noi ndazadbe armi:reﬁseambmsinwtyi daimphetoﬁslstﬁo sgpgmemha(smudwng:rdamgcﬂoar m 1 lbr
2, wherein the ar bemwhf;esifms-are sel ected fromim dazol e and
6-azauracil. 5. P*"A’*ﬁ I &b heRbericS st alfs nRccor di ng
to claim1, and 3Qng{ ondssoaﬁgc{:ﬁogﬁfgg %ghg%g p%%:ﬁ Qr&i’n&tﬁl %&ﬁem\t
reference to any cun deagfont lof sadk cgadic nit®GenOatondy . Ipmed:e&t;d@ci agiedraeatatomg a
pattern on a l8ubstspidtiag cop mh% betereeydliF #PM55 and substantially as 15
her ei nbef ore .descri bF§E P8P &hce to any one of the figures of the
acconpanyi ng dr awi ng (d) qmn&oﬁlubﬁdr ate bearing a pattern generat ed by t he
process according to(ﬁwmhydro%l-pyrmloﬁfz-d]ﬂq@zpk ecedi ng cl ai ns.

35 K G J TON, t ered .ent rn nat on,Ro rd
& eer ESSS?%AQG% Rty et e o

St ationery Ofice,w tﬁe @ntCour | er Press Leam ngt on Spa 1973. Publi shed by
The Patent Ofice, 23 Sonmdqarugtﬂmgmiiwn omﬁz!ge n?aA co H° f whi ch

cted fro e; 5-me leenz chlorol otuazo

copi es may begsobt le: 5 - dazo " _
8 to AZ- 1350%3vh c%‘h lbenmm And1 fhﬁé’géamlzamdmef eri% ouiisec? toaénénr?er at es

Curve E, and exposur&. (Afsyﬁt apihﬂingrtes:laaﬁ 1Wirt2;i vihkrein atbee] adbinate qompqnhtbtared as
Curve F. As can beselgpeeérﬂrome 5@% re time with the, additiv

e P, T M PR P e A A P A e

observed for other"a getfeiaﬁng a pattern on a substrate, according to claim 1, and .
substantially as herembefore described w1th reference to any one of the ﬁgures of

the accompanying drawing.
7. A substrate bearing a pattern generated by the process accordmg to any one

35 of the preceding claims. | 35

K. G. JOHNSTON,
Chartered Patent Agent,
5 Mornington Road,
Woodford Green, Essex,
Agent for the Applicants.
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5 enbodi nent s. '
5 WHAT WE CLAIM1S:- 1. A process of generating a pattern on a substrate by""'
exposure to an el ectron beamor |ight and devel opi ng, wherein-the subst rat.e
is coated with a positive quinone diazide photoresist containing at |eas
0.5 welght per cent_of a conpound!##i7é%h 10 i ncr eases the sen§|t|V| t]

of the photgr 3336 vth SHPOR WS o é)qha%etnesrlnat'en Egéd'tn“eas'ﬁﬁ 10 pound.. .

bei ng sel eCin@@xpok@é1of the (pRtorelisd Wtk kife AABRRO east .{wo RS
het er ocycl |seennr:¢mplngaeacpaﬁ1&nﬁn&1am tl'lel’k@dltﬂ%)ﬁﬁi;Sreﬂlﬁecﬁfoom 15 tﬁCEveld fr om* nitr ogen_ R
at ons, _ car byf gldesmateriall Similir aesulrs haveohasn observide fos tothen eddésivessefi e het er ocycl i [
mtrog%n at P&*hg bonded to a hydrogen atom 15 -said ri ng5 R

cont ai ni ng no wikefvhel empey.cli c atons;

15 (b) 2- azacyclAoprorand peieratity) a pm\,ﬁimaémuammp@hrhmean aeghol e)

6, 7-di hydrdle D Fe‘?do{e&el@md,]wletemammuéstra@(is coated with a posftive gui ocess according
to cl apm L MBI Ihe 30 Soiol s At Ch RS omy | 2gsuch that
i ts concentgomidibed ge[gct é’y% I:Loet%re5| st the range & ’frome) 5to 3
wei ght e[T eﬂt«% A process accordi ng to claim1l or 2, wherein the said

ar omat i reepyxa ti¢ eompeundy: copdining @measbewzlutempsahmleogexsams hay+ benzotri azol e,

W d f ity :
5-chloroherbielps %}"é‘“ ool st HECRIR O MR 2
napht hetri ag@ Sgcoh tetocidl R 25 ijgdazol e;
6- am noi ndazolt® md:yclemmdnenm m dazol e. 4. A system according to claim
or 2, "wher ei n?&ﬂ@h’ar nat i c corrpounds are selected fromim dazole and

6- azauraC|I “@" g a pattern on a substrate, accordi
to claim 1, (?% ﬁgﬁ%%g as hereinbefore described with = -

referéfce to any POOxSs aaéorcmigeo elmm?bvﬁaem the said comp@fid 5 adddd fiyapeRs of 2gener at i ng' ;
a pattern @&¥h uﬁs@?ﬁﬂ‘@mna@c@? @haiegesispiscwithinnthg rangn of SeyHSawetd al |y as g

her ei nbef or& 8l any _an es of the
acconpanyi g &ea ”psgq ?k ‘Wsﬁm?%m%%‘&m be sa‘g?i%ﬁé&tﬂazaéwgs;t ed by the
procegd acdiediyi zotoazaln,yl () Hem;ﬂﬁmmazole, Glfdaztoh es P méxtindazalg; £ - Ainhis- 25

35 K G J Mbr ni ngt on Road, V‘bodford

een, SS 5 ty -
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Stationery ?I gq,rogy rd parmlﬁr@sassubgagamc&ga@éﬁmm 1;.9[7@ PubI i shed by B
The P& ent sma&ranmny as%reﬁbcfbrhd jtod withi irdfeténag) ®, an ondeinthe WERPles] AY, fs®m which...
copi es may l% Edf generatmg a pattern on a substrate, according to claim 1, and _

syl stanualtly as hereéinbefore described with reference to any one of the ﬁgures of

the accompanying drawing.

7. A substrate bearing a pattem generated by the process according to any one
35 of the preceding claims. 35

K. G. JOHNSTON,
Chartered Patent Agent,
5 Mornington Road,
Woodford Green, Essex,
Agent for the Applicants.
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