PATENT SPECI FI CATION ~ (11) 1 357 831 (21) Application No. 43672/72 ..(22)
Filed 21 Sept. 1972 (19) (31) Convention Application No. 182 891 (32)
Filed 25 Sept 1971 in (33) United States of America (US) (44) Conplete

Speci fication publis [ Cl as C23F ¢
1/00 (52) Index at a?MB&MWQ&S a§)65 443- gﬁ%‘%
702 110 (72) Inventors WLLI AM CHARLES ERDMAN and PAUL FEL /‘F"'E“@()\l (54)
| MPROVEMENT S2)NAmifitcatieh NG| 4367210 ET RN RORpSEST2CONDUCTIORZ e B

Ve, V\ESTEHN BhESohRdEon Apbrlcation! N6: 882 891 €t @GheHilddns Bejt. Bkl e
PANY, @QP xﬁ@d %t ]o?im% y, New the presence gff
al cohol %s(e or { ork St ate United Stat ds| “
geonet ryC'Of steSRecifgtion PuRlished 26Tung 19%4; hor at i on or g \
et ched |s-lolz(ﬁlilImschatthDCEssr@mb@tuG?ngy‘QQer the laws of the

Until now t his® Indecaseceptan¢el 00) oriented York, United Stat eS<&ER2=
Anericalerr] B6J 350 35k5B§2 3362365 440/ eHedB) SRS Ak by a prema- [err]

t he i nventi of1?) Tneentorf WILLIAM CHARLEES ERDMANt i on of the etching action due
that a patent nmaund PAYLAHIIN §CGHMIDT to the for rratlon of

i nnuner abl e (111) Sld% the rrethodb which it is to be I é‘(
pyram ds on the (1 ,nu&%%glé‘] ELMTING TQ BfC SE arly
described [err] t he ete@ S‘P FOMRQUNIPS ¢ he (111) faces

fol | ow ng st ghgmeny. Eircrric Com- QRb r Yaik Jif}oni AVENt T ON
relates to ef(mgm& &%meggpﬂ% Broadvé?@ugf Oﬂﬁ,pqrﬁéi%gég g‘.l &uzc}t:%é ﬁﬁ%ﬂaadbe In

t-echni que fé’lorkpﬁéi aNewn Yoekd E\J;tyteebtrJgnal[mdn‘@}%tﬁernéoni‘:;r%il g;sr %&%ﬁmw@ theepagtein\ie tf the
ani sot r opisc I n. pa% i I

ger mani o ft%ﬁﬂggtmj;e garé?ae EES &y 60 15 Seglg‘:l’ohrWa‘érha}e% aﬁé&%"&“%ﬁechm que
for an-- sificon thes inyemon,afok ywipr-e htsﬂid’nyofb&he etcsmg faCtfin

. thep e pate pﬁ ted, t @e
i an o PR E R o SRR iy %@W g

conpar ed t ofdlowingisthketeig—and a "passi vat i B@ngag&ﬂahely low. rom’'ger nmanig
However, car rTlerm@emnncrdmdutotmhmtevmb@sa wh dieptoforgf retxm; hamep botl dpp¢aed inn %

ger mani um e ®n %g’é‘?féﬁ‘gﬂ et?’@‘gs? g;@ "’”’“}g‘zﬁlﬁry W ‘ﬁ:’rggu% A
type, aras Bindhiventiol adlates'to tuheatae foaRe. | Slicorliden 34 Byindustrsb&d
uni ver sal |y isorropicalty retwbing ssilizbr |o|ﬂ@emthﬁimmes usg) of mmugher p sﬁngatbmsermﬂel -al ways

mat eri al i n%lﬁ%*‘k@?ﬁg? Chraﬂt BQ"PH PEeFRECS; de" Hpds e silicon comparpdife and

i nt egr at ed G%Z’Et‘«’*&”f%?@ | L O, itfgfnimhe nm%aett i %@3&%& & ta@"é i egm

preci se r20ngya erfd OF tnt a&d irchi hi@hertuaﬁmssxlit@nanmox 1gh Erediie

L

al kal i ne aq Mcxcaed?mmiﬁﬁsallss fram murpmystalhtle a m&t‘mm gt Mswﬂleways
aﬁ!‘ ice e

sol uti on, ale:::rllemen 5ra ed ev1ce fgﬁncat a i] Jn p o%éﬁ%lnaé lﬁg CI rCUI t

appl i cati ongre &€ & Atova 1“ the et Npri

control @ tshan eﬂi;mharpatsr:&f af tespraeguFoed solutmhm gahol] artdr an mﬁdmﬂgeageﬁtc hant

wherein t he ¢ra ons%? héfeﬁp? 1‘%5‘:1&{!“ °f ent and
the al cohol gi‘m% ; oh&izl ot hbl sary
1Elﬂirf ﬁ cofl

(a) hydr OgeELﬂQ%% pérodide a&‘a&
gndi vi dudl ehisgrmraty th?omdlwda#lcdmsl OIOICO g{vgﬁ%‘g Chrmlaan@n e!ntlm;herponent S

it
of the ci rc@Prtenﬁsr"Sm et Homcsec dettm %fﬁ }%&F‘%gng‘l "(Zgﬂan
unsubsti - t%aaoarkjﬂht Sofl m@bteasm&ert s Saaﬁﬁdn at6Rs 1 a atic
al cohol havmigr for amivatt  high [desisy oamyu:ni ofThy a:lwamb:healmﬂrom asnntlio@lonﬂ 130,

er terial ris-
Clar bon at’ g@ l{ﬁ‘f e, rl A %ﬂuﬁat aﬂtgeh n con tmg the s?rgli%o uctor mnl;lnvent ' on
al so provi ?B @ @#l etchant comprising a mixture of an

etching a setmn 6 d100) @f (ma)t plaha| mcammﬁe Salkilineb@&od&%&lﬂtx dana\bidififig sgedte ti ne

that the i aglecusmoal(altm) dtfutélesehﬂtchgn@det elrgsenam@nlaatowetloﬁ mpl aln@ wiflli-si8fi con
al

et ches mfPe SBe @ALY, o ah J“%’t‘@éif p@ﬁfﬁ ‘%iﬁémgggéé?&g{“ﬁ“ hé‘{‘co&"’*?pni‘ the

(100) or (1i¥ff ABESlyN icloe 1t ardlei di zi ng

agent aqueouﬂoyspifm ican b edevdwfedrwrhhe ddlhahydrdtferfwlcﬂcoh raﬂe(hlchrannzam:oarmunt of

f 1t 1@omqf| aliphygi PEVHJF ffe- (% 90 ol
o T dsog %tm?xbt sk, S T (e eﬁ%ﬁoﬁtﬁv&?ﬂfﬁ%ﬂgﬁwtzﬁ o

pl anes, mhlc di zi ng agent and the al cohol conpris-
crystallographlcally are very close to the ing either (a) hydrogen
peroxide and tetra- (110) plane) can be depressed by the addi-

hydrof urfuryl al cohol and (b) chromate ion tion of aliphatic alcohols, of
whi ch iso- and either tetrahydrofurfuryl alcohol or an 90 45 propyl or
n-butyl alcohol are typical ex- unsubstituted aliphatic al cohol having f;
from anpl es. Thus, when a (100) oriented silicon 3 to 7. Carbon ato s
[ Price 25p] 2 . 1,357,831
2 The present invention denonstrates that results fromthe di ssol uti
reactlon of SI|I- addlon of an OXIdIZIng agent of a suit- con mnth mater)

. oy M r

e o

g




etghes germaniumin precisely the sanme an- to oxidize the al cohol selected
at “an unduly isotropic manner as it etches silicon. In the rapid rate. In
light of the fact that the absence of the oxidizing agent, no etching

oxi dation resistance of the various alcohols 10 of germanium would occur’,
since ggrman- varies over a considep gx}é range, the type 75 iumis re
nobl e tha.n_h.ydr_o.gen in the _and rnnrpm’rmlnn of _oxidizing agent sel’el ed

el ectronoti Tee wemanveﬁtxmhkmhmmtt&,t aesdlts Soms alie akss;lmmtﬁfeyctmu@f sﬂi— W de

range. the%ggfoe @pw%w@@ gi ICR IWI t‘lvatz)ore i siere pEsr R 23 en
consi der atgf dﬂj’(ﬁd ids g gn quxremy ents are satisfie g e
uan n &6@ g1a‘7050 been

conbi nat§ ostsili ndlﬁﬁﬁbttﬁh ol Jdildlzm Neéer® aWHRcheis

found to se tiantsamte th!gorbebn Tt@unldlz«t hmroaehé)llB@oteqtlvhg gremgiam umat a
CONMMEr Ci ali g.\oszi“ﬁrﬁhe Qﬁﬁ}@ ggﬁh g teéal" ‘?gyrate and |
with the Saawac mgeerachmg of 1e ¥ {h@%ﬂo@eaqaamde in com

etry cohftrafl geamnamhwveulédocm, sindei geoman- va mazbn ~orcomidefableetangzh yiar ypair T5ur y |

al cohol ar emee P h& $pgsacin @Peuand%slﬁﬁga S°f(”&§ﬂnsaﬁei‘%$%%ry Wth
r espect tqhégff,T% a{aN Jtﬁdfg %ﬁ oBgl%h '}{r‘( a:gE 6 e g§g% n for been
det er m nechgudvas sautiopdlat | ¢ al cohol s arec bihatidh dLOO) face
of silibbn Thmaeaeﬁnhmmaealasb aieundatgl hgldageragsltﬁtohastmel mun ekam;hn uim (b) a

passi vat i e t ?gﬁ%’ cB ARhatii ch
e esses M O SAPLOTIERS IR oSl ot T P Ll 6 o

prevent - ratrBe etﬂfanﬁdaan édJHa inpdomipeiss (a) haius aetpryt WWitha, p;aet to[ sﬂtcb it fhey mat i on

\[Me'; ?fﬁf)l - aéﬁ%@@ﬁ@(ﬁéﬁ&‘?ﬁﬁr @QE‘}? ng:@g;é% lc@glc @#OE l%lm ng

agent [er I'fhich depressrepmed@;desaatayrr@we:rch Xt s ShEDRICS Tosverith e
formati gsn rofe 'f 1t Y110) planes, that i eﬂwp%adﬁahr mat_ : | ofpringtionwithals| attadkingghaled

pyr ani d§> cignt @D facsy S§ 4 abasepel i cLerr] hol i em apareriable aptsh U0 uryl 4
al€ohol coﬁincha"a ohe oﬁteimﬁl(ﬁ(g)o gerrmm%fd:maa o Uea %’E‘g’? dbtory with *
t he al i phasideg p&iaﬁﬁliﬂ(dnSthBQOﬂ)Osu n@odsili- o, 1 B tetrahydrofurfuryl alcohol because

- of the apios améteeabﬁs th@ Ftaleng phgaraum 9 ith th¢ ﬂwb#
- Sol uti offs g G e%u QgL %@m"?@h ng‘yﬁé?s obé gk:n{?

select ed f 4 Bpi Jekt “f MCamonk GhJRYITRd déFmanhiong) es of pot assiu
sodi um Theméesnﬁpotassxuﬂimms@huméﬂhp gt i C ’&iecmimolahphasc aloghl ots cenplayedal s have

been foyn det“é“ tbevequePcf “ tedialcqhlyy al cohol s
7T ond S e R o@ﬂeps;o?‘p e Mﬁﬁi‘?fx‘f&m S ghon's

atons int ﬂ@@gdﬂensuelalakyh hecnbmdea of Iﬂwuemﬁro;f tlﬁstchaﬁﬁm&i #10 Agrgpyl, &bai n.

Typi cal meubidijugy andf Dagy B tyi he r oxi des
of theys cﬁ’% égEg X ?§H“ Fg?ygd %ﬁg hlg¥ l) %ﬂ?&l um as
ua

wel |l as g s’i;édf to r@m@&u&uonrbftws%t- aihya i%ﬁlycoﬁmmnl um
hydr oxi desing g olaﬂlzmg ¢t inkeapelation- perdblytthnsma b t<a$0bxbﬂm & theappehe | i ke.

The 40 wi t“ﬁl consxdered hus, hm1t and margu?a}ﬁuy%qfrpgﬁ gtclinﬂg ftﬁge nunber of
car bon 2 p@(@ s c n be re dﬂy limit
wﬂli &/ﬁi‘ch

#deen & hRS ¥atbside, oRialzn g1 hai n
are dictat@ sPe“m‘al“m‘?‘a“ m@(h @ Mgy Bgeelicked frtir betwead I el ati on-

slderatlonlsﬁcrxe;d@ﬂll&/éepﬁ ;\%‘% !5|‘¥1 18”( tol epd sdid FMQ‘P@%etV\Ben must be

¢onsi der eét’“ﬂ’ﬁgﬁ Ot o ‘Qﬁgr{% anj of&ﬂ%ﬁgg?ﬁ hi‘hg;'“ﬁ‘ ﬁgﬁ i s known

t hat al s@hg pﬁaﬁéaﬂc s 8ls 'R muethahl
ket ones; hsrhmwea% aliphiatic aﬂ:dhqla dh hapb erkrede:;txomxn dvlzmldld.@— t he ease

W th WhICdem n g“ilr Fs? ggﬂﬂ:‘?? %z g?ntreﬂ%lgﬁ gTy\to xéeduceteetc gom

bet ween be, da8o gpgljge 1.§od| um
chr omat 65 ﬁidﬁ uﬁtﬂwr(eo()) &irfaed butmoeso highGls S deedd&glbem Rrein isT mvexﬁeﬂtlgll @nng20agent

is enpl oye ¢apseathe pasgiating talrghol Ap| | (ﬂuetbft@ smpgraiuteon FRISE NDUNt
rangi ng frgmd?{ ;l'b a;mf chlﬁif txﬂ;%,apg a‘iﬁ‘ ﬁﬁf*@: Fepst abl e
iap

than |itrRqg@fem@htCiiaNhe reibE PoteRRAYSf

,
1
i
1

waehﬁéael e al i phatic

al cohol §0 dmdm aneehe?ﬁ etnhleghobrsenabled remjutot b@mmwdpyrthm@h@m- dd2%er mi ned
iU 5

W th respe{?’?ldtaﬁag‘iaﬁazn %I-(Smc" gre;;? m\ﬁnttlon are sﬁsg lggt?r;v@frﬁp 8@ in a con-

r edox pote Qided! Sabigo) sufficient to
reduce thE(leﬂ)Cshrficatoes itamvapptard tnebef mrivrat | Aﬁis@ifop(cjeichinngfdeﬁhnpwnametexof t he
(110) pﬁ&n@teﬁmt&@m%gobhwwar@h% m-toipe gsrmanfim berOay a mirdpatiern9fiti3ho so
high as as described herein is conveniently con- 120 to cause the

passi vating al cohol to oxidize ducted at a tenperature within the range
rapidly. The same considerations apply with of 70-90[err]. An etch

resi stant mask may, respect to germaniumw th the additional of course, be
‘used on the surface of the requirement that the redox potential of the

naterial to be etched so as to delineate the 60 oxidizing agent—be-hi-gh— -

enough to enable region to be exposed to the etchant. 125 rapid attack of
the (100) surface of ger man- Exarrpl es. of the appl | catlon of t he present

. r 1 1

PrrA—



effected to a depth of 13 mcrons after 20 n-butyl, secondary butyl,
tertiary-butyl, minutes, preferentially on the (100) surface pentl ~and
hexyl al cohols. of the gernmanium 5. An etchant as
claimed i;n claim 1, 10 : whef ein
t he al kaI3| ne solution-is potassiim ‘}%57I’—85%LI\/PI E 2 K

hydr oxiyde, t mtteved dplmtoigsxsagezitco cat ams | sglstddhfrom tiecgduyr eongiftinEolipphe 1 was

r epeat éd  chiE ’P&P@Sl?arm‘st }C“*&l ?t |’é af cHhD| sod ”5{“ cesﬁlﬁ{ﬂi’gﬁaéﬁ’grnﬂmmn‘

ohm cent i me ‘g%;;;df%”ggsé“@n o dﬁigfﬁm PR efdgated to a

depth of 20akdHot and 2 mﬂlﬁxtﬁeb lﬂlgraameahphemhmhariss’bﬁctwmmaﬁber 20
m nut es pret)@;pve perl litge tiemoft mpropylgisentepybeni - 80
‘é‘an&“ﬁ W;g’;‘;{ Pithat €FRE BH¥h an

(100) sur ol géfg‘t:s:muﬂ,
etchant comg fie snde SPYAR B aﬁmednm&a,ﬂgla
m xture ap an aI kal i ne aqueous nor rral ly wlmdntth: p‘&émewaheoxt Ekept(tésﬁiﬁl)l garf ace

sol uti on; oxi di ) ifnat ed.
amount  of f The "f“g‘gﬁc é’%ﬂg wasre eaz,e,j hr‘éyléi‘),ffolpg% ng%%a?s qobsty & lburposes

t he proc edurEe:hmgfwak hﬁeoeiiaharﬁepmrtﬂ zarmﬁl cohol A nielted @f edhidg agem&ﬂd@o‘tort h| s

exanpl e vlésf é@mxwt Wﬂte dcomipaising, | contAesin g
either (a) mleﬁ tmclt “ﬁ‘g lﬁﬁé’?ﬂl Eé | de_and
t et r ahydr of l!l 1y kentitto \e@ﬁw@ 10f105d73iuﬂ@iﬂg(3 en& or-

(b) a chr orrmtwatlmﬂy,avfmb eintifated. deI et er| ousm th om data 98 chijlig e 8]s

1 C.
Eet rahydrzgf @J%a% ?‘sdx %hea en aﬂé‘}mﬁ g%:g]gg %(a)
er m nati on of ng,g droflrfiboCess.
car bon at onst w o&ervecetﬂaodsnégﬁmndtan rmcthe nztzlc‘blm W), a EMBoB and elth:r
wher ei n the usahpastival] | S™3i by ,-”.“ % g pleopfan b
lerr] 2 (SRR TYRSHOR i um . 30 ﬁé’g%noggt o a@%éﬁ%"?n hat”

[err] proce558 A net hod as EI ai med :i.n Tl Al Method s Q&imperin| dldime 10f

et chant of potassi um dmurmt®  SFai m 7 Whﬁepéhmsegm@n@ucmmmgmg@q sitii on i

i
ottt i HEL e @E@f@?ﬁﬁpf Pongs! O meiid Slaliait, BaLASOLLTDs |

anmoni um an difiibstituted Foy dhe H;ﬂmgexﬁf:&rezﬁdeZO selectedt fiegn potdssungn $ddiinl, ycesinmt he
roxi de. t&‘@%ﬂ F%i@etocﬁ d%PHEOfs q“a“emafy ammonium gnd subidipm dyydas

cI ai med Tefelly g, ér o MPLE
! I’% i Ofliﬁgc%r{og from n-pr @ﬁﬁf@{’-’g‘g fd%iig in‘%&&é’iﬁ%ﬁ geé)ﬁ re

of Exanpl e 3 was re- E4secondary b;ﬁé lect%ie llotnalﬂ f@ﬂéisopfm%&la peat ed
S

arly

g

| tgrtla Obuty

wherein the tgtg%wh re § t]i@w alc -
repl aced g f'ﬁ%ﬁ‘ 33 [Nig i Jcohot 0. wcﬁkﬁdwadclhﬁ @ aom 6,
105 and subgngqeeiséqusntlyy by Sﬂ(ﬂi‘rﬁp?y n-bntybutwyhbremv\ﬂmra@qahnet h:@tah Iaalpptwumnl ution

i s pot assi ume@eémdu at?ﬁbt ar‘aﬂv V’c é‘F ° t t he
oxi di zing a ’n§ Chm &q l?gl vvasa’&“’fné“c'fl c%?{ &x dept h
chromat e @@dutg lamy ncg}1 q 00) ssmn- ofl pﬁ@h’ddnatdﬂuye&ﬁ dily ®he BB 10ver a

.20 m n- Aa#m,ahwhs foted 3hat ubeefopeationd lglecﬁﬁCh@ﬁeS opdied sur -

11. A net hod°fé§° PTiQEE| D cﬂbélats# by1 iy e pteriah g2 HIPER t hat
the formati oRe> gﬁﬁsdesén%gm ? Brein the g‘%‘%ﬁ;‘%ﬁmﬁm Bf anfyNRe of
dgl et eri osp y_@md:vmmﬂai-ed by to tchdmsseniOc whetein ap etchresigtant anaslatl 1 5

- fis is apphed to: th b conta
o botas o o) AR e o ek e Spicoropel mpecal il e et 2
and aR ox1dlzm F:Q::n D cacu 1n amo of etching a semiconductor
clai ms 6- 10, offash Al fo K kabre Stieed 8 ?henasdterihﬂ&uﬁktanmyeisc"haahbmapcw- sing a

m xture ofsi actap:psbhemih the okidmngagmt iand ﬂiaefséﬁ"@d G@htrafeteﬂ@fto ahe adcirapangieg déRieous

a pither 3,
i, SRS, (PNl s s

seni conduct Ogn Qinsdbﬁtﬂmd]. alighafi® aliohdli havirgs cpmpanlying regangflest he  mat er I al
substantlamlgona(%SAMét{thilbotnbstﬂge ge- %5 gtchant wher ei ngtgg’e oxi di zi ng agent
and the scrife ant, ¥f epERe a1t ! acconp ol are either
(a) hydrogenlg ﬁgoéﬁﬁm &ﬁﬁﬁg‘s S‘E‘ Igtrahydrgﬁ'xrﬁdﬁlyﬁten ?ﬁﬁ‘p or (b) a
chromate 143 Aﬁmetcﬁhﬁras cnhtbatlﬁmamlllqt as her aVovdford Greend Eeset.her

t et rahydr é$ uclamnr ¢l vabriohthe araling splotian Hescr | beésmttfw thefAPprliesas to the ac-

an unsubstituted A . 60 fom3 to
7 carbon at omns. 81!-,%%@{3}1!; : : %a,Wi(CZAIAY ) P. S.
BROWN, wherein the oxidizing ?@W?&“?@ﬂ?ﬂ?ﬁmﬂ Chartered Patent
Agent, chromate or potassium chromate. L - 5, Morni ngton
Road, 3. An etchant as clained in claiml or - ‘Wodford Green, ‘Essex.
65 clalm 2, wherein the alkaline solution is: Agent for the .

Applicants. Printed for Her Majesty's Stationery Office by’ Bur gess: & S@n
(Abi ngdon), Ltd.-1974. Published at The Patent Office, 25 Southanpton -
Bui | di ngs, London, V\132A 1AY from whi ch copi es: may be obt a| ned 3

a A== NN A N . a I Y 1



hydr oxi de, ofurfuryl 4. An etchant as clainmedn
claim 1, 5 aI ﬂili'm m hﬂ i ilitres of 30% hydrogen wherein the
al i phatic al co rom 70 peroxide per litre of etchant.

Et ching was the gr oup consi sting of 1t357@8r3<1)pyl i sopropyl, effected t3& a
depth o} I3 n ; Tyl
o o S R S R AT SR ttasérw%g%tfgtt o

t he ger ani uﬁtchant compnsmg 4.5 normal potassium ism a&drmmharhydra:sdesl a| med in cI aim
1, 10 ydroxide, 0.2 normal tetrahydrofurfuryl 4, An

h
n’e
alco ol and 20 mil ydrogen wherein theeﬂlq
50' ution ' S }ft %Brmgg was the group cons:stm
rttﬁ

oxi di zi ng a@ﬂdfttedlts apdﬁpﬂs&fl 183Ninichens PRECH Uk-Butsl] sexoadddy ebtit
chromat e anargmg@%%gnpwu@name@wm surfgeen - pegt jahd héxyh alg_@Obhn‘; cent| met er
n-type si al cohol . Et chi ng % ni c-
6. A net hiod of et chi ngxaummens conduct or ﬁ;%fdms gg%, v a’% @t%&agﬁg 95
preferentiall’ ecmoqedime ofrfataaplealwas ¢dS| dgormmtaaattthmghﬁﬂa&c akphol BG-(10 0)
surface the “gvt tdft m n. cRyReph el 1 er|aI with an etchant
oo o i iy G S A R e g U
al kal i ne aqumOMSurftme lmlrdo Ikesndottad) tmsm Vﬁin&uctdiiem antS tion
oxi di zi ng ag@m gv%@ll d{% B ch Rrisinges emggitg%vﬁtatgzgcalme aqueous

agount of f A I |§‘§f e ur poses,
tie pr ocezd;ur eFoai?ng Kbk, @6 Gradbaudd C etcha ndft B0 the 325 dﬁﬁt RkS
exanpl e was of thceramlei |was telpataba girecabsenee eagentaand thehelcdﬂob eduyrisiog I&iﬂfer $a)ng -

ekt ?g_rhy((:l ?2)]‘ ﬁgﬁspﬁgpﬁg the fo;:;me‘i\}léa I“?egi %ggggg&ml co f’gﬂ L%‘ﬂ\%j!zm deof.nd

() a chr orsat(@00) corfaadandi tehmnatirbﬁl__et er| ousmwﬂrm ic Rl Chafiad Sromal [t@17r Joo
the tet rahy@#®&¥ur furyl al cohol
t@rmnation [eérr] EXAMPLEtht e

process. The procedure of Exa N [err]
clained i3 cﬂeﬁed‘rwnliﬁheE’XéHbﬁthEt 4 T . OIS \Mserelmethddeassmimemnduﬁztnos crfat9&r-_ al

nwbzéatomSZS (100 surface and

o A AT 1 S AW s 1y —— e

X %n b i |
TR

is sili- Theeplit tchs chr te ‘wherein the alkalipe, Solgtiongisr mank um
30 pe at ed \Mg uf g@l&% %{&)@%pgﬁﬁﬁ ﬁeg from  potassi qu) Jﬁ%ﬁ? i

guarterna ammom an S
claimed in aqbi 4fteb 20 Qliinide fReferehtially @nGhe etoxldant ryo ot assi um chr omit e

7, wher ei 3 () ahtagk iofidhesgiliaeni on is were s?ubé gmde@ flagmed hweal’tyyeheovgfewo
peroxide. selected frgm gofassium sod % h- é\f a?é‘lmé?fect ed
ace o

to a depth of TRS pRickdure GH ot aRpRES man;zonbum - oyl Ghsyiaf ter 20
m nut es prefreatecntwhabnh o&trﬁﬂ}ﬂroﬁfrmxyld&:o 35nd liekﬂ(h)lco&ols the siTicon.

9. A et h#d ‘lﬁ es uen?'f ﬁt p oo 16? Pal dnntgitiemam&iat ic
al cohol Edary but 1 and ertla but ﬁy ih'g p ropyl,

n- The proceetehigy Afea 26 e % Gepth chroxhﬁé_)dnd tﬁecm E)h H&ly n.tertlary
butyl, pent ydf g Ham@dtemémmrmswwatmmmhyd qohely| al co- and hex I

claim

al cohol s. 454c;“gne@rn%aereteebta§§ B I%"ﬁn ) clg Imeéﬁvlgégﬁagmet e appz-‘%t H8d as

t
clai med i n i adoriodD st e aue Dy | 36 ysdnﬁ&taa&w math? erein
the al kal | nenemd bﬁﬂtﬂﬂesbﬁbeﬂ)(atcﬂéiﬁl um secon. gt 'lﬂfICytb terti ary ItJ)ut yl

akcohol . zi ng agent IIS12 (? : rﬁﬂa@?ﬁ @a@fh gase
Neerr et ’%gf t?%t G of N bk, ﬁ""% ety i 1
appr oxi mat el 34 Rkalikk Cofdbhs G eﬁona Caesor ﬂtarsamydndadt rial ¥ith the eRhier | Od

preferenti algg’? amnxttiimg é&ﬁmr%sntrm an ari’tfdunt Am?riét, %;ggd of etdhing el scrmccfmnycémne of
110 face. ‘ v perisre offthe f . g%!r einheforghdee n t he
ST L e P R R

sem conduct aetrarnmdreﬁnfaiyl sltohal (’n qBpLERomRaNS 18f Ametcias Csrl!bsbﬁdall?t &hBdadin-

ture of 70[ eﬁrrfl t Jdteﬂtﬁ ofuzfzarryl Alcv%nt lend bgerecdeeﬁnh@dw refrigncgnte thé 260  \WHAT
WE CLAI M id 3o 7‘2;trbona;t0£;‘° aicohol hayigg n£OHRIHPE XEMBFRI n an etch resi stant
mask 115 B@ Mnt GONMth&d B0 RinfigXt ure of: _|__spa§|q§ Fto the materi al
bef ore cont aﬂteretﬁ then @idizirg ragenaqisemnsol ut i onChaiareal Ageiithe

sem conduct cﬂhfqimfee‘i’f %ﬂtaswﬂti [§hgo gﬁ tchftnt and =":'5oMpmmgﬂon Roadyent present in

an anount ?fﬁl%ﬁf" §; seni confdf 1 to 10
l ka A th
m | linol egs pcer I | ‘tre o mat er| Subst antiat] vfas A lle"mtsbef ore de- 55

et chant wherein th’ gﬁq:r a%%(:’ ).tIIm.-r-ts‘i-ierence to the
acconpanyi ng 120 alco tare Ot %”m&%@’p"é B 140d  exanpl es.

t et rahydrofurfuryl alcohol or (b) a chromate: ::1T4. An etchant
substantially as herein- ion and either tetrahydrofurfuryl al cohol or
before described with reference to the ac- an unsubstituted aliphatic
al cohol having conpanying exanples. 60 fom3 t0 7 carhon.atons...2..An
etchant as clained in claim 1, P. 'S BROMWN, wheréii

oxi di zing agent is sodium Chartered Patent Agent, chr'drrate 0 '
pot assi um chronat e. 5, Mornington Road 3 An etchant as

o YARZ 1l o~ -




