
... ·,·· 

: ;, , ..... 

:=::. · :>PATEN!'.:,·,:i·s:PEeIF'IC.~IfJON,. (11) 

.:. :~. ·.· •. .. . .. :~: : :·: . .. . . . ' •.: ·.• : .. 

..-I '"(21fApplication No. z<J6i2171 .. CD) filed.i.4Jun:e;t97t 
~ (31) ~vention .Application No. 50780. ::·:_.;:· · ··.:·. : :: ' 

~ ::=..i
29s=:ro~(US) ' , , > 

·.• , . ·.· et)·· (44) ComP,~e~~:sp~c~ip~tionpublishc¥ ·fq·,M~rch 1974 : 

. ·.. . · (51) l:ttternatiod.iU Classification H05K 3/06//H01L 7/00 . 

· · .· ,.... (52).fudex at ~~tance.\ · · · .... : . :'.· ··. ,- :• .:> .; · ·: ,: " .· · ... 

·. · .. : .... 

. . . . H1R 2A3)?..lA4D 2~ 2D 2Q.'2ll·2JX · .. ·= . ,. , : '·':• 

.. B6J 301 JOY 314355 35~ 362"365 368 400 525 603 6bY 6U 

.•. HlK, 21~5~t~~~-·22Y;.~·31~:J~J413·41y-4~~:.:455 45~'.. ' .. 
: 48i.5)1 51Y 520 .• s2y:530·.53x 54Y 555 563 566 615 

<(72) lnv:itor G:~:~~BL~(}b~,::~~: '>,; ·:,:· ;·: > < .•.. : .. · .. 

. . .. . ·~. ' ·. ' . •·. ... ; . ,; . . 

(54) INTERCO~ibN;OF ELECTRICAL DEVICES 
. . .. .·· :::· <: . ·:. ;: .· ·•.· ....... ·.·.. . ' . -: ... , .. ~ . . . -~ .. .:: :.. : . . ' · ... 

. ·· .. ·. h~r· : ··we, WESTB·RN , ELBCTJtIC by, aii,·intermecliate Jnsulli~g' layei:. but_ 

.· •. ·•.·· . (COMPANY, INCORPORATED; '•·Of: 195; - ma.ldng ..... c;:orin~<;tlon.:.therefo". at 'selected' 

· · .... ·.... Br<?adway;New York O!J. New.Y;c)fk St~te; · f~gioiis~}\ope~ings or thickne~s redu¢tiqti$ 

, United States of Amenca, a'.'CO'rpQration" .1n •;the: insula,ttng l~yer. · PQrtions of .the· 45 

.·: .5 : ~,·s~:s:r1 aN~:x~:~1!f.un~~t~ 0!8';:1~!:,'.~~i,··.::f££.~i:~-T~tQh
1j;,~fli · :~:e ·.· ·=t.· '!!d~1t~~-

America, do ·hereby declare the;Jnve.ttion'. Pl!t.tem gr'first lev,el of m.etallizatio:il.1beti, 

.. for which we pray that a .patent·m~y :1)e. ~tet~pro:Vidiilg allinsulanrig, layer over t)il.! . _,._,. 

·· :• granted to us, and the method bj,wbich.it -~- · '.c_Q.nd,µC,~ive .p:att~frn ·; ~dt.b: appro'pria~e · · 50 

10 . -'.~°esc:il,e/e1:rm;td tb£ · 1ih:P~;2C;~~~~ · ·f~:~:::Sri~~i~fe_~;_t:~::t:c~=~~~-
,. statement:~ . . · .· ... · :-: . , >> , wa,fer, 6J:. the fintpat~eril is desired, a secoii(I 

This· invention relates to the provisiM;Qf cc;m.tiri'lloµs>.cond.uctive .hiyc~'f. is deposited. 

· .. ; >circuit connecµons to electroni~' '.a:PPilratus ~n:9·~ele.cted pom:on~ iherc;:o.f :are. ~ere~~ef 55 
15' ·with 'particular reference. to/mi~roelec~ i'e1J1oved :tcf forili" tJie second cQD:ductiye 

.· : ~fui~~cr~~ec~cs, it is ~p~~~t:'-',:i~ ~a~~*=~~8;ci~ij;; ~:t~~%s j~!::~a,~oo~ 
· proVJde_.a !llSh d~sity of conductiye:paths \Va~tO() 9f,t~n ex;hib~t defe9~_19cahzed at.~~~ 

.··· · · ·· tn relati'v~ly small spaces. Advantageou$ly regi~s where: the .one of; tlJ:e two con,d,uc~iv~ 60 

· :_ 2o ·such conductive paths areprovidedbi'laye..-s patte,:ns,,crgsses .oyer .ffi.e ·other .. : .. ·.· .· " 

· ,m:etlying a ~pp()l'ting su~trat~ .ati~ JJ:i~re : .A~otding t~: ::.t~ )rivC?Iiti~p . _~ere .. . ?s. 
ans~ a necessity for the conducitve pathS .. m provide,d. a pi;o~~~ll , for m~mg ~n e;lec~ 

, different layers to overlap or cross e>ver Orie trjcally: ¢oilduc~ive; patt¢m 9il a · st1bstrat¢, 

~5 '. : !lnotI?-er : whlle -maintaining: .elecJri'Cal co111p~~ng form~~f:' ~Ori .. ~''' subst,ate.~ a '65 

·.····• 180f~;~i ~ the· ·p>bl~m," of ··}!b~dilit{~.•,. th;d~~1:~f~;:~tf'·:~!i,ri~u~~t.::~~ 
number of 1ntereonneetions; eithel'. d-c or.: . su1table::etchmg·me4ium the rate of etching 

.. capacitive,; to different circuit elements in a 'in a .dii'e~tion:para)J¢1.to."the plane, of the 
... •: monolithic integr,ated circuit./Closely J.ayei. iS:greatei'.th.'.~~)lle· rate ofe.tcbing::U1 a 70 

30·:'•·•related is the.,problem of mak.ing·•separate: .;directionnbrrii,al t().~id.pljliie, proVidiilg~n 

.. . . . . ·. ·. conttectimis· to two closely spa~4: ·~egitjn,S' •·etch· .re.sistant: .)na8k '.9yer )he , ce>µd:i.i~~h;e 

' . ; where Jt is found desirable to ll:~ve ooe •'. ·1~yefiri'0rdert9:cJ.ef•n.e lhe requ,ired pjltt(;_tii, 

. "connection overlap the edge ofJ~e.'other ¢tching.'''the'··u.m_nasJ{ed part of tlie con-. 
· :::. c~_c;<?tion. although m~ntaining\·ei¢ctrical 'd11ctive'layer·in the -etchitig · 111ediUm ~d ·75 

35 > isolation therefrom. : ;: , .: . · · < •· ·. •· ··. f9nning· an insulating Iayer .. over at le~t part 

< \ ,. , A popular metltad for achieving·a _desire(I. of the patterri. . . . · .. ; . · . 

· _',interconnection pattern in the. i11tegra.ted An ad\rantage of.the invention is, that .the 

O: circuit art -involves -first fonning'>a con< cori,ductor edges:·: .are fi~e. ·of, ·'abrll"pt_ 

· tinueus ·· comluc:tiv.e layer ov~fr '. .· the. '. discontinuities .wh~reby. a ·mQre' ·unif9nil .So 

40 'Setiliconductive: :wafer' typically electrically ·. layer: Qf ,insulating, IJiiit¢ri~I;. may be" Jormed 

isolated therefrom over· most of the surface ~ ~herc,o;yer bef,ore depo.sitioii thereover of. a· 

. < -,' [Prici ~S.f>] . ' : .· .• .. : . . . . . . . 
: .:·,.; •-.-·:: 
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second conductive pattern. In the preferred 
embodim~nt, this is achieved by utilizing for 
the first. CQnductive pattern: a conductor 
which will exhi~i.t an anisotropic etch r~te. 

5 Ari.other advani&ge of the inve~tion is that 
_the incidence of defects is reduced at regions 
where one conductive pattern crosses 
another Conductive pattern. 

·· Embooiments of the invention will now be 
10 desciibed with .reference to the ac-

compan~ drawing in which: . 
FIG. 1 · illustrates the relatively abrupt 

discontinuities at the edges of a conductive 
pattern when the usual prior art process is 

15 employed; . . 
FIG. 2 illustrates the. more gradual 

transition in thickness at the edges of a 
conductive pattern when a process in ac­
cordance with the invention . is employed; 

20 and · 
FIG. 3A throu~ 3C illustrates an 

exemplary process m accordance with the 
inventiOii for providing· two ·1evels of con­
ductive patterns. on a semicQtlductive wafer 

· 25 substrate. · · · 
With reference now to the drawing, FIG. 

1 · Shows the · essentially rectanguhµ- cross 
section of a conductor 11 ·of the conductive 

· pattern formed on an electrical element in 
30 tl,le form of a substrate 12 when the prior art 

practice is employed for forming the pat­
. tern. Tl:i.ere is shown the photoresist mask 13 
used to focalize the removaF of the un-

. wanted ; portion of .the oriJPn.al u~orin 
.:JS conductive layer dunng etching. Typically 

spme under-cut!ing during etc~g Occ1JtS 
but the aµgle 9 1s at least 45°. This anJd.e tS 
$till qu:ite large and when an insulatmglayer 
is· deposited over the edge ·portions ·tlJ.er~ 

40 t~ds to be created- defects in the insulating 
layer at· such regions. · · 
. To minimize· ~uch defects it is prop0sed to 
achieve a more pronouncedly trapezoidal 
cross section of the conductive pattern· 11.A 

· 45 on the substrate 12A as shown ili FIG~·2. In 
particular; ~dvantageo1Jsly F.>~on . is 
1nade to achieve an ~gle 0 with the mask 
13A which is no greater than abOut JOO so 
that a more uniform insulatin~ layer can be 

. 50 deposited over the edge ·j>orti.Oils~ · · . 
· · M.oreo":er, the removal o~ abrupt . edge 
portions 1s advantageous even when the 
msulating layer Used to provide isolation 
. from: an overlyi.J:i.g-secondconductivepattem 

55 is foi'pled as a genetic layer formed by con­
version in situ of a Skin portion of the first 
conductive layer; In·this case the prilicipal 
advantage arises from the fact that there is 
made possible a more unifonri deposition of 

60 the ·_.photoresist material ·nonitally ~-in 
forining contact holes in the insulating layer. 
· As may be ap~ciateduom.FIG. 2, this 
desired cross sectiQn of the cOilductor can 
be obtained by providing greater un~ 

· 65 dercutting of the mask, as would be 

. . . . .. 

achievep by providing that the etch rate be 
faster in the plane of _the layer than in. its 
thickness dimcmsion. In order to proVi.de 
such a· gradient or · ani8otropy in·· etch rate 
·the conductor can be made ·non.,.uniform in 
any one of a variety of ways. For example~ 
the cOQ.ductor HA may .be made to etch 
_faster on-top than on the bottom as a result 
of a composition gradient. Such a coin­
pos~~on g.radient , ~an . be · ·realized bJ 
coevaporat100, of two metals such that the 
resultin~ alloy has a gradient in the relative 
composttions of the two metals with 
thickness, . the less etcb-resistant metal 
forming alarg~r part of the composition at 
the top than afthe bottom. Alternatively the 
conductor 1 lA may comprise a conductive 
polycrystalline semiconductor and the · 
anisotropy in etch rate achieved by a profile . 
in · <;rystalline di~or~r produced either by 
ionic bombardment or deposition con­
ditiqns,. use being made. of the fact that. the 
more disordered- material can . be made to 
etch fJlSte;r than more ordered material. 

An illustrative .. ·example-· of oiie····-em-
bodiment of the . present. invention. will be 
discussed· in connection with FIG. 3A 
through 3C which ShoW: suecessive stages in 
the formati0n . of a portion . of an in­
terconneetion patte~ of a monolithic silicon, 
integrated circwt For better exposition, the 
di'aWiilg is not Jo scale. In FIG. JA there is 
shown a silicon:· :wafer 21 which normally 

· includes thereiii ·a . plurality of circuit 
elements •(not indlvidually. shown), which 
are largely. isqlated. from one another in­
temally by known p-n junction isolation 
techniques and which are to be in­
t~onnected primarily by ~nd~ctive films 
on _ tJ::te surface· of. the wafer. ·hi pai'ticular, 
various openings are provided in. the oxide­
coating .22 to pertnit a conductive layer. 23 
. Oii the . surface to make d·c electrical 
connection · to the wafer at such regions. 
Alternatively; if . a capacitive. electrical 
connection is to be -.made, the insulating 
layer is merely thinned at regions where 
such connection is desired. There then 
remains the problem of interconnecting the 
regions in :a desired •fashioo to inter.connect 
thereby the circuit el~e.nts. In the interest 
of simplicity, 'there is being deicribed herein 
in detail ·only this portion of the fabrication . 
There is a variety of. techniques now being 
practiced commercially which can provide 
an oxide-coated silicon wafer of the kind 
Shown in FIG:·-3A which includeS 0n a 
~mmon surface a plurality of region8 which 
need to be interconnected... . · . · 
· · ·· The conductive l~yer 23 is chosen to etch 
ari.isotropically, and in pai'ticular to etch in 
the direction ofth~ plane oftlie-layer faster 
than·. in the · directioo ·normal thereto. The 
conductive layer may be foniied · . by 
codepositing two metals, the ratio of the two 
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···rt!F!~~~~!f~!~~:;~s:~:~~··· 
· illustrative ; example,' the layer.. may/. be· · The etchj.ng · iS·:continued until ~e o:iP9e , 

· .. :: .. Q.:· ~!1:~#;'1 .. ~J~i:w~ an:p!si;~d~~-~g;.: !h;t~~~~~~r::~~~:~r:~~~it:'~
~:., 70 

;predom1~~Y go~~. ~d; the ~oportie>µs.pf': chu1;g. -\Vijl ; result 1.~r llpPret;:t~ble .un_der; · 

th~, .. ~O'. shiff~; Wt~ 'time. ~l th-: .. -!in.:lll:. CU!ttng'oftlJ:e mask~OJ?~~~~.'tapered.:e4g~, 

m.at~al dep951ted. willbe pred,omt~!l11:tlY'· to· thtF :.conductor: 'rema~tng _ unetcli~d·: 

Hb ~bpper. Thete is ''tl1:en. ·used at1 t,'t~~; .~lli~~- · for*1J.in~ ~he first· ·c~n.ductive: :l>~ttefll;; .A.s· 

etche.~:faster the greate~ the C'<>PP.~~c~t~n~.;:·' shown; .1n ·: ~~G~ .. 2 ••. ·:. the : cross ·. sectt()l). Q.f Jhe 

As at10ther .. example. the conc1-Uctiv~ Ja.y~r - conductor:··•_wtll" h~v~ a. pronounc.e~ly, 

depoi;itedim,ay b~.of polyctystatli11C:.~coti tr.ap~widaJ' ·~ap¢ ·a.ltho,ugh there .• :\\111 J>e 

l:s•: ~=.ti:;;J;diJ1~hl~~i:;;~~~~~:,~).=:_.; 8?~~i~#..~~li:t~~tc~f;n;:~~y~-.-i~'.:#i.e 
·· Jllatenal m1ti~y de~st~ed ~s r~la~~Y~!¥-~e~' 

J1()r~l"f~h~?n? a~~- ·a. ~yer pf •. m,s~~ttpg -

ordered btlt 'that with increa.s1nf .tj.IQ.e;.-the m;:i,tena:l,- wb.1ch typt~y·. may. ~e··,!lilic:x>n 

amount.of d~order m .the materia 4eP6,~•tec;l'· ·diOzide'·~- dep<>Sited ovet the ·sulface:·of J)ie 

~ ~ti:E"f.~ Ei~~5€~ 
polycrystalbp.eJayer may be>~q>~ite<J..· ~cl the; COJ1<:}_uctorform~g the first• cOD:c:l\lctive 

··~· ~.Z~iik~ ~~~i~~;~ 
ducµ:ye. ·p-type .... · silicon>< whose.•d<?PJ,ng•· ·ts •fa soiµe:~ases; 1t :may be·advaD:tag~us. to 

~~~~r~~;'ati~-~e J:rt!':ci~~~~~~l~~~~.· -!~~~e~~i~;~:g~i~l~~~~1.i~
0~t'lti!: 

. ~ tbere. ·need$ to be. removed,, .Jb,e ''ex~ess pattem,•::For· ex,:atnP~e;• if·,tlie<fll"st .pattern 

.:;:Jt~11>~~t~~nu~:~~g~~r~C,;~ ·-~~~::J:~~f~ti
~;i~~::~:r:~:=· 

·tnaP.ner no\.V used in. the ip.tegrat¢d 'circuit . ·t9 form !ill iits@lt~n;g layer;t)iereover:~Jp, this 

:a:1-t.a:nd. typicalty·mvolves photolithogtjlphic: imtance;• the -t*i>ered. edg~· WiU- pio\l'.e.ad-

35 . fochniq\1¢5 the end product ,of wh~~h ~sJhe varitag¢9us fo die; sll,~equeJ,it prQc~ing. :In 

.. ~~~~~~e:'1:;;tc~=:=:,m;~ih~~~~- ··-· K:i:~~~~4e~~~~A
1 ~l~!ij~t<>i;:i1:;:!. 

duCtiye pattern demed.fo'r ~Jll'Stle:vel·of · · nonnally._used to.eoµtrol .ti,,e· shapuig, of.the. 

nietalliza.~iori~ :-.. -, - . •. << ·: :'.. '..: : '.' .· b,isutatitig . layer: o\r~t: 'th~'> fip;t,:;l;:lyer ()f 

40 _ . Next.;~e J:nasked·wafer is;eJt.~sea:to':·:a1J, ... ,iµetaJlization:·a:nd·ag;:i,iD.:·se.rve to reduce the 

etcha'n~ .~which will. etch" iJi<'tJ:ie ·,desir.~4, likelil1()9d of· fie,ects'•iathe o"erlap of the 
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4,escri1?¢ above, a1( aquCO,:µs $9l11ti~" of '¢ithe('direct <>r capacitively, appropriate 

. fenj¢: ¢hloride: or an Mueoµ:f~l-U~i9Jii9f 10 , openings .or ~nniri.g• 9f. the insµJ,ating layers 

pereent; nitric acid iS a .suit~p1~·- ~t(:~t~'.For · ·over ~e wafer· are· first provid@. at the 

50 .the :exa~pic:; des~r}.be<1Jn:r9~~'ll&\ttw.>,mei-ed region~:. c1esired · for . connectiort. · This ad- _ 115 

polycrystalliµe: silicon.~· a·:s;u1~l>le· :e~<;hant vantage9usly"can" be :done by the usual 

fh;::"!~s'.:::~S~~~~~ii;~~~~~i'-~~!i#~ ~~ : ;:~:f~!,~:J:i~~~c~ut~::a~e~ and so will 

:1:iy~~~11onc: acid, fiv;e pa,rt.S~;.a 'lQ·per~ent · .. ·· Aftetthe appr(>pr1ate.openmgs ltave been 

55 - ~que()us.·solution of;Ji.itric;'a,cidi<
~ 'Part:S of.· ·~ovi4ed; ther~.is~dtj)Osited· ·advantageously. 

glaci~f acetic acid an42·p~ts:<>r~ .~: ~.¢ent '· a'coritiriuous c()ii~uctive h!.yer. If the desired 

.xcit:%~i;· q~~:miS~~:Jt~u~'!!.~:."iii~at~-. :·.:!:~i~~~~~~i~~oi;~!ti~
ap;i~:S::a~~!ssf~. 

metallorgrapbic studies i(.birg~.-.~uµlb~,r of :·<iv.er ':the !ie¢tjnp : . .P:att.ern; the material for-

60 . etc~ants: :\Vhich etch c.clll~•g¥. )ri,atenal ; ming. the i;e~p1u:h pattern can also with 

· fa,~~r ~an ordered-!nateri~~·Mo;i:~9,
y~i1 an · ad:Vanfag¢ · h·ave, ·· anisptropic . etching 

e~~ll.~µ.t .•for ~tch~ng .· p~type'.t)m,con ... · t>roper,ti~
!I'.', I:I~wever, · ~- it will ~e un­

ani¥l~r~1cally 1s d~scr1bed· ,11l ·;;a ::-P.~per. · nec,essar.Y. ~o ~orm. add1t1?Dal crossmg or 

·entitled AWater-AmmeCompl~x.,ing.{\gent 
overl~pping :-patterns, thiS second con-

65 Syi;te~·f°:r.Etehing Silicon'~; :.apj
>e~~ at · ducti\.e··'p~ttem ·:can be formed in con-
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ventional manner using normal materials. 
Thereafter, in any case photolithographic 
techniques are used to remove excess 
material from this second continuous layer 
to leave behind the desired conductive pattern 25; insulated from the firsf con­
ductive pattern 24 by ·an insulating layer 26, 
as seen in FIG. JC. In the interest of sim­
plicity, the full extent of insulating layer 26 is not shown. . -· ·· 
· · The invention also has applicability to the 
formation of a conductive path which does 
not completely cross over an underlyiJ:i.B 
conductor but merely overlaps, although maintaining electrical ·isolation. This sitation 
arises typically where it is ad'vantageous to 
make separate connections either direct or 
capacitive to two closely spaced regions of a 
semiconductive wafer as ariSes for example 
in some forms of insulated gate field effect 
transistors or charge coupled devices. 

It should be evident that the basic 
principles of the invention can be extended 
to any form of microcircuit involving 
multilayer interconnection patterns, such as thin- and thick-ftlm circuits involving simply resistances and capacitances, and functional 
circuits such as charge-coupled devices 
involving primarily capacitive -connections 
to a semicoilductive wafer. The invention 
even may have applicability to magnetic 
microcircuits when the need arises for 
multilayer interconnections. 

WHAT WE CLAIM IS:- · 
1. A process for making· an electrically 

conductive pattern on a substrate; com­
prising forming on the substrate a con­
ductive layer of non-uniform ·material, the 
nonuniformity bei~:_such that in a suitable 

· .. 

etching medium the rate of etching in a 
direction parallel to the plane of the layer is 
greater than the rate of etching iil a 
direction normal to said plane, providing an 
etch resistant mask over the conductive 
layer in order to define the required pattern, 
etching the unmasked part of the con­
ductive layer over at least part of the pat­tern. 

2. A process according to claim 1, 
wherein in order to provide said non". 
uniformity said material is a conductive binary . alloy· whose composition. varies 
according to. position in the conductive 
layer in order to provide the anisotropic etching rate. . · . 

3. A process accoding to claim 1, wherein 
in order to provide said non-uniformity said material is polycrystalline and. the lattice 
disorder thereof varies according to position 
in the conductive layer in order to provide the aiµsotropic etching rate. · 

4. A proces8 ·according to claim 1; wherein the substrate is an oxide coated· 
silicon crystal ~d the conductive layer is of polycrystalline silicon.· . 

5. A process fot making an electrically conducting pattern on a substrate, sub­
stantially as herein before described with 
reference to .FIGS. 2 and FIGS.3a, 3b and Jc of the drawings. - . · · 

6. A substrate with an electrical conductor 
pattern. p°repare<t.: by the process according to any one. of die preceding claims. 

. K. G. JOHNSTON, 
Chartered Patent Agent, 

5. Momhigton Road, 
Woodford Green, Essex. 
Agent for the Applicants. 

. .,., -----------------Printed for Her Majesty's Stationery Office by the Courlei" Press, Leamington Spa, 1974. Published by the Patent Office, 211 Southa.nlpton Buildings, London, Weli.1AY; from ·· ·· which copies may be obtained. 
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ventional manner Using norm~::materials. 

There~ter, in any case photolithographic 

techniques are us¢d to remove excess 

material from this 5eeond contiituous ·layer 

to leave behind the desired conductive 

pattern 25, insulated from the fltst · con­

ductive :pattern 24.by an ins~la~g)ayer ~6. 

as seen m FIG. JC. In the interest of sim­

plicity, the full extent of insulating layer 26 

is not shown. . · : -' 

· The invention als_O has applicability to the 

formation of a c6Ddiictive path whiCh does 

not (:Ompletely .cross over ati . underlyinB 

conductor but merely overl~ps, . although 

maintaining electrical JSolation.: This sitation 

arises typically. whete it is advantageous to 

make separate connections either direct or 

capacitive to two closely spaced regions of a 

semiConductive w~er as arises: for example 

in some forms ofirisulated gate field effect 

transistors or charge coupled devices. 

It should be . evident that the basic 

principles of the invention can: be extended 

to any form of> microcircuit · involving 

multilayer interconnection patterns, such as 

thin~ and thick-film circuits irive>Mng simply 

resistances and capacitances, and functional 

circuits such as · charge-coupled devices 

involving primarily capacitive connections 

tO a semiconduCtive wafer. The invention 

even may have·. applicability to . magnetic 

microcircuits when the need . arises for 

multilayer intercO.nnections. · 

. WHAT WE CLAIM IS:- · 

. 1. A process for making an electrically 

~~ductive pattern on a substrate, com­

prising forming·: ·on the slibStrate a con­

dlietive layer of· non-unifopn .-mateijal, the 

nonuniformity being_such that in a suitable 

etching medium the .·rate of etching in a 

direction parallel to the plane of the layer is 

greater than the rate of etching in a 

direction normal to said plane, providing an 

etch resistant mask over the conductive 

layer in order to define the required pattern, 

etching the unmasked part of the con­

ductive layer over at least part of the pat­

tern. 
2. A process according to claim 1, 

wherein in order to provide said non­

uniformity said material is a conductive 

binary alloy whose composition varies 

according to position in the conductive 

layer in order to provide the anisotropic 

etching rate. 
3. A process accoding to claim 1, wherein 

in order to provide said non-uniformity said 

material is polycrystalline and the lattice 

disorder thereof varies according to position 

in the conductive layer in order to provide 

the anisotropic etching rate. 

4. A process according to claim t, 

wherein the substrate is an oxide coated 

silicon crystal and the conducti'.ve layer is of 

polycrystalline silicon. . 

5. A process for making an electrically 

conducting pattern on a substrate, sub­

stantially as herein before described with 

reference to FIGS. 2 and FIGS.3a, 3b and 3c 

of the drawings. - . 

6. A substrate with an electrical conductor 

pattern prepared by the process according 

to a·ny one of the preceding claims . 
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