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America, do- hereby -declare: the invention,
for which we pray that a .patent may be
granted to us, and the method: by which it
is to be performed to be partichlarly des-
cribed in and by ithe following statement : ~—

This invention relates to. manufacture of
circuit components and . of .integrated cir-
cuits, especially of miniature electronic cir-
cuits of-the type: havmg all of the necessary
circuit - components * joined : together by a
common ‘substrate but electncally 1solated
through the substrate.

There has been a substantlal growth of
interest in microminiaturization. espec1a11y n
that area of electronics commonly referred
to as “microelectronics”. -Within the semi-
conductor field in part1cu1ar this: interest
bas been reflected by the rapid development
of integrated circuitry. Generally speaking,
the area of integrated circuits-may be re-
solved into two broad classes. . ‘The first is
referred to as the “chip approach’ wherein
individual components -suchastransistors,
resistors, and diodes, are: formed on separ-
ate pieces of semiconductor material, -the
separate  components ... -thereafter bemg

mounted on an msulatmg .substrate - and -
_interconnected in a single ipackage to pro-
. duce a circuit function. :The second class,

by far having the greatest ‘potential in micro-

~ electronics dueito: the greater reliability in

performance and. substantial savings in cost
and_space, involves havmg all -of the indivi-
dual active and/or “passive .-components
formed on a single -picce: of -semiconductor
material, preferably a: smgle crystal : the

- [Price 4s. 6d.]

isolating the circut components from one an-
other. In particular, when a number of
transistors are formed within one portion of
the substrate, with the substrate forming the
collector region, it is necessary for many
circuit applications to isolate the transistors
to avoid having the collectors commoned. In
the “chip approach”, isolation is achieved
by separating .the devices mechanically, but
where all the components of a particular
circuit are upon one semiconductor sub-
strate, achieving adequate isolation is one
of the principal problems.

Many techniques bave been developed to
solve this problem, all of them possessing
certain disadvantages. One such process in-
volves producing a series of islands of one
conductivity :type semiconductor material
within a substrate of opposite conductivity

~ type material, and biasing the substrate with

respect to the:rest of the circuit so that the
junctions - separating the islands from the
substrate aré never forward biased. The
islands form the collectors of transistors,
and subsequent diffusions are made into the
islands to form the base and emitter re-
gions. Chief among the problems associ-
ated with this technique, however, is the fact
that the inherent capacitance of the isolation
junctions produces undesirable coupling at
high frequencies. Also, the circuits and

‘biasing levels must be desxgned 80 as to in-

sure that- the isolation Jjunctions are not
forward bidsed at any time under normal
operating conditions. Even if the junctions
are. maxntamed in a reverse biased condition,
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into the reactor, the wafer 25 will be sub- the configuration of the N-type
regions. In jected to a selective vapor etch. Wile the addition, it is to
be observed from Figure 7 oxide mask 22 will be substantial
contact may be made to the N+ re- affected, select portions of the |ow
resistivity gions 12 and 14 at the surface of the wafer 30 N + substrate

regions 12 and 14 are re- 25 by cutting through the oxide |ayer 22 95 noved -

as shown inZFi gure 6. The etchant vmtflqg 29 he necessity of a subsequent
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terial. Circuit elements such ag transistors,
resistors, or- other appropriate devices are
then formed in the unremoved monocrystal-
line portion of the mesa by the usual tech-
niques, and will be electrically isolated from
each other by the silicon oxide insulating
medium. Although the process, as a whole,
has proven to possess substantial advantages
over other methods of isolation, problems
are involved when the circuit elements to be
formed are active devices. In' particular,
since the collector region of ‘a transistor,
being the unremoved portion of the mono-
crystalline substrate, is directly adjacent the
insulating medium, subsequent electrical
contact to be made to this region may con-
veniently be made only at the surface of
the wafer. This restriction means that all
the collector current must flow laterally
through the lightly doped collector region
to the collector contact made in the surface,
and a very large collector spreading resist-
ance is consequently added.

To overcome this difficulty, it has been
found that if a layer of low resistivity semi-
conductive material is located intermediate
the collector region and the insulating
medium, the collector current flow, particu-
laily in the lateral direction, will encounteér
less opposition, the. collecfor spreading ré-
sistance “thereby bemg lowered. ‘In"accord-
ance with this objective, therefore, it has
been the practice to incorporate an extra
step in the “insulated isolation™ technique
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€ ae'rﬂ?% present mvent%n proposes a method
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for use during fabrication of semiconductor -

devices, comprising forming individual sur-
face exposed regions of low resistivity semi-
conductor material in a substrate, the said
regions being isolated from each other by
insulating material, forming an insulating
mask on a surface on the substrate adjacent
the said individual regions to leave um-
covered selected portions of at least some of
those regions, removing uncovered portions
of those regions to a depth insufficient to
‘penetrate those regions, and depositing high
resistivity semiconductor material of the
same conductivity type as the low resistivity
material within the respective spaces previ-
ously occupied by the material removed
. from those regions,

100

105 -

110

In a preferred embodiment of this inven- .

tion, a series of mesas are initially etched
on the face of a wafer of low resistivity
semiconductor material. These mesas are
then coated with an insulating medium, such
as silicon oxide, for example, and a thick
layer. of semiconductor material is subse-

quently grown over the surface of the wafer

so as to completely cover the oxide. A sub-

stantial portion of the substrate is then re- -
125

moved by lapping. An insulating oxide
layer is placed over the unrémoved portion
of the low resistivity material. Using con-

115
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ventional photographic masking and etching

techniques, -the oxide is selectively removed
50 as-to expose portions of the low
ivity materials within the mesa regions. The
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approxi mately 12000C. and the etchant con-
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of the lowresistivity Nb noncrystalline After the
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depicted in Figure 12, the
entire wafer is across the surface of the wafer. subjected to
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1s oxide coating 17 is not shown to scale
in the drawings, and would actually be per-
haps an order of magnitude thinner in pro-
portion than is shown in the sectional views
of the drawings,

An oxide layer 22 is then formed upon the
upper surface or face 21 of the wafer 25, as
depicted in Figure 6. The oxide layer,
which might be silicon oxide for example,
should preferably be of a thickness in excess

of 10,000A, and may be formed by any con-
ventional technique. For example. it may
be thermally grown by heating the entire
structure to a temperature of approximately
1300°C in the presence of oxygen.

An allernative method of forming the
oxide layer 22, however, would be the “oxi-
dative” techmque by which oxygen and
tetraethoxysilane are reacted in' vapor form
at 250—500°C. The reaction mixture is ob-
tained by bubbling oxygen through hﬁld
tetracthoxysilane at room temperature, then
combining the gaseous mixture with excess
oxygen and passing it into a furnace tube
containing the wafer 25 where the oxidation
takes place. The silicon oxide thereby pro-
duced is deposited upon the upper surface
or face 21. A typical reaction condition for
the oxidative method involves, by way of
example, a flow rate of one cubic foot of
oxygen per hour into the liquid tetraethoxy-
silane. The reaction mixture is then mixed
with excess -oxygen, also at a rate of one

cubic foot per hour, and passed into the

eulrjdcted &6 chn Ep;

Figure 7, regions 30 and 31 -of high resist-
ivity N-type semiconducting material will be
redeposited within the vacant space pro-
duced by the vapor etch step previously des-
cribed, The N-type regions 30 and 31 are
formed adjacent the low resistivity N-+ re~
gions 12 and 14, also depicted in Figure 7.
Tn. practicing ‘the invention, various de-
sired arrangements may be utilized as well
as various techniques applied in order to
accomplish the steps of vapor etching and
epitaxially redepositing within the unmasked
regions, In particular, bowever, it is desir-
able to use a process which brings the trans-
formation from an etching condition to a
depositing condition as smoothly as possible
and with a minimum of cost. In line with
this objective, therefore, there is presently
described a process whereby the wafer 25 is
placed within a reactor whose reactor con-
stituents, during etching, are substantially
the same ag those during the epitaxial de-
position, The basic formula for this oper-
atlon is 8iCl,+2H,=4HC!4-8i. This reac-
tion is forced to the left by an addition of
an excess of HCI, thus creating an etching
condition. To change from an etching con-
dition to one of deposition, (ie., when the
reaction proceeds to the right) merely calls
for the termination of the HCl flow which,
in turn, brings about a gradual change from
an etching condition to one of deposition.
Referring to Figure 8, appaartus for etch-
ing and redepositing in accordance with this
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wher eby t he s%gzgt 2(%@;5 then siligon gdxidescoptingp ik d taxial deposition step whereby, as shown in

100

105

110

15

120

125

130

'



and the resistors Rerr], Rerr] and Rerr] along with except for the

portions maki ng up the nesas the rret al filmi nterconnectl ng pI’OVI ding a
41- 44, _ ] ‘as-seen in
——sciremaric Tormin

resultrng structure is depicted in Figure 14 105 Figure
11. where the low resistivity P+ region at the
The versatility -and utility of the process | ocation 44 is eIectrlcaIIy
i solated fromthe according.to this,4 nventi on, as descrlbed | oW

he. |. curar the -
sel ecTt ve Tk 4; —An anthed W 45 etch and

epi t axi ubE _atiagrca]seps-Thafﬂrowm"f FhE{r‘ha 3102 1ﬂhhﬁsf abri cat.ion
of theswmﬁbebf@hﬂmqmi? e} _lsch#h ifferent (iDL sk 48
ponents W bhpuited fari shglecol PR, o nt%%u ace, ‘as
depi ¢ { AR R ‘Eﬁf ,y m'*aﬁ&ﬂihﬁrthm 2 %ae 15 (the
manner : :Qhfes 95 468 dispader i tlbémil tlheP _.

'similar sttcb 4 Ipamtlogfast‘ﬁeﬂxﬁ%ﬁh
transj ssush 2 BOSIHOR 28,0

o b el s

transi stor,
' 1€ SydrbRh ) chid csdel ective:

gapor fQﬂI&ﬁ tetiichioride vapoE et Mok al .

) edeposuﬂttodur:e@tle_ sthWn‘F"E ?Wlstneg;o have

'been gré e? '

I 1 iy
|0vrresrgaigasr1wuwaed 'I’hggmm!i
subst r atthe gop ety seont

ce'b: '
phot o MR SKT : 136to£:|ﬂ1 ngnt einfy-t
confi &%ﬁfgﬁ, f Qrsa& y

& R 6F the) e Snto filesy tkd o A ©

+ dot t.ed |luﬁﬁ®, 3and: am)laﬁér' SRR p%ﬁs@edﬁﬁﬁg

. series nolvsg] PIITRR 4 This 5s

. subj eg} egvo i@;’ o iy
process | o8, By WL PNV RadioACit 3 fo! Be B seaiawmmtmwre\mype | ayers.
Sim- si iectetbtp & R W’g p?fgt__ 165 bt Ik Nehak s:ommd)e madartpy;he NHTA?TJgh the use

Gut Ly

108 1R (16w reaigtivirny. giols b&:#ﬂde\_ﬁr?d i meski ng,
1€l nagtzamﬂ ﬂ‘h@rﬂr e&- P, S "‘Er@‘?‘% L@gea%to i nventi-on,

&nge formation:of a
,gtjhoacﬁydar 37 over the

ally ?"%}eg at these
5} .".'-be e
St of seleent ed by the

rIylng

eS| t
sel ectgyv %Bsi&arﬁ : g e
0 ?r' deposﬂotmdoat shbwrs in|- Figuse) ¢ h' Y ‘."frfg g‘hf 1 omtep té{%ﬁ%gthese regions; “As men-

mixture
;tstilafch‘;g]rltdgo lﬁggfrse :chlond -and hydro- ttoned previcusly, “the lt\Ta-!-]l- lag:;t;czt g; %)i
: en Alternatively, the. valve controlling the allows bettetj %w n:ls1 ia 'flfe St regwn
Ly - 35 iglew of silicon tetrachlonde may be closed, made to the underside e e e antive
g | 0cl an etchant comprising hydrogen: chloride 30 ‘or. 31 wh ervestas : O ol e
ﬁd hydrogen. may siiceessfully be “used “to regions of a- p_c;rttlen nlllector reggrlan cir-
'removi ‘the- silicon” substrate. e rate of cuit, for ins nce” e COo
tching ‘as well as thedimensions. of -the tmnsnstor o tch ste furmshes 105
40 o hecig ns will be detérmined: largely by " ‘The. - selective: vapor € Inl;d farmishes
0 ?ﬁ‘é con?ggr:?amn and size-0f the oxide mask- WO complteﬁnerlltary r;:lssttl:‘tnsty B oate
. parison removing-the low
ing 22 2 Wﬂ}f bel?sttarseg ﬁy aédmbmelow thg ‘as ‘described, it thoroughly cleans thg sﬂlc‘c;ln
of the are2a6 (\)mtsﬁl ‘the . subs" remioved be- ‘oxide ‘mask .22, 1_1us avmdmg u&: esnathe 110
45 ?gzrttlﬁ?aperture 27. Other factors that will ‘gilicon” overgrowth ‘on tht: OXalng 1tur;1ns% g
™ ‘affect the rate of etchingarg the: temperature -siibsequent deposition s I:h it also te-
at t:;:r:hlch the reactor. is maintained, the flow moves. contam ar_x_.tiW flﬁ::lllxl th: ls\Tu-type sﬂlcon
rate through-the* eondt_u_ - n -
centage composition:’ of
50 example, for one particula
the oxide n;:lsk 22; w}t:l:ntixe .
kept at 15 litres ‘minu
apgroxrmately 1200°Ce-.a11 __the etchant con-
_ sisted of '95% H, and*5% HCI ‘the:
-55. substrates :12and- ‘14 “etche
approxxm:ﬁelyg m:(:lrons/ mmtutr(e;f
esired .amoun :
\res?;ftlxsrll.ty sxehcon ‘has been:removed from tlﬁe 3:;3:_332;; gg; e e desciibed may be
. ; walfer 24 ﬂ;fosigm{g'tsc" nat process t ¢ ‘carried out ito produce’ th:d v:lalgant ZSF:Oeusx 125
o e :I?evgird?:gen chloride; the gas' flow _]cmlrougl[: %}llglt::tgdanafl?& ggep%(;g o ::med e
: e colrl.'x duit } isai;llﬁgn%o: s11s)tm p;g%fes -as befofe “described 107 -produce reﬁlons 30
' ?.f’f sbéc?;ltr:d{lccd nto .the treamn’ by ‘and 31-as. illnstrated.in Figure 7. - However,

65 p]acmg 4 appropriate” mpu%ﬁy.commmg Adtiis: sxgmﬁcant to ‘point ‘out that by ‘using ‘a 130

ot

00

“In orrler ¥o or'e'iclosely control the geo- 115
metry of the vacant spaces .shown below the
dotted lines: 21a in Figure 6 produced by the
' , the starting matenal 10
ystal o o
Tach 120




65 alternatively,

conventi onal
7 type diffusi

by any conventional chem cal of dopi ng, or by
N- and P- 130 1,131, 229
ons (during
type on a surface occurring silicon oxide filmforns over the of a

sem conduct or
t he
15), the stryuc
16 is produced

waf er,

where a PNP__nesa regi nnq

remving the cnm.nnnrium‘ or

transistor is

resistivity namhﬁ]@ﬁblatﬂ'%tﬁPl

form ng the ne
all parts ofst
joined by a co
substrate 45 b
those'regions,

of the uncouer @dses dirdutC Sletiénts ands dllbwing smé ecdmhae

tions of the i
deposited in t
nmetal film at
sem conduct ds
the said one ¢
struc- vmthln
described, it

the method @9 tibniad vwmw‘émtwnmlptedantengercn@ imgsps  ag npfevieyslyi dqcr@hed C st acoiﬁ)on-
I b
P TN m‘* o SR
N keh QR G BRnkmAEe. t O
e u smgﬁén, bichoSE h:eE:gurv @3.V Beifg adat c h,

e %‘ﬁ?ﬁfeﬁ“fiﬁ? o e

@..

mul titude of c
resistivity se
mat eri al .

al ong 4. 24
acconplishes t

30

35

45
50
55
60

.65

stanting chattiall witas i
pracky, of

i o

e
lﬁtB e\Wa

flat or

ey o it

coptald 4;1enatx5h Netchieg echnigu
etallyradect &

pal:@\ﬂleir 8veSd very t h’onrfﬁsd?ep Jted
cet dleﬂeésaadb)wuraomxer endatert b ghee dicking: fs

®d

xeﬂ@am%ﬁ?

ﬂ:@ rmeunem

e

o s Ao S

g wafer

e

of

form ng an insu- surfaces exposed by the openings in

| ati ng | ayer over each of the nesa regions, side nmask 48 shown in Fig.

depositing support natpﬁhah,to overlie the ture of Figure
70

eowhmk ploest ot subsan’row

ng

ndummama amﬂmmhﬁﬁowcﬂh-

n?dgzg\emudl uy so%scomcta d 051 ] Higtrrﬁtl ml Sis
ey % e et et gﬂg @3“0 b of
Bi;serv 881 Anehsma Q6 ihh Mgga 1€ 6fkeSdn M6 Kikicon -

Baive @gﬁﬁ?ﬁsm intn Whidhugubsed 7 terial ungfe;leegtth 'g}mtéqetr I aillt 8
R R T R R e

R e e ol R O e

|c @D VReBd#ing AHHE tHOFi IRl elalye’t‘s miag oW &8 fbredub fheUSI ng

%:ﬂii

ap“ré’é 30081
A P-type diffused region providés
m‘ethqddm

ey

regions’ prmude the trans1stor -emitters,
diffusion operations utilize silicon oxide
masking so that the oxide layer 22 acquires

a stepped conﬁgurauon in the final device..

Openings are made in' the oxide where con-
tact is necessary, then metal film is deposited

over the oxide and. selectively removed to -

provxde the ‘desired contacts and intefcon- .

nections, The completed unit is- seen in
Figure 10, with the transistors T, and T,
and the res:stors R, R, and R, aiong with
the metal film mterconnectmg provxdmg a
logic circuit as seen in schematlc form’ in
Figore 11..

.The versatility and ut:hty of ‘the: process
according to this' invention, as - described
above, and in. particular the selective vapor
etch ‘and epitaxial redeposition- steps, allow

the fabrication of these discrete circuit com- -

ponents within a single wafer and yet elec-
trically isolated from-each other. - This may
be further illustrated by the following des-
cription, in which an NPN transistor,"a PNP
transistor,- a - diode, and a resistor, are
formed within ‘one .segient of a wafer. -

" Referring. to ‘Figure: 12, -the first’ step in
“thxs fabrication is the formation of a thin
oxide layer 37 over the low-resistivity N+
silicon substrate 36 of wafer 35. Using
‘photographic’ masking and : etching ‘tech-
niques, for - example, an aperture 38 is
formed exposing a portion of the underlying
siicon. The wafer is then subjected ‘fo an
<tching process by which a quantity of N+
-silicon, defined by the -outline is removed,
This etching may be achieved by the vapor
etch process of the ‘present invention, or
alternatively, by any conventional chemical

owe

layer 40 is then formed over the metal layer

ﬂm _
e silicon oxide .

39, and the two layers are selectively re-

moved in all regions except over the mesas
41—44, as shown in Figure 13, The semi-
conductor material 45 is then grown over
the entire top surface of the wafer 35, as
heretofore described.,

The structure of Figure 13 is then sub-
jected' to -a ‘lapping and polishing step,

" whereby the substrate material is' removed

‘except for the portions makmg up the mesas
41—44, and the device is rotated 180°. The
-resultmg structure is depicted in Figure 14
where the low resistivity P+ -region at -the
location 44 is electrically isolated from the
low resistivity N+ regions at the locations

95

100

105

41, 42 and 43 which are electrically isolated 110

from each other, -

“The wafer 35 now has an oxide mask 48 .
formed. upon,
Figure 15 (the manner of formation being
-similar to_thdt of the oxide layer 22, as des-
cribed with reference to Fig. 6), and the
‘wafer is theri subjected to the selective vapor

etch-and -epitaxial redeposition- steps- which

have been” previously :described in connec-
tion with Figures 6—8. After the N-type
regions are formed: at the lecations 41—43,
the oxide mask 48 may be-altered at these
locatigns -to form-the configuration repre-
sented by. the: dotted lines, and ‘another
series of .«clective-vapor efch and- redeposx-
“tion.-steps-are utilized to produce regions of
P-type silicon above thé N-type layers, Simi-

the -surface, as depicted in -

115
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125

Jarly, throusch the use of subsequent oxide

‘masking, selective vaper etchine and the re-
deposmon of silicon having different types
of doping, or by conventional N- and P-

130
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f is Jo be understood that th
scnp jon 1s not to be construed in a 11m1t-
ing sense. Various modifications of the dis-
closed embodiments, as well as other em-
bodiments of the invention, may become
apparent to persons skilled in the art with-
out departing from the scope of the inven-
tion as defined by the aprended claims.

WHAT WE CILAIM IS:—

1. A method for use during fabrication
of semiconductor devices, comprising form-
ing individual surface exposed regions of
low resistivity senuconductor material in a
substrate, the said regions being isolated
from each other by insulating material,

forming an insulating mask on a surface of .

the substrate adjacent the said individual-
regions to leave uncovered selected portions
of at least some of those recions,
those regions, and depositing high resistivity
semiconductor material of the same conduc-
tivity type as the low resistivity material
within “the respective spaces previously
occupied by the material removed from
those regions,

2. A method according to claim 1, in
which the said individual regions are isola-
ted from each other by respective layers of
insulating material disposed between the
regions and the substrate.

3. A method for fabricating circuit com-
ponents comprising the steps of forming in-
dividual low resistivity semiconductor mesa

s - etching,

7. - A method according to any one of the
preceding claims, in which the high resistiv-
ity semiconductor material is formed as an
epitaxial extension of the low resistivity ma-
terial remaining in the said individual
regions.

8. A method according to any one of the
preceding claims, in which the said indivi-
dual regions are monocrystalline orientated
in other than the <C111> plane.

9. The product of a method carried out
in accordance with any one of the preceding
claims.

10. A semiconducfor device comprising
a plurality of bodies of monocrystalline
semiconductor material in and exposed at a
surface of a substrate, the bodies being iso-

Jated from each other by regions of insulat-

ing_material each body comprising a first
region of low resistivity semiconductor ma-
terial containing a second region of high
resistivity material of the same conductivity

‘type as the low resistivity material, both

the first and second regions being exposed

~only at the said substrate surface and the
second region being of smaller depth than .
the first region, an insulating laver overlying 125

the said substrate surface and having aper-

* tures therein exposing parts of the respec-

tive first regions, each aperture containing

100

105

110

115

120

an ohmic contact to the underlying first re- 1

gion.
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: . li as shown in Figure 17... ™ tefiglpof theq:sajd-1ongHRENCUC ivity typ Qf a
& [eri] — AlBough specific integrated circuit struc- within the. xéspecéive ﬁaﬁs . previously
accor di ntpresdaee] this esqqtmd 1ltfv§e . E)og% gﬁﬂed by the material, kmidved280oid1. A device
electric t.@ﬁ"?‘% A cof this JIVERUOA, ofel reSibns] Bl foeoiogroimenti YDA aw- ¢l udi ng
multitude of . peh kcuitadoiied ents irgthe said high resistivity semiconduc-
20 ponents may be formed within orie substrate. -tor material. 85
The use of the selective vapor etch, along 4. A method according to claim 3, in
with other advantages, accomplishes the which the circuit components are formed by
cleaning of the oxide and substrate at the diffusion of impurities into the high resistiv-
same time as it efches away 2 predescribed ity semiconductor material.
25 portion of the silicon, thus avoiding two 5. A method according to any one of the 90
steps. The dimensions of the active regions preceding claims in which the or each insu-
of the various circuit components may be lating layer or mask is formed of silicon
closely controfled by the combination of the oxide.
vapor etch and epitaxial redeposition, thus 6. A method according to any one of

30 increasing the reliability of the device. . the preceding claims, in which the removal 95
While the invention has been described of parts of the uncovered portions of the
¥ with reference to specific methods and em- said individual regions is effected by vapor
bodiments, it is to be understood that this etching.
description is not to be construed in a limit- 7. A method according to any one of the
35 ing sense. Various modifications of the dis- preceding claims, in which the high resistiv- 100
® cosed embodiments, as well as other em- ity semiconductor material is formed as an

bodiments of the invention, may become epitaxial extension of the low resistivity ma-
apparent to persons skilled in the art with- terial remaining in the said individual
out departing from the scope of the inven- regions.

40 tion as defined by the appended claims. 2. A method according to any one of the 103
WHAT WE CLAIM IS:— preceding claims, in which the said indivi-

1. A method for use during fabrication dual regions are monocrystalline orientated
of semiconductor devices, comprising form- in other than the <111> plane. '
ing individual surface exposed regions of 9. The product of a method carried out
45 Jow resistivity semiconductor ‘material in a in accordance with any one of the preceding 110
substrate, the said regions being isolated claims.
from each other by insulating material, 10. A semiconductor device comprising
forming an insulating mask on a surface of a plurality ~of bodies of monocrystalline
the substrate adjacent the said individual semiconductor material in and exposed at a
50 regions to leave uncovered selected portions surface of 2 substrate, the bodies being iso- 115
of at least some of those regions, lated from each other by regions of insulat-
those regions, and depositing high resistivity ing material each body comprising a first
¢ semiconductor material of the same conduc- region of low resistivity semiconductor ma-
: tivity type as the low resistivity material terial containing a second region of high
55 within the respective spaces previously resistivity material of the same conductivity 120
P occupied by the material removed from type as the low resistivity material, both
% those regions. the first and second regions being exposed
. : 2. A method according to claim 1, in only at the said substrate surface and the
which the said individual regions are isola- second region being of smaller depth than
60 ted from each otheér by respective layers of the first region, an insulating layer overlying 125
insulating material disposed between the the said substrate surface and having aper-
regions and the substrate. tures therein exposing parts of the respec-
3. A method for fabricating circuit com- tive first regions, each aperture containing
ponents comprising the steps of forming in- an ohmic contact to the underlying first re-
65 dividual low resistivity semiconductor mesa gion. 130

e



by the first and second regions, the circuit 15. A nethod for
fabricating circuits conponents being electrically interconnec-
conponents substantially as deseribed here 5 ted.

in with reference to and as illustrated by 12. A device according to ctharm
11, in Figures 12-17 of the acconpanying draw which the electrical

i nterconnections are ings. supported by the insulating |ayer overlying

16. The produ&:t of a process as clai nmed tllilﬁéélbstrate |.ayer.
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