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(54) IMPROVEMENTS IN OR RELATIN G TO FIELD-EFFECTS TRANSISTORS

(71) We, SIEMENS AKTIENGESELL-
SCHAFT, a German Company of Berlin and
Munich, German Federal Republic, do here-
by 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 particularly - described in and by the
following statement:— . :

The present invention relates to field-
effect -transistors having an MIS gate ar-
rangement.

The prior art already includes a large
number of publications relating to field-
effect transistors having MIS gate arrange-
ments. The source zone and the drain zone
of the transistor are spaced. from one an-
other in a semiconductor body; the spatial
arrangement of these two zones relative to
one another may vary, but arrangements in
which they are located laterally next to one
another on or in a selected surface of a
semiconductor body are preferred.

In order to achieve as high a switching
rate as possible with field-effect transistors
of this type, the channel length between the
source and the drain zones, ie. that region
of the semiconductor body in which the
actual control effect of the gate arrangement
takes place, should be short in the direction
of the current path. One way of achieving
this is by means of the so-called double dif-
fusion process which is described, for ex-
ample, in “Solid State Electronics” Perga-
mon Press 1968, Vol. 11, pp. 411—418. In
this process, in a first step, a doping by dif-
fusion is carried fgut with a dopant which

“.produces a first conductivity type in a semi-
-~conductor body. The diffusion is carried out

from the exterior through a window in a
mask, the dopant also diffusing laterally into
the semiconductor body beyond the bound-
ary of the mask window. In a second dif-
fusion step, a dopant which produces the op-
posite conductivity type is diffused through
the same mask window. In this second pro-
cess step, the final lateral diffusion beyond
the edge of the window is less than has al-
ready been obtained with the dopant of the

first process step. Charge carriers which' drift
laterally out of the diffusion zone of the
opposite type produced by the second pro-
cess step towards a drain zone, meet with a
spatially short channel zone in which the
doping is of the one conductivity type pro-
duced by the first diffusion step. )
Quite separate from the above-described
double-diffusion process, so-called buyried
layers and buffer layers have also already
been described. As described, for examiple,
in “Electronics”, Vol. 42 (21st July 1969),
pp. 74—80, these layers are used in bipolar
transistors to electrically screen regions of a

semiconductor body close - to -the* surface-

from underlying regions thereof. In a
screened region of this type lying close to the
surface, a bipolar semiconductor component,
e.g. a bipolar transistor, is produced. The
buried layer extends completely across the
entire region occupied by the semiconductor
component. This buried layer does not have
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any function which directly interacts with =

the action of the semiconductor component,

Another type of field-effect - transistor
which has a short channel length is the so-
called VMOS transistor which is described
in “Electronic Design™, Vol. 23, No. 21,
1975, Circle No. 304. T

Another case of a layer which is arranged
inside a semiconductor body and' which is
somewhat comparable with a buried layer
is described in our co-pending Application
No. 8396/75 (Serial No. 1,507,081). In this,
a field-effect transistor arrangement is des-
cribed in which a p-n junction lying within
a -semiconductor body produces a space

“charge zone beneath an overlying field-effect

transistor which screens the field-effect tran-
sistor from underlying regions both elegtric-
ally and, in particular, functionally, =
It is an obiect of the present invention to
provide an MIS field-effect transistor ‘which
has a short channel length and thus has the
electrical advantages associated with a short
channel length, and in particular a small
space requirement, which is of special ad-
vantage in the integrated circuit technique.
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_According to the invention, there is pro-
vided a field-effect transistor having a source

. zone and a drain zone in a semiconductor

body and an MIS gate arrangement compris-
ing a gate insulatipn layer and a gate elec-

..trode located on ‘a surface of said body,

wherein a further Zone of conductivity type
opposite to- that  of said source zone is
located in said body below said source zone
considered in the direction away from said
surface, the conductivity of said further zone
being opposite in type to and/or greater
than the conductivity of that part of said
body surrounding said further zone, where-
in said further zone lies at a distance a from
said gate insulation layer equal to 1 to 5
times the thickness d of said gate insulation
layer, wherein below said gate arrangement,
said further zone has an edge projecting
laterally beyond the corresponding edge of
said source zone by a distance b equal to 1
to 10 times the. thickness d of said gate in-
sulation layer, wherein the ratio of the dis-
tances. b;a is in the range of 1:1 to 10:1;
and wherein the doping of said further zone
is such that when the maximum permissible
operating voltage .is applied between said
gate .electrode .and- said source zone, the
wmajority charge carriers. are not discharged
from. said further.zone..

The. invention will now be further des-
cribed with reference to the drawings, in
which : — ,

Figure 1 is a schematic side-sectional
view of a first embodiment of the invention;
the arrangement illustrated may be either a
rotationally-symmetrical arrangement or a
strip-shaped . arrangement, as will be herein-
after explained;

Figures 2 and-3 are schematic side-sec-
tional views of part of a semiconductor
crystal to illustrate two process steps.in a
process for the production of one form of
transistor in accordance with the invention;

Figure 4 is a schematic side-sectional view
of part of a semiconductor crystal to illus-
trate the. production of another form of
transistor. according to the invention;

Figure 5 is a schematic side-sectional view
of a further form of transistor in accordance
with ‘the invention; and
... Figure 6 is.a schematic side-sectional view
of 'a modified form of the transistor o
Figure - 1. L , .

As ; previously mentioned, the transistor
illustrated in Figure 1, may have either a
rotationally-symmetrical arrangement, or a
parallel-strip .arrangement of the appropriate
zones, the particular geometric shape which
will, be preferred in any given situation de-
pending, for example, on the other com-
ponents with which the field-effect transis-
tor is .to be integrated and their geometric
shapes.- | ., ... S ' .

Referring to Figure 1, a semiconductor

body which preferably has a relatively high
resistivity and is therefore only weakly
doped to be either N- or P-conducting, is
preferably made of silicon. In the exemplary
embodiment which will be described, it will
be assumed that the semiconductor body 1 is
N-conductive. A gate insulation layer 2,

- which' can, for example, consist of silicon

dioxide or silicon nitride, is arranged on a
surface of the body 1. On this insulation

layer 2, a gate electrode 3 is arranged, which

may, for example, be a vapour-deposited
aluminium electrode layer, or an electrode
layer made of polysilicon. Regions 4 and 14
having a degenerate N*-doping are located
on the surface of the body 1. In the case
where the  transistor possesses rotational
symmetry, the regions 4 and 14 will, in fact,
constitute a single annular zone, whilst in
the case of a strip-shaped arrangement they
will form two strips which are electrically
connected to one another, and will thus
effectively form a single zone. The regions
4 and 14 are provided with contact terminals
5 and 15 respectively which are electrically
connected to the zones at least basically in
a non-blocking manner. For example, for a
rotationally-symmetrical = arrangement, the
contact terminals 5 and 15 can be in the
form of a continuous electrode coating. The
body 1 is provided at its opposite face to
that on which the regions 4 and 14 are
formed with an N*-doped zone 6, serving as
the drain zone of the transistor and pro-
vided with a metallic contact terminal 7.

The arrangement described above can be
used as field-effect transistor, the N*-regions
4 and 14 being used as the source zone and
the N*-zone 6 being used as the drain zone,
in which case, if the semiconductor body 1
is N-conducting, a normally-on field-effect
transistor, i.e. a field-effect transistor of the
depletion type, is produced for an N-doping
above 5X10%cm3,

With an MIS gate arrangement compris-
ing the insulation layer 2 and the gate elec-
trode 3, when a voltage is connected be-
tween the gate electrode 3 and the contact
terminals 5 and 15, to the source zone, it is
possible to achieve a voltage-dependent con-
trol of the charge carrier current flowing
between the source zone 4, 14 and the drain
zone 6, as a result of the field-effect of the
gate arrangement. A charge carrier current
of this type is indicated by the arrows 8 in
Figure 1. B

For such control of the transistor arrange-
ment schematically shown in Figure 1 to be
technically practical, a further feature is re-
quired, namely the provision of appropriately
doped zones 9 and 19. In the same way as
the regions 4 and 14, in the case of a rota-
tionally-symmetrical arrangement, the zones

9 and 19- will constitute a single .annular

zone, whilst in the case of a strip-shaped
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arrangement of the regions 4 and 14, the
zones 9 and 19 will correspondingly be strip-
shaped. These zones 9 and 19 are doped to
have the opposite conductivity type to that
of the source formed by the regions 4 and
14. In the embodiment of the invention,
where the regions 4 and 14 have the same
conductivity type as the body 1 (i.e. a de-
pletion type transistor) the zones 9 and 19

will have a conductivity type which is oppo-

site to that of the semiconductor body 1.
Preferably, the zones 9 and 19 are highly
doped relative to the degree of doping of
the semiconductor body 1. However, the
zones 9 and 19 may have to have the same
conductivity type as the surrounding semi-
conductor material of the semiconductor
body 1 (i.e. when the regions 4 and 14 are
oppositely doped to the body 1), in which
case, however, it is necessary for the zones
9 and 19 to have a higher degree of doping
than that of the semiconductor body 1. For
example, where in a weakly N-conducting
semiconductor body 1, the source zone
formed by the regions 4 and 14 and the
drain zone 6 are P*-doped, the zones 9 and
19 will be N-doped (preferably N+-doped).
In all the embodiments of the invention, it
is essential that the zones 9 and 19 should
be of the opposite conductivity type to the
source zone 4, 14, so that a p-n junction is
always present between the zones 9 and 19
on the one hand, and the source zone 4,
14 on the other hand. In the region of the
field-effect exerted by the gate electrode,
the zones 9 and 19 always lie at a distance a
from the surface of the semiconductor body
1. (It should be mentioned that the lines
shown in the Figure as delimiting the regions
4 and 14 and the zones 9 and 19 are only
approximate boundaries for these zones).
Particularly when the zones 9 and 19 are
of the same conductivity type as the semi-
conductor body 1, it should be noted that
the doping of these zones 9 and 19 should
be higher than that of the body 1, so that
on the occurrence of the potentials and
potential differences which arise during
operation, in particular that of the gate, the
majority charge carriers of the zones 9 and
19 are not discharged, i.e. are not forced
out of the zones 9 and 19 as a result of field
effects. When the zones 9 and 19 are of the
opposite conductivity type to that of the
semiconductor body, in order to enable the
zones 9 and 19 to be electrically connected,
the zones 9 and 19 are led out to the sur-
face of the body in a way which will depend
upon the particular circumstances. These
zones are then electrically connected to the
source zone formed on the regions 4 and
14. :
- With the zones 9 and 19 which may form
one annular zone, it is possible to achieve a
constriction of the charge carrier drift path

‘zone 4,

8 between the source and drain of the tran-
sistor. This very decisively improves the
sensitivity of the control of the field-effect
transistor in accordance with the invention,
effected by the gate material. However,
certain particular dimensions are also of sig-
nificance in this respect, as will be explained
hereinafter, namely the distances indicated
at ¢ and b in Figure 1.

As in all field-effect transistors, the source
zone 4, 14 of the field-effect transistor of the
invention extend to beneath the outer edge
of the gate electrode 3, so that as regards
the charge carrier drift path 8 between the
source and the drain, a field influence of the
charge carrier current by the gate potential
(especially for the “normally-off” enhance-
ment transistor type) can be achieved di-
rectly from the edge of the source which
injects charge carriers. To ensure that the
field-dependent control exerted by the gate
potential is particularly efficient, it is pro-
vided that the zone or zones 9 and 19 in each
case be arranged to project beyond the
source zone 4, 14, i.e. into the channel zone,
by a distance b in Figure 1. Thus, in the
embodiment of Figure 1, a constriction ¢ of
the charge carrier drift path 8 is produced,
which constriction is an essential feature of
the invention. The distance a approximates

to the thickness d of the insulation layer 2,

the value of ¢ having a value of from 1 to 5
times that of d. Also the value of b is 1 to
10 times the value of the thickness d. As a
secondary condition, the ratio of b:a is in
the range of 1:1 to 10:1. )

The following numerical examples give
dimensions and doping values for embodi-
ments of the invention.

The semiconductor body 1, which may
consist, for example, of silicon, is provided
with an N-doping which execeeds the intrin-
sic value where there is basically no excess
doping, by up to 10**cm™%. The doping of
the N-conducting source zone has a degree
of doping in the range 10**cm™ to 10*°cm™.

Such doping is preferably produced by the
implantation of phosphorus atoms, e.g. at a
dosage of 1 to 10X10*cm™2 with an im-
plantation energy of 50 to 100 keV, when
the semiconductor body 1 is made of silicon.
The thickness of the regions 4 and 14 form-
ing the source zone is preferably about 0.01
pm, the average distance of these regions
from the surface of the semiconductor body
thus being 0.005 um. Boron is particularly
suitable for the doping of the zones 9 and
19 which are P-doped (thus having the op-
posite conductivity type to that of the source
14). With a dosage of 3 to
10X 10*2cm~2 and an ion energy of 50 to
200 keV, a doping of 1x10® to
10x 10**cm™* is achieved, which latter value
should preferably be adhered to as a maxi-
mum value. This produces in the semicon-
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" ductor body 1, zones 9 and 19 which are at

an average distance of 0.05 to 0.5. pm from
the surface of the semiconductor body 1,
and have a thickness of 0.05 to 0.1 um.
Such dopings can be effected by ion im-
plantation using suitable masks to achieve
the required area 1 and spatial delimination

of the implantation zones produced; prefer-

ably, a mask is used which is in the form of
a layer applied to the surface of the semi-
conductor body 1 and which screens the
semiconductor body from the implantation

ions. This covering layer is provided with the.

necessary implantation ‘windows. With the
embodiment illustrated in Figure 1, the gate
insulation layer 2 which may consist, for ex-
ample, of silicon dioxide and has a thick-
ness of 0.02 to 0.1 pm can, for example, be
used as a mask, in which case the left-hand
and right-hand edges of the layer 2 act as
lateral implantation boundaries for the
regions 4 and 14 and the zones 9 and -19
respectively. Because of the greater im-
plantation depth of the zones 9 and 19,
owing to the lateral expansion of the im-
plantation zone (this “lateral expansion of
the implantation zone .is described, for ex-
ample, in “Jap. Journ. Appl. Phys.”, Vol
11, p. 134 (1972)) the edges of the zones 9
and 19, which in accordance with the inven-
tion, project beyond the latera] edges of the
regions 4 -and 14 by a distance b, can be
produced in a simple manner using the same
implantation mask. When the above-des-
cribed measures are carried out, a suitable
value for the distance b of 0.05 to 0.5 ym
can be obtained. The value of the thickness
of the zones 9 and 19 is in the range of 0.05
to 0.1 pm. ’

Values of 1 to 5 pm are most advantage-
ous for the dimension c.

The doping of the zones 9 and 19 relative
to that of the semiconductor body 1 given
above, is sufficiently high to ensure that
when voltages in the range of 20—60 V are
applied between the gate electrode and' the
zones 9 and 19 and the regions 4 and 14,
no discharge of the majority carriers occurs
from the zones 9 and 19, in particular in that
part of the edge zones  which projects by a
distance b beyond the regions 4 and 14. This
means that, even at the maximum voltage

" given - above; these edge zones -possess -an’

electrical conductivity which is still consider-
ably higher than their surroundings.and that
the p-n junctions with the source zones 4
and 14 are maintained. .. . . - :

The distance -b of the projecting edge is
arranged to be such that, at the maximum
gate voltage (i.e. between. the gate electrode
3 and the source zone- 4, 14) an effective
constriction of the charge carrier drift path
8, ie. of the actual channel of-the field-
effect transistor, is achieved, - -. -

A field-effect transistor in .accordance

with the invention as illustrated in Figure
1 and produced having parameters in ac-
cordance with the values given above, may
be operated with a source-drain voltage of
up to 100 Volts and a gate-source voltage
of up to 10 Volts.

Referring now to Figure 2, a preferred
process for the production of a field-effect
transistor in accordance with the invention
as illustrated, for example, in Figure 1, will
be described. A weakly N-conductive silicon
layer 1 is applied (preferably epitaxially) to
a semiconductor substrate body consisting

given limited area of the surface of the
layer 1, a gate insulation layer 2 is then
produced by vapour deposition or by ther-
mal oxidation of the silicon surface. An
aluminium layer 3 is then applied to the
layer 2. On the layer 3, pyrolitically de-
posited silicon dioxide is then applied, and
then by means of a photolithographic pro-
cess using a photo-lacquer layer 21, this
silicon dioxide is chemically etched using a4
liquid etchant to form a structure 22 as
shown in Figure 2, having lateral boundaries
to serve as a mask for subsequent ion im-
plantation. The pyrolitic silicon dioxide layer
22 has a thickness of about 0.5 pm." The
aluminium layer 3 has a thickness of about
0.1 um, and the gate insulation layer 2 has
a thickness of 0.06 wm. Using the photo-
lacquer layer 21 and the structure 22 as a
mask, the aluminium layer 3 is .removed by
ion beam etching except for that part re-
quired to serve as the gate electrode, thus
producing the arrangement shown in Figure
2. The photo-lacquer layer 21 is then re-
moved. )
Figure 3 illustrates the steps of carrying
out ion implantation with phosphorus and
boron, in which the aluminium layer 3 and
the pyrolitically produced silicon dioxide
l:yor 22 exert a masking effect. The shading
from right to left indicates the implantation
zones including the regions 4 and 14, pro-
duced by the implantation of phosphorus P,
whilst the zones shaded from left to right
including the zones 9 and 19 indicate the
implantation - zones produced. by. the im-
plantation of boron B. In this process, the

“edges of the zones 9 and 19 which project
outwards by a distance b and form an es--

sential feature of the invention, can be pro-
duced even without a lateral widening of
the implantation zone, since, in -particular
‘with the above-mentioned implantation con-
ditions, because of its small thickness, the
aluminium  layer 3 has no appreciable
screening effect against the boron implanta-
tion which extends to a considerably greater
depth than does the phosphorus implanta-
tion. It will be seen from Figure 3 that this
produces a structure for the field-effect tran-
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sistor which is identical to that of Figure 1.
To complete the component, it is basically
only necessary to remove the pyrolitic sili-
con dioxide layer 22. The other measures
required for completion, such as, for ex-
ample, the application of contacts to the in-
dividual semiconductor zones are carried
out conventionally. o : '
Another  advantageous production pro-
cess is illustrated in Figure 4, in which ele-
ments which are the same as-in Figures 1-to

- 3. ‘have been given the.:same  reference

numerals. An auxiliary aluminium layer 31
is produced on the insulation layer from an
initially continuous layer of aluminium for
example, by etching, the required lateral de-
limitation being produced by masking. Using
ion implantation with phosphorus and
boron, as described above, the implantation
zones shown by shading in Figure 3 can be
produced as a result of the covering effect of
the auxiliary aluminium layer 31. In this
case, the previously-mentioned lateral widen-
ing of the deeper implantation zone has
been employed to produce the projecting
edges having the width b. The horizontal
width of the aluminium auxiliary layer 31
is arranged to be such that the end result is
a non-implanted zone having the dimension
¢ as shown in Figure 1. On completion of
the implantation steps, the auxiliary layer
31 is removed and replaced by the gate elec-
trode 3 of Figure 1. The terminals 5, 15 and

.7 are then applied in known manner.

Preferably, an annealing carried out at
about 900° C is effected after completion of

the implantation processes, in order to acti--

vate the implanted material.
A transistor in accordance with the in-
vention can be produced with a gate elec-

trode width of 2 pm without difficulties. In -

the integrated circuit technique, it is possible
to reduce to a value of 4 um the distance
between adjacent gate electrodes 3 of ad-
jacent separate transistors. It is thus pos-
sible to achieve a high packing density of
25 pm? per transistor.

Figure 5 is a schematic side-sectional view
of a field-effect transistor in which, in con-
trast to the ‘emibodiment-of - Figure: 1; the

“drdin’ zone 62 which ¢an only be fuiiction-

ally- compared with ‘the drain zone-6 of
Figure 1, is-arranged on the same surface
of the semiconductor body 61 as the source.

'The embodiment of Figure 5 is of particular

interest for applications in which it is im-
portant that the source and drain zones with
a drain terminal 63 should be accessible
from a single side of the body. The charge
carrier drift path which occurs in the em-
bodiment of Figure 5 and which is com-
parable with the drift path 8 in Figure 1 is
indicated by the arrow 81. With this em-
bodiment it is again an essential feature of
the invention that the dimensions a and b,

i.e. the width of the projecting edge b and

the distance a of the latter from the semi-
conductor surface, ie. from the boundary
surface between the semiconductor body 61
and the insulation layer 2, should, as before,
obey the conditions that the value of a is
1 to 5 times the thickness d of the insulation
layer 2 and the value of b is 1 to 10 times
the thickness d, whilst the ratio of b:a is
in the range 1:1 to 10:1.

The production of the transistor of Figure
5 can be carried out fundamentally in the
same way as described above for the em-
bodiment of Figure 1, an here too the pre-
ferred dimensions given above apply.

Figure 6 shows another embodiment of
the invention, which is particularly suitable
for those electronic circuits in which the
gate electrode and the source zone of the
field-effect transistor are electrically con-
nected to one another. Such electronic cir-
cuits include, for example, inverters and
flip-flop circuits in which a field-effect tran-
sistor is used as the load resistor.

Elements of the embodiment of Figure 6
which are identical to those of Figure 1 have
been given the same reference numerals.
The source zone 71 of the embodiment of
Figure 6 is comparable with the source zone
4, 14 of Figure 1. This source zone 71 can,
for examuple, have a rotationally sym-
metrical shape, or alternatively can have
the form of a strip. A zone 79 is provided
below the source zone 71 which is com-
parable with the zone 9, 19 of Figure 1. In
this embodiment also, the or each edge of
the zone 79-projects beyond the correspond-
ing edge of the source zone 71 by a distance
b. This projecting edge b lies at a distance a
from the surface of the semiconductor body
1, which distance again conforms, in ac-
cordance with the invention, with the dis-
tance ¢ in the embodiment of Figure 1. The
drift path of the charge carriers between the
source zone 71 and the drain zone 6 is in-
dicated by the arrows 82.

The embodiment of Figure 6 again pro-
vides the short channel which can be
achieved by means of the invention, by suit-

“:able dimensioning of the distance a-and b-as
“‘explained "in detail above. For this purpose,

the gate electrode 3 projects laterally be-
yond the side edge of the source zone 71, so
that control actually occurs in the area
marked by the arrows a in Figure 6.

An electrical contact 103 is provided be-
tween the gate electrode 3 and the source
zone 71. At a suitable point on the semi-
conductor body 1, the zone 79 is led to the
surface of the body so that this zone can
be electrically or electronically connected,
which is of significance, for example, when
the transistor in accordance with the inven-
tion is to be used as a load resistor as des-
cribed above.
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1. A field-effect. transrstor havmg a source

zone and a drain zone in a.semiconductor
body and an MIS gate arrangement.compris-
ing a gate insulation layer and a gate elec-
trode located on. a surface of said. body,
wherein a further zone-of conductivity type
opposrte to ‘that of said. source -zone  is
located in said body below said source zone
considered in the direction away from said
surface, the conductivity of said further zone
berng opposite in type to and/or greater
than the conductivity .of that part. of said
body surrqunding said further zone, where-
in said further zone lies at a distance a from
said gate insulation layer equal to.1 -to 5
times the thickness d of said gate insulation
layer, wherein below said gate arrangement
said further zone has an edge projecting
laterally beyond the corresponding edge of
said source zone by a distance b equal to 1
to 10 times the thickness d of said gate in-
sulation layer, wherein the ratio of the dis-
tances b:a is in the range of 1:1 to 10:1;
and wherein the doping of said further zone
is such that when the maximum permissible
operating voltage is applied between said
gate electrode and said source zone, the
majority charge carriers are not discharged
from said further zone.
2. A transistor as claimed in Claim 1,
wherein said .drain zone lies below said fur-
ther zone in the direction away from said
surface.

3. A transistor as claimed in Clarm 2,
wherein said source zone and said' further

zone are m the form of - concentnc annular
zones, . the. inner: periphery -of said ~further
zone extendmg ‘inwardly. beyond . the inner
]bjerlphery of said source zone by the dlstance

4, A transxstor as clarmed in Claim 2,
wherem said source-zone and said further
zone are each composrte_zones formed by
two parallel -and electrically interconnected
strips -spaced apart, said gate - arrangement
being located between the strips forming said
source . zone.

‘5. A transistor as claimed in Claim 1,
wherein the source and drain zones lie ad-
jacent to_one another on -said - surface:

6. - A -transistor as clalmed in Claim- 2;
wherein . .said source zone and said further
zone are in the form of concentric circular
zones lying below said gate insulation layer,
the outer periphery of.said further zone
projecting outwardly beyond the outer. peri-
phery of said source zone by the distance b.

7. A field-effect transistor substantially
as hereinbefore described with reference to
and as shown in Figure 1, or Figure 5, or
Figure 6, of the drawings.

8. A field-effect transistor produced- sub-
stantially as. hereinbefore described -with
reference to Figures 2 and 3, or Figure 4,
of the drawings

~ For the Applicants,
'G..F. REDFERN & CO.,
Marlborough  Lodge,
.14. Farncombe Road,
: Worthing, West Sussex.

Printed for Her Majesty’s Stationery Ofﬁce by Burgess & Son (Ablngdon), Ltd —1980
Published at The Patent Office, 25 Southampton Buildings, London, WC2A IAY
from whlch copies may be obtamed s
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