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A Semlcggductor Dev;ce Fab;lgaglon Process

The present invention relates to a semiconductor
device fabrication process.

In planar processes of semiconductor devicé
fabrication, impurities required to pfovide doped
semiconductor regions that form the electrodes of a
semiconductor device are introduced into a bulk of
semiconductor material through windows ih a mask laid
over a major surface of the bulk of semiconductor
material. The impurities required for the semiconductor
device electrodes are usually of more than one typé and
are requlred in dlfferlng concentrations, and it is
usually necessary to carry out several diffusion or
implantation operations, with the aid of masks, in the
fabricatibn of a semiconductér device. In a diffusion
operation, a mask is used to cover selected areas of a
semiconductor bulk and the entifé-aemiconductor bulk is
exposed to a gas conﬁaining the appropriate impurity in a
specific concentration, the result being that the
impurity diffuses thfough windows in the mask into the
semiconductor bulk and establishes a specific doping
level in a region of the sémiconductor bulk. In an
implantation opération, a beam of ions of an impurity is

directed through windows in a mask.



This Sheet Has BéSH Replaced :
MM - ---

One significant difficulty of any planar process 1is

- that of ensuring that the device electrodes, as defined

. by respective masks, have the correct relative locations,

the difficulty being in ensuring that, where several
masking operations are carried out in sequeﬁce, each
later used mask is:correctly positioned relative to
previously used masks. Also, the accuracy with which a
mask may be positioned relative- to a previously used mask
dictates the minimum sizes of semiconductor device
electrodes which méy be fabricated in a production
process.

Some of the difficulties faced in the positioning of
the masks used in the planar pfocesses may be alleviated

by the use of composite masks which combine, on a single

- mask, the features of two or three correctly positioned

separate masks, and the modification of the other
process steps in order to. effect the introduction of
impurities through only some of the unmasked areas of the
composite mask during each operation in which an impurity
is'introduced into a host material.

It is an object of_the present invenﬁion to provide
a semiconductor device fabrication process which
facilitates the use of a composite mask.

In accordance with one aspect of the present
invention, a semiconductor device fabrication process in
which the electrodes of a semiconductor device are made

by introducing impurities into a body of semiconductor
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material through Specific_areas of a major surface of the
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body of semiconductor material during separate stages of
the fabrication process, includes the steps of:

forming a covering of a first semiconductor
compound, the first covering, on a major surface of the
semiconductor body, and including, in the first covering,
a plurality of windows each of which defines a respective
electrode of a semicondﬁctor device,

forming a covering of a second semiconductor
compound, the second covering, immediately on the first
covering, over selected ones of the windows and 1eéving

open the remaining windows, which second semiconductor

- compound is removable without the removal of significant

amounts of the first semiconductor compound; and

fabricating respective electrodes of the semicon-
ductor device, during separate stages of the fabrication
process, by, at each stage, introducing an impurityfintb
the body of semiconductor material through the open
windows.

In ac&ordance with another aspect of the pfesent
invention, a semiconductor device fabrication process in
which impurities are introduced into a body of semiqon—
ductor material through specific areas of a major sbrface
of the body of semiconductor material during separate
stages of the fabrication process, includes the steps
of:

forming a covering of a first semiconductor
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compound, the first covering, on a major surface of the

semiconductor body,

etching, in the first covering, windows which define
areas of the surface into which impurities will be
introduced into the body of semiconductor material during
the fabrication process,

forming a covering of a second Semiconductbr comp-
ound, the second covering, immediately on the first
covering, over selected ones of the windows and leaving
open the remaining windows, which second semiconductor
compound is removable without the removal of significant
amounts of the first semiconductor compound, and

introducing an impurity into the body of semiconduc-
tor material through thé open windows, ét one stage of
the fabrication process.

In accordance with a further aspect of the present
invention,.-a semiconductor bipolar device fabrication
process in which impurities are introduced into a body of
semiconductor material through specific areas of a major
surface of the body of semiconductor material during
separate stages of the fabrication process, includes the
steps of:

forming a covering of a first semiconductor
compound, the first covering, on a major surface of the
semiconductor body, and including, in the first covering,
windows which define areas of the surface into which

impurities are to be introduced into the body of semicon-
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ductor material during the fabrication proces,

forming'a covering of a second semiconductor comp-
ound, the second covering, immediately on the first
covering, over selected ones of the windows and leaving
open the.remaining:Windows, which second semiconductor
compound is removable without the removal of significant
amounts of the first semiconductor compound, and

introducing an impurity into the body of semiconduc-
tor material through the open windows, at one stage of
the fabrication process. |

The windows included in the first covering may be
made by applying a mask to the first covering and etching
the first covering over selected areas defined by the
mask}

Preferably, the etching is performed to remove
substantially all of the original covering at the
windows and a thinner layer of the same macterial is then
provided at the windows.

Preferably, forming the second covering over selected
ones of the windows includes the steps of covering all
the windows with the second covering and, subsequently,
removing the second covering from specific windows.

Preferably, for each introduction of an impurity into
the body of semiconductor hateriél, the second covering
is removed from every window through which an impurity
will be introduced.

Preferably, following the introduction of an impurity




T

£

~This Sheet Has Been Rep

[T llll

through through. open windows, the windows are closed by a

new covering, the third covering, of the material of the
first covering. |

Preferably, in preparation for the introduction of an
impurity through the last selected windows through which

an impurity is to be introduced, the remainder of the

- second covering is removed.

Preferably, the semiconductor device fabrication
process includes the steps of removing the first covering
from the last windows through which an impurity is
introduced ahd-covering the exbosed semiconductor
material with the same material as the first coVering,
the fourth covering, thin enough to permit the implanta-
tion of an impurity. |

Preferably, the semicénductor device fabrication
process includes the steps of implantating an impurity
through the fourth covering.

Preferably, following the introduction of an
impurity through the lasf open windows through which an
impurity is to be introduced, the remainder of each
covering is removed in order to provide a substantially
piane surface for furfher processing.

A semiconductor wafer may include a plurality of
partly fabricated semiconductor devices prodﬁced by a
process in accordance with the invention.

A silicon semiconductor wafer may comprise a plural-

ity of partly fabricated silicon semiconductor devices
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silicon semiconductor wafer, each major surface having a

cbvering of silicon dioxide, characterised by first

W

regions of a first thickness of silicon dioxide con-
tiguous with secend regions of a second thickness of
silicon dioxide and with third regions of a third
thickness of silicon dioxide, the second regions being
thinner than the first regions and thicker than the third

The process may be a bipolar process and the

windows may define the electrodes of a bipolar device.

The first semiconductor compound is, preferably,

silicon dioxide and the second semiconductor compound is,

preferably, silicon nitride.

Three examples of a semiconductof device fabrication
process, in accordance with the present invention; will
now be described by way of example only, with reference
to the accomp&nying drawings, in which:

‘Figs. 1 to 14 represent a first bulk of silicon
semiconducfor material subjected to fourteen steps of a
first form of the process to yield, as illustrated by
Fig. 14, an isolation region, a collector region, and a
base region, for a silicon planar transistor, provided
with a covering of silicon dioxide,

Figs. 15 to 18 represent a second bulk of silicon
semiconductor material subjected to the same initial
process steps as those illustrated by Figs. 1 to 10 and,

thereafter, to alternative steps to those of Figs. 11 to
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14, but providing a result, illustrated'by Fig. 18, which
is the same as that illustrated by Fig. 14,

Figs. 19 to .23 represent a third bulk of silicon
semiconductor material subjected to similar’pfocess steps
to those illustrated by Figs. 1 to 7 (but with a
different pattern of windows for the introduction of
impurities) to yield, as illustrated by Fig. 19, an
isclation region and a base region, and, thereafter, to
steps necessary to provide a resistor, as illustrated by
Fig. 23, and,

Figs. 24 and 25 represent in plan view the resistor
shown in Fig. 23 in relation to two possible positions of
its contact pads which will be provided, at a later
stage, by steps requiring the use of another mask.

It will be understood that each partly completed
device illustrated by the accompanying drawings
represents one of a plurality of siamilar devices which
are being fabricated all at the same time by the process
and which belong to a semiconductor wafer.

Referring to Fig. 1 of the accompanying drawings,
material suitable as the starting point for the doping
steps (the steps introducing impurities) in the
manufacturing process of a planar silicon transistor

consists of a P-type silicon semiconductor substrate 1

‘having an Nt-type semiconductor buried region 2, an N-

typ= semiconductor epitaxial layer 3 in contact with the

substrate 1 and the buried region 2, and a silicon
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dioxide layer 4 covering the surface of the epitaxial

layer 3 that is remote from the substrate 1. The
thickness of the silicon dioxide layer is about lum. The
P~-type silicon semiconductor substrate 1 is, as explained
above, part of a éiliéon wafter in which will be found a
plurality of the devices produced by the fabrication
process.

" Referring to Fig. 2 of the accompanying drawings,
the silicon dioxide layer 4 is masked and etched to leave
some areas of the surface of the epitaxial layer 3
exposed and other areas of the surface of the epitaxial
layer 3 still covered by regions 41 and 42, of silicon
dioxide. The outer gap between the regions 41 and 42 may
be of circular or rectangular shape. That is, there may
be a circular or rectangular strip of exposed surface of
the epitaxial layer 3 between the region 41 and the outer
parts of the region 42. The exposed areas of the
epitaxial layer 3 are windows through which impurities
will be introduced into the epitaxial layer 3 at
different times, but the exposed areas are all defined in
one step by means of a single mask. The windows in the
silicon dioxide region 42 may have peripheries that are
circular, or partly circular and partly rectangular, when
the peripheries of the outer gap between the regions 41
and 42 are circular. When the peripheries of the outer
gap between the regions 41 and 42 are generally

rectangular, the windows in the region 42 may be expected
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Referring still to Fig. 2 of the accompanying
drawings, photolithographic techniques are used in the
masking step, and the etching operation may be
accomplished by wet or dry etching. Dry etching, that
is, plasma-assisted etching, is preferred because it
provides a result that is more accurate than that
possible with wet etching (wet etching causes more
erosion of the sides of the windows). A dry etch will,
of course, attack silicon nitride as well as silicon
dioxide if both are present, but in the presence of
silicon dioxide alone, dry etching is possible. At the
stage represented by Fig. 2, the relative positions of
the windows in the silicon dioxide layer, which are’
intended to be identical to those present in the single
mask, may be examined in order to ensure that the
critical dimensions of the mask have een preserved in
the transfer of the mask to the silicon dioxide layer.

Referring now to Fig. 3 of the accompanying
drawings, the exposed areas of the surface of the
epitaxial layer 3 are covered by regions 51} 52 and 53 of
thermally grown silicon dibxide, of thickness of about
1000 A°. The formation of the regions 51, 52 and 53 of
thermally grown silicon dioxide does not alter the
relative positions of the windows which are still as
defin~a by the regions 41 and 42.

Referring now to Fig. 4 of the accompanying
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drawings, the silicon dioxide regions 41, 42 51, 52 and

53 are covered by a layer 6 of silicon nitride, of
thickness about 2200 A°. The layer 6 of silicon nitride
may be formed by a deposition process such as that
involving the decomposition of silane (SiH4) and ammonia
(NH;) to yield silicon nitride (Sij3Ny) and hydrogen (Hj).

Referring now to Fig. 5 of the accompanying
drawings, the silicon nitride is removed from the oxide
region 51 by the use of an oversize mask that leaves
regions 61 and 62 of the nitride layer. Not only may the
mask used in the removal of the nitride be oversize, but
it need not be aligned with high accuracy because the
area into which a diffusion will be made is already
defined by the oxide regions below the nitride layer. Aas
will be evident from Fig. 5, the nitride layer is removed
to beyond the edges of the oxide regions 41 and 42, and
*he exact amounts Lv.which the oxide regions 41 an&’ 42'
extend beyond the nitride regions'sl and 62 are
relatively unimportant. The removal of regions of the
nitride layer is effected by means of an etchant capable
of etching the nitride at a much higher rate than it will
etch the oxide. The etch is stopped when it is estimated
that the thickness of the oxide in the region 51 is about
500 A°.

Referring now to Fig. 6 of the accompanying
drawings, the oxide region 51 is removed by applying an

oxide etchant which is allowed to remove all of the oxide
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region 51 withotit significantly reduding the extent of

the regions 41 and 42 of oxide bounding the region 51,
the regions 41 and 42 being considérably thicker than the
region 51. In practice, in order to ensure the complete
removal of theioxide region 51, the oxide etchant is
permitted to over etch in the region 51, thus removing
some of the semiconductor material in the region bounded
by the oxidé regions 41 and 42.

Referring now to Fig. 7 of the accompanjing
drawings, boron, a P-type impurity, is diffused into the
exposed region bounded by the oxide regions 41 and 42 to
the extent that the diffused region extends through the
epitaxial layer 3 and into the substrate i, effectively
separating the epitaxial layer 3 into an outer region 31
and an inner region 32. The inner region 32 of the
original epitaxial layer 3 is disc-shaped and isolated
from the cuter region 31 by the deep diffusion which
extends like a curtain around the inner epitaxial region
32. Thus, the diffusion step illustrated by Fig. 7

achieves the isolation of the inner epitaxial region 32

from the remainder of the original epitaxial layer 3 and

is completed by the growth of an oxide region 410 to shut
the window between the oxide regions 41 and 42.

Referfing now to Fig. 8 6f the accompanying
drawings, the next diffusion step in the'procegs begins
with the removal of the nitride region covering the oxide

region 53, using, again, an over-size mask which need not
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be precisely aligned, in order to remove the nitride

region to beyond the edges of the oxide region 53. As
before, the etchant used is capable of etching thelsemi-
conductor nitride at a.rate higher than that at which it
etches the silicon dioxide, and, when time enough has
been allowed for the removal of the nitride covering the
oxide region 53, the thickness of the oxide region 53 may
have been reduced to 500A°.

Referring now to Fig. 9 of the accompanying
drawings, the inner epitaxial region 32 is prepared for a
second diffusion step of the process by the etching away
of the thin oxide region 53, there being, as before, a
slight reduction in the thickness of the oxide region 42
bounding the région 53 due to exposure to the oxide
etchant, and some attack of the surface of the inner
epitaxial region 32 because of the duration of etching
neecd~d-to ensure that &l11 of the oxide region 53 is
removed by the etchant.

Referring now to Fig. 10 of the accompanying
drawings, phosphorus, an N-type impurity is diffused into
the exposed surface of the inner epitaxial region 32 in
the exposed region previously covered by the oxide 53 to
the extent that the Nt doped matefial 323 extends through
thg inner epitaxial region 32 and into the N+~ty§e buried
region 2. The diffusion step is completed by growing an
oxide region 411 to shiit the window in the oxide region

42.
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Referring to Fig. 11 of the accompanying drawings,

the inner epitaxial region 32 is prepared for a third
diffusion step of the process by the removal of the parts
61 and 62 of the original nitride layer 6 exposing the
thin oxide region 52 which will be furﬁher reduced in
thickness by the etching away of the nitride layer. The
oxide region 52 is removed by a further etching step.

The removal of the oxide region 52 results in soﬁe
removal of the semiconductdr material under the oxide
region 52.

Referring to Fig. 12 of the accompanying drawings, a
thin oxide layer 7 is grown over the exposed
semiconductor surface and boron ions are implanted
through the thin oxide layer 7 to provide a P-type region
8.

'Reférring now to Fig. 13 of the accompanying
drawings, the prodess is continued by the remcwal of the
thin oxide region 7 and the thicker oxide regions 41, 42,
410 and 411 covering the remainder of the surface, in
preparation for a further step in the process,
illustrated by Fig. 14.

Referring to Fig. 14 of the accompanying drawings,
the next step in the process requires the heating of the
structure to causé the diffusién of the region 8 into the
inner epitaxial region 32, and to grow a new layer 9 of
oxide over the entire surface of the structure.

The process illustrated by Figs. 1 to 14 is
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covering the P~type region 8, the introduction,
preferably by diffusion, of an N-type region into the
region 8, the opening of windows in the oxide layer 9
covering the regiohsls and 323, respectively, and the
provision of metal regions contacting the regions.s, 323,
and the additional region introduced into the region 8.
The device produced on the completion of the process is
an NPN planar transistor in which the region 32 is the N-
type collector electrode, the region 8 is the P-type base
electrode, and the additional N-type region diffused into
the region 8 is the emitter electrode. These completion
steps, forming no part of the invention, are not
illustrated or described in detail.

Figs. 15 to 18 illustrate alternative steps to those
illustreted by Figs. 11 to 14 in arriving at the result
represented by Fig. 14 fror the position represented by'
Fig. 10. |

| Referring now to Fig. 15 of the accompanying
drawings, the process steps illustrated by Figs} 1 to-lo
are followed by the removal of the nitride covering the
oxide region 52 without stripping off any of the nitride
elsewhere. The nitride covering the oxide region 52 is
removed by the use of anh over-size mask.leaving the edgesi .
of the thicker surrounding oxide region.42 exposed.

Referring to Fig. 16 ¢Ff the accompanying drawings,

the oxide region 52 is removed and replaced by a thinner
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oxide region 7, in steps which effect some cutting down

of the semiconductor surface originally covered by the
oxide region 52, the implantation of an N-type impurity,
such as boron, into the epitaxial region 32 to provide
the implanted region 8.

Referring to Figs. 17 and 18, it will be apparent
that the further précessing Steps provide the same
results as are illustrated by Figs. 13 and 14,
respectively. | |

Figs. 19 to 23 illustrate the later stages,
beginning with that illustrated by Fig. 1, in the
fabrication of a semiconductor resistor in a planar
structures.

Referring to Fig. 19 of the accompanying drawings, a
deep isolation diffusion, along the lines described above

with reference to Fig. 7, has been completed to effect

.isclation of the regicn 32 of the epitaxial layer and’ the

diffusion area has been covered by a silicon dioxide
region 410.

Referring to Fig. 20 of the accompanying drawings,
the nitride covering 63 is then removed to expose’the
thin covering 54 of silicon dioxide the area of which is
defined by the thicker silicon dioxide region 42.

Referring now to Fig. 21 of the accompanying
drawings, the thinner silicon dioxide covering 54 is
removed, by means of an etchant, to expoée the silicon

material surface.
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Referring now to Fig. 22 of the accompanying

dfawings, a thin replacemenf covering 10 of silicon
dioxide is grown on the exposed silicon material surface
and a photo-resist pattern is applied to provide a photb—
resist covering 11 which has apertures defining two
regions with.redtangular peripheries, in the epitaxial
layer 32. A impurity is implanted using the photo-resist
covefing and the silicon dioxide covering as a mask to
provide doped regions 324 and 325. 'RéFerring now to Fig.
23, the photo-resist covering is removed and an impurity
implanted through the silicon dioxide covering 10 to
provide a semiconductor resistor body 326 connected to
the implanted regions 324 and 325, which serve as the
resistor terminals.

As before, following the stage illustrated by Fig. -
23, the remainder 41, 42, 410, and 10 of the original
silicon dioxide'covering is removed and replaced by a
fresh covering of silicon dioxide, in order to provide a
generally plane surface for subsequent processing steps.

Figs. 24 and 25 show, in plan, the body 326 of the
resistor, shown in Fig. 23, and the implanted regions 324
and 325 which are the semiconductor end contact regions
for the resistor which has, provided at a later stage in
the process, contact pads 27 and 28 for facilitating
external connections to the resistor body 326.

Referring to Fig. 24, the ccntact pads 27 and 28,

being smaller than the end contact regions 324 and 325,
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may be so p051t10ned as to add the lengths of the shaded
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areas 21 and 22 to the length of the body 326 of the
resistor. Therefore, the value of the semiconductor
resistor will.be substantially the resistance of the body
326, but that valué will be increased very slightly by
the resistance of the total length of ﬁhe shaded areas 22
and 23 in line with the length of the body 326 of the
re51stor. |

Referring to Fig. 25, the contact pads 27 and 28 may
be positioned slightly differently on the;contact regions
324 and 325, but it will be evident thét'the-total length
of the shaded regions, shown in Fig. 25,Hwill be the same
as the total length of the shaded regions 21 and 22,
shown in Fig. 24, and.that, therefore, the resistor
provided by the arrangement represented by Fig. 24 will
have the same value as the resistor provided by the
arrancement represented by Fig. 25. That is, the
alignment of the mask for defining the area covered by
the contact pads 27 and 28 need not be performed with
great precision, the only practical restriction being
that no pad 27 or 28 should extend outside the regions
324 and 325. The totai_length of the éhaded areas 27 and
28 along the line of the body 326 of ﬁhe resistor is set
by the spacing of the windows for the contact pads 27 and
28 on the mask containing those windows.'

The semiconductor device fabrication process steps

described with reference to Figs. 1 to 23 of the
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accompanying drawings represent major steps in a planar

semicdﬁguctor device fabrication process and will,
therefore, yield sﬁbstantially complete planar
transistors, say, requiring only a conventional emitter
diffusion, final passivation and metallisation for the
completion of the planar tranéistors in a complete wafer.
It will be understood, thereforé, that wafers comprising
almost complete devices may be produced at one location,
by the fabrication process steps described herein, and
moved to anéthef location for completion.

The main features of the process described with
reference to the accompanying drawings are as follows:

1. The process is able to utilise a three-layer
composite mask providing, for a planar transistor, a base
region, a deep Nt connection to a buried collector layer,
and isolating barrier.

2, A foucr-layer composite mask may be used,
wheré_the fourth layer is for an implanted resistor.

3. In the application of the process to a
silicon wafer, dry (plasma-assisted) etching may be used
because the etching of the masking silicon dioxide
covering is carried out before any deposition of silicon
nitride is carried out. Additionally, the quality of the
features transferred from the_composite mask to the
silicon dioxide covering may be inspected before
proceeding further. Dry etching is 2 more precise

process than wet etching, and wet etching must be used
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if silicon nitride is present.

4. The composite mask does not include any
registration tolerances (it does not require any
registration toierances), and, as a result, there is no
semiconductor material wasted in providing registration
tolerances. | |

5. Any defects in the first covering, that is,
the silicon dioxidé covering, when a silicon
semicénductor wafer is uséd, such és'pinholes or
scratches, will generally be covered by the second
covering during the process, and wili not cause defects.
Also, defects in the second covering will not lead to
exposure of the semiconductor material because of the
presence of the first covering.

6. As the first.covering may be inspected after
the etching step transfefring the features of the three
or four -layer composite-mask, all dimensions, including
critical dimensions, are available for inspection. That
would not be the case if etching of the first covering
were conducted with the second covering in place.

7. The practice of removing all of the
remaining first and second coverings before proceeding,
in a planar transistor, to beyond the implantation of the
base, means that any final-metallisation layer will
encounter no step higher than the thickness of a single
covering of semiconductor compound along the surface of

the finished device.
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8. All dimensions are set by the mask used to-

define the windows in the first covering. The masks used
in making openings in the second covering need not be
manufactured or positioned with great accuracy, because
their ffunction is, in effect, the selection of windows
alreédy defined by the mask used for the windows in the

first covering.
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1. A semiconduétor device fabrication process in
which the electrodes of a semiconductor device aré made
by introducing impurities into a body of semiconductor
material through specific areas of a major_surface of
the body of semiconductor material during separate stages
of the fabrication process, including the steps of:

forming a covering of a first semiconductor
compound, the first covering, on a major surface of the
semiconductor body, and including, in the firsf covering,
a plurality of windows each of which is to define a
respective electrode of the semiconductor device,

forming a covering of a second semiconductor
compound, the second covering, immediately on the first
covering, over selected ones of the windows and leaving
open the vemaining windows, which second semiconductor
compound is removable without the removal of significant
amounts of the first semiconductor compound, and

fabricating respective electrodeé of the semicon-
ductor device, during separate stages of the fabrication
process, by, at each stage, introducing an impurity into
the body of semiconductor material through the open

windows.

2. A semiconductor device iabrication process in

which impurities are introduced into a body of semicon-
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ductor material -through specific areas of a majof surface
of the body of semiconductor material during separate
stages of the fabricatioﬁ process, including the steps
of:

forming a covering of a first semiconductor
compound, the first covering, on a major surface of the
semiconductor body,

etching, in the first covering, windows which define
areas of the surface into which impurities will be -
introduced intq the body of sgmiconductof material during
the fabrication process, -

forming a covering of a second semiconductor comp-
ound, the second covering, iﬁmediately on the first
covering, over selected ones of the windows and leaving
open the remaining windows, which second semiconductor
compound is removable without the removal of significant
amounts of the first semiconductor compound, and

introducing an impurity into the body of semiconduc-
tor material through the open windowé, at one stage of

the fabrication process.

3. A semiconductor bipolar device fabrication
process in which impurities are introduced into a body of
semiconductor material through specific areas of a major
surface of the body of semiconductor material during
separate étages of the fabrication process, inciuding the

steps of:
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forming a covering of a first semiconductor

compound, the first covering, on a major surface of the
semiconductor body, and including, in the first covering,
windows which define areas of the surface into which
impurities are to be introduced into the body of semicon-
ductor material during the fabrication proces,

forming a covering of a second semiconductor comp-
ound, the second covering, immediately 6n the first
covering, over selected ones of the windows and leaving
~open the remaining windows, which second semiconductor
compound is removable without the removal of significant
amounts of the first semiconductor compound, and

introducing an impurity into the body of semiconduc-
tor material through the open windows,'at one stage of

the fabrication process.

4. A semiconductor device fabrication process as
claimed in claim 1 or claim 3, wherein the windows
included in the first covering are made by applying a
mask to the first covering aﬁd etching the first covering

over selected areas defined by the mask.

5. A semiconductor device fabrication process as
claimed in claim 4, wherein the etching is performed to
remove substantially all of the original covering at the

windows and a thinner layer of the same material is then

provided at the windows. - This Sheet Has Been Repl
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6. A semiconductor device fabrication process as
claimed in any one of claims 1 to 5, wherein forming the
second covering over selected ones of the windows
includes the steps of covering all the windows with the
second covering and, subsequently, removing the second

covering from specific windows.

7. A semiconductor device fabrication process as
claimed in any one of claims 1 to 6, wherein for each
introduction of an impurity into the body of semiconduc-
tor material, the second covering is removed from every

window through which an impurity will be introduced.

8. A semiconductor device fabrication process as
claimed in any one of claims 1 to 7, wherein, following
the introduction of an impurity through through cpen win-
dows, the windows are closed by a new covering, the third

covering, of the material of the first co&e:ing.

9. A semiconductor device fabrication process as
claimed in any one of claims 1 to.8, whefein, in
preparation for the introduction of an impurity through
the last selected windows through which an impurity is to
be introduced, the remainder of the second covering is
removed. |
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10. A semiconductor device fabrication process as
claimed in claim 9, which includes the steps of removing
the first covering from the last windows through which an
impurity is introduced and covering the exposed semicon-
ductor material with the same material as the first
covering, the fourth covering, thin enough to permit the

implantation of an impurity.

11. A semiconductor device fabrication process as
claimed in claim 10, including the steps of implantating

an impurity through the fourth covering.

12. A semiconductor device fabrication process as
claimed in any one of claims 1 to 11, wherein, following
the introduction of an impurity through the last open
windows through which an impurity is to be introduced,
the remainder of each covering is removed in order to
provide a substantially plane surface for further

processing.

13. A semiconductor device fabrication process
including steps substantially as herein described with
reference to, and as illustrated by, Figs. 1 to 14 of the

accompanying drawings.

14. A semiconductor device fabrication process

including steps substantially as herein described with
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reference to, and as illustrated by, Figs. 1 to 10 and 15

to 18 of the accompanying drawings.

15. A semiconductor device fabrication process
including steps substantially as herein described with
reference to, and as illustrated by Figs. 19 to 23 of the

accompanying drawings.

16. A semiconductor device fabricated by a process

as claimed in any one of claims 1 to 15.

17. A semiconductor wafer including a plurality of
partly fabricated semiconductor devices produced by a

process as claimed in any one of claims 1 to 15.

18. A silicon semiconductor wafer comprising a
plurality of partly fabricated siiicon semiconductor
devices each including a major surface that is a part of
the silicon semicdnductor wafer, each major surface
having a covering of silicon dioxide, 'characterised by
first regions of a first thickness of silicon dioxide
contiguous with second regions of a second thickness of
silicon dioxide and with third regions of a third
thiékness of silicon dioxide, the second regions being
thinner than the first regions and thicker than the third
r~gions, the third regions being adjacent only to fifst

regions, and each of the third regions having a covering

)
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of silicon nitride which extends over the adjacent first

regions.

19. A silicon semiconductor wafer including a
plurality of partly fabricated semiconductor devices
substantially as herein described with reference to, and

as illustrated by; Fig. 10 of the accompanying drawings.

20. A semiconductor device fabrication process as
claimed in claim 1, wherein the windows definé the

electrodes of a bipolar semiconductor device.

21. A semiconductor device fabrication process as

claimed in claim 2, which is a bipolar process.
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