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[571 ABSTRACT

The invention relates to a method for contacting SIPOS-
passivated semiconductor zones on a semiconductor body,
where the removal of the oxide layer from the wafer surface
takes place at the same time as the oxide etching before
SIPOS passivation. The double-layered SIPOS passivation
consists here of a N-SIPOS layer and a O-SIPOS layer. For
contact opening, only the N-SIPOS layer is removed by wet
chemical etching. By annealing the previously vaporized
and structured metallization, a good contact results which
can also carry a high current. The process according to the
invention involves a simple sequence of operations and an
underetching of the passivation layers and the disadvantages
resulting from this are reliably avoided.

12 Claims, 2 Drawing Sheets
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CONTACTING PROCESS USING O-SIPOS
LAYER

BACKGROUND OF THE INVENTION

The invention relates to a method for contacting SIPOS-
passivated semiconductor zones of a semiconductor body
with at least one pn junction and where part of the surface
of the semiconductor body is protected by an oxide layer.

The use of so-called SIPOS passivation layers (Semi-
Insulating-Poly-Silicon) for the manufacture of semiconduc-
tor components, in particular of high-voltage power
transistors, is known. In general, a double layer is applied
where the first layer is of O-SIPOS (oxygen-doped) and the
second layer is of N-SIPOS (nitrogen-doped). To manufac-
ture a SIPOS double layer of this kind, it is customary to
apply a CVD (Chemical Vapor Deposition) process.

Before the places to be contacted, for example, the emitter
or base zones, can come into contact with a metallization
that is usually made of aluminum, it must first be ensured,
with the help of a so-called contact opening process, that the
N-SIPOS, O-SIPOS and oxide layers previously applied in
other steps of the process are removed again from these
places. Frequently, the contact opening is accomplished by
a wet chemical etching, and less frequently by a plasma
etching process because of the considerably greater techno-
logical effort involved. Another possibility, which also
involves a great deal of technological effort, is to make the
contact in several masking steps. In most cases, however, the
contact opening process applied is that of wet chemical
etching, the process involving little technology. A disadvan-
tage of this etching method is that hollow spaces are often
formed between the passivation layers and a metallization
due to under-etching, as well as discontinuities in the
metailization.

SUMMARY OF THE INVENTION

The object of the invention is to provide a method
requiring, on the one hand, only little technological effort
and where, on the other hand, metallization discontinuities
and hollow spaces in the region of the conmtact opening
places are reliably avoided.

According to the invention there are provided the follow-
ing steps:

a) opening of the oxide layer at least over those semicon-

ductor zones that are to be contacted;

b) application of a single or double-layered SIPOS pas-
sivation over the entire area of the surface of the
semiconductor body;

c) if a double layered SIPOS passivation is used, removal
of the upper layer of the double-layered SIPOS passi-
vation over those zones that are to be contacted;

d) application and structuring of metallization on the
SIPOS passivation at desired contact locations corre-
sponding to those contact openings from which previ-
ously the upper layer of the double-layered SIPOS
passivation was removed when using a double layered
passivation; and

e) heat treatment (annealing) of the semiconductor body.

Accordingly, at the same time as the oxide etching takes
place before the application of the SIPOS double layer over
the entire area, the oxide layers that have been created in the
contact zones while diffusion of base and emitter has taken
place are removed by a wet etching process. This is followed
by the application of a single or double-layered SIPOS
passivation. If a double-layered SIPOS passivation is used,
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only the top layer is removed by etching in the subsequent
contact opening process.

The particular advantages resulting from the invention are
that hollow spaces between the metallization and passivation
layers, in which contamination with corrosive effects can
collect, and discontinuities in the metallization are avoided
simply by making minor changes to individual process steps
and with modified masks, without there being a need to
provide additional masks or process steps or indeed to
develop a new process.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment example of the process according to the
invention will now be shown in the drawings and be
described in more detail below.

The FIGS. 1a to le show the sketched cross-section of a
partial semiconductor body with the zones, layers and met-
allization that are relevant to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1a shows, on the basis of a NPN transistor, a
semiconductor body 1 comprising, an n-doped substrate 2,
p-doped base zones 3 included in it, and an oxide layer §
situated on the surface of the substrate 2 having with the
base zones 3 being included in the substrate 2 by means of
an already known process called base diffusion. In a further
process step known as emitter diffusion or emitter drive in,
higher-doped and n-conductive emitter zones 4 are included
in the substrate 2 and in the base zones 3.

FIG. 1b shows the state that results after the oxide layer
5 has been removed by means of an etching process at the
junction termination and partially from the base and emitter
zones 3 and 4.

The removal of the oxide layer 5 over the entire surface
area by means of an etching process, requiring no mask, is
another possibility for the process sequence described
above. This variant should be selected if a hyz loss can be
accepted and it is of greater importance for the user to have
one mask less to make.

FIG. 1¢ shows the semiconductor body 1 with the double-
layered SIPOS passivation layer, made up of N-SIPOS 6a
and O-SIPOS 6b, applied over the whole surface area.

The so-called photo lithography process (coating with
photoresist, mask alignment, exposure to light) follow on
from passivation. As shown in FIG. 14, the N-SIPOS layer
6a is then removed in an etching process at all those places
where contacting is to take place later. The so-called contact
openings 8 in the N-SIPOS layer result from this. The
surface of the semiconductor body 1 is then vaporized with
aluminum over the entire surface and structured in a further
photo lithography and etching process.

As can be seen from FIG. 1e, the metallization 7, which
is preferably of aluminum is applied directly to the non-
removed O-SIPOS layer 65 on the contact openings 8 (FIG.
1d) made in the previous process step.

It has been found that, once the intermediate steps of
photoresist removal and cleaning have taken place, the
aluminum of the metallization 7 migrates into the silicon
through the O-SIPOS layer 65 during the subsequent heat
treatment (or annealing), and that in accordance with all test
results obtained so far a very good contact is formed which
has a high current carrying capacity.

The annealing of the metallization takes place in a con-
ventional heating furnace at a temperature of between 450°
C. and 500° C.
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The process steps that follow, known to the expert in this
field and therefore not shown in the Figures, include the
so-called back-side process in which the back-side of a
wafer is coated with, for example, a chrome-nickel-gold
layer in order to ensure a low transition resistance and a high
current carrying capacity for this contact which is generally
used as a collector connection.

The process described here is suitable for contacting of
SIPOS passivated semiconductor zones in diode, transistor,
GTO, IGBT, Power-MOS or IC structures.

‘What is claimed is:

1. Process for contacting SIPOS passivated semiconduc-
tor zones of a semiconductor body with at least one pn
junction, and with the surface of the semiconductor body
being protected by an oxide layer, wherein said process
involves the following process steps:

a) opening the oxide layer at least over those semicon-
ductor zones that are to be contacted;

b) applying a double-layered SIPOS passivation over the
entire area of the surface of the semiconductor body;

c) removing only the upper layer of the double-layered
SIPOS passivation over those zomes that are to be
contacted to provide contact openings in the upper
layer of the SIPOS passivation;

d) applying and structuring metallization on the lower
layer of the double-layered SIPOS passivation within
those contact openings from which previously the
upper layer of the double-layered SIPOS passivation
was removed; and

e) heat treating (annealing) the semiconductor body.

2. Process in accordance with claim 1, wherein the
double-layered SIPOS passivation is made up of a nitrogen-
doped N-SIPOS layer and an oxygen-doped O-SIPOS layer,
where the O-SIPOS layer is applied first to the surface of the
semiconductor body and then the N-SIPOS layer on the
O-SIPOS layer.

3. Process in accordance with claim 1, wherein the single
SIPOS passivation layer is made up of an oxygen-doped
O-STPOS layer that is applied to the surface of the semi-
conductor body.

4. Use of the process in accordance with claim 1 for the
production of diode, transistor, GTO, IGBT, Power-MOS or
IC structures.

5. Process for contacting STPOS passivated semiconduc-
tor zones of a semiconductor body having at least one pn
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junction, with the surface of the semiconductor body being
protected by an oxide layer, said process comprising the
following process steps:

a) providing openings in the oxide layer at least over those
semiconductor zones of the semiconductor body to be
contacted;

b) applying a SIPOS passivation over the entire surface
area of the semiconductor body;

c) applying and structuring metallization on the layer of
SIPOS passivation over the portions of the semicon-
ductor body that are to be contacted; and,

d) heat treating (annealing) the semiconductor body to
cause the metallization to contact the semiconductor
body surface via the layer of SIPOS passivation.

6. Process in accordance with claim 5 wherein the SIPOS

passivation is a single SIPOS passivation layer.

7. Process in accordance with claim 5 wherein the step of
heat treating is carried out at 450°-500° C.

8. Process in accordance with claim 5 wherein the SIPOS
passivation layer is a double-layered SIPOS passivation
including an upper SIPOS passivation layer and a lower
SIPOS passivation layer; said process further comprises
removing, prior to said step of applying and structuring, only
the upper layer of the double-layered SIPOS passivation
over those portions of the semiconductor body to be con-
tacted to provide openings in the upper SIPOS passivation
layer; and said step of applying and structuring includes
applying the metallization directly on the lower SIPOS
passivation layer within the openings found in the upper
SIPOS passivation layer.

9. The process in accordance with claim 8 wherein the
double-layered SIPOS passivation is formed of a nitrogen-
doped N-STPOS layer and an oxygen-doped O-SIPOS layer,
where the O-SIPOS layer is applied first to the surface of the
semiconductor body and then the N-SIPOS layer is applied
on the O-SIPOS layer.

10. Process in accordance with claim 9 wherein aluminum
is used for the metallization.

11. Process in accordance with claim 3 wherein aluminum
is used for the metallization.

12. Process in accordance with claim 2 wherein aluminum
is used for the metallization.
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