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methods such as chemical/mechanical polishing and fine
grinding. In both cases, processing tools are used which
20 have rotating working surfaces and act on one or both
gides of a semiconductor wafer, specific removal of
material being produced. In the case of chemical/
mechanical polishing, a polishing means and a polishing
cloth, which is stretched over the working surface of the
25 processing tool (polishing plate) bring about the removal
of material. In the case of fine grinding, the working
surface of the processing tool is fitted with disks which
have a material-removing layer of bound, fine grinding
powder. Since every semiconductor wafer has a front side
30 and a rear side, a distinction is made between a single-
gide treatment and a double-sided treatment. This dis-
tinction is explained below with reference to the example

of polishing. ' :
In the case of single-side polishing (SSP}, after
35 the rear side of the semiconductor wafer has been mounted
on a suitable carrier only the front side of the semi-
.'conductor_ wafer is polished with a polishing cloth which
is stretched over a polishing plate. During the mounting,
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A semiconductor wafer which is polished on both
sides has very much fewer disruptive particles in com-
parison with a semiconductor wafer which is polished on
only one side, it is easier to clean and less susceptible
to contamination, and finally it can be matrologically
measured, characterized and specified more easily.

US-5,389,579 describes a method which indicates
how a semiconductor wafer which is polished on one side
can be manufactured by double-sided polishing.

Basically, a semiconductor wafer which is
polished on both sides can be manufactured by polishing
a0 the front side and rear side successively with a single-

8ide polishing method (sequential SSP). However, double-
sided polishing is the method predominantly wused to
achieve polishing of both sides of a semiconductor wafer.
Advantages of DSP over sequential SSP lie in the superior
a5 degree of flatness and plane-parallelism of the psides
which can be achieved, the possibility of carrying out
the polishing more cost-effectively and the higher
throughput rate and the higher yield owing to the elimi-
nation of the mounting, removal and turning steps neces-

wy
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20 Any method of handling an already polished or
finely-ground semiconductor wafer with a mechanically
acting handling tool, for example a handler entails the
risk of damage to the polished or finely-ground surface
of the disk, for example as a result of the fact that

25 wmarks or scratches are produced. Such damage which
relates to the side of the semiconductor wafer on which
the electronic components are to be accommodated is
particularly critical. On the other hand, there is a ~
series of applications in which one side of the semi-

30 conductor wafer has to be coated at least once. This

procedure then inevitably entails the risk of mechanical
damage to the opposite sgide. ' -

EP-607 940 A2 describes a method in which firstly

there is a protective layer produced on the rear side of

35 a semiconductor wafer and then the opposite front side of

the semiconductor wafer is polished. However, the chrono-

logical arrangement of a single-side coating before

single-side polishing has disadvantages. For example,

single-side polishing ie inferior to double-sided polish-
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waf er geonet ri{:ﬂé@-l.&bh&é lﬁp@he fact that
a) the semiconductor wafer is subjected to a first treat-
20 ment (double-sided finish) which produces a f£inish on
both sides of the semiconductor wafer at the same time;
b) at least one coating is produced on one side of the
semiconductor wafer; and |
c) the semiconductor wafer is subjected to a second
25 treatment which produces a double-sided finish.

‘The treatment which is carried out in step a) and
produces a double-sided finish provides a semiconductor
wafer with optimum wafer geometry, that is to say with
particularly flat, plane-parallel, smooth and defect-free

30 sides. The treatment which is carried out in step a)
provides in particular a wafer geometry which is com-
pletely identical to the geometry achieved ‘by means of
step c). The single-side coating of the semiconductor
wafer which is considered necessary for the respective

35 application then takes place in step b). In step c¢), the
semiconductor wafer is given a second double-sided
finish. As a result, both damage on the uncoated aide,
vwhich has possibly come about during the coating pro-
cedure, and unevenness on the coated side are eliminated.
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do not necessarily have to be carried out with the same

20 treatment method. Thus, step a) can comprige, for
example, double-sided polishing and step c) can comprise
double-sided fine grinding, or double-sided fine grinding
in step a) can be followed by double-sided polishing in
step o).

25 Coating according to step b) of the method
comprises the production of one or more layers on one
side of ‘the semiconductor wafer. The coating can take
place in accordance with any known method, in particular
by depositing a layer or producing a layer by means of

30 chemical or physical transformation, such as. thermal
oxidation or doping. After the coating, the surfaces of
the two gides of the semiconductor wafer can be dis-
tinguished by reference to different chemical or physical
properties. Examples of single-side coatings are the

35 deposition of epitaxial, pPolycrystalline or amorphous
layers of the semiconductor material or of other
materials on one side of the senmiconductor wafar or the
production of a thin oxide layer on one sgide of the
semiconductor wafer by means of surface oxidation of the
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20 come about, for examplae, owing to chemical or structural
differences between the two sides in themselves, that isg
say without technical processing methods. An asymmetrical
removal of material can alsoc be brought about intention-
ally for example by using a processing tool whose working

25 surfaces rotate at different speeds and/or are provided
with polishing cloths or disks which remove material to
different degrees. Such measures can aleso be reversed in
order to compensate for chemical or structural dif-
ferences of the two sides and to achieve a similar

30 removal of material on both gsides of the semiconductor
wafer. If the specified difference is smaller than a
tenth of the average amount of material removed, the
amounts of material removed are similar or identical and
the treatment of the sides can be congidered to be

35 symmetrical. The advantage of an asymmetrical treatment

 of the sides is provided in step c¢) in particular if a
coating with a very thin layer has been selected in step
b) or 1f, for other reasons, it is possible to ramove
only a small amount of material from the layer produced.
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