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(54) Forming a layer on a pre-stressed semiconductor wafer

(67) A method of forming a layer 15 on a semiconductor wafer 13 comprises applying tensile stress to the
wafer, depositing the layer on the wafer, and releasing the wafers from the stressed condition. A seed layer 14
is deposited on the wafer before the wafer is stressed by means of an electrostatic chuck 10 with a convex
surface 11. The layer 15 is then deposited on the wafer and allowed to harden or set. On release from the
chuck, the wafer flattens to compress the layer 15 and prevent the formation of cracks.
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A Method of Forming a Laverxr

This invention relates to a method of forming a layer
on a semiconductor wafer.

In a number of manufacturing processes involving semi-
conductor wafers, it is known to deposit a generally liquid
layer on to the surface of the wafeA and there is then a
need to remove moisture from that layer, before further
layers can be deposited or other processing steps carried
out. Examples of such process are the spin-on glass process
or planarisatiop processes such as the one described in
International Patent Application No. PCT/GB93/01368. The
layers (whichvterm includes films) are generally tensile
layers and the resultant internal forces often lead to the
layers becoming cracked as the moisture is removed, unless
great care is taken. Sometimes other processing steps have
to take place, for example the deposition of a water
permeable capping layer prior to any drying process.

From one aspect the present invention consists in a
method of forming a layer on a semi-conductor wafer,
comprising'gpplying tensile stress to the wafer, depositing
a tensile layer on the stressed wafer and releasing the
wafer from the stressed condition.

The result of the release of the wafer from the
stressed condition will be to create a compressive stress
within the layer which will serve to counterbalance the

tensilke nature of the layer and hence remove or reduce the
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likelihood of cracking.

Qﬁ a preferred embodiment the wafer is stressed by
bending and this may, for example, be achieved by clamping
the wafer to an electrostatic chuck having a convex curved
support surface.

Preferable the layer is allowed to harden or 1is
hardened or set in some other way prior to the release of
the stress. It is particularly preferred that a seed layer
is deposited on the wafer prior to the wafer being stressed.

The invention alsc consists in apparatus for bending a
wafer includinc an electrostatic chuck having a convex
curved support surface.

Although the invention has been defined above, it is to
be understood that it includes any inventive combination of
the features set out above or in the following description.

The invention may be performed in various ways and
specific embodiments will now be described, by way of
example, with reference to the accompanying drawing which is
a schematic cross section through a wafer clamped to an
electrostatic chuck.

In the figure, an electrostatic chuck 10 has a convex
upper surfgce 11 and is powered from power source 12. The
general dperation of an electrostatic chuck is well known
and is conveniently summarised in an article by Larry D
Hartsough in Solid State Technology which appears on. pagé 57
of the January 1993 issue. More detailed constructions and
operations are described in the references to that art;cle

and they and the article are hereby incorporated by refer-
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ence. The normal purpose of such chucks is to create an
electrostatic distribution on the top of a dielectric
suppor£ so that the wafer is held flat relative to the
support so that a gas heat transfer medium trapped between
the two can create a uniform heat transfer over the entire
surface of the wafer. However, in this case the upper
surface 11 is clearly convex so that when the wafer 13 is
clamped to the chuck 10 it is subjected to tensile stress.

Preferable, prior to the wafer being so stressed, a
seed layer 14 is deposited on the wafer 13. Once the wafer
13 1is stressed, a tensile film or layer 15 is deposited
using the appropriate techniques, such as those mentioned
above. The IAYer 15 is then hardened or allowed to harden
or set or partially set. When it is in the desired condi-
tion, the wafer 11 is released from the chuck 10 and it
returns to 1its normally flat condition. In doing so it
places the layer 15 under a compressive load and this serves
to resist the tensile forces within the layer 15, which
would otherwise cause it to crack as moisture is removed
from it. Traditionally precautions taken during the
moisture removing steps can therefore either be reduced or
dispensed with altogether.

It will be understood that other methods of bending the
wafer maybe used; the attraction of the electrostatic chuck
is that it avoids the need for any engagement of the upper
surface of the wafer 13. It will be further understood that
the operation may occur on a number of occasions as the

semi-conductor device is built up on the wafer by oper-



ations, but care may need to be taken that subsequent
bending of the wafer does not cause damage to layers
deposited earlier. It may, for example, be desirable to use
chucks with successively shallower curves as the device

builds up.
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Claims

1. A method of forming a layer on a semiconductor wafer,
comprising, applying tensile stress to the wafer,depositing
a tensile layer on the stressed wafer and releasing the

wafer from the stressed condition.

2. A method as claimed in claim 1 wherein the wafer is

stressed by bending.

3. A method as claimed in claim 2 wherein the wafer is
stressed by clamping the wafer to an electronic chuck having

a convex curved support surface.

4. A method as claimed in any one of the preceding claims
wherein the layer is allowed to harden or is hardened or set

prior to the release of the stress.

5. A method as claimed in any one of the preceding claims
wherein a seed layer is deposited on the wafer prior to the

wafer being stressed.

6. A method of forming a layer on a semiconductor wafer
substantially as herein before described with reference to

the accompanying drawings.

7. Apparatus for bending a semiconductor wafer including

an electrostatic chuck having a convex support surface.



8. Apparatus for bending a semiconductor wafer substan-

tially as herein before described.
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