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(57) ABSTRACT

Handling device for handling of a wafer in the processing of

1) Appl. No.: 13/811,320 the wafer with the following features: a carrier with a flat
receiving side for holding the wafer, an especially lattice-like
(22) PCT Filed: Jul. 23, 2010 grid structure which is raised on the receiving side relative to
the receiving side, a flexible cover which covers the grid
(86) PCT No.: PCT/EP2010/004528 structure relative to the carrier, sealing it, for fixing of the

wafer on the carrier, and a grid space which is bordered by the
cover and the carrier can be exposed to negative pressure,
characterized in that the grid structure and the cover with the

§371 (D),
(2), (4) Date:  Jan. 21, 2013

Publication Classification receiving side form an especially trough-shaped receiving

space for holding of receiving structures which are provided

(51) Int.ClL on the wafer and which are raised relative to the wafer receiv-
HOIL 21/683 (2006.01) ing side.
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HANDLING DEVICE FOR HANDLING OF A
WAFER

FIELD OF THE INVENTION

[0001] This invention relates to a handling device for han-
dling of a wafer in the processing of a wafer.

BACKGROUND OF THE INVENTION

[0002] There are various devices for handling of wafers and
as a result of wafers which are becoming thinner and thinner
as well as of the simultaneously increasing diameters of
wafers of up to 450 mm, handling devices for wafers are
becoming more and more important, especially when the
wafers are provided with expensive structures.

[0003] For fixing of wafers, mechanical methods are
known in which the mechanical stress on the wafer, especially
at the pressure point of mechanical clamps, also constitutes a
major technical problem at the same time.

[0004] Fixing of wafers by means of chemical methods
such as cementing or by adhesion leads to often very strong
adhesion between the sample holder or carrier wafer and the
wafer. The connections which have been produced in this way
in general must be chemically dissolved; this is an environ-
mentally harmful and tedious process.

[0005] The fixing of wafers by means of electrostatic charg-
ing leads to partially unwanted discharging of the carrier
and/or of the wafer.

[0006] U.S. Pat. No. 4,667,944 discloses a handling device
for semiconductor chips 12 in which a textile fabric 16 on a
carrier 10 is covered by a flexible cover 18 to which a chip 12
can adhere. The adhesion force can be reduced by applying a
vacuum on the contact surface between the flexible film 18.

SUMMARY OF THE INVENTION

[0007] The object of this invention is to devise a handling
device for handling of wafers with which reliable and simple
handling of a wafer is enabled in a manner as gentle and
non-destructive as possible. Moreover the technical object
shall be achieved that the wafer is detached from the handling
device without residue, without damaging the wafer, and
without major expenditure of force.

[0008] This object is achieved with the features of the
claims. Advantageous developments of the invention are
given in the dependent claims. All combinations of at least
two of the features given in the specification, the claims
and/or the figures also fall within the framework of the inven-
tion. At the given value ranges, values within the indicated
limits will also be considered disclosed as boundary values
and will be claimed in any combination.

[0009] The invention is based on the idea of providing a
spacer which only partially supports the wafer on the han-
dling device; the spacer is formed by means of a cover, espe-
cially a cover film and by applying a negative pressure relative
to the environment such that the contact surface of the cover
film with the wafer can be reduced. This reduces the adhesion
force so that the wafer can be easily removed from the cover
nondestructively and without residue. At the same time, han-
dling is especially environmentally safe solely by changing
the pressure and thus at the same time is especially energy-
efficient.

[0010] The carrier as claimed in the invention makes it
possible to fix ultrathin wafers, especially wafers with com-
ponents on the surface, in regions without components on the
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surface so that the especially sensitive and expensive parts of
the wafer are protected and fixing of the wafer, especially on
the edge, is possible in regions which may even be especially
intended for this purpose. In this way, the wafer can be
removed from the carrier or the adhesive cover without resi-
due, without damage and with extremely low expenditure of
force. It is especially advantageous that the handling device
can be re-used, especially for more than 10, preferably more
than 100, especially preferably more than 1000 handling
processes.

[0011] According to one advantageous embodiment of the
invention, it is provided that the grid structure is made annu-
lar, especially in the shape of a circular ring, preferably with
a ratio of the ring width 13 to the diameter D of the grid
structure of less than 1:5, especially less than 1:10, preferably
less than 1:15. In this way, uniform fixing and especially
simple detachment of the wafer from the annular cover of the
grid structure are enabled.

[0012] To the extent the cover is an especially adhesive
film, preferably a gel film, handling, especially the detach-
ment of the wafer, takes place easily without chemical sol-
vents or temperature effect so that in this way resources are
saved. PDMS (polydimethyl siloxane) or PFPE (perfluo-
ropolyether) are especially suitable as material for the film.
[0013] According to another advantageous embodiment of
the invention, it is provided that fixing takes place solely in a
region of the wafer without raised structures, especially on
the edge of the wafer. In this way the raised structures of the
wafer are protected and stress-free holding of the wafer is
enabled.

[0014] A use of the handling device within wafer process-
ing devices which process wafers at negative pressure can be
regarded as an independent invention. Here it is especially
advantageous if the grid space can be exposed to a higher
negative pressure than the negative pressure in the wafer
processing device.

[0015] Other advantages, features and details of the inven-
tion will become apparent from the following description of
preferred exemplary embodiments and using the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG.1shows aschematic plan view of an assembled
wafer,
[0017] FIG. 2a shows a schematic plan view of a handling

device as claimed in the invention,

[0018] FIG. 25 shows a schematic side view according to
cutting line A-A from FIG. 2q,

[0019] FIG. 3a shows an enlarged, schematic sectional
view of the grid structure as claimed in the invention in a
fixing position, and

[0020] FIG. 35 shows an enlarged, schematic sectional
view of the grid structure as claimed in the invention in a
release position.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] Inthe figures the same components and components
with the same function are identified with the same reference
numbers.

[0022] FIG. 1 shows a wafer 1 with a region of the wafer 1
with raised structures 4, especially chips, and a region of the
wafer 1 without raised structures, specifically an edge region
3 of the wafer 1 which is used for fixing of the wafer 1 on a
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handling device 5 which is shown in FIG. 24, The raised
structures 4 are on one wafer receiving side 2 which enters
into contact on a handling device 5 with the edge region 3 on
one contact surface 14.

[0023] The handling device 5 consists of a carrier 6, here a
chuck, on which a grid structure 8 is applied, especially on
one flat receiving side 11 which is up in the alignment shown
in FIG. 2b.

[0024] According to FIG. 2a the grid structure 8 is circu-
larly ring-shaped and projects from the receiving side 11 of
the carrier 6. The grid structure 8 is connected to the carrier 6,
either inlet, welded in, or cemented on. The grid structure 8
does not have a closed surface and is covered with a cover 7
made as a gel film and the cover 7 is thus likewise annular and
in the embodiment shown here is fixed and tightly sealed
laterally from the grid structure 8 on the carrier 6, here on the
receiving side 11. It is also conceivable for the film to cover
the entire receiving side 11 and to be fixed on the carrier 6
laterally or underneath. In this way the film becomes more
stable, in the illustrated embodiment the annular film is how-
ever subject to lower deformations by continuous stretching.
[0025] The wafer 1 is placed centered on the handling
device 5 for handling by the handling device 5 so that the edge
region 3 comes into contact with the grid structure 8 and the
raised structures 4 on the wafer 1 are held in the trough-
shaped receiving space 12 which is formed by the grid struc-
ture 8, the cover 7 and the receiving side 11, and are protected
there. Thus this invention at the same time achieves several
objects, specifically careful handling of the wafer 1 and at the
same time simple detachment of the wafer 1.

[0026] The wafer 1 adheres to the cover 7 by the adhesive
action of the cover 7. In one fixing position of the cover 7
shown in FIG. 3a the adhesion force is greatest, especially
over the entire surface between the contact surface 14 of the
cover 7 and the corresponding contact region in the edge
region 3 of the wafer 1.

[0027] Inthe fixing position the cover 7 due to its flexibility
is clamped along the top of the grid structure 8 and is essen-
tially flat.

[0028] A grid space 13 bordered by the cover 7, by the grid
structure 8 and by the flat receiving side 11 can be exposed to
negative pressure by means of a vacuum device 10 which is
connected to a vacuum line 9, the negative pressure being
distributed uniformly along the annular grid structure 8 as a
result of the texture of the grid structure 8. The grid structure
8 in one advantageous embodiment is lattice-like, but can also
be formed from individual structure components, especially
balls.

[0029] By applying a negative pressure in the grid space 13
the cover 7 deforms on its contact surface 14 on the top of the
grid structure 8 by the flexible cover 7 on free regions 15 of the
grid structure 8 being drawn into the grid space 13 so that in
its release position shown in FIG. 36 only the regions of the
cover 7 which are supported by the grid structure 8 on the
correspondingly smaller contact surface 14' are in contact
with the wafer 1. The contact surface 14' is greatly diminished
compared to the contact surface 14, as a result of which at the
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same time the adhesion force of the cover 7 decreases relative
to the wafer 1 in the edge region 3 and the wafer 1 can thus be
easily detached from the handling device 5.

[0030] The ratio between the area of the contact surface 14
in the fixing position shown in FIG. 3a and the area of the
contact surface 14' in the release position shown in FIG. 36 is
greater than 1.5:1, especially 2:1, preferably 3:1.

Description of the Reference Numerals

[0031] 1 Wafer

[0032] 2 Wafer Receiving Side
[0033] 3 Edge Region

[0034] 4 Raised Structures
[0035] 5 Handling Device
[0036] 6 Carrier

[0037] 7 Cover

[0038] 8 Grid Structure

[0039] 9 Line

[0040] 10 Vacuum Device
[0041] 11 Flat Receiving Side
[0042] 12 Receiving Space
[0043] 13 Grid Space

[0044] 14, 14' Contact Surface
[0045] 15 Free Regions

[0046] B Ring Width

[0047] D Diameter

Having described the invention, the following is claimed:

1. Handling device for handling of a wafer in the process-
ing of the wafer, the device comprising:

a carrier with a flat receiving side for holding the wafer, a
grid structure disposed on the receiving side of the car-
rier and raised relative to the receiving side,

a flexible cover for fixing the wafer on the carrier, the cover
disposed over the grid structure to seal the grid structure,
and

a grid space defined by the cover and the carrier, the grid
space fluidly connected to negative pressure,

wherein

the grid structure , the cover and the receiving side of the
carrier define a trough-shaped receiving space for hold-
ing of structures which are disposed on the wafer and
which are raised relative to a wafer receiving side of the
wafer.

2. Handling device as claimed in claim 1, wherein the grid
structure is made annular in the shape of a circular ring with
a ratio of a ring width B to a diameter D of the grid structure
of less than 1:5.

3. Handling device as claimed in claim 1, wherein the cover
is an adhesive film.

4. Handling device as claimed in claim 1, wherein fixing of
the wafer on the carrier takes place solely in a region of the
wafer without raised structures.

5. Handling device as claimed in claim 1, wherein the cover
is a gel film.

6. Handling device as claimed in claim 1, wherein fixing of
the carrier on the wafer takes place solely on the edge of the
wafer.



