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Description

{Technical Field}

[0001] The present invention relates to a method of fabricating a substrate sheet, in particular, a substrate sheet for
dividing a thin section of biological tissue to obtain very small segments thereof.

{Background Art}

[0002] In the related art, there is a known microdissection method in which very small segments are cut out from a
tissue section in order to perform tests of localized gene expression or the like in the tissue section (for example, see
Patent Literature 1). WO Publication No. 2010/119361 discloses an adhesive element for adhesion tests, comprising a
bi-adhesive layer including a first adhesive surface, designed to cooperate in a relation of adhesion with a surface
undergoing testing, and a second adhesive surface. The adhesive element further comprises a support layer having a
comparative adhesion surface designed to cooperate in a relation of adhesion with the second adhesive surface. The
bi-adhesive layer has a fragmented structure. U.S. Patent No. 5 356 751 discloses a process and a product for mounting
free-flowing particles, which employ a support having a support surface with an array of tacky areas which have a size
and bonding strength suitable for adhesion of either one or two particles. In the process the particles flow across the
support surface to allow particles to contact the tacky areas and adhere thereto. An array of mounted particles may thus
be provided which has at least 50% singly or doubly mounted particles.

{Citation List}

{Patent Literature}

[0003] {PTL 1} Publication of Japanese Patent No. 3786711

{Summary of Invention}

{Technical Problem}

[0004] However, because the method of Patent Literature 1 requires large-scale equipment and well-developed skills,
it is not suitable for general use. On the other hand, there is a method employed as a similar method to that of Patent
Literature 1, in which a base substrate such as a cover glass or the like is divided into a group of small pieces in advance;
in this state, they are attached to an adhesive sheet that can be expanded, so as to be arrayed without gaps therebetween;
a tissue section is attached on the group of small pieces; and the sheet is expanded to separate the small pieces from
each other, thereby dividing the tissue section into segments along the outline of the individual small pieces. Here, the
base substrate is manually divided by using a glass cutter in a state in which it is attached to the adhesive sheet, and
thus, the group of small pieces are arrayed on the adhesive sheet without gaps therebetween.
[0005] However, to divide the base substrate by using a glass cutter, first, grid-like grooves with spaces of several
millimeters or less therebetween must be made on the base substrate by using a glass cutter, and, subsequently, the
base substrate must be manually divided into small pieces along the grooves. There is a problem in that this task is
extremely delicate and also time consuming.
[0006] The present invention has been conceived in light of the above-described circumstances, and an object thereof
is to provide a substrate-sheet fabricating method with which a group of small pieces of divided base substrate can be
arrayed on a sheet without gaps therebetween by means of a simple method.

{Solution to Problem}

[0007] In order to achieve the above-described object, the present invention provides the following solutions.
[0008] A first aspect of the present invention is a substrate-sheet fabricating method including a cutting step of cutting
into a group of small pieces a base substrate whose first-side surface is attached to a first sheet member; a transferring
step of, after the cutting step, transferring the group of small pieces to a second sheet member by attaching the second
sheet member to second-side surfaces of the group of small pieces and by peeling off the first sheet member from the
first-side surfaces of the group of small pieces; and a contracting step of making the first sheet member of the second
sheet member contract in a direction along the surface thereof; in a case where the first sheet member is made to
contract in the contracting step, the contracting step is performed before the transferring step, and in a case where the
second sheet member is made to contract in the contracting step, the contracting step is performed after the transferring
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step.
[0009] In the above-described first aspect, the second sheet member is made to be contracted in the contracting step
and can be expanded in the direction along the surface, in the transferring step, the group of small pieces are transferred
in a state in which the second sheet member is expanded, and, in the contracting step, the second sheet member is
made to contract by releasing a tensile force acting on the second sheet member in the direction along the surface thereof.
[0010] In the above-described first aspect, the second sheet member may possess thermal contractibility, and, in the
contracting step, the second sheet member may be made to contract by means of heating.
[0011] By doing so, the second sheet member can be made to contract in a simple manner.
[0012] The first sheet member is made to be contracted in the contracting step and can be expanded in the direction
along the surface thereof, in the cutting step, the group of small pieces may be cut in a state in which the first sheet
member is expanded, and, in the contracting step, the first sheet member may be made to contract by releasing a tensile
force acting on the first sheet in the direction along the surface thereof.
[0013] In the above-described aspects, the first sheet member may possess thermal contractibility, and, in the con-
tracting step, the first sheet member may be made to contract by means of heating.
[0014] In the above aspects, the base substrate may be attached to the first sheet member by means of a UV-sensitive
adhesive whose adhesive force decreases when irradiated with UV rays; and, in the transferring step, the first sheet
member may be peeled off from the first-side surfaces of the group of small pieces by irradiating the first sheet member
with UV rays. In addition, the base substrate may be attached to the first sheet member by means of a temperature
sensitive adhesive whose adhesive force decreases when subjected to a temperature change, and, in the transferring
step, the first sheet member may be peeled off from the first-side surfaces of the group of small pieces by heating or
cooling the first sheet member.
[0015] By doing so, the first sheet member can be easily peeled off from the group of small pieces.
[0016] In the aspects described above, in the transferring step, the second sheet member may be attached to the
second-side surfaces of the group of small pieces by means of a greater adhesive force than that attaching the first
sheet member.
[0017] By doing so, the first sheet member can easily be peeled off from the group of small pieces while keeping them
attached to the second sheet member, to which the small pieces are attached with a greater force.
[0018] In the aspects described above, a plurality of second sheet members may be employed, and, in the transferring
step, small pieces from different regions in the group of small pieces may be transferred to the plurality of second sheet
members.
[0019] By doing so, a plurality of substrate sheets are fabricated by performing the cutting step once, and thus, the
fabricating efficiency can be enhanced. In addition, by changing the arraying pattern and number of the small pieces to
be transferred to the second sheet members, it is possible to easily fabricate substrate sheets in which the group of
small pieces are arrayed in arbitrary shapes.

{Advantageous Effects of Invention}

[0020] The present invention affords an advantage in that a group of small pieces of divided base substrate can be
arrayed on a sheet without gaps therebetween by means of a simple method.

{Brief Description of Drawings}

[0021]

{Fig. 1} Fig. 1 is a flowchart showing a substrate-sheet fabricating method according to an embodiment of the present
invention.
{Fig. 2} Fig. 2 is schematic diagrams of steps in the substrate-sheet fabricating method in Fig. 1, respectively showing
(a) a state in which a base substrate is attached to a contractible sheet, (b) a state in which the base substrate is
cut into a group of small pieces, (c) a state in which the contractible sheet is made to contract, (d) a state in which
the group of small pieces are attached to an expandable sheet, and (e) a state in which the group of small pieces
are transferred to the expandable sheet.
{Fig. 3A} Fig. 3A is a diagram for explaining a method of using the substrate sheet, showing a state in which a tissue
section is attached on the substrate sheet.
{Fig. 3B} Fig. 3B is a diagram for explaining the method of using the substrate sheet, showing a state in which the
tissue section is divided into segments.
{Fig. 4} Fig. 4 is a schematic diagram showing a step in a modification of a transferring step in which the group of
small pieces are transferred to a plurality of expandable sheets.
{Fig. 5} Fig. 5 is a flowchart showing a modification of the substrate-sheet fabricating method according to the
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embodiment of the present invention.

{Description of Embodiment}

[0022] A substrate-sheet fabricating method according to an embodiment of the present invention will be described
below with reference to the drawings.
[0023] As shown in Fig. 1, the substrate-sheet fabricating method according to this embodiment includes a cutting
step S1 in which a flat-plate-like base substrate 1, where one tissue section can be attached on a first-side surface
thereof, is cut on a contractible sheet (first sheet member) 2; a contracting step S2 in which the contractible sheet 2 is
made to contract; and a transferring step S3 in which the cut base substrate 1 is transferred to an expandable sheet
(second sheet member) 3 from the contractible sheet 2.
[0024] As shown in (a) of Fig. 2, the cutting step S1 is performed by cutting the base substrate 1, in the state in which
the first-side surface thereof is attached to a surface of the contractible sheet 2, into a group of small pieces la that are
like cubes having substantially identical sizes. Here, a cutting device used to cut a wafer in the semiconductor fabricating
process, such as a dicer, is used to cut the base substrate 1. By doing so, as shown in (b) of Fig. 2, the group of small
pieces la is left on the contractible sheet 2 in the orderly arranged state, and gaps A having a width in accordance with
the thickness of the blade of the cutting device are formed between the small pieces 1a.
[0025] It is preferable that the size of each side of the small pieces 1a be a suitable size for manipulation in gene
analysis or the like, for example, about 0.1 mm to 5 mm, which allows them to be accommodated in individual wells of
a microplate. The base substrate 1 should have a thickness that can easily be cut by a cutting device and that also
allows easy handling, and it is preferable that the thickness be about 0.05 mm to 0.5 mm.
[0026] A substrate formed of a material that can be cut relatively easily by the cutting device, for example, glass,
silicon, a metal, or a resin, is used as the base substrate 1. Surface treatment such as silanization or the like may be
applied to the surface at at least the first-side surface of the base substrate 1 in order to enhance the adherence to the
tissue section.
[0027] The contractible sheet 2 possesses thermal contractibility because it is formed of a thermoplastic resin such
as polyvinyl chloride, polyester, or the like, and an adhesive B is applied on the surface thereof. The adhesive B is a
UV-sensitive adhesive whose adhesive force is lost when irradiated with UV rays.
[0028] Following the cutting step S1, while the group of small pieces 1a is attached on the contractible sheet 2, they
may be cleaned by means of ultrasonic waves in order to remove scraps of the base substrate 1 generated during cutting.
[0029] The contracting step S2 is performed by heating the contractible sheet 2. By doing so, as shown in (c) of Fig.
2, the contractible sheet 2 contracts in the direction along the surface thereof and adjacent small pieces 1a are brought
into close contact with each other, thus closing the gaps A.
[0030] The transferring step S3 is performed by using an expandable sheet 3 that has the UV-sensitive adhesive B
applied on the surface thereof, as with the contractible sheet 2, and that can be expanded in the direction along the
surface thereof. Specifically, the adhesive force of the adhesive B is sufficiently reduced by irradiating the contractible
sheet 2 with UV light, the surface of the expandable sheet 3 is subsequently attached to the group of small pieces 1a
at second-side surfaces thereof, as shown in (d) of Fig. 2, and the contractible sheet 2 is then peeled off from the first-
side surfaces of the group of small pieces 1a, as shown in (e) of Fig. 2. By doing so, it is possible to move the group of
small pieces 1a on the contractible sheet 2 to the expandable sheet 3 while keeping them orderly arranged, and it is
possible to fabricate a substrate sheet 10 including the group of small pieces 1a orderly arranged on the expandable
sheet 3 without the gaps A therebetween.
[0031] As described above, with this embodiment, there is an advantage in that it is not necessary to perform the task
of dividing the base substrate 1 into the group of small pieces 1a along the grooves, which is, in the related art, manually
performed by an operator by using a glass cutter, and that the group of small pieces 1a can be arrayed on the respective
sheets 2 and 3 without the gaps A therebetween, requiring only a simple operation.
[0032] The substrate sheet 10 fabricated in this way is used as described below.
[0033] First, as shown in Fig. 3A, a tissue section C is attached to the group of small pieces 1a in the substrate sheet
10, and the expandable sheet 3 is expanded in the direction along the surface thereof. By doing so, as shown in Fig.
3B, the small pieces 1a are separated from each other, thus forming the gaps A therebetween. At this time, because
the tissue section C is also pulled in the direction along the surface, the tissue section C is divided along the grid-like
gaps A into segments having substantially the same shapes as first-side surfaces of the small pieces 1a. By peeling off
the small pieces 1a from the expandable sheet 3, a user can collect segments of the tissue section C together with these
small pieces 1a.
[0034] At this time, if the tissue section is divided into segments by using a substrate in which the gaps A are already
formed between the small pieces 1a, the size and shape of the segments become variable in accordance with the width
of the gaps A. In contrast, in the case of the substrate 10 according to this embodiment designed for biological tissue,
because the small pieces 1a are arrayed without the gaps A between each other, variability in the positions at which the
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tissue section C is divided is suppressed, and thus, the tissue section C is divided into segments having a substantially
uniform size. Accordingly, there is an advantage in that the amount of biological tissue collected from the respective
small pieces 1a can be made substantially uniform.
[0035] Note that, although a UV-sensitive adhesive is used as the adhesive B in this embodiment, alternatively, a
temperature sensitive adhesive whose adhesive force is lost when heated or cooled may be used. In this case, the
contractible sheet 2 is heated or cooled in the transferring step S3 instead of being irradiated with UV rays.
[0036] In this way also, the contractible sheet 2 can easily be peeled off from the group of small pieces 1a without
disturbing the orderly arrangement of the group of small pieces 1a.
[0037] In addition, in this embodiment, an adhesive having a sufficiently greater adhesive force than the adhesive
applied to the contractible sheet 2 may be used as an adhesive to be applied to the expandable sheet 3. In this way
also, the contractible sheet 2 can easily be peeled off from the group of small pieces 1a while leaving the group of small
pieces 1a on the surface of the expandable sheet 3, to which the small pieces 1a are attached with a greater adhesive
force, without causing positional displacements thereof.
[0038] As such a contractible sheet 2 and expandable sheet 3, sheets having differing adhesive forces, such as an
adhesive tape designed for dicing, a masking tape that protects a material surface, and so forth, can be used in combi-
nation.
[0039] For example, SV-224 (adhesive force: 1.1 N/20 mm) and UE-111AJ (adhesive force: 8.3 N/20 mm), which are
made by Nitto Denko Co., can be used as the contractible sheet 2 and the expandable sheet 3, respectively. In addition,
UE-1088JM (adhesive force: 6.0 N/20 mm) and UE-111AJ, which are made by Nitto Denko Co., can also be used as
the contractible sheet 2 and the expandable sheet 3, respectively.
[0040] In addition, although a substrate to which a single tissue section can be attached is used as the base substrate
1 in this embodiment, alternatively, a substrate whose size allows for a plurality of tissue sections to be attached thereto
may be used. In this case, the transferring step S3 is performed by, for example, as shown in Fig. 4, covering end
surfaces of columnar pressing members 4 with the expandable sheets 3 and by pressing the end surfaces of the pressing
members 4 against the group of small pieces 1a. By doing so, small pieces from different regions among the group of
small pieces 1a are transferred to the plurality of expandable sheets 3. In order to facilitate the task, regions of the
expandable sheets 3 other than the regions to be attached to the group of small pieces 1a may be protected by protective
sheets 5 that do not attach to each other. As the protective sheets, it is preferable to use thin resin sheets, such as
polypropylene sheets or the like.
[0041] By doing so, it is possible to easily fabricate substrate sheets 10 in which the group of small pieces 1a is
arranged in an orderly fashion in arbitrary sizes and shapes in accordance with the sizes and shapes of the tissue
sections to be attached to the substrate sheets 10. In addition, it suffices to perform the cutting step S1 once to fabricate
the plurality of substrate sheets 10, and thus, the fabricating efficiency can be enhanced.
[0042] In addition, in this embodiment, a substrate sheet 10 in which the group of small pieces 1a is arranged in an
orderly fashion on the contractible sheet 2 may be fabricated by using a sheet that can be expanded and contracted in
a reversible manner in the direction along the surface thereof as the contractible sheet 2. A sheet formed of an elastic
material, for example, rubber or the like, is used as the contractible sheet 2.
[0043] In this case, in the cutting step S1, the base substrate 1 is cut in a state in which the contractible sheet 2 is
expanded by pulling it in the direction along the surface thereof. Subsequently, in the contracting step S2, the external
force pulling the contractible sheet 2 is released, thus making the contractible sheet 2 contract due to a self-contraction
force. Then, when dividing a tissue section, the contractible sheet 2 is expanded again by pulling it in the direction along
the surface thereof.
[0044] By doing so, the substrate sheet 10 can be fabricated in an even simpler manner by omitting the transferring
step S3.
[0045] In addition, although the transferring step S3 is performed after the contracting step S2 in this embodiment,
alternatively, a contracting step S21 may be performed after transferring steps S31 to S33, as shown in Fig. 5.
[0046] In this case, the sheet member (first sheet member) used in a cutting step S11 is not particularly limited so
long as the base substrate 1 can be attached thereto.
[0047] An expandable/contractible sheet member that possesses the property of contracting back to the original shape
without plastically deforming when expanded up to a certain amount is used as a transferring sheet member (second
sheet member) used in the transferring steps S31 to S33. In this case, by transferring the group of small pieces (Step
S33) in the state in which the expandable/contractible sheet member is expanded (Step S32), in the contracting step
S21, gaps between the group of small pieces can be closed by making the expandable/contractible sheet member
contract merely by releasing the tensile force acting on the expandable/contractible sheet member. Here, as a means
of expanding the expandable/contractible sheet member, it is possible to suitably use, for example, a wafer expander
that is used when expanding spaces between chips after a semiconductor wafer is diced into chips.
[0048] Note that it suffices that the transferring sheet member be contractible as with the above-described contractible
sheet 2. Suitable raw materials for such a contractible sheet member include resins used in semiconductor dicing tapes,
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such as polyvinyl chloride, polyolefin, polyethylene terephthalate, and so forth.
[0049] In addition, a UV-sensitive adhesive, which is generally used in semiconductor dicing tape, is suitably used as
an adhesive to be applied to the expandable/contractible sheet member. In addition, as described above, the transfer
of the group of small pieces 1a can also be facilitated by using an adhesive having a greater adhesive force than an
adhesive applied to the sheet member used in the cutting step S11 as an adhesive to be applied to the expandable/con-
tractible sheet member.

{Example}

[0050] Next, an Example of the above-described embodiment will be described.
[0051] In this Example, a method shown in Fig. 5 will be described, in which the group of small pieces are transferred
to the expandable/contractible sheet member (second sheet member) that is expanded in advance, and the spaces
between the small pieces are closed by making the expandable/contractible sheet member contract by releasing it from
the expanded state after the transfer.
[0052] First, after washing with water, an 18-mm square cover glass having a thickness of 0.13 mm to 0.17 mm (made
by Matsunami Glass Ind., Ltd.) was attached to a dicing tape (UE-111AJ, made by Nitto Denko Co.) that served as the
first sheet member, and was cut into a group of small pieces with spaces of about 1 mm therebetween by using a dicing
saw. By doing so, the cover glass was diced so that each side thereof was divided into 19 pieces. The cutting margin
formed between the small pieces at this time was about 80 mm.
[0053] Next, the adhesive force of the adhesive applied to the first sheet member was reduced by irradiating the first
sheet member with UV rays. A UV light-emitting-diode light source formed of ZUV-C10 (a controller made by Omron
Co.) and ZUV-H10 (an LED head made by Omron Co.) was used as a light source for the UV rays. At this time, the
output power of the UV rays was 150 mW at a wavelength of 365 nm. The UV rays were radiated at 100 % output power
for 60 seconds by moving the head at the back side of the first sheet member so that all small pieces in the group were
uniformly irradiated with the UV rays. Furthermore, polyethylene sheets were attached to portions of the surface of the
first sheet member where the group of small pieces was not attached, thus providing protection so as not to expose the
portions other than the portions to which the group of small pieces was attached.
[0054] Next, a dicing tape (UE-111AJ) that serves as the second sheet member was expanded by using a wafer
expander and was held in the expanded state. At this time, the second sheet member was expanded about 6 % in the
surface direction. Subsequently, the first sheet member in which the adhesive force of the adhesive had been reduced
was placed over the second sheet member at the center thereof so as to sandwich the group of small pieces with the
second sheet member, and the group of small pieces was sufficiently attached to the second sheet member by rolling
a rubber roller on the back side of the first sheet member. Next, the group of small pieces was transferred to the second
sheet member by slowly peeling off the first sheet member.
[0055] Subsequently, the second sheet member was made to contract by releasing it from the expanded state by
removing the second sheet member, to which the group of small pieces had been transferred, from the wafer expander.
Then, when the overall size of the group of small pieces that was arranged in an orderly fashion in the two axial directions
was measured, the size thereof was 16.85-mm square. In other words, the gap between the small pieces was about 16
pm. The above experiment confirmed that, with the substrate-sheet fabricating method according to the present invention,
the group of small pieces can be arranged in an orderly fashion with sufficiently small gaps therebetween.

{Reference Signs List}

[0056]

1 base substrate
1a small pieces
2 contractible sheet (first sheet member)
3 expandable sheet (second sheet member)
4 pressing member
5 protective sheet
10 substrate sheet
S1, S11 cutting step
S2, S21 contracting step
S3, S31, S32, S33 transferring step
A gap
B adhesive
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Claims

1. A substrate-sheet fabricating method comprising:

a cutting step of cutting into a group of small pieces (1a) a base substrate (1) whose first-side surface is attached
to a first sheet member (2);
a transferring step of, after the cutting step, transferring the group of small pieces (1a) to a second sheet member
(3) by attaching the second sheet member (3) to second-side surfaces of the group of small pieces (1a) and by
peeling off the first sheet member (2)from the first-side surfaces of the group of small pieces (1a); further
characterized in
a contracting step of making the first sheet member (2) or the second sheet member (3) contract in a direction
along a surface thereof,
wherein in a case where the first sheet member (2) is made to contract in the contracting step, the contracting
step is performed before the transferring step, and
in a case where the second sheet member (3) is made to contract in the contracting step, the contracting step
is performed after the transferring step.

2. The substrate-sheet fabricating method according to Claim 1,
wherein the second sheet member (3) is made to be contracted in the contracting step and can be expanded in the
direction along the surface,
in the transferring step, the group of small pieces (1a) are transferred in a state in which the second sheet member
(3) is expanded, and
in the contracting step, the second sheet member (3) is made to contract by releasing a tensile force acting on the
second sheet member (3) in the direction along the surface thereof.

3. The substrate-sheet fabricating method according to Claim 1,
wherein the second sheet member (3) possesses thermal contractibility, and
in the contracting step, the second sheet member (3) is made to contract by means of heating.

4. The substrate-sheet fabricating method according to Claim 1,
wherein the first sheet member (2) is made to be contracted in the contracting step and can be expanded in the
direction along the surface thereof,
in the cutting step, the group of small pieces (1a) are cut in a state in which the first sheet member (2) is expanded, and
in the contracting step, the first sheet member (2) is made to contract by releasing a tensile force acting on the first
sheet member (2) in the direction along the surface thereof.

5. The substrate-sheet fabricating method according to Claim 1,
wherein the first sheet member (2) possesses thermal contractibility, and
in the contracting step, the first sheet member (2) is made to contract by means of heating.

6. The substrate-sheet fabricating method according to any one of Claims 1 to 5,
wherein the base substrate (1) is attached to the first sheet member (2) by means of a UV-sensitive adhesive whose
adhesive force decreases when irradiated with UV rays; and
in the transferring step, the first sheet member (2) is peeled off from the first-side surfaces of the group of small
pieces (1a) by irradiating the first sheet member (2) with UV rays.

7. The substrate-sheet fabricating method according to any one of Claims 1 to 5,
wherein the base substrate (1) is attached to the first sheet member (2) by means of a temperature sensitive adhesive
whose adhesive force decreases when subjected to a temperature change, and
in the transferring step, the first sheet member (2) is peeled off from the first-side surfaces of the group of small
pieces (1a) by heating or cooling the first sheet member (2).

8. The substrate-sheet fabricating method according to any one of Claims 1 to 5,
wherein, in the transferring step, the second sheet member (3) is attached to the second-side surfaces of the group
of small pieces (1a) by means of a greater adhesive force than that attaching the first sheet member (2).

9. The substrate-sheet fabricating method according to any one of Claims 1 to 8,
wherein a plurality of second sheet members (3) are employed, and
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in the transferring step, small pieces from different regions in the group of small pieces (1a) are transferred to the
plurality of second sheet members (3).

Patentansprüche

1. Verfahren zum Fertigen einer Substratfolie mit:

einem Schneideschritt zum Schneiden eines Grundsubstrats (1), dessen Fläche auf einer ersten Seite an einem
ersten Folienelement (2) befestigt ist, in eine Gruppe kleiner Stücke (1a);
einem Übertragungsschritt zum Übertragen der Gruppe kleiner Stücke (1a) nach dem Schneideschritt auf ein
zweites Folienelement (3) durch Befestigen des zweiten Folienelements (3) an Flächen der Gruppe kleiner
Stücke (1a) auf einer zweiten Seite und durch Ablösen des ersten Folienelements (2) von den Flächen der
Gruppe kleiner Stücke (1a) auf der ersten Seite; ferner gekennzeichnet durch
einem Kontraktionsschritt zum Bewirken, dass das erste Folienelement (2) oder das zweite Folienelement (3)
in einer Richtung entlang einer Fläche davon kontrahiert,
wobei in einem Fall, in dem in dem Kontraktionsschritt bewirkt wird, dass das erste Folienelement (2) kontrahiert,
der Kontraktionsschritt vor dem Übertragungsschritt durchgeführt wird, und
in einem Fall, in dem in dem Kontraktionsschritt bewirkt wird, dass das zweite Folienelement (3) kontrahiert,
der Kontraktionsschritt nach dem Übertragungsschritt durchgeführt wird.

2. Verfahren zum Fertigen einer Substratfolie nach Anspruch 1,
wobei in dem Kontraktionsschritt bewirkt wird, dass das zweite Folienelement (3) kontrahiert, und dieses in der
Richtung entlang der Fläche ausdehnbar ist,
die Gruppe kleiner Stücke (1a) in dem Übertragungsschritt in einem Zustand übertragen wird, in dem das zweite
Folienelement (3) ausgedehnt ist, und
in dem Kontraktionsschritt durch Lösen einer Zugkraft, die auf das zweite Folienelement (3) in der Richtung entlang
der Fläche davon wirkt, bewirkt wird, dass das zweite Folienelement (3) kontrahiert.

3. Verfahren zum Fertigen einer Substratfolie nach Anspruch 1,
wobei das zweite Folienelement (3) eine Wärmekontraktionsfähigkeit besitzt und in dem Kontraktionsschritt mithilfe
von Wärme bewirkt wird, dass das zweite Folienelement (3) kontrahiert.

4. Verfahren zum Fertigen einer Substratfolie nach Anspruch 1,
wobei in dem Kontraktionsschritt bewirkt wird, dass das erste Folienelement (2) kontrahiert, und dieses in der
Richtung entlang der Fläche davon ausdehnbar ist,
wobei die Gruppe kleiner Stücke (1a) in dem Schneideschritt in einem Zustand geschnitten wird, in dem das erste
Folienelement (2) ausgedehnt ist, und
in dem Kontraktionsschritt durch Lösen einer Zugkraft, die auf das erste Folienelement (2) wirkt, bewirkt wird, dass
das erste Folienelement (2) in der Richtung entlang der Fläche davon kontrahiert.

5. Verfahren zum Fertigen einer Substratfolie nach Anspruch 1,
wobei das erste Folienelement (2) eine Wärmekontraktionsfähigkeit besitzt, und
in dem Kontraktionsschritt mithilfe von Wärme bewirkt wird, dass das erste Folienelement (2) kontrahiert.

6. Verfahren zum Fertigen einer Substratfolie nach einem beliebigen der Ansprüche 1 bis 5,
wobei das Grundsubstrat (1) mithilfe eines UV-empfindlichen Haftmittels, dessen Haftkraft abnimmt, wenn es mit
UV-Strahlen bestrahlt wird, an dem ersten Folienelement (2) befestigt wird; und
das erste Folienelement (2) in dem Übertragungsschritt von den Flächen der Gruppe kleiner Stücke (1a) auf der
ersten Seite durch Bestrahlen des ersten Folienelements (2) mit UV-Strahlen abgelöst wird.

7. Verfahren zum Fertigen einer Substratfolie nach einem beliebigen der Ansprüche 1 bis 5,
wobei das Grundsubstrat (1) mithilfe eines temperaturempfindlichen Haftmittels, dessen Haftkraft abnimmt, wenn
es einer Temperaturänderung ausgesetzt wird, an dem ersten Folienelement (2) befestigt wird, und
das erste Folienelement (2) in dem Übertragungsschritt von den Flächen der Gruppe kleiner Stücke (1a) auf der
ersten Seite durch Erwärmen oder Abkühlen des ersten Folienelements (2) abgelöst wird.

8. Verfahren zum Fertigen einer Substratfolie nach einem beliebigen der Ansprüche 1 bis 5, wobei das zweite Foli-
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enelement (3) in dem Übertragungsschritt mithilfe einer größeren Haftkraft als derjenigen, die das erste Folienele-
ment (2) befestigt, an den Flächen der Gruppe kleiner Stücke (1a) auf der zweiten Seite befestigt wird.

9. Verfahren zum Fertigen einer Substratfolie nach einem beliebigen der Ansprüche 1 bis 8,
wobei eine Mehrzahl von zweiten Folienelementen (3) eingesetzt wird, und
in dem Übertragungsschritt kleine Stücke aus verschiedenen Bereichen in der Gruppe kleiner Stücke (1a) zu der
Mehrzahl von zweiten Folienelementen (3) übertragen werden.

Revendications

1. Procédé de fabrication de feuille substrat comprenant :

une étape de coupe pour couper en un groupe de petits morceaux (1a) un substrat de base (1) dont la surface
de premier côté est fixée à un premier élément en feuille (2) ;
une étape de transfert pour, après l’étape de coupe, transférer le groupe de petits morceaux (1a) sur un deuxième
élément en feuille (3) en fixant le deuxième élément en feuille (3) sur des surfaces de deuxième côté du groupe
de petits morceaux (1a) et en pelant le premier élément en feuille (2) des surfaces de premier côté du groupe
de petits morceaux (1a) ; caractérisé en outre par
une étape de contraction pour faire se contracter le premier élément en feuille (2) ou le deuxième élément en
feuille (3) dans un sens le long d’une surface de celui-ci,
dans lequel, dans un cas où le premier élément en feuille (2) est fait se contracter à l’étape de contraction,
l’étape de contraction est mise en oeuvre avant l’étape de transfert, et
dans un cas où le deuxième élément en feuille (3) est fait se contracter à l’étape de contraction, l’étape de
contraction est mise en oeuvre après l’étape de transfert.

2. Procédé de fabrication de feuille substrat selon la revendication 1,
dans lequel le deuxième élément en feuille (3) est fait pour être contracté à l’étape de contraction et peut être
expansé dans le sens le long de la surface,
à l’étape de transfert, le groupe de petits morceaux (1a) sont transférés dans un état dans lequel le deuxième
élément en feuille (3) est expansé, et
à l’étape de contraction, le deuxième élément en feuille (3) est fait se contracter par libération d’une force de traction
agissant sur le deuxième élément en feuille (3) dans le sens le long de la surface de celui-ci.

3. Procédé de fabrication de feuille substrat selon la revendication 1,
dans lequel le deuxième élément en feuille (3) possède une contractilité thermique, et
à l’étape de contraction, le deuxième élément en feuille (3) est fait se contracter au moyen d’un chauffage.

4. Procédé de fabrication de feuille substrat selon la revendication 1,
dans lequel le premier élément en feuille (2) est fait pour être contracté à l’étape de contraction et peut être expansé
dans le sens le long de la surface de celui-ci,
à l’étape de coupe, le groupe de petits morceaux (1a) sont coupés dans un état dans lequel le premier élément en
feuille (2) est expansé, et
à l’étape de contraction, le premier élément en feuille (2) est fait se contracter par libération d’une force de traction
agissant sur le premier élément en feuille (2) dans le sens le long de la surface de celui-ci.

5. Procédé de fabrication de feuille substrat selon la revendication 1,
dans lequel le premier élément en feuille (2) possède une contractilité thermique, et
à l’étape de contraction, le premier élément en feuille (2) est fait se contracter au moyen d’un chauffage.

6. Procédé de fabrication de feuille substrat selon l’une quelconque des revendications 1 à 5,
dans lequel le substrat de base (1) est fixé au premier élément en feuille (2) au moyen d’un adhésif sensible aux
UV dont la force adhésive diminue lorsqu’il est irradié avec des rayons UV ; et
à l’étape de transfert, le premier élément en feuille (2) est pelé des surfaces de premier côté du groupe de petits
morceaux (1a) par irradiation du premier élément en feuille (2) avec des rayons UV.

7. Procédé de fabrication de feuille substrat selon l’une quelconque des revendications 1 à 5,
dans lequel le substrat de base (1) est fixé au premier élément en feuille (2) au moyen d’un adhésif sensible à la
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température dont la force adhésive diminue lorsqu’il est soumis à un changement de température ; et
à l’étape de transfert, le premier élément en feuille (2) est pelé des surfaces de premier côté du groupe de petits
morceaux (1a) par chauffage ou refroidissement du premier élément en feuille (2).

8. Procédé de fabrication de feuille substrat selon l’une quelconque des revendications 1 à 5, dans lequel, à l’étape
de transfert, le deuxième élément en feuille (3) est fixé aux surfaces de deuxième côté du groupe de petits morceaux
(1a) au moyen d’une force adhésive plus importante que la fixation du premier élément en feuille (2).

9. Procédé de fabrication de feuille substrat selon l’une quelconque des revendications 1 à 8,
dans lequel une pluralité de deuxièmes éléments en feuille (3) sont employés, et
à l’étape de transfert, des petits morceaux de différentes régions dans le groupe de petits morceaux (1a) sont
transférés sur la pluralité de deuxièmes éléments en feuille (3).
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