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(54) Stamp structures and transfer methods using the same

(57) A stamp structure includes a stamp frame hav-
ing a plate part. The plate part includes a plurality of holes.
The plurality of holes are configured to facilitate the ad-

sorption of an object to the plate part during a transfer of
the object from a donor substrate to a target substrate.
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Description

FIELD OF THE INVENTION

[0001] Some example embodiments relate to stamp
structures and/or transfer methods using the same.

BACKGROUND OF THE INVENTION

[0002] An interest in transfer technology using a poly-
dimethylsiloxane (PDMS) stamp has recently increased.
This technology involves fabricating a single crystalline
silicon or Group III-V compound semiconductor microri-
bbon which may be manufactured only on a specific sub-
strate, desorbing the single crystalline silicon or Group
III-V compound semiconductor microribbon using a
PDMS stamp, and transferring the desorbed single crys-
talline silicon or Group III-V compound semiconductor
microribbon to a target substrate. Such technology allows
highly functional ribbons requiring particular process
conditions (e.g., relatively high temperature, relatively
high pressure, an H2 atmosphere, etc.) as well as a spe-
cific substrate (e.g., a silicon-on-insulator (SOI) substrate
or a GaAs substrate) to be transferred to various sub-
strates, thus enabling manufacturing of various devices.
[0003] An adhesion layer such as UV curable poly-
urethane has been used to transfer single crystalline rib-
bons adsorbed on a PDMS stamp to a target substrate,
but the adhesive material may frequently cause a proc-
ess limitation. To this end, research into technology for
transferring the PDMS stamp without the adhesion layer
has been conducted.
[0004] Typical methods for transferring a single crys-
talline ribbon without the adhesion layer include a method
that uses viscoelastic properties of the PDMS stamp. In
this method, the ribbon may be transferred to a target
substrate by promptly desorbing a single crystalline rib-
bon from a donor substrate to increase a bonding force
between the single crystalline ribbon and the PDMS
stamp in the case of desorption, and by slowly desorbing
the single crystalline ribbon from the donor substrate to
decrease the bonding force between the single crystal-
line ribbon and the PDMS stamp in the case of transfer-
ring. In order to control an adhesive force between the
single crystalline ribbon and the PDMS stamp more ef-
fectively using this technology, a method of controlling
adhesive force by reversibly changing a structure of the
PDMS stamp has been developed, and a laser driven
transfer printing (LDTP) method of transferring the ribbon
by irradiating a pulsed laser to an interface between the
single crystalline ribbon and the PDMS stamp, thereby
causing a thermal expansion difference therebetween,
has also been developed.
[0005] However, in the method of transferring without
an adhesive layer by using a desorption rate and shape
control method of a PDMS stamp, since it is difficult to
control the uniform desorption rate and the shape over
an entire area of a substrate as the substrate and an

apparatus are enlarged, it is difficult to manufacture the
substrate in a larger scale, and there is a higher possibility
of alignment accuracy being reduced during transferring,
according to the change in shape of the PDMS stamp.
Additionally, since the LDTP method also uses thermal
expansion of PDMS, the alignment accuracy may be fur-
ther reduced during transferring.

SUMMARY OF THE INVENTION

[0006] Some example embodiments relate to stamp
structures and transfer methods using the same.
[0007] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent
from the description, or may be learned by practice of
the presented embodiments.
[0008] According to an example embodiment, a stamp
structure may include a stamp frame including a plate
part, the plate part including a plurality of holes, the plu-
rality of holes configured to facilitate the adsorption of an
object to the plate part during a transfer of the object from
a donor substrate to a target substrate.
[0009] The plurality of holes may include at least one
of cylindrical holes and slit-shaped holes. The stamp
frame may include at least one of PDMS (polydimethyl-
siloxane), PMMS (poly(methyl-p-methoxyphenylsi-
lylene), PC (polycarbonate), PU (polyurethane), PUA
(polyurethane acrylate), glass, quartz, and metal. The
stamp frame may include a rigid material.
[0010] The stamp structure may further include a mem-
brane on one side of the plate part, the membrane in-
cluding a material more flexible than the rigid material.
The one side may face the object when the object is trans-
ferred, and the plurality of holes may pass through the
plate part and the membrane. The one side may be pat-
terned to include alternating concave portions and con-
vex portions. The plurality of holes may pass through the
convex portions or the concave portions. The one side
may be opposite a side facing the object when the object
is transferred, and the membrane may cover the plurality
of holes.
[0011] A bottom surface of the plate part may face the
object when the object is transferred, and the bottom sur-
face may be patterned to include alternating concave por-
tions and convex portions. The plurality of holes may pass
through the convex portions or the concave portions. The
stamp frame may include a rigid material. The stamp
structure may further include a membrane on the bottom
surface of the plate part, the membrane including a ma-
terial more flexible than the rigid material.
[0012] According to another example embodiment, a
transfer method may include preparing a stamp structure,
the stamp structure including a stamp frame, the stamp
frame having a plate part, the plate part including a plu-
rality of holes; attaching the stamp structure to an object
on a donor substrate to separate the object from the do-
nor substrate; and moving the object to a target substrate
and separating the stamp structure from the object.
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[0013] The plurality of holes may include at least one
of cylindrical holes and slit-shaped holes. The stamp
structure may be attached to the object such that at least
one of the plurality of holes corresponds to one object.
The stamp structure may also be attached to the object
such that at least two holes correspond to one object.
The stamp structure may be attached using a vacuum
compression method of inhaling air through the plurality
of holes. The object may be separated from the stamp
structure using an air pressing method of injecting air
through the plurality of holes.
[0014] The stamp frame may be formed of a rigid ma-
terial. The stamp structure may further include a mem-
brane on one side of the plate part facing the object, the
membrane formed of a material more flexible than the
rigid material. The stamp structure may be attached using
an intermolecular force between the membrane and the
object. The object may be separated from the stamp
structure using an air pressing method of injecting air
through the plurality of holes.

BRIEF DESCRIPTION OF THE EMBODIMENTS

[0015] The above and/or other aspects of example em-
bodiments will become more apparent and appreciated
when the following description is taken in conjunction with
the accompanying drawings of which:

FIG. 1 is a perspective view schematically illustrating
a stamp structure according to an example embod-
iment;
FIGS. 2A to 2F are views illustrating an example of
a transfer method using the stamp structure of FIG. 1;
FIGS. 3A and 3B are views illustrating another ex-
ample of a transfer method using the stamp structure
of FIG. 1;
FIGS. 4A to 4C are perspective views schematically
illustrating a stamp structure according to another
example embodiment and a transfer method using
the stamp structure;
FIGS. 5A to 5C are views schematically illustrating
a stamp structure according to another example em-
bodiment and a transfer method using the stamp
structure;
FIG. 6 is a cross-sectional view schematically illus-
trating a stamp structure according to another exam-
ple embodiment;
FIG. 7 is a cross-sectional view schematically illus-
trating a stamp structure according to another exam-
ple embodiment;
FIG. 8 is a cross-sectional view schematically illus-
trating a stamp structure according to another exam-
ple embodiment;
FIG. 9 is a cross-sectional view schematically illus-
trating a stamp structure according to another exam-
ple embodiment;
FIG. 10 is a cross-sectional view schematically illus-
trating a stamp structure according to another exam-

ple embodiment;
FIG. 11 is a cross-sectional view schematically illus-
trating a stamp structure according to another exam-
ple embodiment;
FIG. 12 is a cross-sectional view schematically illus-
trating a stamp structure according to another exam-
ple embodiment;
FIGS. 13A to 13C are views schematically illustrating
a method of manufacturing the stamp structure of
FIG. 12; and
FIGS. 14A to 14D are views describing a transfer
method using the stamp structure of FIG. 12.

DETAILED DESCRIPTION OF THE DRAWINGS

[0016] Reference will now be made in more detail to
various embodiments, examples of which are illustrated
in the accompanying drawings, wherein like reference
numerals refer to like elements throughout. In this regard,
the present embodiments may have different forms and
should not be construed as being limited to the descrip-
tions set forth herein. Accordingly, the embodiments are
merely described below, by referring to the figures, to
explain aspects of the present description. Also, example
embodiments described herein are given for illustrative
purposes only and various modifications thereof may be
made. Furthermore, in a layered structure described
herein, the term "upper portion" or "upper" should be un-
derstood as including not only one element contacting
and directly being on the other element but also one el-
ement being above the other element without contacting
the other element.
[0017] It will be understood that, although the terms
first, second, third etc. may be used herein to describe
various elements, these elements should not be limited
by these terms. These terms are used to distinguish one
element from another. Thus, a first element discussed
below could be termed a second element without depart-
ing from the teachings of example embodiments. As used
herein, the term "and/or" includes any and all combina-
tions of one or more of the associated listed items.
[0018] The terminology used herein is for the purpose
of describing particular example embodiments only and
is not intended to be limiting of the present disclosure.
As used herein, the singular forms "a," "an" and "the" are
intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further un-
derstood that the terms "comprises" and/or "comprising,"
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups there-
of.
[0019] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this disclosure belongs. It will be
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further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
in the context of the relevant art and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.
[0020] FIG. 1 is a perspective view schematically illus-
trating a stamp structure 100 according to an example
embodiment.
[0021] Referring to FIG. 1, the stamp structure 100,
which is for transferring an object formed on a donor sub-
strate to a target substrate, includes a stamp frame 110
having a plate part attached to the object, and a plurality
of holes H passing through the plate part.
[0022] The plurality of holes H are formed so that the
object may be pressed tightly to the stamp structure and
well separated from the stamp structure, wherein shape,
number, and arrangement of the plurality of holes may
be determined by considering the form of the object. For
instance, the plurality of holes H may include cylindrical
holes as illustrated in FIG. 1. However, the plurality of
holes H are not limited thereto.
[0023] Materials for the stamp frame 110 may include
a rigid material as well as flexible materials. For example,
polydimethylsiloxane (PDMS), poly(methyl-p-methoxy-
phenylsilylene (PMMS), polycarbonate (PC), poly-
urethane (PU), polyurethane acrylate (PUA), glass,
quartz, and metal may be used as the materials for the
stamp frame 110.
[0024] FIGS. 2A to 2F are views illustrating an example
of a transfer method using the stamp structure 100 of
FIG. 1.
[0025] As illustrated in FIG. 2A, the stamp structure
100 is arranged such that the plurality of holes H respec-
tively face a plurality of objects 30 formed on a donor
substrate S1. Thus, the plurality of holes are configured,
i.e. arranged, to correspond to a plurality of objects
formed of a semiconductor microribbon on substrate S1.
[0026] The object 30 may be raised above the donor
substrate S1 by bridges 50. The object 30 may be pre-
pared in the manner illustrated in FIG. 2A so that it is well
separated from the donor substrate S1, or may be pre-
pared to have a "T" shaped structure so that one bridge
supports one object.
[0027] As illustrated in FIG. 2B, the stamp structure
100 is arranged on the object 30, and air is inhaled
through the plurality of holes H to vacuum press the object
30 to the stamp structure 100.
[0028] When the stamp structure 100 is lifted as illus-
trated in FIG. 2C, the object 30 is desorbed from the
bridges 50 and separated from the donor substrate S1
due to the object 30 being adsorbed/pressed to the stamp
structure 100.
[0029] FIG. 2D is a plan view of the object 30 attached
to the stamp structure 100 as illustrated in FIG. 2C, and
illustrates the correspondence relationship between the
object 30 and the holes H. As illustrated in FIG. 2D, the
object 30 is attached to the stamp structure 100 in such

a manner that one hole H corresponds to one object 30.
[0030] Thereafter, as illustrated in FIG. 2E, the object
30 is attached to the target substrate S2 by an air pressing
method of injecting air through the plurality of holes H
after the stamp structure 100 to which the object 30 is
attached is placed on the target substrate S2.
[0031] As illustrated in FIG. 2F, the stamp structure
100 is separated from the object 30 to complete transfer
of the object 30 to the target substrate S2.
[0032] A transfer method using the stamp structure 100
according to the present embodiment separates the ob-
ject 30 from the donor substrate S1 and attaches the
object 30 to the target substrate S2 by a method of air
inhalation and air injection with respect to a plurality of
holes H formed in the stamp structure 100. Alignment
accuracy of the object 30 is improved when the object
30 formed on a relatively large area is transferred since
it is possible to transfer the object 30 by a relatively simple
process, and since the stamp structure 100 is formed of
a rigid material, the stamp structure 100 is not modified
during transferring.
[0033] Hereinafter, stamp structures and transfer
methods of various embodiments are described.
[0034] FIGS. 3A and 3B are views illustrating another
example of a transfer method using the stamp structure
100 of FIG. 1.
[0035] Referring to FIG. 3A, a transfer method of the
present embodiment is different from the transfer meth-
ods described in FIGS. 2A to 2F in that two or more holes
correspond to one object 30 when the object 30 is ad-
sorbed/attached to the stamp structure 100. For instance,
an appropriate number of holes H correspond to one ob-
ject 30 according to the size of the object 30 such that
the object 30 is attached to the stamp structure 100 with
a uniform compression force.
[0036] It is illustrated in FIG. 3B that four holes H cor-
respond to one object 30. However, this is just an exam-
ple and is not limited thereto. For instance, the stamp
structure 100 may be configured such that three or less
(or five or more) holes H correspond to one object 30.
[0037] FIGS. 4A to 4C are perspective views schemat-
ically illustrating a stamp structure 101 according to an-
other example embodiment, and illustrate a transfer
method using the stamp structure.
[0038] Referring to FIG. 4A, holes H formed in the
stamp structure 101 are formed as sl its.
[0039] As illustrated in FIGS. 4B and 4C, the object 30
may be attached to the stamp structure 101 in such a
way that one object 30 corresponds to three slit-shaped
holes H. However, the present embodiment is not limited
thereto.
[0040] FIGS. 5A to 5C are views schematically illus-
trating a stamp structure 102 according to another em-
bodiment, and illustrate a transfer method using the
stamp structure.
[0041] Referring to FIG. 5A, the stamp structure 102
includes a stamp frame 110 having a plate part, a plurality
of holes H passing through the plate part, and a flexible
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membrane 120 formed on one side of the plate part. The
stamp frame 110 may be formed of rigid material, and
the membrane 120 may be formed of a material that is
more flexible than the stamp frame 110. The membrane
120 may be formed of a polymer material that has flexible
properties. A plurality of holes H may be formed to have
a cylindrical shape as illustrated in FIG. 1, or may be
formed as slits as illustrated in FIG. 4A. However, the
present disclosure is not limited to the examples illustrat-
ed in these drawings.
[0042] As illustrated in FIG. 5B, the membrane 120
may be formed to have a shape such that the membrane
covers a plurality of holes H on the opposite side to a
side of a stamp structure 102 to which an object 30 is
attached during a transfer of the object 30. Since the
membrane 120 has flexible properties, the membrane
120 is deformed in a convex shape in the upward direc-
tion or in the downward direction as illustrated in FIGS.
5B and 5C, and thus allows the object 30 to be vacuum-
pressed to the stamp structure 102 or allows the object
30 to be separated from the stamp structure 102 by air
pressing.
[0043] The above-mentioned structure has an effect
that each of the plurality of holes H is isolated by the
membrane 120. In the case of not having the membrane
120, when the to-be-transferred bodies 30 are picked up,
some of the to-be-transferred bodies 30 may not be
picked up. In this case, vacuum is broken at the corre-
sponding holes, and thus leakage occurs and an inhala-
tion force applied to the to-be-transferred bodies 30 may
be weakened accordingly. However, in the case of the
present embodiment, since the inhalation force of each
of the plurality of holes H is independently formed by the
membrane 120, picking up of the remaining to-be-trans-
ferred bodies 30 is not influenced even if some of the to-
be-transferred bodies 30 are not picked up.
[0044] While the above-described embodiment de-
scribes the transfer method in which one object 30 cor-
responds to one of the holes H, this is only an example
and a transfer method in which one pattern of the object
30 corresponds to two or more holes H may be also pos-
sible as illustrated in FIGS. 3A and 3B.
[0045] FIG. 6 is a cross-sectional view schematically
illustrating a stamp structure 200 according to another
example embodiment.
[0046] The stamp structure 200 of the present embod-
iment is patterned in such a shape that the bottom 210a
of a stamp frame 210 has concave portions 213 and con-
vex portions 216. A plurality of holes H are formed in such
a manner that the holes H pass through the convex por-
tions 216. Such a structure enables the object 30 to be
attached to the convex portions 216, and facilitates ad-
justment of an alignment degree during transferring of
the object 30. Although FIG. 6 illustrates that one of the
holes H is formed in the convex portions 216, this is only
an example, and the convex portions 216 may be mod-
ified in such a manner that a plurality of holes H are
formed in the convex portions 216.

[0047] FIG. 7 is a cross-sectional view schematically
illustrating a stamp structure according to another exam-
ple embodiment.
[0048] A stamp structure 300 of the present embodi-
ment is patterned in such a shape that the bottom 310a
of a stamp frame 310 has concave portions 313 and con-
vex portions 316. A plurality of holes H are formed in such
a manner that the holes H pass through the concave
portions 313. This structure enables the object 30 to be
attached to the concave portions 313, and facilitates ad-
justment of an alignment degree during transferring of
the object 30 as in the embodiment of FIG. 6. Although
FIG. 7 illustrates that one of the holes H is formed in the
concave portions 313, this is only an example, and the
concave portions 313 may be deformed in such a manner
that a plurality of holes H are formed in the concave por-
tions 313.
[0049] FIG. 8 is a cross-sectional view schematically
illustrating a stamp structure 400 according to another
example embodiment.
[0050] The stamp structure 400 includes a stamp
frame 410 having a plate part, and a membrane 420
formed on the bottom of the stamp frame 410. A plurality
of holes H are formed in such a manner that the holes
pass through the plate part and the membrane 420. The
stamp frame 410 may be formed of a rigid material, and
the membrane 420 may be formed of a material that is
more flexible than the stamp frame 410. The stamp struc-
ture 400 of such a structure enables pressing of an object
by using viscoelastic properties of the membrane 420.
Namely, since intermolecular force, Van der Waals force
between the membrane 420 and the object 30 can be
used in the stamp structure 400, the vacuum inhalation
process may be omitted.
[0051] Hereinafter, as in the embodiment of FIG. 8,
examples of the stamp structure constructed in such a
manner that the vacuum inhalation process may be omit-
ted during pressing of the object will be explained.
[0052] FIG. 9 is a cross-sectional view schematically
illustrating a stamp structure 500 according to another
example embodiment.
[0053] The stamp structure 500 of the present embod-
iment has a plate part 512 which is entirely formed of a
flexible polymer material. That is, a stamp frame 510 may
include a frame part 514 formed of a rigid material and
a plate part 512 formed of a flexible material, and a plu-
rality of holes H are formed in such a way that the holes
pass through the plate part 512.
[0054] FIG. 10 is a cross-sectional view schematically
illustrating a stamp structure 600 according to another
example embodiment.
[0055] The stamp structure 600 includes a stamp
frame 610 having a plate part and a membrane 620
formed on the bottom of the stamp frame 610. The bottom
of the membrane 620 facing an object when the object
is transferred is patterned to have a shape in which con-
cave portions and convex portions are alternated. A plu-
rality of holes H are formed in such a manner that the
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plurality of holes H pass through both the plate part and
the membrane 620. For instance, the plurality of holes H
may be formed in positions where the holes H pass
through the convex portions as illustrated in FIG. 10.
[0056] FIG. 11 is a cross-sectional view schematically
illustrating a stamp structure 700 according to another
example embodiment.
[0057] The stamp structure 700 includes a stamp
frame 710 having a plate part and a membrane 720
formed on the bottom of the stamp frame 710. The bottom
of the membrane 720 facing an object when the object
is transferred, is patterned to have a shape in which con-
cave portions and convex portions are alternated. A plu-
rality of holes H are formed in such a manner that the
plurality of holes H pass through the plate part and the
membrane 720. For instance, the plurality of holes H may
be formed in positions where the holes H pass through
the concave portions as illustrated in FIG. 11.
[0058] FIG. 12 is a cross-sectional view schematically
illustrating a stamp structure 800 according to another
example embodiment.
[0059] The stamp structure 800 of the present embod-
iment includes a stamp frame 810 which has a plurality
of holes H, and of which the bottom is patterned to have
a shape in which concave portions and convex portions
are alternated and a membrane 820 formed on the bot-
tom of the stamp frame 810.
[0060] The stamp structure 800 of the present embod-
iment is the same as a structure in which a membrane
is formed on the bottom of the stamp structure 200 of
FIG. 6, or may be modified into a structure in which a
membrane is formed on the bottom of the stamp structure
300 of FIG. 7, which is different from the structure of FIG.
6.
[0061] FIGS. 13A to 13C are views schematically illus-
trating a method of manufacturing the stamp structure
800 of FIG. 12.
[0062] As illustrated in FIG. 13A, the stamp frame 810,
which has a plurality of holes H, and on the bottom of
which concave portions and convex portions are pat-
terned in such a shape that the concave portions and the
convex portions are alternated, is formed. The stamp
frame 810 may be formed of a rigid material such as
glass, quartz, and metal.
[0063] The stamp structure 800 is formed by forming
a membrane 820 on the bottom of the stamp frame 810
as illustrated in FIG. 13B, and performing an oxygen plas-
ma process, thereby extending the holes H in such a way
that holes H formed in the stamp frame 810 pass through
the membrane 820 as illustrated in FIG. 13C.
[0064] FIGS. 14A to 14D are views illustrating a trans-
fer method using the stamp structure 800 of FIG. 12.
[0065] As illustrated in FIGS. 14A and 14B, when the
object 30 formed on the donor substrate S1 is pressed
to the stamp structure 800, the object 30 is adhered to
the bottom of the stamp structure 800 by intermolecular
force between the membrane 820 and the object 30. Ac-
cordingly, the object 30 may be desorbed from the bridg-

es 50 without using the vacuum inhalation process such
that the object 30 is separated from the donor substrate
S1.
[0066] The object 30 pressed to the stamp structure
800 is separated from the stamp structure 800 such that
the object 30 may be adhered to the target substrate S2
by an air pressing method of injecting air through the
plurality of holes H when the object 30 is transferred to
the target substrate S2 as illustrated in FIG. 14C and
[0067] FIG.14D.
[0068] While the transfer method illustrated in FIGS.
14A to 14D has been described in regard to the stamp
structure 800 of FIG. 12, the same transfer method may
be used even when the stamp structures 400, 500, 600
and 700 of FIGS. 8 to 11 including polymer membranes
having viscoelastic properties are used.
[0069] Furthermore, while the transfer method in which
one object 30 corresponds to one of the holes H is de-
scribed in the descriptions of FIGS. 14A to 14C, this is
merely an example and may be changed to a transfer
method in which one object 30 corresponds to two or
more holes H. For instance, the stamp structure 800 may
be changed to have a shape in which two or more holes
H are formed in the convex portions in order to change
the transfer method.
[0070] The above-mentioned stamp structure includes
a stamp frame having a plate part to be attached to the
object, and a plurality of holes passing through the plate
part, and thus may transfer the object to the target sub-
strate by separating the object from the donor substrate
without using the adhesive layer.
[0071] Since the transfer methods using the above-
mentioned stamp structure include pressing/adsorbing
the object using vacuum inhalation and/or intermolecular
interactions and transferring the object to the target sub-
strate using desorption by air pressing, the stamp frame
may be formed from a rigid material such that the stamp
frame is not deformed during transferring. Accordingly,
even when a plurality of to-be-transferred bodies are
transferred to the target substrate, alignment accuracy
is relatively high.
[0072] Highly functional devices in various fields such
as high performance flexible devices may be manufac-
tured by transferring various functional materials, such
as single crystalline Si, Group III-V compound semicon-
ductor, that may be prepared on particular substrates to
desired (or predetermined) substrates according to the
above-mentioned stamp structures and transfer methods
using the stamp structures.
[0073] It should be understood that example embodi-
ments described herein should be considered in a de-
scriptive sense only and not for purposes of limitation.
Descriptions of features or aspects within each embod-
iment should typically be considered as available for oth-
er similar features or aspects in other embodiments.
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Claims

1. A stamp structure for transferring an object of sem-
iconductor ribbon, comprising:

a stamp frame having a plate part, the plate part
including a plurality of holes, the plurality of holes
configured to facilitate the adsorption of the ob-
ject to the plate part during a transfer of the ob-
ject from a donor substrate to a target substrate.

2. The stamp structure of claim 1, wherein the plurality
of holes include cylindrical holes or slit-shaped holes.

3. The stamp structure of claim 1, wherein the stamp
frame includes one of PDMS (polydimethylsiloxane),
PMMS (poly(methyl-p-methoxyphenylsilylene), PC
(polycarbonate), PU (polyurethane), PUA (poly-
urethane acrylate), glass, quartz, and metal.

4. The stamp structure of claim 1, wherein the stamp
frame includes a rigid material.

5. The stamp structure of claim 4, further comprising:

a membrane on one side of the plate part, the
membrane including a material more flexible
than the rigid material.

6. The stamp structure of claim 5, wherein the one side
is configured to face the object during the transfer of
the object, and the plurality of holes pass through
the plate part and the membrane, and optionally
wherein the one side includes alternating concave
portions and convex portions.

7. The stamp structure of claim 5, wherein the one side
is configured to be opposite to a side facing the object
during the transfer of the object, and the membrane
covers the plurality of holes.

8. The stamp structure of any of claims 1 to 5, wherein
a bottom of the plate part is configured to face the
object during the transfer of the object, the bottom
of the plate part including alternating concave por-
tions and convex portions.

9. A transfer method comprising:

preparing a stamp structure, the stamp structure
including a stamp frame, the stamp frame having
a plate part, the plate part including a plurality
of holes;
attaching the stamp structure to an object on a
donor substrate to separate the object from the
donor substrate; and
moving the object to a target substrate and sep-
arating the stamp structure from the object.

10. A transfer method according to claim 9, wherein the
object is a single crystal semiconductor microribbon,
optionally of Si or GaAs.

11. The transfer method of claim 9 or 10, wherein the
preparing includes forming the plurality of holes to
include at least one of cylindrical holes and slit-
shaped holes.

12. The transfer method of claim 9, 10 or 11, wherein
the attaching includes aligning the stamp structure
with the object such that at least one of the plurality
of holes corresponds to the object, and optionally
such that at least two of the plurality of holes corre-
spond to the object.

13. The transfer method of any of claims 9 to 12, wherein
the attaching includes a vacuum compression meth-
od of inhaling air through the plurality of holes.

14. The transfer method of any of claims 9 to 13, wherein
the separating the stamp structure from the object
includes an air pressing method of injecting air
through the plurality of holes.

15. The transfer method of any of claims 9 to 14, wherein
the preparing includes forming the stamp frame of a
rigid material and further includes forming a mem-
brane on one side of the plate part such that the
membrane faces the object during the attaching
step, the membrane formed of a material more flex-
ible than the rigid material,
and optionally wherein the attaching includes adher-
ing the object with an intermolecular force between
the membrane and the object.
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