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2. "Flexible Optoelectronic Device Having Inverted Electrode Structure and Method
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’ \Mﬁ% Flexible Optoelectronic Device Having Inverted Electrode Structure and
Nk mﬁi”g Method for Making the same

Pl . Distinguished Prof. Ching-Fuh Lin
Graduate Institute of Photonics and Optoelectronics,
National Taiwan University.

light

Experience:
1998/08 to Present NTUEE, NTU GIPO Professor PET o
2000/08 to Present  NTU GIEE Professor T i
2011/08 to Present Director of Innovative Photonics

Research Center, NTU
2010/08-2013/07 NTU GIPO Director

2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor

Market Needs:
Application of flexible organic solar cells, flexible organic light-emitting diode and a
flexible organic light detectors etc.

Our Technology:
A flexible optoelectronic device having inverted electrode structure is disclosed in
this invention. The flexible optoelectronic device having inverted electrode structure
includes a flexible plastic substrate having a cathode structure, an n-type oxide
semiconductor layer, an organic layer, and an anode. The n-type oxide semiconductor
layer is disposed on the cathode structure. The organic layer disposed on the n-type
oxide semiconductor layer. The cathode is electrically connected with the organic
layer.
Strength:
Optoelectronics in conventional structure is using PEDOT:PSS as HTL on ITO. The
PEDOT:PSS could erode ITO, so the device structure is destroyed and the
performance declines rapidly. Here the inverted structure is developed. Because our
approach is low-temperature, the flexible plastic substrate can be used. As a result,
the inverted structure with high stability in air is achieved on flexible plastic. It still
maintains good conversion efficiency without packaging.
Competing Products:
Optoelectronics in conventional structure of the hole-blocking layer by vacuum
deposition or costly production methods.
Intellectual Properties:
1. Flexible Optoelectronic Device Having Inverted Electrode Structure and Method
for Making the same. TW PATENT 98126975.
2. Flexible Optoelectronic Device Having Inverted Electrode Structure and Method
for Making the same, US Patent, US 8,378,337 B2
3.Flexible Optoelectronic Device Having Inverted Electrode Structure and Method
for Making the same, US 8,574,940 B2
Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw
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Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw
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;‘:&: Method for forming semiconductor nano-micro rods
o and applications thereof

Pl : Distinguished Prof. Ching-Fuh Lin

Graduate Institute of Photonics and Optoelectronics,
National Taiwan University.

Experience:

1998/08 to Present NTUEE, NTU GIPO Professor

2000/08 to Present NTU GIEE Professor

~ Semicondu
2011/08 to Present Director of Innovative Photonics rod arrays
Research Center, NTU
2010/08-2013/07 NTU GIPO Director
2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor

Market Needs:

This technology can be used for light emission diodes and laser diodes. The potential licensing
incorporations are Cree, Inc. ~ GELcore LLC - ROHM Co. Ltd ~ BridgeLux. Inc ~ LumiLeds
Lighting...etc.

Our Technology:

This invention utilizes a simple and novel way to fabricate GaN nano-micro rods and use them for
applications in photonics and electronics. The fabrication of GaN rods is achieved by etching, so the
size and lay-out of GaN rods can be controlled by lithography, whit the rod length can be

manipulated by the height of ZnO rods.

Strength:

This invention utilizes ZnO rods as the etching mask to etch the GaN below so that GaN rods are

formed and have similar patterns as the ZnO rods. The ZnO patterns can be formed using

lithography, so the GaN rod arrays can be easily controlled.

Competing Products:

In the past, the GaN rods are usually fabricated using epitaxial techniques, which are more difficult

to control and are more sensitive to the crystalline properties of the substrate.

Intellectual Properties:

Included 1 granted patents and 1 pending US patent

1. Method for forming semiconductor nano-micro rods and applications thereof, R.O.C PATENT
1459460

2. Method for forming semiconductor nano-micro rods and applications thereof, US13/041142
(PENDING)

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw
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2. Micro/nanostructure PN junction diode array thin-film solar cell and method for fabricating
the same , US 8,258,396 B2

BEaN: FAAHELERY S
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw
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- ii MICRO/NANOSTRUCTURE PN JUNCTION DIODE ARRAY THIN-FILM

&,

Pl : Distinguished Prof. Ching-Fuh Lin
Graduate Institute of Photonics and Optoelectronics,
National Taiwan University.

Experience:
1998/08 to Present

2000/08 to Present
2011/08 to Present

2010/08-2013/07
2014/08 to Present

Market Needs:

NTUEE, NTU GIPO Professor
NTU GIEE Professor

Director of Innovative Photonics
Research Center, NTU

NTU GIPO Director

SOLAR CELL AND METHOD FOR FABRICATING THE SAME

Em

E'Ie'ct-rélc:'r-leﬂmical nanowire arrays
produced by wet etching

NTUEE, NTU GIPO, NTU GIEE Distinguished Professor

The present invention relates to a thin-film solar cell, particularly to a micro/nanostructure PN
junction diode array thin-film solar cell and a method for fabricating the same.

Our Technology:

The primary objective of the present invention is to provide a micro/nanostructure PN junction
diode array thin-film solar cell and a method for fabricating the same, wherein the solar cell is
fabricated via etching a high-crystallinity chip and has advantages of a fine-quality semiconductor
material, and wherein the semiconductor substrate can be reused after the diode arrays are detached
from the semiconductor substrate, whereby a lot of semiconductor material is saved, and whereby
the conventional problems are virtually solved.

Strength:

In the present invention, the semiconductor substrate can be reused to save a lot of semiconductor

material.

Competing Products:
The solar cells of monocrystalline silicon and polycrystalline silicon consume a lot of silicon
material, but refining high-quality silicon material is a very energy-consuming process.

Intellectual Properties:

Included 1 granted patent and 1 US patent
1. MICRO/NANOSTRUCTURE PN JUNCTION DIODE ARRAY THIN-FILM SOLAR CELL
AND METHOD FOR FABRICATING THE SAME, R.O.C PATENT 1381536

2. Micro/nanostructure PN junction diode array thin-film solar cell and method for fabricating
the same , US 8,258,396 B2

Contact:

Center for Industry-Academia Cooperation, NTU

Tel: 02-3366-9952,

E-mail:laniechen@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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(2) Suspendlng Liquid or Solution for Organic Optoelectronic Device, Making Method
thereof, and Applications” ,US 8, 304,270 B2.

255 R R B % AELIFRY
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw
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\;‘t Solution-processed transitional oxide buffer layer for application in organic
o optoelectronics

Pl : Distinguished Prof. Ching-Fuh Lin :é Z j’?
Graduate Institute of Photonics and Optoelectronics, E 47 ; ,.-';F
National Taiwan University. % ’ "“{"’
Experience: % _]: ......-»-'“"'"{’.-" i
1998/08 to Present NTUEE, NTU GIPO Professor 3 QMW’ _
2000/08 to Present NTU GIEE Professor 00 o1 02 03 04 05 06
2011/08 to Present Director of Innovative Photonics Voltage (V)

Research Center, NTU
2010/08-2013/07 NTU GIPO Director

2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor

Market Needs:
The present invention is directed to a transitional metal oxide buffer layer prepared by
the solution method, in order to break through the restriction of vacuum deposition
method can’t easily produce any proportion of the transition metal oxide buffer layer.

Our Technology:

The technical innovation prepared by solution process of transitional metal oxide

buffer layer can enhance the efficiency of organic photovoltaic devices.
Strength:

Our technique can reduce the preparation time and cost, and can be applied to a large
area process. This method of producing transitional metal oxide buffer layer can
be proved by experimental method.

Competing Products:

It can replace the co-evaporation technique with our transitional metal oxide buffer
layer by solution process method, because it’s low cost and it can enhance the
power conversion efficiency.

Intellectual Properties:

(1)” SOLUTION-PROCESS TRANSITIONAL OXIDE BUFFER LAYER FOR APPLICATION IN
ORGANIC OPTOELECTRONICS”,98128628. (PENDING)

(2)“SUSPENDING LIQUID OR SOLUTION FOR ORGANIC OPTOELECTRONIC DEVICE,
MAKING METHOD THEREOF, AND APPLICATION”,US 8,304,270 B2.

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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Pr': Distinguished Prof. Ching-Fuh Lin
Graduate Institute of Photonics and Optoelectronics, National Taiwan University.

Experience:
1998/08 to Present

2000/08 to Present
2011/08 to Present

2010/08-2013/07
2014/08 to Present

NTUEE, NTU GIPO Professor
NTU GIEE Professor

Director of Innovative Photonics
Research Center, NTU

NTU GIPQ Director

NTUEE, NTU GIPO, NTU GIEE
Distinguished Professor

co : : :
(@ ., Optoelectronic device and method for producing the same

(a) anode (b)  cathode
NiO or CuO n-type oxide
organic layer organic layer
n-type oxide NiO or CuO

cathode /substrate anode/substrate

Application of nickel oxide and copper oxide in

(a) reverse structure (b) traditional structure

organic optoelectronic element

Market Needs:

This technique uses solution process to form nickel
oxide and copper oxide buffer layer. The process can be applied to production of large-area , low
cost organic optoelectronic element.

Our Technology:
This technique uses nickel oxide and copper oxide solution to form thin layer. The type of
metal oxide, ratio and concentration can be arbitrarily tuned in the thin layer

Strength:

Generally, nickel oxide and copper oxide formed by vacuum deposition is amorphous, which is
not suitable for carrier transportation. It needs high temperature annealing process to form a
crystalline film. This causes damage to the organic layer. Also, it is not suitable for flexible
substrate and unable to make large area device. This technique uses solution process to provide
flexibility for various transition metal oxide. The direct use of polycrystalline or monocrystalline
powder can replace the subsequent high temperature annealing process. This is not harmful to the
organic layer, and more suitable for flexible substrate. Besides, this process will not generate a new
oxide alloy. Thus, this technique is simple and beneficial for the application of organic photoelectric
device.

Competing Products:
The technique of vacuum evaporation and sol-gel method combined with subsequent thermal
annealing process has been developed to form nickel oxide and copper oxide.

Intellectual Properties: included 1 pending R.O.C patent and 1 pending US

patent

1. OPTOELECTRONIC DEVICE AND METHOD FOR PRODUCING THE SAME. R.O.C
PATENT 10010260.(PENDING)

2. OPTOELECTRONIC DEVICE AND METHOD FOR PRODUCING THE SAME.
US.PATENT 13/160450.(PENDING)

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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ARG Fabrication of deep Si trenches by
ﬁ} self-assembly wet chemical etching process
©

Pl : Distinguished Prof. Ching-Fuh Lin
Graduate Institute of Photonics and Optoelectronics,
National Taiwan University.

Experience:
1998/08 to Present NTUEE, NTU GIPO Professor x
2000/08 to Present NTU GIEE Professor ﬁ
2011/08 to Present Director of Innovative Photonics

Research Center, NTU
2010/08-2013/07 NTU GIPO Director

2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor
Market Needs:

Generally, highly anisotropic Si trenches are fabricated by reactive ion etching
process. However, the instrument cost is expensive. For certain applications, such
as solar cells, microelectromechanical systems, and semiconductor fabrication
process, using this kind of wet chemical etching method can effectively reduce the

cost.

Our Technology:
The present invention provides a method to fabricate anisotropic deep Si trenches.
A typical photolithography process was used to define the etching area. AQueous
HF/AgNO; solution and aqueous HF/H,0, solution were applied to etch silicon
substrate and form Si nanowire (SiNW) structures in the selected domains. Finally,
deep and highly anisotropic trenches were achieved by removing the SiINWs.

Strength:
This method is capable of obtaining deep Si trenches with depths of about 50 um
without an additional etching mask. It effectively minimizes instrument costs and
reveals the potential of large-area fabrication.

Competing Products:
Reactive ion etching

Intellectual Properties:
The Taiwan and US patent numbers are | 459459 and US 8,193,095 B2

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw
This information herein is intended for potential license of NTU technology only. Other usage of all or portion of

this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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' %i Mixed-Typed Heterojunction Thin-Film Solar Cell Structure

iﬁ? and Method for Fabricating the Same
Pl : Distinguished Prof. Ching-Fuh Lin Electrode  Hole blocking
. . . 1
Graduate Institute of Photonics and Optoelectronics, / asfrJ
. . . . ] - [
National Taiwan University. Inorgaric
Experience: L Wire array
1998/08 to Present NTUEE, NTU GIPO Professor W | -Organic
| J material
2000/08 to Present NTU GIEE Professor f
Hole transport  Electrode
2011/08 to Present Director of Innovative Photonics layer
Research Center, NTU
2010/08-2013/07 NTU GIPO Director
2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor
Market Needs:

This technique can be applied on the non-flat energy generating facilities. For example,
curve solar panel, wearable solar panel, and so on.

Our Technology:
Firstly, a conductive substrate and a template are provided, and the template has a
substrate and an inorganic wire array formed on the substrate. Next, a conjugate
polymer layer is formed on the conductive substrate. Next, the inorganic wire array
is embedded into the conjugate polymer layer. Next, the substrate is separated
from the inorganic wire array. Then, an electrode layer is formed over the inorganic
wire array and the conjugate polymer layer.

Strength:
This technology combines the advantages of organic and inorganic materials.
Organic material is suitable for large, bendable, and low-cost solar cell fabrication
process. However, the carrier mobility and absorption spectrum are small. In
contrast, inorganic material has higher carrier mobility and wider absorption
spectrum. For example, Si nanowire arrays can compensate the non-absorbed
spectral range of poly(3-hexylthiophene-2,5-diyl) (P3HT). Therefore, this structure
has both properties of bendability and high power conversion efficiency.

Competing Products:

All of other types of solar cells and energy generating method, especially other
types of thin film solar cells.

Intellectual Properties:
Taiwan patent number is | 371114. US patent number is US 8,053,025 B2.

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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Hot-carrier photo-electric conversion apparatus and method thereof

Pl : Distinguished Prof. Ching-Fuh Lin
Graduate Institute of Photonics and Optoelectronics, National Taiwan University.

Experience:
1998/08 to Present NTUEE, NTU GIPO Professor

2000/08 to Present NTU GIEE Professor

2011/08 to Present Director of Innovative Photonics
Research Center, NTU
2010/08-2013/07 NTU GIPO Director
2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor

Market Needs:
The technology may not only replace the silicon-based solar cells but also most of
the energy generating methods, due to the hot carrier and wide absorption
spectrum induced ultra-high power conversion efficiency.

Our Technology:
Due to the active layer of metal or graphene, the solar cells can absorb any
photons in solar spectrum. To transport hot carriers before recombination, the
thickness of active layer is limited to less than or equal to mean free path.

Strength:
Due to the hot carrier and wide absorption spectrum, the open-circuit voltage and
power conversion efficiency may be much larger than that of conventional solar
cells.

Competing Products:
Other types of solar cells or energy generating methods.

Intellectual Properties:
The patent application numbers of Taiwan and US are 102119892 and 14/183,927,
respectively.

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

AEFRHEM B EBREERFATHFEFER - BRI INEREMAR - BEREMFERMHE
B E B -



& - 2, g » 2 > v
( n - i F BB
©

FE A HF B - [
B = RMx4#F Lo |
1

B
1998008-iz 5 ¢ H A FLFHFRT B L~ T A K
200008-iz £ LA CEFTFERT I KR

0108-5 5 oA FRRPIA L © L e
2010/08-201307 - # <~ T FH =L T T T R E D F A AR g

= 4 , - p % H - 5 3 iE - sl 4 Foo
201408 4 SAARDFEMDE A kg |PHRITETRSIE- CHE A

RRL L

I 2R A

AFE RN - AT R RO K ST 2 TR kR L pd
BRI ARFIL AT QP 53 KR hfl (78 gt o
B & (7~ %)

A Pghm E A - R ok S WA - AR e R B LIATenH R o A
SRy RER B L A
% 1%

T AR B AL S TS BB sk T T LR A B

HE A&

PTG A EFXRET AR FRB B LA R AR
kg Lo
=R AE i

U d FAR(E ] R) - ER(E 1 #)

(D (A%¥ 57 )0 M K Sl 27 7 FARFP %1% 1403457
Bl ¥ gkl 97119718,

(2) (#% ¢ 3¢ ) "Method for implanting one-dimensional
micro/nanostructure” » ¥ k5L 12/232, 627.

MES S A AT R
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

FERHMEHBEII EBREEFMTHRER - BEERSHSEINEREMAR - HEREHFRARMBE -
BRI RRBNE -



Ny
)

b
émjj} Method for implanting one-dimensional micro/nano structure

&

A
3

“ B
i

4,
L

1

Pl : Distinguished Prof. Ching-Fuh Lin

Graduate Institute of Photonics and Optoelectronics,
National Taiwan University.

Experience:

1998/08 to Present NTUEE, NTU GIPO Professor

2000/08 to Present NTU GIEE Professor

Via transfer shifting technique
would transfer the nano

2011/08 to Present Director of Innovative Photonics structure A to any material
Research Center, NTU substrate C

2010/08-2013/07 NTU GIPO Director

2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor

Market Needs:

A novel nanowire transplantation technique to apply on non-specific material
substrate is now available. The technique improves many application and
development of nano-structure.

Our Technology:
Our technique covers the method for implanting one-dimensional micro/nano
structure

Strength:
The unique technique provides a widely application of nano-structure device.

Competing Products:

Recently, growing high-quality nano-structure needs of specific materical
substrates. Thereby the application is significantly limited.
Intellectual Properties: included 1 pending patents and 1 pending US patent

1. METHOD FOR IMPLANTING ONE-DIMENSIONAL MICRO/NANOSTRUCTURE”
R.O.C PATENT | 403457.(PENDING)

2. "METHOD FOR IMPLANTING ONE-DIMENSIONAL MICRO/NANOSTRUCTURE”
12/232,627.(PENDING)

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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Pl : Distinguished Prof. Ching-Fuh Lin
Graduate Institute of Photonics and Optoelectronics,
National Taiwan University.

Experience:
1998/08 to Present NTUEE, NTU GIPO Professor

1 Glass
ITO (+)
PEDOT:PSS
Si nanohole array

2000/08 to Present NTU GIEE Professor Ti/Ag(-)
2011/08 to Present Director of Innovative Photonics ) ]
h Applying nano-structure is the key for
Research Cejpter AU high performance solar cells.
2010/08-2013/07 NTU GIPO Director
2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor
Market Needs:

A novel technique to combine nano-structure with heterojunction solar cells
now is available. Via applying nano-structure would increase the separation of
electron-hole pairs and the performance of solar cells.

Our Technology:

Our technique provide a method to apply nano-structure in solar cells.
Strength:

The technique can increase the collection of electron-hole pairs, and maintain
the performance of photovoltaic property.

Competing Products:
Recently, P-N junction structure and plane structure are used to fabricate solar
cells. These structure are less competitive in cost.

Intellectual Properties: included 1 granted patents

1. THE FABRICATION OF HETEROJUNCTION STRUCTURE SOLAR CELL” ,R.O.C
PATENT | 426619

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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gﬁ Improving Density and Uniformity of Silicon

Nano-structures Fabricated by Metal-Assisted Etching

Pl : Distinguished Prof. Ching-Fuh Lin

Graduate Institute of Photonics and Optoelectronics,
National Taiwan University.

Experience:

1998/08 to Present NTUEE, NTU GIPO Professor

2000/08 to Present NTU GIEE Professor

2011/08 to Present Director of Innovative Photonics ] ] ] ]
High density and uniformity
Research Center, NTU
2010,08-201307 NTU GIPO Director are the key for low reflectance.

2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor
Market Needs:
A novel surface treatment technique to improve density and uniformity of silicon
nano-structures is now available. The technique provides a method to achieve better
ratio between surface area and reflectance.

Our Technology:
Our technique produce nano-wire array with high density and uniformity.
Strength:
The technique makes nano-wire length only of 0.5 microns, and the reflectance
between wavelength 300nm-1100nm is less than 1%.

Competing Products:
Recently, the nano-structure apply on anti-reflectance layer is approach 10
microns. The high surface area also reduces the carrier life time.
Intellectual Properties: included 1 granted patents and 1 granted US patent
1. IMPROVE DENSITY AND UNIFORMITY OF SILICON NANO-STRUCTURES
FABRICATED BY METAL-ASSISTED ETCHING” ,R.0.C PATENT 1472478.
2. SILICON SUBSTRATE HAVING NANOSTRUCTURES AND METHOD FOR

PRODUCTING THE SAME AND APPLICATIONS THEREOF~ ,US 8,101,522.
Contact:

Center for Industry-Academia Cooperation, NTU

Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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}; Method for Producing a Thin Single Crystal Silicon Having Large Surface Area

Pl : Distinguished Prof. Ching-Fuh Lin

Graduate Institute of Photonics and Optoelectronics, National
Taiwan University.

Experience:

1998/08 to Present NTUEE, NTU GIPO Professor

2000/08 to Present NTU GIEE Professor

2011/08 to Present Director of Innovative Photonics
Research Center, NTU o R T—
2010/08-2013/07 NTU GIPO Director

(a)Fist Si thin film

2014/08 to Present NTUEE, NTU GIPO, NTU GIEE (b)Second Si thin film

Distinguished Professor

Market Needs:
A novel technique to transfer micro/nanostructures and repeatable steps. This technique can
largely reduce the cost and serving as a good choice for factory mass production.

Our Technology:

This technique uses solution process to form micro/nanostructures. The remaining silicon
substrates can be reused after the micro or nanostructures on top are transferred. Thus, it is a way to
achieve recycling on silicon wafers for fabricating micro or nanostructures. This technique includes
1 granted patent.

Strength:

The fabrication process of the technique can be performed under room temperature and in
atmosphere, and is simple. It can be done with only chemical solution process. Usually one Silicon
wafer can only be used for once when people fabricating Silicon nanowires. However, here we
demonstrate one method showing that a recycled silicon wafer can be used many times. This
method includes two parts: One is transferring Silicon nanostructure thin film to another alien
substrate, and the other is fabricating another nanostructured thin film on the used Silicon wafer
substrate. Benefits are that a company can save much money from reducing the material cost, and
help produce less waste by this technology.

Competing Products:
Currently, the techniques on market need high temperature, high pressure processes and
expensive machines.

Intellectual Properties: included 1 granted patent
3. METHOD FOR PRODUCING A THIN SINGLE CRYSTAL SILICON HAVING LARGE
SURFACE AREA. R.0.C PATENT 1419202.

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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ﬁ’l Method for producing silicon nanostructures

Pl : Distinguished Prof. Ching-Fuh Lin
Graduate Institute of Photonics and Optoelectronics,
National Taiwan University.

|

Experience:

1998/08 to Present NTUEE, NTU GIPO Professor _

2000/08 to Present NTU GIEE Professor —1 RLA

2011/08 to Present Director of Innovative Photonics The transferred Si nanostructure
Research Center, NTU and substrate.

2010/08-2013/07 NTU GIPO Director

2014/08 to Present NTUEE, NTU GIPO, NTU GIEE Distinguished Professor

Market Needs:

The present invention discloses a novel silicon nanostructures and its manufacturing method
and application. It can reduce the manufacturing cost of nanostructure and improve better yield and
device properties at room temperature.

Our Technology:

The present invention provides silicon nanostructures and their producing method, such that
the silicon nanostructures can be easily removed to a hetero-substrate in a novel physical manner.
This technique includes 2 granted patents.

Strength:

This technology can be used to fabricate nanostructures on Si wafer by solution processes.
These nanostructures can be transferred onto alien substrates. Over ten-fold area of nanostructure
thin film can be transferred from Si wafer. This significantly reduces the consumption of the Si
materials. In addition, the Si nanostructure thin film has excellent optical properties such as very
low optical reflection. The Si nanostructure thin film has better stability than amorphous Si
materials.

Competing Products:
Currently, the fabrication method on the market needs high temperature, high vacuum,
complex fabrication process and high cost.

Intellectual Properties: included 2 granted patents
1. METHOD FOR PRODUCING SILICON NANOSTRUCTURES. R.O.C PATENT | 472477.
2. METHOD FOR PRODUCING SILICON NANOSTRUCTURES. US PATENT 8,334,216 B2.

Contact:
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9952, E-mail:laniechen@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.



