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Professor
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M.Sc. in Chemical Engineering Solar silicon material
National Taiwan University, 1986 Modeling and simulation
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Journal Papers

1.

10.

C.W. Lan, A. Lan, C.F. Yang, H.P. Hsu, M. Yang, A. Yu, B. Hsu, W.C. Hsu, A. Yang,
The emergence of high-performance multi-crystalline silicon in photovoltaics, J. Cryst.
Growth 468 (2017) 17-23 (SCI, EI)

C.Y. Lan, Y.C. Wu, A. Lan, C.F. Yang, C. Hsu, C.M. Lu, A. Yang, C.W. Lan, Control
of ingot quality and solar cell appearance of cast mono-like silicon by using seed
partitions, J. Cryst. Growth 475 (2017) 136-143 (SClI, EI)

H.K. Lin, C.W. Lan, Phase field modeling of grain structure evolution during
directional solidification of multi-crystalline silicon sheet, J. Cryst. Growth 475 (2017)
150-157 (SCI, El)

H.K. Lin, C.W. Lan, Revisiting the twinning mechanism in directional solidification of
multi-crystalline silicon sheet, Acta Mater. 131 (2017) 1-10 (SCI, EI)

G.Y. Chen, C.W. Lan, Understanding the facet formation mechanisms of Si thin-film
solidification through three-dimensional phase-field modeling, J. Cryst. Growth 474
(2017) 166170 (SCI, EI)

S. P. Phang, H. C. Sio, C. F. Yang, C. W. Lan, Y. M. Yang, Andy W. H. Yu, Bruce S.
L. Hsu, Chuck W. C. Hsu, and D. Macdonald, N-type high-performance
multicrystalline and mono-like silicon wafers with lifetimes above 2 ms, Jpn. J. Appl.
Phys. 56 08MB10

H.K. Lin, C.W. Lan, A multilayer nucleation model for twinning during directional
solidification of multi-crystalline silicon, J.Cryst. Growth 478 (2017) 47-51 (SCI, EI)

T. Jain, HLK. Lin, CW. Lan, Three dimensional modelling of grain boundary
interaction and evolution during directional solidification of multi-crystalline silicon, J.
Cryst. Growth 485 (2018) 8-18 (SCI, El)

T. Jain, H.K. Lin, C.W. Lan, Twinning mechanism at three-grain tri-junction during
directional solidification of multi-crystalline silicon, Acta Mater. 144 (2018) 41-50
(SCI, El)

J. W. Jhang, T. Jain, H. K. Lin, and C. W. Lan, Possible twinning operations during

directional solidification of multicrystalline silicon, Cryst. Growth Des. 18 (2018)
2518-2524 (SCI, El)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

T-J. Liao, Y.S. Kang, C.W. Lan, In situ observation of crystal/melt interface and
infrared measurement of temperature profile during directional solidification of silicon
plate, J. Cryst. Growth, 499 (2018) 90-97 (SCI, EI)

H.L. Yang, I.T. Liu, C.E. Liu, H.P. Hsu, C.W. Lan, Recycling and reuse of kerf-loss
silicon from diamond wire sawing for photovoltaic industry, Waste Management, 84
(2019) 204-210 (SCI, EI)

A. Lan, C.E. Liu, H.L. Yang, H.T. Yu, L.T. Liu, H.P. Hsu, C.W. Lan, Silicon ingot
casting using reusable silicon nitride crucibles made from diamond wire sawing
kerf-loss silicon, J. Cryst. Growth, 525 (2019) 125184 (SCl, EI)

J.W. Jhang, C.W. Lan, Three-dimensional phase field modelling of twin nucleation
during directional solidification of multi-crystalline silicon, J. Cryst. Growth, 520 (2019)

33-41 (SCI, EI)

J.W. Jhang, G. Regula, G. Reinhart, N. Mangelinck-Noél, C.W. Lan, Heterogeneous
twinning during directional solidification of multi-crystalline silicon, J. Cryst. Growth,

508 (2019) 42—49 (SCI, EI)

C.E. Liu, W.C. Lan, H.T. Yu, H.L. Yang, L.T. Liu, H.P. Hsu, C.W. Lan, Making
reusable reaction-bonded silicon nitride crucibles for silicon casting from kerf-loss
silicon waste, Int J Appl Ceram Technol., 17 (2020) 146-152 (SCI)

Victor Lau Jr., Kensaku Maeda, Kozo Fujiwara, Chung-wen Lan, In situ observation
of the solidification interface and grain boundary development of two silicon seeds with
simultaneous measurement of temperature profile and undercooling, , Journal of
Crystal Growth, 532 (2020) 125428 (SCI, El)

Pei-Yu Sun, Pi-Chen Tsai, Po-Yu Liang, Hsiao-Ping Hsu, Agustina Sutejo, Allen
Yang, Chung-Wen Lan, Green scalable vapor texture etching for multicrystalline
silicon wafers, Prog Photovolt Res Appl., 28(2020) 993-1000 (SCI, El)

Victor Lau Jr, Chung-wen Lan, In situ observation and temperature profile study of
silicon Thin-sheet growth on quartz and silicon nitride substrates, J. Cryst. Growth,
552 (2020) 125938 (SCl, El)

Subbiramaniyan Kubendhiran, Gavin Sison, Hsiao Ping Hsu, Chung-Wen Lan,
Copper Assisted Inverted Pyramids Texturization of Monocrystalline Silicon in a
Nitrogen Bubbling Bath for Highly Efficient Light Trapping, Silicon (2020),
https://doi.org/10.1007/s12633-020-00650-8

C.W. Lan, S. Kubendhiran, G. Sison, H. P. Hsu, Monitoring hydrogen peroxide
using an electrochemical method during metal assisted chemical etching for
silicon, Silicon, https://doi.org/10.1007/s12633-021-01348-1 (2021)(SClI, EI)

V. Lau Jr., P.T. Chiang, C.W. Lan, In situ visualization of silicon wafer casting
on silicon carbide as low nucleation undercooling substrate, J. Cryst. Growth,
566-567 (2021) 126142

G. Sison, P.T. Chiang, C.W. Lan, Growth of polycrystalline Sio.7Geos on

various substrates for thermoelectric applications, J. Cryst. Growth, 585 (2022)
126599.
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Conference Papers

10.

11.

12.

13.

14.

15.

16.

17.

C.W. Lan, Recent progress of high performance multi-crystalline silicon for
photovoltaic industry, SNEC 2017, Apr. 17-20, 2017, Shanghai. (plenary speech)

H.K. Lin, C.W. Lan, Phase field modeling of grain structure evolution during
directional solidification of multi-crystalline silicon sheet, ACCGE21, Jul. 30-Aug. 4,
2017, Santa Fe, New Mexico, USA. (invited speech)

H.K. Lin, C.W. Lan, Revisiting the twinning mechanism in directional solidification of
multi-crystalline silicon sheet, ACCGE21, July 30 - August 4, 2017, Santa Fe, New
Mexico, USA.

C. Y. Lan, Y.C. Wu, W.C. Lan, C.F. Yang, W.C. Hsu, C.M. Lu, A. Yang, C.W. Lan,
Control of ingot quality and cell appearance for mono-like silicon casting by using seed
partitions, EUPVSEC 2017, Sep. 25 — 29, Amsterdam, The Netherlands.

C. Y. Lan, C.F. Yang, A. Lan, C. Hsu, A. Yang, C.W. Lan, Reusable SisN4 crucibles
made from kerf-loss silicon for multi-crystalline silicon growth, EUPVSEC 2017, Sep.
25 — 29, Amsterdam, The Netherlands.

C.W. Lan, Recent progress and challenges of cast silicon for photovoltaic industry,
PVSEC 27, Nov. 12-17, Japan. (invited speech)

Y. Z. Liu, C. Y. Lan, C.F. Yang, A. Lan, C. Hsu, C.W. Lan, Reusable Sis;N4 crucibles
made from kerf-loss silicon for multi-crystalline silicon growth, PVSEC 27, Nov. 12-17,
Japan.

Han-Lin 'Yang, I-Tseng Liu, Chung-Wen Lan, Recovery of kerf-loss silicon from
diamond wire sawing, CSSC10, Apr. 8-11, 2018, Japan.

Pei-Yu Sun, Pi-Chen Tsai, Hsiao-Ping Hsu, A. Sutejo, A. Yang, Chung-Wen Lan,
Green black silicon texturing for multi-crystalline silicon wafer, CSSC10, Apr. 8-11,
2018, Japan.

Ting-Jang Liao, Chung-Wen Lan, In situ observation of crystal/melt interface and
infrared measurement of temperature profile during directional solidification of siliicon
plate, CSSC10, Apr. 8-11, 2018, Japan.

Yun-Wei Jhang, Tapas Jain, Hua-Kai Lin, Chung-Wen Lan, Possible twinning
operations during directional solidification of multi-crystalline silicon, CSSC10, Apr.
8-11, 2018, Japan.

I-Tseng Liu, Han-Lin Yang, Ken-Hsuan Lee, Chung-Wen Lan, Reusable nitride
bonded silicon nitride(nbsn) crucible made from recycled silicon of diamond wire
sciling in pilot-scale, CSSC10, Apr. 8-11, 2018, Japan.

C.W. Lan, PY. Sun, H.P. Hsu, A. Yang, Recent Progress and challenges of casting
technology for silicon, CSSC10, Apr. 8-11, 2018, Japan. (invited speech)

C.W. Lan, Recent progress and challenges of casting technology for silicon
photovoltaics, SNEC, May26-30, 2018, China. (invited speech)

P.Y. Sun, P.C. Tsai, H.P. Hsu, A. Sutejo, A. Yang, C.W. Lan, Green black silicon
texturing for multi-crystalline silicon wafer, Jun. 9-17, 2018, USA.

P.Y. Sun, P.C. Tsai, H.P. Hsu, A. Sutejo, A. Yang, C.W. Lan, Green black silicon
texturing for multi-crystalline silicon wafer, EUPVSEC, Sep.22-28, 2018, Belgium.

C.W. Lan, Bulk crystal growth from the melt, the summer school of crystal growth
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Jul.21-22, 2018, China. (invited speech)

C.W. Lan, High-Performance Multi-crystalline Silicon, CCCG-18, Jul. 23-25, 2018,
China. (invited speech)

T. Jain, H.K. Lin, JW. Jhang, C.W. Lan, Phase field modeling of grain boundary
interaction and evolution during directional solidification of multi-crystalline silicon,
IWMCG-9, Oct. 20-25, 2018, USA. (invited speech)

C.W. Lan, High performance multi-crystalline silicon and beyond, MRS, Nov.
23-30,2018, USA. (invited speech)

C.W. Lan, High performance multi-crystalline silicon and beyond, MRS, Nov.
23-30,2018, USA. (invited speech)

C.W. Lan, Bulk cystal growth from the melt, 17"" International summer school on
crystal growth, Jul. 21-27, 2019, USA. (invited speech)

C.E. Liu, H.T. Yu, H.L. Yang, C.W. Lan, Silicon ingot growth from nitride crucibles
made from kerf-loss silicon during diamond wire sawing, ICCGE-19, Jul. 27-Aug. 2,
2019, USA.

V.L. Jr, CW. Lan, In situ observation of the solidification interface and grain boundary
development of two silicon seeds with simultaneous measurement of temperature
profile and undercooling, ICCGE-19, Jul. 27-Aug. 2, 2019, USA.

H.L. Yang, C.W. Lan, Study of dip casting for multi-crystalline silicon, ICCGE-19, Jul.
27-Aug. 2, 2019, USA.

C.E. Liu, H.T. Yu, H.L. Yang, C.W. Lan, Silicon ingot growth from nitride crucibles
made from kerf-loss silicon during diamond wire sawing, EUPVSEC, Sep. 9-13, 2019,
France.

A. Sutejo, H.P. Hsu, C.W. Lan, Texturing monocrystalline silicon wafer to generate
inverted pyramid, EUPVSEC, Sep. 9-13, 2019, France.

S. Kubendhiran, H.P. Hsu, C.W. Lan, Metal assisted micro-scale inverted pyramids
texturization of monocrystalline silicon for highly efficient light trapping, TwIChE, Nov.
8-9, 2019, Taiwan.

Victor Lau Jr, K. Maeda, K. Fujiwara, and C.W. Lan, In situ observation of the
solidification interface and grain boundary development of two silicon seeds with
simultaneous measurement of temperature profile and undercooling, TwIChE, Nov. 8-9,
2019, Taiwan.

C.E. Liu, H.T. Yu, H.L. Yang, C.W. Lan, Silicon ingot growth from nitride crucibles
made from kerf-loss silicon during diamond wire sawing, TwIChE, Nov. 8-9, 2019,
Taiwan.

Subbiramaniyan K., Gavin S., H. P. Hsu, C. W. Lan, Metal Assisted Inverted Pyramids
Texturization of Monocrystalline Silicon in Nitrogen Bubbling Bath for Highly
Efficient Light Trapping, CSSC11 2020.

Subbiramaniyan K., Gavin S., H. P. Hsu, C. W. Lan, Inverted Pyramids Texturization of
Monocrystalline Silicon in Nitrogen Bubbling Bath for Highly Efficient Light Trapping:
Monitoring the H202 Evaporation by Voltammetric Detection Method, EUPVSEC
2020.

Subbiramaniyan K., Gavin S., H. P. Hsu, C. W. Lan, Copper Assisted Texturization
Technigue For High Effieciency Monocrystalline Silicon Solar Cells, PVSEC 2020.

Gavin S., C. W. Lan, In Situ Solidification Study of Sil-XGeX Alloy for
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35.

36.

37.

38.

39.

40.

41.

42.

Thermoelectric Applications, 2020TwIChE 2020.

Nai-wei Yang, Chung-wen Lan, Scalable synthesis of Porous Silicon from Kerf Loss
Waste as Anode Material for Lithium-ion Batteries, 2020TwIChE 2020.

G. Sison, C.W. Lan, In situ Solidification Study of Si;-xGex Alloy for Thermoelectric
Applications, ACCGE-22 (2021)

P.T. Chiang, C.W. Lan, In Situ Visualization of Traveling Solvent Growth of Thin
Si1xGex Crystals, ACCGE-22 (2021)

C.W. Lan, Challenges in Modeling of Grain Structures for Multi-Crystalline Silicon
Casting, ACCGE-22 (2021)

C.W. Lan, Solar Photovoltaic Industry & Technology A F5EEE BT & &R K
BRIt Ei2 (2021)

Loo Bing Qin and Chung-Wen Lan, Silicon Nanosheets from Aluminum Reduction of
Silicon Tetrachloride as Anode Material for Lithium-lon Batteries, 2022 TWIChE.
(2022)

C.W. Lan, My 20-year journey in the global PV rush, the 33rd International
Photovoltaic Science and Engineering Conference (PVSEC-33). PVSEC-33 will be
held on November 13-17, 2022 at Nagoya Congress Center, Nagoya, Japan (invited talk)
(2022)

BEEr, B IEA RS, BEAMWE x BAMTREA A=SE, 9 A 8 H
(2022)

Books

1.

C.W. Lan, C.K. Hsieh, C. Hsu, Czochralski silicon crystal growth for photvoltaics
applications, in Ch. 2 of Crystal Growth for Solar Cells, Edited by K. Nakajima, N.
Usami, Springer-Verlog, 2009.

2. C.W. Lan, Multiplicity and flow bifurcations in bridgman and zone-melting crystal
growth, in “Studies on flow instabilities in bulk crystal growth” Edited by A. Gelfgat,
Research Signpost, 2008.

3. C.W. Lan, Convections and control in melt growth of crystals, in Ch. 36 of “Handbook
of Crystal Growth” edited by G. Dhanaraj, K. Byrappa, V. Prasad, and M. Dudley,
Springer, 2010.

4. CMW. Lan, C. Hsu, K. Nakajima, Multi-crystalline silicon crystal growth for
photovoltaic applications, in Ch. 10 of “Handbook of Crystal Growth” Vol. Il. edited
by T. Nishinaga, P. Rudolph, 2015.

5. C.W. Lan, Growth of multicrystalline silicon: The high-performance casting method,
in Ch. 8 of “Handbook of Photovoltaic Silicon” edited by Deren Yang, 2017.

Patents

1. Sindo Kou, Chung-Wen Lan, Contactless heater floating zone refining and crystal
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10.

11.

12.

13.

14.

15.

16.

17.

growth, Patent number: 5217565, 1993.

Chung-Wen Lan, Ya-Wen Yang, Rational directional solidification crystal growth
system and method, Patent number: 6645294, 2003

C.W. Lan, Apparatus for Growing Stoichiometric Lithium Niobate Crystals and
Method of Growth the Same, US 6,916,371 B2, US 6,926,771 B2, USA, 2005-2025.

ERN, HESLEE M EHBREERNAERKE, PEREEA
ZZHAZY, | 236455, 2002-2021.

ERX, BhE, REAERREERERAGK LS A PERBESH AR, |
163292, 2002-2021.

Hikis, BEEREERIFHAZRREE, 5 216892 5%, 2003-2022

i
Al
o

EEY, RYXE, @k, B, S, kBN, B, EaREVNEZRESE
e PERBERFIE, M 241435, 2004-2023.

RXE, HJki, 28, BEEH, sREN, PRFER, BERX, EARSEVNEI RS
8 HEZEF], CN03207827.7, 2004.

Chung-Wen Lan, Method and apparatus for forming long single crystals with good
uniformity, Publication number: 20060021566, 2004

Chung-Wen Lan, Apparatus for growing stoichiometric lithium niobate and lithium
tantalate single crystals and method of growing the same, Patent number: 6926771,
2005

Chung-Wen Lan, Apparatus for growing stoichiometric lithium niobate and lithium
tantalate single crystals and method of growing the same, Patent number: 6916371,
2005

C.W. Lan, Y.W. Yang, Rotational Solidification Crystal Growth System and Method,
hER SR S5AREL, 1163292, 2002-2022.; U.S. 2003/0079675A1 (ROC and USA),
2003-2023.

C.W. Lan, WC. Yu, lREEFSANEQREERERRAA NI E, PEREZH S

BE &Y, 1245820, 2005-2024 (Solidification Crystal Growth System and Method
Rotational Vibration,(approved USA), 2005/12/30).

HJe, BRI, THEF, fXE, BAMRZRAENGERE FEREENN
AU, M268357, 2005-2024.

BRI, RXE, #, W, KRE, RIAE, SEWIRENZE PERE
=7, Patent filed, EPF55% 95101981, 2006.

M b

ERX, REBZABNE, PERBEZFFHIFA, M292584, 2006-2025.

Lan; Chung-Wen, Lin; Yen-Chih, Wang; Teng-Yu, Tai; Yi-Der, Recovery Method of
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Silicon Slurry, US 8034313, 2007-2027.

ERXY, RITCBETHRMZEEERSEIHEERE Y XGEMBEHSLES X,
Patent filed, EB7E5% 096151549,2007

ELE, EEY, 2N, ARENEEXRGEEINEREREREH ELURE
FR b EE R & RO R B E K GBEEE M, Patent filed, ERE55% 096151546, 2007.

BCEE, [REE), BEEY, =25 AGESMNIEEBEBRERIEHE, dE
EBZER], B355% 096151035, 2007.

ERN-FHRE, 22, MR, B0W, FEE, BRANETHEEZHEEERS

BItHEEZ XGEMHEAERERN, PERBERN, Patent filed, 8355
096151549, 2007.

ELE, BERX Z0W, ARANSUCAGIEEMNERR MERE ALK E
FRIERERNRNBEXGEEM, PERBEF], %58 096151546 5%, filed,
2007.

BoEE, RiER), BERN, BEE, ABEIDXY I N—2 3 VEBEL LUT
DEBETTE, BAREF), Patent filed, B335 5545 HE 2008-64949(P2008-64949), 2008.

Wen-Ching Sun, Chien-Hsun Chen, Chung-Wen Lan, Chien-Rong Huang, Passivation
layer structure of solar cell and fabricating method thereof, =EIZ X!, Publication
number: 20090165855, 2008

BE BaR, BERX, [RFE)ITERE, Patent filed, EFE55E 097138273, 2008.

Ik, MERL, BRXK, @R, BRX, RMURNEZEMHNKETERE
HE, PEEN, Patent filed, EBF55% 200810132948.7, 2008.

C.W. Lan, BiURERUREEMAMITIIENIUR T EZNEKE, PERBEERN R
HHZY, 1298752, 2008-2027.

HmXE, b, TEF, ERX, BEERaERNRREEE FEREENN
#J M341707, 2008-2027.

B, RER), BERXY, =225, AGEBMNHCEERBAERET A, TH
ER), Patent filed, E8555% 200810004007.5, 2008.

INCEE, fhaHt, BRX, RFENRKRSE, PESEAR, Patent filed, 83555
200810174825.X, 2008.

ERX, fXE, Sk, TEI, N, SR ZEEMKESARMERBE,
257 94141739 5, PEREISHXAFE, 1308604, 2009-2025.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

BRX, XK, ik, X, URY, SREREFENHSEE, FEER,
CN 200820180533.2, 2009.

Ching-Hsi Lin, Chen-Hsun Du, Chung-Wen Lan, SURFACE TEXTURIZATION
METHOD, Publication number: 20100147798, 20009.

Wen-Ching Sun, Yun-Sheng Chung, Chung-Wen Lan, Atomic layer deposition
apparatus, =B 2%/, Patent filed,Publication number: 20100083900, 2009.

ER, #k, RXE, TEWREZRIENE PERBESHEAE, 1304844,
2009-2025.

SEY, L8, EXR, BREXY, IEY AuEAERELEREBRIEYRK
FASERERY 73, Patent filed, EREESE 098101495, 20009.

ERX - RXE, Sk, U, KMRE, RIZE, TRUEBRERERE, B
EREZFFEL, M364084, 2009-2016.

BER, RIR, @6, T, @B, RERUNEEKENE, PEEF),
CN200820180535.1, 2010.

Bing-Cyun CHEN, Ching-Hsi LIN, Chen-Hsun DU, Chung-Wen LAN, SOLAR CELL
STRUCTURE AND METHOD OF MAKING, Publication number: 20110120548,
2010.

SRAEM, A0, BRI, MR, BXRE, nkFEEEEBURBEBIILERE
RGBS M, Patent filed, EFE55% 100116854, 2011.

ERX, #MEE ITEH, Bials, OWWIEZTA PERBEEFEERE, 1347305,
2011-2027.

EEX, MEE, TEH, 8afE, EIWERW G A PERBEZ R EPR,
1337983, 2011-2026.

Ak, BRARE RYE, aRE BEY, SELRFBZREZRESERE
=8, PERBEFIEEAR, M407911, 2011-2017.

Wei-Tse Hsu, Chung-Wen Lan, Yi-Song Luo, APPARATUS FOR CHEMICAL BATH
DEPOSITION, Publication number: 20120132134, 2011.

Dimitre Zahariev Dimitrov, Ching-Hsi Lin, Chung-Wen Lan, Der-Chin Wu,
METHOD FOR FORMING SOLAR CELL WITH SELECTIVE EMITTERS,
Publication number: 20120090673, 2011.

Chung-Wen Lan, Ya-Lu Tsai, Sung-Lin Hsu, Chao-Kun Hsieh, Wen-Chieh Lan,
Wen-Ching Hsu, METHOD OF MANUFACTURING CRYSTALLINE SILICON
INGOT, Publication number: 20110303143, 2011.

Wei-Lun Chang, Wen-Ching Sun, Chung-Wen Lan, Pei-Chen Yu, Chia-Hua Chang,
ED STRUCTURE AND SOLAR CELL INCLUDING THE SAME, Publication
number: 20110277839, 2011
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130.

131.

132.

133.

134.

135.

136.

137.

138.

2016-2032.

N

EER0L, ERmNBE, FEAM, BRI, EOR, RNE, REWRERZITEA FER
Bl S A ZEAAZY, 1534307, 2016-2030.

ERX, WREER HREDARMERHOYWRE, PERBEFH A
1516645, 2016-2034.

RXR, H5EE, BRR, B3t X, EBR, TN, RXE, EEX, &
my)arv4ardy bOEERE HAER, IP 5555 5883766 =, 2016.

ERX, xXER BhE, BERE, 5, fXE, #R> )34/ >dy bR
TxhabBissndy )y oz —/n, BARER), P RHMES RS 3181884
=, 2016.

Wen-Huai Yu, Cheng-Jui Yang, Yu-Min Yang, Kai-Yuan Pai, Wen-Chieh Lan,
Chan-Lu Su, Yu-Tsung Chiang, Sung-Lin Hsu, Wen-Ching Hsu, Chung-Wen Lan,
Method of Fabricating Crystalline Silicon Ingot Including Nucleation Promotion Layer,
US Patent, US 9,493, 357 B2, Nov. 15, 2016

ERX, BN AENHEBERERET A, PEKBESHMEAFR, 1553171,
2016/10~2035/06.

ERY, HRAS, PERBIZEFZAR, 1553170, 2016/10~2035/06.

BIRF, AR, RE, FFAM, AXE, BRY, SEE, SaRUERAREH
HRS SR (B, PEREISHSEAAEY, 1577840, 2017/04~2035/04.

ERX, ¥k, BE8, ki, BaR, KRXIR, 5%, sFaM, SRR
A RBE R Z RIFSG A, PERBISHIEEAFE, 1593838, 2017/08~2036/08.

TN, ZXR, SRR, BER, TNEB, AXE, RIEMNEESE,
R 25AA%Y 1593837, 2017/08~2034/11.

Shte
= M

s

E

, BlENEREE R 75k PERBEREABE, 1597391, 2017/09~2032/12.

bR
i
)<I'

ERX, WERWYRKIEW2H5E, PERBEERNEHELE, 1614212,
2018/02-2082/12.

EERY, HEXBRBR ZFERWITZ EZBERE, PERBEENZEAFE
1642819, 2018/12~2037/12.

ESEX, HE—SEWIBM 2R iR TR EZHER R, PERBENE
RBZY, 1658002, 2019/05~2038/08.

ERX, BBX, BF1\E, RS, #HHWREZRETTIERNITEITNEZEREBR
B, PEREEFZAAE, 1666353, 2019/07~2038/01.
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140.

141.

142.

143.

144,

145.

146.

147.

148.

149.

ERY, s#tHWEEZERMNEE AR ZEAT A PERBSH AL,
1675126, 2019/10~2038/02.

ERX, HE—SLWIBYMZHEARATRZAEAZHERE, AHR
202009215

EXRX, DUWEBRBHNRE—S(EWINEYZHE PERBESHN PR, 1741247,
2021/10/01~2039/01/02

ERX, RERtWHBZ A, PERBEF &ZMAER, 1702315,
2020/08/21~2039/05/07

ERX, REZAWBN AR TR AZRERE, TERBISH AR,
1723730, 2021/04/01~2040/01/09

EXRX REZRELWEBNUZE A, PERBEZA A, 1737303,
2021/08/21~2040/05/17

ERN, HEZBREBEWREBEN — SR 2HE PERBESZF EAE
1736268, 2021/08/11~2040/05/17

ERXX, Rie_=EWBNZAHE, PERBEZSAEAEE, 1726724,
2021/05/01~2040/05/07

EXRN, UWEBRRESRIUKIIBZTH A, PERBZFSZAFAL, 1741683,
2021/10/01~2040/07/15

B, 4 0 S RN HS TS S (s, PER BRI
A 1792400, 2023/02/11~2041/07/08

ERY, AR4EEWEErEE%E, PERBERNME, M637377,
2023/02/11~2032/08/11

Technology Transfer

1.

B &L RIBRIFLIT, 3,467,165 75, PE &, 12/11/2006

High Efficiency Solar Silicon Directional Solidification Technology, 1,000,000 7t - &
ZWE& - 11/01/2009.

High Efficiency Solar Silicon Directional Solidification Technology, 660,000 7 + 9735
W& - 11/01/2010.

High Efficiency Solar Silicon Directional Solidification Technology, 660,000 JT - 3=
& - 11/01/2011.

AGEE N SN REEERBIEARRITME, 645000 5T @ FEWH&E -
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02/01/2014.

6. XGEE N ESNZTREBREREREARKIERE, 645000 75 - PEWSE -
02/01/2015.

7. XGEE N BV RERERBIEABERINESE, 645000 75 - PEWE
02/01/2016.

Honors and Others

1. 2022 PVSEC Award, K5t BB EIR = KEIFE &2 —
2. 2021 BEAREERINEE

3. 2020 ELRKABEHLERA

4. 2020 EEAT ESSHEE AT B

5. 2019 FBEHATBRESE 2 THEBASBE,

6. 2019 FAKRICLRMEAEBE -

7. 209 FaEtIRENEL -

8. 2017 FEGELGHAEERBIRIER [ - REDMNCRBEME TR T
MopmiiEa -

9. 2017 RIEZBREHE -

10. 2016 ICCGE tH R ERE T HE S22 Laudise Prize I0CG & = &F:F#E— - Laudise
Prize RREIRMERE -

11. 2016 % 23 @ERTE -

12. 105 FEEIRSEAEI(EABA0 B ARIR RIS -

13. Best Presentation Award, The 26th International Photovoltaic Science and Engineering
(PVSEC-26), Singapore 2016.

14. Plenary Speaker, The 25th International Photovoltaic Science and Engineering
(PVSEC-25), Busan, Korea 2015 (also member of International Advisory Committee of
PVSEC).

15. Conference co-chair, The 6th International Workshop on Crystal Growth technology,
Jun. 14-20, 2014, Berlin, Germany

16. Conference Chair, The 23th International Photovoltaic Science and Engineering
(PVSEC-23), 2013, Taipei (also member of International Advisory Committee of
PVSEC).

17. EEESBZREEEZSN IUMRS-ICEM 2014 EESREER

i

a#if
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18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

SEABRBFEHIE (2013-)

Conference Chair, the 7th International Workshop on Modeling in Crystal Growth, Oct.
28-31, 2012, Taipei (Co-Chair of 4th International Workshop on Modeling in Crystal
Growth, Fukuoka, Japan, Oct. 5-7, 2003) (also member of Advisory Committee of the
International Conference in Crystal Growth (ICCG) 2013 in Warsaw, Poland and 2016
Nagoya, Japan).

i

BREEEMESRESN IWMCGT7 EREEBRE

Plenary Speaker, 2nd International Conference on Materials for Energy - EnMat I,
May 12-16, 2013, Karlsruhe Germany.

Plenary Speaker, 27th European PV Solar Energy Conference and Exhibition -
EUPVSEC, Development of High-Quality Multi-crystalline Silicon for PV, Sep. 24-28,
2012, Frankfurt, Germany.

2011 LB TRRESSHRE

Associate Editor, Journal of Crystal Growth, (2011- now).

Guess Editor, Special Issue in High Efficiency Silicon Solar Cells for J. of Photoenergy
(2011).

International Editor, Korean Journal of Crystal Growth, (2001-now)
2010 ETEMEB T HE TEHUFE

SERBFHIRAIE (2007-2013)
SELGHEEEZHRSRIZREZEESR (2010-now)

SEMI Taiwan, PV Committee, Vice Chairman (2008-2012)

BRI Z L REE IR = E5A(2008-2011)
aELBtEEFHEE—1EAE_FESE (2007-2010)

T B K56 &E o/ 3 £ (2007-2010)

Associate Editor in Chief, J. ChIChE, (2000-2009).

\

i

2008, 2009, 2010, 2011 5 SEMI ZE&E&

EIII

2008 LB TIREZHEBEE
Editor, Fluid Dynamics and Materials Processing, 2005-2007.

Bl g EE AT 5T 88, (2004-2007).

i BB R E R AR ER T 155 & 56 U £ £ /% (2005-2007)
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International Cooperation Project ( started from 2022)
1. BEHEESEFSIHEEFA), 2005/8/1~2008/7/31.

2. BEUAEEUEERTE(ERA), 2006/8/1~2007/7/31
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