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Progress in Photovoltaic Technologies
- Future Prospects of the CIGS PV -

Shigeru Niki

Research Center for Photovoltaic Technologies
National Institute of Advance Industrial Science and Technology (AIST)
1-1-1 Umezono, Tsukuba, Ibaraki, 305-8568 Japan

ABSTRACT

The world annual production of PV modules exceeded 30GW in 2011, and is predicted
to keep increasing again after a minor standstill. The deployment of PV systems has been
accelerated primarily by various policies such as FIT, subsidy, etc. though the price of PV modules
and systems has been reduced significantly. Further efforts in R&D have been needed to improve
efficiency and reliability of PV modules and systems in order to achieve the grid-parity.

Various research topics such as improvement in performance of various cells and modules,
long-term stability and defect analysis of modules, performance testing and measurement
technologies, etc. have been carried out in our research center. In this presentation, the latest
results from our research center will be first introduced.

Thin film solar cells based on chalcogenide materials such as CdTe and CIGS have emerged
and have been leading thin film solar cell technologies. A few GWs of modules have been
produced annually. Chalcogenide solar cells have advantages over other technologies in terms
of performance, cost, long term stability, etc. In this presentation, the current status and the future
direction of the CIGS solar cell technologies will be also introduced. A significant improvement
in performance has been developed for both laboratory-scale cells and submodules. It indicates
that the CIGS technologies are competitive with the current Si and CdTe technologies in terms of
both cost as well as performance.
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Recent Development of TiNi Shape Memory Alloys

Shyi-Kaan Wu

Department of Materials Science and Engineering
National Taiwan University
Taipei, Taiwan

ABSTRACT

Many recent studies of TiNi shape memory alloys (SMAs) have been focused on their
thermal physical properties, the characteristics of Ti-rich TiNi ribbons at micro-nano scale and
their joining by infrared brazing. The thermal physical properties of S(T), C,(T) and «(T) are all
associated with TiNi martensitic transformation, and have a behavior similar to that shown in p(T)
and AH properties. The S(T) vs. T curve exhibits the most sensitive parameter to measure the
transformation temperatures of TiNi SMAs. The enormously large k peak with the maximal Ak/
K = 200% exhibited in Tis,Ni,Cuyy SMA. The microstructual evolution of as-spun and aged Ti-rich
TiNi ribbons reveals the precipitate change is from G.P. zone to G.P. zone + nanoscale Ti,Ni, and
then to nanoscale Ti,Ni only with increasing the aging temperature/time. The nanoindentation
and DMS tests indicate that Ti-rich TiNi ribbons exhibit excellent SME/PE properties which are
superior to bulk TiNi alloys if these ribbons are precipitation-hardened. The structure of the
G.P. zone was investigated by HRTEM with FFT diffraction pattern, and a hybrid structure of
Ti,Ni and Ti;Ni; was proposed. There are engineering applications needs for TiNi SMAs to join
similar/dissimilar alloys. Infrared brazing can provide short joining time and extra-high power
density to join miniature devices. The wettability of the fillers can be measured from infrared
furnace quickly and reliably.
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Advanced Materials: from Elements in Products to
the Industrial Revolution of the Future

R. Martins

President of E-MRS Senate, member of the Advisory Board of EU Horizon 2020, full
Professor at FCT-UNL, P. Siffert, and Secretary General of E-MRS.

ABSTRACT

Materials Science and Technology are based on cross-domains and trans-sectorial logics,
which add to them an incredible methodological and pragmatic value for enhancing new
innovation paradigms able to answer to demands of the societal challenges of the future. To turn
al developments sustainable we must take into account the raw material scarcity and so, the use
of nanotechnologies and functional materials at a nanoscale.

In the present talk we aim to show that Advanced Materials is the most important field for
industrial production and global wealth, providing so outstanding opportunities to reinforce the
science-industry dialogue as a way to boost our economy growth in different sectors, such as
energy, information and communication technology and life sciences. T o be able to promote in
sustainable and reliable ways this concept in Europe, the European Commission launched this
year the so-called Materials Common House to enable a common path which integrates actors,
resources and strategies from the fundamental aspects of materials science up to the industrial
system aiming to transform materials in valuable products and innovation processes.

26



=M R RS R

IA ~ 2014 FEAFRIR EAGHICHR

i\

ke

i

Materials Chemistry and Physics 126 (2011) 722-728

s

ELSEVIER

Contents lists available at ScienceDirect

Materials Chemistry and Physics

journal homepage: www.elsevier.com/locate/matchemphys

Synergetic effect of hybrid boron nitride and multi-walled carbon nanotubes
on the thermal conductivity of epoxy composites

Chih-Chun Teng?, Chen-Chi M. Ma?*, Kuo-Chan Chiou®, Tzong-Ming Lee?, Yeng-Fong Shih¢

2 Department of Chemical Engineering, National Tsing Hua University, Hsin-Chu 30043, Taiwan
b Material and Chemical Research Laboratories, Industrial Technology Research Institute, Hsin-Chu 31040, Taiwan
¢ Department of Applied Chemistry, Chaoyang University of Technology, Taichung 41349, Taiwan

ARTICLE INFO ABSTRACT
Article history:
Received 30 July 2010

Received in revised form 9 December 2010
Accepted 13 December 2010

Keywords:

A. Nitrides

A. Composite materials
A. Interfaces

D. Thermal conductivity

This study investigates the synergistic effect of combining multi-walled carbon nanotubes (MWCNTs) and
boron nitride (BN) flakes on thermally conductive epoxy composite. The surface of the two fillers was
functionalized to form covalent bonds between the epoxy and filler, thereby reducing thermal interfacial
resistance. The hybrid filler provided significant enhancement of thermal conductivity, adding 30 vol%
modified BN and 1vol% functionalized MWCNTs achieving a 743% increase in thermal conductivity
(1.913WmK~', compared to 0.2267 WmK~! of neat epoxy).

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

The development of polymer composites containing nanoscaled
filler has become a popular topic in materials science recently. Poly-
mer composites for electronic packaging and other applications
require high thermal conductivity to dissipate heat [1]. Ceramic
powders, including aluminum nitride [2,3], boron nitride [4,5] and
silicon carbide [6] have been used extensively to enhance thermal
conductivity in reinforced polymer composites. Although nano-
filler has a positive effect on polymer matrices, their nanoscale
dimensions, and high surface area make it difficult for nanocom-
posites to disperse. To optimize the thermal conductivity of
nanocomposites, it is essential to consider the following model,
Kk =~Cpvl, where Cp, v, and | represent the specific temperature,
the phonon velocity, and the mean phonon pathway, respectively.
Thermal conductivity is sensitive to band velocity and scatting time.
Thermal interface resistance obstructs the transfer of heat due to
differences in phonon transfer in the complex phase and a weak
interface between polymer and filler. The polymer matrix con-
taining nanoscale filler with high surface area, forms a stronger
boundary than the same volume using microscale filler. It is nec-
essary to minimize the thermal interface resistance at the polymer
composites by the functionalization of the filler. Secondly, increas-
ing networks formation by using conductive filler promotes heat
transfer and generates higher thermal conductivity. Filler with a

* Corresponding author. Tel.: +886 3 571 3058; fax: +886 3 571 5408.
E-mail address: ccma@che.nthu.edu.tw (C.-C.M. Ma).

0254-0584/$ - see front matter © 2011 Elsevier B.V. All rights reserved.
doi:10.1016/j.matchemphys.2010.12.053

large aspect ratio easily forms such networks and dominate the
thermal conductivity of composites. Previous studies reported that
carbon nanotubes (CNTs) had a high aspect ratio and high ther-
mal conductivity (up to 3000WmK-") [7], and therefore show
potential as a heat transfer material. On the other hand, a polymer
matrix containing a high CNT content may present some problems.
For example, the CNTs may easily form bundle structure, which
causes the reciprocal phonon vector phenomenon [8], and also
increases composite viscosity. The increase of composite viscosity
hinders the composite process. One solution to this problem might
be the partial replacement of low-aspect-ratio filler with high-
aspect-ratio filler, thereby forming a hybrid filler with a perfectly
conductive network for next generation heat dissipation applica-
tions.

The effective hybrid filler system proposed in this study
consisted of functionalized nano-scale boron nitride (BN) and func-
tionalized multi-walled carbon nanotubes (MWCNTs). This filler
was used to prepare thermally conductive epoxy composites. This
study attempted to enhance the thermal conductivity of the com-
posites, by increasing the number of heat transfer pathways with
hybrid filler containing high-aspect-ratio MWCNTSs and flaked BN.
In the absence of covalent bonds at the interface, the difference
in stiffness between pristine filler and the epoxy matrix created
a small number of low frequency vibrational phonon modes. This
was an indication that a high thermal resistance existed in the com-
posite interface. We modified the filler to create covalent bonds
on the epoxy-filler interface, which simultaneously minimized the
interfacial thermal resistance and improved filler dispersion in the
polymer matrix.
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Conductivity of Epoxy Composites

AEEE (=)

Prof. Rodrigo Martins

17:20~17-50 President, E-MRS Senate; Professor, FCT-UNL, S BEHD
Portugal

Advanced Materials: from Elements in Products

to the Industrial Revolution of the Future

o 40283 | .
18:00~19:30 | EBIES E%\\@é‘% HrEEER
=
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Exhibition Layout (4th Floor)
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Note: Booth numbers and company information are detailed on next pages.
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Booth No. Company Website/Contact info.
1 Chief Up International Corp. www.chiefup.com.tw/
2 Maijor Instruments Co., Ltd. www.major.com.tw/About.aspx
3 Cameca Taiwan Co., Ltd. www.cameca.com/company/worldwide/index.aspx
4 Materials Analysis Technology Inc. www.ma-tek.com/
(MA-tek)
5 Scientek Corp. www.scientek.com.tw/ct/index.php
6 Precision International Corp. www.pic.com.tw/
7 Environment & Materials & www.britnix.com.tw/dealer.html
Electronics Group
8 Yuanli Instrument Co., Ltd. www.yuanli.tw/yuanli/main.asp
9 Jing Teng Tech Limited Co. http://www.emtech.com.tw/
10 Kintech Co., Ltd. http://www.kintech-corp.com.tw/
11 Zeiss Corp. http://www.zeiss.com/corporate/en_de/home.html
12 Hephas energy Co., Ltd. http://www.hephasenergy.com/
13 |BImEEEmNERAT (037)68-8235
14 Palmeso Co., Ltd. http://www.palmeso.co.jp/en/about/index.html
15 National formosa uniyersity http://nfusparc.nfu.edu.tw/bin/home.php
Department of Materials and
Engineering Alumni Association
16 Unice E-O Services Inc. http://www.unice.com.tw/
17 PerkinElmer Co., Ltd. http://www.perkinelmer.com.cn/
18 Usil Corp. http://www.usils.com.tw/front/bin/home.phtml
19 Samwell Testing Inc. http://www.samwells.com/bc/
20 Sunray Science & Technology Co., Ltd. | hitp://www.sun-ray.com.tw/front/bin/home.phtml
21 Sanpany Instruments Co., Ltd. http://www.sanpany.com.tw/
22 Zwick/Roell Co., Ltd. http://www.zwick.com/en.htmi
23 Lih Yuan Enterprise Co., Ltd. Twinson | http://www.lihyuan.com.tw/en/index.html
International Limited
24 National Nano Device Laboratories. http://www.ndl.narl.org.tw/web/index.html
25 KeyenceCo., Ltd. http://www.keyence.com/about-us/index.jsp
26 LJ-URHV Corp. http://www.ljuhv.com/index_e.php
27 China Steel http://www.csc.com.tw/indexe.html
28 Industrial Technology Research https://www.itri.org.tw/
Institute
29 TA Instruments http://www.tainstruments.com.tw
30 Pyat Ltd. http://www.pyat.com.tw/en/
31 Hong-Ming Technology Co., Ltd. http://www.hmtech.com.tw/company.php
32 Pentad Scietific Corp. http://www.pentad.com.tw/new_product.html
33 National Chung-Shan Institute of http://www.csist.org.tw/

Science & Technology

36




Booth No. Company Website/Contact info.
34 TechMark Precision Instrument Co., http://www.techmark-asia.com/
Ltd.
35 Sunway Scientific Corp. http://www.sun-way.com.tw/
36 Jie Dong Co., Ltd. http://www.jiedong.com.tw/index.aspx
37 Rigaku Corp. http://www.regularcorp.com/index.html
38 Bruker Taiwan Co., Ltd. http://www.bruker.com.tw
39 Protech Pharmaservices Corp. http://www.ppccro.com/
40 Titanex Corp. http://www.titanex.com.tw/
41 EMO Materials and Nanotechnology | http://www.cc.ntut.edu.tw/~wwwemo/english/english.htm
at National Taipei University of
Technology
42 Taiyu http://www.ty-c.com.tw/
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2014 FEEMESEESBEX

fima N T BB ot BisssE | e
1 | BRERDEBIRAT BIMEBESRB—ER 112577 18 02-23952978 | & (3)
2 | BEMBREnRNS () /T MM 6 —EB755R 181825 02-86981212 | 2% (3)
3 |WRERERAT AL PRI —FY 27-7 8% 24 12 02-88098877 | ZfE (3)
4 | TERIHTER FTTRRTT SR A PERFROTES 195 5% 03-5916845 | ZE (2)
5 |IBERBERINBIRELT BITMERRE—E 159 97 16 12 02-27647199 | BE (2)
6 |IRENIRBRAT FIEHEPIE 483182 3 02-29101682 | Z& (2)
7 | TR RESRRNBRAT Mt ARERR IS 1157512 02-89901779 | ZE (2)
8 |EBREERERHBERAT PRE MR 6 5% 03-3267099 | & (2)
9 |EINEEMMERAT ERIMBIEPER 1513 2157 037-688235 | 2 (2)

10 |EBEERDBRAT BITHREZRIB &L 230 57512 02-27766636 | ZfE (2)
11 | 2ENERNERAT BIHEEIE R 129 55 4 12 02-25018985 | ZE (2)
12 | RENRBRAT FTIETIIEH K — BB —E2 69 5% 118 03-5509606 | Z& (2)
13 | ERESERHBREAT FIEHRKEBPIERIE 22 69-1085 718 |02-28081452 | BE (2)
14 | Rigaku Corporation BRI RERIEIYEE 150 5% 10 12 02-25775217 | ZE (2)
15 ERRBRAT BB EL 295 57 6 12,2 2 03-5728466 | Z& (2)
16 |BIHPUNBHRRMHENLENRER |EFEEMELN PIERERE 4815 034712201 | 2& (2)
17 | BBNABRHBREAT MERPIETEBLRE 5 5% 03-4626569 | & (1)
18 |FERRERHERAT FTTMRZEENIT 157 1A4 03-6116678 | Z& (1)
19 |REREBRAT FIEHRIME DS —ER 390 57 02-86751543 | & (1)
20 |BEEEERHBRAT FTHABRB 1205710482 6A2  |03-5750099 | & (1)
21 | IREEBNEIRAT HILHFISE 20 RIS 46 35 2 18 02-22198008 | 2% (1)
22 | REBRHBRAT IR TA 2257 4 18,2 2 03-5526201 | B& (1)
23 | BAREERRNERAT =B ER—F 828R 712 02-85124888 | & (1)
24 |PALMESO CO., Ltd FTTPIERS 300 57 6 122 1 0928-138705 | & (1)
25 | XBEREERAT BIHEEE R 140 B 5257 212 0988-297037 | Z& (1)
26 | GERINBIRAT BIMELRB Y 169-1585 2 12 0930-077417 | Z2E (1)
27 |TAE=R BIHRLEB 235741825 02-25638880 | Z& (1)
28 |RIEAKRRBRAT FTTHAERIE R 158 5% 12 12 03-5750203 | BE (1)
29 | BIRAFAKASEEHREMAEPD | BEHEERB=R—HNEE 312 02-27712171 | 2 (1)
30 |BrERERIRIVBRAT MTIAH SRS 203 57 03-5399019 | ZE (1)
31 | RERRABHRNRREE EMERFEESLES 64 57 05-6315478 | BE (1)
32 | =HESEKNBIRAT BIHEEFRE—E 112576 12 02-23923433 | Z&E (1)
33 | PENHEIANBIRAT S/ VBRI 1 57 07-8021111 2R (1)
34 | BEERHRNERAT BItHERERIE = 178 4% 10 12 02-27088700 | Z& (1)
35 | REERBRAT BIEMNTIS 140 B 3 58 518 02-25412969 | Z& (1)
36 |LERERNDEBIRAT FIEmY I BREE 169 B 25 38 11122 1 |02-26921400 | B (1)
37 | FERAT WEEREMILIEIOES 352-2 5% 2 12 0937-404530 | 2E (1)
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38 |FEERKBERHBERAT BitmeBEERE# 3% FIR9IIE2 1 02-55580000 | 2 (1)
39 | THESEKRINBRAT BIHAHER A 365 8 39576 12 02-87512222 | BE (1)
40 |BRFZAXTHERE HTTHEE—S 26 9% 03-5726100 | B (1)
4 | RN ERAT HEERREBMSREE 367 B 163 F228%  (03-4719988 | BE (1)
42 | BBRNERAT BitmPWIts 3 57 57 7 12 02-25953355 | & (1)
43 | RERERSBIMTHERAT RIS 27 SR 2 182 1 0963-988379 | BES
44 |ERBZERAT BitmRAEITH— 75 5% 5F 02-87929506 | B
45 | PEIMERIEERNERAT FiItMmERNE PR 64 57 02-26791931 BS
46 | BERRERNERAT BRTTREEARE 8 #PiH 3% 037-581121 B5
47 |BEMBREHRE () 2T MM EhB—E 7552 18182 5 02-86981212 B
48 | PEUHHEHM N BIRAT SR DS 157 07-8021111 Bs
49 | BERNRAZREESSEPD BIEHEREISIOES 43 SHEIFRAIE 9 12 02-27303611 ES
50 |IRESITTERNERAT TRV ORFTT LT E B B4 16 57 03-5987008 BS
51 |IBBSHRERNHBERAT MEFHZEHE RS 863 B 18 57 03-4962567 Bs
52 | RISBZERAT M PREPLE R 504 B 257148 |02-22266423 | ES
53 |EBESKRNBREAT BIHERIE—E 15537 6 12 02-27467620 B5
54 | BEFEEPNELEBRAT BRIy 1382 1342 02-28931088 | BE5S
55 | BERRBRAT BPHXOE 598 57 9182 3 04-23106151 Bs
56 |EFBRAT BIHERIS—EE 43237 801 = 02-27293959 | @S
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102 & I 7 PR H 3= (102.01.01-102.12.31)

%
E| [ 102 & " 102 & 102 & 3 V1 by = 3
B CE | E OB B OB B B WP
1 $ 7,389,932 [$ 7,800,000 $410,068
1 $ 80,000 | $ 100,000 $20,000
2 $ 275,900 | $ 310,000 $34,100
1 $ 200,900 | $ 260,000 $59,100
2 $ 75,000 | $ 50,000 25,000
3 #g’ﬁ e $ 1,084,900 [ $ 1,300,000 $215,100
4 ﬂpﬁ $ 1,010,600 [ $ 1,000,000 10,600
5 B ﬂﬁ;'ww $ 2,500,000 [ $ 2,500,000
6 = u’f‘ $ 280,000 | $ 750,000 $470,000
7 iy B $ 267,203 [ $ 220,000 47,203
3 = ﬁ;“%,ﬁl‘ $ 24,496 | $ 20,000 4,496
9 S E[F $ 1,130,000 [ $ 1,000,000 130,000
10 EEE $ 54,000 | $ 100,000 $46,000
11 FHESIBTER $ 520,475 | § 300,000 220,475
12 P G
13 N $ 162,358 [ $ 200,000 $37,642
14 EIETER
15 RS
2 AR $ 7,007,929 [$ 7,800,000 $792,071
1 BETCEE $ 1,440,366 [ $ 1,825,000 $384,634
1 [E1 - Fsh $ 913,200 [ $ 1,100,000 $186,800
2 Maakﬁ"ﬂja” $ 108,326 [ $ 120,000 $11,674
3 A& $ 353,900 | $ 450,000 $96,100
4 |4y $ 45,000 $45,000
5 [HEGARE $ 56,940 | $ 100,000 $43,060
6 |fEFE $ 8,000 |'$ 10,000 $2,000
2 S| $ 3,714,728 [ $ 3,685,000 29,728
HEEE $ 46,758 | $ 50,000 $3,242
2 ﬁﬁ}‘—i”" $ 105,674 [$ 150,000 $44.326
3 B $ 7,947 ['$ 15,000 $7,053
4 |%Y5 a” $ 52,350 | $ 50,000 2,350
5 “@ﬂ’# $ 9,355 | $ 20,000 $10,645
6 sYHITY $ 41,805 [ $ 60,000 $18,195
IARE RS $ 245,627 | $ 200,000 45,627
8 [EE PRIE G $ 90,080 | $ 100,000 $9,920
EHEIEE A $ 799718 10,000 $2,003
10 Fqﬁ}p'ﬁ%ﬂd $ 30,000 $30,000
THEERE $ 1,696,294 [$ 1,300,000 396,294
12 [TV gy $ 649,760 | $ 650,000 $240
13 YEJ%‘Q'. .
14 [l ~ B $ 274,598 | $ 150,000 124,598
HE S EEETRES 373,843 | $ 100,000 $473,843
16 Ffr'f%lii‘ ' $ 70,000 | $ 100,000 $30,000
17 a‘—“” $ 56,587 | $ 100,000 $43,413
18 [TH20dY $ 458,739 | $ 600,000 $141,261
19 ‘“*a’f $ 275,000 275,000
3 EIEIEER] $ 1,477,577 [$ 1,750,000 $272,423
1 [MCPFH[IT* $ 1,327,577 $ 1,500,000 $172,423
PEREEED $ 150,000 | $ 250,000 $100,000
4 I $ 40,310 [ $ 50,000 $9,690
1 $ 310 [ $ 10,000 $9,690
2 $ 40,000 | $ 40,000 -
5 $ 199,418 | $ 350,000 $150,582
IR $ 103,768 | $ 200,000 $96,232
PR EER R $ 95,650 | $ 150,000 $54,350
6 £ e $ 35530 (S 40,000 $4,470
1 [opz=gs $ 35530 | $ 40,000 $4.,470
7 AL & $ 100,000 | $ 100,000 $0
3 # i $ 382,003 [ § - 382,003
2% e it CES ?%ﬁ
g2
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FP[@M%{SFKQL @’103@}%%%% (103.01.01- 1031231)

Kl E! T 102 & & | 10358 10257 Jprr=4if 102 &+
HE]E i =§J Brbe | g | oy il 'Jf BT B
1 $ 12,280,000 | $ 7,389,932 |  $4,890,068 $ 7,800,000

1 i G $ 100,000 | $ 80,000 $20,000 $ 100,000
B P e $ 300,000 [$ 275900 $24,100 $ 310,000
R $ 200,000 [$ 200,900 -$900 $ 260,000
2 | e xy $ 100,000 | $ 75,000 $25,000 $ 50,000
3 A nl L $ 3,500,000 [ $ 1,084,900 | $2.415,100 $ 1,300,000
4 Do $ 2,000,000 [ $ 1,010,600 $989,400 $ 1,000,000
5 BIE| € ks $ 2,860,000 [ $ 2,500,000 $360,000 $ 2,500,000
6 B&F,é{w’r’* $ 600,000 [$ 280,000 $320,000 $ 750,000
7 Fid B $ 300,000 | $ 267,203 $32,797 $ 220,000
8 FE R $ 50,000 | $ 24,496 $25,504 $ 20,000
9 X D $ 2,000,000 [ $ 1,130,000 $870,000 $ 1,000,000
10 HEEt $ 170,000 | $ 54,000 $116,000 $ 100,000
11 FESTEE $ 200,000 [$ 520475 $320,475[$ 300,000
12 AVER $ 200,000 [$ 162,358 $37,642 $ 200,000
2 AL $ 12,280,000 [ $ 7,007,929 | $5272,071 $ 7,800,000
1 RETF L] $ 1,785,000 [ $ 1,440,366 $344,634 $ 1,825,000
1BV e $ 1,100,000 [ $ 913,200 $186,800 $ 1,100,000
PR $ 120,000 [$ 108,326 $11,674 $ 120,000
3 Pgs $ 400,000 [ $ 353,900 $46,100 $ 450,000
4 [{-aqy $ 45,000 $45,000 $ 45,000
5 |[HELA R E $ 100,000 | $ 56,940 $43,060 $ 100,000
6 |[1EF& $ 20,000 | $ 8,000 $12,000 $ 10,000
2 H R $ 6,955,000 [$ 3,714,728 |  $3,240272 $ 3,685,000
R $ 60,000 | $ 46,758 $13,242 $ 50,000
PEREEEE $ 120,000 |$ 105,674 $14,326 $ 150,000
3 [Edf $ 10,000 | $ 7,947 $2,053 $ 15,000
4 YRy $ 15,000 | $ 52,350 $37,350( $ 50,000
5 [ $ 15,000 | $ 9,355 $5,645 $ 20,000
6 [RHIHY $ 70,000 | $ 41,805 $28,195 $ 60,000
eI $ 200,000 [$ 245627 $45,627[ $ 200,000
8 [ PG $ 100,000 | § 90,080 $9,920 $ 100,000
REEERS G $ 650,000 | $ 7,997 $642,003 $ 10,000
10 |FEaeeqy $ 5,000 $5,000 $ 30,000
THEERE $ 3,100,000 [ $ 1,696,294 | $1,403,706 $ 1,300,000
12 [ervm g $ 650,000 [$ 649,760 $240 $ 650,000
13 ﬁ}zﬁ# E1gp $ 200,000 [$ 274,598 $74,598/ $ 150,000
T *%‘Eﬁﬁ $ 100,000 [-$ 373,843 $473,843 $ 100,000
15 F"r%ﬁn $ 100,000 | $ 70,000 $30,000 $ 100,000
16 | R $ 60,000 | $ 56,587 $3,413 $ 100,000
17 [HjE0i $ 1,500,000 [$ 458,739 | $1,041,261 $ 600,000

18 [Z &Y $ 275,000 $275,000
3 FERE] $ 2,700,000 [ $ 1477577 | $1222.423 $ 1,750,000
MCPi {1 $ 1,700,000 [ $ 1,327,577 $372,423 $ 1,500,000
2 IlJ“ﬁHﬁ'f $ 1,000,000 | $ 150,000 $850,000 $ 250,000
4 éﬁfa‘*f‘wﬂz $ 50,000 | $ 40,310 $9,690 $ 50,000
[ =Rk $ 10,000 | $ 310 $9,690 $ 10,000
2 |EaY $ 40,000 | $ 40,000 $ 40,000
S iRy $ 300,000 |$ 199,418 $100,582 $ 350,000
B WS $ 150,000 [$ 103,768 $46,232 $ 200,000
2 Bt g $ 150,000 | $ 95,650 $54,350 $ 150,000
6 En] $ 40,000 | $ 35,530 $4,470 $ 40,000
Ly $ 40,000 | $ 35,530 $4,470 $ 40,000
7 FEEL S $ 450,000 [$ 100,000 $350,000 $ 100,000
3 7+ i $ -[s 382,003 $382,003[ $ -

R = G

&

i




fy =

R
2 i

1025 12531 F!
E|F! &7 |5t fi &t B[ ¢ |5 fi it
HEE 26 {EH
B % $5,712,202 |1 ffi $1,986,418
E $10,000 Tariqyn] $1,264,307
SEEE $5,702,202 ks $10,184
BB O ST - e 1| $2,377,684 LS $569,527
b BT T R Y - $2,060 T 2ga $142,400
IPEE[E00149759 $1,501,711 P $1,855,539
FI172490-5 $1,112 T HEE $20,000
LT 6979-7 $100 RS $1,835,539
TS LRSS EG | $201,881 1 e $3,841,957
FUR el sy (- ot $267,654
THITE $1,350,000
Y% $10,458,735
TEl=R $2,539,077
Sk $22,052 INTE R B
e $223,843 SVHD R $19,570,517
TelsSm R $8,225 EAR AR $10,575,929
Y $7,665,538 7+ HHESRN $382,003
il $7,191,537 | [t ($3,792)
RS $6,923,751 SHE $7,166,377
Gl b $242,626 L& gl $1,450,000
ERiE $25,160
H vk $50,000
RS $50,000
e ARAE $23,412,474 | g1 1 2 Al aEEE $23,412,474
TEE 3 iz E2BR
AR =z
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HEEEE S
HEHW=

FIEE S E102F 01 £[01F =102+ 12531 F!

e - g g
J S
Bl PV £ fE S I e S
RS $5,741,854 |4 # U} $7.620,437
A I $7,590,785 |4 Bt vr $5,712,202
ﬁ =i $13,332,639 f, = $13,332,639
I @%ﬂ Rt 5 R i ;j:pi
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ARG M R F B | RS | B B & g s pr | & oM
! S &ops g | 81.08.26 | kT 52 |$ 6,923,751.00 ﬁﬂf‘\%{%‘,élﬂ%l%
T & $ 6,923,751.00
2 [Ambsy | F MR 850731 ¢ 1 [$ 4347600 | ®E &
’ HIF-#5] 850731 | 7 1 |$ 800000 | & F
4 E gl ss0617 | 7 6 |s 1440000 BE #
> [ 4 # | 850617 | ¢ I [$  6350.00| BE: &
6 By HI#S | 86.0130 | 7, 1 |$ 12000000 | #F >t =
! s HI#5 | 86.12.31 T 1 $ 5040000 | ¥ BE "
T & $  242,626.00
& $ 7.166,377.00
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BR | FE8H (F/8) BES28 BABE XWX (FB)
1 57/09 149
2 58/12 18 230 3
3 59/12 20 283 2
4 60/12 21 360 2
5 61/12 24 560 6
6 62/12 25 612 9
7 63/12 30 674 22
8 64/12 33 705 8
9 65/12 31 752 18
10 66/12 34 785 25
1 67/12 36 911 29
12 68/12 44 1003 27
13 69/12 44 1056 28
14 71/03 48 1145 44
15 72/04 54 1221 57
16 73/04 56 1293 88
17 74104 56 1314 80
18 75/06 62 1371 70
19 76/05 51 1435 138
20 77104 51 1024 185
21 78/04 53 1112 268
22 79/04 50 1229 326
23 80/04 54 838 337
24 81/04 56 923 346
25 82/04 53 996 496
26 83/04 57 1,077 375
27 84/04 58 1,140 380
28 85/10 61 1,222 382
29 86/11 73 1,655 360
30 87/11 71 1,637 409
31 88/11 67 1,731 468
32 89/11 67 1,671 450
33 90/11 72 1,268 577
34 91/11 63 1,458 709
36 93/11 22 1,088 740
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37 94/11 23 1,265 974
38 95/11 24 1,124 998
39 96/11 25 1,108 1,013
40 97/11 25 1,430 1,240
41 98/11 28 1,463 1,239
42 99/11 31 1,679 1,184
43 100/9 28 1,657 1,359
44 101/11 28 1,294 1,025
45 102/10 21 1,511 902
46 103/06 21 1,466 1,012
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