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Conference at a Glance 

Monday, May 19th, 2025 

May 19 

(Mon) 

Room 201A Room 201B Room 201C Room 201D Room 201E Room 

201F 

Room 203 

PM12:30 Registration 

PM 1:20 

 

 

 

  

TS-A1: Next-Gen 

Aerospace: Radiation 

Testing and 

Simulation for 

Satellites, UAVs & 

Radar Systems 

TS-B1: HEMP/IEMI 

Overview: Publications, 

Detection, Protection 

TS-C1: Impact of 

Common-Mode Choke 

Construction on EMI 

Filter Suppression 

TS-D1: Operation State of 

CISPR 32 Ed.2.0 in Japan 

and Explanation of the 

Guidance Toward the Next 

Revision of CISPR 32 

WS-E1: Diversity 

Verification and 

Debugging Methodology 

for Wireless Products 

TS-F1: 

Application of 

Reverb 

Chambers I 

WS-31: International 

Standards, Regulations, 

and Testing Technologies 

for IoT and Emerging 

Energy Products I 

PM 3:20 Break (Room 101) 

PM 4:00 

 

 

 

 

 

PM 4:30 

 

PM 6:00 

 

TS-B2 Todayôs 

Automotive 

EMC/RF/Wireless 

Testing: What's New and 

is it Enough? 

WS-C2: Innovative 

Simulation and Testing for 

Electronics, 

Communication, and 

Automotive Systems 

TS-D2: Electromagnetic 

Compatibility of Switched-

Mode Power Supplies 

WS-E2: Electromagnetic 

Compatibility of EMC & 

Wireless Regulations & 

Test Methods: An Indian 

Scenario 

TS-F2: 

Application of 

Reverb 

Chambers II 

WS-32: Int0ernational 

Standards, Regulations, 

and Testing Technologies 

for IoT and Emerging 

Energy Products II 

 WS-E3: Innovative Testing 

Approaches for 6G 

Development Using AI and 

Digital Twins 

PM 6:30    
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Tuesday, May 20th, 2025 

May 20 (Tue) Room 201B Room 201C Room 201D Room 201E Room 201A Room 202 Room 203 Room 102 

AM8:00 Registration 

AM8:30 Opening Ceremony 

        AM8:50 K1 Keynote Speaker: Dr. Chen-Hua Douglas Yu 

AM9:30 K2 Keynote Speaker: Prof. Madhavan Swaminathan 

AM10:10 Break (Room 101) 

AM10:40 K3 Keynote Speaker: CP Hung Ph.D. 
        

AM11:20 K4 Keynote Speaker: Prof. Christian Schuster 

PM12:00 Lunch (3F Banquet Hall) 

PM1:30 

 

    

TU-A1: 

Electromagnetic 

Environment & 

Computational 

Electromagnetics 

TU-21: ESD 

Measurements & 

Countermeasures 

TU-31: 

Antenna and 

Wave 

Propagation I 

M1: Memorial Session in 

Honor of Prof. Chun Hsiung 

Chen 

PM3:10 Break (Room 101) 

PM3:30 

 

 

 

 

PM5:10 

PM5:40  

P1 & P2: Chun Hsiung Chen Best Paper Award Competition 

Session & Song-Tsuen Peng Best Student Paper Award 

Competition Session   

TU-22: Signal 

Integrity and 

Power Integrity 

& Others 

TU-32: 

Antenna and 

Wave 

Propagation 

II 

M2: Memorial Session 

in Honor of 

Prof. Song-Tsuen Peng 

Prospects and Reflections on the 

Next Wave of Electromagnetic 

Education - SAVE- the STP Way 

(Speeches in Mandarin) 
    

PM6:30 Welcome Reception (3F Banquet Hall) (PM6:30-PM8:00) 
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Wednesday, May 21st, 2025 

May 21 (Wed) Room 201B Room 201C Room 201D Room 201E 

AM8:30 Registration 

AM8:50  

WE-B1: Antennas for Beyond 5G (B5G) and 6G 

Wireless Communications Technologies I 

WE-C1: EMC Measurement 

and Instrumentation I 

WE-D1: Special Topics on 

EMC I 

WE-E1: Antenna and Wave 

Propagation III 

AM10:10 Break (Room 101) 

AM10:40  

WE-B2: Antennas for Beyond 5G (B5G) and 6G 

Wireless Communications Technologies II 

WE-C2: EMC Measurement 

and Instrumentation II 

WE-D2: Special Topics on 

EMC II 

WE-E2: Integrated Circuit 

EMC 

PM12:00  

Celebration for the 50th anniversary of UTD 

Buffet & K5 Keynote Speaker: Prof. Prabhakar H. Pathak (3F Banquet Hall)  

PM2:00 

 

 

 

  

WS-B1: Standards, Simulation, and Test 

Methodologies for 5G New Radio and mmWave 

Applications I 

WE-C3: Transportation 

EMC 

WE-D3: Special Topics on 

EMC III 

WE-E3: Signal Integrity and 

Power Integrity I 

PM3:20 Break (Room 101) 

PM4:00 

  

  

 

  

PM5:00 

WS-B2: Standards, Simulation, and Test 

Methodologies for 5G New Radio and mmWave 

Applications II 

WE-C4: Electromagnetic 

Safety, Security, and 

Reliability in Power and 

Energy Applications  

 

 

  

  

WE-D4: Special Session in 

Honor of Professor Prabhakar 

H. Pathak on UTD-based 

Electromagnetic Analysis 

  

  

WE-E4: Power System EMC 

and Smart Grid 

PM5:40 

PM6:00 

  

   



4 

 

Thursday, May 22nd, 2025 

May 22 (Thu) Room 201B Room 201C Room 201D Room 201E Room 201A+F Tour A1 Tour A2 

AM8:30  Registration 

AM8:50 

 

  

TH-B1: EMC Issues 

Related to Common-

Mode Noise I 

TH-C1: Aerospace 

EMC 

TH-D1: EMC 

Standard and 

Management 

TH-E1: Transient 

EMC & Others 
      

AM10:10 Break (Room 101) 

AM10:40 

AM11:30 

  

TH-B2: EMC Issues 

Related to Common-

Mode Noise II 

TH-C2: System Level 

EMC and Protection & 

EMC in Wireless 

Communication, 

Artificial Intelligence 

of Things (AIoT), and 

5G/6G Smart Poles 

TH-D2: Biomedical 

Electromagnetics &

 Electronic 

Packaging EMC 

TH-E2: EMC in 

Nanotechnology and 

Advanced Materials 

  

  

  

Google 

101  

11:30~2:30 AM12:00 Lunch (3F Banquet Hall) 

TSMC Museum of 

Innovation 

PM1:40 

PM2:30  

 TH-B3: Antenna 

and Wave 

Propagation IV  

TH-C3: EMC 

Measurement and 

Instrumentation IV  

TH-D3: Signal 

Integrity and Power 

Integrity II 

  
P3: Regular Poster 

Session 

  

PM3:20 Break (Room 101) 

PM4:00 

PM4:20 

  

  

Shuttle buses departure for Renaissance Taipei Shihlin Hotel 

(Optional Tour at Shilin Official Residence) 

PM6:30 APEMC 2025 Banquet (Renaissance Taipei Shihlin Hotel) (PM 6:30-9:00) 
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Friday, May 23rd, 2025 

May 23 (Fri) Tour B1 Tour B2 

AM8:00  Registration 

AM8:30 

AM9:00 

  

  

  

  

PM12:00 

  

  

  

  

PM4:30 

  

   

 Morning: TERTEC EMC Laboratory 

 

 

  

  

 

Afternoon: TSMC Museum of Innovation 

  

 

 Morning: Sporton International Inc. 

 

 

 

  

  

Afternoon: National Palace Museum 
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Welcome Message for 2025 APEMC 

 

On behalf of the Organizing Committee of the 2025 Asia-Pacific International 

Symposium and Exhibition on Electromagnetic Compatibility (APEMC), it is my great 

pleasure to warmly welcome you and to express our heartfelt appreciation for your 

participation and contributions to this yearôs conference. 

 

The inaugural APEMC, initiated by Professor S. T. Peng, was held in Taiwan in 2005. 

Since 2008, in collaboration with Zurich EMC, the symposium has been hosted annually across the Asia-

Pacific region, including in Singapore, Korea, China, and Australia. In 2015, Taiwan proudly hosted the 

symposium for the second time, welcoming over 400 delegates worldwide. This established a tradition of 

Taiwan hosting APEMC every decade. Today, APEMC has grown into a premier international platform in the 

field of Electromagnetic Compatibility, fostering academic exchange, industry collaboration, and global 

partnerships. 

 

The 2025 APEMC marks the third time Taiwan hosts the symposium and symbolizes the beginning of a 

new decade of EMC technology advancement and international collaboration. Organized principally by 

National Taiwan University and the Taipei Chapter of the IEEE EMC Society, this year's event is the result of 

the tireless efforts of volunteers and the enthusiastic support from academia, industry, and government sectors. 

 

The technical program features more than 200 paper presentations and 55 workshops and tutorials, 

covering a wide range of topics, including EMC/RFI design and measurement, SI/PI, ESD in ICs and 

packaging, wireless communications, smart grids, biomedical electronics, transportation systems, and more. 

We are honored to welcome over 400 participants from more than 15 countries to this international gathering. 

 

We are especially privileged to present keynote speeches by five eminent leaders from both academia 

and industry. Dr. Chen-Hua Douglas Yu, Vice President of R&D at TSMC, will speak on "New Breakthroughs 

and Outlook on Heterogeneous Integration Technology," and Dr. C. P. Hung, Vice President of Corporate R&D 

at ASE Group, Taiwan, will deliver insights on "New Era Packaging Technologies." From the academic 

community, Professor Madhavan Swaminathan of Penn State University and Professor Christian Schuster of 

Hamburg University of Technology will present keynotes on ñThe Future of Heterogeneous Integrationò and 

ñModeling for EMC: From Physics to AI,ò respectively. In addition, Professor Prabhakar H. Pathak from The 

Ohio State University will offer a retrospective talk titled ñA Brief History of Ray Methods from Ancient to 

Modern Times and Their Impact on Electromagnetic Engineering Applications,ò celebrating the 50th 

anniversary of UTD technologies. 
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A special highlight will be two memorial sessions dedicated to honoring the lifetime contributions of 

Professor Chun-Hsiung Chen and Professor Song-Tsuen Peng, pioneers in electromagnetic technology. In 

their honor, three Best Paper Awards and three Best Student Paper Awards will be presented. 

 

Taiwan is renowned not only for its leadership in high-tech industries but also for its stunning natural 

landscapes, rich cultural heritage blending Chinese and Western influences, and the vibrant coexistence of 

tradition and modernity. For those visiting from abroad, we sincerely hope you will take the opportunity to 

explore the beauty and hospitality of our island during your stay. 

 

To all attendees, whether joining us from near or far, we wish you a rewarding, inspiring, and memorable 

experience at APEMC 2025. 

 

 

Hsi-Tseng Chou 

APEMC 2025 General Chair 
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Welcome Message from Taipei City Mayor 

Esteemed friends: 

 

Greetings! On behalf of the people of Taipei, it is my pleasure to sincerely welcome all of you, our 

distinguished guests, to our fair city. 

 

Taipei is a city with a rich history that extends over more than a century. I cordially invite you to spend 

time exploring our city in addition to attending the 2025 Asia- Pacific International Symposium on 

Electromagnetic Compatibility to immerse yourself in Taipeiôs unique metropolitan ambiance. With an 

EasyCard in hand, you 

can easily access all sightseeing attractions and travel to any corner of the city within 30 minutes. In 

addition to our world-famous Taipei 101 tower, National Palace Museum, and the newly opened Taipei Dome, 

Taipeiôs must-see sights and 

experiences include our vibrant nightlife, featuring night markets and various themed bars, and the Eslite 

Spectrum Songyan 24-hour bookstore, where you can relax and unwind after a full day of business event 

activities. 

 

Tripadvisor included Taipei in its ñ2024 Travelersô ChoiceðBest of the Best 

Destinationsò list of global sightseeing options. Our city is often praised by foodies for its wonderfully 

diverse and unforgettable culinary options. Visitors can also head to Ximending to experience the trends and 

culture of our local youth; tour the Xinyi Commercial District, which has the densest concentration of 

department stores in Taiwan; and explore the lanes and alleys along Sections 3 and 4 of Zhongxiao East 

Road in the East Districtôs commercial district, which is populated by numerous shops and eateries. Tech 

enthusiasts can seek out technological treasures at Syntrend 

Creative Park and Guang Hua Digital Plaza. For cultural experiences, you can visit Zhongshan District, 

which was rated one of the worldôs coolest neighborhoods by the British magazine Time Out, or the thriving, 

heritage-rich Dadaocheng community, 

  

where you can don period costumes. Those seeking urban natural oases can visit 

Maokong to enjoy Taiwanôs tea culture, Beitou to soak in hot springs, the Xiangshan (Elephant Mountain) 

hiking trail to experience low-intensity hiking, and our long 

network of riverside parks to enjoy a pleasurable day of cycling. 
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I would like to specially recognize and thank Graduate Institute of Communication Engineering, National 

Taiwan University for its dedicated efforts toward ensuring the success of this event in Taipei City. On behalf 

of the people of Taipei, I would like to extend my warmest welcome to you. Taipei is an inclusive, cheerful, 

and charming city, and your business trip is guaranteed to be a seamless and pleasant experience. 

 

We look forward to seeing you in Taipei again and wish for the 2025 Asia-Pacific International 

Symposium on Electromagnetic Compatibility to be a resounding success! 

 

Sincerely yours, 

 

 

Chiang Wan-an  

Taipei City Mayor 
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APEMC Steering Committee 
 

En-Xiao Liu (Singapore) 

Er-Ping Li (China) 

Joung-Ho Kim (Korea) 

Tzong-Lin Wu (Taiwan) 

Mark Mifsud (Australia) 

Lijun Jiang (Hong Kong) 

Dipanjan Gope (India) 

Jianqing Wang (Japan) 

 

International Advisory Committee 

 

Tzong-Lin Wu, National Taiwan University, Taiwan 

Vignesh Rajamani, Rohde & Schwarz, USA 

Mauro Feliziani, University of LôAquila, Italy 

Davy Pissoort, KU Leuven, Belgium 

Er-Ping Li, Zhejiang University, China 

Yoshitaka Toyota, Okayama University, Japan 

Bruce Archambeault, IBM, US 

Janet O'Neil, ETS-Lindgren, US 

Mark Steffka, University of Detroit Mercy, USA 

Mark Mifsud, Boeing, Australia 
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Organizing Committee 

 

Honorary Chair   

Wen-Chang Chen, National Taiwan University, Taiwan 

 

Honorary Co-Chair   

Yi-Ling Chen, Bureau of Standards, Metrology and Inspection, Ministry of Economic 

Affairs, Taiwan 

  

General Chair   

Hsi-Tseng Chou, National Taiwan University, Taiwan 

 

General Co-Chair  

Han-Chang Hsieh, Bureau of Standards, Metrology and Inspection, Ministry of Economic 

Affairs, Taiwan 

  

Organization Committee Chair 

Cheng-Nan Chiu, Yuan Ze University, Taiwan 

  

Organization Committee Co-Chair 

Wen-Jiao Liao, National Taiwan University of Science and Technology, Taiwan 

 

Technical Program Committee Chair 

Ding-Bing Ling, National Taiwan University of Science and Technology, Taiwan 



12 

 

  

Technical Program Committee Co-Chair 

Chien-Chang Huang, Yuan Ze University, Taiwan 

  

Secretary Chair 

Wen-Jiao Liao, National Taiwan University of Science and Technology, Taiwan 

  

Secretary Co-Chair 

Chi-Yuan Yao, Taiwan Testing and Certification Center, Taiwan 

  

Treasurer Chair 

Kuo-Sheng Chin, Chang Gung University,Taiwan 

  

Treasurer Co-Chair 

Yung-Chi Tang, Bureau of Standards, Metrology and Inspection, Ministry of Economic 

Affairs, Taiwan 

  

International Arrangement Chair 

Chung-Tse Michael Wu, National Taiwan University, Taiwan 

  

Industry Advisory Committee Chair 

I-Fong Chen, Jinwen University of Science and Technology, Taiwan 

  

Industry Advisory Committee Co-Chairs 
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Daniel Chang, Auden Techno Corp., Taiwan 

Kevin W. L. Huang, Sporton International INC., Taiwan 

  

Registration Chair 

Cheng-Chang Chen, Bureau of Standards, Metrology and Inspection, Ministry of Economic 

Affairs, Taiwan 

  

Exhibition Chair 

Chia-Mei Peng, Feng Chia University, Taiwan 

  

Local Arrangement Chair 

Shih-Chung Tuan, Asia Eastern University of Science and Technology, Taiwan 

  

Local Arrangement Co-Chair 

Yuan-Chang Hou, National Ilan University, Taiwan 

  

Publication Chair 

Ming-Lin Chuang, National Penghu University, Taiwan 

 

  

Publication Co-Chair 

Ming-An Chung, National Taipei University of Technology, Taiwan 

 

  

Website Chair 
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Yi-Fan Tsao, National Yang Ming Chiao Tung University 

 

Hospitality Chair 

Chiu-Kuo Chen, Bureau of Standards, Metrology and Inspection, Ministry of Economic 

Affairs, Taiwan 

 

Technical Program Committee 

 

Technical Program Committee Chair 

Ding-Bing Ling, National Taiwan University of Science and Technology, Taiwan 

  

Technical Program Committee Co-Chair 

Chien-Chang Huang, Yuan Ze University, Taiwan 

  

Technical Program Committee Members 

Alistair Duffy, De Montfort University, UK 

Bih-Yuan Ku, National Taipei University of Technology, Taiwan 

Chao-Hsiung Tseng, National Yang Ming Chiao Tung University, Taiwan 

Cheng-Nan Chiu, Yuan Ze University, Taiwan 

Chien-Nan Kuo, National Yang Ming Chiao Tung University, Taiwan 

Chiu-Chih Chou, National Central University, Taiwan 

Chung-Tse Michael Wu, National Taiwan University, Taiwan 

Enxiao Liu, National University of Singapore, Singapore 

Fu-Kang Wang, National Sun Yat-sen University, Taiwan 

Heng-Tung Hsu, National Yang Ming Chiao Tung University, Taiwan 

Hiroshi Kikuchi, The University of Electro Communications, Japan 
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Hsin-Chia Lu, National Taiwan University, Taiwan 

Hsin-Piao Lin, National Taipei University of Technology, Taiwan 

Huamin Jie, Nanyang Technological University, Singapore 

I-Fong Chen, Jinwen University of Science and Technology, Taiwan 

Ifong Wu, National Institute of Information and Communications Technology, Japan 

Kuo-Lung Lian, National Taiwan University of Science and Technology, Taiwan 

Liang-Yu Ou Yang, National Central University, Taiwan 

Ming-An Chung, National Taipei University of Technology, Taiwan 

Malcolm Ng Mou Kehn, National Yang Ming Chiao Tung University, Taiwan 

Nan-Wei Chen, Yuan Ze University, Taiwan 

Panuwat Janpugdee, Chulalongkorn University, Thailand 

Rong-Terng Juang, National Taipei University of Technology, Taiwan 

Sergio Pignari, Politecnico di Milano, Italy 

Shih-Yi Yuan, Feng Chia University, Taiwan 

Shyh-Kang Jeng, National Taiwan University, Taiwan 

Sung-Mao Wu, National University of Kaohsiung, Taiwan 

Sung-Nien Hsieh, National Taiwan University of Science and Technology, Taiwan 

Takahiro Yoshida, Tokyo University of Science, Japan 

Ting-Yi Huang, Feng Chia University, Taiwan 

Tohlu Matsushima, Kyushu Institute of Technology, Japan 

Yen-Sheng Chen, National Taipei University of Technology, Taiwan 

Yeu-Torng Yau, National Chin-Yi University of Technology, Taiwan 

Yi-Hsin Pang, National University of Kaohsiung, Taiwan 

Yo-Shen Lin, National Central University, Taiwan 

Yoshihiro Baba, Doshisha University, Japan 

Yoshitaka Toyota, Okayama University, Japan 

Yoshiki Kayano, The University of Electro-Communications, Japan 

Yuan-Chang Hou, National Ilan University, Taiwan 

Yu-Hsiang Cheng, National Taiwan University, Taiwan 

Zhenyu Zhao, National University of Singapore, Singapore 
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Technical Sponsors 

 

 
 

 

  
 

 

 

Tour Sponsor 

 

 

  

  

Financial Sponsors 

 

Diamond Sponsors 

 

  

http://www.sporton.com.tw/
https://www.auden.com.tw/
https://www.auden.com.tw/
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Platinum Sponsors 

 

  

 

Amber Sponsors 

 

 
  

 
 

 

 
 

 

 

 

 

 

Gold Sponsors 

 
  

  

https://www.auden.com.tw/
https://www.auden.com.tw/
http://www.aaemtlabs.com/
http://www.aaemtlabs.com/
http://www.aaemtlabs.com/
https://www.asus.com/tw/
https://www.cybernet-ap.com.tw/
https://www.dekra.com.tw/en/home/
https://www.sgs.com.tw/en/
https://english.tier.org.tw/
https://www.etc.org.tw/en
https://www.iii.org.tw/en
https://www.mirdc.org.tw/English/
http://www.keysight.com/
http://www.anritsu.com/
https://www.microwave.org.tw/
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Silver Sponsors 

  
 

 

 

 

 

 

  
 

   

 
 

 

  

 

 

 

 

 

  

https://desyu.com/en/home-2
http://www.wavepro.com.tw/
https://www.usslab.com/en/index.php
https://www.rohde-schwarz.taipei/
http://www.jhet.com.tw/
https://www.burgeon.com.tw/
https://www.fetc.net.tw/en/
https://www.pfiffner-group.com/about-pfiffner-group/haefely
https://www.emc-master.com.tw/
https://www.vgt.com.tw/
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Social Events 

 

aŀȅ нлΣ ¢ǳŜǎŘŀȅ 

²ŜƭŎƻƳŜ wŜŎŜǇǘƛƻƴ 
¢ƛƳŜΥ муΥолπнлΥлл            
±ŜƴǳŜΥ оC .ŀƴǉǳŜǘ Iŀƭƭ 

 

aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ 

.ǳŦŦŜǘ 
¢ƛƳŜΥ мнΥллπмоΥрл           
±ŜƴǳŜΥ оC .ŀƴǉǳŜǘ Iŀƭƭ  
ϝtǊƻŦΦ tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪΩǎ YŜȅƴƻǘŜ {ǇŜŜŎƘ ƛǎ ŀƭǎƻ ƘŜƭŘ ƛƴ ǘƘŜ ǎŀƳŜ ǾŜƴǳŜ ƛƴ 
ǇŀǊŀƭƭŜƭ ǿƛǘƘ ǘƘŜ ōǳŦŦŜǘ 
 

aŀȅ ннΣ ¢ƘǳǊǎŘŀȅ 

¢ƻǳǊ !м 
Itinerary: 
11:00~11:15 Standby at TICC registration desk 
11:15~11:30 Depart for Google Office at Taipei 101 
11:30 ~14:30 Tour: Google Office at Taipei 101 (including lunch) 
14:30 Onwards Return to TICC 

 
¢ƻǳǊ !н 
Itinerary: 
12:00~12:30 Standby at TICC registration desk 
12:30~14:20 Transportation 
14:30~16:00 Tour: TSMC Museum of Innovation 
16:00~18:30 Depart for the banquet at Renaissance Taipei Shihlin Hotel 

 
.ŀƴǉǳŜǘ 
¢ƛƳŜΥ муΥолπнмΥол            
±ŜƴǳŜΥ wŜƴŀƛǎǎŀƴŎŜ ¢ŀƛǇŜƛ {ƘƛƘƭƛƴ IƻǘŜƭ 
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aŀȅ ноΣ CǊƛŘŀȅ 

¢ƻǳǊ .м 
Itinerary: 
08:00~08:30 Standby at TICC registration desk 
08:30~10:00 Transportation 
10:00~12:00 Tour: TERTEC EMC Laboratory 
12:00~12:40 Transportation 
12:40~14:00 Lunch 
14:00~14:30 Transportation 
14:30~16:30 Tour: TSMC Museum of Innovation 
16:30 Onwards Depart for TICC 

 

¢ƻǳǊ .н 
Itinerary: 
08:30~09:00 Standby at TICC registration desk 
09:00~10:00 Transportation 
10:00~11:00 Tour: Sporton International Inc. 
11:00~12:00 Transportation 
12:00~13:30 Lunch (Silks Palace) 
13:50~16:30 Tour: National Palace Museum 
16:30 Onwards Return to TICC 

 
 

  

https://www.silkspalace.com.tw/en
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Tutorials / Workshops 

¢ǳǘƻǊƛŀƭǎκ²ƻǊƪǎƘƻǇǎΣ aŀȅ мф όaƻƴΦύΣ нлнр 
aŀȅ мфΣ aƻƴŘŀȅ                                                 моΥнлπмрΥнл 

 

моΥнл 

μ 

мрΥнл 

όнлм!ύ 

 

¢{π!мΥ bŜȄǘπDŜƴ !ŜǊƻǎǇŀŎŜΥ wŀŘƛŀǘƛƻƴ ¢ŜǎǘƛƴƎ ŀƴŘ {ƛƳǳƭŀǘƛƻƴ ŦƻǊ {ŀǘŜƭƭƛǘŜǎΣ 

¦!±ǎ ϧ wŀŘŀǊ {ȅǎǘŜƳǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ {ŀƳǇǎƻƴ 5ǳŀƴ ό!ǳŘŜƴ ¢ŜŎƘƴƻ /ƻǊǇΦΣ ¢ŀƛǿŀƴύ 

оDtt bw b¢b Yǳπ.ŀƴŘ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘ ¦ǇŘŀǘŜǎ 

WŜƴπ̧ƛ tŀƴ όbŀǘƛƻƴŀƭ /ƘǳƴƎ /ƘŜƴƎ ¦ƴƛǾŜǊǎƛǘȅύ 

9ǾƻƭǾŜŘ {!¢/ha CƛŜƭŘ ¢ŜǎǘƛƴƎ 

¢ǎǳƴƎπIǳŀ ¢ǎŀƛ ό!ǳŘŜƴ ¢ŜŎƘƴƻ /ƻǊǇΦΣ ¢ŀƛǿŀƴύ 

¢ǊŜƴŘǎ ƛƴ {ȅƴǘƘŜǘƛŎ !ǇŜǊǘǳǊŜ wŀŘŀǊ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ Lǘǎ 9ȄǇŀƴŘƛƴƎ !ǇǇƭƛŎŀǘƛƻƴǎ 

/ƘŜƴƎπ̧Ŝƴ /ƘƛŀƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǇŜƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

 

 

 

 

моΥнл 

μ 

мрΥнл 

όнлм.ύ 

 

¢{π.м I9atκL9aL hǾŜǊǾƛŜǿΥ tǳōƭƛŎŀǘƛƻƴǎΣ 5ŜǘŜŎǘƛƻƴΣ tǊƻǘŜŎǘƛƻƴ 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ WŀƴŜǘ hΩbŜƛƭ ό9¢{π[ƛƴŘƎǊŜƴΣ ¦{!ύ ŀƴŘ ²ƛƭƭƛŀƳ wŀŘŀǎƪȅ όaŜǘŀǘŜŎƘ 

/ƻǊǇƻǊŀǘƛƻƴΣ ¦{!ύ 

¦ǇŘŀǘŜ ƻŦ ǘƘŜ L9/ {/ тт/ tǳōƭƛŎŀǘƛƻƴǎ 

9Řƭ {ŎƘŀƳƛƭƻƎƭǳ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŜǿ aŜȄƛŎƻΣ ¦{!ύ 

IƛƎƘ tƻǿŜǊ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎǎΥ 9ŦŦŜŎǘǎΣ 5ŜǘŜŎǘƛƻƴ ŀƴŘ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ 

!ƭƛ ¸ŀǉƻƻō ό¢ŜŎƘƴƻƭƻƎȅ LƴƴƻǾŀǘƛƻƴ LƴǎǘƛǘǳǘŜΣ ¦ƴƛǘŜŘ !Ǌŀō 9ƳƛǊŀǘŜǎύ 

!ŘǾŀƴŎŜƳŜƴǘǎ ƛƴ I9atκL9aL {ƘƛŜƭŘƛƴƎ {ǘǊŀǘŜƎƛŜǎ ŀƴŘ ¢ŜŎƘƴƛǉǳŜǎ 

WƻŜƭ YŜƭƭƻƎƎ ό9¢{π[ƛƴŘƎǊŜƴΣ /ŜŘŀǊ tŀǊƪΣ ¦{!ύ 

LƳǇƻǊǘŀƴŎŜ ƻŦ I9atκL9aL CƛƭǘŜǊ 5ŜǎƛƎƴ ŦƻǊ tǊƻǘŜŎǘƛƻƴ ƻŦ ǘƘŜ /ǊƛǘƛŎŀƭ LƴŦǊŀǎǘǊǳŎǘǳǊŜǎ 

¢ƻōƛŀǎ hƪŜŎƘ όat9Σ ¦Yύ 

моΥнл 

μ 

мрΥнл 

όнлм/ύ 

¢{π/мΥ LƳǇŀŎǘ ƻŦ /ƻƳƳƻƴπaƻŘŜ /ƘƻƪŜ /ƻƴǎǘǊǳŎǘƛƻƴ ƻƴ 9aL CƛƭǘŜǊ {ǳǇǇǊŜǎǎƛƻƴ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ {ȊȅƳƻƴ tŀǎƪƻ ό{ŎƘŀŦŦƴŜǊ ƴƻǿ ǇŀǊǘ ƻŦ ¢9 /ƻƴƴŜŎǘƛǾƛǘȅΣ {ǿƛǘȊŜǊƭŀƴŘύ 

LƳǇŀŎǘ ƻŦ /ƻƳƳƻƴπaƻŘŜ /ƘƻƪŜ /ƻƴǎǘǊǳŎǘƛƻƴ ƻƴ 9aL CƛƭǘŜǊ {ǳǇǇǊŜǎǎƛƻƴ 

{ȊȅƳƻƴ tŀǎƪƻ ό{ŎƘŀŦŦƴŜǊ ƴƻǿ ǇŀǊǘ ƻŦ ¢9 /ƻƴƴŜŎǘƛǾƛǘȅΣ {ǿƛǘȊŜǊƭŀƴŘύ 

 

 

 

 

 

моΥнл 

μ 

мрΥнл 

όнлм5ύ 

¢{π5мΥ hǇŜǊŀǘƛƻƴ {ǘŀǘŜ ƻŦ /L{tw он 9ŘΦнΦл ƛƴ WŀǇŀƴ ŀƴŘ 9ȄǇƭŀƴŀǘƛƻƴ ƻŦ ǘƘŜ 

DǳƛŘŀƴŎŜ ¢ƻǿŀǊŘ ǘƘŜ bŜȄǘ wŜǾƛǎƛƻƴ ƻŦ /L{tw он 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ¸ƻǎƘƛƘŀǊǳ !ƪƛȅŀƳŀ όb¢¢ !ŘǾŀƴŎŜŘ ¢ŜŎƘƴƻƭƻƎȅ /ƻǊǇƻǊŀǘƛƻƴΣ WŀǇŀƴύ 

hǇŜǊŀǘƛƻƴ {ǘŀǘŜ ƻŦ /L{tw он 9ŘΦнΦл ƛƴ ǘƘŜ ±//L /ƻǳƴŎƛƭ 

!ƪƛǊŀ hŘŀ ό±//L /ƻǳƴŎƛƭΣ WŀǇŀƴύ 

tƻƛƴǘǎ ǘƻ bƻǘŜ ŦǊƻƳ /ƻƴǘŜƴǘ !ƴŀƭȅǎƛǎ ƻŦ aŀǊƪŜǘ {ŀƳǇƭƛƴƎ ¢Ŝǎǘ wŜǎǳƭǘǎ ŀƴŘ 5ƻŎǳƳŜƴǘ wŜǾƛŜǿ 

ƻŦ ¢Ŝǎǘ wŜǇƻǊǘǎ  

aƛƴƻǊǳ IƛǊŀǘŀ ό±//L /ƻǳƴŎƛƭΣ WŀǇŀƴύ 

!ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ wŜǎǳƭǘǎ ƻŦ 5ŜƭƛōŜǊŀǘƛƻƴǎ ƻƴ aŜŀǎǳǊŜƳŜƴǘ CŀŎƛƭƛǘƛŜǎ 

{ŜƛƧǳƴ Cǳƪŀȅŀ ό±//L /ƻǳƴŎƛƭΣ WŀǇŀƴύ 
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9ȄǇƭŀƴŀǘƛƻƴ ƻŦ ¢ƘŜ DǳƛŘŀƴŎŜ άDǳƛŘŀƴŎŜ ŦƻǊ /ŀƭŎǳƭŀǘƛƻƴ ƻŦ aŜŀǎǳǊŜƳŜƴǘ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ 

¦ƴŎŜǊǘŀƛƴǘȅ ƻƴ wŀŘƛŀǘŜŘ 9Ƴƛǎǎƛƻƴ aŜŀǎǳǊŜƳŜƴǘ ǿƛǘƘ ŀ IȅōǊƛŘ !ƴǘŜƴƴŀέ 

{ƘƛƴƛŎƘƛ hƪǳȅŀƳŀ ό±//L /ƻǳƴŎƛƭΣ WŀǇŀƴύ 

9ȄǇƭŀƴŀǘƛƻƴ ƻŦ ¢ƘŜ DǳƛŘŀƴŎŜ άDǳƛŘŀƴŎŜ ŦƻǊ tŜǊŦƻǊƳƛƴƎ wŀŘƛŀǘŜŘ 9Ƴƛǎǎƛƻƴ aŜŀǎǳǊŜƳŜƴǘ ƛƴ 

ǘƘŜ /ƻƴŘƛǘƛƻƴ ƻŦ 9¦¢ aŀƛƴǎ /ŀōƭŜ ¢ŜǊƳƛƴŀǘŜŘ ǿƛǘƘ .ŀƭŀƴŎŜŘ ±ICπ[L{bέ 

YǳƴƛƘƛǊƻ hǎŀōŜ ό±//L /ƻǳƴŎƛƭΣ WŀǇŀƴύ 

 

 

 

моΥнл 

μ 

мрΥнл 

όнлм9ύ 

²{π9мΥ 5ƛǾŜǊǎƛǘȅ ±ŜǊƛŦƛŎŀǘƛƻƴ ŀƴŘ 5ŜōǳƎƎƛƴƎ aŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ²ƛǊŜƭŜǎǎ tǊƻŘǳŎǘǎ 

{Ŝǎǎƛƻƴ /ƘŀƛǊΥ LπCƻƴƎ /ƘŜƴ όWƛƴǿŜƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅύ 

IƛƎƘπǎǇŜŜŘ ǊŀŘƛŀǘŜŘ ǎǇǳǊƛƻǳǎ ŜƳƛǎǎƛƻƴ όw{9ύ ŀǳǘƻƳŀǘŜŘ ǘŜǎǘ ǎȅǎǘŜƳ 

WƛƳƳȅ CƻƴƎ όLƴǘŜǊƴŀǘƛƻƴŀƭ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ƻǊǇΦΣ ¢ŀƛǿŀƴύ  

¢ƘŜ 9Ǿƻƭǳǘƛƻƴ ƻŦ aƻōƛƭŜ tƘƻƴŜ tŜǊŦƻǊƳŀƴŎŜ tƻǎŜǎ /ƘŀƭƭŜƴƎŜǎ ǘƻ h¢! aŜŀǎǳǊŜƳŜƴǘ 

/ƘŀƻπIǎƛŀƴƎ όtŜǘŜǊύ [ƛŀƻ ό{D{ ¢ŀƛǿŀƴ [ǘŘΦΣ ¢ŀƛǿŀƴύ  

!ŘǾŀƴŎƛƴƎ {ŀǘŜƭƭƛǘŜ LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΥ hǾŜǊŎƻƳƛƴƎ /ƘŀƭƭŜƴƎŜǎ ƛƴ {ŀǘŜƭƭƛǘŜ /ƻƳƳǳƴƛŎŀǘƛƻƴ ŦƻǊ 

CǳǘǳǊŜ bŜǘǿƻǊƪǎ 

WƘŜƴƎπ{ƛŀƴ [ƛ ό/ƘǳƴƎƘǿŀ ¢ŜƭŜŎƻƳ [ŀōƻǊŀǘƻǊƛŜǎ ¢ŜǎǘƛƴƎ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ  

YŜȅ Ǉƻƛƴǘǎ ƻŦ ǎŜŎǳǊƛǘȅ ŘŜǎƛƎƴ ŦƻǊ Lƻ¢ ǇǊƻŘǳŎǘǎ 

5ŀƴƛŜƭ [ƛǳ ό59Yw! ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ƻΦΣ [ǘŘΦΣ ¢ŀƛǿŀƴύ 

моΥнл 

μ 

мрΥнл 

όнлмCύ 

¢{πCмΥ !ǇǇƭƛŎŀǘƛƻƴ ƻŦ wŜǾŜǊō /ƘŀƳōŜǊǎ L 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ±ƛƎƴŜǎƘ wŀƧŀƳŀƴƛ όwƻƘŘŜ ϧ {ŎƘǿŀǊȊ ¦{!Σ LƴŎΦΣ ¦{!ύ 

LƴǘǊƻŘǳŎǘƛƻƴ ŀƴŘ hǾŜǊǾƛŜǿ ƻŦ wŜǾŜǊōŜǊŀǘƛƻƴ /ƘŀƳōŜǊ ¢ƘŜƻǊȅ 

±ƛƎƴŜǎƘ wŀƧŀƳŀƴƛ όwƻƘŘŜ ϧ {ŎƘǿŀǊȊ ¦{!Σ LƴŎΦΣ ¦{!ύ 

wŜǾŜǊō /ƘŀƳōŜǊ /ƘŀƭƭŜƴƎŜǎ  

DŀǊǘƘ 5Ω!ōǊŜǳ ό9¢{ [ƛƴŘƎǊŜƴΣ ¦{!ύ 

моΥнл 

μ 

мрΥнл 

όнлоύ 

²{πомΥ LƴǘŜǊƴŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘǎΣ wŜƎǳƭŀǘƛƻƴǎΣ ŀƴŘ ¢ŜǎǘƛƴƎ ¢ŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ Lƻ¢ 

ŀƴŘ 9ƳŜǊƎƛƴƎ 9ƴŜǊƎȅ tǊƻŘǳŎǘǎ L 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ /ƘƛǳπYǳƻ /ƘŜƴ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ŀƴŘ LƴǎǇŜŎǘƛƻƴΣ aƛƴƛǎǘǊȅ ƻŦ 

9ŎƻƴƻƳƛŎ !ŦŦŀƛǊǎΣ ¢ŀƛǿŀƴύ 

¢ƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǇǊƻŘǳŎǘ ŎȅōŜǊǎŜŎǳǊƛǘȅ ǊŜƎǳƭŀǘƛƻƴ ƛƴ 9¦ 

5ŀƴƛŜƭ [ƛǳ ό59Yw! ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ƻΦΣ [ǘŘΦύ  

[ŀǘŜǎǘ ¢ǊŜƴŘǎ ƛƴ .{aLϥǎ wŜƎǳƭŀǘƛƻƴǎ 

[ŜŜΣ ¸ǳŀƴπ/Ƙǳƴ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ŀƴŘ LƴǎǇŜŎǘƛƻƴΣ ¢ŀƛǿŀƴύ 

¢ƘŜ tŀǎǘΣ tǊŜǎŜƴǘΣ ŀƴŘ CǳǘǳǊŜ ƻŦ Lƻ¢ /ȅōŜǊǎŜŎǳǊƛǘȅ wŜƎǳƭŀǘƛƻƴǎ ƛƴ ǘƘŜ ²ƻǊƭŘ 

YŜǾƛƴ ¸Ŝƴ ό{D{ ¢ŀƛǿŀƴ [ǘŘΦΣ ¢ŀƛǿŀƴύ  

LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ 9b мулом /ȅōŜǊǎŜŎǳǊƛǘȅ ¢ŜǎǘƛƴƎ {ǘŀƴŘŀǊŘǎ 

aǊΦ ±ƛŎǘƻǊ [ƛƴ ό!ǳǊŀȅ ¢ŜŎƘƴƻƭƻƎȅ /ƻǊǇΦύ  

LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘŜ ¦Φ{Φ /ȅōŜǊ ¢Ǌǳǎǘ aŀǊƪ 

WƻŜ ²ŀƴƎ όYŜȅǎƛƎƘǘ ¢ŜŎƘƴƻƭƻƎȅ ¢ŀƛǿŀƴ [ǘŘΦύ 

/ȅōŜǊǎŜŎǳǊƛǘȅ wŜƎǳƭŀǘƛƻƴǎ ƛƴ !ǎƛŀ 

WŀǾƛŜǊ .ŜǊƴŀōŜǳ ό¢¦± wƘŜƛƴƭŀƴŘ ¢ŀƛǿŀƴ [ǘŘΦύ 

aŀȅ мфΣ aƻƴŘŀȅ                                                 мсΥллπмуΥол 



23 

 

 

 

 

 

 

мсΥлл 

μ 

муΥол 

όнлм.ύ 

 

¢{π.н ¢ƻŘŀȅΩǎ !ǳǘƻƳƻǘƛǾŜ 9a/κwCκ²ƛǊŜƭŜǎǎ ¢ŜǎǘƛƴƎΥ ²Ƙŀǘϥǎ bŜǿ ŀƴŘ ƛǎ ƛǘ 

9ƴƻǳƎƘΚ 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ WŀƴŜǘ hΩbŜƛƭ ό9¢{π[ƛƴŘƎǊŜƴΣ ¦{!ύ ŀƴŘ {ŜǊƎƛƻ tƛƎƴŀǊƛ όtƻƭƛǘŜŎƴƛŎƻ Řƛ aƛƭŀƴƻΣ 

Lǘŀƭȅύ 

¢ŀƪƛƴƎ !ŘǾŀƴǘŀƎŜ ƻŦ 9ǉǳƛǇƳŜƴǘ /ŀǇŀōƛƭƛǘƛŜǎ ǘƻ hǇǘƛƳƛȊŜ ¢ŜǎǘƛƴƎΥ !ƴ hǾŜǊǾƛŜǿ ŀƴŘ 

5ƛǎŎǳǎǎƛƻƴ ƻƴ ǘƘŜ tǊƻǎ ŀƴŘ /ƻƴǎ ƻŦ ǘƘŜ hƭŘ ±ŜǊǎǳǎ bŜǿ L{h wŜǾŜǊō aŜǘƘƻŘǎ 

!ƴŘȅ /ƘǳƴƎ ό9¢{π[ƛƴŘƎǊŜƴ ¢ŀƛǿŀƴΣ [[/Σ ¢ŀƛǿŀƴύ 

5ŜǾŜƭƻǇƳŜƴǘǎ ƛƴ /L{tw !ǳǘƻƳƻǘƛǾŜ 9aL {ǘŀƴŘŀǊŘǎ ŦƻǊ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ ŀƴŘ ǘƘŜ !ǇǇƭƛŎŀōƛƭƛǘȅ 

ƻŦ CC¢π.ŀǎŜŘ aŜŀǎǳǊƛƴƎ wŜŎŜƛǾŜǊǎ ŦƻǊ /ƻƳǇƭƛŀƴŎŜ aŜŀǎǳǊŜƳŜƴǘǎ 

WŜƴǎ aŜŘƭŜǊ όwƻƘŘŜ ϧ {ŎƘǿŀǊȊ DƳōI ϧ /ƻΦ YDΣ DŜǊƳŀƴȅύ 

9a/ tǊŜŘƛŎǘƛƻƴ aƻŘŜƭǎ ŦƻǊ ǘƘŜ !ǳǘƻƳƻǘƛǾŜ LƴŘǳǎǘǊȅ 

{ŜǊƎƛƻ !ƳŜŘŜƻ tƛƎƴŀǊƛ όtƻƭƛǘŜŎƴƛŎƻ Řƛ aƛƭŀƴƻΣ Lǘŀƭȅύ 

bƻǾŜƭ /ƘŀƳōŜǊ 5ŜǎƛƎƴǎ ŦƻǊ Cǳƭƭ ±ŜƘƛŎƭŜ 9a/ ŀƴŘ !ƴǘŜƴƴŀ ¢ŜǎǘƛƴƎ 

½ƘƻƴƎ /ƘŜƴ ό9¢{π[ƛƴŘƎǊŜƴΣ ¦{!ύ 

!ǳǘƻƳƻǘƛǾŜ 9a/ ¢ŜǎǘƛƴƎΥ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ {ȅǎǘŜƳǎΣ {ŜǘǳǇǎ ŀƴŘ aŜǘƘƻŘƻƭƻƎƛŜǎ 

tŀǘǊƛŎƪ IŀƴǎƳŀƴƴ ό!±[ [ƛǎǘ DƳōIΣ !ǳǎǘǊƛŀύ 

aŀȅ мфΣ aƻƴŘŀȅ                                                 мсΥллπмуΥлл 

мсΥлл 

μ 

муΥлл 

όнлм/ύ 

²{π/нΥ LƴƴƻǾŀǘƛǾŜ {ƛƳǳƭŀǘƛƻƴ ŀƴŘ ¢ŜǎǘƛƴƎ ŦƻǊ 9ƭŜŎǘǊƻƴƛŎǎΣ /ƻƳƳǳƴƛŎŀǘƛƻƴΣ ŀƴŘ 

!ǳǘƻƳƻǘƛǾŜ {ȅǎǘŜƳǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ aƛƴƎπvƛ ½ƘŀƴƎ ό/ȅōŜǊƴŜǘ {ȅǎǘŜƳǎ ¢ŀƛǿŀƴΣ ¢ŀƛǿŀƴύ 

¢CƛŜƭŘπ.ŀǎŜŘ tŀǊŀǎƛǘƛŎ aƻŘŜƭƛƴƎ ŦƻǊ 9ŀǊƭȅ 9a/ wƛǎƪ tǊŜŘƛŎǘƛƻƴ ƛƴ tƻǿŜǊ /ƛǊŎǳƛǘǎ 

Yǳŀƴπ/ƘǳƴƎ /ƘŜƴ ό/ȅōŜǊƴŜǘ {ȅǎǘŜƳǎ ¢ŀƛǿŀƴΣ ¢ŀƛǿŀƴύ 

{ƛƎƴŀƭ ŀƴŘ tƻǿŜǊ LƴǘŜƎǊƛǘȅ !ƴŀƭȅǎƛǎ ŦƻǊ {ƻƭǾƛƴƎ /ƻƳǇƭŜȄ {ȅǎǘŜƳ CǊƻƳ /ƘƛǇ tŀŎƪŀƎŜ {ȅǎǘŜƳ 

ǘƻ t/. 5ŜǎƛƎƴ 

9ƴπ½ƻ ¸ǳ ό/ȅōŜǊƴŜǘ {ȅǎǘŜƳǎ ¢ŀƛǿŀƴΣ ¢ŀƛǿŀƴύ 

¦ǎƛƴƎ {ƛƳǳƭŀǘƛƻƴ aŜǘƘƻŘǎ ǘƻ 9ǾŀƭǳŀǘŜ 9a/ wƛǎƪǎ ŀƴŘ hǇǘƛƳƛȊŜ tǊƻŎŜǎǎŜǎ ƛƴ t/. 5ŜǎƛƎƴ 

aƛŀƻπCŀƴƎ Wƛŀƴ ό/ȅōŜǊƴŜǘ {ȅǎǘŜƳǎ ¢ŀƛǿŀƴΣ ¢ŀƛǿŀƴύ 

!ƴ hǇǘƛƳƛȊŀǘƛƻƴ tƭŀǘŦƻǊƳ ¢ŀƛƭƻǊŜŘ ŦƻǊ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ !ǇǇƭƛŎŀǘƛƻƴǎ 

aƛƴπ/Ƙƛ /ƘŀƴƎ ό/ȅōŜǊƴŜǘ {ȅǎǘŜƳǎ ¢ŀƛǿŀƴΣ ¢ŀƛǿŀƴύ 

мсΥлл 

μ 

муΥлл 

όнлм5ύ 

¢{π5нΥ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ /ƻƳǇŀǘƛōƛƭƛǘȅ ƻŦ {ǿƛǘŎƘŜŘπaƻŘŜ tƻǿŜǊ {ǳǇǇƭƛŜǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ DǳŜƴǘŜǊ YŜƭƭŜǊ ό5ŜƎƎŜƴŘƻǊŦ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ DŜǊƳŀƴȅύ 

9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ /ƻƳǇŀǘƛōƛƭƛǘȅ ƻŦ {ǿƛǘŎƘŜŘπaƻŘŜ tƻǿŜǊ {ǳǇǇƭƛŜǎ  

DǳŜƴǘŜǊ YŜƭƭŜǊ ό5ŜƎƎŜƴŘƻǊŦ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ DŜǊƳŀƴȅύ 

 

 

 

²{π9нΥ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ /ƻƳǇŀǘƛōƛƭƛǘȅ ƻŦ 9a/ ϧ ²ƛǊŜƭŜǎǎ wŜƎǳƭŀǘƛƻƴǎ ϧ ¢Ŝǎǘ 

aŜǘƘƻŘǎΥ !ƴ LƴŘƛŀƴ {ŎŜƴŀǊƛƻ 

{Ŝǎǎƛƻƴ /ƘŀƛǊΥ !ƴƪǳǊ YǳƳŀǊ ό!! 9ƭŜŎǘǊƻ aŀƎƴŜǘƛŎ ¢Ŝǎǘ [ŀōƻǊŀǘƻǊȅ tǊƛǾŀǘŜ [ƛƳƛǘŜŘΣ LƴŘƛŀύ 
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мсΥлл 

μ 

мсΥол 

όнлм9ύ 

9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ /ƻƳǇŀǘƛōƛƭƛǘȅ ƻŦ 9a/ ϧ ²ƛǊŜƭŜǎǎ wŜƎǳƭŀǘƛƻƴǎ ϧ ¢Ŝǎǘ aŜǘƘƻŘǎΥ !ƴ LƴŘƛŀƴ 

{ŎŜƴŀǊƛƻ  

!ƴƪǳǊ YǳƳŀǊ ό!! 9ƭŜŎǘǊƻ aŀƎƴŜǘƛŎ ¢Ŝǎǘ [ŀōƻǊŀǘƻǊȅ tǊƛǾŀǘŜ [ƛƳƛǘŜŘΣ LƴŘƛŀύ 

мсΥол 

μ 

муΥлл 

όнлм9ύ 

²{π9оΥ /ƘŀǊŀŎǘŜǊƛȊƛƴƎ ǎǳōπ¢IȊ ŀƴŘ Cwо aŀǘŜǊƛŀƭǎ ŀƴŘ /ƻƳǇƻƴŜƴǘǎ 

{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ¢ƘƻƳŀǎ Yǳƻ όYŜȅǎƛƎƘǘ ¢ŜŎƘƴƻƭƻƎƛŜǎΣ ¢ŀƛǿŀƴύ 

LǘŜǊŀǘŜ ƻƴ рD bŜǘǿƻǊƪ !ǊŎƘƛǘŜŎǘǳǊŜǎ ǘƻ 5ŜŦƛƴŜ ǘƘŜ CǳǘǳǊŜ сD bŜǘǿƻǊƪ ǿƛǘƘ 5ƛƎƛǘŀƭ ¢ǿƛƴ ¢ƻƻƭǎ 

tƘƛƭƛǇ /ƘŀƴƎ όYŜȅǎƛƎƘǘ ¢ŜŎƘƴƻƭƻƎƛŜǎΣ ¢ŀƛǿŀƴύ 

wŜǾƻƭǳǘƛƻƴƛȊƛƴƎ сD wŜǎŜŀǊŎƘ ǿƛǘƘ !Lπ5ǊƛǾŜƴ 95! 

{ŀƳ [ƛƴ όYŜȅǎƛƎƘǘ ¢ŜŎƘƴƻƭƻƎƛŜǎΣ ¢ŀƛǿŀƴύ 

.ŜƴŎƘƳŀǊƪ ǎǳōπ¢IȊ ¦ǎŜ /ŀǎŜǎ ƛƴ tƛƻƴŜŜǊƛƴƎ ¢ŜǎǘōŜŘǎ 

.Ǌƛŀƴ {ǳ όYŜȅǎƛƎƘǘ ¢ŜŎƘƴƻƭƻƎƛŜǎΣ ¢ŀƛǿŀƴύ 

/ƘŀǊŀŎǘŜǊƛȊƛƴƎ ǎǳōπ¢IȊ aŀǘŜǊƛŀƭǎ ŀƴŘ /ƻƳǇƻƴŜƴǘǎ 

YŜƴƴȅ [ƛŀƻ όYŜȅǎƛƎƘǘ ¢ŜŎƘƴƻƭƻƎƛŜǎΣ ¢ŀƛǿŀƴύ 

мсΥлл 

μ 

муΥлл 

όнлмCύ 

¢{πCнΥ !ǇǇƭƛŎŀǘƛƻƴ ƻŦ wŜǾŜǊō /ƘŀƳōŜǊǎ LL 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ±ƛƎƴŜǎƘ wŀƧŀƳŀƴƛ όwƻƘŘŜ ϧ {ŎƘǿŀǊȊ ¦{!Σ LƴŎΦΣ ¦{!ύ 

CƭŜȄƛōƭŜ ¢ŜǎǘƛƴƎ π {ƘŀƪŜƴΣ ƴƻǘ {ǘƛǊǊŜŘ  

CǊŀƴƪ [ŜŦŜǊƛƴƪ ό¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ǿŜƴǘŜ ŀƴŘ ǘƘŜ ¢ƘŀƭŜǎΣ bŜǘƘŜǊƭŀƴŘǎύ  

/ƻƳǇŀǊƛǎƻƴ ƻŦ 5ƛŦŦŜǊŜƴǘ LƴŘŜǇŜƴŘŜƴǘ {ǘƛǊǊŜǊ /ƻƴŦƛƎǳǊŀǘƛƻƴ 9Ǿŀƭǳŀǘƛƻƴ aŜǘƘƻŘǎ 

CǳǎƘƛ ½ƘŀƴƎ όwƻƘŘŜ ϧ {ŎƘǿŀǊȊ !ǎƛŀ tǘŜ [ǘŘΣ {ƛƴŀǇƻǊŜύ 

 

 

 

мсΥлл 

μ 

муΥлл 

όнлоύ 

²{πонΥ LƴǘŜǊƴŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘǎΣ wŜƎǳƭŀǘƛƻƴǎΣ ŀƴŘ ¢ŜǎǘƛƴƎ ¢ŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ Lƻ¢ 

ŀƴŘ 9ƳŜǊƎƛƴƎ 9ƴŜǊƎȅ tǊƻŘǳŎǘǎ LL 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ /ƘƛǳπYǳƻ /ƘŜƴ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ŀƴŘ LƴǎǇŜŎǘƛƻƴΣ aƛƴƛǎǘǊȅ ƻŦ 

9ŎƻƴƻƳƛŎ !ŦŦŀƛǊǎΣ ¢ŀƛǿŀƴύ 

LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ /ȅōŜǊǎŜŎǳǊƛǘȅ ¢ŜǎǘƛƴƎ ǳƴŘŜǊ ±ƻƭǳƴǘŀǊȅ tǊƻŘǳŎǘ /ŜǊǘƛŦƛŎŀǘƛƻƴ ό±t/ύ {ȅǎǘŜƳ ƛƴ 

¢ŀƛǿŀƴ 

IǎƛπIǎǳƴ ¸ŜƘ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 

LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ŘƛƎƛǘŀƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴ /ƻƴŦƻǊƳŀƴŎŜ ǘŜǎǘǎ ƻŦ ŎƘŀǊƎƛƴƎ ŎƻƴǘǊƻƭ ŦƻǊ /ƻƳōƛƴŜŘ 

/ƘŀǊƎƛƴƎ {ȅǎǘŜƳ 

YŀƻπIƻƴŜ /Ƙǳ όLƴŘǳǎǘǊƛŀƭ ¢ŜŎƘƴƻƭƻƎȅ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ ¢ŀƛǿŀƴύ 

LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ /ȅōŜǊǎŜŎǳǊƛǘȅ ¢ŜǎǘƛƴƎ {ǘŀƴŘŀǊŘǎ ŦƻǊ 9± /ƘŀǊƎƛƴƎ 9ǉǳƛǇƳŜƴǘ 

¢ŀƛπ/ƛ /ƘƛŀƴƎ ό¢ŀƛǿŀƴ 9ƭŜŎǘǊƛŎ wŜǎŜŀǊŎƘ ŀƴŘ ¢ŜǎǘƛƴƎ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 

5ŜǾŜƭƻǇƛƴƎ LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ {ǘŀƴŘŀǊŘǎ ŦƻǊ {ƳŀǊǘ tƻƭŜǎΥ ¢ŜŎƘƴƻƭƻƎȅ LƴǎƛƎƘǘǎΣ ¢ŜǎǘƛƴƎ ŀƴŘ CƛŜƭŘ 

5ŜǇƭƻȅƳŜƴǘ  

/ƘƛƘπIǎƛŀƴƎ Iƻ όLƴǎǘƛǘǳǘŜ ŦƻǊ LƴŦƻǊƳŀǘƛƻƴ LƴŘǳǎǘǊȅΣ ¢ŀƛǿŀƴύ 

LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ /ƘƛǇ {ŜŎǳǊƛǘȅ {ǘŀƴŘŀǊŘǎ ŀƴŘ ¢ŜǎǘƛƴƎ ¢ŜŎƘƴƻƭƻƎƛŜǎ 

/ƘǳŀƴπYŀƛ Yŀƻ όLƴǎǘƛǘǳǘŜ ŦƻǊ LƴŦƻǊƳŀǘƛƻƴ LƴŘǳǎǘǊȅΣ ¢ŀƛǿŀƴύ  

/ȅōŜǊǎŜŎǳǊƛǘȅ wƛǎƪǎ ŀƴŘ {ǘŀƴŘŀǊŘǎ ƻŦ ±ƛŘŜƻ {ǳǊǾŜƛƭƭŀƴŎŜ {ȅǎǘŜƳǎ 

WŀŎƪ ²ǳ ό¢ŜƭŜŎƻƳ ¢ŜŎƘƴƻƭƻƎȅ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 
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¢ǳǘƻǊƛŀƭǎκ²ƻǊƪǎƘƻǇǎΣ aŀȅ нм ό²ŜŘΦύΣ нлнр 
aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                              мпΥллπмрΥол 

 

 

 

мпΥлл 

μ 

мрΥол 

όнлм.ύ 

 

²{π.мΥ {ǘŀƴŘŀǊŘǎΣ {ƛƳǳƭŀǘƛƻƴΣ ŀƴŘ ¢Ŝǎǘ aŜǘƘƻŘƻƭƻƎƛŜǎ ŦƻǊ рD bŜǿ wŀŘƛƻ ŀƴŘ 

ƳƳ²ŀǾŜ !ǇǇƭƛŎŀǘƛƻƴǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ WŀƴŜǘ hΩbŜƛƭ ό9¢{π[ƛƴŘƎǊŜƴΣ ¦{!ύ  

²ƛπCƛ с9 ϧ тΣ ¦ǇŘŀǘŜǎΣ hǇǇƻǊǘǳƴƛǘƛŜǎ ŀƴŘ wŜƎǳƭŀǘƻǊȅ /ƘŀƭƭŜƴƎŜǎ 

²ƛƭƭƛŀƳ YƻŜǊƴŜǊ όYŜȅǎƛƎƘǘ ¢ŜŎƘƴƻƭƻƎƛŜǎΣ LƴŎΦΣ ¦{!ύ 

{ƛƳǳƭŀǘƛƻƴ ƻŦ {ŎŀƭŜΥ ±ƛǊǘǳŀƭ tǊƻǘƻǘȅǇƛƴƎ ŦǊƻƳ /ƻƳǇƻƴŜƴǘ ǘƻ {ȅǎǘŜƳ ŦƻǊ ²ƛǊŜƭŜǎǎ /ƻŜȄƛǎǘŜƴŎŜ 

ŀƴŘ 5ŜǎŜƴǎŜ aƛǘƛƎŀǘƛƻƴ 

Wŀǎƻƴ .ƻƳƳŜǊ ό!ƴǎȅǎΣ LƴŎΦΣ ¦{!ύ 

5ƛǎǘƛƭƭŀǘƛƻƴ ƻŦ wŜǇǊŜǎŜƴǘŀǘƛǾŜ рD {ƛƎƴŀƭǎ ŦƻǊ LƳƳǳƴƛǘȅ ¢ŜǎǘƛƴƎ 

όWƻƘƴ [ŀŘōǳǊȅΣ bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ {ǘŀƴŘŀǊŘǎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¦{!ύ 

aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                              мсΥллπмтΥлл 

 

 

мсΥлл 

μ 

мтΥлл 

όнлм.ύ 

²{π.мΥ {ǘŀƴŘŀǊŘǎΣ {ƛƳǳƭŀǘƛƻƴΣ ŀƴŘ ¢Ŝǎǘ aŜǘƘƻŘƻƭƻƎƛŜǎ ŦƻǊ рD bŜǿ wŀŘƛƻ ŀƴŘ 

ƳƳ²ŀǾŜ !ǇǇƭƛŎŀǘƛƻƴǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ WŀƴŜǘ hΩbŜƛƭ ό9¢{π[ƛƴŘƎǊŜƴΣ ¦{!ύ  

{ƛƳǳƭŀǘƛƻƴ ƻŦ 9{5 !ƛǊ 5ƛǎŎƘŀǊƎŜ ǿƛǘƘ tǊŜπ5ƛǎŎƘŀǊƎŜ /ƻƴǎƛŘŜǊŀǘƛƻƴ ŦƻǊ ²ƛǊŜƭŜǎǎ /ƻƴǎǳƳŜǊ 

tǊƻŘǳŎǘǎ 

.ŜƴƧŀƳƛƴ [ŜŜ όDƻƻƎƭŜΣ ¢ŀƛǿŀƴύ 

aƻŘŜǊƴ /ƘŀƳōŜǊ 9ƴǾƛǊƻƴƳŜƴǘǎ ŦƻǊ ¢ŜǎǘƛƴƎ ƻŦ ²ƛǊŜƭŜǎǎ 5ŜǾƛŎŜǎ 

tŜǘŜǊ IǳŀƴƎ ό9¢{π[ƛƴŘƎǊŜƴ ¢ŀƛǿŀƴ [[/Σ ¢ŀƛǿŀƴύ 
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Yм YŜȅƴƻǘŜ {ǇŜŀƪŜǊΥ 5ǊΦ /ƘŜƴπIǳŀ 5ƻǳƎƭŀǎ ¸ǳ 

¢ǳŜǎŘŀȅΣ aŀȅ нлΣ нлнр                  уΥрлπфΥол                          ±ŜƴǳŜΥ wƻƻƳ нлм 

Session Chair: Tzong-Lin Wu 

 

bŜǿ .ǊŜŀƪǘƘǊƻǳƎƘǎ ŀƴŘ hǳǘƭƻƻƪ ƻƴ IŜǘŜǊƻƎŜƴŜƻǳǎ LƴǘŜƎǊŀǘƛƻƴ 

¢ŜŎƘƴƻƭƻƎȅ 
Dr. Chen-Hua Douglas Yu, Taiwan Semiconductor Manufacturing Company Ltd., 

Taiwan 

 

TSMC 3DFabricTM Technology platform including CoWoS®, InFO and SoIC® has been established to enable 

advanced applications including smart mobile, 5G, HPC, AI/ML and most recent generative AI, which make 

tremendous impact on out human life. In this paper, I will report recent breakthroughs and new outlook on 

heterogeneous integration that continue the relentless pursue for better system PPA/V and explore new 

ŦǊƻƴǘƛŜǊ ƛƴ Ǉƻǎǘ aƻƻǊŜΩǎ [ŀǿ ŜǊŀΦ 

!ōƻǳǘ 5ǊΦ /ƘŜƴπIǳŀ 5ƻǳƎƭŀǎ ¸ǳ 

Douglas Yu is a TSMC Vice President and Distinguished Fellow, currently responsible for system integration 

technology pathfinding. He has led TSMC Cu/Low-K technology development. Doug innovated and 

established industry first system integration technology platform- TSMC 3DFabricTM, including CoWoS®, 

InFO and SoICTM. 3DFabricTM plays critical enabling role in advanced smart devices, and high-

performance-compute (HPC) including AI/ML/GAI. It has become an integral part of SoC- and System-

scaling. TSMC COUPETM, his more recent innovation on Silicon-Photonics integration further enhances 

system energy-efficiency and performance. 

 

Before joining TSMC, Doug worked with AT&T Bell Labs on advanced SoC technology. He earned Ph.D. 

from Geargia Tech. He received IEEE Rao Tummala Award, IEEE EPS Microelectronics Manufacturing 

Award, and President Science Prize, Taiwan. He is an IEEE Fellow, TSMC Distinguished Fellow, a member of 

National Academy of Engineering, and an Academician of Academia Sinica. He has given numerous 

invited/keynote/plenary speeches in international conferences, with 150+ papers and (co)-authored 1500+ 

US patents to elevate system integration technology profile. 
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Yн YŜȅƴƻǘŜ {ǇŜŀƪŜǊΥ tǊƻŦΦ aŀŘƘŀǾŀƴ {ǿŀƳƛƴŀǘƘŀƴ 

¢ǳŜǎŘŀȅΣ aŀȅ нлΣ нлнр                  фΥолπмлΥмл                         ±ŜƴǳŜΥ wƻƻƳ нлм 

Session Chair: Tzong-Lin Wu 

 

¢ƘŜ CǳǘǳǊŜ ƻŦ IŜǘŜǊƻƎŜƴŜƻǳǎ LƴǘŜƎǊŀǘƛƻƴ 
Prof. Madhavan Swaminathan, Penn State University, USA 

 

As we enter the era of Artificial Intelligence (AI), there is a need to combine hardware 

advances with software efficiencies. The AI hardware platforms are expected to 

become very complex with the integration of computing, communications, sensing, and other capabilities, 

fueling the need for Heterogeneous Integration (HI). But what are the challenges and what is the future for 

HI? Why is this important to the EMC community? This presentation will discuss details with a focus on 

signaling, power delivery, and advanced communication ς aspects of HI where the EMC community can have 

a major impact. 

 

 

!ōƻǳǘ tǊƻŦΦ aŀŘƘŀǾŀƴ {ǿŀƳƛƴŀǘƘŀƴ 

aŀŘƘŀǾŀƴ {ǿŀƳƛƴŀǘƘŀƴ ƛǎ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ IŜŀŘ ƻŦ 9ƭŜŎǘǊƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ƛǎ ǘƘŜ ²ƛƭƭƛŀƳ 9Φ [ŜƻƴƘŀǊŘ 

9ƴŘƻǿŜŘ /ƘŀƛǊ ŀǘ tŜƴƴ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΦ IŜ ŀƭǎƻ ǎŜǊǾŜǎ ŀǎ ǘƘŜ 5ƛǊŜŎǘƻǊ ŦƻǊ ǘƘŜ /ŜƴǘŜǊ ŦƻǊ IŜǘŜǊƻƎŜƴŜƻǳǎ 

LƴǘŜƎǊŀǘƛƻƴ ƻŦ aƛŎǊƻ 9ƭŜŎǘǊƻƴƛŎ {ȅǎǘŜƳǎ ό/ILa9{ύΣ ŀƴ {w/ W¦at нΦл /ŜƴǘŜǊ ǿǿǿΦŎƘƛƳŜǎΦǇǎǳΦŜŘǳΦ tǊƛƻǊ ǘƻ 

ƧƻƛƴƛƴƎ tŜƴƴ {ǘŀǘŜΣ ƘŜ ǿŀǎ ǘƘŜ WƻƘƴ tƛǇǇƛƴ /ƘŀƛǊ ƛƴ aƛŎǊƻǎȅǎǘŜƳǎ tŀŎƪŀƎƛƴƎ ϧ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎǎ ƛƴ ǘƘŜ {ŎƘƻƻƭ 

ƻŦ 9ƭŜŎǘǊƛŎŀƭ ŀƴŘ /ƻƳǇǳǘŜǊ 9ƴƎƛƴŜŜǊƛƴƎ ό9/9ύΣ tǊƻŦŜǎǎƻǊ ƛƴ 9/9 ǿƛǘƘ ŀ Ƨƻƛƴǘ ŀǇǇƻƛƴǘƳŜƴǘ ƛƴ ǘƘŜ {ŎƘƻƻƭ ƻŦ 

aŀǘŜǊƛŀƭǎ {ŎƛŜƴŎŜ ŀƴŘ 9ƴƎƛƴŜŜǊƛƴƎ όa{9ύΣ ŀƴŘ 5ƛǊŜŎǘƻǊ ƻŦ ǘƘŜ о5 {ȅǎǘŜƳǎ tŀŎƪŀƎƛƴƎ wŜǎŜŀǊŎƘ /ŜƴǘŜǊ όtw/ύ ς 

ŀ ƎǊŀŘǳŀǘŜŘ b{Cπ9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ /ŜƴǘŜǊ ό9w/ύΣ DŜƻǊƎƛŀ ¢ŜŎƘ όD¢ύΦ tǊƛƻǊ ǘƻ D¢Σ ƘŜ ǿŀǎ ǿƛǘƘ L.a ǿƻǊƪƛƴƎ 

ƻƴ ǇŀŎƪŀƎƛƴƎ ŦƻǊ ǎǳǇŜǊŎƻƳǇǳǘŜǊǎΦ tǊƻŦΦ {ǿŀƳƛƴŀǘƘŀƴΩǎ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ǊŜǎŜŀǊŎƘ ƻƴ ǎŜƳƛŎƻƴŘǳŎǘƻǊ 

ǇŀŎƪŀƎƛƴƎ ŀƴŘ ǎȅǎǘŜƳǎ ƛƴǘŜƎǊŀǘƛƻƴ ƻǾŜǊ ǘƘŜ ȅŜŀǊǎ ƘŀǾŜ ǊŜǎǳƭǘŜŘ ƛƴ срлҌ ǘŜŎƘƴƛŎŀƭ ǇǳōƭƛŎŀǘƛƻƴǎΣ нллҌ ƛƴǾƛǘŜŘ 

ǇǊŜǎŜƴǘŀǘƛƻƴǎ όǎŜƳƛƴŀǊǎΣ ƪŜȅƴƻǘŜǎΣ ǇŀƴŜƭǎύΣ о ōƻƻƪǎΣ р ōƻƻƪ ŎƘŀǇǘŜǊǎΣ ом ǇŀǘŜƴǘǎΣ оо ōŜǎǘ ǇŀǇŜǊ ŀƴŘ ǎǘǳŘŜƴǘ 

ǇŀǇŜǊ ŀǿŀǊŘǎΣ р D¢ ŀǿŀǊŘǎΣ н ǎǘŀǊǘπǳǇǎΣ ŀƴŘ ǎŜǾŜǊŀƭ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǊŜŎƻƎƴƛǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ǊŜŎŜƴǘ ƻƴŜ ōŜƛƴƎ ǘƘŜ 

нлнп L999 wŀƻ wΦ ¢ǳƳƳŀƭŀ 9ƭŜŎǘǊƻƴƛŎǎ tŀŎƪŀƎƛƴƎ !ǿŀǊŘ όǘŜŎƘƴƛŎŀƭ ŦƛŜƭŘ ŀǿŀǊŘύ ŦƻǊ άŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ 

ǎŜƳƛŎƻƴŘǳŎǘƻǊ ǇŀŎƪŀƎƛƴƎ ŀƴŘ ǎȅǎǘŜƳ ƛƴǘŜƎǊŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƘŀǘ ƛƳǇǊƻǾŜ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜΣ ŜŦŦƛŎƛŜƴŎȅΣ ŀƴŘ 

ŎŀǇŀōƛƭƛǘƛŜǎ ƻŦ ŜƭŜŎǘǊƻƴƛŎ ǎȅǎǘŜƳǎέΦ IŜ ƛǎ ŀƭǎƻ ǘƘŜ ŦƻǳƴŘŜǊ ƻŦ ǘƘŜ L999 /ƻƴŦŜǊŜƴŎŜ ƻƴ 9ƭŜŎǘǊƛŎŀƭ 5ŜǎƛƎƴ ƻŦ 

!ŘǾŀƴŎŜŘ tŀŎƪŀƎƛƴƎ ŀƴŘ {ȅǎǘŜƳǎ ό95!t{ύΣ ŀ ǇǊŜƳƛŜǊ ŎƻƴŦŜǊŜƴŎŜ ǎǇƻƴǎƻǊŜŘ ōȅ ǘƘŜ L999 9ƭŜŎǘǊƻƴƛŎǎ tŀŎƪŀƎƛƴƎ 

{ƻŎƛŜǘȅ ό9t{ύΦ IŜ ƛǎ ŀ CŜƭƭƻǿ ƻŦ L999Σ CŜƭƭƻǿ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ !ŎŀŘŜƳȅ ƻŦ LƴǾŜƴǘƻǊǎ όb!LύΣ CŜƭƭƻǿ ƻŦ !ǎƛŀπtŀŎƛŦƛŎ 

!ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ !ǎǎƻŎƛŀǘƛƻƴ ό!!L!ύΣ ŀƴŘ Ƙŀǎ ǎŜǊǾŜŘ ŀǎ ǘƘŜ 5ƛǎǘƛƴƎǳƛǎƘŜŘ [ŜŎǘǳǊŜǊ ŦƻǊ ǘƘŜ L999 

9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ /ƻƳǇŀǘƛōƛƭƛǘȅ ό9a/ύ ǎƻŎƛŜǘȅΦ IŜ ǊŜŎŜƛǾŜŘ Ƙƛǎ a{ ŀƴŘ tƘ5 ŘŜƎǊŜŜǎ ƛƴ 9ƭŜŎǘǊƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎ 

ŦǊƻƳ {ȅǊŀŎǳǎŜ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{!Φ 
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Advanced IC Packages are typically Ball Grid Array (BGA) and Flip-Chip (FC) based with various structures to 

meet demanding high performance chiplet computing needs. This presentation will discuss innovative BGA, 

Fan-Out with FC technologies ς FOCoS, plus 2.5D / 3D packages, describing how the integration needs are 

optimized with higher precision, effective layout with enhanced electrical signal and power performance, 

very essential for new generation AI server, data center, 5G and latest edge computing applications. 

 

 

 

!ōƻǳǘ /t IǳƴƎ tƘΦ5 

5ǊΦ /ΦtΦ IǳƴƎ ŎǳǊǊŜƴǘƭȅ ƘƻƭŘǎ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ±ƛŎŜ tǊŜǎƛŘŜƴǘΣ /ƻǊǇƻǊŀǘŜ wϧ5Σ ŀǘ !{9 DǊƻǳǇΦ .ŀǎŜŘ ƛƴ ¢ŀƛǿŀƴΣ 

ƘŜ ƭŜŀŘǎ ǘŜŀƳǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƴŜȄǘπƎŜƴŜǊŀǘƛƻƴ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘ ŦŜŀǘǳǊƛƴƎ ƛƴǘŜƎǊŀǘŜŘ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ŀǎ 

ǿŜƭƭ ŀǎ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ŀŘǾŀƴŎŜŘ ŎƘƛǇΣ ǇŀŎƪŀƎŜΣ ŀƴŘ ǎȅǎǘŜƳ ƛƴǘŜƎǊŀǘƛƻƴ ǎƻƭǳǘƛƻƴǎ ǿƛǘƘ ƳǳƭǘƛǇƭŜ !{9 ŀƴŘ 

¦{L {ƛǘŜǎΦ 

 

5ǳǊƛƴƎ Ƙƛǎ ǘŜƴǳǊŜΣ 5ǊΦ IǳƴƎ Ƙŀǎ ǇŜǊŦƻǊƳŜŘ ŀ ǾŀǊƛŜǘȅ ƻŦ ƳŀƴŀƎŜƳŜƴǘ ǊƻƭŜǎ ŀǘ !{9Σ ƛƴŎƭǳŘƛƴƎ ±t ƻŦ /ƻǊǇƻǊŀǘŜ 

5ŜǎƛƎƴΣ ±t ƻŦ /ŜƴǘǊŀƭ 9ƴƎƛƴŜŜǊƛƴƎ ϧ .ǳǎƛƴŜǎǎ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ±t ƻŦ [ƻƎƛǎǘƛŎ {ŜǊǾƛŎŜǎ LƴǘŜƎǊŀǘƛƻƴΦ IŜ ƘƻƭŘǎ 

нун ǇŀǘŜƴǘǎ ŜƴŎƻƳǇŀǎǎƛƴƎ L/ ǇŀŎƪŀƎƛƴƎ ǎǘǊǳŎǘǳǊŜΣ ǇǊƻŎŜǎǎΣ ǎǳōǎǘǊŀǘŜ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎȅΦ IŜ 

Ƙŀǎ ŀƭǎƻ ǇǳōƭƛǎƘŜŘ ƻǾŜǊ мнф ŎƻƴŦŜǊŜƴŎŜ ŀƴŘ ƧƻǳǊƴŀƭ ǇŀǇŜǊǎΦ 

 

5ǊΦ IǳƴƎ Ƙŀǎ ōŜƛƴƎ ǘƘŜ {9aL/hb ¢ŀƛǿŀƴ tYD ϧ ¢9{¢ /ƻƳƳƛǘǘŜŜ /ƘŀƛǊ ǎƛƴŎŜ нлмоΣ ŀƴŘ ŎǳǊǊŜƴǘƭȅ /ƻπ/ƘŀƛǊ 

ǎƛƴŎŜ нлнмΦ IŜ ƛǎ ŀƭǎƻ ŀ ōƻŀǊŘ ƻŦ ƎƻǾŜǊƴƻǊ ƻŦ L999 9t{ ǎƛƴŎŜ нлмфΦ 
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Lƴ WŀƴǳŀǊȅ L999 {ǇŜŎǘǊǳƳ ǇǳōƭƛǎƘŜŘ ƛǘǎ нлнр ¢ŜŎƘ LƳǇŀŎǘ {ǘǳŘȅ ǿƛǘƘ ǘƘŜ ƘŜŀŘƭƛƴŜΥ άCƻǊ ǘƘŜ ǎŜŎƻƴŘ 

ȅŜŀǊ ƛƴ ŀ ǊƻǿΣ ǘƻǇ ǘŜŎƘ ƭŜŀŘŜǊǎ ǎŜƭŜŎǘŜŘ ŀǊǘƛŦƛŎƛŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜ ŀǎ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŎǳǊǊŜƴǘ ǘŜŎƘƴƻƭƻƎȅέ ς 

ǘǊǳƭȅ ƻǳǘǎǘŀƴŘƛƴƎ Χ ōǳǘ ǊŜŀƭƭȅ ǎǳǊǇǊƛǎƛƴƎΗΚ {ƛƴŎŜ /ƘŀǘDt¢πоΦр ǿŀǎ ǊŜƭŜŀǎŜŘ ƛƴ bƻǾŜƳōŜǊ ƻŦ нлнн ƘŀǊŘƭȅ ŀ 

ƳƻƴǘƘ ǇŀǎǎŜǎ ōȅ ǿƛǘƘƻǳǘ ƴŜǿǎ ƻŦ ŀ ƴƻǾŜƭ ƻƴƭƛƴŜ ǘƻƻƭ ōŀǎŜŘ ƻƴ !L ƻǊ ŀƴ ŀƴƴƻǳƴŎŜƳŜƴǘ ƻŦ ŀ Ƴǳƭǘƛπōƛƭƭƛƻƴ 

ŘƻƭƭŀǊ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ŀƴ !L ǊŜƭŀǘŜŘ ŎƻƳǇŀƴȅ ƻǊ Řŀǘŀ ŎŜƴǘŜǊΦ 

 

²Ƙŀǘ ŘƻŜǎ ŀƭƭ ǘƘŀǘ ƳŜŀƴ ŦƻǊ 9a/ ŜƴƎƛƴŜŜǊƛƴƎΣ ƛΦŜΦ ǿƘŀǘ ŀǊŜ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ Ƙƻǿ ǿŜ ŘŜǎƛƎƴΣ ǘŜǎǘΣ 

ŘŜōǳƎΣ ŀƴŘ ƻǇǘƛƳƛȊŜ ǘƻ ŀŎƘƛŜǾŜ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ /ƻƳǇŀǘƛōƛƭƛǘȅΣ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅΣ ŀƴŘ tƻǿŜǊ LƴǘŜƎǊƛǘȅ ŦƻǊ 

ŜƭŜŎǘǊƻƴƛŎ ŎƻƳǇƻƴŜƴǘǎ ŀƴŘ ǎȅǎǘŜƳǎΚ [ƛǎǘŜƴƛƴƎ ǘƻ ƛƴŘǳǎǘǊȅ ȅƻǳ ǿƛƭƭ ƘŜŀǊ ǘƘŀǘ !L ƛǎ ŀƭǊŜŀŘȅ ŀ ƪŜȅ ŜƭŜƳŜƴǘ ƻŦ 

ǇǊƻŘǳŎǘ ŘŜǎƛƎƴ Χ ōǳǘ Ƙƻǿ ŜȄŀŎǘƭȅΚ 

Lƴ ǘƘƛǎ ƪŜȅƴƻǘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ !t9a/ /ƻƴŦŜǊŜƴŎŜ L ǿƛƭƭ ǎǳƳƳŀǊƛȊŜ ǿƘŀǘ ŀƴǎǿŜǊǎ ǿŜ ŀǘ IŀƳōǳǊƎ 

¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ ό¢¦IIύ ς ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǇŀǊǘƴŜǊǎ ς ƘŀǾŜ ŦƻǳƴŘ ǘƻ ǘƘŜǎŜ ǉǳŜǎǘƛƻƴǎ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ 

ŦŜǿ ȅŜŀǊǎΦ ¢ƘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ǿƛƭƭ ŦƻŎǳǎ ƻƴ ǘƘŜ άƳƻŘŜƭƛƴƎέ ǇŀǊǘ ƻŦ 9a/ ŜƴƎƛƴŜŜǊƛƴƎΣ ƛΦŜΦ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ 

ǳǎŀƎŜ ƻŦ ƳƻŘŜƭǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘΣ ǇǊŜŘƛŎǘΣ ŀƴŘ ƳƛǘƛƎŀǘŜ 9a/πǊŜƭŀǘŜŘ ǇƘŜƴƻƳŜƴŀΦ CƻǊ ǘƘƛǎ L ǿƛƭƭ ŎƻƴǘǊŀǎǘ ǘƘŜ 

ǳǎǳŀƭ άǇƘȅǎƛŎǎπōŀǎŜŘέ ŀǇǇǊƻŀŎƘ ǿƛǘƘ ǘƘŜ ƴŜǿ άŘŀǘŀπōŀǎŜŘέ ƻǊ ά!LπōŀǎŜŘέ ŀǇǇǊƻŀŎƘ ŀƴŘ ŘǊŀǿ ŎƻƴŎƭǳǎƛƻƴǎ 

ŦǊƻƳ ǘƘŀǘΦ ¢ƘŜ ƪŜȅƴƻǘŜ ǿƛƭƭ ŎƭƻǎŜ ǿƛǘƘ ŀƴ ƻǳǘƭƻƻƪ ǘƻ ǘƘŜ ƴŜǿ 9ǳǊƻǇŜŀƴ 5ƻŎǘƻǊŀƭ bŜǘǿƻǊƪ t!¢¢9wb 

ό9ƴŀōƭƛƴƎ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ ŦƻǊ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ /ƻƳǇŀǘƛōƛƭƛǘȅύΦ 

 

ώ¢Ƙƛǎ ǘŜȄǘ ǿŀǎ ƴƻǘ ƎŜƴŜǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ƘŜƭǇ ƻŦ !LΗϐ 

 

!ōƻǳǘ tǊƻŦΦ /ƘǊƛǎǘƛŀƴ {ŎƘǳǎǘŜǊ 

/ƘǊƛǎǘƛŀƴ {ŎƘǳǎǘŜǊ ǊŜŎŜƛǾŜŘ ǘƘŜ 5ƛǇƭƻƳŀ ŘŜƎǊŜŜ ƛƴ ǇƘȅǎƛŎǎ ŦǊƻƳ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ YƻƴǎǘŀƴȊΣ DŜǊƳŀƴȅΣ 

ƛƴ мффсΣ ŀƴŘ ǘƘŜ tƘΦ 5Φ ŘŜƎǊŜŜ ƛƴ ŜƭŜŎǘǊƛŎŀƭ ŜƴƎƛƴŜŜǊƛƴƎ ŦǊƻƳ ǘƘŜ {ǿƛǎǎ CŜŘŜǊŀƭ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ 

ό9¢IύΣ ½ǳǊƛŎƘΣ {ǿƛǘȊŜǊƭŀƴŘΣ ƛƴ нлллΦ {ƛƴŎŜ нллс ƘŜ ƛǎ Ŧǳƭƭ ǇǊƻŦŜǎǎƻǊ ŀƴŘ ƘŜŀŘ ƻŦ ǘƘŜ Lƴǎǘƛǘǳǘ ŦǸǊ ¢ƘŜƻǊŜǘƛǎŎƘŜ 

9ƭŜƪǘǊƻǘŜŎƘƴƛƪ ŀǘ ǘƘŜ IŀƳōǳǊƎ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ ό¢¦IIύΣ DŜǊƳŀƴȅΦ tǊƛƻǊ ǘƻ ǘƘŀǘ ƘŜ ǿŀǎ ǿƛǘƘ ǘƘŜ 

L.a ¢Φ WΦ ²ŀǘǎƻƴ wŜǎŜŀǊŎƘ /ŜƴǘŜǊΣ ¸ƻǊƪǘƻǿƴ IŜƛƎƘǘǎΣ b¸Σ ǿƘŜǊŜ ƘŜ ǿŀǎ ƛƴǾƻƭǾŜŘ ƛƴ ƘƛƎƘπǎǇŜŜŘ 

ƻǇǘƻŜƭŜŎǘǊƻƴƛŎ ǇŀŎƪŀƎŜ ŀƴŘ ōŀŎƪǇƭŀƴŜ ƛƴǘŜǊŎƻƴƴŜŎǘ ƳƻŘŜƭƛƴƎ ŀƴŘ ǎƛƎƴŀƭ ƛƴǘŜƎǊƛǘȅ ŘŜǎƛƎƴ ŦƻǊ ƴŜǿ ǎŜǊǾŜǊ 

ƎŜƴŜǊŀǘƛƻƴǎΦ Iƛǎ ƛƴǘŜǊŜǎǘǎ ƛƴŎƭǳŘŜ ǎƛƎƴŀƭ ŀƴŘ ǇƻǿŜǊ ƛƴǘŜƎǊƛǘȅ ƻŦ ŘƛƎƛǘŀƭ ǎȅǎǘŜƳǎΣ ƳǳƭǘƛǇƻǊǘ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ 

ŎŀƭƛōǊŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎΣ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǇƘȅǎƛŎǎπōŀǎŜŘ ŀǎ ǿŜƭƭ ŀǎ ŘŀǘŀπōŀǎŜŘ ǎƛƳǳƭŀǘƛƻƴ ƳŜǘƘƻŘǎ ŦƻǊ 

ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ŎƻƳǇŀǘƛōƛƭƛǘȅ ŀƴŘ ƛƴǘŜǊŦŜǊŜƴŎŜ ǇǊƻōƭŜƳǎΦ 
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5ǊΦ {ŎƘǳǎǘŜǊ ǊŜŎŜƛǾŜŘ ǎŜǾŜǊŀƭ L999 ¢ǊŀƴǎŀŎǘƛƻƴǎ ŀƴŘ 5ŜǎƛƎƴ/ƻƴ tŀǇŜǊ !ǿŀǊŘǎ ŦƻǊ Ƙƛǎ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ 

ƳƻŘŜƭƛƴƎ ŦƻǊ ǎƛƎƴŀƭ ŀƴŘ ǇƻǿŜǊ ƛƴǘŜƎǊƛǘȅΦ ²ƘƛƭŜ ŀǘ L.aΣ ƘŜ ǊŜŎŜƛǾŜŘ ǎŜǾŜǊŀƭ L.a wŜǎŜŀǊŎƘ 5ƛǾƛǎƛƻƴ !ǿŀǊŘǎ ŦƻǊ 

Ƙƛǎ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ ǇŀŎƪŀƎƛƴƎ ƻŦ ƘƛƎƘπŜƴŘ ǎŜǊǾŜǊ ǎȅǎǘŜƳǎΦ IŜ ƛǎ ŀ ƳŜƳōŜǊ ƻŦ ǘƘŜ DŜǊƳŀƴ tƘȅǎƛŎŀƭ {ƻŎƛŜǘȅ 

ό5tDύ ŀƴŘ ŀ CŜƭƭƻǿ ƻŦ ǘƘŜ LƴǎǘƛǘǳǘŜ ƻŦ 9ƭŜŎǘǊƛŎŀƭ ŀƴŘ 9ƭŜŎǘǊƻƴƛŎǎ 9ƴƎƛƴŜŜǊǎ όL999ύΦ Lƴ ǘƘŜ ǇŀǎǘΣ ƘŜ ǿŀǎ ǎŜǊǾƛƴƎ 

ŀǎ 5ƛǎǘƛƴƎǳƛǎƘŜŘ [ŜŎǘǳǊŜǊ ŦƻǊ ǘƘŜ L999 9a/ {ƻŎƛŜǘȅΣ ŀǎ /ƘŀƛǊ ƻŦ ǘƘŜ DŜǊƳŀƴ L999 9a/ /ƘŀǇǘŜǊΣ ŀǎ ŀ ƳŜƳōŜǊ 

ƻŦ ǘƘŜ .ƻŀǊŘ ƻŦ ǘƘŜ 9a/ {ƻŎƛŜǘȅΣ ŀǎ !ǎǎƻŎƛŀǘŜ 9ŘƛǘƻǊ ŦƻǊ ǘƘŜ L999 ¢ǊŀƴǎŀŎǘƛƻƴǎ ƻƴ 9a/ ŀǎ ǿŜƭƭ ŀǎ ŀƴ !ŘƧǳƴŎǘ 

!ǎǎƻŎƛŀǘŜ tǊƻŦŜǎǎƻǊ ŀǘ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƭŜŎǘǊƛŎŀƭ ŀƴŘ /ƻƳǇǳǘŜǊ 9ƴƎƛƴŜŜǊƛƴƎ ƻŦ ǘƘŜ DŜƻǊƎƛŀ LƴǎǘƛǘǳǘŜ ƻŦ 

¢ŜŎƘƴƻƭƻƎȅΦ /ǳǊǊŜƴǘƭȅΣ ƘŜ ƛǎ ǎŜǊǾƛƴƎ ŀǎ tǊŜǎƛŘŜƴǘ ƻŦ ǘƘŜ bL¢ bƻǊǘƘŜǊƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ aŀƴŀƎŜƳŜƴǘ 

όbL¢ύ ŀǘ ¢¦IIΦ 
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/ŜƭŜōǊŀǘƛƻƴ ŦƻǊ ǘƘŜ рлǘƘ ŀƴƴƛǾŜǊǎŀǊȅ ƻŦ ¦¢5 

Yр YŜȅƴƻǘŜ {ǇŜŀƪŜǊΥ tǊƻŦΦ tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ 

²ŜŘƴŜǎŘŀȅΣ aŀȅ нмΣ нлнр               мнΥплπмоΥнл                    ±ŜƴǳŜΥ оC .ŀƴǉǳŜǘ Iŀƭƭ 

Session Chair: Ruey-Beei Wu 

 

! .ǊƛŜŦ IƛǎǘƻǊȅ ƻŦ wŀȅ aŜǘƘƻŘǎ ŦǊƻƳ !ƴŎƛŜƴǘ ǘƻ aƻŘŜǊƴ ¢ƛƳŜǎ ŀƴŘ ¢ƘŜƛǊ 

LƳǇŀŎǘ ƻƴ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ 9ƴƎƛƴŜŜǊƛƴƎ !ǇǇƭƛŎŀǘƛƻƴǎ  
Prof. Prabhakar H. Pathak, The Ohio State University, USA 

 

 

{ƻƳŜ ƻŦ ǘƘŜ ƳŀƧƻǊ ǎǘŜǇǎ ƛƴ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ Ǌŀȅ ŎƻƴŎŜǇǘǎ ŀƴŘ ƳŜǘƘƻŘǎ ŦǊƻƳ ŀōƻǳǘ тлл .Φ/Φ ǘƻ ǘƘŜ ǇǊŜǎŜƴǘ 

ŀǊŜ ōǊƛŜŦƭȅ ǊŜǾƛŜǿŜŘΦ {ǘŀǊǘƛƴƎ ǿƛǘƘ ǘƘŜ ŜŀǊƭȅ ƭŜƴǎ ƳŀƪƛƴƎ ŀƴŘ ǘƘŜƻǊƛŜǎ ƻŦ ƭƛƎƘǘΣ ǎŎƛŜƴŎŜ ƻŦ ƻǇǘƛŎǎ ōŜƎŀƴ ǘƻ 

ŜǾƻƭǾŜ ŀƴŘ ŎŀƳŜ ǳǇ ǿƛǘƘ ǘƘŜ ƛƴǾŜƴǘƛƻƴ ƻŦ ǘƘŜ Ǉƛƴ ƘƻƭŜ ŎŀƳŜǊŀΣ ǘƘŜ ƭŀǿǎ ƻŦ ǊŜŦƭŜŎǘƛƻƴ ŀƴŘ ǊŜŦǊŀŎǘƛƻƴ ƻŦ ƭƛƎƘǘΣ 

ŀƴ ŜȄǇƭŀƴŀǘƛƻƴ ŦƻǊ ǘƘŜ ŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ǊŀƛƴōƻǿΣ ŀƴŘ ŎƻƴƧŜŎǘǳǊŜǎ ƻƴ ǘƘŜ ŦƛƴƛǘŜ ǎǇŜŜŘ ƻŦ ƭƛƎƘǘΦ [ŀǘŜǊ ǘƘŜ 

ŎƻǊǇǳǎŎǳƭŀǊ ǘƘŜƻǊȅ ƻŦ ƭƛƎƘǘ ǿŀǎ ƛƴǘǊƻŘǳŎŜŘΣ ōǳǘ ŦŀƛƭŜŘ ǘƻ ŜȄǇƭŀƛƴ ǘƘŜ ōŜƴŘƛƴƎ ƻŦ ƭƛƎƘǘΦ ƛǘ ǿŀǎ ǘƘŜƴ ǊŜǇƭŀŎŜŘ 

ōȅ ŀƴ ŜŀǊƭȅ Ǌŀȅ ǘƘŜƻǊȅ ƻŦ ŘƛŦŦǊŀŎǘƛƻƴ ōǳǘ ǘƘŀǘ ŦŀƛƭŜŘ ǘƻ ŀŎŎǳǊŀǘŜƭȅ ǊŜǇǊƻŘǳŎŜ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŦŀƳƻǳǎ ŘƻǳōƭŜ 

ǎƭƛǘ ŘƛŦŦǊŀŎǘƛƻƴ ŜȄǇŜǊƛƳŜƴǘΦ ¢ƘŜ ƭŀǘǘŜǊ ǿŀǎ ǘƘǳǎ ǊŜǇƭŀŎŜŘ ōȅ ŀƴ ŜŀǊƭȅ ǿŀǾŜ ǘƘŜƻǊȅ ƻŦ ƭƛƎƘǘ ǿƘƛŎƘ ǿŀǎ 

ǎƻƳŜǿƘŀǘ ƳƻǊŜ ŀŎŎǳǊŀǘŜΦ Lƴ ǘƘŜ муллǎΣ ŜƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ό9aύ ǿŀǾŜǎ ŀƴŘ ƭƛƎƘǘ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ǘƻ ōŜ ǘƘŜ 

ǎŀƳŜ ǇƘŜƴƻƳŜƴƻƴΦ !ƭǎƻ ǘƘŜ ǎǇŜŜŘ ƻŦ ƭƛƎƘǘ ǿŀǎ ƭŀǘŜǊ ƳŜŀǎǳǊŜŘ ŀƴŘ ŦƻǳƴŘ ǘƻ ōŜ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŀǘ ǇǊŜŘƛŎǘŜŘ 

ǘƘŜƻǊŜǘƛŎŀƭƭȅ ōȅ Ŝǉǳŀǘƛƻƴǎ ƎƻǾŜǊƴƛƴƎ 9a ǿŀǾŜ ǇǊƻǇŀƎŀǘƛƻƴΦ {ŜǾŜǊŀƭ ƻǘƘŜǊ ǎǘǳŘƛŜǎ ǎǳōǎŜǉǳŜƴǘƭȅ ƭŜŘ ǘƻ ŀ 

ǎƛƎƴƛŦƛŎŀƴǘ Ǌŀȅ ǘƘŜƻǊȅ ƻŦ ŘƛŦŦǊŀŎǘƛƻƴ ǿƘŜǊŜ ŘƛŦŦǊŀŎǘŜŘ Ǌŀȅ ŦƛŜƭŘǎ ŜȄƛǎǘŜŘ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǊŜŦƭŜŎǘŜŘ ŀƴŘ ǊŜŦǊŀŎǘŜŘ 

ǊŀȅǎΦ ¢ƘŜ ƳƻŘŜǊƴ ǾŜǊǎƛƻƴǎ ƻŦ ǘƘŜ ƭŀǘǘŜǊ ŎƻƴǎǘƛǘǳǘŜ ǘƘŜ ƎŜƻƳŜǘǊƛŎŀƭ ǘƘŜƻǊȅ ƻŦ ŘƛŦŦǊŀŎǘƛƻƴ όD¢5ύ ƛƴǘǊƻŘǳŎŜŘ ƛƴ 

ǘƘŜ мфрлǎ ŀƴŘ ƛǘǎ ǳƴƛŦƻǊƳ ǾŜǊǎƛƻƴǎΤ ƻƴŜ ǎǳŎƘ ōŜƛƴƎ ǘƘŜ ǳƴƛŦƻǊƳ ǘƘŜƻǊȅ ƻŦ ŘƛŦŦǊŀŎǘƛƻƴ ό¦¢5ύ ŘŜǾŜƭƻǇŜŘ ƛƴ 

ǘƘŜ ƭŀǘŜ мфтлǎΣ ǿƘƛŎƘ ǎǘƛƭƭ ŎƻƴǘƛƴǳŜǎ ǘƻ ōŜ ƎŜƴŜǊŀƭƛȊŜŘ ŦƻǊ ǘǊŜŀǘƛƴƎ ŀ ǿƛŘŜ ǾŀǊƛŜǘȅ ƻŦ ǇǊŀŎǘƛŎŀƭ 9a ŀƴǘŜƴƴŀ 

ŀƴŘ ǎŎŀǘǘŜǊƛƴƎ ǇǊƻōƭŜƳǎ ŀǘ ƳƻŘŜǊŀǘŜ ǘƻ ƘƛƎƘ ŦǊŜǉǳŜƴŎƛŜǎΦ 

 

 

!ōƻǳǘ tǊƻŦΦ tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ 

tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ ǊŜŎŜƛǾŜŘ Ƙƛǎ tƘΦ5Φ όмфтоύ ŦǊƻƳ ¢ƘŜ hƘƛƻ {ǘŀǘŜ ¦ƴƛǾΦό h{¦ύΣ ƛƴ ǘƘŜ 5ŜǇǘΦ ƻŦ 9/9 

ǿƘŜǊŜ ƘŜ ƭŀǘŜǊ ƧƻƛƴŜŘ ǘƘŜ ŦŀŎǳƭǘȅ ŀƴŘ ōŜŎŀƳŜ ŀ tǊƻŦŜǎǎƻǊΦ /ǳǊǊŜƴǘƭȅΣ ƘŜ ƛǎ tǊƻŦΦ 9ƳŜǊƛǘǳǎ ŀǘ h{¦Φ IŜ ŀƭǎƻ 

ǎŜǊǾŜŘ ŀǎ ŀƴ !ŘƧǳƴŎǘ tǊƻŦΦ ŀǘ ǘƘŜ ¦ƴƛǾΦ ƻŦ {ƻǳǘƘ CƭƻǊƛŘŀΦ IŜ ƛǎ ǊŜƎŀǊŘŜŘ ŀǎ ŀ ŎƻπŘŜǾŜƭƻǇŜǊ ƻŦ ǘƘŜ ¦ƴƛŦƻǊƳ 

DŜƻƳŜǘǊƛŎŀƭ ¢ƘŜƻǊȅ ƻŦ 5ƛŦŦǊŀŎǘƛƻƴ ό¦¢5ύΦ Iƛǎ ƛƴǘŜǊŜǎǘǎ ŀǊŜ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ wŀȅΣ ²ŀǾŜΣ ŀƴŘ .ŜŀƳ 

ƻǇǘƛŎŀƭ ƳŜǘƘƻŘǎ ƛƴ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ǘƛƳŜ ŘƻƳŀƛƴǎΣ ŦƻǊ ǎƻƭǾƛƴƎ ŜƭŜŎǘǊƛŎŀƭƭȅ ƭŀǊƎŜ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎό9aύ ŀƴǘŜƴƴŀ 

ŀƴŘ ǎŎŀǘǘŜǊƛƴƎ ǇǊƻōƭŜƳǎ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ƛƴǘŜǊŜǎǘΦ IŜ Ƙŀǎ ŀƭǎƻ ŘŜǾŜƭƻǇŜŘ ǎƻƳŜ IȅōǊƛŘ ƳŜǘƘƻŘǎΣ ǿƘƛŎƘ 

ŎƻƳōƛƴŜ ǘƘŜ ōŜǎǘ ŦŜŀǘǳǊŜǎ ƻŦ ŀƴȅ ƻŦ ǘƘŜ ŀōƻǾŜ ƳŜǘƘƻŘǎ ǿƛǘƘ ƴǳƳŜǊƛŎŀƭ ƳŜǘƘƻŘǎΣ ǘƻ ǎƻƭǾŜ 9a ǇǊƻōƭŜƳǎ 

ǿƘƛŎƘ Ŏŀƴƴƻǘ ƻǘƘŜǊǿƛǎŜ ōŜ ǎƻƭǾŜŘ ƛƴ ŀ ǘǊŀŎǘŀōƭŜ ŦŀǎƘƛƻƴ ōȅ ŀƴȅ ƻŦ ǘƘŜ ƳŜǘƘƻŘǎ ǿƘŜƴ ǳǎŜŘ ŀƭƻƴŜΦ Iƛǎ ǿƻǊƪ 

ƛǎ ŀǇǇƭƛŎŀōƭŜΣ ŜΦƎΦΣ ǘƻ ǘƘŜ ǇǊŜŘƛŎǘƛƻƴ ƻŦ 9a ǊŀŘƛŀǘƛƻƴ ŀƴŘ ŎƻǳǇƭƛƴƎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎƳŀƭƭ ŀƴǘŜƴƴŀǎΣ ƻǊ ƭŀǊƎŜ 

ǇƘŀǎŜŘ ŀǊǊŀȅ ŀƴǘŜƴƴŀǎΣ ǇƭŀŎŜŘ ƻƴ ƻǊ ƴŜŀǊ ƭŀǊƎŜ ǎǘǊǳŎǘǳǊŜǎ όǎǳŎƘ ŀǎ ŀƛǊōƻǊƴŜΣ ǎǇŀŎŜōƻǊƴŜ ƻǊ ƴŀǾŀƭ 
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ǇƭŀǘŦƻǊƳǎΣ ŜǘŎΦύ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ǘƘŜ 9a ǎŎŀǘǘŜǊƛƴƎ ōȅ ǎǳŎƘ ǎǘǊǳŎǘǳǊŜǎΦ IŜ Ƙŀǎ ǇǊŜǎŜƴǘŜŘ Ƴŀƴȅ ƛƴǾƛǘŜŘ 

ƭŜŎǘǳǊŜǎκǎƘƻǊǘ ŎƻǳǊǎŜǎ ƛƴ ǘƘŜ ¦{! ŀƴŘ ŀōǊƻŀŘΤ ŀƭǎƻ ƘŜ Ƙŀǎ ǇǳōƭƛǎƘŜŘ т ōƻƻƪ ŎƘŀǇǘŜǊǎ ŀƴŘ ǎŜǾŜǊŀƭ ƧƻǳǊƴŀƭ 

ŀƴŘ ŎƻƴŦŜǊŜƴŎŜ ǇŀǇŜǊǎΦ IŜ ŀƭǎƻ ǇǳōƭƛǎƘŜŘ ŀ ōƻƻƪ ƻƴ 9a ǿŀǾŜǎ ŜƴǘƛǘƭŜŘΥ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ wŀŘƛŀǘƛƻƴΣ 

{ŎŀǘǘŜǊƛƴƎΣ ŀƴŘ 5ƛŦŦǊŀŎǘƛƻƴ όŀǳǘƘƻǊǎΥ tΦIΦ tŀǘƘŀƪ ϧ wΦWΦ .ǳǊƪƘƻƭŘŜǊύΦ IŜ ǿŀǎ ŀƴ !ǎǎƻŎΦ 9ŘΦ ŦƻǊ L999 ¢ǊŀƴǎΦ !tΤ 

ŀƴ L999 !t ŘƛǎǘƛƴƎǳƛǎƘŜŘ ƭŜŎǘǳǊŜǊ ό5[ύ ŘǳǊƛƴƎ мффмπмффоΤ ŎƘŀƛǊ ƻŦ ǘƘŜ L999 !t 5[ ǇǊƻƎǊŀƳ όмффрπнллрύΤ 

ƳŜƳōŜǊ ƻŦ L999 !tπ{ !Ř/ƻƳ όнлмлύΦ IŜ ǊŜŎŜƛǾŜŘ ǘƘŜ мффр L999 !t {ŎƘŜƭƪǳƴƻŦŦ ōŜǎǘ ǇŀǇŜǊ ŀǿŀǊŘΣ ǘƘŜ мффс 

DŜƻǊƎŜ {ƛƴŎƭŀƛǊ !ǿŀǊŘ ŦǊƻƳ ǘƘŜ h{¦ 9ƭŜŎǘǊƻ{ŎƛŜƴŎŜ [ŀōΣ ǘƘŜ нллф L{!t ōŜǎǘ ǇŀǇŜǊ ŀǿŀǊŘΣ ǘƘŜ L999 оǊŘ 

aƛƭƭŜƴƛǳƳ aŜŘŀƭ ŦǊƻƳ !tπ{Σ ŀƴŘ ǘƘŜ нлмо L999 !tπ{ 5ƛǎǘƛƴƎǳƛǎƘŜŘ !ŎƘƛŜǾŜƳŜƴǘ !ǿŀǊŘΦ IŜ ƛǎ ŀ [ƛŦŜ CŜƭƭƻǿ 

ƻŦ L999 ŀƴŘ ƳŜƳōŜǊ ƻŦ ¦w{L /ƻƳƳƛǎƛƻƴ .Φ 
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Advanced Technical Program 

YŜȅƴƻǘŜ {ŜǎǎƛƻƴǎΣ aŀȅ нл ό¢ǳŜΦύΣ нлнр 
aŀȅ нлΣ ¢ǳŜǎŘŀȅ                                                  wƻƻƳ нлм 

уΥрл 

μ 

фΥол 

όнлмύ 

YмΥ YŜȅƴƻǘŜ {ǇŜŀƪŜǊ π 5ǊΦ /ƘŜƴπIǳŀ 5ƻǳƎƭŀǎ ¸ǳ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ¢ȊƻƴƎπ[ƛƴ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

bŜǿ .ǊŜŀƪǘƘǊƻǳƎƘǎ ŀƴŘ hǳǘƭƻƻƪ ƻƴ IŜǘŜǊƻƎŜƴŜƻǳǎ LƴǘŜƎǊŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅ 

/ƘŜƴπIǳŀ 5ƻǳƎƭŀǎ ¸ǳ ό¢ŀƛǿŀƴ {ŜƳƛŎƻƴŘǳŎǘƻǊ aŀƴǳŦŀŎǘǳǊƛƴƎ /ƻƳǇŀƴȅ [ǘŘΦΣ ¢ŀƛǿŀƴύ 

9:30 
μ 

млΥмл 

όнлмύ 

K2: Keynote Speaker - Prof. Madhavan Swaminathan 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ¢ȊƻƴƎπ[ƛƴ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

The Future of Heterogeneous Integration 

Madhavan Swaminathan (Penn State University, USA) 

10:40 
μ 

ммΥнл 

όнлмύ 

K3: Keynote Speaker- CP Hung Ph.D. 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ¢ȊƻƴƎπ[ƛƴ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

New Era Packaging Technologies 

CP Hung (ASE Group, Taiwan) 

11:20 
μ 

мнΥлл 

όнлмύ 

K4: Keynote Speaker - Prof. Christian Schuster 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ¢ȊƻƴƎπ[ƛƴ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

Modeling for EMC: From Physics to AI 

Christian Schuster (Hamburg University of Technology, Germany) 

 

aŜƳƻǊƛŀƭ {ŜǎǎƛƻƴǎΣ aŀȅ нл ό¢ǳŜΦύΣ нлнр 
aŀȅ нлΣ ¢ǳŜǎŘŀȅ                                                  wƻƻƳ млн 

 

 

 

 

 

 

моΥол 

μ 

мрΥмл 

όмлнύ 

 

aмΥ aŜƳƻǊƛŀƭ {Ŝǎǎƛƻƴ ƛƴ IƻƴƻǊ ƻŦ tǊƻŦΦ /ƘǳƴπIǎƛǳƴƎ /ƘŜƴ 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ wǳŜȅπ.ŜŜƛ ²ǳ ŀƴŘ {ƘȅƘπYŀƴƎ WŜƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлнснлΥ LƴǾŜǎǘƛƎŀǘƛƴƎ ǘƘŜ {ǳōǘƭŜ ŀƴŘ {ƛƳǇƭƛŦȅƛƴƎ ǘƘŜ /ƻƳǇƭŜȄ π ! ¢ǊƛōǳǘŜ ǘƻ tǊƻŦŜǎǎƻǊ 

/Ƙǳƴ IǎƛǳƴƎ /ƘŜƴ ŀǎ ŀ aŜƴǘƻǊΣ ¢ŜŀŎƘŜǊ ŀƴŘ wŜǎŜŀǊŎƘŜǊ 

{ƘŀǳπDŀƴƎ aŀƻ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлнстуΥ ±ƛŀ LƳǇŜŘŀƴŎŜ ±ŀǊƛǘƛƻƴ ŀƴŘ LƳǇŀŎǘ ǘƻ {ƛƎƴŀƭ vǳŀƭƛǘȅ 

/Ƙǳƴπ[ƛƴ [ƛŀƻΣ hȊƻƴŜ ²ŀƴƎΣ wƻōŜǊǘ ·ǳ ŀƴŘ .ƛƴƎ Wƛŀ ½ƘƻƴƎ ό5Ŝƭƭ 9a/ LƴŦǊŀǎǘǊǳŎǘǳǊŜ {ƻƭǳǘƛƻƴǎ 

DǊƻǳǇΣ ¢ŀƛǿŀƴύ 

мртммлстсфΥ aȅ YŜȅ /ƻƴǘǊƛōǳǘƛƻƴǎ ¦ƴŘŜǊ tǊƻŦŜǎǎƻǊ /Ƙǳƴ IǎƛǳƴƎ /ƘŜƴϥǎ DǳƛŘŀƴŎŜ ǘƻ 9a/ 

¢ŜŎƘƴƛǉǳŜǎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴǎ ƛƴ ¢ŀƛǿŀƴΥ ! wŀȅπ¢ǊŀŎŜπ.ŀǎŜŘ D¢5 aƻŘŜƭ ŦƻǊ 9ǾŀƭǳŀǘƛƴƎ b{! 

ŀƴŘ !ŘǾŀƴŎŜŘ aŀŎǊƻ aƻŘŜƭǎ ŦƻǊ !ƴŀƭȅȊƛƴƎ 

Iŀƴπ/ƘŀƴƎ IǎƛŜƘ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ϧ LƴǎǇŜŎǘƛƻƴΣ ¢ŀƛǿŀƴύ 

мртммлтпплΥ hǇǘƛƳƛȊƛƴƎ /ƻƛƭ ¢ǳǊƴ wŀǘƛƻǎ ŦƻǊ ²ƛŘŜ [ƻŀŘ wŀƴƎŜ ŀƴŘ IƛƎƘ 9ŦŦƛŎƛŜƴŎȅ ƛƴ ²ƛǊŜƭŜǎǎ 
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tƻǿŜǊ ¢ǊŀƴǎŦŜǊ {ȅǎǘŜƳǎ 

IŜƴƎπaƛƴƎ Iǎǳ ŀƴŘ ¢Ȋǳπ/Ƙǳƴ [ƛ όbŀǘƛƻƴŀƭ /ƘǳƴƎ IǎƛƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлфсплΥ IȅōǊƛŘ aŜǘŀƭƭƻπ5ƛŜƭŜŎǘǊƛŎ ²ŀǾŜƎǳƛŘŜ !ǊŎƘƛǘŜŎǘǳǊŜǎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ¢IȊ 

/ƛǊŎǳƛǘǎ ŀƴŘ {ȅǎǘŜƳǎ 

/ƘǳƴπaŜƛ [ƛǳΣ [ƻǳƛǎπtƘƛƭƛǇǇŜ /ŀǊƛƎƴŀƴ ŀƴŘ YŜ ²ǳ ό9ŎƻƭŜ tƻƭȅǘŜŎƘƴƛǉǳŜ ŘŜ aƻƴǘǊŜŀƭΣ /ŀƴŀŘŀύ 

 
 
 
 
 
 
 
 

15:40 
μ 

мтΥмл 

όмлнύ 
 

M2: Technical Session in Honor of Prof. Song-Tsuen Peng 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ IŜƴƎπ¢ǳƴƎ Iǎǳ ŀƴŘ ¸ƛπCŀƴ ¢ǎŀƻ όbŀǘƛƻƴŀƭ ¸ŀƴƎ aƛƴƎ /Ƙƛŀƻ ¢ǳƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ 

¢ŀƛǿŀƴύ 

1571106253: Techniques for Synthesizing Leaky-Wave Antennas with Radiation Nulls: A Brief 

Review 

Dongze Zheng (Southeast University, China) 

Ke Wu (Polytechnique Montréal, Canada) 

1571097127: In Memory of Professor Song-Tsuen Peng: Application of Periodic Structures in 

High-Speed Circuit Design to Reducing the Crosstalk 

Wu-Chia Ho (Lunghwa University of Science and Technology, Taiwan) 

Zhenyu Qian (Zhejiang University of Technology, China) 

1571098856: Radar-Absorbing Materials for Stealth Technologies 

Ruey-Bing Hwang (National Yang Ming Chiao Tung University, Taiwan) 

1571099400: The Mentor of My PhD Pursuit At NCTU 

Chi-Ming Hsiao (Broadcom, Taiwan) 

Song-Tsuen Peng (National Yang Ming Chiao Tung University, Taiwan) 

1571101621: A New Approach to Study Electromagnetics: Prof. Song-Tsuen Peng's Dedication 

in EM Education 

Heng-Tung Hsu (National Yang Ming Chiao Tung University, Taiwan) 

Song-Tsuen Peng (National Yang Ming Chiao Tung University, Taiwan) 

17:20 
|  

18:45 
όмлнύ 

Prospects and Reflections on the Next Wave of Electromagnetic Education - 
SAVE- the STP Way 

(Speeches in Mandarin) 

 

hǊŀƭ {ŜǎǎƛƻƴǎΣ aŀȅ нл ό¢ǳŜΦύΣ нлнр 
aŀȅ нлΣ ¢ǳŜǎŘŀȅ                                                 моΥолπмрΥмл 

 

 

 

 

 

моΥол 

¢¦π!мΥ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ 9ƴǾƛǊƻƴƳŜƴǘ ϧ /ƻƳǇǳǘŀǘƛƻƴŀƭ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎǎ  
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ̧ǳŀƴπ/ƘŀƴƎ Iƻǳ όbŀǘƛƻƴŀƭ Lƭŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлулпуΥ wC 5ŜπǎŜƴǎŜ !ƴŀƭȅǎƛǎ /ƻƴǎƛŘŜǊƛƴƎ CƛƴƛǘŜπ{ƛȊŜ {ǳōǎǘǊŀǘŜ ¦ǎƛƴƎ !ǳǘƻƳŀǘŜŘ 5ƛǇƻƭŜ 

aƻƳŜƴǘǎ {ŜǘǳǇ 

IƻƴƎπ²Ŝƴ vƛŀƴ ŀƴŘ wǳŜȅπ.ŜŜƛ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ  

/ƘŜƴƎπ¢ŀ [ƛ ŀƴŘ /ƘǳƴπIǳŀƴƎ [ŜŜ ό¦ƴƛǾŜǊǎŀƭ {ŎƛŜƴǘƛŦƛŎ LƴŘǳǎǘǊƛŀƭ /ƻƳǇŀƴȅΣ ¢ŀƛǿŀƴύ 
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μ 

мрΥмл 

όнлм!ύ 

 

 

мртммлрротΥ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ aǳƭǘƛπCǊŜǉǳŜƴŎȅ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ 9ȄǇƻǎǳǊŜ ¦ǎƛƴƎ ǘƘŜ IǳƳŀƴ 

IŜŀŘ aƻŘŜƭ ǿƛǘƘ ¢ƘǊŜŜ bǳƳŜǊƛŎŀƭ {ƳŀǊǘǇƘƻƴŜ aƻŘŜƭǎ 

IƻƳŜƛ CǳƧƛǘŀΣ YŀȊǳȅǳƪƛ {ŀƛǘƻ ŀƴŘ aŀǎŀƘŀǊǳ ¢ŀƪŀƘŀǎƘƛ ό/Ƙƛōŀ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

¢ƻƳƻŀƪƛ bŀƎŀƻƪŀ όbŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ LƴŦƻǊƳŀǘƛƻƴ ŀƴŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртмлфрлмуΥ Cŀǎǘ /ŀƭŎǳƭŀǘƛƻƴ aŜǘƘƻŘ ƻŦ wŀŘƛŀǘƛƻƴ tŀǘǘŜǊƴ ŦƻǊ [ŀǊƎŜ wŜŎǘŀƴƎǳƭŀǊ !ǊǊŀȅ 

aŜƭōƛƴ 9ƭǎŀ /ƘŜǊƛȅŀƴ ŀƴŘ ¸ǳŀƴπ/ƘŀƴƎ Iƻǳ όbŀǘƛƻƴŀƭ Lƭŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтсфрΥ vǳŀƴǘǳƳ {ŜƭŜŎǘƛƻƴ hǇǘƛƳƛȊŀǘƛƻƴ ƻŦ ŀ aǳƭǘƛƭŀȅŜǊ !ōǎƻǊōŜǊ ǿƛǘƘ CǊŜǉǳŜƴŎȅ 

5ŜǇŜƴŘŜƴǘ aŀǘŜǊƛŀƭǎ 

DŀōǊƛŜƭ CŜƭƛǇŜ aŀǊǘƛƴŜȊΣ !ƭŜǎǎŀƴŘǊƻ bƛŎŎƻƭŀƛ ŀƴŘ wƛŎŎŀǊŘƻ 9ƴǊƛŎƻ ½ƛŎƘ όtƻƭƛǘŜŎƴƛŎƻ Řƛ aƛƭŀƴƻΣ 

Lǘŀƭȅύ 

9ƭŜƻƴƻǊŀ [Φ ½ƛŎƘ όtƻƭƛǘŜŎƴƛŎƻ Řƛ ¢ƻǊƛƴƻΣ Lǘŀƭȅύ 

мртммлтуоуΥ {ƛƳǇƭƛŦƛŜŘ aƻŘŜƭƛƴƎ aŜǘƘƻŘ ƻŦ 9a/ aŀŎǊƻπaƻŘŜƭ ŦƻǊ 9ǎǘƛƳŀǘƛƻƴ ƻŦ 9aL ŦǊƻƳ 

5/π5/ /ƻƴǾŜǊǘŜǊ 

wȅƻǘŀǊƻ aƛƳǳǊŀ ŀƴŘ bŀƻǘƻ LǎƘƛōŀǎƘƛ όtŀƴŀǎƻƴƛŎ IƻƭŘƛƴƎǎ /ƻǊǇƻǊŀǘƛƻƴΣ WŀǇŀƴύ 

YƻƘŜƛ ¸ŀƴƻΣ ¢ƻƘƭǳ aŀǘǎǳǎƘƛƳŀ ŀƴŘ ¸ǳƪƛ CǳƪǳƳƻǘƻ όYȅǳǎƘǳ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

 
 

моΥол 

μ 

мрΥмл 

όнлнύ 
 
 
 
 

моΥол 

μ 

мрΥмл 

όнлнύ 
 
 
 
 

 

TU-21: ESD Measurements & Countermeasures 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ¢ŀƪŀƘƛǊƻ ¸ƻǎƘƛŘŀ ό¢ƻƪȅƻ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜΣ WŀǇŀƴύ 

мртмлфуусоΥ 9{5 CŀƛƭǳǊŜ !ƴŀƭȅǎƛǎ ƻŦ 5ŜǾƛŎŜǎ ¦ǎƛƴƎ ¦ƭǘǊŀǎŜƴǎƛǘƛǾŜ ¦± /ŀƳŜǊŀ ŀƴŘ hǇǘƛŎŀƭ 

±ƻƭǘŀƎŜ tǊƻōŜ 

¢ŀƪŀȅƻǎƘƛ hƘǘǎǳ ŀƴŘ wŜƻ hƘƘŀǘŀ όbŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ bǳƳŀȊǳ /ƻƭƭŜƎŜΣ WŀǇŀƴύ 

¢ƻǎƘƛȅǳƪƛ hǎƘƛƻ ό.ƭǳŜ±ƛǎƛƻƴ /ƻΦΣ [ǘŘΣ WŀǇŀƴύ 

Ryuji Osawa (Seikoh Giken Co., Ltd., Japan) 

мртммлмлмлΥ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ ŀ D¢9a /Ŝƭƭ ŀǎ ŀƴ LƳǇǳƭǎŜ DŜƴŜǊŀǘƻǊ ǳǎƛƴƎ .ǊƻŀŘōŀƴŘ 

!ƴǘŜƴƴŀ 

{Ƙƛƴƻōǳ LǎƘƛƎŀƳƛ ŀƴŘ YŜƴ YŀǿŀƳŀǘŀ ό¢ƻƘƻƪǳ Dŀƪǳƛƴ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

Shingo Inori (Elena Electronics Co. Ltd., Japan) 

мртммлмрррΥ wŜƭŀǘƛƻƴǎƘƛǇ .ŜǘǿŜŜƴ ±ŀǊƛŀǘƛƻƴ ƛƴ 9ƭŜŎǘǊƛŎ CƛŜƭŘ tŜŀƪ ±ŀƭǳŜ ŀƴŘ 9ƭŜŎǘǊƻŘŜ 

{ǳǊŦŀŎŜ wƻǳƎƘƴŜǎǎ 5ǳŜ ǘƻ aƛŎǊƻπDŀǇ 9{5 

YŜƴ YŀǿŀƳŀǘŀ ŀƴŘ {Ƙƛƴƻōǳ LǎƘƛƎŀƳƛ ό¢ƻƘƻƪǳ Dŀƪǳƛƴ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

Osamu Fujiwara (Nagoya Institute of Technology, Japan) 

мртммлсутфΥ /ƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ²ŀǾŜŦƻǊƳ !ƴŀƭȅǎƛǎ ŀƴŘ {ŜƳƛŎƻƴŘǳŎǘƻǊ 5ŜǎǘǊǳŎǘƛƻƴ ŦƻǊ 

/ƘŀǊƎŜŘ .ƻŀǊŘ 9ǾŜƴǘ 

Masanori Sawada, Hideaki Miura, Yudai Sakashita and Hiroshi Takenaka (Hanwa Electronic Ind. 

Co., Ltd., Japan) 

мртммлсфофΥ LƴŦƭǳŜƴŎŜǎ ƻŦ DǊƻǳƴŘƛƴƎ /ƻƴŘƛǘƛƻƴǎ ŀƴŘ /ƛǊŎǳƛǘ LƳǇŜŘŀƴŎŜ ƻƴ ¢±{ 5ƛƻŘŜϥǎ 

wŜǎǇƻƴǎŜ ŀƎŀƛƴǎǘ 9{5 {ǘǊŜǎǎ 

Taoyu Ma and Takahiro Yoshida (Tokyo University of Science, Japan) 

моΥол 

μ 

TU-31: Antenna and Wave Propagation I 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ /ƘƛŀπaŜƛ tŜƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅύ  
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мрΥмл 

όнлоύ 

мртммлнупмΥ Ia{L² !ƴǘŜƴƴŀ 5ŜǎƛƎƴ ǿƛǘƘ aŜǘŀǎǳǊŦŀŎŜ {ǘǊǳŎǘǳǊŜ ŦƻǊ wŜŘǳŎƛƴƎ !ƴǘŜƴƴŀ 

[ŜƴƎǘƘ ōȅ /ƻƴǘǊƻƭƭƛƴƎ 9aC [ŜŀƪŀƎŜ 

/ƘƛŀπaŜƛ tŜƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅύ 

aŜƛπ̧ǳ /ƘŜƴΣ ¸ƛπ/ǳƴ [ŀƛ ŀƴŘ /ƘƛƴƎπIǳƴƎ /ƘǳŀƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

I-Fong Chen (Jinwen University of Science and Technology, Taiwan);  

мртммлтттфΥ ¦ƭǘǊŀπ.ǊƻŀŘōŀƴŘ 5ǳŀƭ aƻŘŜ IƻǊƴ !ƴǘŜƴƴŀ ǿƛǘƘ [ƻǿ {ƛŘŜƭƻōŜ [ŜǾŜƭ ŀƴŘ 

!ȄƛǎȅƳƳŜǘǊƛŎ tŀǘǘŜǊƴ ŀǘ Yπ.ŀƴŘ 

Nannan Wang, Peng Gao, Zhonglin Meng, Guowei Xu and Tenigeer (Harbin Institute of 

Technology, China) 

мртммлртмтΥ ! нпDIȊ L{aπ.ŀƴŘ /t²Dπ.ŀǎŜŘ DŀǇπ/ƻǳǇƭƛƴƎ tŀǘŎƘ !ƴǘŜƴƴŀ 5ŜǎƛƎƴ 

Chao-Shun Yang, Shun-Ping Chang and Cheng-Ting Liu (Ming Chi University of Technology, 

Taiwan) 

мртммлнпоуΥ 5ŜǎƛƎƴ ƻŦ aƛƴƛŀǘǳǊƛȊŜŘ aƛƭƭƛƳŜǘŜǊ ²ŀǾŜ м Ҏ н /ƘƛǇ !ǊǊŀȅ !ƴǘŜƴƴŀ .ŀǎŜŘ ƻƴ 

лΦму ˃Ƴ /ah{ ¢ŜŎƘƴƻƭƻƎȅ 

Ming-An Chung, Zhi-xuan Zhang, Chia Chun Hsu, Yi-Ju Yao and Chia-Wei Lin (National Taipei 

University of Technology, Taiwan) 

мртмлфрфпрΥ Dŀǳǎǎƛŀƴ CǳƴŎǘƛƻƴ ŦƻǊ tǊŜŘƛŎǘƛǾŜ aƻŘŜƭƛƴƎ ƻŦ wŜǎƻƴŀƴŎŜ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƛƴ 

aƛƴƛŀǘǳǊƛȊŜŘ Ia{L² !ƴǘŜƴƴŀǎ 

/ƘƛŀπaŜƛ tŜƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅύ 

LπCƻƴƎ /ƘŜƴ όWƛƴǿŜƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

Yi-Cun Lai, Mei-Yu Chen and Ching-Hung Chuang (Feng Chia University, Taiwan) 

aŀȅ нлΣ ¢ǳŜǎŘŀȅ                                                 мрΥолπмтΥпл 

мрΥол 

μ 

мтΥпл 

όнлнύ 

¢¦πннΥ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ ŀƴŘ tƻǿŜǊ LƴǘŜƎǊƛǘȅ ϧ hǘƘŜǊǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ 5ŀƛǎǳƪŜ CǳƧƛƳƻǘƻ όbŀǊŀ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ  

ŀƴŘ /Ƙƛǳπ/ƘƛƘ /Ƙƻǳ όbŀǘƛƻƴŀƭ /ŜƴǘǊŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлнснсΥ {ǳǊŦŀŎŜ wƻǳƎƘƴŜǎǎ LƴŦƭǳŜƴŎŜ ƻƴ 9ƭŜŎǘǊƛŎŀƭ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ aƛŎǊƻǎǘǊƛǇ [ƛƴŜǎ 

IǎǳŜƘπIǎǳƴ [ŜŜ ŀƴŘ /ƘŜƴƎπbŀƴ /Ƙƛǳ ό¸ǳŀƴ ½Ŝ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртмлтмттмΥ !ŎŎŜƭŜǊŀǘŜ aǳƭǘƛπCŀōǊƛŎ {ȅǎǘŜƳ t5b 5ŜǎƛƎƴ ŀƴŘ !ƴŀƭȅǎƛǎ 

5ƛƴƎǊǳ ·ƛŀƻ ό/ŀŘŜƴŎŜ 5ŜǎƛƎƴ {ȅǎǘŜƳǎΣ /Ƙƛƴŀύ 

{ǳƻƳƛƴ /ǳƛ ŀƴŘ .ƛƭƭ IǳƴƎ ό/ŀŘŜƴŎŜΣ ¦{!ύ 

IŀƴŦŜƴƎ ²ŀƴƎ όDƻƻƎƭŜΣ ¦{!ύ 

мртммлтстпΥ !LπōŀǎŜŘ IȅōǊƛŘ !ǇǇǊƻŀŎƘ όw[κD!ύ ǳǎŜŘ ŦƻǊ /ŀƭŎǳƭŀǘƛƴƎ ǘƘŜ /ƘŀǊŀŎǘŜǊƛǎǘƛŎ 

tŀǊŀƳŜǘŜǊǎ ƻŦ ŀ {ƛƴƎƭŜ {ǳǊŦŀŎŜ aƛŎǊƻǎǘǊƛǇ ¢ǊŀƴǎƳƛǎǎƛƻƴ [ƛƴŜ 

²ŜǊƴŜǊ WƻƘƴ όt¸w!aL59нрнр ϧ ¢¦ 5ƻǊǘƳǳƴŘΣ DŜǊƳŀƴȅύ 

9ƳǊŜ 9ŎƛƪΣ tΦ ±Φ aƻŘŀȅƛƭΣ Wǳƭƛŀƴ ²ƛǘƘƻŜŦǘ ŀƴŘ WǳǊƎŜƴ DƻǘȊŜ ό¢¦ 5ƻǊǘƳǳƴŘΣ DŜǊƳŀƴȅύ 

bƛƳŀ DƘŀŦŀǊƛŀƴ {ƘƻŀŜŜ ό¢¦ 5ƻǊǘƳǳƴŘ ϧ !D 5ŀǘŜƴǘŜŎƘƴƛƪΣ DŜǊƳŀƴȅύ 

wŀƭŦ .ǊǸƴƛƴƎ ό½ǳƪŜƴ DƳōIκ9a/ ¢ŜŎƘƴƻƭƻƎȅ /ŜƴǘŜǊ tŀŘŜǊōƻǊƴΣ DŜǊƳŀƴȅύ 

мртммлтспнΥ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ !ƴŀƭȅǎƛǎ ŀƴŘ 5ŜǎƛƎƴ ƻŦ .ǊŀƴŎƘ {ǘǊǳŎǘǳǊŜ ²ƛǊŜπōƻƴŘƛƴƎ ŦƻǊ [ƻǿ 

tƻǿŜǊ 5ƻǳōƭŜ 5ŀǘŀ wŀǘŜ ό[t55wύ 
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5ƻƴƎƪȅǳƴ YƛƳΣ {ŜƻƴƎƘƛ [ŜŜ ŀƴŘ 5ƻƴƎǊȅǳƭ tŀǊƪΣ {ŜǳƴƎƘǳƴ wȅǳΣ {ŀƴƎǳƪ [ŜŜΣ Iȅǳƴǿƻƻ YƛƳΣ 

Wƛƴǿƻƻƪ [ŜŜ ŀƴŘ {ŜǳƴƎȅƻǳƴƎ !Ƙƴ όYƻǊŜŀ !ŘǾŀƴŎŜŘ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ YƻǊŜŀύ 

мртммлтрфсΥ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ /ƘŀƴƎŜǎ ƛƴ LƴǘŜƴǎƛǘȅ ƻŦ LƴŦƻǊƳŀǘƛƻƴ [ŜŀƪŀƎŜ ŦǊƻƳ /ǊȅǇǘƻƎǊŀǇƘƛŎ 

/ƛǊŎǳƛǘ ǳƴŘŜǊ ±ŀǊƛƻǳǎ {bw 

5ŀƛǎǳƪŜ CǳƧƛƳƻǘƻ ŀƴŘ ¸ǳƛŎƘƛ IŀȅŀǎƘƛ όbŀǊŀ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртммлтслфΥ aƛȄŜŘ aƻŘŜ { tŀǊŀƳŜǘŜǊ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ¢мҌм /ŀōƭŜǎ LƴǎǘŀƭƭŜŘ ŀǘ 5ƛŦŦŜǊŜƴǘ 

IŜƛƎƘǘ 

IŀƧƛƳŜ YƛƳǳǊŀΣ ¸ǳǎǳƪŜ ¸ŀƴƻΣ hǎŀƳƛ ²ŀŘŀ ŀƴŘ WƛŀƴǉƛƴƎ ²ŀƴƎ όbŀƎƻȅŀ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ 

WŀǇŀƴύ 

 
 
 
 
 

мрΥол 
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όнлоύ 
 
 
 

 

TU-32: Antenna and Wave Propagation II 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ WǳƴƛŎƘƛ IƻƴŘŀ ό9ƭŜŎǘǊƻƴƛŎ bŀǾƛƎŀǘƛƻƴ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ WŀǇŀƴύ  

ŀƴŘ ̧ǳπIǎƛŀƴƎ /ƘŜƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтртмΥ ! aƛŎǊƻǿŀǾŜ CǊŜǉǳŜƴŎȅ 9ȄǘǊŀŎǘƻǊ .ŀǎŜŘ ƻƴ {ǳōǎǘǊŀǘŜ LƴǘŜƎǊŀǘŜŘ ²ŀǾŜƎǳƛŘŜ 

ŀƴŘ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ .ŀƴŘ DŀǇ ¢ŜŎƘƴƻƭƻƎƛŜǎ 

Chuang-Yu Chang and Yu-Hsiang Cheng (National Taiwan University, Taiwan) 

мртммлнтуфΥ wŀŘŀǊ !ƴǘŜƴƴŀ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ¦ǎƛƴƎ [ŜƴǎπōŀǎŜŘ /ƻƳǇŀŎǘ wŀƴƎŜ {ȅǎǘŜƳ 

Nai-Yuan Hsu, Hsi-Tseng Chou and Kuan-Hsun Wu (National Taiwan University, Taiwan) 

мртммлптомΥ 5ŜǎƛƎƴ ŀƴŘ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ CƛǾŜπ9ƭŜƳŜƴǘ .ǳǘƭŜǊ aŀǘǊƛȄ ŦƻǊ .ŜŀƳπ{ǿƛǘŎƘƛƴƎ 

!ƴǘŜƴƴŀǎ 

Wei-Heng Peng and Yen-Sheng Chen (National Taipei University of Technology, Taiwan) 

мртммлнтсрΥ bƻǾŜƭ ²ŀǾŜƎǳƛŘŜπōŀǎŜŘ 5ǳŀƭπōŀƴŘ 5ƛǇƻƭŜ !ƴǘŜƴƴŀ ŦƻǊ IƛƎƘπ9ŦŦƛŎƛŜƴǘ ²[!b 

!ǇǇƭƛŎŀǘƛƻƴǎ 

YǳŀƴπIǎǳƴ ²ǳΣ Iǎƛπ¢ǎŜƴƎ /Ƙƻǳ ŀƴŘ bŀƛπ̧ǳŀƴ Iǎǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

wƻƴƎπIǳŀƴƎ WƛŀƴƎ ό!{¦{Σ ¢ŀƛǿŀƴύ 

мртммлтрсуΥ tǊŜƭƛƳƛƴŀǊȅ bǳƳŜǊƛŎŀƭ !ƴŀƭȅǎƛǎ ƻŦ [ƻŎŀƭƛȊŜǊ {ƛƎƴŀƭ ƛƴ bƻƴπ[ƛƴŜπƻŦ {ƛƎƘǘ 

Junichi Honda (Electronic Navigation Research Institute, Japan) 

 

!ǿŀǊŘ tƻǎǘŜǊ /ƻƳǇŜǘƛǘƛƻƴ {ŜǎǎƛƻƴǎΣ aŀȅ нл ό¢ǳŜΦύΣ нлнр 
aŀȅ нлΣ ¢ǳŜǎŘŀȅ                                                 мрΥолπмтΥпл 

 

 

 

 

 

 

 

 

tмΥ /Ƙǳƴ IǎƛǳƴƎ /ƘŜƴ .Ŝǎǘ tŀǇŜǊ !ǿŀǊŘ /ƻƳǇŜǘƛǘƛƻƴ {Ŝǎǎƛƻƴ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ Yǳƻπ{ƘŜƴƎ /Ƙƛƴ ό/ƘŀƴƎ DǳƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртмлфрпссΥ {ǘǳŘȅ ƻƴ ǘƘŜ tYD 5ŜǎƛƎƴ ƻŦ [t55wр ŦƻǊ [ƻǿ 9aL /ƘŀǊŀŎǘŜǊƛǎǘƛŎ 

¢ŀŜƘƻ YƛƳΣ ¸ƻƻπ/ƘŀƴƎ {ǳƴƎΣ Wǳƴπ.ŀŜ YƛƳΣ WǳƴƎ Iƻƻƴ /ƘƻΣ /ƘŀƴƎ {ƻƻ ¸ƻƻƴΣ WŀƴƎƘƻƻ YƛƳΣ 

YƛƘŀƴ YƛƳΣ ²ƻƴπWƻƻ ¸ǳƴ ŀƴŘ {ŜǳƴƎπWǳƴ .ŀŜ ό{ŀƳǎǳƴƎ 9ƭŜŎǘǊƻƴƛŎǎ /ƻΦΣ [ǘŘΦΣ {ƻǳǘƘ YƻǊŜŀύΤ  

мртммллсрсΥ ±ŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ±ƻƭǘŀƎŜκ/ǳǊǊŜƴǘ /ƻƴǾŜǊǎƛƻƴ CŀŎǘƻǊ ŘǳŜ ǘƻ ŎƻƴǾŜǊǎƛƻƴ ŦǊƻƳ 

5ƛŦŦŜǊŜƴǘƛŀƭ aƻŘŜ ǘƻ /ƻƳƳƻƴ aƻŘŜ ƻŦ ¢ǊŀƴǎŦƻǊƳŜǊπ¢ȅǇŜ !!bǎ ŦƻǊ /ƻƴŘǳŎǘŜŘ 9Ƴƛǎǎƛƻƴǎ ƻƴ 

уπǿƛǊŜ ¦ƴǎŎǊŜŜƴŜŘ .ŀƭŀƴŎŜŘ tŀƛǊǎ 
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bƻȊƻƳƛ aƛȅŀƪŜ όb9/ /ƻǊƻǇƻǊŀǘƛƻƴΣ WŀǇŀƴύΤ bŀƻȅŀ IŀǊŀƎǳŎƘƛ όCǳƧƛŦƛƭƳ .ǳǎƛƴŜǎǎ LƴƴƻǾŀǘƛƻƴ 

/ƻǊǇΦΣ WŀǇŀƴύΤ CǳƧƛƻ !ƳŜƳƛȅŀ ό±//L /ƻǳƴŎƛƭ ϧ ¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 9ƭŜŎǘǊƻπ/ƻƳƳǳƴƛŎŀǘƛƻƴǎΣ 

WŀǇŀƴύΤ bƻōǳƻ YǳǿŀōŀǊŀ όYȅǳǎƘǳ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύΤ IƛŘŜƴƻǊƛ aǳǊŀƳŀǘǎǳ ό±//L 

/ƻǳƴŎƛƭΣ WŀǇŀƴύ 

мртммллтлоΥ ¢ǊŀƴǎŦƻǊƳŜǊ /ƻǊŜǎ ǿƛǘƘ [ƻǿ /ƻƳƳƻƴ aƻŘŜ /ǳǊǊŜƴǘǎ ŦƻǊ [[/ /ƻƴǾŜǊǘŜǊǎ 

¸Ŝǳ ¢ƻǊƴƎ ¸ŀǳ όbŀǘƛƻƴŀƭ /Ƙƛƴπ̧ƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

¢ǎǳƴƎπ[ƛŀƴƎ IǳƴƎ ό!ǎƛŀƴ tƻǿŜǊ 5ŜǾƛŎŜǎ LƴŎΦΣ ¢ŀƛǿŀƴύ 

мртммлнртфΥ ¢ƘŜƻǊŜǘƛŎŀƭ /ƛǊŎǳƛǘ !ƴŀƭȅǎƛǎ ƻŦ .ƛŘƛǊŜŎǘƛƻƴŀƭ 5ǳŀƭπōŀƴŘ !ōǎƻǊǇǘƛǾŜ /ƻƳƳƻƴπ

aƻŘŜ CƛƭǘŜǊ 

CŀƴƎπ̧ƛƴƎ IǎƛŜƘΣ 5ƛƴƎπ.ƛƴƎ [ƛƴ ŀƴŘ /ƘŜƴƎπ̧ƛ ½ƘǳŀƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ 

¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлнсрсΥ ¦¢5π.ŀǎŜŘ !ƴŀƭȅǎƛǎ ƻŦ !ƴǘŜƴƴŀ wŀŘƛŀǘƛƻƴ tŀǘǘŜǊƴǎ ƻƴ t9/ {ǳǊŦŀŎŜǎ ǿƛǘƘ ¢Ƙƛƴ 

aŀǘŜǊƛŀƭ /ƻŀǘƛƴƎ 

Yƛǘǘƛǎŀƪ tƘŀŜōǳŀΣ ¢ƛǘƛǇƻƴƎ [ŜǊǘǿƛǊƛȅŀǇǊŀǇŀ ŀƴŘ /ƘǳǿƻƴƎ tƘƻƴƎŎƘŀǊƻŜƴǇŀƴƛŎƘ όYƛƴƎ 

aƻƴƎƪǳǘϥǎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ [ŀŘƪǊŀōŀƴƎΣ ¢ƘŀƛƭŀƴŘύ 

tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ ό¢ƘŜ hƘƛƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{!ύ 

 

мртммлнуупΥ 9ƭŜŎǘǊƛŎŀƭ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ IƛƎƘπ{ǇŜŜŘ wŀǿ /ŀōƭŜǎ ƛƴ tŜǊƛǇƘŜǊŀƭ /ƻƳǇƻƴŜƴǘ 

LƴǘŜǊŎƻƴƴŜŎǘ 9ȄǇǊŜǎǎ όt/LŜύ рΦл ŀƴŘ .ŜȅƻƴŘ 

IǳŀŦŀƴƎ Wǳ ŀƴŘ YŀǊŜƴ YŀƴƎ όLƴǘŜƭΣ ¦{!ύ 

WƛƳƳȅ Iǎǳ όLƴǘŜƭΣ ¢ŀƛǿŀƴύ  

[ƻƻƴƎ Wƛƴ ŀƴŘ IǳŀƴȊƘƻƴƎ ¸ŀƴ ό[ǳȄǎƘŀǊŜΣ /Ƙƛƴŀύ 

мртммлнуусΥ !ǎȅƳƳŜǘǊƛŎ ŎƘŀƴƎŜ ƻŦ ±πL ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ aŜǘŀƭ hȄƛŘŜ ǾŀǊƛǎǘƻǊǎ ŀǘ ƭƻǿ ŎǳǊǊŜƴǘ 

ǎǘǊŜǎǎŜŘ ōȅ ǎƘƻǊǘ ǇǳƭǎŜ 

bŀƻȅǳƪƛ ¢ǎǳƪŀƳƻǘƻ ŀƴŘ YŜƴǎǳƪŜ YƻƴŘƻ όhǘƻǿŀ 9ƭŜŎǘǊƛŎ /ƻΦΣ WŀǇŀƴύ 

aŀǎŀǊǳ LǎƘƛƛ ό¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ƻƪȅƻΣ WŀǇŀƴύ 

мртммлорлпΥ /ŜƭƭǳƭƻǎŜπ.ŀǎŜŘ !ǉǳŜƻǳǎ tƻƭȅǳǊŜǘƘŀƴŜ !ŜǊƻƎŜƭǎ ŦƻǊ .ƛŦǳƴŎǘƛƻƴŀƭ 

9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ²ŀǾŜ !ǇǇƭƛŎŀǘƛƻƴ 

{ǊŜŜƪŀƴǘƘ DƛƴƴŀǊŀƳΣ Yƻƪƛƭŀ YƘŀƴŀƭ ŀƴŘ ¸ŀƴƎ ¸ƻƴƎ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ 

{ƛƴƎŀǇƻǊŜύ 

мртммлортлΥ !ƴ 9ǊǊƻǊπ!ƴŀƭȅǎƛǎ ŦƻǊ ¦!±π.ŀǎŜŘ Lƴπ{ƛǘǳ bŜŀǊπŦƛŜƭŘ /ƻƳǇƭƛŀƴŎŜ aŜŀǎǳǊŜƳŜƴǘǎ 

ƻŦ !ƴǘŜƴƴŀ !ǊǊŀȅǎ 

wƻōŜǊǘ DŜƛǎŜ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ !ǇǇƭƛŜŘ {ŎƛŜƴŎŜ [ŜƛǇȊƛƎ ϧ ¢ŜŎƘƴƛǎŎƘŜ ¦ƴƛǾŜǊǎƛǘŀǘ .ǊŀǳƴǎŎƘǿŜƛƎΣ 

DŜǊƳŀƴȅύ 

.ƧƻǊƴ bŜǳōŀǳŜǊ ŀƴŘ !ƭǘŀƴ !ƪŀǊ ό¢ŜŎƘƴƛǎŎƘŜ ¦ƴƛǾŜǊǎƛǘŀǘ .ǊŀǳƴǎŎƘǿŜƛƎΣ DŜǊƳŀƴȅύ 

wǳŘƛƎŜǊ {ǘǊŀǳǎǎ ŀƴŘ ¢ƻǊǎǘŜƴ CǊƛǘȊŜƭ ό!ŜǊƻȄŜǎǎ DƳōIΣ DŜǊƳŀƴȅύ 

мртммлсуууΥ aŜŀǎǳǊŜƳŜƴǘ ƻŦ /ƘŀƴƴŜƭ Dŀƛƴ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ IǳƳŀƴ .ƻŘȅ /ƻƳƳǳƴƛŎŀǘƛƻƴ 

{ȅǎǘŜƳǎ ōȅ ¦ǎƛƴƎ tǎŜǳŘƻπbƻƛǎŜ {ƛƎƴŀƭǎ 

!ƛπƛŎƘƛǊƻ {ŀǎŀƪƛ ŀƴŘ YŜƛǘŀ YŀƧƛƘŀǊŀ όYƛƴŘŀƛ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 
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мртммлтмусΥ ! ²ƛŘŜōŀƴŘ Iπ{ƘŀǇŜ !ǇŜǊǘǳǊŜ /ƻǳǇƭŜŘ aƛŎǊƻǎǘǊƛǇ !ƴǘŜƴƴŀ !ǊǊŀȅ ŦƻǊ ƳƳ² 

aƻōƛƭŜ !ǇǇƭƛŎŀǘƛƻƴǎ 

¢ŀƛπ/ƛ ¢ŀƴƎΣ WǳƛπIŀƴ ¢ŀƛΣ tŜƛπIǎǳŀƴ ¸ŀƴƎ ŀƴŘ /ƘƛŜƴπ/ƘŀƴƎ IǳŀƴƎ ό¸ǳŀƴ ½Ŝ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтмууΥ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ !ŎǘƛǾƛǘƛŜǎ ƻŦ L9/κ/L{tw от ƻƴ ƛƴ {ƛǘǳ aŜŀǎǳǊŜƳŜƴǘ aŜǘƘƻŘ ŦƻǊ 

{ȅǎǘŜƳ 9a/ 

YƛƳƛƘƛǊƻ ¢ŀƧƛƳŀΣ aŀǎŀǎƘƛ ¢ŀƪŀōŜΣ 9ƛŎƘƛ YƻōŀȅŀǎƘƛ !ƴŘ ¢ƻǎƘƛŀƪƛ hƴƻ όb¢¢ !ŘǾŀƴŎŜŘ ¢ŜŎƘƴƻƭƻƎȅ 

/ƻǊǇƻǊŀǘƛƻƴΣ WŀǇŀƴύ 

bƻōǳȅǳƪƛ aƛǘǎǳȊǳƪŀ όaŀǘǎǳŘƻ ƭŀōƻǊŀǘƻǊȅΣ ¢ŜƭŜŎƻƳ 9ƴƎƛƴŜŜǊƛƴƎ /ŜƴǘŜǊΣ WŀǇŀƴύ 

мртммлтоосΥ !ǳǘƻƳŀǘƛŎ 9ƭŜŎǘǊƛŎŀƭ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ 9ƴŘπǘƻπ9ƴŘ /ƘŀƴƴŜƭ 

WƛƳƳȅ IǎǳΣ wȅŀƴ /ƘŀƴƎΣ .Ǌƛŀƴ Iƻ ŀƴŘ [ŜƳƻƴ [ƛƴ όLƴǘŜƭ ¢ŜŎƘƴƻƭƻƎȅ !ǎƛŀ tǘŜΦ [ǘŘΦΣ ¢ŀƛǿŀƴύ 

!ƭŀȄ ²Ŝƛ ŀƴŘ WƻƘƴƴȅ IǎƛŜƘ όatL /ƻǊǇƻǊŀǘƛƻƴΣ ¢ŀƛǿŀƴύ 

мртммлтпрмΥ IƛƎƘπhǊŘŜǊ 5ȅƴŀƳƛŎ aƻŘŜ 5ŜŎƻƳǇƻǎƛǘƛƻƴ ŦƻǊ aǳƭǘƛŘƛƳŜƴǎƛƻƴŀƭ IŀǊƳƻƴƛŎ 

wŜǘǊƛŜǾŀƭ 

¸ŀƴƳƛƴƎ ½ƘŀƴƎ ŀƴŘ {ǘŜǾŜƴ {ƘƛŎƘŀƴƎ Dŀƻ ό/ƘƛƴŜǎŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ IƻƴƎ YƻƴƎΣ IƻƴƎ YƻƴƎύ  

[ƛƧǳƴ WƛŀƴƎ όaƛǎǎƻǳǊƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¦{! ϧ 9a/ [ŀōΣ ¦{!ύ 

мртммлтрурΥ ¢ǊƛǇƭŜπCǊŜǉǳŜƴŎȅ LƴǘŜǊƳƻŘǳƭŀǘƛƻƴ !ǳǘƻƳŀǘƛŎ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ bƻƴƭƛƴŜŀǊ 

tƻǿŜǊ !ƳǇƭƛŦƛŜǊ 

¢ŀƻŎƘŜƴ Dǳ ŀƴŘ ½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύ 

·ƛƴ /ƘŜƴƎΣ IƻƴƎȅǳ 5ǳ ŀƴŘ Cŀȅǳ ²ŀƴ όbŀƴƧƛƴƎ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ LƴŦƻǊƳŀǘƛƻƴ {ŎƛŜƴŎŜ ϧ ¢ŜŎƘƴƻƭƻƎȅΣ 

/Ƙƛƴŀύ 

мртммлттфсΥ LƳǇǊƻǾŜŘ ¢ƻƭŜǊŀƴŎŜ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ /ǊȅǇǘƻƎǊŀǇƘƛŎ 5ŜǾƛŎŜ ŀƎŀƛƴǎǘ /t! ōȅ 

tǊƻŎŜǎǎƛƴƎ ƛƴ CǊŜǉǳŜƴŎȅ 5ƻƳŀƛƴ ǘƻ wŜŘǳŎŜ 9ŦŦŜŎǘ ƻŦ bƻƛǎŜ 

IƛŘŜŀƪƛ {ƻƴŜ ό¢ƻƘƻƪǳ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

¸ǳƛŎƘƛ IŀȅŀǎƘƛ όbŀǊŀ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртммлтуннΥ wC LƴǘŜǊŦŜǊƻƳŜǘŜǊπ.ŀǎŜŘ ¦ƴƛǘŀǊȅ aŀǘǊƛȄ {ȅƴǘƘŜǎƛǎ ŦƻǊ !ƴŀƭƻƎ !ǊǊŀȅ 

.ŜŀƳŦƻǊƳƛƴƎ 

aƛƴƴƛƴƎ ½Ƙǳ όwǳǘƎŜǊǎ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{!ύ 

/ƘǳƴƎπ¢ǎŜ aƛŎƘŀŜƭ ²ǳ όwǳǘƎŜǊǎ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{! ϧ bŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтуоуΥ {ƛƳǇƭƛŦƛŜŘ aƻŘŜƭƛƴƎ aŜǘƘƻŘ ƻŦ 9a/ aŀŎǊƻπaƻŘŜƭ ŦƻǊ 9ǎǘƛƳŀǘƛƻƴ ƻŦ 9aL ŦǊƻƳ 

5/π5/ /ƻƴǾŜǊǘŜǊ 

wȅƻǘŀǊƻ aƛƳǳǊŀ ŀƴŘ bŀƻǘƻ LǎƘƛōŀǎƘƛ όtŀƴŀǎƻƴƛŎ IƻƭŘƛƴƎǎ /ƻǊǇƻǊŀǘƛƻƴΣ WŀǇŀƴύ 

YƻƘŜƛ ¸ŀƴƻΣ ¢ƻƘƭǳ aŀǘǎǳǎƘƛƳŀ ŀƴŘ ¸ǳƪƛ CǳƪǳƳƻǘƻ όYȅǳǎƘǳ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртммлулпуΥ wC 5ŜπǎŜƴǎŜ !ƴŀƭȅǎƛǎ /ƻƴǎƛŘŜǊƛƴƎ CƛƴƛǘŜπ{ƛȊŜ {ǳōǎǘǊŀǘŜ ¦ǎƛƴƎ !ǳǘƻƳŀǘŜŘ 5ƛǇƻƭŜ 

aƻƳŜƴǘǎ {ŜǘǳǇ 

IƻƴƎπ²Ŝƴ vƛŀƴ ŀƴŘ wǳŜȅπ.ŜŜƛ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ  

/ƘŜƴƎπ¢ŀ [ƛ ŀƴŘ /ƘǳƴπIǳŀƴƎ [ŜŜ ό¦ƴƛǾŜǊǎŀƭ {ŎƛŜƴǘƛŦƛŎ LƴŘǳǎǘǊƛŀƭ /ƻƳǇŀƴȅΣ ¢ŀƛǿŀƴύ 

 

 

 

tнΥ {ƻƴƎπ¢ǎǳŜƴ tŜƴƎ .Ŝǎǘ {ǘǳŘŜƴǘ tŀǇŜǊ !ǿŀǊŘ /ƻƳǇŜǘƛǘƛƻƴ {Ŝǎǎƛƻƴ  
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ Yǳƻπ{ƘŜƴƎ /Ƙƛƴ ό/ƘŀƴƎ DǳƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртмлфрлмуΥ Cŀǎǘ /ŀƭŎǳƭŀǘƛƻƴ aŜǘƘƻŘ ƻŦ wŀŘƛŀǘƛƻƴ tŀǘǘŜǊƴ ŦƻǊ [ŀǊƎŜ wŜŎǘŀƴƎǳƭŀǊ !ǊǊŀȅ 
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aŜƭōƛƴ 9ƭǎŀ /ƘŜǊƛȅŀƴ ŀƴŘ ¸ǳŀƴπ/ƘŀƴƎ Iƻǳ όbŀǘƛƻƴŀƭ Lƭŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртмлфупппΥ /ƻƳǇŀŎǘ wC !ōǎƻǊōŜǊ ŦƻǊ {ƘƛŜƭŘƛƴƎ /ƻƳǇƻƴŜƴǘ wŀŘƛŀǘƛƻƴ ƛƴ [ŀǇǘƻǇǎ 

¸ǳπYŀƛ IǳŀƴƎΣ CŜƛπtŜƴƎ [ŀƛ ŀƴŘ ¸Ŝƴπ{ƘŜƴƎ /ƘŜƴ όbŀǘƛƻƴŀƭ ¢ŀƛǇŜƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ 

¢ŀƛǿŀƴύ 

YǳŀƴπIǎǳŜƘ ¢ǎŜƴƎΣ /ƘŜƴƎπIǎƛǳƴƎ /ƘƛŀƴƎ ŀƴŘ /Ƙŀƻπ̧ǳ /ƘŜƴ όaƛŎǊƻπ{ǘŀǊ Lb¢[ /hΦΣ [¢5Σ ¢ŀƛǿŀƴύ 

мртммллтлрΥ !ǎȅƳƳŜǘǊƛŎ /ƻǇƭŀƴŀǊ {ǘǊƛǇ {ǘǊǳŎǘǳǊŜ !ƴǘŜƴƴŀ ŦƻǊ ¢ǊƛǇƭŜπ.ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ 

¸ǳπ/ƘŜƴ /ƘƛǳΣ /Ƙƛŀ Iŀƻ Yǳ ŀƴŘ /ƘƛŀπIǎƛ {ƘŜƴ όaƛƴƎ /Ƙƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

aƛƴƎπ{Ƙŀƴ [ƛƴ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ϧ LƴǎǇŜŎǘƛƻƴΣ ¢ŀƛǿŀƴύ 

¸ǳŀƴπCǳ Yǳ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 

мртммллупуΥ ! /ƻƴǎƛǎǘŜƴŎȅ !ƴŀƭȅǎƛǎ ƻŦ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ LƴǘŜǊŦŜǊŜƴŎŜ ŦǊƻƳ aŜƳƻǊȅ 

/ƻƳǇƻƴŜƴǘǎ ƻƴ IƛƎƘπ{ǇŜŜŘ 5ƛƎƛǘŀƭ /ƛǊŎǳƛǘ .ƻŀǊŘ 

/Ƙŀƻπ{Ƙǳƴ ¸ŀƴƎΣ {ƘǳƴπtƛƴƎ /ƘŀƴƎΣ .ŀƛπ̧ŀƴ /ƘŜƴ ŀƴŘ WȅƘπ[ƛŀƴƎ ²ŀƴƎ όaƛƴƎ /Ƙƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 

¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлмслпΥ wŜǾŜŀƭƛƴƎ ǘƘŜ LƴǘŜƴǘƛƻƴŀƭ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ LƴǘŜǊŦŜǊŜƴŎŜ LƳǇŀŎǘ ƻƴ {ǘŀǘŜπƻŦπ

/ƘŀǊƎŜ 9ǎǘƛƳŀǘƛƻƴ ƛƴ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ 

½ƘŜƴ ¢ŀƻΣ IǳŀƳƛƴ WƛŜΣ aƛƴƎƪŜ ¸ŀƴƎ ŀƴŘ YȅŜ ¸ŀƪ {ŜŜ όbŀƴȅŀƴƎ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 

{ƛƴƎŀǇƻǊŜύ 

{Ƙƛǉƛ WƛŀƴƎ όIŀǊōƛƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ /Ƙƛƴŀύ 

½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύ 

мртммлнолнΥ IƛƎƘπCǊŜǉǳŜƴŎȅ !ŎŎǳǊŀǘŜ 5ǳŀƭπ{ƛŘŜ 9ǉǳƛǾŀƭŜƴǘ /ƛǊŎǳƛǘ aƻŘŜƭ ŦƻǊ ¢ǊŀƴǎŦƻǊƳŜǊǎ 

wŜȊŀ ±ŀƘŘŀƴƛΣ aŀƴƛǎƘ YƛȊƘŀƪƪŜǾŜŜǘǘƛƭ aŀǘƘŜǿΣ ½ƘŜƪǳƴ tŜƴƎ ŀƴŘ 5ƻƴƎIȅǳƴ YƛƳ όaƛǎǎƻǳǊƛ 

¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¦{!ύ 

WǳƴȅƻƴƎ tŀǊƪ ό5ŀƴƪƻƻƪ ¦ƴƛǾŜǊǎƛǘȅΣ ¸ƻƴƎƛƴΣ YƻǊŜŀύ 

/Ƙƛǳƪ {ƻƴƎΣ IȅŎƪǎǳ YǿŜƻƴ ŀƴŘ ¸ƻǳƴƎƘǿŀƴ YǿŀŎƪ όIȅǳƴŘŀƛ aƻōƛǎ /ƻΦΣ [ǘŘΦΣ YƻǊŜŀύ 

мртммлнсоуΥ {ǘŀǘŜπƻŦπŎƘŀǊƎŜ 9ǎǘƛƳŀǘƛƻƴ ƻŦ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ .ŀǘǘŜǊȅ .ŀǎŜŘ ƻƴ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ 

LƴŘǳŎǘƛǾŜ /ƻǳǇƭƛƴƎ ¢ƘŜƻǊȅ 

½ƘŜƴ ¢ŀƻΣ IǳŀƳƛƴ WƛŜΣ aƛƴƎƪŜ ¸ŀƴƎ ŀƴŘ YȅŜ ¸ŀƪ {ŜŜ όbŀƴȅŀƴƎ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 

{ƛƴƎŀǇƻǊŜύ 

½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύ 

¸ƻƴƎǉƛ /ƘŀƴƎ όIŀǊōƛƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ /Ƙƛƴŀύ 

мртммлнтроΥ 5ŜǎƛƎƴ aŜǘƘƻŘƻƭƻƎȅ ƻŦ aŜǎƘŜŘ DǊƻǳƴŘ tƭŀƴŜ ŦƻǊ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ 9ƴƘŀƴŎŜƳŜƴǘ 

ƛƴ IƛƎƘπtŜǊŦƻǊƳŀƴŎŜ /ƻƳǇǳǘƛƴƎ {ȅǎǘŜƳǎ 

Iȅǳƴǿƻƻ YƛƳΣ /ƘŀƴƎƳƛƴ [ŜŜΣ {ŜƻƴƎƘƛ [ŜŜΣ {ŀƴƎǳƪ [ŜŜΣ 5ƻƴƎǊȅǳƭ tŀǊƪΣ Wƛƴǿƻƻƪ [ŜŜ ŀƴŘ 

5ƻƴƎƪȅǳƴ YƛƳ ŀƴŘ {ŜǳƴƎȅƻǳƴƎ !Ƙƴ όYƻǊŜŀ !ŘǾŀƴŎŜŘ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ 

YƻǊŜŀύ 

WƻƴƎǿƻƻƪ YƛƳ ό{Y IȅƴƛȄ LƴŎΦΣ YƻǊŜŀύ 

мртммлнтфнΥ aǳƭǘƛπaƻŘŜ YǳπōŀƴŘ !ŎǘƛǾŜ tƘŀǎŜŘ !ǊǊŀȅ !ƴǘŜƴƴŀǎ ŦƻǊ /ǳōŜ{ŀǘ ŀƴŘ aƻōƛƭŜ 

/ƻƳƳǳƴƛŎŀǘƛƻƴǎ 

IƻƴƎπYŀƛ ²ŀƴƎ ŀƴŘ Iǎƛπ¢ǎŜƴƎ /Ƙƻǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 
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όнлмύ 

мртммлнупоΥ 5ŜǎƛƎƴ ƻŦ ŀ рD bw .ǊƻŀŘōŀƴŘ .ŀǎŜ {ǘŀǘƛƻƴ !ƴǘŜƴƴŀ ǿƛǘƘ {ǳǊŦŀŎŜ ²ŀǾŜ 

{ǳǇǇǊŜǎǎƛƻƴ ŀƴŘ wŀŘƛŀǘƛƻƴ bǳƭƭ /ƻƴǘǊƻƭ 

/ƘƛŀπaŜƛ tŜƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅύ 

/ƘƛƴƎπIǳƴƎ /ƘǳŀƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

LπCƻƴƎ /ƘŜƴ όWƛƴǿŜƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммломууΥ 9ƴƘŀƴŎŜŘ aƻŘŜƭƛƴƎ aŜǘƘƻŘ ƻŦ tŀŎƪŀƎŜ tƻǿŜǊ 5ƛǎǘǊƛōǳǘƛƻƴ bŜǘǿƻǊƪ όt5bύ ŦƻǊ 

aǳƭǘƛǇƭŜ tƻǿŜǊ 5ƻƳŀƛƴ о5πL/ǎ 

{ŜƻƴƎƘƛ [ŜŜΣ {ŜǳƴƎƘǳƴ wȅǳΣ 5ƻƴƎǊȅǳƭ tŀǊƪΣ {ŜƻƴƎƘƻ ²ƻƻΣ {ŀƴƎǳƪ [ŜŜΣ Iȅǳƴǿƻƻ YƛƳΣ Wƛƴǿƻƻƪ 

[ŜŜΣ 5ƻƴƎƪȅǳƴ YƛƳ ŀƴŘ {ŜǳƴƎȅƻǳƴƎ !Ƙƴ όYƻǊŜŀ !ŘǾŀƴŎŜŘ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ 

YƻǊŜŀύ 

{ŀƴƎǎǳō {ƻƴƎ ŀƴŘ {ŜƻƪōŜƻƳ ¸ƻƴƎ ό{!a{¦bD 9ƭŜŎǘǊƻƴƛŎǎΣ YƻǊŜŀύ 

мртммлоннлΥ Cŀǎǘ ŘŜǘŜŎǘƛƻƴ ƻŦ 9a/ ƭŜǾŜƭ ŘǊƛŦǘǎ ƛƴŘǳŎŜŘ ōȅ ŀƎƛƴƎ ǳǎƛƴƎ ōƛŀǎŜŘ ǘƘŜǊƳŀƭ ǎǘŜǇ 

ǎǘǊŜǎǎΥ !ǇǇƭƛŎŀǘƛƻƴ ǘƻ ŀƴ !/ ƛƴǇǳǘ 9a/ ŦƛƭǘŜǊ 

aŀǘǘƘƛŜǳ [ŀƛŘŜǘ ό[!!{ /bw{ ϧ 95C tƻǿŜǊ bŜǘǿƻǊƪ [ŀōΣ CǊŀƴŎŜύ 

!ƭŜȄŀƴŘǊŜ .ƻȅŜǊ ŀƴŘ {ƻƴƛŀ .Ŝƴ 5Ƙƛŀ ό[!!{π/bw{Σ CǊŀƴŎŜύ 

WǳƭƛŜƴ DŀȊŀǾŜ ό95C tƻǿŜǊ bŜǘǿƻǊƪ [ŀōΣ CǊŀƴŎŜύ 

мртммлсмрмΥ tǊƻǘƻŎƻƭπ.ŀǎŜŘ I5aL 5ƛǎǇƭŀȅ wŜŎƻƴǎǘǊǳŎǘƛƻƴ ǿƛǘƘ /ƻƴŘǳŎǘƛǾŜ {ƛƎƴŀƭ !ƴŀƭȅǎƛǎ 

aƛƴƎƪŜ ¸ŀƴƎΣ ½ƘŜƴ ¢ŀƻΣ IǳŀƳƛƴ WƛŜ ŀƴŘ YȅŜ ¸ŀƪ {ŜŜ όbŀƴȅŀƴƎ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 

{ƛƴƎŀǇƻǊŜύ 

¸ƻƴƎǉƛ /ƘŀƴƎ όIŀǊōƛƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ /Ƙƛƴŀύ 

½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύΤ  

мртммлтопоΥ aǳƭǘƛǇƭŜ wŜƎǊŜǎǎƛƻƴ aƻŘŜƭƛƴƎ ƻŦ 9aL ŦǊƻƳ /ǊȅǇǘƻƎǊŀǇƘƛŎ IŀǊŘǿŀǊŜ ŦƻǊ 

9ǎǘƛƳŀǘƛƴƎ wŜǎƛǎǘŀƴŎŜ ǘƻ 5ŜŜǇ [ŜŀǊƴƛƴƎ {ƛŘŜπ/ƘŀƴƴŜƭ !ǘǘŀŎƪ 

¢ŀǘǎǳȅŀ {ŀƪŀƎŀƳƛΣ aŀǎŀƪƛ IƛƳǳǊƻΣ YŜƴƎƻ LƻƪƛōŜ ŀƴŘ ¸ƻǎƘƛǘŀƪŀ ¢ƻȅƻǘŀ όhƪŀȅŀƳŀ ¦ƴƛǾŜǊǎƛǘȅΣ 

WŀǇŀƴύ 

мртммлтоппΥ [ƻǿπtǊƻŦƛƭŜ /ƻƳǇƻǎƛǘŜ LƴǾŜǊǘŜŘ /ǳǊǊŜƴǘ tŀǘƘ aLah !ƴǘŜƴƴŀ 5ŜǎƛƎƴ ǿƛǘƘ 

wŀŘƛŀǘƛƻƴ bǳƭƭǎ ŦƻǊ рD {ƳŀǊǘǇƘƻƴŜ !ǇǇƭƛŎŀǘƛƻƴǎ 

/ƘƛŀπaŜƛ tŜƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅύ 

¸ƛπIǎƛŜƴ [ƛ ŀƴŘ ¸ǳπ/ƘŜƴƎ [ƛƴ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

LπCƻƴƎ /ƘŜƴ όWƛƴǿŜƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлтпнмΥ LƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ [C ŀƴŘ aC 9ƭŜŎǘǊƛŎŀƭ bƻƛǎŜ /ŀǳǎƛƴƎ tƭŀȅōŀŎƪ {ƻǳƴŘ vǳŀƭƛǘȅ 

5ŜƎǊŀŘŀǘƛƻƴ /ƻƴŘǳŎǘƛƴƎ ōŜǘǿŜŜƴ !ǳŘƛƻ 9ǉǳƛǇƳŜƴǘ 

{Ƙƻ bŀǊŀƘŀǊŀΣ {Ƙǳƴ aǳǊŀƳŀǘǎǳ ŀƴŘ ¢ŀƪŀƘƛǊƻ ¸ƻǎƘƛŘŀ ό¢ƻƪȅƻ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜΣ WŀǇŀƴύ 

мртммлтрлоΥ ! aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎ aƻŘŜƭƛƴƎ ŀƴŘ hǇǘƛƳƛȊŀǘƛƻƴ CǊŀƳŜǿƻǊƪ ŦƻǊ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ 

5ŜǎƛƎƴ {ǳǇǇƻǊǘ 

Wǳƭƛŀƴ ²ƛǘƘƻŜŦǘΣ 9ƳǊŜ 9ŎƛƪΣ Wŀƴ ²ŀǎǘƛŀƴ ŀƴŘ WǳǊƎŜƴ DƻǘȊŜ ό¢¦ 5ƻǊǘƳǳƴŘΣ DŜǊƳŀƴȅύ 

²ŜǊƴŜǊ WƻƘƴ όt¸w!aL59нрнр ϧ ¢¦ 5ƻǊǘƳǳƴŘΣ DŜǊƳŀƴȅύ 

wŀƭŦ .ǊǳƴƛƴƎ ό½ǳƪŜƴ DƳōIκ9a/ ¢ŜŎƘƴƻƭƻƎȅ /ŜƴǘŜǊ tŀŘŜǊōƻǊƴΣ DŜǊƳŀƴȅύ 

мртммлтрмлΥ aƻŘƛŦƛŜŘ LƴǾŜǊǘŜŘπC !ƴǘŜƴƴŀ ŦƻǊ CǳǘǳǊŜ сD ¦ǇǇŜǊ aƛŘπ.ŀƴŘ όтπмр DIȊύ [ŀǇǘƻǇ 

!ǇǇƭƛŎŀǘƛƻƴǎ 
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wǳŜƛπ/ƘŜƴƎ IǳŀƴƎΣ WƛŜπwǳ /ƘŀƴΣ ¸Ŝƴπ²Ŝƛ IǳŀƴƎΣ {Ƙǳπvǳŀƴ [ƛǳ ŀƴŘ /Ƙƻǿπ̧Ŝƴπ5ŜǎƳƻƴŘ {ƛƳ 

όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтсфрΥ vǳŀƴǘǳƳ {ŜƭŜŎǘƛƻƴ hǇǘƛƳƛȊŀǘƛƻƴ ƻŦ ŀ aǳƭǘƛƭŀȅŜǊ !ōǎƻǊōŜǊ ǿƛǘƘ CǊŜǉǳŜƴŎȅ 

5ŜǇŜƴŘŜƴǘ aŀǘŜǊƛŀƭǎ 

DŀōǊƛŜƭ CŜƭƛǇŜ aŀǊǘƛƴŜȊΣ !ƭŜǎǎŀƴŘǊƻ bƛŎŎƻƭŀƛ ŀƴŘ wƛŎŎŀǊŘƻ 9ƴǊƛŎƻ ½ƛŎƘ όtƻƭƛǘŜŎƴƛŎƻ Řƛ aƛƭŀƴƻΣ 

Lǘŀƭȅύ 

9ƭŜƻƴƻǊŀ [Φ ½ƛŎƘ όtƻƭƛǘŜŎƴƛŎƻ Řƛ ¢ƻǊƛƴƻΣ Lǘŀƭȅύ 

мртммлуплрΥ LƳǇŀŎǘǎ ƻƴ /ƻǳǇƭƛƴƎ ±ƻƭǘŀƎŜ ƛƴ tLC! ōȅ 5ƛŦŦŜǊŜƴǘƛŀƭ ŀƴŘ /ƻƳƳƻƴ aƻŘŜǎ ƛƴ ¦{. 

{ƛƎƴŀƭƛƴƎ 

¸ǳŀƴπ̧ǳŀƴ ¢ǎŀƛ ŀƴŘ wǳŜȅπ.ŜŜƛ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

/ƘǳƴπIǳŀƴƎ [ŜŜ ό¦ƴƛǾŜǊǎŀƭ {ŎƛŜƴǘƛŦƛŎ LƴŘǳǎǘǊƛŀƭ /ƻƳǇŀƴȅΣ ¢ŀƛǿŀƴύ 

 

YŜȅƴƻǘŜ {ŜǎǎƛƻƴΣ aŀȅ нм ό²ŜŘΦύΣ нлнр 
aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                           оC .ŀƴǉǳŜǘ Iŀƭƭ 

мнΥпл 

μ 

моΥнл 

όоC 

.ŀƴǉǳŜǘ 

Iŀƭƭύ 

/ŜƭŜōǊŀǘƛƻƴ ŦƻǊ ǘƘŜ рлǘƘ ŀƴƴƛǾŜǊǎŀǊȅ ƻŦ ¦¢5 

YрΥ YŜȅƴƻǘŜ {ǇŜŀƪŜǊπ tǊƻŦΦ tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ wǳŜȅπ.ŜŜƛ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

! .ǊƛŜŦ IƛǎǘƻǊȅ ƻŦ wŀȅ aŜǘƘƻŘǎ ŦǊƻƳ !ƴŎƛŜƴǘ ǘƻ aƻŘŜǊƴ ¢ƛƳŜǎ ŀƴŘ ¢ƘŜƛǊ LƳǇŀŎǘ ƻƴ 

9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ 9ƴƎƛƴŜŜǊƛƴƎ !ǇǇƭƛŎŀǘƛƻƴǎ  

tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ ό¢ƘŜ hƘƛƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{!ύ 

 

hǊŀƭ {ŜǎǎƛƻƴǎΣ aŀȅ нм ό²ŜŘΦύΣ нлнр 
aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                               уΥрлπмлΥмл 

 

 

 

 

 

уΥрл 

μ 

млΥмл 

όнлм.ύ 

 

²9π.мΥ !ƴǘŜƴƴŀǎ ŦƻǊ .ŜȅƻƴŘ рD ό.рDύ ŀƴŘ сD ²ƛǊŜƭŜǎǎ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ 

¢ŜŎƘƴƻƭƻƎƛŜǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ aŀƭŎƻƭƳ bƎ aƻǳ YŜƘƴ όbŀǘƛƻƴŀƭ ¸ŀƴƎ aƛƴƎ /Ƙƛŀƻ ¢ǳƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

ŀƴŘ /Ƙƻǿπ̧Ŝƴπ5ŜǎƳƻƴŘ {ƛƳ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтллоΥ !ƭǘŜǊƴŀǘƛǾŜ {ǳōπ¢IȊ !ƛt /ƻƴŦƛƎǳǊŀǘƛƻƴ ŦƻǊ .ǊƻŀŘǎƛŘŜ wŀŘƛŀǘƛƻƴ ¦ǎƛƴƎ {ǘŀŎƪŜŘ 

9ƴŘπŦƛǊŜ 5ŜǎƛƎƴ ǘƻ hǾŜǊŎƻƳŜ {ǇŀŎŜ [ƛƳƛǘŀǘƛƻƴ 

Iǎƛπ¢ǎŜƴƎ /ƘƻǳΣ ¸ŀƴƎπaƛƴƎ /ƘŜƴΣ /ƘƛƘπ̧Ŝƴ [ŜŜ ŀƴŘ IƻƴƎπYŀƛ ²ŀƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ 

¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтотфΥ wL{ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ōȅ ¢ŜƴǎƻǊ IƻƭƻƎǊŀǇƘƛŎ aŜǘŀǎǳǊŦŀŎŜǎ 

²Ŝƛ /Ƙǳŀƴ /ƘŜƴΣ ¢ƛƴƎ ²Ŝƛ [ƛƴ ŀƴŘ aŀƭŎƻƭƳ bƎ aƻǳ YŜƘƴ όbŀǘƛƻƴŀƭ ̧ŀƴƎ aƛƴƎ /Ƙƛŀƻ ¢ǳƴƎ 

¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтофмΥ !ƴŀƭȅǎƛǎ ƻŦ wƻǘŀǘŜŘ {ǘǊƛǇ DǊŀǘƛƴƎǎ [Ŝŀƪȅ ²ŀǾŜ IƻƭƻƎǊŀǇƘƛŎ !ƴǘŜƴƴŀ 
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tƛƴƎπIŀƴ ²ŀƴƎΣ /ƘŜƴπ̧ǳ Yǳ ŀƴŘ aŀƭŎƻƭƳ bƎ aƻǳ YŜƘƴ όbŀǘƛƻƴŀƭ ¸ŀƴƎ aƛƴƎ /Ƙƛŀƻ ¢ǳƴƎ 

¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлуонмΥ 5ŜǎƛƎƴ ŀƴŘ aŜŀǎǳǊŜƳŜƴǘ ƻŦ t/. tŀǘŎƘ !ƴǘŜƴƴŀ !ǊǊŀȅ ŀǘ олл DIȊ 

½ƘŀƻπCŀ /ƘŜƴ ŀƴŘ ¸ǳπIǎƛŀƴƎ /ƘŜƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                              млΥплπмнΥлл 

 

 

 

млΥпл 

μ 

мнΥлл 

όнлм.ύ 

 

 

²9π.нΥ !ƴǘŜƴƴŀǎ ŦƻǊ .ŜȅƻƴŘ рD ό.рDύ ŀƴŘ сD ²ƛǊŜƭŜǎǎ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ 

¢ŜŎƘƴƻƭƻƎƛŜǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ aŀƭŎƻƭƳ bƎ aƻǳ YŜƘƴ όbŀǘƛƻƴŀƭ ¸ŀƴƎ aƛƴƎ /Ƙƛŀƻ ¢ǳƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

ŀƴŘ /Ƙƻǿπ̧Ŝƴπ5ŜǎƳƻƴŘ {ƛƳ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтпофΥ 5ŜǎƛƎƴƛƴƎ aǳƭǘƛŦǳƴŎǘƛƻƴŀƭ aŜǘŀǎǳǊŦŀŎŜ !ƴǘŜƴƴŀǎ ¦ǎƛƴƎ ǘƘŜ wŀȅ LƴǎŜǊǘƛƻƴ 

aŜǘƘƻŘ 

.ƻπ̧ǳ /ƘǳŀƴƎΣ aŀƭŎƻƭƳ bƎ aƻǳ YŜƘƴ ŀƴŘ Wƛƴ ²Ŝƛ /ƘŜƴ όbŀǘƛƻƴŀƭ ¸ŀƴƎ aƛƴƎ /Ƙƛŀƻ ¢ǳƴƎ 

¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтрмлΥ aƻŘƛŦƛŜŘ LƴǾŜǊǘŜŘπC !ƴǘŜƴƴŀ ŦƻǊ CǳǘǳǊŜ сD ¦ǇǇŜǊ aƛŘπ.ŀƴŘ όтπмр DIȊύ [ŀǇǘƻǇ 

!ǇǇƭƛŎŀǘƛƻƴǎ 

wǳŜƛπ/ƘŜƴƎ IǳŀƴƎΣ WƛŜπwǳ /ƘŀƴΣ ¸Ŝƴπ²Ŝƛ IǳŀƴƎΣ {Ƙǳπvǳŀƴ [ƛǳ ŀƴŘ /Ƙƻǿπ̧Ŝƴπ5ŜǎƳƻƴŘ {ƛƳ 

όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтронΥ !ƴ уπ9ƭŜƳŜƴǘ /ƻǳǇƭŜŘ [ƻƻǇ aLah !ǊǊŀȅ ŦƻǊ сD ¦ǇǇŜǊ aƛŘπ.ŀƴŘ όтπмр DIȊύ 

{ƳŀǊǘǇƘƻƴŜ !ǇǇƭƛŎŀǘƛƻƴǎ 

²Ŝƛπ·ƛŀƴƎ ²ŜƴƎΣ WƛŜπwƻƴƎ /ƘŀƴΣ Wƛŀƴπ½ƘƻƴƎ [ƛƴΣ ½ƻƴƎπWƛŜ ¸ŀƴƎΣ ¢ƛƴƎπCǳ IǳŀƴƎΣ ½ƛƘπaƛƴ IǳŀƴƎ 

ŀƴŘ /Ƙƻǿπ̧Ŝƴπ5ŜǎƳƻƴŘ {ƛƳ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                               уΥрлπмлΥмл 

 

 

 

 

 

уΥрл 

μ 

млΥмл 

όнлм/ύ 

 

 

²9π/мΥ 9a/ aŜŀǎǳǊŜƳŜƴǘ ŀƴŘ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ L 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ¢ŀƪŀƴƻǊƛ ¦ƴƻ ό5Ŝƴǎƻ 9a/ 9ƴƎƛƴŜŜǊƛƴƎ {ŜǊǾƛŎŜ /ƻǊǇƻǊŀǘƛƻƴΣ WŀǇŀƴύ ŀƴŘ 

 {ƘƛƘπ̧ƛ ¸ǳŀƴ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммллупуΥ ! /ƻƴǎƛǎǘŜƴŎȅ !ƴŀƭȅǎƛǎ ƻŦ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ LƴǘŜǊŦŜǊŜƴŎŜ ŦǊƻƳ aŜƳƻǊȅ 

/ƻƳǇƻƴŜƴǘǎ ƻƴ IƛƎƘπ{ǇŜŜŘ 5ƛƎƛǘŀƭ /ƛǊŎǳƛǘ .ƻŀǊŘ 

/Ƙŀƻπ{Ƙǳƴ ¸ŀƴƎΣ {ƘǳƴπtƛƴƎ /ƘŀƴƎΣ .ŀƛπ̧ŀƴ /ƘŜƴ ŀƴŘ WȅƘπ[ƛŀƴƎ ²ŀƴƎ όaƛƴƎ /Ƙƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 

¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлнстпΥ ¦ǎƛƴƎ aǳƭǘƛπ[ŀȅŜǊ tŜǊŎŜǇǘǊƻƴ ǘƻ !ƴŀƭȅȊŜ 9aL [ŜŀƪŀƎŜ 5ǳǊƛƴƎ tǊƻƎǊŀƳ 

9ȄŜŎǳǘƛƻƴ 

¸ǳπ{ǎǳ ²ŀƴƎΣ {ƘƛƘπ̧ƛ ¸ǳŀƴ ŀƴŘ ¸ƛ CŜƴƎ [ŜŜ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

[ƛŀƴƎπ̧ŀƴƎ [ƛƴ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ϧ LƴǎǇŜŎǘƛƻƴΣ ¢ŀƛǿŀƴύ 

¸ǳŀƴπCǳ Yǳ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 

мртммлнуфмΥ ¦ǎƛƴƎ ǘƘŜ tƻȅƴǘƛƴƎ aŜǘƘƻŘ ǘƻ !ƴŀƭȅȊŜ ǘƘŜ !ƴǘŜƴƴŀ bƻƛǎŜ LƴǘŜǊŦŜǊŜƴŎŜ ƻŦ 

bƻǘŜōƻƻƪ /ƻƳǇǳǘŜǊ 

/ƘǳƴƎπIŀƻ IǳŀƴƎ ŀƴŘ /Ƙŀƻπ/Ƙƛƴ ·ǳ ό/ƘǳƴƎ ¸ǳŀƴ /ƘǊƛǎǘƛŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

YǳŀƴπIǎǳŜƘ ¢ǎŜƴƎ ŀƴŘ ¸ŀƴƎ /ƘŜƴπYǳƴ όaƛŎǊƻπ{ǘŀǊ Lb¢[ /hΦ [¢5Σ ¢ŀƛǿŀƴύ 
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мртммлоомтΥ aŜƳƻǊȅ tƻƭȅƴƻƳƛŀƭ aƻŘŜƭπ.ŀǎŜŘ 5ƛƎƛǘŀƭ tǊŜŘƛǎǘƻǊǘƛƻƴ ŦƻǊ 5ƛǎǘǳǊōŀƴŎŜ {ƛƎƴŀƭ 

aŀƛƴǘŜƴŀƴŎŜ ƛƴ .ǊƻŀŘōŀƴŘ wŀŘƛŀǘŜŘ LƳƳǳƴƛǘȅ ¢Ŝǎǘǎ 

DȅŜƻƴƎwȅǳƴ /ƘƻƛΣ IŀƴȅŀƴƎ [ƛ ŀƴŘ ²ŀƴǎƻƻ bŀƘ ό{ǳƴƎƪȅǳƴƪǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ YƻǊŜŀύ 

IƻƴƎǎƛƪ YŜǳƳ ό9ϧwΣ YƻǊŜŀύ 

IȅŜƻƴǘŀŜ YƛƳ ŀƴŘ DŜǳƴIƻ YƛƳ όwƻƘŘŜ ϧ {ŎƘǿŀǊȊΣ YƻǊŜŀύ 

 

 

 

 

 

уΥрл 

μ 

млΥмл 

όнлм5ύ 

 

 

²9π5мΥ {ǇŜŎƛŀƭ ¢ƻǇƛŎǎ ƻƴ 9a/ L 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ aŀǎŀƘƛǊƻ YƛƴǳƎŀǿŀ ό¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ CǳƪǳŎƘƛȅŀƳŀΣ WŀǇŀƴύ  

мртммллтлоΥ ¢ǊŀƴǎŦƻǊƳŜǊ /ƻǊŜǎ ǿƛǘƘ [ƻǿ /ƻƳƳƻƴ aƻŘŜ /ǳǊǊŜƴǘǎ ŦƻǊ [[/ /ƻƴǾŜǊǘŜǊǎ 

¸Ŝǳ ¢ƻǊƴƎ ¸ŀǳ όbŀǘƛƻƴŀƭ /Ƙƛƴπ̧ƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

¢ǎǳƴƎπ[ƛŀƴƎ IǳƴƎ ό!ǎƛŀƴ tƻǿŜǊ 5ŜǾƛŎŜǎ LƴŎΦΣ ¢ŀƛǿŀƴύ 

мртммллуоуΥ CǳƴŘŀƳŜƴǘŀƭ {ǘǳŘȅ ƻŦ IƛƎƘπCǊŜǉǳŜƴŎȅ 5ŀǘŀ LƴƧŜŎǘƛƻƴ !ǘǘŀŎƪǎ Ǿƛŀ aǳƭǘƛǇƭŜπ

²ŀǾŜ L9aL ƻƴ /ah{ L/ǎ .ŜȅƻƴŘ ¢ƘŜƛǊ hǇŜǊŀǘƛƴƎ CǊŜǉǳŜƴŎȅ wŀƴƎŜ 

aŀǎŀƘƛǊƻ YƛƴǳƎŀǿŀ ό¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ CǳƪǳŎƘƛȅŀƳŀΣ WŀǇŀƴύΤ ¸ǳƛŎƘƛ IŀȅŀǎƘƛ όbŀǊŀ LƴǎǘƛǘǳǘŜ ƻŦ 

{ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртммлтсттΥ {ƛƴƎƭŜπ!ƴǘŜƴƴŀ 9ŎƘƻ ¢9at9{¢ 9ƴŀōƭŜŘ ōȅ bƻƴƭƛƴŜŀǊƛǘƛŜǎ ŀƴŘ ŀ .ŀƴŘπǎǘƻǇ CƛƭǘŜǊ 

wȅƻ bŀƎƻǎƘƛΣ {ƘǳƎƻ YŀƧƛΣ 5ŀƛǎǳƪŜ CǳƧƛƳƻǘƻ ŀƴŘ ¸ǳƛŎƘƛ IŀȅŀǎƘƛ όbŀǊŀ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ 

¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

aŀǎŀƘƛǊƻ YƛƴǳƎŀǿŀ ό¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ CǳƪǳŎƘƛȅŀƳŀΣ WŀǇŀƴύ 

мртммлрпонΥ 9ƴƘŀƴŎƛƴƎ tƻǊǘŀōƛƭƛǘȅ ƛƴ tǊƻŦƛƭŜŘ {/! ¦ǎƛƴƎ ¢ǊŀƴǎŦŜǊ CǳƴŎǘƛƻƴπ.ŀǎŜŘ 

tǊŜǇǊƻŎŜǎǎƛƴƎ 

¢ŀƛƪƛ YƛǘŀȊŀǿŀ ŀƴŘ ¸ǳƛŎƘƛ IŀȅŀǎƘƛ όbŀǊŀ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

[ŜƴƴŜǊǘ ²ƻǳǘŜǊǎΣ .ŜƴŜŘƛƪǘ DƛŜǊƭƛŎƘǎ ŀƴŘ LƴƎǊƛŘ ±ŜǊōŀǳǿƘŜŘŜ όY¦ [ŜǳǾŜƴΣ .ŜƭƎƛǳƳύ 

 

 

 

 

 

уΥрл 

μ 

млΥмл 

όнлм9ύ 

 

 

²9π9мΥ !ƴǘŜƴƴŀ ŀƴŘ ²ŀǾŜ tǊƻǇŀƎŀǘƛƻƴ LLL 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ !ƛπƛŎƘƛǊƻ {ŀǎŀƪƛ όYƛƴŘŀƛ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ ŀƴŘ  

LπCƻƴƎ /ƘŜƴ όWƛƴǿŜƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ   

мртммлтоппΥ [ƻǿπtǊƻŦƛƭŜ /ƻƳǇƻǎƛǘŜ LƴǾŜǊǘŜŘ /ǳǊǊŜƴǘ tŀǘƘ aLah !ƴǘŜƴƴŀ 5ŜǎƛƎƴ ǿƛǘƘ 

wŀŘƛŀǘƛƻƴ bǳƭƭǎ ŦƻǊ рD {ƳŀǊǘǇƘƻƴŜ !ǇǇƭƛŎŀǘƛƻƴǎ 

/ƘƛŀπaŜƛ tŜƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅύ 

¸ƛπIǎƛŜƴ [ƛ ŀƴŘ ¸ǳπ/ƘŜƴƎ [ƛƴ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

LπCƻƴƎ /ƘŜƴ όWƛƴǿŜƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлсуууΥ aŜŀǎǳǊŜƳŜƴǘ ƻŦ /ƘŀƴƴŜƭ Dŀƛƴ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ IǳƳŀƴ .ƻŘȅ /ƻƳƳǳƴƛŎŀǘƛƻƴ 

{ȅǎǘŜƳǎ ōȅ ¦ǎƛƴƎ tǎŜǳŘƻπbƻƛǎŜ {ƛƎƴŀƭǎ 

!ƛπƛŎƘƛǊƻ {ŀǎŀƪƛ ŀƴŘ YŜƛǘŀ YŀƧƛƘŀǊŀ όYƛƴŘŀƛ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

мртммлнупоΥ 5ŜǎƛƎƴ ƻŦ ŀ рD bw .ǊƻŀŘōŀƴŘ .ŀǎŜ {ǘŀǘƛƻƴ !ƴǘŜƴƴŀ ǿƛǘƘ {ǳǊŦŀŎŜ ²ŀǾŜ 

{ǳǇǇǊŜǎǎƛƻƴ ŀƴŘ wŀŘƛŀǘƛƻƴ bǳƭƭ /ƻƴǘǊƻƭ 

/ƘƛŀπaŜƛ tŜƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅύ 

/ƘƛƴƎπIǳƴƎ /ƘǳŀƴƎ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

LπCƻƴƎ /ƘŜƴ όWƛƴǿŜƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 
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мртммлнтфнΥ aǳƭǘƛπaƻŘŜ YǳπōŀƴŘ !ŎǘƛǾŜ tƘŀǎŜŘ !ǊǊŀȅ !ƴǘŜƴƴŀǎ ŦƻǊ /ǳōŜ{ŀǘ ŀƴŘ aƻōƛƭŜ 

/ƻƳƳǳƴƛŎŀǘƛƻƴǎ 

IƻƴƎπYŀƛ ²ŀƴƎ ŀƴŘ Iǎƛπ¢ǎŜƴƎ /Ƙƻǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                              млΥплπмнΥлл 

 

 

 

млΥпл 

μ 

мнΥлл 

όнлм/ύ 

 

 

²9π/нΥ 9a/ aŜŀǎǳǊŜƳŜƴǘ ŀƴŘ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ LL 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ {ƘƛƘπ̧ƛ ¸ǳŀƴ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлроонΥ !ƴŀƭȅǎƛǎ ƻŦ ƛƴǘŜǊπƭŀōƻǊŀǘƻǊȅ ŎƻƳǇŀǊƛǎƻƴ ŀƴŘ ǿƛǊŜπƘŀǊƴŜǎǎ ǎŜǘǳǇ ŦƭŜȄƛōƛƭƛǘȅ ŦƻǊ 

ŀǳǘƻƳƻǘƛǾŜ ǊŜǾŜǊōŜǊŀǘƛƻƴ ŎƘŀƳōŜǊǎ 

!ǘǎǳǎƘƛ !Ǌŀƛ ό¢h¸h 9a/ 9ƴƎƛƴŜŜǊƛƴƎ /ƻΦΣ [ǘŘΦΣ WŀǇŀƴύ 

¢ŀǘǎǳȅŀ LƴƻǳŜ όtŀƴŀǎƻƴƛŎ LƴŘǳǎǘǊȅ /ƻΦΣ [ǘŘΦΣ WŀǇŀƴύ 

wȅƻ bƛǎƘƛƪŀƧƛ όY9/ Yŀƴǎŀƛ 9ƭŜŎǘǊƻƴƛŎ LƴŘǳǎǘǊȅ 5ŜǾŜƭƻǇƳŜƴǘ /ŜƴǘŜǊΣ WŀǇŀƴύ 

aƛǘǎǳƻ YŀƛȅŀƳŀ ŀƴŘ ¢ŀƪŀƴƻǊƛ ¦ƴƻ ό5Ŝƴǎƻ 9a/ 9ƴƎƛƴŜŜǊƛƴƎ {ŜǊǾƛŎŜ /ƻǊǇƻǊŀǘƛƻƴΣ WŀǇŀƴύ 

мртммлтсонΥ aŜŀǎǳǊŜƳŜƴǘ ƻŦ /ƻƳǇƭŜȄ tŜǊƳƛǘǘƛǾƛǘȅ tǊƛƴǘŜŘ /ƛǊŎǳƛǘ .ƻŀǊŘǎ ¦ǎƛƴƎ ./5w ŀƴŘ 

CǊŜŜπ{ǇŀŎŜ aŜǘƘƻŘ ¦Ǉ ǘƻ флDIȊ 

aŀǎŀƘƛǊƻ ¢ƻƳƛƻƪŀΣ ¸ǳƪƛ !ƪŀǘǎǳƪŀΣ YŀƛƧƛ hōƛƴŀǘŀ ŀƴŘ ¢ŀƪŀǎƘƛ YŀǎǳƎŀ όbŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ 

¢ŜŎƘƴƻƭƻƎȅΣ bŀƎŀƴƻ /ƻƭƭŜƎŜΣ WŀǇŀƴύ 

¢ŀƛƪƛ YƛǘŀȊŀǿŀ ŀƴŘ 5ŀƛǎǳƪŜ CǳƧƛƳƻǘƻ όbŀǊŀ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

WŜǊŘǾƛǎŀƴƻǇ /ƘŀƪŀǊƻǘƘŀƛ όbŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ LƴŦƻǊƳŀǘƛƻƴ ŀƴŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ ¢ŜŎƘƴƻƭƻƎȅΣ 

WŀǇŀƴύ ¸ǳƛŎƘƛ IŀȅŀǎƘƛ όbŀǊŀ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртммлтсупΥ .ƭŀŎƪπ.ƻȄ aƻŘŜƭƛƴƎ ƻŦ CƛƭǘŜǊ /ƻƳǇƻƴŜƴǘǎ ƛƴ ǘƘŜ CǊŜǉǳŜƴŎȅ wŀƴƎŜ ƻŦ ǳǇ ǘƻ мнл 

aIȊ 

!ƭǘŀƴ !ƪŀǊ ό¢ŜŎƘƴƛǎŎƘŜ ¦ƴƛǾŜǊǎƛǘŀǘ .ǊŀǳƴǎŎƘǿŜƛƎΣ DŜǊƳŀƴȅύ 

мртммлттлрΥ .ŀƭŀƴŎŜŘ !ƴǘŜƴƴŀ /ƛǊŎǳƛǘ CŜŘ ōȅ !ōǎƻǊōŜǊ /ƻǾŜǊŜŘ /ƻŀȄƛŀƭ [ƛƴŜ ŦƻǊ hŦŦπ

wŜǎƻƴŀƴŎŜ !ƴǘŜƴƴŀ hǇŜǊŀǘƛƻƴ 

Lƪǳƪƻ aƻǊƛ όbŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ {ǳȊǳƪŀ /ƻƭƭŜƎŜΣ WŀǇŀƴύ 

!ƴŘǊȊŜƧ {ƻǿŀ ό²ǊƻŎƭŀǿ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ tƻƭŀƴŘύ 

 

 

 

 

 

млΥпл 

μ 

мнΥлл 

όнлм5ύ 

 

 

²9π5нΥ {ǇŜŎƛŀƭ ¢ƻǇƛŎǎ ƻƴ 9a/ LL 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ ¢ƻƘƭǳ aŀǘǎǳǎƘƛƳŀ όYȅǳǎƘǳ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ ŀƴŘ !ƭƻȅǎƛǳǎ !Řȅŀ 

tǊŀƳǳŘƛǘŀ ό¢ŜƭƪƻƳ ¦ƴƛǾŜǊǎƛǘȅΣ LƴŘƻƴŜǎƛŀύ 

мртммлоорфΥ 5ŜǎƛƎƴ ƻŦ ŀ нΦп DIȊ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ .ŀƴŘƎŀǇ {ǘǊǳŎǘǳǊŜ ¦ǘƛƭƛȊƛƴƎ hǳǘŜǊπ[ŀȅŜǊ 

DǊƻǳƴŘ tƭŀƴŜǎ ŀƴŘ LƴƴŜǊπ[ŀȅŜǊ tŀǊŀƭƭŜƭ tƭŀǘŜǎ ǿƛǘƘ ¢ƘǊƻǳƎƘπIƻƭŜ ±ƛŀǎ ƻƴ t/. 

/Ƙŀƻπ{Ƙǳƴ ¸ŀƴƎ ŀƴŘ .ŜǾƛƴ !ǉƛƭƭŀ CŀŀƭƛƘ όaƛƴƎ /Ƙƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммонлмфΥ ²ŜŀǊŀōƭŜ !ƴǘŜƴƴŀ ŦƻǊ {Ƴŀƭƭ 5ƛǎǇƭŀŎŜƳŜƴǘ {ŜƴǎƻǊ 

!ƭƻȅǎƛǳǎ !Řȅŀ tǊŀƳǳŘƛǘŀ  ό¢ŜƭƪƻƳ ¦ƴƛǾŜǊǎƛǘȅΣ LƴŘƻƴŜǎƛŀύ 

9ǊŦŀƴǎȅŀƘ !ƭƛ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлтопоΥ aǳƭǘƛǇƭŜ wŜƎǊŜǎǎƛƻƴ aƻŘŜƭƛƴƎ ƻŦ 9aL ŦǊƻƳ /ǊȅǇǘƻƎǊŀǇƘƛŎ IŀǊŘǿŀǊŜ ŦƻǊ 

9ǎǘƛƳŀǘƛƴƎ wŜǎƛǎǘŀƴŎŜ ǘƻ 5ŜŜǇ [ŜŀǊƴƛƴƎ {ƛŘŜπ/ƘŀƴƴŜƭ !ǘǘŀŎƪ 

¢ŀǘǎǳȅŀ {ŀƪŀƎŀƳƛΣ aŀǎŀƪƛ IƛƳǳǊƻΣ YŜƴƎƻ LƻƪƛōŜ ŀƴŘ ¸ƻǎƘƛǘŀƪŀ ¢ƻȅƻǘŀ όhƪŀȅŀƳŀ ¦ƴƛǾŜǊǎƛǘȅΣ 

WŀǇŀƴύ 
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мртммлтотпΥ {ŎŀǘǘŜǊƛƴƎ aŜŀǎǳǊŜƳŜƴǘ ƻŦ {Ƴŀƭƭ ¦ƴƳŀƴƴŜŘ !ƛǊŎǊŀŦǘ {ȅǎǘŜƳǎ ŦƻǊ CǳǘǳǊŜ 

!ƛǊǇƻǊǘ {ǳǊǾŜƛƭƭŀƴŎŜ wŀŘŀǊ 

Dŀƪǳ {ŀǘƻΣ WǳƴƛŎƘƛ IƻƴŘŀ ŀƴŘ YŀȊǳȅǳƪƛ aƻǊƛƻƪŀ ό9ƭŜŎǘǊƻƴƛŎ bŀǾƛƎŀǘƛƻƴ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ 

WŀǇŀƴύ 

bŀǊǳǘƻ ¸ƻƴŜƳƻǘƻ όbŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ aŀǊƛǘƛƳŜΣ tƻǊǘ ŀƴŘ !Ǿƛŀǘƛƻƴ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

 

 

 

 

 

млΥпл 

μ 

мнΥлл 

όнлм9ύ 

 

 

²9π9нΥ LƴǘŜƎǊŀǘŜŘ /ƛǊŎǳƛǘ 9a/ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ aƛƴƎπ!ƴ /ƘǳƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǇŜƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртмлуфпутΥ 9ǎǘƛƳŀǘƛƴƎ wŀŘƛŀǘŜŘ 9Ƴƛǎǎƛƻƴ ¦ǎƛƴƎ {ƻǳǊŎŜ aƻŘŜƭƛƴƎ ŦǊƻƳ bŜŀǊπCƛŜƭŘ 

aŜŀǎǳǊŜƳŜƴǘ 

aƛƴπIǎǳ ¢ǎŀƛΣ aƛƴƎπ/ƘŜƴƎ /ƘŀƴƎ ŀƴŘ WŜƴπ/ƘƛŜƘ [ƛǳ όIƛƳŀȄ ¢ŜŎƘƴƻƭƻƎƛŜǎ LƴŎΦΣ ¢ŀƛǿŀƴύ 

мртмлффпупΥ /ƻƴǘǊƻƭƭŀōƭŜ 9ƛƎƘǘπǎƘŀǇŜŘ LƴŘǳŎǘƻǊ ¦ǎŜŘ ƛƴ ±ƻƭǘŀƎŜπ/ƻƴǘǊƻƭƭŜŘ hǎŎƛƭƭŀǘƻǊ 

Iƻπ/ƘŀƴƎ [ŜŜ ŀƴŘ {ƛƴ /ƘŜƴ ό/ƘǳƴƎ ¸ǳŀƴ /ƘǊƛǎǘƛŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

{ƘŜƴƎπ[ȅŀƴƎ WŀƴƎ ŀƴŘ WŜƴƎπ²Ŝƴ IǳŀƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ 

¢ŀƛǿŀƴύ 

мртммлнрнрΥ 5π.ŀƴŘ .ǊŀƴŎƘπ[ƛƴŜ /ƻǳǇƭŜǊ ¦ǎƛƴƎ лΦму Ƴ˃ /ah{ ¢ŜŎƘƴƻƭƻƎȅ ŦƻǊ сǘƘ 

DŜƴŜǊŀǘƛƻƴ ²ƛǊŜƭŜǎǎ /ƻƳƳǳƴƛŎŀǘƛƻƴ 

aƛƴƎπ!ƴ /ƘǳƴƎΣ /Ƙƛŀπ²Ŝƛ [ƛƴ ŀƴŘ /Ƙƛŀ /Ƙǳƴ Iǎǳ όbŀǘƛƻƴŀƭ ¢ŀƛǇŜƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ 

¢ŀƛǿŀƴύ 

мртммлпрллΥ aŀƎƴŜǘƛŎ /ƻǳǇƭƛƴƎ bƻƛǎŜ {ǳǇǇǊŜǎǎƛǾŜ [ƻǿ bƻƛǎŜ !ƳǇƭƛŦƛŜǊ 

{ƘŜƴƎπ[ȅŀƴƎ WŀƴƎΣ ¢Ŝπ[ǳƴ Cŀƴ ŀƴŘ aƛƛƴπIƻǊƴƎ WǳŀƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ 

ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                              мпΥллπмрΥнл 

 

 

 

мпΥлл 

μ 

мрΥнл 

όнлм/ύ 

 

 

²9π/оΥ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ 9a/ 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ  

YǊȊȅǎȊǘƻŦ {ƛŜŎȊƪŀǊŜƪ ό[ǳƪŀǎƛŜǿƛŎȊ π tƻȊƴŀƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ tƻƭŀƴŘύ  

ŀƴŘ ¦ƳōŜǊǘƻ tŀƻƭŜǘǘƛ όIƛǘŀŎƘƛΣ [ǘŘΦ ϧ wŜǎŜŀǊŎƘ ϧ 5ŜǾŜƭƻǇƳŜƴǘ DǊƻǳǇΣ WŀǇŀƴύ 

мртммлттпфΥ aƻƴƛǘƻǊƛƴƎ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ LƴǘŜǊŦŜǊŜƴŎŜ ŀƴŘ /ƻŘŜ /ǳǊǊŜƴǘ ƛƴ ¢ƘŜ {ǘŀǘƛƻƴ 

LƴǘŜǊƭƻŎƪƛƴƎ {ȅǎǘŜƳ 

¢Ŝǘƛŀƴŀ {ŜǊŘƛǳƪΣ aŀƪǎȅƳ {ŜǊŎƘŜƴƪƻ ŀƴŘ ±ƻƭƻŘȅƳȅǊ tǊƻŦŀǘȅƭƻǾ ŀƴŘ !ǊǘŜƳ {ƳƛǊƴƻǾ ό¦ƪǊŀƛƴƛŀƴ 

{ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎƛŜǎΣ ¦ƪǊŀƛƴŜύ 

wƻŘƛŎŀ .ƻǘƴŀǊŜǾǎŎŀƛŀ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ǿŜƴǘŜ ϧ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎƛŜǎΣ 

¢ƘŜ bŜǘƘŜǊƭŀƴŘǎύ 

5ǿƛ aŀƴŘŀǊƛǎ όbŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘ ŀƴŘ LƴƴƻǾŀǘƛƻƴ !ƎŜƴŎȅΣ LƴŘƻƴŜǎƛŀύ 

мртммлнумрΥ /ƻǊŜ aƻŘŜƭǎ ŦƻǊ 9a/ ŀƴŘ ¢ŜƳǇŜǊŀǘǳǊŜ 9ǎǘƛƳŀǘƛƻƴ 

¦ƳōŜǊǘƻ tŀƻƭŜǘǘƛ ŀƴŘ ½ǳƛǘƻƪǳ {Ƙƛƴ όIƛǘŀŎƘƛΣ [ǘŘΦ ϧ wŜǎŜŀǊŎƘ ϧ 5ŜǾŜƭƻǇƳŜƴǘ DǊƻǳǇΣ WŀǇŀƴύ 

¸ǳǎŀƪǳ YŀǘǎǳōŜ ŀƴŘ {Ƙǳŀƛǘŀƻ ½ƘŀƴƎ όIƛǘŀŎƘƛ !ǎǘŜƳƻ [ǘŘΦΣ WŀǇŀƴύ 

мртммлрсстΥ wŜǇǊƻŘǳŎƛōƛƭƛǘȅ ƻŦ ŀŎǘǳŀƭ Ǌŀƛƭǿŀȅ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ƻƴπōƻŀǊŘ ǎƛƎƴŀƭƛƴƎ Ŧŀǳƭǘ ŎŀǳǎŜŘ 

ōȅ ŘŜŀŘ ǎŜŎǘƛƻƴ 

YŜƛǎǳƪŜ CǳƪǳƳŀǎǳ ŀƴŘ ¦ƳōŜǊǘƻ tŀƻƭŜǘǘƛ όwŜǎŜŀǊŎƘ ϧ 5ŜǾŜƭƻǇƳŜƴǘ DǊƻǳǇΣ IƛǘŀŎƘƛΣ [ǘŘΦΣ WŀǇŀƴύ 

¸ǳƪƛ bŀƎŀȅŀƳŀ όwŀƛƭ {ȅǎǘŜƳǎ /ƻƳǇŀƴȅ .ǳǎƛƴŜǎǎ ¦ƴƛǘΣ IƛǘŀŎƘƛΣ [ǘŘΦΣ WŀǇŀƴύ 
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мртмлупрммΥ [ŀōƻǊŀǘƻǊȅ ¢Ǌŀƛƴ 5ŜǘŜŎǘƛƻƴ 9ǉǳƛǇƳŜƴǘ LƳƳǳƴƛǘȅ {ȅǎǘŜƳ ǘƻ aŀƎƴŜǘƛŎ CƛŜƭŘǎ 

ŦǊƻƳ wƻƭƭƛƴƎ {ǘƻŎƪ 

YǊȊȅǎȊǘƻŦ {ƛŜŎȊƪŀǊŜƪΣ !ŘŀƳ aŀŎƪƻǿƛŀƪΣ ¢ƻƳŀǎȊ ²ŀǊȊȅƴǎƪƛΣ .ŀǊǘƭƻƳƛŜƧ bŀƎƻǊƴȅΣ aƛŎƘŀƭ 

wƻƪƻǎǎƻǿƪƛ ŀƴŘ wŀŘƻǎƭŀǿ {ŎȊŜǇŀƴǎƪƛ ό[ǳƪŀǎƛŜǿƛŎȊ π tƻȊƴŀƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ tƻƭŀƴŘύ 

 

 

 

мпΥлл 

μ 

мрΥнл 

όнлм/ύ 

 

 

²9π5оΥ {ǇŜŎƛŀƭ ¢ƻǇƛŎǎ ƻƴ 9a/ LLL 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ ¢ŀƪŀƘƛǊƻ ¸ƻǎƘƛŘŀ ό¢ƻƪȅƻ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜΣ WŀǇŀƴύ ŀƴŘ 

¢ŀŜƘƻ YƛƳ ό{ŀƳǎǳƴƎ 9ƭŜŎǘǊƻƴƛŎǎ /ƻΦΣ [ǘŘΦΣ {ƻǳǘƘ YƻǊŜŀύ 

мртмлфрпссΥ {ǘǳŘȅ ƻƴ ǘƘŜ tYD 5ŜǎƛƎƴ ƻŦ [t55wр ŦƻǊ [ƻǿ 9aL /ƘŀǊŀŎǘŜǊƛǎǘƛŎ 

¢ŀŜƘƻ YƛƳΣ ¸ƻƻπ/ƘŀƴƎ {ǳƴƎΣ Wǳƴπ.ŀŜ YƛƳΣ WǳƴƎ Iƻƻƴ /ƘƻΣ /ƘŀƴƎ {ƻƻ ¸ƻƻƴΣ WŀƴƎƘƻƻ YƛƳΣ 

YƛƘŀƴ YƛƳΣ ²ƻƴπWƻƻ ¸ǳƴ ŀƴŘ {ŜǳƴƎπWǳƴ .ŀŜ ό{ŀƳǎǳƴƎ 9ƭŜŎǘǊƻƴƛŎǎ /ƻΦΣ [ǘŘΦΣ {ƻǳǘƘ YƻǊŜŀύΤ  

мртмлффппмΥ LƴǘŜƎǊŀǘŜŘ /ƻπ{ƛƳǳƭŀǘƛƻƴ ǿƛǘƘ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ CƛŜƭŘ /ƛǊŎǳƛǘǎ ŦƻǊ wŀŘƛŀǘƛƻƴ 

LƳƳǳƴƛǘȅ ƻŦ tǊƛƴǘŜŘ /ƛǊŎǳƛǘ .ƻŀǊŘ 

{ƻƪƛ !ƪǳǘǎǳΣ !ƪƛƻ LƪŜŘŀΣ IƛǎŀǎƘƛ {ƘƛƳƛȊǳΣ ¢ƻǎƘƛƘƛƪƻ bƛǎƘƛƳƻǊƛ ŀƴŘ Wǳƴ ¸ŀǎǳƛ όaƛǘǎǳōƛǎƘƛ IŜŀǾȅ 

LƴŘǳǎǘǊƛŜǎ [ǘŘΦΣ WŀǇŀƴύ 

мртммлоннлΥ Cŀǎǘ ŘŜǘŜŎǘƛƻƴ ƻŦ 9a/ ƭŜǾŜƭ ŘǊƛŦǘǎ ƛƴŘǳŎŜŘ ōȅ ŀƎƛƴƎ ǳǎƛƴƎ ōƛŀǎŜŘ ǘƘŜǊƳŀƭ ǎǘŜǇ 

ǎǘǊŜǎǎΥ !ǇǇƭƛŎŀǘƛƻƴ ǘƻ ŀƴ !/ ƛƴǇǳǘ 9a/ ŦƛƭǘŜǊ 

aŀǘǘƘƛŜǳ [ŀƛŘŜǘ ό[!!{ /bw{ ϧ 95C tƻǿŜǊ bŜǘǿƻǊƪ [ŀōΣ CǊŀƴŎŜύ 

!ƭŜȄŀƴŘǊŜ .ƻȅŜǊ ŀƴŘ  

{ƻƴƛŀ .Ŝƴ 5Ƙƛŀ ό[!!{π/bw{Σ CǊŀƴŎŜύ 

WǳƭƛŜƴ DŀȊŀǾŜ ό95C tƻǿŜǊ bŜǘǿƻǊƪ [ŀōΣ CǊŀƴŎŜύ 

мртммлтпнмΥ LƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ [C ŀƴŘ aC 9ƭŜŎǘǊƛŎŀƭ bƻƛǎŜ /ŀǳǎƛƴƎ tƭŀȅōŀŎƪ {ƻǳƴŘ vǳŀƭƛǘȅ 

5ŜƎǊŀŘŀǘƛƻƴ /ƻƴŘǳŎǘƛƴƎ ōŜǘǿŜŜƴ !ǳŘƛƻ 9ǉǳƛǇƳŜƴǘ 

{Ƙƻ bŀǊŀƘŀǊŀΣ {Ƙǳƴ aǳǊŀƳŀǘǎǳ ŀƴŘ ¢ŀƪŀƘƛǊƻ ¸ƻǎƘƛŘŀ ό¢ƻƪȅƻ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜΣ WŀǇŀƴύ 

 

 

 

мпΥлл 

μ 

мрΥнл 

όнлм9ύ 

 

 

²9π9оΥ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ ŀƴŘ tƻǿŜǊ LƴǘŜƎǊƛǘȅ L 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ  

¸ƻǎƘƛǘŀƪŀ ¢ƻȅƻǘŀ όhƪŀȅŀƳŀ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

 

мртммлнтроΥ 5ŜǎƛƎƴ aŜǘƘƻŘƻƭƻƎȅ ƻŦ aŜǎƘŜŘ DǊƻǳƴŘ tƭŀƴŜ ŦƻǊ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ 

9ƴƘŀƴŎŜƳŜƴǘ ƛƴ IƛƎƘπtŜǊŦƻǊƳŀƴŎŜ /ƻƳǇǳǘƛƴƎ {ȅǎǘŜƳǎ 

Iȅǳƴǿƻƻ YƛƳΣ /ƘŀƴƎƳƛƴ [ŜŜΣ {ŜƻƴƎƘƛ [ŜŜΣ {ŀƴƎǳƪ [ŜŜΣ 5ƻƴƎǊȅǳƭ tŀǊƪΣ Wƛƴǿƻƻƪ [ŜŜ ŀƴŘ 

5ƻƴƎƪȅǳƴ YƛƳ ŀƴŘ {ŜǳƴƎȅƻǳƴƎ !Ƙƴ όYƻǊŜŀ !ŘǾŀƴŎŜŘ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ 

YƻǊŜŀύ 

WƻƴƎǿƻƻƪ YƛƳ ό{Y IȅƴƛȄ LƴŎΦΣ YƻǊŜŀύ 

мртммломууΥ 9ƴƘŀƴŎŜŘ aƻŘŜƭƛƴƎ aŜǘƘƻŘ ƻŦ tŀŎƪŀƎŜ tƻǿŜǊ 5ƛǎǘǊƛōǳǘƛƻƴ bŜǘǿƻǊƪ όt5bύ ŦƻǊ 

aǳƭǘƛǇƭŜ tƻǿŜǊ 5ƻƳŀƛƴ о5πL/ǎ 

{ŜƻƴƎƘƛ [ŜŜΣ {ŜǳƴƎƘǳƴ wȅǳΣ 5ƻƴƎǊȅǳƭ tŀǊƪΣ {ŜƻƴƎƘƻ ²ƻƻΣ {ŀƴƎǳƪ [ŜŜΣ Iȅǳƴǿƻƻ YƛƳΣ Wƛƴǿƻƻƪ 

[ŜŜΣ 5ƻƴƎƪȅǳƴ YƛƳ ŀƴŘ {ŜǳƴƎȅƻǳƴƎ !Ƙƴ όYƻǊŜŀ !ŘǾŀƴŎŜŘ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ 

YƻǊŜŀύ 

{ŀƴƎǎǳō {ƻƴƎ ŀƴŘ {ŜƻƪōŜƻƳ ¸ƻƴƎ ό{!a{¦bD 9ƭŜŎǘǊƻƴƛŎǎΣ YƻǊŜŀύ 
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мртммлтссрΥ /ŀƭŎǳƭŀǘƛƻƴ ƻŦ aƻŘŜ /ƻƴǾŜǊǎƛƻƴ .ŜǘǿŜŜƴ /ƻŀȄƛŀƭ /ŀōƭŜ ŀƴŘ aƛŎǊƻǎǘǊƛǇ [ƛƴŜ ŦƻǊ 

LƳƳǳƴƛǘȅ 9ǎǘƛƳŀǘƛƻƴ 

¢ƻƘƭǳ aŀǘǎǳǎƘƛƳŀΣ ¢ŀƪǳƳƛ YŀǿŀǎƘƛƳŀΣ 5ŀƛǎǳƪŜ bŀƪŀȅŀƳŀ ŀƴŘ ¸ǳƪƛ CǳƪǳƳƻǘƻ όYȅǳǎƘǳ 

LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртммлсумоΥ ²ƛǊŜ .ƻƴŘƛƴƎ ǿƛǘƘ 9ƳōŜŘŘŜŘ ±ŜǊǘƛŎŀƭ /ƻƳǇŜƴǎŀǘƛƻƴ ŀƴŘ bƻǾŜƭ .D! 

LƴǘŜǊŎƻƴƴŜŎǘƛƻƴ !ƴŀƭȅǎƛǎ ŦƻǊ aǳƭǘƛπ[ŀȅŜǊŜŘ {ȅǎǘŜƳ ƛƴ tŀŎƪŀƎŜ 

tŜƛ DŜ ŀƴŘ Iŀƻπwŀƴ ½Ƙǳ ό!ƴƘǳƛ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀύ 

Wƛŀƴ ²ŀƴƎ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ bƛƴƎōƻΣ /Ƙƛƴŀύ 

aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                              мсΥллπмуΥлл 

 

 

 

 

 

мсΥлл 

μ 

муΥлл 

όнлм/ύ 

 

 

²9π/пΥ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ {ŀŦŜǘȅΣ {ŜŎǳǊƛǘȅΣ ŀƴŘ wŜƭƛŀōƛƭƛǘȅ ƛƴ tƻǿŜǊ ŀƴŘ 9ƴŜǊƎȅ 

!ǇǇƭƛŎŀǘƛƻƴǎ  
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ YȅŜ ¸ŀƪ {ŜŜ όbŀƴȅŀƴƎ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ {ƛƴƎŀǇƻǊŜύ 

мртммлмрфсΥ CƛȄǘǳǊŜ /ƻƳǇŜƴǎŀǘƛƻƴ {ǘǊŀǘŜƎȅ ŦƻǊ LƳǇŜŘŀƴŎŜ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ {ƛƴƎƭŜπtƘŀǎŜ 

/ƘƻƪŜǎ ¦ǎŜŘ ƛƴ tƻǿŜǊ 9ƭŜŎǘǊƻƴƛŎǎ !ǇǇƭƛŎŀǘƛƻƴǎ 

IǳŀƳƛƴ WƛŜΣ aƛƴƎƪŜ ¸ŀƴƎΣ ½ƘŜƴ ¢ŀƻΣ ¸ǳ ½ŜƴƎ ŀƴŘ YȅŜ ¸ŀƪ {ŜŜ όbŀƴȅŀƴƎ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ 

¦ƴƛǾŜǊǎƛǘȅΣ {ƛƴƎŀǇƻǊŜύ 

½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύ 

мртммлмрффΥ /ƛǊŎǳƛǘ aƻŘŜƭƛƴƎ ƻŦ bŀƴƻŎǊȅǎǘŀƭƭƛƴŜ /ƻƳƳƻƴπaƻŘŜ /ƘƻƪŜǎ ¦ǎƛƴƎ tŀǊǘƛŎƭŜ 

{ǿŀǊƳ hǇǘƛƳƛȊŀǘƛƻƴ 9ƳōŜŘŘŜŘ tŜǊƳŜŀōƛƭƛǘȅπ5ŜǇŜƴŘŜƴŎŜ !ŘŀǇǘŜǊ 

IǳŀƳƛƴ WƛŜΣ YŀǊǘƘƛƪ aŜǇǳǊŀǘƘ {ǊƛǊŀƳŀƴΣ ½ƘŜƴ ¢ŀƻΣ aƛƴƎƪŜ ¸ŀƴƎ ŀƴŘ YȅŜ ¸ŀƪ {ŜŜ όbŀƴȅŀƴƎ 

¢ŜŎƘƴƻƭƻƎƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ {ƛƴƎŀǇƻǊŜύ 

½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύΤ  

мртммлмслпΥ wŜǾŜŀƭƛƴƎ ǘƘŜ LƴǘŜƴǘƛƻƴŀƭ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ LƴǘŜǊŦŜǊŜƴŎŜ LƳǇŀŎǘ ƻƴ {ǘŀǘŜπƻŦπ

/ƘŀǊƎŜ 9ǎǘƛƳŀǘƛƻƴ ƛƴ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ 

½ƘŜƴ ¢ŀƻΣ IǳŀƳƛƴ WƛŜΣ aƛƴƎƪŜ ¸ŀƴƎ ŀƴŘ YȅŜ ¸ŀƪ {ŜŜ όbŀƴȅŀƴƎ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 

{ƛƴƎŀǇƻǊŜύ 

{Ƙƛǉƛ WƛŀƴƎ όIŀǊōƛƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ /Ƙƛƴŀύ 

½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύ 

мртммлнсоуΥ {ǘŀǘŜπƻŦπŎƘŀǊƎŜ 9ǎǘƛƳŀǘƛƻƴ ƻŦ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ .ŀǘǘŜǊȅ .ŀǎŜŘ ƻƴ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ 

LƴŘǳŎǘƛǾŜ /ƻǳǇƭƛƴƎ ¢ƘŜƻǊȅ 

½ƘŜƴ ¢ŀƻΣ IǳŀƳƛƴ WƛŜΣ aƛƴƎƪŜ ¸ŀƴƎ ŀƴŘ YȅŜ ¸ŀƪ {ŜŜ όbŀƴȅŀƴƎ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 

{ƛƴƎŀǇƻǊŜύ 

½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύ 

¸ƻƴƎǉƛ /ƘŀƴƎ όIŀǊōƛƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ /Ƙƛƴŀύ 

мртммлсмрмΥ tǊƻǘƻŎƻƭπ.ŀǎŜŘ I5aL 5ƛǎǇƭŀȅ wŜŎƻƴǎǘǊǳŎǘƛƻƴ ǿƛǘƘ /ƻƴŘǳŎǘƛǾŜ {ƛƎƴŀƭ !ƴŀƭȅǎƛǎ 

aƛƴƎƪŜ ¸ŀƴƎΣ ½ƘŜƴ ¢ŀƻΣ IǳŀƳƛƴ WƛŜ ŀƴŘ YȅŜ ¸ŀƪ {ŜŜ όbŀƴȅŀƴƎ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 

{ƛƴƎŀǇƻǊŜύ 

¸ƻƴƎǉƛ /ƘŀƴƎ όIŀǊōƛƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ /Ƙƛƴŀύ 

½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύΤ  
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мртммлтрурΥ ¢ǊƛǇƭŜπCǊŜǉǳŜƴŎȅ LƴǘŜǊƳƻŘǳƭŀǘƛƻƴ !ǳǘƻƳŀǘƛŎ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ bƻƴƭƛƴŜŀǊ 

tƻǿŜǊ !ƳǇƭƛŦƛŜǊ 

¢ŀƻŎƘŜƴ Dǳ ŀƴŘ ½ƘŜƴȅǳ ½Ƙŀƻ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύ 

·ƛƴ /ƘŜƴƎΣ IƻƴƎȅǳ 5ǳ ŀƴŘ Cŀȅǳ ²ŀƴ όbŀƴƧƛƴƎ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ LƴŦƻǊƳŀǘƛƻƴ {ŎƛŜƴŎŜ ϧ ¢ŜŎƘƴƻƭƻƎȅΣ 

/Ƙƛƴŀύ 

aŀȅ нмΣ ²ŜŘƴŜǎŘŀȅ                                              мсΥллπмтΥпл 

 

 

 

 

 

мсΥлл 

μ 

мтΥпл 

όнлм5ύ 

 

 

²9π5пΥ {ǇŜŎƛŀƭ {Ŝǎǎƛƻƴ ƛƴ IƻƴƻǊ ƻŦ tǊƻŦŜǎǎƻǊ tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ ƻƴ ¦¢5π

ōŀǎŜŘ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ !ƴŀƭȅǎƛǎ  
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ tŀƴǳǿŀǘ WŀƴǇǳƎŘŜŜ ό/ƘǳƭŀƭƻƴƎƪƻǊƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ƘŀƛƭŀƴŘύ  

ŀƴŘ ¢ƛǘƛǇƻƴƎ [ŜǊǘǿƛǊƛȅŀǇǊŀǇŀ όYƛƴƎ aƻƴƎƪǳǘϥǎ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ bƻǊǘƘ .ŀƴƎƪƻƪΣ 

¢ƘŀƛƭŀƴŘύ 

мртммллммрΥ wŜǾƛŜǿ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜ ¦¢5 {ƻƭǳǘƛƻƴ ŦƻǊ 5ƛŦŦǊŀŎǘƛƻƴ ƻŦ ¢Ƙƛƴ aŀǘŜǊƛŀƭ /ƻŀǘŜŘ 

²ŜŘƎŜǎ 

aƻƴǘǊŜŜ {ŀƻǿŀŘŜŜ ŀƴŘ ¢ƛǘƛǇƻƴƎ [ŜǊǘǿƛǊƛȅŀǇǊŀǇŀ όYƛƴƎ aƻƴƎƪǳǘϥǎ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ 

bƻǊǘƘ .ŀƴƎƪƻƪΣ ¢ƘŀƛƭŀƴŘύ 

мртммлнсрсΥ ¦¢5π.ŀǎŜŘ !ƴŀƭȅǎƛǎ ƻŦ !ƴǘŜƴƴŀ wŀŘƛŀǘƛƻƴ tŀǘǘŜǊƴǎ ƻƴ t9/ {ǳǊŦŀŎŜǎ ǿƛǘƘ ¢Ƙƛƴ 

aŀǘŜǊƛŀƭ /ƻŀǘƛƴƎ 

Yƛǘǘƛǎŀƪ tƘŀŜōǳŀΣ ¢ƛǘƛǇƻƴƎ [ŜǊǘǿƛǊƛȅŀǇǊŀǇŀ ŀƴŘ /ƘǳǿƻƴƎ tƘƻƴƎŎƘŀǊƻŜƴǇŀƴƛŎƘ όYƛƴƎ 

aƻƴƎƪǳǘϥǎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ [ŀŘƪǊŀōŀƴƎΣ ¢ƘŀƛƭŀƴŘύ 

tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ ό¢ƘŜ hƘƛƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{!ύ 

мртммлнфомΥ ¢ǊŀƴǎƛŜƴǘ wŀȅ {ƻƭǳǘƛƻƴǎ ƻŦ 9a {ŎŀǘǘŜǊƛƴƎ ŦǊƻƳ [ŀǊƎŜ hōƧŜŎǘǎ ōŀǎŜŘ ƻƴ YƛǊŎƘƘƻŦŦ 

!ǇǇǊƻȄƛƳŀǘƛƻƴǎ 

{ƘƛƘπ/ƘǳƴƎ ¢ǳŀƴ ό!ǎƛŀ 9ŀǎǘŜǊƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

Iǎƛπ¢ǎŜƴƎ /Ƙƻǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ  

YǳƴƎπ̧ǳ [ǳ όCǳȊƘƻǳ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ LƴǘŜǊƴŀǘƛƻƴŀƭ {ǘǳŘƛŜǎ ŀƴŘ ¢ǊŀŘŜΣ /Ƙƛƴŀύ 

мртммлснлсΥ ! ¦¢5πōŀǎŜŘ !ǇŜǊǘǳǊŜ 5ƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ wŀŘƛŀǘƛƻƴ tŀǘǘŜǊƴ /ŀƭŎǳƭŀǘƛƻƴ ŦƻǊ 

/ƻƴŦƻǊƳŀƭ tƘŀǎŜŘ !ǊǊŀȅǎ 

tŀƴǳǿŀǘ WŀƴǇǳƎŘŜŜ ό/ƘǳƭŀƭƻƴƎƪƻǊƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ƘŀƛƭŀƴŘύ 

tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ ό¢ƘŜ hƘƛƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{!ύ 

мртммлтрфуΥ ! wŀȅ ¢ŜŎƘƴƛǉǳŜ ŦƻǊ aƻŘŜƭƛƴƎ ǘƘŜ wŀŘƛŀǘƛƻƴ ōȅ wŜŀƭƛǎǘƛŎ {Ƴŀƭƭ !ƴǘŜƴƴŀǎ ƻƴ 

[ƻŎŀƭƭȅ /ƻƴǾŜȄ [ŀǊƎŜ /ƻƳǇƭŜȄ tƭŀǘŦƻǊƳǎ 

Yƛǘǘƛǎŀƪ tƘŀŜōǳŀ όYƛƴƎ aƻƴƎƪǳǘϥǎ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅ bƻǊǘƘ .ŀƴƎƪƻƪ ϧ CŀŎǳƭǘȅ ƻŦ 

¢ŜŎƘƴƛŎŀƭ 9ŘǳŎŀǘƛƻƴΣ ¢ƘŀƛƭŀƴŘύ 

tǊŀōƘŀƪŀǊ IΦ tŀǘƘŀƪ ό¢ƘŜ hƘƛƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{!ύ 

 

 

 

 

 

²9π9пΥ tƻǿŜǊ {ȅǎǘŜƳ 9a/ ŀƴŘ {ƳŀǊǘ DǊƛŘ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ̧Ŝǳπ¢ƻǊƴƎ ¸ŀǳ όbŀǘƛƻƴŀƭ /Ƙƛƴπ̧ƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртмлтонуоΥ {ƻŦǘ {ǿƛǘŎƘƛƴƎ .ƻƻǎǘ /ƻƴǾŜǊǘŜǊ ǿƛǘƘ tŀǎǎƛǾŜ [ƻǎǎƭŜǎǎ {ƴǳōōŜǊ 

¸Ŝǳ ¢ƻǊƴƎ ¸ŀǳ ŀƴŘ tƻ IƻƴƎ IƻƴƎ όbŀǘƛƻƴŀƭ /Ƙƛƴπ̧ƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртмлфлпфрΥ 9aL wŜŘǳŎǘƛƻƴ !ƴŀƭȅǎƛǎ ŀƴŘ ±ŜǊƛŦƛŎŀǘƛƻƴ ŦƻǊ tƻǿŜǊ /ƻƴǾŜǊǎƛƻƴ {ȅǎǘŜƳ ƻŦ 9± 
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мсΥлл 

μ 

мтΥпл 

όнлм5ύ 

 

 

/ƘŀǊƎŜǊǎ ǿƛǘƘ {ƛƳǳƭŀǘƛƻƴ ¢ŜŎƘƴƛǉǳŜ 

¢ȊǳπIŀƻ IƻΣ IŀƴπbƛŜƴ [ƛƴΣ /ƘƛƴƎπ̧ŀ /ƘŀƴƎΣ Lπ[ƛ ¸ŀƴƎΣ ¸ŀπ¢ƛƴƎ /ƘƻǳΣ ¸Ŝƴπ¢Ȋǳ /ƘŀƴƎ ŀƴŘ tƻπ

Iǎǳŀƴ /ƘŜƴ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

¸ǳŀƴπCǳ Yǳ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 

/Ƙǳƴπ̧ǳŀƴ /ƘŀƴƎ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ŀƴŘ LƴǎǇŜŎǘƛƻƴΣ ¢ŀƛǿŀƴύ 

мртммлнолнΥ IƛƎƘπCǊŜǉǳŜƴŎȅ !ŎŎǳǊŀǘŜ 5ǳŀƭπ{ƛŘŜ 9ǉǳƛǾŀƭŜƴǘ /ƛǊŎǳƛǘ aƻŘŜƭ ŦƻǊ ¢ǊŀƴǎŦƻǊƳŜǊǎ 

wŜȊŀ ±ŀƘŘŀƴƛΣ aŀƴƛǎƘ YƛȊƘŀƪƪŜǾŜŜǘǘƛƭ aŀǘƘŜǿΣ ½ƘŜƪǳƴ tŜƴƎ ŀƴŘ 5ƻƴƎIȅǳƴ YƛƳ όaƛǎǎƻǳǊƛ 

¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¦{!ύ 

WǳƴȅƻƴƎ tŀǊƪ ό5ŀƴƪƻƻƪ ¦ƴƛǾŜǊǎƛǘȅΣ ¸ƻƴƎƛƴΣ YƻǊŜŀύ 

/Ƙƛǳƪ {ƻƴƎΣ IȅŎƪǎǳ YǿŜƻƴ ŀƴŘ ¸ƻǳƴƎƘǿŀƴ YǿŀŎƪ όIȅǳƴŘŀƛ aƻōƛǎ /ƻΦΣ [ǘŘΦΣ YƻǊŜŀύ 

мртммлрфнпΥ ! bƻǾŜƭ bƻƴƭƛƴŜŀǊ /ǳǊǊŜƴǘ LƴƧŜŎǘƛƻƴ ¢ŜŎƘƴƛǉǳŜ ǘƻ wŜŘǳŎŜ aƛƭƭŜǊ 9ŦŦŜŎǘǎ ŀƴŘ 

/Ǌƻǎǎǘŀƭƪ ƛƴ {ƛ/ ah{C9¢ǎ 

5ŀƴƛŜƭ {ƳƛǘƘΣ ½ƘƛƧƛŜ ½ƘŀƴƎΣ ¸ƛǊǳƛ ¸ŀƴƎ ŀƴŘ {Ƙǳƻ ²ŀƴƎ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ CƭƻǊƛŘŀΣ ¦{!ύ 

мртммлтпррΥ /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ /ŀƭŎǳƭŀǘŜŘ ŀƴŘ aŜŀǎǳǊŜŘ 5ƛǎǘǊƛōǳǘƛƻƴπ[ƛƴŜ LƳǇŜŘŀƴŎŜǎ 

¸ƻƘŜƛ ¢ŀƴŀƪŀΣ YŜƴǘŀǊƻ CǳƪǳǎƘƛƳŀ ŀƴŘ bŀƻǘŀƪŀ hƪŀŘŀ ό/ŜƴǘǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜ ƻŦ 9ƭŜŎǘǊƛŎ 

tƻǿŜǊ LƴŘǳǎǘǊȅΣ WŀǇŀƴύ 

YŜƴƪƛ bŀƪŀȅŀƳŀ ό{Ƙƛƪƻƪǳ 9ƭŜŎǘǊƛŎ tƻǿŜǊ ¢ǊŀƴǎƳƛǎǎƛƻƴ ϧ 5ƛǎǘǊƛōǳǘƛƻƴ /ƻƳǇŀƴȅΣ WŀǇŀƴύ 

 

 

hǊŀƭκtƻǎǘŜǊ {ŜǎǎƛƻƴǎΣ aŀȅ нн ό¢ƘǳΦύΣ нлнр 
aŀȅ ннΣ ¢ƘǳǊǎŘŀȅ                                                 уΥрлπмлΥмл 

 

 

 

 

 

уΥрл 

μ 

млΥмл 

όнлм.ύ 

 

 

¢Iπ.мΥ 9a/ LǎǎǳŜǎ wŜƭŀǘŜŘ ǘƻ /ƻƳƳƻƴπaƻŘŜ bƻƛǎŜ L 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ ̧ƻǎƘƛǘŀƪŀ ¢ƻȅƻǘŀ όhƪŀȅŀƳŀ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

ŀƴŘ ¢ƻƘƭǳ aŀǘǎǳǎƘƛƳŀ όYȅǳǎƘǳ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ  

мртммлнтрмΥ CƛŜƭŘπŀƴŘπ/ƛǊŎǳƛǘ /ƻπǎƛƳǳƭŀǘƛƻƴ ŦƻǊ {ŜƭŦπLƴǘŜǊŦŜǊŜƴŎŜ ŎŀǳǎŜŘ ōȅ ƳƻŘŜ ŎƻƴǾŜǊǎƛƻƴ 

YŀȊǳǘƻ YƻƘƴƻΣ YŜƴƎƻ LƻƪƛōŜΣ {Ƙƻ YŀƴŀƻΣ ¸ƻǎƘƛǘŀƪŀ ¢ƻȅƻǘŀ ŀƴŘ aŘ ½ŀƘƛŘǳƭ LǎƭŀƳ όhƪŀȅŀƳŀ 

¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

мртмлфоофрΥ ! bƻǾŜƭ 5ǳŀƭπ.ŀƴŘ .ƛŘƛǊŜŎǘƛƻƴŀƭ !ōǎƻǊǇǘƛǾŜ /ƻƳƳƻƴπaƻŘŜ CƛƭǘŜǊ 

¸ƛπaŀƴ {ƘƛƘΣ ¸ƛπ¢ƛƴƎ [ƛƴΣ ¸ǳπ̧ƛƴƎ /ƘŜƴƎΣ ŀƴŘ ¢ȊƻƴƎπ[ƛƴ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммломнсΥ CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ ƻƴ 5ŜǎƛƎƴ ƻŦ 5ŜŦŜŎǘŜŘ DǊƻǳƴŘ {ǘǊǳŎǘǳǊŜ ¦ǎƛƴƎ ¢ƻǇƻƭƻƎȅ 

hǇǘƛƳƛȊŀǘƛƻƴ 

¸ƻǎƘƛƪƛ Yŀȅŀƴƻ ŀƴŘ Iŀȅŀǘƻ YƻƳŀǘǎǳ ό¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 9ƭŜŎǘǊƻπ/ƻƳƳǳƴƛŎŀǘƛƻƴǎΣ WŀǇŀƴύ 

мртммлоуфсΥ ¢ƛƳŜπ5ƻƳŀƛƴ ¢ǊŀƴǎƳƛǎǎƛƻƴ [ƛƴŜ !ƴŀƭȅǎƛǎ LƴŎƻǊǇƻǊŀǘƛƴƎ CǊŜǉǳŜƴŎȅπ5ŜǇŜƴŘŜƴǘ 

aŀƎƴŜǘƛŎ aŀǘŜǊƛŀƭ tǊƻǇŜǊǘƛŜǎ 

{ƻǳƳŀ Wƛƴƴƻ όhǎŀƪŀ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ  

IƛǊƻǎƘƛ ¢ƻƪƛ ŀƴŘ aŀǎŀȅǳƪƛ !ōŜ ό¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ hǎŀƪŀΣ WŀǇŀƴύ 
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aŀȅ ннΣ ¢ƘǳǊǎŘŀȅ                                                млΥплπмнΥлл 

 

 

 

млΥпл 

μ 

мнΥлл 

όнлм.ύ 

 

 

¢Iπ.нΥ 9a/ LǎǎǳŜǎ wŜƭŀǘŜŘ ǘƻ /ƻƳƳƻƴπaƻŘŜ bƻƛǎŜ LL 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ ̧ƻǎƘƛƪƛ Yŀȅŀƴƻ ό¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 9ƭŜŎǘǊƻπ/ƻƳƳǳƴƛŎŀǘƛƻƴǎΣ WŀǇŀƴύ ŀƴŘ  

{ƻǳƳŀ Wƛƴƴƻ όhǎŀƪŀ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртммлллроΥ ¦ƴƛŘƛǊŜŎǘƛƻƴŀƭ !ōǎƻǊǇǘƛǾŜ /ƻƳƳƻƴπƳƻŘŜ CƛƭǘŜǊ 5ŜǎƛƎƴ ǿƛǘƘ aŀƎƴƛŦƛŜŘ 

5ŜŦŜŎǘŜŘ DǊƻǳƴŘ {ǘǊǳŎǘǳǊŜ ŦƻǊ рD .ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ 

aŜƛπIǳƛ ²ŀƴƎ ŀƴŘ 5ƛƴƎπ.ƛƴƎ [ƛƴ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ 

¢ŀƛǿŀƴύ 

мртммлнртфΥ ¢ƘŜƻǊŜǘƛŎŀƭ /ƛǊŎǳƛǘ !ƴŀƭȅǎƛǎ ƻŦ .ƛŘƛǊŜŎǘƛƻƴŀƭ 5ǳŀƭπōŀƴŘ !ōǎƻǊǇǘƛǾŜ /ƻƳƳƻƴπ

aƻŘŜ CƛƭǘŜǊ 

CŀƴƎπ̧ƛƴƎ IǎƛŜƘΣ 5ƛƴƎπ.ƛƴƎ [ƛƴ ŀƴŘ /ƘŜƴƎπ̧ƛ ½ƘǳŀƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ 

¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлтполΥ LƳƳǳƴƛǘȅ aŜŀǎǳǊŜƳŜƴǘ ƻŦ /ƻƳƳƻƴ aƻŘŜ /ƻƴŘǳŎǘŜŘ bƻƛǎŜ ŦƻǊ мллл.!{9π¢м 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 9ǉǳƛǇƳŜƴǘ 

!ƪƛƘƛǊƻ LƪŜŘŀΣ ¢ƻƘƭǳ aŀǘǎǳǎƘƛƳŀ ŀƴŘ ¸ǳƪƛ CǳƪǳƳƻǘƻ όYȅǳǎƘǳ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

aŀȅ ннΣ ¢ƘǳǊǎŘŀȅ                                                 уΥрлπмлΥмл 

 

 

 

уΥрл 

μ 

млΥмл 

όнлм/ύ 

 

 

¢Iπ/мΥ !ŜǊƻǎǇŀŎŜ 9a/ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ wƻōŜǊǘ DŜƛǎŜ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ !ǇǇƭƛŜŘ {ŎƛŜƴŎŜ [ŜƛǇȊƛƎ ϧ ¢ŜŎƘƴƛǎŎƘŜ ¦ƴƛǾŜǊǎƛǘŀǘ 

.ǊŀǳƴǎŎƘǿŜƛƎΣ DŜǊƳŀƴȅύ   

мртмлфупфлΥ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ²ŀǾŜ !ōǎƻǊǇǘƛƻƴ ƛƴ DIȊ .ŀƴŘ /ƻƴǎƛǎǘƛƴƎ ƻŦ Lƴǎǳƭŀǘƛƻƴπ¢ǊŜŀǘŜŘ 

{ƛƴƎƭŜ ²ŀƭƭŜŘ /ŀǊōƻƴ bŀƴƻǘǳōŜǎ ƛƴ ¦ƭǘǊŀ ƭƛƎƘǘ {ƘŜŜǘ aŀǘŜǊƛŀƭǎ 

YƛǎƘƛƻ IƛŘŀƪŀΣ {Ƙƻ aǳǊƻƎŀΣ ¸ŀǎǳǎƘƛ 9ƴŘƻ ŀƴŘ {ŀƛƧƛŀƴ !Ƨƛŀ ό¢ƻƘƻƪǳ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

aƻǘƻǎƘƛ ¢ŀƴŀƪŀ ό!ƪƛǘŀ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

¢ƻƳƻƴŀƎŀ ¦Ŝƴƻ όbŀƎƻȅŀ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

мртммлортлΥ !ƴ 9ǊǊƻǊπ!ƴŀƭȅǎƛǎ ŦƻǊ ¦!±π.ŀǎŜŘ Lƴπ{ƛǘǳ bŜŀǊπŦƛŜƭŘ /ƻƳǇƭƛŀƴŎŜ aŜŀǎǳǊŜƳŜƴǘǎ 

ƻŦ !ƴǘŜƴƴŀ !ǊǊŀȅǎ 

wƻōŜǊǘ DŜƛǎŜ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ !ǇǇƭƛŜŘ {ŎƛŜƴŎŜ [ŜƛǇȊƛƎ ϧ ¢ŜŎƘƴƛǎŎƘŜ ¦ƴƛǾŜǊǎƛǘŀǘ .ǊŀǳƴǎŎƘǿŜƛƎΣ 

DŜǊƳŀƴȅύ 

.ƧƻǊƴ bŜǳōŀǳŜǊ ŀƴŘ !ƭǘŀƴ !ƪŀǊ ό¢ŜŎƘƴƛǎŎƘŜ ¦ƴƛǾŜǊǎƛǘŀǘ .ǊŀǳƴǎŎƘǿŜƛƎΣ DŜǊƳŀƴȅύ 

wǳŘƛƎŜǊ {ǘǊŀǳǎǎ ŀƴŘ ¢ƻǊǎǘŜƴ CǊƛǘȊŜƭ ό!ŜǊƻȄŜǎǎ DƳōIΣ DŜǊƳŀƴȅύ 

мртммлтоосΥ !ǳǘƻƳŀǘƛŎ 9ƭŜŎǘǊƛŎŀƭ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ 9ƴŘπǘƻπ9ƴŘ /ƘŀƴƴŜƭ 

WƛƳƳȅ IǎǳΣ wȅŀƴ /ƘŀƴƎΣ .Ǌƛŀƴ Iƻ ŀƴŘ [ŜƳƻƴ [ƛƴ όLƴǘŜƭ ¢ŜŎƘƴƻƭƻƎȅ !ǎƛŀ tǘŜΦ [ǘŘΦΣ ¢ŀƛǿŀƴύ 

!ƭŀȄ ²Ŝƛ ŀƴŘ WƻƘƴƴȅ IǎƛŜƘ όatL /ƻǊǇƻǊŀǘƛƻƴΣ ¢ŀƛǿŀƴύ 

 

 

 

уΥрл 

μ 

млΥмл 

¢Iπ5мΥ 9a/ {ǘŀƴŘŀǊŘ ŀƴŘ aŀƴŀƎŜƳŜƴǘ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ²Ŝƛπ/ƘƛƘ IǳŀƴƎ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ   

мртммлномрΥ tǊŜƭƛƳƛƴŀǊȅ wŜǎŜŀǊŎƘ ƻƴ ǘƘŜ ¦ǎŜ ƻŦ tƻǊǘŀōƭŜ ±ŜŎǘƻǊ bŜǘǿƻǊƪ !ƴŀƭȅȊŜǊǎ ²ƻǊƪƛƴƎ 

ǿƛǘƘ ¢ǿƻ aŜŀǎǳǊŜƳŜƴǘ /ƻƛƭǎ ǘƻ 5ŜǘŜǊƳƛƴŜ ǘƘŜ LƳǇŜŘŀƴŎŜ ƻŦ bŜǘǿƻǊƪǎ ¢Ƙŀǘ !ǊŜ 5ƛŦŦƛŎǳƭǘ ǘƻ 

!ŎŎŜǎǎ 

aŀǊŎƛƴ ²ƻƧŎƛŜŎƘƻǿǎƪƛ ŀƴŘ YŀǘŜǊȅƴŀ IƻǾƻǊƻǾŀ ό/ŜƴǘǊŀƭ hŦŦƛŎŜ ƻŦ aŜŀǎǳǊŜǎΣ tƻƭŀƴŘύ 
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όнлм5ύ 

 

 

{ŜǊŘŀǊ .ǳȅǳƪ ό¢¦.L¢!Y ¦a9Σ ¢ǳǊƪŜȅύ 

!ƴŘǊŜŀ aŀǊƛǎŎƻǘǘƛ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ DŜƴƻǾŀΣ Lǘŀƭȅύ 

YƭŜƳŜƴ {ǘƛōŜǊƴƛƪ ό{ƭƻǾŜƴƛŀƴ LƴǎǘƛǘǳǘŜ ŦƻǊ vǳŀƭƛǘȅ ŀƴŘ aŜǘǊƻƭƻƎȅΣ {ƭƻǾŜƴƛŀύ 

мртммлтмууΥ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ !ŎǘƛǾƛǘƛŜǎ ƻŦ L9/κ/L{tw от ƻƴ ƛƴ {ƛǘǳ aŜŀǎǳǊŜƳŜƴǘ aŜǘƘƻŘ ŦƻǊ 

{ȅǎǘŜƳ 9a/ 

YƛƳƛƘƛǊƻ ¢ŀƧƛƳŀΣ aŀǎŀǎƘƛ ¢ŀƪŀōŜΣ 9ƛŎƘƛ YƻōŀȅŀǎƘƛ !ƴŘ ¢ƻǎƘƛŀƪƛ hƴƻ όb¢¢ !ŘǾŀƴŎŜŘ ¢ŜŎƘƴƻƭƻƎȅ 

/ƻǊǇƻǊŀǘƛƻƴΣ WŀǇŀƴύ 

bƻōǳȅǳƪƛ aƛǘǎǳȊǳƪŀ όaŀǘǎǳŘƻ ƭŀōƻǊŀǘƻǊȅΣ ¢ŜƭŜŎƻƳ 9ƴƎƛƴŜŜǊƛƴƎ /ŜƴǘŜǊΣ WŀǇŀƴύ 

мртммлтонфΥ 9a/ aŜŀǎǳǊŜƳŜƴǘǎ ƛƴ рD {ƳŀǊǘ tƻƭŜ {ȅǎǘŜƳ  

²Ŝƛπ/ƘƛƘ IǳŀƴƎΣ /ƘƛŀƻπWǳƛ IǳŀƴƎ ŀƴŘ tŀǳπ̧Ŝƴ [ƛŀǳ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ 

¢ŀƛǿŀƴύ 

 

 

 

 

 

 

 

уΥрл 

μ 

млΥмл 

όнлм9ύ 

 

 

¢Iπ9мΥ ¢ǊŀƴǎƛŜƴǘ 9a/ ϧ hǘƘŜǊǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ IƛŘŜŀƪƛ {ƻƴŜ ό¢ƻƘƻƪǳ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ ŀƴŘ  

bŀƻȅǳƪƛ ¢ǎǳƪŀƳƻǘƻ όhǘƻǿŀ 9ƭŜŎǘǊƛŎ /ƻΦΣ [ǘŘΦΣ WŀǇŀƴύ 

мртммлнуусΥ !ǎȅƳƳŜǘǊƛŎ ŎƘŀƴƎŜ ƻŦ ±πL ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ aŜǘŀƭ hȄƛŘŜ ǾŀǊƛǎǘƻǊǎ ŀǘ ƭƻǿ ŎǳǊǊŜƴǘ 

ǎǘǊŜǎǎŜŘ ōȅ ǎƘƻǊǘ ǇǳƭǎŜ 

bŀƻȅǳƪƛ ¢ǎǳƪŀƳƻǘƻ ŀƴŘ YŜƴǎǳƪŜ YƻƴŘƻ όhǘƻǿŀ 9ƭŜŎǘǊƛŎ /ƻΦΣ WŀǇŀƴύ 

aŀǎŀǊǳ LǎƘƛƛ ό¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ƻƪȅƻΣ WŀǇŀƴύ 

мртммлруфоΥ wŜǇǊƻŘǳŎƛōƛƭƛǘȅ ƻŦ ǘƘŜ wŜǎǇƻƴǎŜǎ ƻŦ ah±ǎ ǘƻ 9ȄǘǊŜƳŜƭȅ {ǘŜŜǇ tǳƭǎŜǎ ǿƛǘƘ ŀƴ 

C5¢5 aƻŘŜƭ 

IƛǊƻƪƛ hƪŀŘŀΣ ¢ŀǘǎǳƪƛ {ǳǿŀ ŀƴŘ ¸ƻǎƘƛƘƛǊƻ .ŀōŀ ό5ƻǎƘƛǎƘŀ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

bŀƻȅǳƪƛ ¢ǎǳƪŀƳƻǘƻ όhǘƻǿŀ 9ƭŜŎǘǊƛŎ /ƻΦΣ [ǘŘΦΣ WŀǇŀƴύ 

мртммлтрстΥ [ŀǘŎƘǳǇ {ŜƴǎƛǘƛǾƛǘȅ ǘƻ tƻƭŀǊƛǘȅ ƛƴ лΦорҡƳ /ah{ ¢ŜŎƘƴƻƭƻƎȅΥ ¢ǊŀƴǎƛŜƴǘ wŜǎǇƻƴǎŜ 

ǘƻ ±ƻƭǘŀƎŜ tǳƭǎŜ LƴƧŜŎǘƛƻƴ ŦƻǊ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ IƛƎƘπtƻǿŜǊ aƛŎǊƻǿŀǾŜ 9ŦŦŜŎǘǎ 

!ƘƳŀŘ wŀȊŀΣ {Ŏƻǘǘ ²ƛƭƭƛŀƳ IŀȅŘƻƴ ŀƴŘ !ŘǊƛŀƴ ¢Φ {ǳǘƛƴƧƻ ό/ǳǊǘƛƴ ¦ƴƛǾŜǊǎƛǘȅ ϧ /ǳǊǘƛƴ LƴǎǘƛǘǳǘŜ ƻŦ 

wŀŘƛƻ !ǎǘǊƻƴƻƳȅΣ !ǳǎǘǊŀƭƛŀύ 

мртммлттфсΥ LƳǇǊƻǾŜŘ ¢ƻƭŜǊŀƴŎŜ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ /ǊȅǇǘƻƎǊŀǇƘƛŎ 5ŜǾƛŎŜ ŀƎŀƛƴǎǘ /t! ōȅ 

tǊƻŎŜǎǎƛƴƎ ƛƴ CǊŜǉǳŜƴŎȅ 5ƻƳŀƛƴ ǘƻ wŜŘǳŎŜ 9ŦŦŜŎǘ ƻŦ bƻƛǎŜ 

IƛŘŜŀƪƛ {ƻƴŜ ό¢ƻƘƻƪǳ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

¸ǳƛŎƘƛ IŀȅŀǎƘƛ όbŀǊŀ LƴǎǘƛǘǳǘŜ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

aŀȅ ннΣ ¢ƘǳǊǎŘŀȅ                                                млΥплπмнΥлл 

 

 

 

млΥпл 

μ 

мнΥлл 

όнлм/ύ 

¢Iπ/нΥ {ȅǎǘŜƳ [ŜǾŜƭ 9a/ ŀƴŘ tǊƻǘŜŎǘƛƻƴ ŀƴŘ 9a/ ƛƴ ²ƛǊŜƭŜǎǎ /ƻƳƳǳƴƛŎŀǘƛƻƴΣ 

!ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ ƻŦ ¢ƘƛƴƎǎ ό!Lƻ¢ύΣ ŀƴŘ рDκсD {ƳŀǊǘ tƻƭŜǎ 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ {ǳƴƎπbƛŜƴ IǎƛŜƘ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ 

¢ŀƛǿŀƴύ ŀƴŘ tƻ ¸ǳ /ƘŜƴ ό¢ŀƛǿŀƴ 9ƭŜŎǘǊƛŎ wŜǎŜŀǊŎƘ ϧ ¢ŜǎǘƛƴƎ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ   

мртмлфупппΥ /ƻƳǇŀŎǘ wC !ōǎƻǊōŜǊ ŦƻǊ {ƘƛŜƭŘƛƴƎ /ƻƳǇƻƴŜƴǘ wŀŘƛŀǘƛƻƴ ƛƴ [ŀǇǘƻǇǎ 

¸ǳπYŀƛ IǳŀƴƎΣ CŜƛπtŜƴƎ [ŀƛ ŀƴŘ ¸Ŝƴπ{ƘŜƴƎ /ƘŜƴ όbŀǘƛƻƴŀƭ ¢ŀƛǇŜƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ 

¢ŀƛǿŀƴύ 

YǳŀƴπIǎǳŜƘ ¢ǎŜƴƎΣ /ƘŜƴƎπIǎƛǳƴƎ /ƘƛŀƴƎ ŀƴŘ /Ƙŀƻπ̧ǳ /ƘŜƴ όaƛŎǊƻπ{ǘŀǊ Lb¢[ /hΦΣ [¢5Σ ¢ŀƛǿŀƴύ 
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мртммлрослΥ ! {ŎƘƳƛǘǘ ¢ǊƛƎƎŜǊ /ƛǊŎǳƛǘ ǿƛǘƘ LƳǇǊƻǾŜŘ 9ƭŜŎǘǊƻǎǘŀǘƛŎ 5ƛǎŎƘŀǊƎŜ tǊƻǘŜŎǘƛƻƴ  

tƻ ¸ǳ /ƘŜƴΣ /Ƙƛ [ƛŀƴƎ ²ŀƴƎ ŀƴŘ /Ƙǳƴ IǳƴƎ [ƛƴ ό¢ŀƛǿŀƴ 9ƭŜŎǘǊƛŎ wŜǎŜŀǊŎƘ ϧ ¢ŜǎǘƛƴƎ /ŜƴǘŜǊΣ 

¢ŀƛǿŀƴύ  

мртммлофооΥ ²ŀǾŜŦǊƻƴǘ aǳƭǘƛǇƭŜȄƛƴƎ ŀƴŘ 5ŜπaǳƭǘƛǇƭŜȄƛƴƎ ƻŦ aǳƭǘƛǇƭŜ {ƛƎƴŀƭǎ ƛƴ aLah 

CŀŘƛƴƎ /ƘŀƴƴŜƭǎ 

WƻŜ [ŜŜ ŀƴŘ aƛƴƎ /ƘŀƴƎ ό{Ǉŀǘƛŀƭ 5ƛƎƛǘŀƭ {ȅǎǘŜƳǎΣ ¦{!ύ 

IŜƴπDŜǳƭ ¸ŜƘ ό/ŀƭƛŦƻǊƴƛŀ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{!ύ 

 

мртммлттлоΥ vǳŀƴǘƛŦƛŎŀǘƛƻƴ ƻŦ aŀǊƎƛƴǎ ŀƴŘ ¦ƴŎŜǊǘŀƛƴǘȅ ƛƴ ǘƘŜ !ōƛƭƛǘȅ ƻŦ tƻǿŜǊ /ƛǊŎǳƛǘǎ ǘƻ 

wŜǎƛǎǘ ʴ ¢ƻǘŀƭ 5ƻǎŜ wŀŘƛŀǘƛƻƴ ŀƴŘ 9at IŀǊƳƻƴƛŎ 9ŦŦŜŎǘǎ 

/ƘƛŎƘŜƴƎ [ƛǳ ŀƴŘ /ǳƛ aŜƴƎ ό¢ǎƛƴƎƘǳŀ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀύ  

/ǳƛ aŜƴƎ ό½ƘŜƧƛŀƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀύ 

 

 

 

млΥпл 

μ 

мнΥлл 

όнлм5ύ 

 

 

¢Iπ5нΥ .ƛƻƳŜŘƛŎŀƭ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎǎ ϧ9ƭŜŎǘǊƻƴƛŎ ǇŀŎƪŀƎƛƴƎ 9a/ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ²Ŝƴπ/ƘŜƴƎ [ŀƛ όaƛƴƎ /Ƙƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ  

мртммлорорΥ 5ŜǎƛƎƴ ƻŦ wC ¢ǊŀƴǎƳƛǘǘŜǊ CǊƻƴǘŜƴŘ ¦ǎŜŘ 9ƴǾŜƭƻǇŜ ¢ǊŀŎƪƛƴƎ ŦƻǊ aŜŘƛŎŀƭ LƳŀƎƛƴƎ 

/ƭŀǎǎƛŦƛŎŀǘƛƻƴǎ 

²Ŝƴπ/ƘŜƴƎ [ŀƛ ŀƴŘ wŜƴπWƛŜ [ƛƴ όaƛƴƎ /Ƙƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ  

WƛƴƎŎƘŜƴ ²ŀƴƎ ό·ƛΩŀƴ WƛŀƻǘƻƴƎπ[ƛǾŜǊǇƻƻƭ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀύ 

мртммлттфлΥ !ǎǎŜǎǎƳŜƴǘ ƻŦ ƛƴ ǎƛǘǳ 9ƭŜŎǘǊƛŎ CƛŜƭŘ ƛƴ IǳƳŀƴ .ƻŘȅ 9ȄǇƻǎŜŘ ǘƻ [ƻǿπCǊŜǉǳŜƴŎȅ 

aŀƎƴŜǘƛŎ CƛŜƭŘ ǳǎƛƴƎ bƻƴǳƴƛŦƻǊƳ !ŘŀǇǘƛǾŜ {ŀƳǇƭƛƴƎ 

¸ƛƴƭƛŀƴƎ 5ƛŀƻ ό{ƻǳǘƘ /Ƙƛƴŀ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀύ 

мртммлуплрΥ LƳǇŀŎǘǎ ƻƴ /ƻǳǇƭƛƴƎ ±ƻƭǘŀƎŜ ƛƴ tLC! ōȅ 5ƛŦŦŜǊŜƴǘƛŀƭ ŀƴŘ /ƻƳƳƻƴ aƻŘŜǎ ƛƴ ¦{. 

{ƛƎƴŀƭƛƴƎ 

¸ǳŀƴπ̧ǳŀƴ ¢ǎŀƛ ŀƴŘ wǳŜȅπ.ŜŜƛ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

/ƘǳƴπIǳŀƴƎ [ŜŜ ό¦ƴƛǾŜǊǎŀƭ {ŎƛŜƴǘƛŦƛŎ LƴŘǳǎǘǊƛŀƭ /ƻƳǇŀƴȅΣ ¢ŀƛǿŀƴύ 

 

 

 

млΥпл 

μ 

мнΥлл 

όнлм5ύ 

 

 

¢Iπ9нΥ 9a/ ƛƴ bŀƴƻǘŜŎƘƴƻƭƻƎȅ ŀƴŘ !ŘǾŀƴŎŜŘ aŀǘŜǊƛŀƭǎ  
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ {ǊŜŜƪŀƴǘƘ DƛƴƴŀǊŀƳ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ {ƛƴƎŀǇƻǊŜύ ŀƴŘ 

 {ƘŜƴ {Ƙƻǳ aŀȄ /ƘǳƴƎ όbŀǘƛƻƴŀƭ tŜƴƎƘǳ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлмлрнΥ 5ǳŀƭπ/Ǌƻǎǎ ¦ƭǘǊŀǿƛŘŜōŀƴŘ !ōǎƻǊōŜǊ 5ŜǎƛƎƴ 

²Ŝƛπ/Ƙǳƴ Yŀƻ ŀƴŘ /ƘŜƴƎπbŀƴ /Ƙƛǳ ό¸ǳŀƴ ½Ŝ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

/Ƙǳƴπ¢ŜƴƎ /ƘŜƴ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ŀƴŘ LƴǎǇŜŎǘƛƻƴΣ ¢ŀƛǿŀƴύ 

/ŀǎǇŜǊ ¢ǎŀƛ ό!ǳǊŀȅ ¢ŜŎƘƴƻƭƻƎȅ /ƻǊǇƻǊŀǘƛƻƴΣ ¢ŀƛǿŀƴύ 

мртммлмлроΥ .ŀƴŘǇŀǎǎ [ƛƴŜŀǊπǘƻπ/ƛǊŎǳƭŀǊ tƻƭŀǊƛȊŀǘƛƻƴ /ƻƴǾŜǊǘŜǊ ŦƻǊ L{aπōŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ 

/ƘŜƴƎπIǎƛƴ Yǳ ŀƴŘ /ƘŜƴƎπbŀƴ /Ƙƛǳ ό¸ǳŀƴ ½Ŝ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

aƛƴƎπYǳƴ IǎƛŜƘ ŀƴŘ [ƛŀƴƎπ̧ŀƴƎ [ƛƴ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ϧ LƴǎǇŜŎǘƛƻƴΣ ¢ŀƛǿŀƴύ 

¸ǳŀƴπCǳ Yǳ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 

мртммлнфмсΥ !ǊŀƳƛŘ ŀƴŘ /ŜƭƭǳƭƻǎŜ bŀƴƻŦƛōŜǊ !ŜǊƻƎŜƭ ŦƻǊ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ²ŀǾŜ !ǘǘŜƴǳŀǘƛƻƴ 

Yƻƪƛƭŀ YƘŀƴŀƭΣ {ǊŜŜƪŀƴǘƘ DƛƴƴŀǊŀƳ ŀƴŘ ¸ŀƴƎ ¸ƻƴƎ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ 

{ƛƴƎŀǇƻǊŜύ 
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мртммлорлпΥ /ŜƭƭǳƭƻǎŜπ.ŀǎŜŘ !ǉǳŜƻǳǎ tƻƭȅǳǊŜǘƘŀƴŜ !ŜǊƻƎŜƭǎ ŦƻǊ .ƛŦǳƴŎǘƛƻƴŀƭ 

9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ ²ŀǾŜ !ǇǇƭƛŎŀǘƛƻƴ 

{ǊŜŜƪŀƴǘƘ DƛƴƴŀǊŀƳΣ Yƻƪƛƭŀ YƘŀƴŀƭ ŀƴŘ ¸ŀƴƎ ¸ƻƴƎ όbŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƛƴƎŀǇƻǊŜΣ 

{ƛƴƎŀǇƻǊŜύ 

aŀȅ ннΣ ¢ƘǳǊǎŘŀȅ                                                моΥплπмрΥнл 

 

 

 

 

 

 

моΥпл 

μ 

мрΥнл 

όнлм.ύ 

 

 

¢Iπ.оΥ !ƴǘŜƴƴŀ ŀƴŘ ²ŀǾŜ tǊƻǇŀƎŀǘƛƻƴ L± 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ /ƘǳƴƎπ¢ǎŜ aƛŎƘŀŜƭ ²ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммллтлрΥ !ǎȅƳƳŜǘǊƛŎ /ƻǇƭŀƴŀǊ {ǘǊƛǇ {ǘǊǳŎǘǳǊŜ !ƴǘŜƴƴŀ ŦƻǊ ¢ǊƛǇƭŜπ.ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ 

¸ǳπ/ƘŜƴ /ƘƛǳΣ /Ƙƛŀ Iŀƻ Yǳ ŀƴŘ /ƘƛŀπIǎƛ {ƘŜƴ όaƛƴƎ /Ƙƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

aƛƴƎπ{Ƙŀƴ [ƛƴ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ϧ LƴǎǇŜŎǘƛƻƴΣ ¢ŀƛǿŀƴύ 

¸ǳŀƴπCǳ Yǳ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 

мртммлтмусΥ ! ²ƛŘŜōŀƴŘ Iπ{ƘŀǇŜ !ǇŜǊǘǳǊŜ /ƻǳǇƭŜŘ aƛŎǊƻǎǘǊƛǇ !ƴǘŜƴƴŀ !ǊǊŀȅ ŦƻǊ ƳƳ² 

aƻōƛƭŜ !ǇǇƭƛŎŀǘƛƻƴǎ 

¢ŀƛπ/ƛ ¢ŀƴƎΣ WǳƛπIŀƴ ¢ŀƛΣ tŜƛπIǎǳŀƴ ¸ŀƴƎ ŀƴŘ /ƘƛŜƴπ/ƘŀƴƎ IǳŀƴƎ ό¸ǳŀƴ ½Ŝ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтпрмΥ IƛƎƘπhǊŘŜǊ 5ȅƴŀƳƛŎ aƻŘŜ 5ŜŎƻƳǇƻǎƛǘƛƻƴ ŦƻǊ aǳƭǘƛŘƛƳŜƴǎƛƻƴŀƭ IŀǊƳƻƴƛŎ 

wŜǘǊƛŜǾŀƭ 

¸ŀƴƳƛƴƎ ½ƘŀƴƎ ŀƴŘ {ǘŜǾŜƴ {ƘƛŎƘŀƴƎ Dŀƻ ό/ƘƛƴŜǎŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ IƻƴƎ YƻƴƎΣ IƻƴƎ YƻƴƎύ  

[ƛƧǳƴ WƛŀƴƎ όaƛǎǎƻǳǊƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¦{! ϧ 9a/ [ŀōΣ ¦{!ύ 

мртммлтуннΥ wC LƴǘŜǊŦŜǊƻƳŜǘŜǊπ.ŀǎŜŘ ¦ƴƛǘŀǊȅ aŀǘǊƛȄ {ȅƴǘƘŜǎƛǎ ŦƻǊ !ƴŀƭƻƎ !ǊǊŀȅ 

.ŜŀƳŦƻǊƳƛƴƎ 

aƛƴƴƛƴƎ ½Ƙǳ όwǳǘƎŜǊǎ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{!ύ 

/ƘǳƴƎπ¢ǎŜ aƛŎƘŀŜƭ ²ǳ όwǳǘƎŜǊǎ ¦ƴƛǾŜǊǎƛǘȅΣ ¦{! ϧ bŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

 

 

 

 

 

моΥпл 

μ 

мрΥнл 

όнлм/ύ 

 

 

¢Iπ/оΥ 9a/ aŜŀǎǳǊŜƳŜƴǘ ŀƴŘ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ L± 
{Ŝǎǎƛƻƴ /ƘŀƛǊǎΥ bƻȊƻƳƛ aƛȅŀƪŜ όb9/ /ƻǊƻǇƻǊŀǘƛƻƴΣ WŀǇŀƴύ ŀƴŘ  

/ƘƛƘπIǳƴƎ [ŜŜ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 

мртмлфолпоΥ ! tǊƻǇƻǎŀƭ ƻŦ ¢Ŝǎǘ {Ŝǘπ¦Ǉ ŦƻǊ ǘƘŜ {ŜǇŀǊŀǘƛƻƴ ƻŦ Dŀb ¢ǊŀƴǎƛǎǘƻǊǎ 5ǳǊƛƴƎ 

aŜŀǎǳǊŜƳŜƴǘǎ ƻŦ wŀŘƛŀǘŜŘ 9Ƴƛǎǎƛƻƴǎ ƛƴ ǘƘŜ DƛƎŀƘŜǊǘȊ .ŀƴŘ 

YǊȊȅǎȊǘƻŦ {ƛŜŎȊƪŀǊŜƪΣ !ŘŀƳ aŀŎƪƻǿƛŀƪΣ aƛŎƘŀƭ wƻƪƻǎǎƻǿǎƪƛΣ ¢ƻƳŀǎȊ ²ŀǊȊȅƴǎƪƛΣ wŀŘƻǎƭŀǿ 

{ȊŎȊŜǇŀƴǎƪƛ ŀƴŘ .ŀǊǘƭƻƳƛŜƧ bŀƎƻǊƴȅ ό[ǳƪŀǎƛŜǿƛŎȊ π tƻȊƴŀƴ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ tƻƭŀƴŘύ 

мртммллсрсΥ ±ŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ±ƻƭǘŀƎŜκ/ǳǊǊŜƴǘ /ƻƴǾŜǊǎƛƻƴ CŀŎǘƻǊ ŘǳŜ ǘƻ ŎƻƴǾŜǊǎƛƻƴ ŦǊƻƳ 

5ƛŦŦŜǊŜƴǘƛŀƭ aƻŘŜ ǘƻ /ƻƳƳƻƴ aƻŘŜ ƻŦ ¢ǊŀƴǎŦƻǊƳŜǊπ¢ȅǇŜ !!bǎ ŦƻǊ /ƻƴŘǳŎǘŜŘ 9Ƴƛǎǎƛƻƴǎ ƻƴ 

уπǿƛǊŜ ¦ƴǎŎǊŜŜƴŜŘ .ŀƭŀƴŎŜŘ tŀƛǊǎ 

bƻȊƻƳƛ aƛȅŀƪŜ όb9/ /ƻǊƻǇƻǊŀǘƛƻƴΣ WŀǇŀƴύΤ bŀƻȅŀ IŀǊŀƎǳŎƘƛ όCǳƧƛŦƛƭƳ .ǳǎƛƴŜǎǎ LƴƴƻǾŀǘƛƻƴ 

/ƻǊǇΦΣ WŀǇŀƴύΤ CǳƧƛƻ !ƳŜƳƛȅŀ ό±//L /ƻǳƴŎƛƭ ϧ ¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 9ƭŜŎǘǊƻπ/ƻƳƳǳƴƛŎŀǘƛƻƴǎΣ 

WŀǇŀƴύΤ bƻōǳƻ YǳǿŀōŀǊŀ όYȅǳǎƘǳ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύΤ IƛŘŜƴƻǊƛ aǳǊŀƳŀǘǎǳ ό±//L 

/ƻǳƴŎƛƭΣ WŀǇŀƴύ 

мртммломунΥ aŜŀǎǳǊŜƳŜƴǘǎ ƻŦ 9Ƴƛǎǎƛƻƴ {ǇŜŎǘǊŀ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ 5ŜǘŜŎǘƻǊǎ ŀƴŘ .ŀƴŘǿƛŘǘƘǎ ŀǘ 

{ǳōŎŀǊǊƛŜǊ wŜǎƻƭǳǘƛƻƴ ƛƴ ŀ wŜǾŜǊōŜǊŀǘƛƻƴ /ƘŀƳōŜǊ 

[ǳƪŀǎ hǇǇŜǊƳŀƴƴ ό¢¦ .ǊŀǳƴǎŎƘǿŜƛƎΣ DŜǊƳŀƴȅύ 

wƻōŜǊǘ DŜƛǎŜ ό[ŜƛǇȊƛƎ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ !ǇǇƭƛŜŘ {ŎƛŜƴŎŜǎΣ DŜǊƳŀƴȅύ 
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мртммлтромΥ WƛǘǘŜǊ aƻŘŜƭƛƴƎ 5ǳŜ ǘƻ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ LƴǘŜǊŦŜǊŜƴŎŜ ƛƴ 9ƭŜŎǘǊƻπƻǇǘƛŎ 

aƻŘǳƭŀǘƻǊǎ 

Iŀǎŀƴ !ƘƳŜŘΣ {ŀƳŜŜǊ IŜƳƳŀŘȅ ŀƴŘ  

9Řƭ {ŎƘŀƳƛƭƻƎƭǳ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŜǿ aŜȄƛŎƻΣ ¦{!ύ 

tŀȅƳŀƴ ½ŀǊƪŜǎƘπIŀ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŜǿ aŜȄƛŎƻΣ ¦{!ύ 

мртммлтссоΥ ! bƻǾŜƭ DǊƻǳƴŘ tƭŀƴŜ 5ŜǎƛƎƴ ŦƻǊ {ŜƳƛπ!ƴŜŎƘƻƛŎ /ƘŀƳōŜǊ ƛƴ 9aL aŜŀǎǳǊŜƳŜƴǘ 

/ƘƛƘπIǳƴƎ [ŜŜ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύΤ 5ƛƴƎπ.ƛƴƎ [ƛƴ όbŀǘƛƻƴŀƭ 

¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

 

 

 

 

 

моΥпл 

μ 

мрΥнл 

όнлм5ύ 

 

 

¢Iπ5оΥ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ ŀƴŘ tƻǿŜǊ LƴǘŜƎǊƛǘȅ LL 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ ²Ŝƴπ/ƘŜƴƎ [ŀƛ όaƛƴƎ /Ƙƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ  

мртммлормсΥ aŜŀǎǳǊŜŘ ¢ǊŀƴǎƳƛǘǘŜǊ ŀƴŘ 5ƛŦŦŜǊŜƴǘƛŀƭ LƴǇǳǘ wŜǘǳǊƴ [ƻǎǎ ƻŦ aǳƭǘƛƭŀȅŜǊ tǊƛƴǘŜŘ 

/ƛǊŎǳƛǘ .ƻŀǊŘ ǿƛǘƘ [ƻŀŘ LƳǇŜŘŀƴŎŜ 5ŜǎƛƎƴ ŀƴŘ bƻƛǎŜ WƛǘǘŜǊ !ƴŀƭȅǎƛǎ 

²Ŝƴπ/ƘŜƴƎ [ŀƛ ŀƴŘ IǎƛπWŜƴ [ƛǳ όaƛƴƎ /Ƙƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ  

²Ŝƴ [ƛǳ ό·ƛΩŀƴ WƛŀƻǘƻƴƎπ[ƛǾŜǊǇƻƻƭ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀύ 

мртммлтрлоΥ ! aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎ aƻŘŜƭƛƴƎ ŀƴŘ hǇǘƛƳƛȊŀǘƛƻƴ CǊŀƳŜǿƻǊƪ ŦƻǊ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ 

5ŜǎƛƎƴ {ǳǇǇƻǊǘ 

Wǳƭƛŀƴ ²ƛǘƘƻŜŦǘΣ 9ƳǊŜ 9ŎƛƪΣ Wŀƴ ²ŀǎǘƛŀƴ ŀƴŘ WǳǊƎŜƴ DƻǘȊŜ ό¢¦ 5ƻǊǘƳǳƴŘΣ DŜǊƳŀƴȅύ 

²ŜǊƴŜǊ WƻƘƴ όt¸w!aL59нрнр ϧ ¢¦ 5ƻǊǘƳǳƴŘΣ DŜǊƳŀƴȅύ 

wŀƭŦ .ǊǳƴƛƴƎ ό½ǳƪŜƴ DƳōIκ9a/ ¢ŜŎƘƴƻƭƻƎȅ /ŜƴǘŜǊ tŀŘŜǊōƻǊƴΣ DŜǊƳŀƴȅύ 

мртммлтсммΥ {ƛƳǳƭŀǘƛƻƴ ƻŦ aƻŘŜ /ƻƴǾŜǊǎƛƻƴ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƛƴ ¢ǿƛǎǘŜŘκ¦ƴǘǿƛǎǘŜŘ tŀƛǊ /ŀōƭŜ 

tƭŀŎŜŘ bŜŀǊ {ƘƛŜƭŘŜŘ tƻǿŜǊ {ǳǇǇƭȅ /ŀōƭŜ 

aŀƻ LƴƻǳŜΣ ¢ƻƘƭǳ aŀǘǎǳǎƘƛƳŀΣ 5ŀƛǎǳƪŜ bŀƪŀȅŀƳŀ ŀƴŘ ¸ǳƪƛ CǳƪǳƳƻǘƻ όYȅǳǎƘǳ LƴǎǘƛǘǳǘŜ ƻŦ 

¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртммлнуупΥ 9ƭŜŎǘǊƛŎŀƭ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ IƛƎƘπ{ǇŜŜŘ wŀǿ /ŀōƭŜǎ ƛƴ tŜǊƛǇƘŜǊŀƭ /ƻƳǇƻƴŜƴǘ 

LƴǘŜǊŎƻƴƴŜŎǘ 9ȄǇǊŜǎǎ όt/LŜύ рΦл ŀƴŘ .ŜȅƻƴŘ 

IǳŀŦŀƴƎ Wǳ ŀƴŘ YŀǊŜƴ YŀƴƎ όLƴǘŜƭΣ ¦{!ύ 

WƛƳƳȅ Iǎǳ όLƴǘŜƭΣ ¢ŀƛǿŀƴύ  

[ƻƻƴƎ Wƛƴ ŀƴŘ IǳŀƴȊƘƻƴƎ ¸ŀƴ ό[ǳȄǎƘŀǊŜΣ /Ƙƛƴŀύ 

мртммлонууΥ !ƴŀƭȅǎƛǎ ƻŦ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ tŜǊŦƻǊƳŀƴŎŜ ƻŦ ¢ǿƛƴŀȄ /ŀōƭŜ ǳƴŘŜǊ .ŜƴŘƛƴƎ 

/ƻƴŘƛǘƛƻƴǎ 

¸ǳ .ƛΣ {Ƙƛǘŀƻ [ƛǳΣ .ƛ ¸ƛΣ ·ƛŀƴƎ [ƛǳΣ ½ƘŜƴƎ ¸ŀƴ ŀƴŘ ¸ƛǊŀƴ ½ƘŀƴƎ ό½¢9 /ƻǊǇƻǊŀǘƛƻƴΣ /Ƙƛƴŀύ 

 
 

aŀȅ ннΣ ¢ƘǳǊǎŘŀȅ                                                моΥплπмрΥнл 

 

 

 

 

tоΥ wŜƎǳƭŀǊ tƻǎǘŜǊ {Ŝǎǎƛƻƴ 
{Ŝǎǎƛƻƴ /ƘŀƛǊΥ aƛƴƎπ[ƛƴ /ƘǳŀƴƎ  

όbŀǘƛƻƴŀƭ tŜƴƎƘǳ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртмлсуоспΥ ! DŀbπōŀǎŜŘ CǳƭƭȅπLƴǘŜƎǊŀǘŜŘ ¢ǊŀƴǎŎŜƛǾŜǊ aƻŘǳƭŜ ŦƻǊ ±πōŀƴŘ ²ƛǊŜƭŜǎǎ 
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/ƻƳƳǳƴƛŎŀǘƛƻƴ {ȅǎǘŜƳǎ 

Iŀƻπ̧ǳ [ǳƻΣ IŜƴƎπ¢ǳƴƎ Iǎǳ ŀƴŘ ¸ƛπCŀƴ ¢ǎŀƻ όbŀǘƛƻƴŀƭ ¸ŀƴƎ aƛƴƎ /Ƙƛŀƻ ¢ǳƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ 

¢ŀƛǿŀƴύ 

мртмлтрлофΥ bƻǾŜƭ ²ƛƴŘƛƴƎ aŜǘƘƻŘ ŦƻǊ 9ƴƘŀƴŎŜŘ .ŀƴŘǿƛŘǘƘ ƛƴ ¢ƻǊƻƛŘŀƭ /ƻǊŜǎ 

¸Ŝǳ ¢ƻǊƴƎ ¸ŀǳ όbŀǘƛƻƴŀƭ /Ƙƛƴπ̧ƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

/ƘƛƘπ[ǳƴƎ ¸ŀƴƎ ό!ǎƛŀƴ tƻǿŜǊ 5ŜǾƛŎŜǎ LƴŎΦΣ ¢ŀƛǿŀƴύ 

мртмлфтнтсΥ .ŀƴŘǿƛŘǘƘ [ƛƳƛǘŀǘƛƻƴ ƻŦ {!{ /ŀōƭŜ aŜŀǎǳǊŜƳŜƴǘǎ ŀŦǘŜǊ н·π¢ƘǊǳ 5ŜπŜƳōŜŘŘƛƴƎ 

²ŜƛπIǎƛǳ ¢ǎŀƛ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ϧ .ƛȊ[ƛƴƪ LƴǘŜǊƴŀǘƛƻƴŀƭ 

/ƻǊǇƻǊŀǘƛƻƴΣ ¢ŀƛǿŀƴύ 

5ƛƴƎπ.ƛƴƎ [ƛƴ ŀƴŘ tƻπWǳƛ [ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

¢ȊǳπCŀƴƎ ¢ǎŜƴƎ ό.ƛȊƭƛƴƪ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻǊǇƻǊŀǘƛƻƴΣ ¢ŀƛǿŀƴύ 

мртмлфунфлΥ {ǘǳŘȅ ƻƴ ǘƘŜ 9ŦŦŜŎǘǎ ƻŦ WŀƳƳŜǊ [ƻŎŀǘƛƻƴ ƻƴ ŀ ¢ŀƴƪ ǿƛǘƘ !ŘŘπƻƴ !ƴǘƛπ5ǊƻƴŜ .ƛǊŘ 

/ŀƎŜ {ǘǊǳŎǘǳǊŜ 

{ƘŜƴ {Ƙƻǳ aŀȄ /ƘǳƴƎ όbŀǘƛƻƴŀƭ tŜƴƎƘǳ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

{ƘƛƘπ/ƘǳƴƎ ¢ǳŀƴ ό!ǎƛŀ 9ŀǎǘŜǊƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртмлфтмпоΥ aƛƭƭƛƳŜǘŜǊπ²ŀǾŜ 5ǳŀƭπtƻƭŀǊƛȊŜŘ IƛƎƘπLǎƻƭŀǘƛƻƴ CƛƭǘŜǊƛƴƎ tŀǘŎƘ !ǊǊŀȅ !ƴǘŜƴƴŀ 

Yǳƻπ{ƘŜƴƎ /ƘƛƴΣ ¸ǳƴπ¢ŀƛ /ƘǳŀƴƎ ŀƴŘ ¸ƛπ/Ƙȅǳƴ /ƘƛŀƴƎ ό/ƘŀƴƎ DǳƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

/ƘŀƻπIǎƛŀƴƎ [ƛŀƻ ό{D{ ¢ŀƛǿŀƴ [ǘŘΦΣ ¢ŀƛǿŀƴύ 

9ǊƛŎ {Φ [ƛ όbŀǘƛƻƴŀƭ ¢ŀƛǇŜƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртмлфтллфΥ LƴŦƭǳŜƴŎŜ ƻŦ WŀƳƳŜǊ 5ǊƻƴŜ ¢ǊŀƴǎƳƛǘǘŜŘ tƻǿŜǊ ǘƻ wŀŘŀǊ ƛƴ 9ƭŜŎǘǊƻƴƛŎ ²ŀǊŦŀǊŜ 

{ƘŜƴ {Ƙƻǳ aŀȄ /ƘǳƴƎ όbŀǘƛƻƴŀƭ tŜƴƎƘǳ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

{ƘƛƘπ/ƘǳƴƎ ¢ǳŀƴ ό!ǎƛŀ 9ŀǎǘŜǊƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртмлфтнтсΥ .ŀƴŘǿƛŘǘƘ [ƛƳƛǘŀǘƛƻƴ ƻŦ {!{ /ŀōƭŜ aŜŀǎǳǊŜƳŜƴǘǎ ŀŦǘŜǊ н·π¢ƘǊǳ 5ŜπŜƳōŜŘŘƛƴƎ 

²ŜƛπIǎƛǳ ¢ǎŀƛ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ϧ .ƛȊ[ƛƴƪ LƴǘŜǊƴŀǘƛƻƴŀƭ 

/ƻǊǇƻǊŀǘƛƻƴΣ ¢ŀƛǿŀƴύ 

5ƛƴƎπ.ƛƴƎ [ƛƴ ŀƴŘ tƻπWǳƛ [ǳ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

¢ȊǳπCŀƴƎ ¢ǎŜƴƎ ό.ƛȊƭƛƴƪ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻǊǇƻǊŀǘƛƻƴΣ ¢ŀƛǿŀƴύ 

мртммлнпооΥ 9ŦŦƛŎƛŜƴǘ aƛƭƭƛƳŜǘŜǊπ²ŀǾŜ {!w LƳŀƎƛƴƎ aŜǘƘƻŘ .ŀǎŜŘ ƻƴ LƴǘŜǊǇƻƭŀǘƛƻƴ 

¢ŜŎƘƴƛǉǳŜ 

aƛƴƎπ!ƴ /ƘǳƴƎΣ WǳƴπIŀƻ ½ƘŀƴƎΣ aƛƴƎπ/Ƙǳƴ IǎƛŜƘΣ /Ƙƛŀπ²Ŝƛ [ƛƴΣ /Ƙƛŀ /Ƙǳƴ Iǎǳ ŀƴŘ {ǳƴƎπ̧ǳƴ 

/Ƙŀƛ όbŀǘƛƻƴŀƭ ¢ŀƛǇŜƛ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлллрфΥ aǳƭǘƛǇƘȅǎƛŎǎ {ƛƳǳƭŀǘƛƻƴ ŀƴŘ 5ŜǎƛƎƴ ƻŦ .ǊƻŀŘōŀƴŘ /ǳǊǊŜƴǘ tǊƻōŜ 

WƛƴƎȄǳŀƴ ·ƛŀΣ tƛƴƎŀƴ 5ǳ ŀƴŘ ¸ŀȅŀ [ƛŀƴƎ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ 9ƭŜŎǘǊƻƴƛŎ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ƻŦ 

/ƘƛƴŀΣ /Ƙƛƴŀύ 

мртммлмфлпΥ ! .ǊƻŀŘōŀƴŘ IƛƎƘ Lǎƻƭŀǘƛƻƴ {t5¢ {ǿƛǘŎƘ ŦƻǊ wŜŎƻƴŦƛƎǳǊŀōƭŜ {ǳōπс DIȊ !ƴǘŜƴƴŀ 

!ǊǊŀȅǎ 

WƛǳƴπWƛŜ IǳŀƴƎΣ Iŀƻπ̧ǳ [ǳƻΣ IŜƴƎπ¢ǳƴƎ Iǎǳ ŀƴŘ ¸ƛπCŀƴ ¢ǎŀƻ όbŀǘƛƻƴŀƭ ¸ŀƴƎ aƛƴƎ /Ƙƛŀƻ ¢ǳƴƎ 

¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлнумуΥ 9ƭŜŎǘǊƻƳŀƎƴŜǘƛŎ LƴǘŜǊŦŜǊŜƴŎŜ {ƘƛŜƭŘƛƴƎ tǊƻǇŜǊǘȅ ƻŦ /ŀǊǊƛŜǊπ5ƻǇŜŘ ¢ǊŀƴǎǇŀǊŜƴǘ 

DǊŀǇƘŜƴŜ 
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wȅƻǘŀ hƪǳŘŀ ό!D/ LƴŎΦ ϧ !ƻȅŀƳŀ Dŀƪǳƛƴ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

YŀȊǳƘƛƪƻ bƛǿŀƴƻ ŀƴŘ bŀƻǘƻ hƻǘŀ ό!D/ LƴŎΦΣ WŀǇŀƴύ 

YƻǎŜƛ ¢ƻƳƛȊŀǿŀΣ ¸ŀƳŀǘƻ {ƘƛƴŀŘŀΣ wȅƻǎǳƪŜ {ǳƎŀΣ ¢ŀƪŜǎƘƛ ²ŀǘŀƴŀōŜ ŀƴŘ {ƘƛƴƧƛ YƻƘ ό!ƻȅŀƳŀ 

Dŀƪǳƛƴ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

мртммлнруфΥ !ƴŀƭȅǎƛǎ ŀƴŘ LƳǇǊƻǾŜƳŜƴǘ ¢ŜŎƘƴƛǉǳŜǎ ŦƻǊ {ƛƎƴŀƭ LƴǘŜƎǊƛǘȅ ŀƴŘ ¢ƘŜǊƳŀƭ 9ŦŦŜŎǘ ƻŦ 

IƛƎƘπ{ǇŜŜŘ tƻƎƻ tƛƴ {ǘǊǳŎǘǳǊŜǎ 

¢ȊǳπIŀƻ IƻΣ IŀƴπbƛŜƴ [ƛƴΣ tƻπIǎǳŀƴ /ƘŜƴΣ /ƘƛƴƎπ̧ŀ /ƘŀƴƎΣ ¸Ŝƴπ¢Ȋǳ /ƘŀƴƎΣ Lπ[ƛ ¸ŀƴƎ ŀƴŘ ¸ŀπ

¢ƛƴƎ /Ƙƻǳ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

/ƘƛǳπYǳƻ /ƘŜƴ ό.ǳǊŜŀǳ ƻŦ {ǘŀƴŘŀǊŘǎΣ aŜǘǊƻƭƻƎȅ ŀƴŘ LƴǎǇŜŎǘƛƻƴΣ ¢ŀƛǿŀƴύ 

мртммлнтстΥ ! IƻƭƛǎǘƛŎ !ǇǇǊƻŀŎƘ ǘƻ /ƘŀǊŀŎǘŜǊƛȊŜ {ƛƎƴŀƭ ±ƛŀǎ ƛƴ !ƴƛǎƻǘǊƻǇƛŎ t/. {ǳōǎǘǊŀǘŜǎ 

ŦƻǊ t/LŜ DŜƴс 

bƛŎƪ YΦ IΦ IǳŀƴƎ όIŜǿƭŜǘǘ tŀŎƪŀǊŘ 9ƴǘŜǊǇǊƛǎŜΣ ¢ŀƛǿŀƴύ 

мртммлнунмΥ wŜŦƭŜŎǘƛƻƴ ŀƴŘ ¢ǊŀƴǎƳƛǎǎƛƻƴ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ /ƻƳǇƻǎƛǘŜǎ /ƻƴǘŀƛƴƛƴƎ !Ǝπ

/ƻŀǘŜŘ /ǳ CƭŀƪŜǎ 

¢ŜǊǳƘƛǊƻ YŀǎŀƎƛ ŀƴŘ YŀȊǳȅŀ DƻŘŀ ό{ŀƴȅƻπhƴƻŘŀ /ƛǘȅ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

{ƘƛƴƛŎƘƛǊƻ ¸ŀƳŀƳƻǘƻ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ IȅƻƎƻΣ WŀǇŀƴύ 

мртммлнфмнΥ ! /ƻƳǇŀǊŀǘƛǾŜ {ǘǳŘȅ ƻƴ CƛŜƭŘ ¦ƴƛŦƻǊƳƛǘȅ ƛƴ wŜǾŜǊōŜǊŀǘƛƻƴ /ƘŀƳōŜǊ ¦ǎƛƴƎ 

aƻŘŜ ¢ǳƴƴƛƴƎ ŀƴŘ aƻŘŜ {ǘƛǊǊƛƴƎ ¢ŜŎƘƴƛǉǳŜǎ 

Cǳπ½Ƙƛ ¸Ŝ ŀƴŘ /Ƙƛǳπ/ƘƛƘ /Ƙƻǳ όbŀǘƛƻƴŀƭ /ŜƴǘǊŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлнууфΥ {ȅǎǘŜƳ [ŜǾŜƭ мнDōǇǎ {ŜǊ5Ŝǎ 9ȅŜ 5ƛŀƎǊŀƳ tǊŜŘƛŎǘƛƻƴ ǿƛǘƘ {ƻ/ 9ǉǳŀƭƛȊŜǊ 9ŦŦŜŎǘǎ 

¸ǳƴŀ YƛƳΣ /ƘǳƴƎƧǳ YƛƳΣ 5ŀŜ Iȅǳƴ /ƘƻΣ ¢ŀƛ {ƛƪ ¸ŀƴƎ ŀƴŘ ¸ƻƴƎ {Ŝƻƪ YŀƴƎ ό[D 9ƭŜŎǘǊƻƴƛŎǎ LƴŎΦΣ 

YƻǊŜŀύ 

мртммлрнлсΥ ¢ƘŜ 9ŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ {ǳǇǇǊŜǎǎƛƻƴ ŦƻǊ ¸π/ŀǇŀŎƛǘƻǊ ǿƛǘƘ 5ƛŦŦŜǊŜƴǘ DǊƻǳƴŘ !ǊŜŀ 

/Ƙƛπ̧ǳŀƴ ¸ŀƻ ŀƴŘ ¢ǎǳƴƎπ/ƘƛƴƎ [ƛƴ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ  

²ŜƴπWƛŀƻ [ƛŀƻ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

 

мртммлсотнΥ LƳǇǊƻǾŜƳŜƴǘ ƻŦ ŀ bǳƳŜǊƛŎŀƭ aƻŘŜƭ ŦƻǊ /ŀƭŎǳƭŀǘƛƴƎ tƻǿŜǊ !ōǎƻǊǇǘƛƻƴ wŀǘƛƻ ŦƻǊ 

ŀ ±ŜǊǘƛŎŀƭ aƛƴǳǘŜ 5ƛǇƻƭŜ 

YŜƴ {ŀǘƻ όbŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ hȅŀƳŀ /ƻƭƭŜƎŜΣ WŀǇŀƴύ  

¸ƻǎƘƛǘǎǳƎǳ YŀƳƛƳǳǊŀ ό¦ǘǎǳƴƻƳƛȅŀ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 

мртммлсттуΥ ¢ǊƛπōŀƴŘ !ǎȅƳƳŜǘǊƛŎ /ƻǇƭŀƴŀǊ ²ŀǾŜ !ƴǘŜƴƴŀ ŦƻǊ CƛŦǘƘ DŜƴŜǊŀǘƛƻƴ aƻōƛƭŜ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ !ǇǇƭƛŎŀǘƛƻƴǎ 

IǳƴƎπ̧ŜƘ /ƘŀƴƎ ŀƴŘ ¸ǳŀƴπCǳ Yǳ ό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ ¢ŀƛǿŀƴύ 

¢ȊǳπIŀƻ Iƻ όCŜƴƎ /Ƙƛŀ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтнмпΥ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ ¢ƻǘŀƭ wŀŘƛŀǘŜŘ bƻƛǎŜ tƻǿŜǊ ŦǊƻƳ aǳƭǘƛǇƭŜ [95 [ƛƎƘǘǎ ¦ǎƛƴƎ w±/ 

LŦƻƴƎ ²ǳ ŀƴŘ ¸ŀǎǳǎƘƛ aŀǘǎǳƳƻǘƻ όbŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ LƴŦƻǊƳŀǘƛƻƴ ŀƴŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ 

¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴύ 

мртммлтнпсΥ LƴǇǳǘκhǳǘǇǳǘ /ƻƳƳƻƴπaƻŘŜ bƻƛǎŜ {ǳǇǇǊŜǎǎƛƻƴ .ŀǎŜŘ ƻƴ ŀƴ LƴǘŜƎǊŀǘŜŘ 

aŀƎƴŜǘƛŎ /ƻƳǇƻƴŜƴǘ ƛƴ bƻƴπLǎƻƭŀǘŜŘ tƻǿŜǊ /ƻƴǾŜǊǘŜǊǎ 

¸ƻƘŜƛ ¢ŀƪŀŘŀ ŀƴŘ {ƘƻǘŀǊƻ ¢ŀƪŀƘŀǎƘƛ ό!ƪƛǘŀ ¦ƴƛǾŜǊǎƛǘȅΣ WŀǇŀƴύ 
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мртммлтнсмΥ ! 5ǳŀƭπtƻƭŀǊƛȊŜŘ aŀƎƴŜǘƻπŜƭŜŎǘǊƛŎ 5ƛǇƻƭŜ !ƴǘŜƴƴŀ !ǊǊŀȅǎ ǿƛǘƘ [πǎƘŀǇŜŘ {ǘǊƛǇǎ 

ŦƻǊ YŀπōŀƴŘ {ŀǘŜƭƭƛǘŜ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ 

{ǳƴƎπbƛŜƴ IǎƛŜƘΣ Yǳƴπ[ƛƴ IŜ ŀƴŘ 5ƛƴƎπ.ƛƴƎ [ƛƴ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ 

¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ  

мртммлтоорΥ IƛƎƘ 5ƛǊŜŎǘƛǾƛǘȅ 5ǳŀƭπtƻƭŀǊƛȊŜŘ !ƴǘŜƴƴŀ ŦƻǊ ¦ƴƳŀƴƴŜŘ {ǳǊŦŀŎŜ ±ŜƘƛŎƭŜǎ 

WƘŜƴƎπ̧ƻƴƎ DŀƻΣ aƛƴƎπ¢ƛŜƴ ²ǳ ŀƴŘ aƛƴƎπ[ƛƴ /ƘǳŀƴƎ όbŀǘƛƻƴŀƭ tŜƴƎƘǳ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ 

ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлтосуΥ 9a/ ¢Ŝǎǘ ƛƴ 9ƭŜŎǘǊƛŎ aƻǘƻǊŎȅŎƭŜǎ 

/ƘŜπIŀƻ IǎǳΣ ¢ǎǳƴƎπ/ƘƛƴƎ [ƛƴ ŀƴŘ tŀǳπ̧Ŝƴ [ƛŀǳό¢ŀƛǿŀƴ ¢ŜǎǘƛƴƎ ŀƴŘ /ŜǊǘƛŦƛŎŀǘƛƻƴ /ŜƴǘŜǊΣ 

¢ŀƛǿŀƴύ 

мртммлтрлрΥ ! .ǊƻŀŘōŀƴŘ tƘŀǎŜ 5ƛŦŦŜǊŜƴŎŜ /ƻǳǇƭŜǊ ¦ǎƛƴƎ мулπƴƳ /ah{ ŦƻǊ ±ƛǘŀƭ {ƛƎƴ Lv 

/ƘŀƴƴŜƭ 5ŜǘŜŎǘƛƻƴ 

{ƘƛƘπ/Ƙǳƴ ¸ŜƘΣ ¢ƛŀƴπ²Ŝƛ IǳŀƴƎΣ WƛŀƴπaƛƴƎ [ƛƴΣ ¸ƛπIǎƛŜƴ [ƛƴΣ ¢ƛπ̧ǳ /ƘŀƻΣ /Ƙǳƴπ/ƘŜƴƎ ¸ŜƘ ŀƴŘ 

¸ǳŜƴπ¢Ȋǳ ¢ŜƴƎ όbŀǘƛƻƴŀƭ ¢ŀƛǿŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ ¢ŀƛǿŀƴύ 

мртммлтслоΥ {ƭƻǘπ{ǘǊǳŎǘǳǊŜŘ рD aLah {ƛȄπ!ƴǘŜƴƴŀ 5ŜǎƛƎƴ ŦƻǊ [ŀǇǘƻǇ !ǇǇƭƛŎŀǘƛƻƴǎ 

{Ƙǳπ/Ƙǳŀƴ /ƘŜƴ όbŀǘƛƻƴŀƭ 5ŜŦŜƴǎŜ ¦ƴƛǾŜǊǎƛǘȅ /ƘǳƴƎ /ƘŜƴƎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴ ϧ 

/ƘǳƴƎ /ƘŜƴƎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύΤ ¸ǳƴƎπ[ǳƴƎ [ŜŜ ŀƴŘ bƛŀƴπ{ƘŜƴ IƻƴƎ όbŀǘƛƻƴŀƭ 

5ŜŦŜƴǎŜ ¦ƴƛǾŜǊǎƛǘȅ /ƘǳƴƎ /ƘŜƴƎ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

мртммлулсуΥ 5ŜǎƛƎƴ ƻŦ ŀ IƛƎƘπ9ŦŦƛŎƛŜƴŎȅ /ƛǊŎǳƭŀǊƭȅ tƻƭŀǊƛȊŜŘ wŜŎǘŜƴƴŀ ŀƴŘ ¢ǊŀƴǎƳƛǘǘƛƴƎ 

!ƴǘŜƴƴŀ !ǊǊŀȅ ŦƻǊ нΦпр DIȊ 9ƴŜǊƎȅ IŀǊǾŜǎǘƛƴƎ {ȅǎǘŜƳ 

IǳŀπaƛƴƎ /ƘŜƴΣ ¸ƛπCŀƴƎ [ƛƴ ŀƴŘ ¸ƛπwŀȅ /ƘŜƴ όbŀǘƛƻƴŀƭ YŀƻƘǎƛǳƴƎ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ŎƛŜƴŎŜ ŀƴŘ 

¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 

/ƘƛŜƴπIǳƴƎ /ƘŜƴ όwΦhΦ/Φ !ƛǊ CƻǊŎŜ !ŎŀŘŜƳȅΣ ¢ŀƛǿŀƴύ 

/Ƙƛŀπ¢Ŝ [ƛŀƻ όwΦhΦ/Φ !ƛǊ CƻǊŎŜ LƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ ¢ŀƛǿŀƴύ 
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Exhibition 

 

 

A1  BTL Inc. 

A2 & A3  SPORTON International Inc. & 
International Certification Corp. 

A4 & A5  AA Electro Magnetic Test 
Laboratory Private Limited 

A6  KAI TUO ENTERPRISES LTD. 

A7  Haefely AG 

A8  CYBERNET SYSTEMS TAIWAN 

A9  SGS Taiwan Ltd 

A10  Burgeon Instrument Co., Ltd. 

A11  Chunghwa Telecom Telecommunication 
Laboratories 

A12  Ohmplus Technology NTUT 

A13  Atenlab 

 

A14  Rohde & Schwarz Taiwan Ltd. 

A15  DEKRA Testing and Certification Co., 
Ltd. 

A16  WavePro Inc. 

A17  VEGINEAN TECHNOLOGY CO., LTD 

A18  Global EMC Standard Technology Corp. 

A19  WAVEFIDELITY INC. 

A20  Anritsu Company, Inc. 

A21  IEEE EMC Society 

A22  EMC Master Instrument Co., Ltd. 

A23 & A25  Auden Techno Corp. 

A24  Bureau of Standards, Metrology and 
Inspection, MOEA 

A26  Keysight Technologies 
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Conference Venue 

¢ƘŜ ¢ŀƛǇŜƛ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǾŜƴǘƛƻƴ /ŜƴǘŜǊ ό¢L//ύ ǿƛƭƭ ōŜ ǘƘŜ ǾŜƴǳŜ ƻŦ ǘƘŜ !ta/нлноΦ Lǘ ƛǎ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ 

¢ŀƛǇŜƛ /ƛǘȅ Iŀƭƭ ŀƴŘ ǘƘŜ ƭŀƴŘƳŀǊƪ ōǳƛƭŘƛƴƎ ƻŦ ¢ŀƛǇŜƛ млмΦ Lǘ ƛǎ ƭƻŎŀǘŜŘ ƴŜŀǊ ǘƘŜ ŜƴǘǊŀƴŎŜ ƻŦ ŀ aw¢ ǎǘŀǘƛƻƴ ǿƛǘƘ 

ǾŜǊȅ ŎƻƴǾŜƴƛŜƴǘ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΦ LƴǘŜǊƴŀǘƛƻƴŀƭ ǇŀǊǘƛŎƛǇŀƴǘǎ Ŏŀƴ ŀƭǎƻ Ŝŀǎƛƭȅ ŀǊǊƛǾŜ ŀǘ ǘƘŜ ǾŜƴǳŜ ōȅ ǘǊŀƴǎŦŜǊǊƛƴƎ 

ŦǊƻƳ ¢ŀƻȅǳŀƴ !ƛǊǇƻǊǘ aw¢ ǘƻ ¢ŀƛǇŜƛ aw¢Φ bŜŀǊōȅ ŦƛǾŜπǎǘŀǊ ƘƻǘŜƭǎ ǎǳŎƘ ŀǎ DǊŀƴŘ IȅŀǘǘΣ IǳƳōƭŜ IƻǳǎŜ ¢ŀƛǇŜƛΣ 

¢ƘŜ IƻǿŀǊŘ tƭŀȊŀ IƻǘŜƭ ¢ŀƛǇŜƛΣ ŜǘŎΦΣ Ŏŀƴ ǇǊƻǾƛŘŜ ŎƻƳŦƻǊǘŀōƭŜ ŀŎŎƻƳƳƻŘŀǘƛƻƴΦ 

¢ƻ ƘƻƭŘ ƘƛƎƘπǉǳŀƭƛǘȅ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƴŦŜǊŜƴŎŜǎ ŦƻǊ ŘŜƳƻƴǎǘǊŀǘƛƴƎ ŀōǳƴŘŀƴǘ ǊŜǎŜŀǊŎƘ ŀŎƘƛŜǾŜƳŜƴǘǎ ƛƴ 

ƳƛŎǊƻǿŀǾŜ ŀƴŘ ǊŜƭŀǘŜŘ ŦƛŜƭŘǎΣ ¢L// ƛǎ ǘƘŜ ŦƛǊǎǘ ŎƘƻƛŎŜ ŀǎ ǘƘŜ ǾŜƴǳŜ ƻŦ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŀŎŀŘŜƳƛŎ ŎƻƴŦŜǊŜƴŎŜǎ ƛƴ 

¢ŀƛǿŀƴΦ ²Ŝ ǎƛƴŎŜǊŜƭȅ ƛƴǾƛǘŜ ōǳǎƛƴŜǎǎ ƻǿƴŜǊǎ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ ƻǇŜǊŀǘƻǊǎ ǊŜƭŀǘŜŘ ǘƻ ƳƛŎǊƻǿŀǾŜǎΣ ŀƴǘŜƴƴŀǎΣ ŀƴŘ 

ǿƛǊŜƭŜǎǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǘƘƛǎ ƎǊŀƴŘ ŜǾŜƴǘ ŀƴŘ ǎǳǇǇƻǊǘ ǘƘŜ ŎǳƭǘƛǾŀǘƛƻƴ ƻŦ ƴŀǘƛƻƴŀƭ ǊŜǎŜŀǊŎƘ 

ŎŀǇŀōƛƭƛǘȅΦ 

 

!ŘŘǊŜǎǎΥ bƻΦ мΣ {ŜŎǘƛƻƴ рΣ ·ƛƴȅƛ wƻŀŘΣ ¢ŀƛǇŜƛ /ƛǘȅΣ ¢ŀƛǿŀƴ 
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TICC Floorplan (1F)  

 

TICC Floorplan (2F)  
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TICC Floorplan (3F)  
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Technical Tours 

TSMC Museum of Innovation 

 

¢ƘŜ ¢{a/ aǳǎŜǳƳ ƻŦ LƴƴƻǾŀǘƛƻƴ ƛǎ ƭƻŎŀǘŜŘ ƴŜȄǘ ǘƻ ¢{a/ϥǎ Ǝƭƻōŀƭ ƘŜŀŘǉǳŀǊǘŜǊǎ ŀƴŘ Cŀō мн! όaƻǊǊƛǎ /ƘŀƴƎ 

.ǳƛƭŘƛƴƎύ ƛƴ ǘƘŜ IǎƛƴŎƘǳ {ŎƛŜƴŎŜ tŀǊƪΦ Lǘǎ ŦƭƻƻǊ ŀǊŜŀ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ссл ǎǉǳŀǊŜ ƳŜǘŜǊǎΦ 

 

¢ƘŜ ¢{a/ aǳǎŜǳƳ ƻŦ LƴƴƻǾŀǘƛƻƴ ŜƴŎƻƳǇŀǎǎŜǎ ǘƘǊŜŜ ŜȄƘƛōƛǘƛƻƴ ƎŀƭƭŜǊƛŜǎΥ Ϧ! ²ƻǊƭŘ ƻŦ LƴƴƻǾŀǘƛƻƴϦΣ 

Ϧ¦ƴƭŜŀǎƘƛƴƎ LƴƴƻǾŀǘƛƻƴϦΣ ŀƴŘ Ϧ5ǊΦ aƻǊǊƛǎ /ƘŀƴƎΣ ¢{a/ CƻǳƴŘŜǊϦΦ ¢ƘǊƻǳƎƘ ƛƴǘŜǊŀŎǘƛǾŜ ǘŜŎƘƴƻƭƻƎȅΣ ŘƛƎƛǘŀƭ 

ŎƻƴǘŜƴǘΣ ŀƴŘ ƘƛǎǘƻǊƛŎŀƭ ŘƻŎǳƳŜƴǘǎ ǿŜ ǿƛƭƭ ƭŜŀǊƴ ŀōƻǳǘ ǘƘŜ ǇŜǊǾŀǎƛǾŜƴŜǎǎ ƻŦ L/ǎ ƛƴ ƻǳǊ Řŀƛƭȅ ƭƛǾŜǎ ŀƴŘ ŀōƻǳǘ 

ǘƘŜƛǊ ŎƻƴǘƛƴǳŜŘ ŀŘǾŀƴŎŜƳŜƴǘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǿŜ ǿƛƭƭ ƭŜŀǊƴ Ƙƻǿ L/ǎ ŀǊŜ ƳŀƪƛƴƎ ƻǳǊ ƭƛǾŜǎ ƳƻǊŜ ŦǳƭŦƛƭƭƛƴƎ ŀƴŘ 

Ƙƻǿ ǘƘŜȅ ŀǊŜ ŘǊƛǾƛƴƎ ǘŜŎƘƴƻƭƻƎȅ ōŜȅƻƴŘ ƻǳǊ ƛƳŀƎƛƴŀǘƛƻƴΦ ²Ŝ ǿƛƭƭ ŀƭǎƻ ƭŜŀǊƴ Ƙƻǿ ¢{a/ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ 

Ǝƭƻōŀƭ L/ ƛƴƴƻǾŀǘƛƻƴ ŀƴŘ ǘƻ ¢ŀƛǿŀƴϥǎ ŜŎƻƴƻƳȅΦ 

 

!ŘŘǊŜǎǎΥ bƻΦ мΣ [ƛ Iǎƛƴ wŘΦ тΣ IǎƛƴŎƘǳ {ŎƛŜƴŎŜ tŀǊƪΣ IǎƛƴŎƘǳΣ ¢ŀƛǿŀƴ 
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DƻƻƎƭŜ 

 
Adjacent to the Taipei International Convention Center, venue for the 2025 Asia Pacific EMC Symposium, 

you will find the world-renowned Taipei 101, the tallest skyscraper in Taiwan at 101 stories and 508.0 m 

high.  Located inside on the 77th ŦƭƻƻǊΣ ŀǘǘŜƴŘŜŜǎ ǿƛƭƭ ǎŜŜ DƻƻƎƭŜΩǎ ƻƴŜ-of-a-kind facility that supports a 

variety of Google products and services.  

The tour begins with a delicious lunch hosted by Google and ETS-Lindgren and a welcome from the tour co-

hosts.  Following lunch, attendees will enjoy technical presentations by Google and ETS-Lindgren EMC and 

Wireless experts on the challenges faced in the design and testing of mobile devices, both now and in the 

future. Innovative solutions to these challenges will be presented by our experts. 

bŜȄǘΣ ǿƘƛƭŜ ǿŜŀǊƛƴƎ ȅƻǳǊ ŎƻƳŦƻǊǘŀōƭŜ ǿŀƭƪƛƴƎ ǎƘƻŜǎΣ ȅƻǳΩƭƭ ōŜ ƭŜŘ ƻƴ ŀƴ ƛƴǎǇƛǊƛƴƎ ǘƻǳǊ ƻŦ DƻƻƎƭŜΩǎ 

impressive facility.  In addition to the spectacular views of Taipei from the 77th floor, attendees will see 

hardware product demos, unique and inspiring cool corners in TPE 101, and more. 

Please note attendance on this tour is strictly limited and attendance will be confirmed on a first-come, 

first-served basis.  Transportation is not provided since Google is located within easy walking distance of 

the APEMC conference venue. 

 

Address:  No.45, Shifu Rd., Xinyi Dist., Xinyi District, Taipei, Taiwan 
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Sporton International Inc. 

 

 

Since its establishment in 1986, Sporton has been dedicated to providing professional product testing and 

verification services to its clients. Through years of diligent operation and active participation in 

international standard-setting organizations, the company has earned prestigious accreditations, including 

FCC TCB (USA), IC FCB (Canada), Notified Body (EU and UK), and NCC RCB (Taiwan). It is also widely 

recognized by TAF and accredited as a testing laboratory. 

 

In addition, Sporton holds various testing and certification qualifications for the next generation of smart 

IoT products (5G+AI), such as PTCRB, GCF, and CTIA. This positions Sporton as the largest and most credible 
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professional certification laboratory in Taiwan, specializing in Mobile Communications, RF, EMC, Safety, 

Conformance, Performance, and Field Trial testing. 

To give back to and better serve our extensive customer base, we continuously innovate, improve service 

quality, and invest in both hardware and software to provide even more comprehensive services. Guided 

by the principles of customer-first service, quality assurance, and product innovation, Sporton strives to 

create value and achieve growth. 

We believe that with the generous guidance and support from our partners, Sporton will become your best 

collaborator, working hand-in-hand to create new and exciting business opportunities together. 

Quality First, Technology Leading, Speed Fastest. 

Address: No.52, Hwaya 1st Rd., Hwaya Technology Park, Guishan Dist.,Taoyuan City, Taiwan. 

 

Taiwan Electric Research & Testing Center (TERTEC) EMC Laboratory 
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Facility Configuration: 

¶ One 10-meter semi-anechoic chamber 

¶ One 3-meter semi-anechoic chamber 

¶ Five electromagnetic interference isolation rooms 

¶ Three electromagnetic immunity laboratories 

Main Testing Equipment: 

¶ MW-level AC Power System (AC1000V) 

¶ MW-level DC Power System (DC1500V) 

¶ MW-level Battery Simulation System 

¶ MW-level Resistive Load 

¶ MW-level RLC Load 

Mission and Features 

¶ We provide a high-power electromagnetic compatibility (EMC) testing laboratory, offering services 

not only for general consumer products but also specializing in comprehensive testing capabilities 

for large-scale, high-power products and green energy technology products. These services meet 

manufacturers' testing and certification needs for such products and assist in expanding their 

international business opportunities 

Address: No. 6-6, Ronggong S. Rd., Guanyin Dist., Taoyuan City, Taiwan 
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Cultural Tours 

National Palace Museum 

 

 

The treasures of the National Palace Museum are world-renowned cultural assets. From imperial 

collections to public ownership, the museum's collection has been passed down in an orderly manner. The 

collection spans almost the entire uninterrupted 5,000-year history of Chinese culture, making it unique in 

the history of world civilization. Among the more than 600,000 items in the museum, most are former 

royal collections, with the imperial collection dating back over 1,000 years to the Song Dynasty. 

With the extensive application of digital technology in museum exhibitions and hardware, the three-year 

renovation project of the main building was completed in February 2007. The new National Palace 

Museum not only offers a fresh approach to exhibitions but also has added digital learning spaces, such as 

a digital guide hall, multimedia screening room, and multimedia children's learning area. The museum 

continues to promote projects like "Digital Archives," "Digital Museum," and "Digital Learning," creating a 

museum without walls. The diverse dining services, cinema, and cultural shops allow visitors to not only 

view ancient artifacts and appreciate new art but also use the museum as a place for dates, making it a 

part of their daily lives. 
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Inheriting the past and creating a new future, the renovated National Palace Museum not only represents 

the continuation of Chinese history but also marks a new starting point for connecting with contemporary 

social and cultural contexts. 

Address: No. 888, Gugong Blvd., Taibao City, Chiayi County 612008, Taiwan. 

Shilin Official Residence 

 
During the Japanese Colonial era on Taiwan, it was the location of the Shilin Horticultural Experimental 

Station. After the Republic of China lost the Chinese Civil War in 1949 and retreated to Taiwan, the 

property was requisitioned to the government and transformed into the residence of Chiang Kai-shek and 

Soong Mei-ling by architect Yang Cho-cheng. Construction was completed by the Continental Engineering 

Corporation In the early days of the Republic of China on Taiwan, the residence was heavily militarized, 

fortified, and closed to the public. 

 

Since 1996, the Residence has been open to the public and is a popular place for viewing the gardens. The 

gardens include both Chinese- and Western-style horticulture. In addition to the gardens, the official 

residence includes the former home of Chiang Kai-shek and Soong Mei-ling. The official residence is a two-
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story western-style home. The residence is currently open to the public as of 2 January 2011. In addition, 

the grounds include Madame Chiang Kai-shek's former Cadillac limousine, Chiang Kai-shek's personal 

Victory Chapel, and the Xinlan Pavilion with inscription by Yu Youren, which hosted Chiang's birthday 

celebrations. Former President Chen Shui-bian revealed that the grounds contain the entrance to a hidden 

tunnel that connects to the Presidential Office Building in Zhongzheng District, Taipei. 

Address: No.60, Fulin Road, Shihlin District, Taipei City, Taiwan 
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Taipei Metro System 
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