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Ṇ  

Ѡѝ   
רּ ᴫ Є Ђ 

ṅשׁ ȸ ȳ ԝ‒ ȳ ‒ ȳ /  

  ֿ ȸ ȳ ԝ‒ ȳ ᴷ ȳ ḇᾌ  

    ȸhttp://homepage.ntust.edu.tw/whf/  

І Ԉȸwhf@mail.ntust.edu.tw 

    ȸ02-27376412 
 

Ϛȳ ׁשṅѻ ӭ  

ᶺᾼѻ ṅѠ֣Ɫשׁ ӣ֢הԒ ‒ ᶾҾὑ ҅ Ṇ МȲ

ֽ ᶶ ֥ ‒ ᾎȲ ҏ Пᾌḇ ᾌ ếֵṿӣ῏

ѿ ᵅẔһД ȴ 

 

ϡȳ Ὼׁשṅ ӭ 

1. П ֥ ᴷ ᶶ ᾎ: ҏҾᶎ ֥ ᴷ ц ᾌ

Ѡᾎᾼ ᵀᵅ ⇔ᾼ ᾎẃ ֥ᴷ Мᾼ ȴ Ѡᾎѿ

Ϛ ІῈ Ɫ ȴṼ -Ὲ- П ᶧᶶ ᴷ Ἤ П ȴ Ѡᾎ҉иᵓ

ӣ Ὲ‒ ᾼ Ӑ Ȳ Ϥ ‒ ᾼи Ȳ ᴖѿ - ᾼѠה

ᶧᴷ ҏ Ϥ ѠᴯṔц Ἃ ( ) ȴ֝ ṷᴷ ᾼ

ὑ ᾎᾼ ᾭ ӼБᴞ ȴױҵᶺ Ḇ ϒḔᵓӣᴷ Ἤ

‒ ᵂ -Ὲ ᾌ∟ԛ ᴩ ȴ 

  
֥Ϥ ѠᴯṔð ᴷ Ѡ          Ѡ   

2. ἤ ḇᾌ ᾼ ȸ ҏ ᾌ ṾІ и (

ⱢІ Д ד( ֥П ᾼᾌḇכ₤ ȴẔМᴯ֯ ᾌ

М  ∟ПІ Ṇ ╥ ЊᶁѠ ⁄ẃḟứȲѿṿϤ ‒

ẞ Ὂ Ȳ ᴖ ḇᾌ ᾼ ȴ֝ ᶺ Ӽ ӣḟ ֫ ᶾҾὑІ

Д ѿ ᶶן ц Д Ḁạ ϩȴ 

http://homepage.ntust.edu.tw/whf/
mailto:whf@mail.ntust.edu.tw
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       ᾌḇ Пѩ                  І ПѠ   

         

3. ПД Ḁạȸצ ὑᴩ ṿӣ῏ᾼ ҒȲД ֯

Ӽ╥Ϛ Єᴕ ȲⱢױᶺ Ӽ ҏϚṆԝᾼ ῏ṿӣֵה

Ȳ ṳṿӣ ẃ Ẕһṿӣ῏Д Ȳѿ ᵅ ⇔ṳ

ὡ ₇ן ȴ֝ ḟṿӣ῏ ֵ ᵅȲᶺ Ӽ֯ ›

∂ ֥ ᾼ Ȳ ᵅֵṿӣ῏׀ậᾼД ȴ 

4. ᾼ ᶾ ȸ(1)ɔӣ ה ᾼᶾҾȲ ҔᵶϠ ӣ ֪ ᾎẃ

ḟϱ ӣМἬ Ӣᾼ‍ ἤ ȴȷ(2)Ṇ М ᾼᴕ ȸ

Ṇ ӐЛ֝ᾼ ᾼ Ȳֽ Пֵṿӣ῏ Ἠḇᾌ

MAC ạȳ ȳ -Ἃ ȲϚẆᴕ ѿ Ṿ ȴ 

Ϯȳ ѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

1. Publicationsȸ 

(1) Y.-Y. Wang, J.-T. Chen, and W.-H. Fang, A one-dimensional Tree-structure 

Based Algorithm for DOA-Delay joint Estimation, in Chapter 7 of Advances in 

Direction- of-Arrival Estimation, S. Chandran ed. Artech House, 2006. 

(2) J.-D. Lin, W.-H. Fang, Y.-Y. Wang, and J.-T. Chen, ñFSF MUSIC for joint 

DOA-FOA estimation and its performance analysis,ò IEEE Trans. Signal Proc., 

Dec. 2006. 

(3) H.-Y. Lu and W.-H. Fang, ñSoft information assisted space-time multiuser 

detection for highly loaded CDMA,ò IEEE Trans. Wireless Commun., 2009.  

(4) H.-Y. Lu and W.-H. Fang, ñJoint receive antenna selection and symbol detection 

for MIMO systems: A heterogeneous genetic approach,ò IEEE Communication 

Letter, 2009. 
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Ṇ  

ᵄố  
Ӵү Є  Ђ 

ṅשׁ ȸ ֥ ICה ᵉᶝȳFPGAП ѩ ӣȳ

ICȳ ₤ ȳ ᵅғ IP  

  ֿ ȸ ᴟ ᴯ ȳ ⇔ ȳ  

    ȸhttps://homepage.ntust.edu.tw/poki/  

І Ԉȸpoki@mail.ntust.edu.tw  

    ȸ02-27376400 
 

 

Ϛȳ ׁשṅѻ ӭ  

1. ᴟ ᴯ ȸ έ⇔Б 10psѿϯȳ ȳғ ᵅὑ10mWȳ

ѱ Њὑ1mm2Ȳ 5psέ⇔ӭ שׁ Ȳ ӣὑ ֽ ȳ

І ȳ ᶽ ȵȵȵ ⇔ȳᵅכӐȳᵅғ ПṆ ϱȴ 

2. ᵅғ ⇔ ȸ έ⇔0.1̄Cѿϯȳ 100̄Cȳ ᵅὑ

0.5̄CȲғ ᵅὑ1mWȳ ѱ Њὑ1mm2Ȳ ӣὑ ֽVLSIѱП Ϥ

ה ȳ ӱ ⇔ ȳ￼ԏ ⇔ ȳ ⇔ ȵȵȵ ⇔ȳ

ᵅכӐȳᵅғ П ӣϱȴ 

3. ᴯᴟ ȸ έ⇔3.56 psȳ ҏ ȳᵅғ ȴ 

4. ᴯ ᾌ ⇔ ȸ12ᴯа έ⇔ȳ97 kHzᴟ2 MHzᾼ ᵂ ȳ

1.294mWᵅғ (@1MHz)ȳ ѱ Ɫפּ 0.751mm2ȳẓ-0.32 ~ 

+0.21LSBП ἤ⇔(@2MHz)Ȳ ӣὑᵅכӐȳᵅғ ȳ ⇔DPWMП

ӣȲֽ ѱȳclass-DὍЄ ȴ 

5. › ה ѱϱы ᴃȸ 31.47˖ȷ ⇔

ȷ ӣὑᴞᶺẁ ȴ 

6. ӣὑԏ ᾼ ѱȸ 90%ȳMPPTȳᴞ йה  

7. ẓᵅ   Пו ȸᵅ ⇔… ȳԓ MOSFET ȳ

ѱ (ҔᵶẒ )Њὑ1mm2ȴ 

8. ᵅғ ᴕ ȸғ ᵅὑ100nWȳ ⇔… ᵅὑ30ppm/ȴ 

9. Ẕ҃ȸ п ᵉᶝғ ȳ Ӕ ICȳ ѩᴟ ᴯ ȳ ᴯᴟ ѩ

ȴ 

  

 

 

https://homepage.ntust.edu.tw/poki/
mailto:poki@et.ntust.edu.tw
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ϡȳ ὢ  

2018.08 ~  ᴟЭ ӣּדᶾ   

2018.01 ~  2018.07 үּדЄ   

2014.08 ~  2017.07 үּדЄ ІṆѻԉ 

2013.04 ~  2014.07 үּדЄ ṎכМїѻԉ 

2011.02 ~  ᴟЭ Ӵү ᶾЄדּ  ІЏ Ṇ  

2010.11 ~  2017.03 Ӵү ᶾЄדּ Ṇ ѱׁש Мїѻԉ 

2006.03 ~  ᴟЭ  ᶝ ᵓ҅ Ϣ 

2006.02 ~  2011.02 Ӵү ᶾЄדּ  ІЏ Ṇ  

2001.08 ~  2006.12  ᶝ ᵓ ▲ỗ  

2001.08 ~  2006.01 Ӵү ᶾЄדּ  ІЏ Ṇ ᵗ  

 

 

Ϯȳ ῺХדв  

[1]. ֙Ҽ  The 4th Padjadjaran International Physics Symposium (PIPS) 

2019  

[2]. ֙Ҽ  International Conference on Science, Infrastructure Technology 

and Regional Development (ICoSITeR) 2019 ῏ 

[3]. М ừὕ The 4rd International Conference on Intelligent Green Building 

and Smart Grid (IGBSG 2019) ῏ 

[4]. ֙Ҽ  International Conference on Sustainable Engineering and 

Creative Computing (ICSECC 2019) ῏ 

[5]. ֙Ҽ ṭ  Broad Exposure to Science and Technology, BEST2019 

῏ 

[6]. ѡӐЄṱ International Congress on Advanced Materials Sciences and 

Engineering 2019 (AMSE-2019) ̓͂  

[7]. ֙Ҽ Џ ҆ ⅎ  

[8]. ү үҖ 2019 Asian Engineering Deans Summit (AEDS)  

[9]. ᾌ ᾌ ⁮ Seminar on Internationalization: Strategy and Mission 

῏ 

[10]. ֙ҼỌ  The 2018 International Conference on Computer, Control, 

Informatics and its Applications (IC3INA 2018) ỗ ỗ  

 

ҳȳ Ὼדѻ  Ὠכṅשׁ

1. ѝ  

ґ ѝ 
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Driver with Matrix-Style DPWM and Precise Current Matchingò IEEE 
Transactions on Very Large Scale Integration Systems, Accepted. 

[2] Poki Chen, Jian-Ting Lan, Ruei-Ting Wang, Nguyen My Qui, John Carl Joel S. 
Marquez, Seiji Kajihara and Yousuke Miyake. "High-Precision PLL Delay Matrix 
With Overclocking and Double Data Rate for Accurate FPGA Time-to-Digital 
Converters," IEEE Transactions on Very Large Scale Integration Systems, Vol. 28, 
pp. 904 - 913, April 2020. 
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Oct. 2019. 

[4] Tao-Chun Yu, Shao-Yun Fang, Chia-Ching Chen, Yulong Sun and Poki Chen, 
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Time-Domain Smart Temperature Sensor with an Inter-Batch Inaccuracy of -
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Ṇ  

´ Ч  
Ӵү ᶾЄדּ Ђ 

ṅשׁ ȸ ϩ І 

  ֿ ȸӻ ה ẁ ȳԛӢ ȳ Ὑ 

    ȸhttp://homepage.ntust.edu.tw/HJCHIU/ 

І Ԉȸhjchiu@mail.ntust.edu.tw 

    ȸ02-27376419 

Ϛȳׁשṅѻ ӭ  

ѻ ṅѻשׁ Ҕ╗ӻ ה ȳLED ȳы ϩ ȳ ᴃ

ᶾ ȳғ ֪ Ӕᶾ ȳ ד ȳ ᴃ҉ ᶾ цDSPạ ӣ ȴ 

ϡȳ Ὼׁשṅ ӭ 

 ̧ ᴃṞӣ ֣ ȸ 

Ὼדẃ ὑ ’ ᾼ ᾃȲṿ ȳ ᴆ╬Ṟ ᾼ Ḗ ѡ ȴ

ϷӦὑ ᴃ ϩ Іᶾ ᾼ ḔȲҒ Ϡ ᴃṞᾼׁשṅ ȴ

ᴃẓצ ⇔ȳ ☼ ҏ ϩȳ Ӣ ᵂ Ȳ ᴖ

⁯ о ᴃצ ֵ ἤϱᾼ ȴʌ ҏϚ ӣὑ ᴃṞ

Ṇ П ֣ Ȳẓצ ȳ ᵅ Ӑכ ȴ 

 ̧ HID Іׄứ  

Ӧὑẓצ ԏ ȳ Ṿᴥ ἤȳ ֻᾼ ᴥἤ  ᾼ ỄȲ

‐⇔ Ὅ (HID Lamp)Б ӣὑẂֽṞ ȳ Ὑц ӱ

᷾ ֢ ӣ ȴʌ ҏϚ ӣѿ HIDП Іׄứ Ȳ

֝ ẞ ғ ֪ ế ᾼ ἤȴế Ẓ ה Іׄứ ѩד Ȳױ

Іׄứ ẓצ ғ ⇔ȳ ếᵅכӐᾼ ȴԛѹȲϚ

ӣẃ HIDὑ ᵂϯ Ԛ ᾼ ȴἬ ҏѠᾎẓצ

ếᵅכӐᾼ ἤȲἬѿ ֥ ₇оᾼ Ḗȴ 

 ̧ ẓצ ֫ ἤП ᴃᶶ ҉  

ᴃ ṿӣὑṞ ȳЛ Ṇ ц ‒ ֥Ȳ ᴖ

ᾼ ⇔ȳ҉ ᴃ Ễ ἤ  Ϡ֢ ӣȲᶶ ҉ ᾼ

҉ ếἋ  ᴃ Ễȴʌ ҏϠϚ ẓצ ֫ ἤП ᶶ

҉ Ȳ֯ ẁ ҉ Ἃ  ᴃ Ễᾼ֝ ȲἬ ᶶ ҉ ẓצѩ

ᶶ ҉ ғ ֪ ế ᵅ Ӑᾼכ ȴ 

 ̧ ‐⇔LEDП  

ӦὑḊ ᶾ ᾼᶶ Ȳṿ ‐⇔LEDὑ Ὑ ӣϱѡ цȴ

LEDӦὑẓצ 100,000Њ ѿϱᾼЏᵂ ỄȲѹҠѿ ᵂ֯ᵅ ԈϯȲ

ṿӣ ԏ Ἤ П ȲṳҠӔ ᵂ֯ ᾼ ⇔ о

ȴᶺ ṅϚשׁ ӣ Ό ▐ה П LED ȲἬ

ẓצứ ☼ ҏғ П ạẃ ‐⇔ȴӦὑ ӣ ▐ Ȳ֝ Ḁạ

Ӏ Ϥ П ☼ ᾌц ☼Ȳ֪ױҠ ᵅכӐȳ о Ȳṳ֯

ᾼ ᵂ ԈϯȲᶁ ֥ ȳ ғ֪ ứ ☼ᾼἤ Ḗȴ 

http://homepage.ntust.edu.tw/HJCHIU/
mailto:hjchiu@mail.ntust.edu.tw
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Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

ѝȸ(2010ד~) 

1. ɶA Modular Self-Controlled Photovoltaic Charger with Integrated Circuit (I2C) 

Interface,ò IEEE Transactions on Energy Conversion, vol. 26, no.1, pp. 281-289, 

March 2011. 

2. ɶA Battery Charger with Maximum Power Point Tracking Function for Low-

Power Photovoltaic System Applications,ò International Journal of Circuit 

Theory and Applications, vol. 39, no. 3, pp. 241ɇ256, March 2011. 

3. ɶA High Efficiency Dimmable LED Driver for Low-Power Lighting Applications,ò 

IEEE Trans. on Industrial Electronics, Vol. 57, Issue 2, pp. 735-743, Feb. 2010. 

4.  ɶA Single-stage Soft-Switching Flyback Converter for Power-Factor-Correction 

Applications,ò IEEE Trans. on Industrial Electronics, Vol. 57, Issue 6, pp. 2187ɇ

2190, June 2010. 

5. ɶElectromagnetic Interference Suppression Techniques for Compact LED Lamp 

Drivers,ò Journal of Circuits, Systems, and Computers, vol. 19, No. 5, pp.1131-

pp.1139, Aug. 2010. (Y2010 Impact Factor: 0.215, SCI Rank: 225/247) 

6. ɶA Single-stage Phase-shifted Full-bridge Electronic Ballast for High-pressure 

Mercury Lamps,ò vol. 19, No. 6, pp.1131-pp.1139, Sep. 2010. 

7. ɶA Single-stage Phase-shifted Full-bridge AC/DC Converter with Variable 

Frequency Control,ò International Journal of Circuit Theory and Applications, 

vol. 38, no. 8, pp. 867-879, Oct. 2010. 

ȸ(2011ד) 

1. ы ה֥ Пׁש Ȳ דּ ṃד ṅשׁ῏  

2. Ṟӣ ᴃ҉ Ȳ דּ  

3. 30kV ẁ Пׁש Ȳ דּ ֥ᵂ  

4. Ṟ ᴯ Пׁש Ȳ Ṏ ֥ᵂ  

ה .5 ₤ы ☼ Ȳ ֥ᵂ  

6. ӣOpen Frameẁ Ȳ ֥ᵂ  

7. ҏ ₤ӻ☼/̓☼ Ȳ ֥ᵂ  

8. ṞӣҠ оה ҉ Пׁש Ȳ ֥ᵂ  

9. ᶶ ҉ Пׁש Ȳ ֥ᵂ  
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http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=5714224
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Ṇ  

ԏ  
Ӵӻ Є ‒Ἤ Ђ 

ṅשׁ ȸ ȳֵ ὢ ₇ ạ 

  ֿ ȸ Ầứ ȳ иέ 

    ȸhttps://www.et.ntust.edu.tw/et/faculty.php?user=crg  

І Ԉȸcrg@mail.ntust.edu.tw  

 ȸ02-27376371 
 

Ϛȳׁשṅѻ ӭ  

ӐϢПׁשṅѻ Ɫ Ầứ ֵ ὢ ₇ ạȲᵓӣ  

(cross-layer)Ἐ ҏ ᾼ ẦứȲѿ’ ᴯ ֵ ὢ Ἤ ᾼЛ

֝ὢ ₇ Ḗȴ ṅᾼשׁ◕ їѻ Ҕ╗Wi-FiȳWiMAXѿцLTE-Advanced 

(4th Generation Mobile System)Ṇ П ậ ạ(medium access control)

Ầứ ȳὢ ₇ ’ ạѿц иέ ӣ₤ׁשṅȴ 

 

ϡȳ Ὼׁשṅ ӭ 

ӐϢῺ ᾼׁשṅҔ╗װѷ҅ ᾭ ȳϢӐ ȳц ҳ҅ᴩ

Ṇ (LTE-Advanced)ӭȲи ֽϯȸ 

ѷ҅Пװ ᾭ  

ṿӣ ѿц ᾼ ╥ ITUӭ›Ἤ ᴩᾼ ҳ҅

IMT-AdvancedМἬứ ᾼẒ ╓ ȲẔМȲ ẁљҵ׀ậὢ ᾼ ᾭ

Ӕ╥ ֥ Ẓ Ḗד⁯ ᾼ ḟѠ

Пϒȴ ҟᶺ Б Ϡ ӣὑ ᾭ ᾼ

ᾌ(Ripple)ậ ạẦứȴ 

Ὼ Ӑׁשṅ⅍ӭ›֯ Ѡ Ө ϠϚ   ᾼѡ

Ӑ ỳᾼ ҵ Ȳ ҟἬ ҏᾼ ᾌ

ậ ạẦứȲᴕ ᾭ М

Backhaul APᾼ▐ Ȳ (single 

RF channel)Ȳ ҏϚ и ᾼה ạȲ

ѿ Ṝ ἤὢ ᾼЛ֝ Ḗȴ֯Ӑװ

Ȳ ϚḔ ҏҠ ḟ‍Ệứ  ⇔

ѿц‍ ֝ цД ᾼ ₤RippleẦứ

ϟאЄ ᾼIPTẦứ ᾼ ֥Ȳ Ẕ

ϚḔἋᴼẞẓֵ Ϥ ҏἨֵ ᾼ

ᾭ ѿ ὡ ȴӐ ṳБ ѡӐϟ

Єא Ἤ ҏMIMO-MESH ᴩ ֥ᵂȲ

ӑẃ צ ὨȲ ӔẦứП ȴ 

ῂ  

 MSN, Skype, Facebookϱῂ (on-line social network)БכⱢ ᾼ

ӂүȴ ϱῂ ϱᾼ ╥ה Ϛ ῏(referral)Ἤ כ

ᾼ Ȳֽ֝Ѐᴘד ᴩ -word-of-mouth marketing or word-of)ה

mouth advertising)Ȳӭᾼ╥ Єо ȴӐׁשṅӭ› ү Є ‒Ἤֵᴯ

֥ᵂȲӐ ⅍ѻ ֽҢ Ἤӱᾼ ῂӻ ᾼ ᴩⱢȲ

GatewayNiNn-1
N1

Relay Node

N2

ʁ

Nn

ʁ

Relay Link (802.11a) Wired LinkAccess Link (802.11b/g)

Local Buffer

,1il

,2il

,i ml

Relay Buffer

1,1ig+

1,2ig+

1,i mg+

timestamp
Si

Buffer - 

management 

Level

Bandwidth-

management 

Level

m

,

1

m

i j

j

g
=

ä

...

Dual-buffer  

Architecture

Two-level 

QoS Scheduler

Internet

...

...

...

...

https://www.et.ntust.edu.tw/et/faculty.php?user=crg
mailto:crg@mail.ntust.edu.tw
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ῂӻ П ῂӻ …ᾼḂ ȳứ ₤ᾼ ȳῂӻ ₤

ᶝ ȳ ᶶ ȳᵅ ᾎ ⇔Пẓ

і ϩ῏ ᾎȳᵁ  и

ȴ ứ ῏Ɫ› ϯ Ȳиέ

֯ ᵫ ᾼ ᾭᾓȴⱢױȲᶺ іϤ

☼ᴩ (epidemiological theory)Ȳ

כ ◖ȳ ᵫ כ ◖ Ȳ

ῂӻ іϤ☼ᴩ Ȳ ῶӱה

ẃ ᴷѿциέ ᾼ ᾓȲṳѹ

ᾼ и Ȳṿ ṿӣ῏ ᵫ

ҏҟȴӐׁשṅ ᶝ (game 

theory)ϢᾼᴩⱢ(user behavior)ế ӻ

∟ ᾼῂӻכ …Ḃ (dynamic social relationship)ȳ☼ᴩ иέ

(information propagation)ѿц ᾼ и (incentive re-assignment)ṿ

Ҡ ẞֵ װ (multilevel marketingȲMLM)ȴ 

ὑLTE-AdvancedṆ П ậᶾ׀  

(machine-to-machine communicationȲM2M Comm.)Ἠ ₤

(machine-type communicationȲMTC)╥ IEEE3GPPẒЄᴩ ạ

ᾼ Ȳһᶦ ᵓӣ╠צᴩ ẃ ẁЄ П ᾼ Ȳ ṷ

Є ᾼMTC ֯ в֝ ṿӣ Ȳ כ ậ Ȳ

ѿϢⱢѻᾼᴩצ ὢ ȴ֪ױȲ3GPPIEEEӔׁש ֯ ậ

Мᾼ ạ(RAN overload control)ạȲѿ ᵍ MTC ֝ Є ậ׀

כ ᾼ ȴ 

Ӑׁשṅ⅍Ὼדẃ Џׁש ӻ Є Ϛ ֥ᵂ 3GPP Ȳ

LTE-Advanced֯Л֝ᾼ ạ ạ ᴩׁשṅȲ ҏ ậиέ׀ ₤Ȳ ᴩ

Ṿоȴṳ ứ ∂ Ȳ ד Ὠכṅשׁ

ᴩ ῶ ȴ 

 

Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  
1. ѝȸ 

ɾ Ping-Chen Lin, Ray-Guang Cheng, and Li-Hung Liao, ñPerformance analysis of two-
Level QoS scheduler for wireless backhaul networks,ò IEEE Transactions on Vehicular 
Technology, vol. 61, no. 3, pp. 1361-1371, Mar. 2012. (SCI, EI) 

ɾ Ray-Guang Cheng, Chia-Hung Wei, Shiao-Li Tsao, and Fang-Ching Ren, ñRACH 
collision probability for machine-type communications,ò in Proc. IEEE 75th Vehicular 
Technology Conference, May 2012. 

ɾ Yu-Feng Chou, Ray-Guang Cheng, and Pei-Yuan Ku, ñAdvertising in human centric 
communication networks,ò in Proc. Seventh International Wireless Communications and 
Mobile Computing Conference, pp. 1935-1939, July. 2011. 

2. ᵓȸ 

ɾ Ray-Guang Cheng and Ping-Chen Lin, Call admission controller and method thereof and 
multi-hop wireless backhaul network system using the same, US Patent No.: 8,054,745 B2, 
2011/7~2026. 

3. ȸ 

ɾ [ ₤ ]ϢӐ Пׁשṅ-І ϡȸϢӐ П
(2/2)ȸ100.8~101.7 

4. ȳ  

ɾ ІЏ (IEEE Senior Member)Ȳ2007ד 
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Ṇ  

╢   
Ӵү Є Ђ 

ṅשׁ ȸ Ӣ Ẕ ȳ‍ ӢỄה  

ȳ ᾌ  

  ֿ ȸ ȳ‍ Ӣה ȳӢ  

    ȸhttps://www.et.ntust.edu.tw/et/faculty.php?user=chtseng 

І Ԉȸchtsneg@ieee.org 

    ȸ02-27376416 
Ϛȳׁשṅѻ ӭ  

Ӑ Ὼשׁדṅѻ Ɫᵓӣ ᶾ ᴩɦӢ ɧцɦ ὑᾃϤ

ứᶾ П Ӣ ɧׁש ȴɦӢ שׁ ɧ иȲ…ṿӣӀ

П24 GHz ן ѱ ӣὑӢ П ȲẂֽȸ‍ ᴨה

ȳ‍ ӢỄה ȴɦ ὑᾃϤ ứᶾ П Ӣ

שׁ ɧ иȲ…ᵓӣᾃϤ ứ Ҡ Њדᴯ ‒ כ ‒

П Ȳ ӣὑ Ӣᾬ ЊПӢ ȲẂֽȸ ׆╓ ȳ

ᴞᶺᾃϤ ứѻ щ ȴ 

 

ϡȳ Ὼׁשṅ ӭ 

1. ‍ ᴨה ȸӐ ṿӣӀ 24 GHzן ѱׁש Ϛ

₤‍ њה ᾌ (ẔṆ Ѡ ֽ 1Ἤӱ)Ȳ֯ њ

ᾌ ∟Ȳ ậњ ᾌМ҅ῶ ֣цч ϩᾌἬ כ

Ȳѹứ Ɫч ᾌ (reflective pulse transit time, R-PTT)Ȳṳ

ѿ ắ ῏Пᴨ (blood pressure, BP)ȴ 2Ɫ‍ ᴨ

Ȳ 3Ɫᴨ П Ở ᾌ∟П ᾌᾌᶮȲṳӦ

ᾌᶮ ậч ᾌ ȴ ᴨ ֯ ∟ȲҠ ӣὑ

ắ ῏Пᴨ ȴ 4Ɫ 8щắ ῏Пᴨ Ȳṳ Ӏ ᴨ

ѩ ȴӐ שׁ Пᴨ Ὠ Ӏ ᴨ ѩ Ȳן

(systolic BP)(diastolic BP)Ꞌ ὑ 95%‒ вȴӐ

Ɫ Ϛ ṿӣ Ϛ Ȳѹṿӣњ ᾌ ᴷ ᴨ П

Ȳ ᷊ Ӣ ṅᾼשׁ ᴒṔᴥȴ иׁשṅכὨБ

ắȲ ῶὑ2020ד ᾌ [1]ȴ 

 
1ȳ24 GHzᴨ Ṇ Ѡ  

 
2ȳᴨ ѱ 
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3ȳњ ᾌ Ở ᾌ∟Пᾌᶮ 

 
4ȳן Ὠ 

        

2. ‍ ӢỄה ȸӐ ṿӣӀ 24 GHzן ѱׁש

Ϛ₤24 GHzӢỄ ȲẔṆ Ѡ ֽ 5ἬӱȲ Ҕ

ᵶщ ȳ ѱȳ ὍЄ ȳ ạ (microcontroller, MCU)ц ῤ

ȴ24 GHz Ӧ ѱ Ȳ Ӧщ ϤῈ МȲ

ᾌ ẞϢ Ȳ ᾌ ᾼẻᵮ ї

ᴩדᴯ (phase modulation)Ȳṳч ֫ ȴӦщ Ȳ∟ן

ѱ ᾌ Ȳ Ϥ ὍЄ ὍЄ Ȳѿᵓ ạ ᴩ

ѩᴟ ᴯ ȴ Ἤ ậПӢỄ ṿӣ ῤ

ᴟ ᴩ Ȳ ӣᴩ ẁ ȲѹѨ

ȲѠ―Ṇ ṿӣȴ ѱ ֽ 6ἬӱȲ

7⁄Ɫ Ṇ ӢỄ П ѱȲắ ῏ Ӑ

שׁ П 1.5 mȲἬ П Ὠֽ 8ἬӱȲẔї

Ὠד ὑᴨ ⇔ Ὠḕи Пװ1 ȴ иПׁשṅכὨБ

ῶὑISAP2016ׁש [2]ȴ 

 
5ȳ24 GHz‍ ӢỄ П

Ṇ Ѡ ȴ 

 
6ȳ‍ ӢỄ ѱȴ 

 
7ȳӢỄ ПṆ ȴ  

8ȳӢỄ ПṆ Ὠȴ 
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׆╓ .3 ȸӐ ὑ ד2019 ⇔ ҏ ᾃϤ ứ

(perturbation-injection-locked, PIL)▐ Ȳ ӣὑ╓׆ ȴ

ПṆ Ѡ ֽ 9ἬӱȲ …ṿӣФ ה Ԛ

(complementary split-ring resonator, CSRR)ᵂⱢ аԈȲ ὑ

(perturbation theory)Ȳ╓׆ CSRRПԚכ Ӣ Ȳ

Ӽ֝ ᴴ ᴯḂד ȴԛѿCSRRⱢ аԈȲ ѻ ὍЄ

כ Ȳ› ׆╓ Ἤ ᴯḂדᾼכ ᵛҠᾃϤ МȲ

Ṽ ᾃϤ ứ (injection-locking theory)Ȳὑ ҏ ӢϚ

Ȳ֪њ ⱢϚ ἤ Ȳᴞ CSRRҏה

ⱢϚ ȴԛṿӣӐ ҏПɦ ὑ и П ɧ

ᴩ ᵛҠ ׆╓ ȴ 10Ɫ ᾃϤ ứ╓׆

П Ӕч ѱȲẔ ѱ⁄ֽ 11ἬӱȴӦ 12ᾼ

ὨҠ῀ȲӐ Ἤ ҏПPIL Ὠ PPG

Ὠᵭ֥ȴ ὨӉ Ϛ Ϣ Ɫɦ ṿӣ ⇔ ᾼԏ PPG

И ׆╓ ᾌᾼ╠ứ֙ ɧȲ֝ Ӽ ῏ȲҬ

▐ Ȳṿӣ 5.8 GHzᾼ ᵛҠ ⇔ ЊПӢ

ȴױ иᾼׁשṅכὨ ῶὑ2019ד ᾌ [3]ȴ 

 
9ȳ ᾃϤ ứ╓׆ ПṆ Ѡ

ȴ 

 
10ȳ ᾃϤ ứ╓׆

П ѱȴ 

 
11ȳ ӣὑ╓׆ П

ȴ 

 
12ȳ ӣὑ╓׆ П

Ὠȴ 

4. ᴞᶺᾃϤ ứѻ щ ȸᴞᶺᾃϤ ứ(self-injection locked)

Ӣ ▐ ԒӦМЍЄ ☻І ҏȲѻ …ᵓӣᾃ

Ϥ ứ ẓצ‍ ἤὍЄ Њדᴯ ПᾃϤ Ȳṳ כ

ᾼ ( )ᾼ ἤȲѿ ᴩ ӢỄ ȴ

▐ ẓצɦ ᵂ Ϛ ȲҠ сⱢ 4 ɧᾼ

⇔ ἤȴד ὑ homodyne▐ Ȳ ₤ ▐ ẓצ

ȳ Ṿᶼ ᾌ(clutter)ϩц Ṿ ⇔ ȴӐ ὑᴞᶺᾃ

Ϥ ứ Ȳ Ϛ ₤ᴞᶺᾃϤ ứ ֽ 13ἬӱȲẔᴞ

ѻה щ (self-oscillating active integrated antenna)…ӣѿ

ᾃϤן Ȳ П ⁄Ӧ ᾌ и (microwave 
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differentiator)ᾌ (envelope detector)כȲ ₤ Ҡ ϚḔ

о ▐ Ȳѿ ᵅ ᵂכӐҵȲӼẓ ṾП Ἃ ἤȲ

Ҡ ᵂ сᴟ ᴏᾌ ȴ 14Ɫ ѱȲ

Ɫ ֢ Ѡ ᾼЏᵂ ȲӐ ӣ֝ ֢ Ѡ

֥ȴ 15Ɫױ ᴩњ ᾌ П ѱȲ 16⁄Ɫắ

῏Ἤ П њ ὨȲ ᾌᶮ ὙȲ ὔṿӣ ᴯ

ѠהȲ ᴩ ᴷ ȴϱ ПׁשṅכὨБ ῶὑIEEE 

Trans. Microw. Theory Techn. ґ ѝ[4]ȲṳБ Ὑ ᵓȲѹ

Ӕ֯Ө רּ М ᵓȴ 

 
13ȳᴞᶺᾃϤ ứѻ щ

ПṆ Ѡ ȴ 

 
14ȳᴞᶺᾃϤ ứѻ щ

П ѱȴ 

 
15ȳ ӣὑњ ᾌ П

ȴ 

 
16ȳ ӣὑњ ᾌ П

Ὠȴ 

 

Ϯȳѻ Ὠכṅשׁ Ἤ ᴩᾼ  

[1] T.-J. Tseng and C.-H. Tseng, ñNoncontact wrist pulse waveform detection using 24-GHz 

continuous-wave radar sensor for blood pressure estimationò accepted to present in 2020 IEEE 

MTT-S Int. Microwave Symp. 

[2] T.-W. Hsu and C.-H. Tseng, ñCompact 24-GHz Doppler radar Module for non-contact human 

vital-sign detection,ò in Proc. International Symp. on Antennas Propag., Okinawa, Japan, Oct. 

2016. 

[3] C.-Z. Wu and C.-H. Tseng, ñA perturbation-injection-locked sensor with self-oscillating active 

CSRR for vital-sign detection from fingertipò in IEEE MTT-S Int. Microwave Symp. Dig., 

Boston, MA, USA, Jun. 2019. 

[4] C.-H. Tseng, L.-T. Yu, J.-K. Huang, and C.-L. Chang, ñA wearable self-injection-locked sensor 

with active integrated antenna and differentiator-based envelope detector for vital-sign 

detection from chest wall and wrist,ò IEEE Trans. Microw. Theory Techn., vol. 66, no. 5, pp. 

2511ï2521, May 2018. 
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 Ṇ  

Ứ  
М Є Џ Ђ 

ṅשׁ ȸ ϩЏ ȳ ạЏ  

  ֿ ȸ ϩ Іȳ ᶾȳᴻὢדּ ȳ ạ

ȳ ֥  

І Ԉȸrjwai@mail.ntust.edu.tw  

    ȸ02-27376367 

 

Ϛȳ ׁשṅѻ ӭ  

1. ϩ Іȸҙ ȳ ֥ ȳ ᾌ ⇔ ч☼ ȳЛ Ṇ

ȳ ȳ▄ἤй ạȳ ạᶾ ȳ ϩẆ ᶾ ȴ 

ᶾȸדּ .2 ᴃȳы ԏ Ṇ ȳ ϩ Ṇ ȴ 

3. ᴻὢ ȸ ȳӘ ֝Ḕ ȳ᾿☼ ẚ ȳ ᾌ ȳ

ȴ 

4. ạ ȸ ạȳ ȳ ֪ ᾎȳ І ᾎȳᴊᴥ

ȳЊᾌ ȳ‍ ἤ ạȳ ạȳ Ṿо ạȴ 

5. ֥ȸ - ᴻὢ ȳ - ֫ᴻὢ ȳ ἤ ȳֵ

ȳᴞѻה Ϣȳ Ṇ ȳ Ṇ ȳ  ᴻὢ ȳ

᾿ ᴪ♃ה ȳᴻὢЏẓ ȴ 

ϡȳ Ὼׁשṅ ӭ 

 ̧ ӣљ и ה ӣ П ֥ὢ ӂү 

֥ Ἤ ᵉᾼ ᶾ МȲ Эѡᾼ Мה

ⱢѻȲ ứ֯ ד2050 ѿиכ ה ⱢѻȲ∂ ᶾ ═ שׁ Ȳ

ѿ иכ ẁה ӭ ȴ ֪ ЀṼ ⇔ 98%ȲЛ Ԋ Ѐᾼы

ԏ ȲכⱢ╜ ќ═ӭ ȴắ ֮ ԈȲы ԏ ӑẃ ╥ѻ и

ה ПϚȲᵀы ԏ Ṇ ╥ӂᶁ ЊȲ֮ и Ȳѹ

ЛϚȲ ֥ᵺ ȴ ϩеҨ ѿIEC61850∂Ӵɦ

ԛӢ Ṇ ɧȲᴕ ᶺ ы ԏ ῏ᶾ ЛṜц ᵓЛὔȲ

Ϥ IEC61850 Ӑϫи֯כ Ȳѹ IEC61850Л ӣὑӭ› ῏

ᵂȲц∟ ᶝ ᾼ ạ⇔ȲӐ ɦи ה ц

ч ПԚ ₤ɧȲӭᾼ…ѿᵅᶾ   ȳᵅכӐȳᵅЏ Ȳᶙכ

֥Ȳṳׁש ы ԏ ֥ὢ ӂүȲ֝ שׁ Ṇ IEC61850Ф Ȳ

Ӑכ ᶾ ⇔Ȳ╥Ӑ Ϛ ӭ ȴӭ› ы ԏ

БῺ1.5GWȲ ѻ ы ԏ ῏ ẁ Ȳ ӭ›

֯ὑṆ Ẇ ∟Ȳ∟ ѽ ȲWἨ╥ ѿנ ᵂ Ȳ

ᶔ ᵅȲ רּ NERLȳ ȳѡӐȳМ ד ⱢכṅȲO&Mשׁ

Ȳʒ שׁ ֯ὑц ԑȲц֪נ Ȳᴖ‍ ╝ ∟И Ȳ

ҷҠ ϤȲן ӣϢЏ ᶾ Є иέȲậ҅ ᴩ ῶиέȲ

╥ ṅשׁ‹ ȴ ֪ ᵅȲ ד ϩ ЛὔȲы ԏ

ϢЏ ╝ иέ Ḗ йȲϷ╥ ᵡ ᵓ ȴ ὑϢЏ ᶾ Ȳׁש
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֥ Ғ ὢ ȳи ה ᾼ ⇔ ᶾ ȳ ֥ Ӑכ Ϥ ҏ

ȳЄה ╝ ₤∂Ӵᶾ Ȳ╥Ӑ ϡ ӭ ȴ 
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ᴩ Ȳ ӣ ה ֯ס ḟ ю╝ Ӑц ᾼ ȴ

ϡד⇔ ᾿☼ Ἅ╝ цֵᴭԝṳ ᴩ ╝ Ȳ

Ἤ ᾼ╝ ᾌ Ȳɲ ӣ ᶾ Ȳ ᷄Ϛ ⇔ῶ ╝ ᾼ Ȳ

ӣ ᾎ ∂╝ ₤Ȳи ҏṳ Ἅếᴭ Ἅȳҷ ế

╝ Ȳ Ὑ ☼’ ֪ ṷ ы ԏ Ṇ ẃ֚ ᵀᴟЭϭ ѿ

ᾼׄԓ ȴ Ϯד⇔ ᵓӣ Ϛד⇔ế ϡד⇔Ἤׁשṅᾼᶾ Ȳ֯ ы

ԏ ╝ ∟Ȳ ὑᴊ ḛ ᴖ ẃᾼғ ҷȲ ṅыשׁ  ԏ ὰᴊ
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ѻ═Ϣ 
2015.08.01~

2016.10.31 
ᶾדּ  Б  739,000 

ṿӣҟ ֥ ẃ ᵅ

ᴭ  

(MOST 105-2221-E-011-027) 

ѻ═Ϣ 
2016.08.01~

2017.10.31 
ᶾדּ  Б  818,000 

Лắ Ϥ ᶼ ạᾼЊ₤о

ѹ ᾼԚ ᾌ ᴟ ᶮᾌ

 

(MOST 106-2221-E-011-064) 

ѻ═Ϣ 
2017.08.01~

2018.10.31 
ᶾדּ  Б  677,000 

Л ṿӣ цЮ

ᾼϟϫ⇔ ṔԚ ᾌ  

(MOST 107-2221-E-011-052) 

ѻ═Ϣ 
2018.08.01~

2019.10.31 
ᶾדּ  Б  921,000 

֮ ֯ ₤ѹ ᾼщ

ȳ ȳғ и П ӣ 

(MOST 108-2221-E-011-037) 

ѻ═Ϣ 
2019.08.01~

2020.10.31 
ᶾדּ  ᴩМ 904,000 
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          ȳщ ȴ 
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    ȸ02-27376366 

 

Ϛȳׁשṅѻ ӭ  

· ᶙ ἤ ṅשׁ: ѿц ᴯ ᶙ ἤ ȴ 

· щ :ᴏᾌщ ȴ 

· : ן П ֥ȴ 

· ᶾ : ȳ ᶾ ȴ 

 

ϡȳ Ὼׁשṅ ӭ 

(a) ᵮן ḀạԚ ᾌ : 

Ԛ Ḁạ ᾌ ╥ӣὑḀạ ϱᾼԚ ȲṿԚ Л  

I/O ẞҵ ֣ҵ Ȳ ᴖ ẞ Ὼᾼ Ἠщ ȴṼ

ᾌ ᾼ ἤҠиⱢч ₤ ᵮן₤Ԛ Ḁạ ᾌ ȴч ἤԚ Ḁạ ᾌ ╥

Ҡ Ḁạ ◕ вᾼԚ ḀạȲ֝ ’═ ᾼᶙ ἤȴ ᴖ

ױ ₤ ᾌ ╥ ч ᴟ› Ȳч Ҡ ‹כ ᾼ ᵂȴ

ᵮן₤Ԛ Ḁạ ᾌ ⁄Ҡѿצ ֮Ḃ Ȳ֝ чצ’ ₤ ᾌ ᾼ

Ḁạ ’═ ᶙ ᾼ ἤȴӐ ᴯпד ᴭ ןᵮה ȲҠ

ч ₤ ᾌ ἋᴼⱢᵮן₤Ԛ Ḁạ ᾌ Ȳṳ ᾼ ẃ כ

ᵮן ᾼ ᵮןȴ ᵂᾼ▐ ֽ (Ϛ)Ἤӱȴ  

(Ϛ)Ԛ ᾌ ᵉᶝц  

  

(b) ᾼ ᶼӂỌо : 

Ϛ ᾼ ᶼ Ȳ  ᶼ ᵅὑӭ  ᶼПϯȲᵀ

Ѡה ICᶶ й ȲҠ Ӣֵ Ȳ Ḁạ Ὠ Ȳ ᴖ

Ӣrogue waveȲᴖrogue waveṿ Ȳ ӢЄּטᾌ ᴖ а

Ԉ Ӣ Ȳ֪ױᶺ ḆⱢᾃ ᾼ ᶼӂỌоПד ֯

 ᶼӂỌо МȲᶺ Ԓᵓӣеה ҏ֙ẚ ὰϱ ֥ Ὅҟ ֥

ᾼᴯ Ȳ ᵓӣҟ ֥ ᾼᴞ ἤҟ╚ ֥ Ὅᾼҟ ֥

https://www.et.ntust.edu.tw/et/faculty.php?user=dblin
mailto:dblin@mail.ntust.edu.tw
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ȲṿẔ ẞӂỌᾼ ṾоȲṳᵓӣ ה ȴ 

  

 

(c) 5G ᴏᾌщ ѿֵ ὰ⅔ : 

  5G ᴏᾌщ Ẕ Ɫ 28GHz/39GHzȴד ѿἏᵅ ᾼщ Ȳ

щ ѐЉЄ ЊȲẔᾬ ѐЉᾼ ⇔ Ḗ ȴ֪ױȲ Ӧ⅔ ᶾ ẃ

ᴏᾌщ ȲϷ֪Ɫщ ѐЉ ЊȲἬṿӣᾼ End_launchȲ֯

₤ Ҡצ כ Ȳ֪ױ Ẕ ϚẆᴕ ȴӐ

ֵ ὰ ѿц⅔ ᶾ Ȳ Ϡ щ ԝȲṳѹ Ӕᶾ

Ӕщ ᶮȴ 

 
(ҳ)щ ӱ  

  

( )   ( )   
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Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

 A. Journal Papers 

1. Ding-Bing Lin, T. Wang and J. Chiang (2019, Oct). Suppression of Wideband Simultaneous 

Switching Noise Through Application of a Partial Electromagnetic Band-Gap Structure in 

Multilayer Printed Circuit Boards. IEEE Transactions on Electromagnetic Compatibility.. 

MOST 107-2221-E-011-057. 

2. Tse-Hsuan Wang and Ding-Bing Lin (2019, May). Using modified nodal analysis in cavity-

mode resonances printed circuit board power bus structures with the segmentation method. 

Journal of the Chinese Institute of Engineers, Volume 42, 2019 - Issue 6. (SCI). MOST 107-

2221-E-011-057.  

3. Chih-Hung Lee, Ding-Bing Lin* and Guan-Hung Lu (2018, Sep). Enhancement of the antenna 

bandwidth by coupling the planar inverted-F antenna and multi- ultra-thin slots for handheld 

devices with metal housing. Microwave and Optical Technology Letters, 60:2384ï2392. 

https://doi.org/10.1002/mop.31389. (SCI).  

4. Jui-Hung Chou, Jo-Fan Chang, Ding-Bing Lin*, and Tzong-Lin Wu (2018, Apr). Dual-band 

WLAN MIMO antenna with a decoupling element for full-metallic bottom cover tablet 

computer applications. Microwave and Optical Technology Letters, 60:1245ï1251. 

https://doi.org/10.1002/mop.31135.  

5. Po-Hsuan Tseng, Yao-Chia Chan, Yi-Jie Lin, Ding-Bing Lin, Nan Wu, and Tsai- Mao Wang 

(2017, May). Ray-Tracing-Assisted Fingerprinting Based on Channel Impulse Response 

Measurement for Indoor Positioning. IEEE Transactions on Instrumentation and Measurement, 

Vol. 66, No. 5, pp. 1032-1045. (SCI). MOST 105-2221-E-027-118. 

6. Ding-Bing Lin, Chung-Pin Huang, and Hsin-Nan Ke, Wen Sheng Liu (2016, Nov). The Analysis 

of Transient Waveform and Common Mode Noise on Differential Broadside-Coupled Delay 

Lines. Journal of Electromagnetic Waves and Applications, pp. 1-16. (SCI). MOST 104-2221-

E-027-021-MY2. 

7. Ding-Bing Lin, Tse-Hsuan Wang, Fu-Jung Chen (2016, Jun). Novel RFID Tag Antenna Design 

For Wearable Device Applications. International Journal Of 

Electrical Engineering, vol.23, no.3, pp. 113-122. (EI).  

8. Jui-Hung Chou, Ding-Bing Lin*, Tsai-Wen Hsiao, Hsi-Tseng Chou (2016, Jun). A Compact 

Shorted Patch Rectenna Design with Harmonic Rejection Properties for the Applications of 

Wireless Power Transmission. Microwave and Optical Technology Letters, Vol. 58, No. 9, pp. 

2250-2257, |https://doi.org/10.1002/mop.30012 . (SCI).  

9. Ding-Bing Lin, Chung-Pin Huang, Hsin-Nan Ke (2016, May). Using Stepped- Impedance Lines 

for Common-Mode Noise Reduction on Bended Coupled Transmission Lines. IEEE 

Transactions on Components, Packaging and Manufacturing Technology, vol. 6, no. 5, pp. 757ï

766. (SCI). MOST 104-2221-E-027-021-MY2.  
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10. Su-Mei Shen, I-Fong Chen, Chia-Mei Peng, Ding-Bing Lin (2016, Mar). Printed Single-layer 

ACPW Stepped-feed Monopole Antenna for LTE/WLAN Band Applications. IEICE 

Communications Express, vol. 5, no. 6, pp. 175-182. 

11. Su-Mei Shen, I-Fong Chen, Chia-Mei Peng and Ding-Bing Lin (2015, Jan). Analysis of multi- 

band operation of CPW feed monopole antenna by Gaussian filter model. International Journal 

of Applied Electromagnetics and Mechanics, 1085-1092. (SCI). 

 

B. Conference Papers 

1. Ding-Bing Lin, Yong-Lun Huang and Chih-Hao Lin (2019, Sep). Simple Estimated Patch Size 

for Suppressing Common-mode Noise on Bent Differential Transmission Line. 2019 IEEE 

International Conference on RFID Technology and Applications (RFID- TA), Pisa, Italy. MOST 

107-2221-E-011-057.  

2. Ding-Bing Lin, Yen-Hao Chen, You-Hao Zheng and Bo-Yao Chen (2019, Jun). A Broadband 

Common Mode Filter With Embedded Ring Structure. 2019 Joint International Symposium on 

Electromagnetic Compatibility, Sapporo and Asia-Pacific International Symposium on 

Electromagnetic Compatibility (EMC Sapporo/APEMC), Sapporo, Japan. MOST 107-2221-E-

011-057.  

3. Kuan-Hsun Wu, Ding-Bing Lin, Chung-Wei Wang and Hsi-Tseng Chou (2019, Jun). Series Feed 

Broadband Patch Array Antenna Design for Vehicle Collision Warning Radar System. 2019 

Joint International Symposium on Electromagnetic Compatibility, Sapporo and Asia- Pacific 

International Symposium on Electromagnetic Compatibility (EMC Sapporo/APEMC), Sapporo, 

Japan.MOST 107-2218-E-002-058. 

4. Ding-Bing Lin, Yi-Hao Huang, Ifong Wu, and Ling Tien (2018, May). Circular sector antenna 

pair with harmonic rejection property for near-field wireless power transmission. 2018 IEEE 

International Symposium on Electromagnetic Compatibility and 2018 IEEE Asia-Pacific 

Symposium on Electromagnetic ompatibility (EMC/APEMC), Singapore. MOST 106-2221-E-

011-006.  

5. Tse-Hsuan Wang, Lin-Zong Zheng, Ding-Bing Lin, Min-Hung Hsieh (2018, May). On the 

simultaneous switching noise suppression by the integration of Z- shape power bus and bandstop 

filter. 2018 IEEE International Symposium on Electromagnetic Compatibility and 2018 IEEE 

Asia-Pacific Symposium on Electromagnetic Compatibility (EMC/APEMC), Singapore. 

6. Tsung-Ching Lin, Chih-Hung Lee, Jian-Li Dong, Cheng-Nan Chiu, Ding-Bing Lin, and Hsin-

Piao Lin (2018, May). A new uniformity-enhanced double ridged horn antenna for radiated 

susceptibility test from 1 GHz to 18 GHz. 2018 IEEE International Symposium on 

Electromagnetic Compatibility and 2018 IEEE Asia-Pacific Symposium on Electromagnetic 

Compatibility (EMC/APEMC), Singapore. 

7. Rosabella Ika Yuanita, Gamantyo Hendrantoro, Ding-Bing Lin (2018, Apr). Multipath delay 

spread measurement for indoor wireless device-to-device communications. 2018 3rd 
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International Conference on Intelligent Green Building and Smart Grid (IGBSG), Yilan, Taiwan. 

8. Chih-Hung Lee, Chi-Yuan Yao , Hai-Ching Li, Ding-Bing Lin and Hsin-Piao Lin 2017, Nov). 

The Study of PCB Ground Area and Location on EMI Reduction Effectiveness. 2017 Progress 

in Electromagnetics Research Symposium - Fall (PIERS-FALL), Singapore. 

9. Ding-Bing Lin, Chung-Ke Yu, Chang-Keng Lin, and Yi-Hsien Lee (2017, Oct). Dual Band 

Rectenna with One Rectifier. 2017 International Symposium on Electronics and Smart Devices 

(ISESD), Yogyakarta, Indonesia. 

10. Ding-Bing Lin, I-Tseng Tang, Jia-Chyi Wu, and Jian-Gang Zeng (2017, Oct). Design and 

Analysis of LTE 3D Antennas. 2017 International Conference on lectron Devices and Solid-

State Circuits (EDSSC), Hsinchu, Taiwan.  

11. Ding-Bing Lin, Yi-Chien Chen, Chun-Te Wu (2017, Aug). A broadband filter design for 

common-mode noise suppression with multilayer mushroom structure in differential 

transmission line. 2017 IEEE International Symposium on Electromagnetic Compatibility & 

Signal/Power Integrity (EMCSI), Washington C., USA. MOST 104-2221-E-011-178-MY2. 

12. Ding-Bing Lin, Hsi-Tseng Chou, Jui-Hung Chou and Yu-Lin Cheng (2017, Jun). Novel 

Concepts in the Design of Near-Field Antenna for Short-Distance Wireless Power Transmission 

with High Transfer Efficiency. 2017 Asia-Pacific International Symposium on Electromagnetic 

Compatibility (APEMC), Seoul, orea. MOST 104-2221-E-011-178-MY2. 

13. Ding-Bing Lin, Yong-Xun Chen, Yi-Hsien Lee, Lin-Zong Zheng (2017, Jun). Transmission Line 

Model for Designing Common-Mode Suppression Filter on Multi-Differential Signal Pairs. 

2017 Asia-Pacific International Symposium on Electromagnetic Compatibility (APEMC), , 

Seoul, Korea. MOST 104-2221-E-011-178-MY2. 

14. Jui-Hung Chou, Ding-Bing Lin, Ling Tien (2016, Oct). A Compact Shorted Patch Rectenna 

Design with Harmonic Rejection Properties. International Symposium on Antennas and 

Propagation, Okinawa, Japan. 

15. Chih-Hung Lee, Chi-Yuan Yao, Hai-Ching Li, Ding-Bing Lin (2016, Sep). Radiation from a 

PCB Trace with Broadband Harmonic Frequency. Progress in Electromagnetic Research 

Symposium 2016, Shanghai, China. 

16. Ding-Bing Lin, Chung-Pin Huang, Chih-Hao Lin, Hsin-Nan Ke, Wen-Sheng Liu (2016, Jul). 

Common-mode noise reduction of bended coupled lines by using time compensation technology. 

2016 IEEE International Symposium on Electromagnetic Compatibility (EMC), Ottawa, 

Canada. MOST 104-2221-E-027-021-MY2.  

17. Ding-Bing Lin, Yi-Hsien Lee (2016, Jul). A wideband common-mode suppression filter using 

enhanced coupled defected ground structure. 2016 IEEE International Symposium on 

Electromagnetic Compatibility(EMC), Ottawa, anada. MOST 104-2221-E-027-021-MY2. 

18. Chung-Pin Huang, Ding-Bing Lin, Yi-Chien Chen, Hsin-Nan Ke, Wen-Sheng Liu (2016, May). 

Signal integrity improvements of bended coupled lines by using miniaturized capacitance and 
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inductance compensation structures. Asia- Pacific International Symposium on Electromagnetic 

Compatibility, Shenzhen, China. 

19. Ding-Bing Lin, Chih-Yu Wu, Cheng-Hsien Sung, and Pei-Wei Lin (2015, Nov). Miniaturized 

Dual-Layers LTE MIMO Printed Antenna with Hybrid Decoupling Elements to Improve 

Isolation. International Symposium on Antennas and Propagation.  

20. Ding-Bing Lin, Pei-Wei Lin, and Chia-Yu Chang (2015, Nov). Design for Co- planar MIMO 

LTE Antenna in Handset Device Application. IEEE International Workshop on 

Electromagnetics. 

21. Ding-Bing Lin, Chung-Pin Huang, Chih-Hao Lin, Hsin-Nan Ke, Wen-Sheng Liu (2015, Aug). 

Using Rectangular-Patches (RPs) to Reduce Far-End Crosstalk Noise and Improve Eye- 

Diagrams on Microstrip Helix Delay Line.2015 IEEE International Symposium on 

Electromagnetic Compatibility (EMC), Dresden, 2015, pp. 612-615, 

doi:10.1109/ISEMC.2015.7256233. 

22. Ding-Bing Lin, Guo-Jun Zhong, Yong-Xun Chen (2015, May). Wideband Common-Mode 

Suppression Filter Design for Multi Differential Signal Pairs. 2015 Asia-Pacific Symposium on 

Electromagnetic Compatibility (APEMC), Taipei, 2015, pp. 53-55, doi: 

10.1109/APEMC.2015.7175223. 

23. Jui-Hung Chou, Ding-Bing Lin, Sih-Jin Chen (2015, May). Near-Field Coupled Antenna Pair 

with Transmission Efficiency Enhancement for WPT. 2015 Asia-Pacific International 

Symposium on Electromagnetic Compatibility . 

24. Su-Mei Shen, I-Fong Chen, Chia-Mei Peng and Ding-Bing Lin, "Printed ACPW feed monopole 

antenna for LTE /WLAN applications," 2015 Asia-Pacific Symposium on Electromagnetic 

Compatibility (APEMC), Taipei, 2015, pp. 406-409, doi: 10.1109/APEMC.2015.7175238.  

C. Projects 

[P1] ӣὑϯѷ҅Massive MIMO₤щ ᵂП› ᶾ (3/3)(109-2218-

E-011-014-) 

[P2] 5G ᶾ (3/3)(109-2622-8-155 -001 -TE2) 

[P3] Ԛ Ḁạ ᵮן ᾌ (108-2221-E-011-035-) 

[P4] ӣὑϯѷ҅Massive MIMO₤щ ᵂП› ᶾ (2/3)(108-2218-

E-002-031-) 

[P5] 5G ᶾ (2/3)(108-2622-8-155-002-TE2)  

[P6] Ϥה Ԛ Ḁạ ᾌ (107-2221-E-011-057-) 

[P7] ӣὑϯѷ҅Massive MIMO₤щ ᵂП› ᶾ (1/3)(107-2218-

E-002-050-) 

[P8] 5G ᶾ (1/3)(107-2622-8-155-006-TE2)  
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          ᴯ Ӕᶾ  
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І Ԉȸyhchung@mail.ntust.edu.tw 

    ȸ02-27376394 

Ϛȳ ׁשṅѻ Ṏӭ  

ṅѻשׁ Ҕ╗ ѩ ֥ ȳ ѩ ᴯ ( ȳ έ⇔ ᵅғ

)ȳ ד ȳӢ ѩ› ц ᴯ Ӕᶾ ȴ 

Ṏӭ ȸ Ṏ ѩIC ד ϢИȳⱢ ⁴ IC ᾼׁשṅ Џ

ϩȴ 

ϡȳ Ὼ ṅѻשׁ  

 ̧ ѩ ᴯ  

(>1GS/s)ѩ ᴯ (ADC) ӣ֯ ȳ ȳ ԏ

ԏ ѿцװѷ҅ LTEṆ Мȴ ὑ8-10ᴯаѿϯᾼ ѩ ᴯ Ȳ

Ϛ ӣᶶ ▐(Flash)ה ẃ ȴ Ȳ  Successive)ה

Approximation) ADC▐ ᾼᵅғ ἤȲ‍ ֥ ӣ֯Ṇ ѱМȴ֪ױȲ

Ӑ ⅍ ὑ ȳ έ⇔ έ⇔ ẓᾼADCsȲⱢ

ϢИȴ 

1. A 7-bit 5-GS/s 8x-TI SAR ADC 

2. An 8-bit 40-GS/s TI ADC (2023 ongoing) 

3. A 10-bit 320-MS/s 2b/1b-SAR ADC 

4. A 10-bit 800-MS/s Pipelined ADC (2023 ongoing) 

5. A 10-bit 3.2-GS/s 4x-TI Pipelined-SAR ADC (2023 ongoing) 

 ̧ ᵅғ ѩ ᴯ  

ῺϫדẃȲ ᾼ ᵂ ⇔ ᴖ ẃ ᶶȲṿ SAR▐ ‍

֥ӣẃ ²10ᴯаȳ<100MS/sᾼ ᵅғ ADCsȲɔ ӣỒᴏ ᾼ ȸ

ᵅғ Ȳѿ כ ᾼ Ḗȴᵀ╥֯ έ⇔(12ᴯаѿϱ)ᾼ

ϱȲ Лп Ἤ ẃᾼ Ȳ ṿ Ӑ▐ ϱᾼ ҷȴѿϚ 12

ᴯаSAR ADCẃ Ȳֵṿӣ ԝẃ в ᾼD/Aȴ֪ױȲ ᾼЛп

כ Є ҒȲṿғ ȴᶺ ᾼ ӭ ֯ṿӣἬ ҏᾼᶾ

ẃ ᵅἬ ᾼ Ȳ ᴖ ᵅғ ȴ 

1. Two ultra-low power 12-bit 100-kS/s SAR ADCs 

2. Several 12-bit SAR ADCs with their FOMs of <10 fJ/c.-s. 

 ̧ έ⇔ ѩ ᴯ  

http://homepage.ntust.edu.tw/yhchung/
mailto:yhchung@mail.ntust.edu.tw
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֯ ȳ ậȳ ԝ ȳ ᾬ ȳ ֵ

Џ ȳҙ ạ Ṇ ӣМȲ έ⇔ ѩ ᴯ (ADC)

╥ѻ ᾼ ԈПϚȴADCῘ ᾼ ѩ (Ӣ ȳ ȳ

⇔ о ) ⱢЄ ᾼᵛ ᴯ Ȳ ẁ∟ ᾼи

έ ₤ ∂ȴ ὑ έ⇔Nyquist-rate ADCȲ֯ѻ ᾼ Ԉẁ МȲ

Texas InstrumentȳAnalog DeviceȳLinear TechnologyMAXIMеҨꞋדצ

₇ȴ ṷ ҵᾼẁ ẁ16~20ᴯаᾼADC ѱȲ ẓ −ֻᾼ

ἤ ȲҠѿ вᾼṆ ӣẃ оᴞṝᾼ ₇ȷᵀ⁯ ғצ ֥Л―

ᾼ ȴяẔ╥ в ϚḔ ᵅכӐ ἤ ᾼṆ ѱ(System-on-

a-Chip, SOC)Ȳ᾿ ADC ֥֯Ϛ ЛᵀҠѿ ᵅғ ȲϷҠѿ юҵ

Ԉᾼ ȴ Ϸ╥Ӑ ⅍᷾Ϥ Ϛױ ADC IPᾼѻ ӭᾼȴ 

1. 14-bit Noise-Shaping SAR ADCs (2023 ongoing) 

2. Two 90dB SNDR Delta-Sigma Modulator ADCs 

3. 16-bit calibration-free SAR ADCs (SFDR > 100dB) 

4. 16-bit SAR ADCs with capacitor calibration scheme 

5. An 18-bit SAR ADC with capacitor calibration scheme 

6. A 20-bit SAR ADC with calibration schemes (2023 ongoing) 

 ̧ ᴯ Ӕᶾ  

ṅשׁ ֯ ₤ᾼ ᴯ оה ѩ Ȳ ḟ֯Ồᴏ

҅Ȳ ἤ ֪ ᾼ ἤ⇔ כ ᾎ Ṝ έ⇔ᾼ Ḗȴ ẃ

Ԓ П Ȳᶺ Ҡѿכṓ ᾼẁ ϯ (Ẃֽ1.0 V)ȲһᾼӐ

(intrinsic gain)Ϸ ẃ ЊȲ ṷ Лᵓὑ ⇔ᾼ ѩ ȴד

чᾼȲ ᾼ ᵂ ⇔⁯ ᴖ ẃ ᶶȲҠѿҒᶶ ᴯ ᾼ

⇔ ғ ȴ֪ױȲֽὨҠѿᵓӣ ᴯ ᾼ ẃ ѩ ᾼ ȴ

Ṫ ȳ έ⇔ᾼ ѩ ᴯ Ɫ ὔּט Ồᴏ Ἤ ẃᾼ

ạȲ ᵅғ Ṇ ѱ(SOC)ᾼ ẃḆֵᾼᵗ ȴ 

1. A 14-bit 10-MS/s Pipelined-SAR ADC with Nonlinearity Calibration 

2. A 14-bit 250-MS/s 2x-TI Pipelined-SAR ADC with Nonlinearity Calibration 

Ϯȳ ּדᶾ  (2017-2022) 

ѷ҅װ 113/07~110/08 έ⇔ ѩ ᴯ Пׁשṅ ѱ  

109/08~110/07 έ⇔ ѩ ᴯ Пׁשṅ ѱ  

106/08~109/07 ӣὑװѷ҅ ᾌ Ṇ Пϫҳᴯа ѩ ᴯ  
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ҳȳ ѻ ᾼׁשṅכὨ 

Journal papers (2017~2022) 

· Yung-Hui Chung*, Chia-Hui Tien, and Qi-Feng Zeng, ñA 16-bit Calibration-Free SAR ADC with 

Binary-Window and Capacitor-Swapping DAC Switching Schemes,ò IEEE Trans. Circuits Syst. I, 

Reg. Papers, vol. 69, no. 1, pp. 88ï99, Jan. 2022. 

· Yung-Hui Chung* and Wei-Shu Rih, ñA 3-mW 12b 160-MS/s 2-Way Time-Interleaved Subrange 

SAR ADC in 65-nm CMOS,ò IEEE Trans. Circuits Syst. II, Exp. Briefs. vol. 67, no. 4, pp. 645ï649, 

Apr. 2020. 

· Yung-Hui Chung*, Qi-Feng Zeng, and Yi-Shen Lin, ñA 12-bit SAR ADC With a DAC-Configurable 

Window Switching Scheme,ò IEEE Trans. Circuits Syst. I, Reg. Papers, vol. 67, no. 2, pp. 358ï368, 

Feb. 2020. 

· Yung-Hui Chung* and Ya-Mien Hsu, ñA 12-bit 100-MS/s Subrange SAR ADC with a Foreground 

Offset Tracking Calibration Scheme,ò IEEE Trans. Circuits Syst. II, Exp. Briefs, vol. 66, no. 7, pp. 

1094-1098, Jul. 2019. 

· Yung-Hui Chung*, Chia-Wei Yen, Pei-Kang Tsai, and Bo-Wei Chen, ñA 12-bit 40-MS/s SAR ADC 

With a Fast-Binary-Window DAC Switching Scheme,ò IEEE Trans. on VLSI Systems, vol. 26, no. 

10, pp. 1989-1998, Oct. 2018. 

· Yung-Hui Chung*, Wei-Shu Rih, and Che-Wei Chang, ñA 6-bit 1.3-GS/s Ping-Pong Domino-SAR 

ADC in 55nm CMOS,ò IEEE Trans. Circuits Syst. II, Exp. Briefs, vol. 65, no. 8, pp.999-1003, Aug. 

2018. 

· Yung-Hui Chung*, Chia-Wei Yen, and Pei-Kang Tsai, ñA 12-bit 10-MS/s SAR ADC with a Binary-
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Ϯȳ έ⇔ Ṇ  Ὠכ

 

 

3. 3D ц ӱᶾ цФ 2D to3D conversionṆה Пׁשṅȸ(1) 2D to 

3DṆ ȸѻ ╥ ὑDepth Image Based Rendering(DIBR)ᾼᶾ Ȳ 2D /

Ӵ оȴṳ ҏѠᾎ ḟ warping ӢῈ♂ 3D ₇כ ᾼ ȴ(2) Ӵ

Ṇ ȸҠ ṿӣ῏ Ӵ ᾼФ כ׀ ȲἨ╥Ҡ ᴟ

צ / ϱȴӭ›Ӵ Ữӑצ Ϛᾼ ׀ ȲᴖẔה ЄȲ

ᶾ ד ḆⱢ ȴӐׁשṅṿӣֵ ( Multi-view video coding )

ᶾ ᴩ ȲҠѿ ẁṏֻᾼ Ὠȴᵓӣ ( View-to-view )

Єצ иדᴿѠ ἤȲ ҏᶶ ᾎȲצ с ᾼ ⇔Ȳ

ṳѹ’ ṏֻ₇ ȴ(3) Ф ה ạӂүȸẔМ Ҡצ ῀ҵꜜ

оП цᵓӣ Disparity MapѠᾎậ Ἤὁ ᾼ ⇔ Ȳ ṿ

ӣ῏ ὑ3D ᾼ ȴ ṿӣ῏Ҡױ МᾼᾬԈФ ȴ 

ⱢϠ֪ ӱ ᾼֵ оцṿӣᾼכ ᶾ ᾼֵ оȲʌ Ϸ Ϛ ᵓӣ 

FPGA Ҡѿ צ 2D Ɫֵ Ṕ 3D в ∟ ҏᴟЛ֝ᾼ 3D

ӱ ȲṳѹṼ ṿӣ῏ᾼ Ḗ Ȳ Ṇױ Ϛ ц й 2D/3D

ӱ ᾼה ᵂȴ ὑDIBRᾼᶾ ѿFPGA ȲṿӣϚ ѿц ⇔

Ɫ Ϥᾼẃ Ȳ ҳ(a)Ɫ ҏᾼṆ ▐ ȴẔṆ ὨȲֽ ҳ(b)ȴ 

        
(a)                                    (b) 

ҳȳ(a)ҏП ӣὑ2D/3DӱПṆ ▐ Ȳ(b) DE3-260 2D to 3D

Ӵ ӱ  ה

 

4. Пᶶ ᾎׁשṅц :  

֯Ӵ Multiview video coding ц 3DVCȲ ḟֽᴶҒᶶ

ȳ ᵅ ⇔ѿц’═ ₇ Ȳ ҏѿϢ Ṇ (Human Visual 

System)Ɫ ᴖ ạӂᶁᴯа Ȳ ҏϚ ᶙ Ҡѿ ӣὑ֢ 3DӴ

ᾼ ᾎȲӭᾼ֯ὑ ᵅӂᶁᴯа ֝ ═ ᾼ₇ ȴҫҵȲֽ

ӣẞ FPGA МӇứ ḆҒ Ȳ ὑṆ ׀ (Buffer)ᾼ ứ ẃ ד

ᾼ ȴ֯ ᾼ ᾼ ᴷ(motion estimation)ᶧ֪ ӣϠҠ ЄЊ

(variable block size)цֵ ᴕ (multiple reference frames)ȲἬѿ֯ ϱד

‍ ֵȲ֪ױᶺ ֯ inter mode ц intra modeҏϠϚ ᶶ ḟ

(fast mode decision)ᾼѠᾎṳ֯ FPGA ϱ ȲᵓӣϚṷḟ ᶶ ḟ

2D image2D image

Switch

Select 

Function

2D 

display

3D 

display

2D

Red-cyan

image

2D to 3D

Red-cyan 

glasses

Red-cyan 

glasses

Auto-

stereoscopic

Auto-

stereoscopic

FPGA

Monoscopic 

color image

Monoscopic 

color image

Depth mapDepth map

 ₇כ
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Ϛȳׁשṅѻ ӭ  

 

ᴯ Ȳ Ϡׁשṅ циέ Ȳṳᴕ ֯ Мɮя

Ẕ╥֯ ɯҠ ắᾼ ҷ Ȳ ∂ᾼ ᾎȴ 

 

ϡȳ Ὼׁשṅ ӭ 

 

(1).  

Ӑ ѝ ҏṿӣ ṾоЊᾌҔ Ἤ (greedy)П оᾼ

(Ϸ Ɫ )Ѡᾎȴ֯ ╓ứᴯа ϯȲɔ ӣ ѩ-ҷ (rate-distortion, 

RD)Ἐẃ ᴩЊᾌҔᾼ Ṿоȴʌ ᷄ҏϠЊᾌи ∟ẔІ Ὼᴿᾼ

ѩ-ҷ ᾼה… έῶӱהȴ ᵗ ṷ έהȲᶺ Ҡѿ ᵅ

ᾼ ṾоЊᾌҔи Ȳע⁯Ϛ ѩ-ҷ Ṿо МἬ ӣ

ᾎἬ ᴩᾼԓ ȴ ∟ᶺ ҏϚ Ἤ ᾼ о

ᾎȲ ѾҠѿᶙԓ֮ӣᶙ ᴯаȲ֝ צ ᾼ ᾼ Ὠȴ

Ẕ҃ ᶾҾדѩ Ȳᶺ ᾼ Ὠ Ӣ‍ ֻᾼ

Ὠȸ֯╓ứᾼ ѩ ϯȲ ӣюᾼ ῧ ṳѹ ẁ

ѩцẓצṏֻ ’ ᾼ Ὠȴ 

 

(2) ᴯ МП ḆӔ 

ᶺ ϚẆᴕ Ȳ о ᶾ ѿ ẞצ ϭҠ ᾼ

ȴ Ὑ ֮ Ȳᶺ ᴞ ᾼ ה҅ ӣ֯ ה▐ (ɲ

כ ᾼ ▐ )ѿц о(ɲ כ ה о)ȴᶺ Ϸṿӣҵ

ẃиέц оȳц ᵂ֢ Л֝ᴭ Пᴯа

(Ἠ а )ȴ ṷ ḆӔᶾҾԛҒϱ‍ ’ ᾼ ạҠ ᵓ

ӣ (ἨḆ ᴖṕȲֵ ) ȷԚ ᾎ ╥ ᾼᴯ

а С Єᾼ’ ȴױҵȲᶺ Ϸ ᾼᶾ › ḆӔ

ᶾ ֥ȷֽױϚẃȲ Ҡ ᵅ М ӦϚ ᴟϚ Ἤ

ắᾼἋ ȴ 

 

(3)  

֯ ạМȲϚ в ᾼМ (Ӽ Ɫ Ӧ )Л Ҭצ

ԛ׀ ᾼғ Ȳ ẓצ Б ן ( Л֝ᾼẃ )W ֥Ẇ( )ᾼ

ϩȲԛ ֥Ẇ ∟ᾼ ᴟֵ ן ȴ֯ᶺ ᾼׁשṅМȲᶺ

http://homepage.ntust.edu.tw/LAYKT/
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П ắẞ ц ᾼ ᾓȴᶺ Б Ϡ

ϚṷῴḔᾼׁשṅ ȴẔ Ὠ ӱҏϠ Ҡѿ ὡ

(Ҡӣ ẃῶӱ)ц ἤ(Ҡӣ а ẃῶӱ)ȴ֯Ϛ ẕ₤ᾼ

МȲϚ ן Ҡ −ֵẃ ắẞ ȲҠѿѿ ᾼ

)ה₤ ᵂ ה /ḟ )ẃᵧ Ȳ ṷ ἏἏⱢФ ױ) Ἤצ Ɫ

Ӈ )Ἠ╥ж ױ) ṷ ᶮ֥כᵂи ᾼ ạ)Ȳֽᴶҟ֥Ẇ ṷ -

ᶺ ḟ ᾼѠᾎ Ɫ ֥-ⱢӐׁשṅ П ȴӦὑ

֥ᾼṿӣȲṿ ḟה ὑ аᾼ Ḇצ ϚḔᾼḂ Ȳѹ

ṷ ḟה Ҡѿ ֥ṿӣѿ Ɫ ᾼ ה Ȳᶺ ֥Ẇ

ᾼ ạⱢ֥Ẇה ȴ 

 

(4). ◙  

֯ ◙ МȲ ╥ Ѭ ᾼ ◙ɎӼᵛ ⅔ҔɏȲ

ḕϚ ᴰѬ ᾼ ІȲϚ᾿ẞ ᾼן Ṝѿ И ѦȲ

ӭ›−ֵ ◙ ᾼ ẂБ ҏȲ ἤ Ȳ ѩ Ȳц

Ȳ ᴖȲ ṷ Ҭ ӣ֯ᵔ ϱȲᶺ ֯Ӕ֯ ϩ ᾼѠ֣Ȳ

╥ᶦ Ҡѿ ◙ ӔȲ ӣ֯ Ἠ╥ Ȳד‒Ҡѿṿӣ

ἤ ‒ ẃ ᵗᶺ ᶺכ ᾼ Ḗȴ 

 

(5). Ҡ ἤ ᾼ  

Ҡ ₇ ᾼ ᶺ ПⱢҠ ἤ ȲẔ₇ ᾼ Ϟ╥ӦҬ

Ẕ ᴯаᶧԝᾼϚ и( Ở)ẃ ȷ֯כ Ȳ ה

╥− ֥ᾼȴ֢֯ Ҡ ἤ МȲѿSPIHTἬ ᾼ֤צ−╥῏

Ϛ ₤ȴ 

SPIHT֯ ц Ꞌצ− ᾼ Ȳᵀ╥ Ϛצ −Є

ᾼ Ȳ ╥ − ȴ֯ᶺ ῺᾼׁשṅМȲ ṅSPIHTשׁצ

֯ ᾼ Ȳᶺ ᾼᵂᾎ╥ Ԓ SPIHTи Ϛṷ⅔ҔȲכ

∟ Ӧ ᾼֵ ἤ (Ӽᵛ ) ṷ⅔Ҕ ẁЛ ⇔ᾼ

’ Ȳѿ ∟֯ ן ᾼ Ἤ ₇ ֻȴ 
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ὑ ☼ȳ ц Пᶾ ӣȴӭ›ѻ שׁ

ṅᾼ ⁄Ҕᵶ ֫ ᾼ ӔȲғ ἤ Ȳ∂Ӵῐ ☼
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tracking with conventional imagingò, American Journal of Neuroradiology. 2005 Mar; 

26(3):591-597 

Ming-Long Wu, Cheng-Wen Ko, Ting-Yi Chen, Ming-Ting Wu, Hsiao-Wen Chung, Teng-Yi 

Huang, Yi-Ru Lin, ñMR ventriculocisternography by using 3D balanced steady-state free 

precession imaging: technical noteò, American Journal of Neuroradiology. 2005 May; 

26(5):1170-1173. 

Kai-Hsiang Chuang, Ming-Ting Wu, Yi-Ru Lin, Kai-Sheng Hsieh, Ming-Long Wu, Shang-

Yueh Tsai, Cheng-Wen Ko, Hsiao-Wen Chung, ñApplication of Model-Free Analysis in the MR 

Assessment of Pulmonary Perfusion Dynamicsò, Magnetic Resonance in Medicine. 2005 Aug; 

54(2): 299-308 

Yi-Ru Lin, Geoffery S. Young, Nan-kuei Chen, William P. Dillon, Stephen Wong, 

ñCreutzfeldt-jakob disease involvement of rolandic cortex: a quantitative apparent diffusion 

coefficient evaluationò, American Journal of Neuroradiology, 2006 Sep;27(8):1755-9 

Shang-Yueh Tsai, Ming-Ting Wu, Yi -Ru Lin, Kai-sheng Hsieh, Teng-Yi Huang, Hsiao-Wen 

Chung, JY Pan, Huay-Ben Pan, CF Yang, ñTemporal correlation-based dynamic contrast-

enhanced MR imaging improves assessment of complex pulmonary circulation in congenital 

heart disease.ò, Magnetic Resonance in Medicine.. 2006 Sep;56(3):517-26 
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Ṇ  

ѵ Ứ  
ӴМӔЄ Ђ 

ṅשׁ ȸ ן ȳ ậᶾ  

  ֿ ȸMIMO ȳtransceiver  

    ȸhttps://www.et.ntust.edu.tw/et/faculty.php?user=hcwang 

І Ԉȸhcwang@mail.ntust.edu.tw 

    ȸ02-27376376 
 

Ϛȳׁשṅѻ ӭ  

 

ѻ ṅѠ֣ѻשׁ ṅᾼשׁ MIMO (multiple input multiple output)ᶾ ȴ 

 

ϡȳ Ὼׁשṅ ӭ 

MIMOⱢӦֵ щ щן Ἤ ẁᾼֵ Ὲ ᴞӦ⇔ẃḂ

₇ ᾼᶾ ȴῺẃⱢϠ֪ ᾼ ḖȲỞὑ ҭОᴵЄד1994 ᾼ

PaulrajKailathᾼ MIMOׁשṅᶾ ȲҠӣẃЄ ᾼ

(capacity)Ȳױᶾ ֥ OFDMʒ Б ᾼ ӣὑ IEEE 802.11nṆ

МȲӼכⱢWiMaxц4G ᴩ Пѻ☼ їᶾ ȴӭ›ᾼׁשṅѿ ᵅ

⇔Пpecodingᶾ ẃ ẞ Ṇ ᾼᾼ ȴPAPR ȸOFDMⱢ

Ϛ ᾼ ᶾ Ȳᵓӣᶶ ᵓ (FFT) чᶶ ᵓ

(IFFT)ẃ ế ᾼ ȲҠЄ Њ ᾌ(single carrier) 

ᶾ яẔֵ֯ М ắ ᾼ ⇔ȲҒϱẔὔὑ

(resource management)ᾼ ἤȲѿṿOFDMכⱢWiMaxц4G ᴩ

Пѻ☼ їᶾ ȴT ╥֪ⱢOFDM‒ ⱢЛ֝ᾼ ֯Л֝ᾼ ᾌ⁯֝

ȲἬѿ ֽ Ϛ оἕЄἕЊȲPAPR−ЄȲ ὍЄכ ᾼ

ἤ ЄȲЛὔ Ȳֽ֪ױᴶ ᵅPAPRכⱢOFDMʒ М Єᾼ

╚ ȴῺ Ӕׁשṅѿ ӣ ᾌᶾ ẃ ᵅPAPRȲḆ ϚḔ ᶾױ Ϥ

4G ạứМȴ 

     

 

Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

 

: 2004~ 

1. ӣὑ Ԓ OFDM Ṇ П ᶶ ᶾ ( דּ  2010) 

2. ӣὑ MIMO -OFDM Ṇ П ᶶ MAP SISO Detector ( דּ  2009) 

3. ӣὑ MIMO Ṇ Пᶶ ᶾ (Џׁש ,2008) 

4. ӣὑ IFDMA Пᶶ ᶾ ṅשׁ (Џׁש ,2007) 

5. ӣὑ LTEП Ԓ ᶾ ṅשׁ (Џׁש ,2006) 

https://www.et.ntust.edu.tw/et/faculty.php?user=hcwang
mailto:sanlee@et.ntust.edu.tw
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6.  3GPP Rel-5 L1 WCDMA П Measurement (Џׁש ,2004) 

7. ӣὑ Ԓ OFDM Ṇ П ᶶ ᶾ  

8. ӣὑ MIMO -OFDM Ṇ П ᶶ MAP SISO Detector 

 

 ~Ὠ:2004כ

  SCI ѝ 1 ȳ ᵓ 10  
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Ṇ  

Ὥ   
Ӵү ᶾЄדּ Ђ 

ṅשׁ ȸ ϩ І 

  ֿ ȸӻ ה ẁ ȳ IC  

    ȸhttps://www.et.ntust.edu.tw/et/faculty.php?user=ljy 

І Ԉȸjylin@mail.ntust.edu.tw 

    ȸ02-27303259 

Ϛȳ ׁשṅѻ ӭ  

ѻ ṅѻשׁ Ҕ╗й ה ȳғ ֪ Ӕᶾ ȳ IC ȴ 

ϡȳ Ὼׁשṅ ӭ 

 ̧ о(MHz)й ה  

 ̧ IC  

Ϯȳ ѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

ѝȸ 

1. 2014,Jing-Yuan Lin, Chao-Fu Wang, Chien-Yu Lin and Pang-Jung Liu ñ An Active-

Clamping Forward Converter with Non-linear Step-down Conversion, ò IET 

Proceedings Power Electronics. (SCI)  
2.  2014,Jing-Yuan Lin, Chao-Fu Wang and Chien-Yu Lin ñAn Active-Clamping ZVS 

Flyback Converter with Integrated Transformer, ò International Journal of Circuit 

Theory and Applications, (SCI)  

3.  2014,Jian-Min Wang, Hung-Chun Chien and Jing-Yuan Lin ñAnalysis and  

Design of a Boost PFC converter with Sample-and-Hold Control Techniques, ò 

International Transactions on Electrical Energy Systems (SCI) 

4.  2014, Jian-Min Wang, Sen-Tung Wu and Jing-Yuan LinɼA Simple Control 

Scheme for a Single Stage Flyback LED Driver, ò International Journal of Circuit 

Theory and Applications  (SCI)  

5.  2013,Yu-Kang Lo, Chung-Yi Lin, Huang-Jen Chiu, Shih-Jen Cheng and Jing-Yuan 

Lin ñAnalysis and Design of a Push-Pull Quasi-Resonant Boost Power Factor 

Corrector,ò IEEE Transactions on Power Electronics, vol. 28, no. 1, pp. 347-356, 

Jan. (SCI)  

6. 2013,Yu-Kang Lo, Jing-Yuan Lin, and Chao-Fu Wang, ñAnalysis and Design of a 

Dual-Mode Flyback Converter,ò International Journal of Circuit Theory and 

Applications, vol. 41, no. 7, pp. 772-778, July. (SCI)  

7. 2013,Yu-Kang Lo, Jing-Yuan Lin , Chung-Yi Lin, Shih-Jen Cheng, , and Huang-

Jen Chiu, ñAnalysis and Design of a Push-Pull Discontinuous Conduction Mode 

Boost-Type Power Factor Corrector,ò International Journal of Circuit Theory and 

Applications, vol. 41, no. 4, pp. 410-423, Apr. (SCI)  

8. 2012,Yu-Kang Lo, Jing-Yuan Lin, Shang-Chin Yen, and Liang-Chun Lin ñActive-

Clamping ZVS Isolated Inverse Inverse-SEPIC Converter Employing Two 

Transformers,ò International Journal of Circuit Theory and Applications, vol. 40, 

https://www.et.ntust.edu.tw/et/faculty.php?user=ljy
mailto:jylin@mail.ntust.edu.tw
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no. 3, pp. 287-305, Mar. (SCI)  

9. 2012,Yu-Kang Lo, Jing-Yuan Lin, and Chung-Yi Lin, ñAnalysis and Design of a 

Half-Bridge LLC Series Resonant Converter Employing Two Transformers,ò 

International Journal of Circuit Theory and Applications, vol. 40, no. 10, pp. 985-

998, Oct. (SCI)  

10. 2012, Yu-Kang Lo, Yu-Chen Liu, Jing-Yuan Lin, Chung-Yi Lin, and Shih-Jen 

Cheng, ñAnalysis and Design of an Active-Clamping Zero-Voltage-Switching 

Isolated Inverse-SEPIC,ò International Journal of Circuit Theory and Applications, 

vol. 40, no. 3, pp. 287-305, March. (SCI)  

11. 2011,Yu-Kang Lo, Chung-Yi Lin, and Jing-Yuan Lin, ñAnalysis of a Two-

Transformer Active-Clamping Forward Converter with Parallel-Connected Current 

Doubler Rectifiers,ò International Journal of Circuit Theory and Applications, vol. 

39, no. 5, pp. 501ï514, May. (SCI )  

12.2008, Yu-Kang Lo, Jing-Yuan Lin, and Chung-Yi Lin, ñAsymmetrical ZVS     

PWM DC-DC Converter Employing Two Transformers and Current Doubler  

Rectification,ò IET Proceedings Power Electronics, vol. 1, no. 3, pp. 408-418, Sept. 

(SCI)  

13. 2007, Yu-Kang Lo, Jing-Yuan Lin, and Sheng-Yuan Ou, ñSwitching-Frequency 

Control for Regulated Discontinuous Conduction Mode Boost Rectifiers,ò IEEE 

Transactions on Industrial Electronics, vol. 54, no. 2, pp. 760-768, April. (SCI) 

14.2007, Yu-Kang Lo and Jing-Yuan Lin, ñActive Clamping ZVS Flyback C onverter 

Employing Two Transformers,ò IEEE Transactions on Power Electronics, vol. 22, 

no. 6, pp. 2416-2423, Nov. (SCI) 

15.2007, Yu-Kang Lo, Tsu-Shou Kao and Jing-Yuan Lin, ñAnalysis and Design of 

Interleaved Active Clamping Forward Converters,ò IEEE Transactions on Industrial 

Electronics, vol. 54, no. 4, pp. 2323-2332, Aug.(SCI)  

16. 2015, Jing-Yuan Lin and Pang-Jung Liu, ñA Dual-Transformer Active-Clamp 

Forward Converter with Nonlinear Conversion Ratio,ò IEEE Transactions on 
Power Electronics.  (SCI) 

ȸ 

1. Єғ Ẇ ᴩ (1/2)І ҳ- ₤50kW҉Ὅ שׁ ᶾדּ-  

2. Єғ Ẇ ₤ І ҳ-҉Ὅ שׁ ᶾדּ-  

3. LED ẁ П שׁ ᶾדּ-  

ה .4 ѻ ᴯΌ ה ᶾדּ-  
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Ṇ  

  
רּ № ṟ и Ђ 

ṅשׁ : ȳᾬ ׄ 

  ֿ : B5G/6Gȳ  

    : https://www.et.ntust.edu.tw/et/faculty.php?user=ya 

І Ԉ: chinya@mail.ntust.edu.tw 

    : 886-2-2737-6393 #6418 

 

Ϛȳׁשṅѻ ӭ  

a) : Design and implement schemes to deliver low latency and 

bandwidth intensive applications over next generation wireless networks. 

b) ᾬ ׄ: Design and implement schemes to attack and defense IoT 

service. 

 

ϡȳ Ὼׁשṅ ӭ 

(a) :  

Currently, we aim to build a framework for low latency and bandwidth 

intensive content delivery for B5G/6G. We adopt machine learning algorithms to 

design MAC layer schemes for wireless AR/VR content delivery over mmWave 

frequency band. Further, the schemes will be implemented in a SDR platform for 

V2X testbed. 

 

    
 

(b) ᾬ ׄ: 

Currently, we aim to construct a reliable and secure LEO communication 

network for IoTs. We first design and implement schemes to attack LEO 

communication. Specifically, threats in 5G core network and ground stations, are 

studied based on existing protocol stack. Then, the defense schemes will be 

developed with the assistance of machine learning to real-time protect the LEO 

communication. 

  

https://www.et.ntust.edu.tw/et/faculty.php?user=ya
mailto:chinya@mail.ntust.edu.tw
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Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

A. Journal Papers 

[J1] T. -Q. Bai, C. -Y. Huang and Y. -K. Lee, "Reliably Route IoT Packets in 

Software Defined mmWave Mesh Networks", in IEEE Networking Letters, vol. 

5, no. 1, pp. 50-54, Mar. 2023.  

[J2] T. -C. Huang, C. -Y. Huang and Y. -C. Chen, "Real-Time DDoS Detection and 

Alleviation in Software-Defined In-Vehicle Networks", in IEEE Sensors 

Letters, vol. 6, no. 9, pp. 1-4, Sep. 2022 

[J3] Z. Wu, C.-Y. Huang and P. Ramanathan, "Measuring Millimeter Wave based 

Link Bandwidth Fluctuations during Indoor Immersive Experience", in IEEE 

Networking Letters, vol. 4, no. 3, pp. 113-117, Sep. 2022. 

[J4] D. Ageng, C.-Y. Huang and R.-G. Cheng, "A Short-Term Household Load 

Forecasting Framework using LSTM and Data Preparation," IEEE Access, vol. 

9, pp. 167911-167919, Dec. 2021. 

[J5] J. Gunawan and C.-Y. Huang, "An Extensible Framework for Short-Term 

Holiday Load Forecasting Combining Dynamic Time Warping and LSTM 

Network," IEEE Access, vol. 9, pp. 106885 - 106894, Jul. 2021. 

B. Conference Papers 

 

[C1] 
 Z. Wu, C.-Y. Huang and P. Ramanathan, "MIA: A Transport-Layer Plugin for 

Immersive Applications in Millimeter Wave Access Networks", INFOCOM, 

May 2023. 

[C2] Z. Wu, C.-Y. Huang and P. Ramanathan, "COded Taking And Giving 

(COTAG): Enhancing Transport Layer Performance over Indoor Millimeter 

Wave Access Networks",  ICC, May  2022. 

[C3] S.-M. Chan, M.-H. Xie, H.-S. Chang and C.-Y. Huang, "Design and 

Implementation of a Network Coding Platform based on NetFPGA and ns-3", 

2021 IEEE Conference on Network Function Virtualization and Software 

Defined Networks (NFV-SDN), 2021, pp. 108-109. 

[C4]  H.-J. Huang, C.-Y. Huang and Y.-K. Lee, "PINC: Design and Implementation 

of Inter-Flow Network Coding in P4-enabled Networks", 2021 IEEE 

Conference on Network Function Virtualization and Software Defined 

Networks (NFV-SDN), 2021, pp. 106-107. 

C. Projects 

[P1]  Toward 6G: Design and Implementation of Low Latency Data Transmission in 

Software Defined mmWave IAB Networks (NSTC 112-2221-E-011 -059 -

MY3), Aug. 2023 - Jul. 2026. 

[P2] Cyber resilient and reliable LEO satellite communication systems: security 

communication and connectivity, software security, IoT sustainability, privacy-

preserving, and disinformation detection (112-2634-F-027 -001 -MBK), Jun. 

2023 - May 2024 (Co-PI). 

[P3]  Attacks on 5G SA Core Network (Industrial Project), Jan. 2023 - Dec. 2023. 

[P4] Reliably Deliver Low Latency Content in Intelligent Transportation System 

(NSTC 111-2221-E-011-092-), Aug. 2022 - Jul. 2023. 

[P5] HTTP/2 Attack in 5G SA Core Network (Industrial Project), Jun. 2022 - Dec. 

2022. 
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Ṇ  

ὲד t  
Ӵү Є Ђ 

ṅשׁ ȸ ᾌ ᴏᾌ Ȳד ԝщ Ȳ ᾌ  

  ֿ ȸ ᾌ Ȳ ᾌṆ Ȳ ԝщ Ȳ ᾌ  

    ȸhttps://www.et.ntust.edu.tw/et/faculty.php?user=snhsieh 

І Ԉȸsnhsieh@mail.ntust.edu.tw 

    ȸ+886 2-2737-6364 
 

Ϛȳׁשṅѻ ӭ  

ѻ ṅשׁ ֯ὑ ᾌ ᴏᾌ שׁ ȳ ԝщ Ṇ ṅȳѿцשׁ ᾌ

ᶾ ȴ 

 

 

ϡȳ Ὼׁשṅ ӭ 

 

 ̧ ӣὑ60 GHzᾼ ᴏᾌ Ṇ  

 

ᴏᾌד ὑԏᾌȲ֯█ṷ ϯȲֽ ȳЄ​ ϯȲṼ ҠѿӔ

ӣὑ ᾬԈἨϢ Ȳ֪ױ ᾛᵓӣὑ֢ Ṇ ѿц Ȳ֯ Ӗ

ӣ Ὲ ȳḦṞṮ ȳỰ   ȳЏ ꞋצẔד ӣȴӭ›

ᾼ ӣМȲ ṓᾼṿӣ ◕Ɫ24 GHzȳ60 GHzȳѿц77 GHzȲẔМ

֯ Ḗ ⇔ȳ Ḗ Єᾼ ֥Ȳ60 GHzѿц77 GHzⱢ ֥ Ḗȴ

ᴖ77 GHz◕ֵ֯ ᾼ МȲֵ ạὑḦṞ Іד ӣȲ֪֯ױЏ

ӣ ȳ₨Ӏ ∂ ȳỰ ֥Ȳ60 GHzѩ ֥ ȴ 

ὑשׁױṅ ӭȲӭ› Џ ӣ цỰ ד ӣП60 GHz

Ṇ ᴩȲ ὑП›ᾼЏᵂ Ȳ ױ ◕ᾼ ᴏᾌ ȳщ

ԝ ȳцẔ‒ Ȳ ᴩ Ϥ ȴ 

 

 

 

 ̧ г цẔ ӣ 

 
г ᶾ ѻנ ӦGlenn F. EngenếCletus A. Hoerὑ1970҅ד

Ȳ נ ӣὑ ᾌ ᶾ ȲяẔ╥ ч … ᾼ ȴг ѻ

ᾼ  ╥Ȳ ᾼ ᾎȲҠѿ ẔМҳ ᾼЄЊȲᵛҠḖ

ҫẒ ᾼד ЄЊ ᴯד ȲЛ ᾿ ᴩדᴯ ᾼ ȴ֯ ᴏᾌ ◕

МȲḖ Ẓӑ῀ ᾼדᴯ Ϛứᾼצ ⇔Ȳᵓӣг ⁄Ҡѿ ᵅṆ ᾼכ

Ӑ ⇔ȴῺדẃḆצЛю ῏ ᶾױ іϤ Ṇ ᾼ › Ṇ ѿ

ц Ṇ Ȳ Л֝ᾼ ӣȲׁש ֥ᾼ ᾎẃ Ṇ Ἤ ᾼғ ȴ 

ὑשׁױṅ ӭȲӭ› г ֥ ԝщ Ȳ ӣὑ ᴏᾌ

ᶾ Ȳṳᵓӣ ᴩг П Ȳѿ דכ ӣȴ 

 

 

https://www.et.ntust.edu.tw/et/faculty.php?user=snhsieh
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Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

 

 

ґ ѝ 

 

1. S. N. Hsieh and T. H. Chu, ñLinear retro-directive antenna array using 90  hybrids,ò 

IEEE Trans. Antennas Propag., vol. 56, no. 6, pp. 1573ï1580, Jun. 2008 

 

 

ѝ 

1. S. N. Hsieh and T. H. Chu, ñA linear retro-nulling antenna array with the second 

null at an arbitrary direction,ò 2014 APMC Asia-Pacific Microwave Conference, 

Sendai, Miyagi, Japan, Nov. 2014. 

2. S. N. Hsieh, T. H. Chu, and M. T. Chen ñReflectivity verification of TiO2-coated 

carbon fiber-reinforced plastic surface for radio telescope in W-Band,ò 2014 

APMC Asia-Pacific Microwave Conference, Sendai, Miyagi, Japan, Nov. 2014. 

3. S. N. Hsieh and T. H. Chu, ñA novel amplitude-only method of phase difference 

measurement between two signals by using 90 hybrid,ò 2011 APMC Asia-Pacific 

Microwave Conference, Melbourne, Australia, Dec. 2011. 

4. S. N. Hsieh, T. H. Chu and M. T. Chen, ñScanning near-field microwave 

microscope using a rectangular waveguide probe with different resonant modes of 

cavity,ò 2011 APMC Asia-Pacific Microwave Conference, Melbourne, Australia, 

Dec. 2011. 

5. S. N. Hsieh, T. H. Chu and M. T. Chen, ñScanning near-field microwave 

microscope using a rectangular waveguide probe,ò 2011 IEEE AP-S and 

USNC/URSI International Symposium, Spokane, WA, USA, Jul. 2011. 

S. N. Hsieh and T. H. Chu, ñA linear retro- and reflecto-nulling antenna array with an 

odd element number,ò 2009 APMC Asia-Pacific Microwave Conference, Singapore, 

Dec. 2009. 
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Ṇ  

ᴶὡ   
Ӵү ◦Є  Ђ 

ṅשׁ ȸѠᴯᴷ ȳ ȳ ӣȳᾬ ӣ 

  ֿ ȸѠᴯᴷ ȳ ȳ  

    ȸhttps://www.icar.hwh.edu.tw/files/11-1014-5248-

1.php?Lang=zh-tw  

І Ԉȸwinsonhou@go.hwh.edu.tw  

    ȸ02-89415100 ext. 3115 
 

Ϛȳ ׁשṅѻ ӭ  

1. Ѡᴯᴷ ȸ ӣᶁл ἤ ԝ ȲҠה ֮ᴷ ҏ ֯Ϯ Ὲ ᾼᴯ

ṳѹӦ ᴷѠᴯ ᾎ Ἐ ᴟ ᾼ֝ ІῈ ᾎȲ

ӔⱢҠ Ѡᴯᴷ ȴ 

2. ȸṿӣБ῀ᴯ ᾼ ԝ ẃ ֵ ӭ ᾬᾼѠᴯṔȲ∂ ֯

₤ ᾌ ᾼ ᾎϯȲ֯ḕ вȲ Ӧ ԝ ẃᾼ

ֵ ᶶậ Ȳ ҏҠᵛ ᾼѠᴯ ᾎȴ 

3. ᶾ ӣȸ ӣ ᾼ :(1)҉ ȴ(2)҉Ὅ

Ễ ȴ(3) ⇔ ȴ(4)ׄԓҠ ἤ ȲẃἋᴼ ֢ Л֝ᾼ ӣȲ

ѿậ҅ ᾼצ ᴃᶾ ȴ 

4. ᾬ ӣȸϢЏ ᾬ (AIOT)ᾼ ӣ Б Ϥ ὑӢ♄Мᾼ ȳ

ᴪȳᴰȳᴩȳṎȳ ֢Ѡ Ȳֽᴶ ӣ ᾼצ ▐ ה֢ Ȳẃ

ḟ♄оϚ ᾼ ӣȲ ױ ֥ⱢϚ Ṇ ӂүȲ╥

ӭ› ֵ еҨᾨד ᾼ ӭ ȴ 

  

ѿ Ɫ ᵗ П І цẔ҉ Ѡᾎ 

 
  

ѿ Ɫ ᾼ ԏ ạѠᾎ 

 
 

ϡȳ ὢ  

https://www.icar.hwh.edu.tw/files/11-1014-5248-1.php?Lang=zh-tw
https://www.icar.hwh.edu.tw/files/11-1014-5248-1.php?Lang=zh-tw
winsonhou@go.hwh.edu.tw
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2023.08 ~  ᴟЭ ү ᶾЄדּ  ІЏ Ṇ  

2021.06 ~  2021.12 ҖӀ╜Ἀ МЊ₤ԍ ὢ  

ᶾЄדּ 2023.07  ~ 2020.08  Ṟ Ṇ  

ᶾЄדּ 2023.07  ~ 2018.08  ֥ᵂ    

ᶾЄדּ 2020.07  ~ 2017.10  ІЏ Ṇ  

2015.02 ~  2016.12 ҖӀ╜Ἀ МЊ₤ԍ ὢ ԏ  

ᶾЄדּ 2017.09  ~ 2010.04  ІЏ Ṇ ᵗ  

2006.09 ~  2010.04 ᶾ  ІЏ Ṇ ԉ  

2003.08 ~  2006.07 ᶾ  ІЏ Ṇ ԉ  

Ϯȳ Ὼדѻ  Ὠכṅשׁ

1. ѝ  

ґ ѝ 

[1] ERGY, 55 (2013), 769-777. (SCI, 2/55, THERMODYNAMICS). NSC 100-2221-

E-003-009. 

[2] Sheng-Yun Hou, Shun-Hsyung Chang, Hsien-Sen Hung and Jeng-Cheng Liu, 

ñNovel Algorithm for Tracking Multiple Targetsò, Journal of Marine Science and 

Technology, Vol. 18, No. 2, pp. 259-267, April 2010. (SCI,EI)  

[3] Sheng-Yun Hou, Shun-Hsyung Chang, Hsien-Sen Hung and Jiang-Yao Chen, 

ñDSP-based Implementation of A Real-Time DOA Estimator for Underwater 

Acoustic Sourcesò, Journal of Marine Science and Technology, Vol. 17, No. 4, pp. 

320-325, Dec. 2009. (SCI,EI)  

[4] Sheng-Yun Hou, Hsien-Sen Hung, Yuan-Chang Chang, and Shun-Hsyung Chang, 

ñMultitarget Tracking Algorithms Using Angle Innovations and Extended Kalman 

Filterò, WSEAS Transaction on Systems, Issue 3, Volume 8, pp. 420-429, March 
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ṅשׁ ȸFPGAᴯ Ṇ ȳ Є₤  

  ֿ ȸVLSIȳASICȳSoC/SoPCȳ ϤהṆ  

    ȸhttp://homepage.ntust.edu.tw/mblin/  

І Ԉȸmblin@et.ntust.edu.tw   

    ȸ02-27376415 

 
 

Ϛȳ ׁשṅѻ ӭ  

ӭ›ׁשṅѠ֣ѻ иכϯԝ иȸ 

1. SoCӂүᶾ IP ȸ שׁ SoCӂүד IPȲẂֽARM v6/v7RISC-

Vד  IPцCNN/DNN Ғ ȴ 

2. FPGA SoCӂү(SoPC)/ϤהṆ ӣ ȸṿӣ FPGA SoCӂүἨ╥ Ϥ

Ṇה שׁ ӣṆ ȴױṆ П ἤⱢ ֥ ֥ ȲѿḖ Ṿ

ПṆ ἤ цכӐȴ 

3. ᵅ∕ ғ ᾼ ϤהṆ ȸ ֽᴶ ӣ ϤהṆ ṳ ֥Ẕһ Іа

ԈȲ Ϛ ᵅ∕ ғ ᾼ ϤהṆ ȴ 

4. ӣASICȸ / ȳViterbiȳRSAҒ ICȳAESҒ ICȳ

ECCҒ ICȳ USBỂ ạ IPȴ 

 

ϡȳ Ὼׁשṅ ӭ 

1ȳCNNҒ  

  ὑFPGAᾼԝỆứ ☼CNN Ғ  (Ҭṿӣ752 ᾼњ ֿ ) 

 : Virtex6 (xc6vcx75t) 

 : 100MHz ~ 110MHz 

 : LUTsȸ15,995, ׀ ȸ14,098, ȸ6,052 bits, DSPȸ116, PEȸ108 

 ᵟ֟ ȸ6.16 GMACs (ḥצ ); 12.76 GMACs (צ )  
 

2ȳ ׄԓ  

  ẓצAXI4Ю ᾼAES IPї  

 ᵟ֟ ȸ1,662/1,355/1,143 Mbps for AES-CCM128/AES-CCM192/AES-CCM256 

 
      

  ᵟ֟ AES-CCMҒ

ᾎIP 
 ᵟ֟ ȸ425.5/370.87/325.57 Mbps for AES-CCM128/AES-CCM192/AES-CCM256 

(ASIC); 1,429/1,232.5/1082.2 Mbps for AES-CCM128/AES-CCM192/AES-CCM256 

(FPGA-- Xc7vx330t, 283 MHz, 2,976 slices) 

 TSMC 0.18mm 

Ҕ  100-PIN CQFP  

ѱ  1,332.595 ɛm Ĭ 1,330.655 ɛm  

ї  874.145 ɛm Ĭ 872.265 ɛm  

 48,537  

Џᵂ  142.85 MHz  

ғ  33.43 mW  

Џᵂ  1.8 V  

 

http://homepage.ntust.edu.tw/mblin/
mailto:mblin@et.ntust.edu.tw
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 ᵟ֟ AES-GCMҒ

ᾎIP 
 ᵟ֟ ȸ63.21 Gbps (ASIC) and 57.17 Gbps (FPGA: Virtex 5 XC5VLX220) 

 

     
 

  ὑϡа ᾼ ᴯ IP   

 ᵟ֟ ȸҒ -- 0.53 ms/108 MHz (ECDSA_D571_HT, ASIC) and  

ï 0.296 ms/108 MHz (ECDSA_D571_HT, ASIC) 

            
 

  ӣὑRSAҒ ᾼ

ᵓ ᾎ▐ ᴯ Ғᾎ  ṅשׁ

 ᵟ֟ ȸ173.6 kbps (Ἃ ð5.9 ms) 

  
     

3ȳDNA ѩ Ғ  

 BWA-MEM ᾎᾼ І Ғ  

 ᵟ֟ ȸ36.70 Mbp/s (45.90 Mbp/s for FPGA (xc5vlx110t))  

 TSMC 0.18mm 

No. of I/O pads 726 

Џᵂ  1.8 V 

ѱ  6,928.3 ɛm Ĭ 6,892 ɛm  

ї  6,552.3 ɛm Ĭ 6,516 ɛm  

 371,011 

ғ  1,865.25 mW 

Џᵂ  245 MHz 

 

 TSMC 0.18mm 

Ҕ  40-PIN SB  

ѱ  1619.26 ɛm Ĭ 1618.96 ɛm  

ї  1249.26 ɛm Ĭ 1248.96 ɛm  

 76,557  

Џᵂ  83 MHz  

ғ  35.345 mW  

Џᵂ  1.8 V  

 

 TSMC 0.18mm 

Ҕ  40-PIN SB 

Џᵂ  1.8 V 

ѱ  2,358.6 ɛm Ĭ 2,355.3 ɛm  

ї  1,928.5 ɛm Ĭ 1,925.3 ɛm  

 304,332 gates 

ғ  - 

Џᵂ  33 MHz 

 

 TSMC 0.18mm 

Ҕ  CQFP 100 

Џᵂ  1.8 V 

ѱ  6. 736́6.716 mm2 

ї  6.352́6.332 mm2 

 1,419, 200 

ғ  524.229 mW 

Џᵂ  66.7 MHz 
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4ȳARM v4 ISAד IP 

 
 

5ȳ╣ / / VLSI▐  

   ὑVVC ᾼ в VLSI▐  

 ᵟ֟ ȸmax. 1080@214.33 (ASIC); max. 1080p@171.46 (FPGA: Virtex 7 vx7-1140t) 

     
 ὑ VVC ᾼҟ ᾌ VLSI▐   

 ᵟ֟ ȸ4094Ĭ2048@63 (ASIC); 3840Ĭ2160@50 (FPGA: Virtex-7 xc7vx330t) 

        
 PDLZW ᾎVLSI▐  

 
 

 

Ϯȳ ᾼׁשṅכὨ Ἤ ᴩᾼ  

דּ .1 ṅשׁ ȲϚ ӣὑ32ᴯа ϤהṆ ӂүᾼ IP

ɎNSC  97-2221-E011-046ɏ 

 TSMC 0.35 ɛm 2p4m TSMC 0.18 ɛm 1p6m 

 LCC 84 LCC 84 

 2.9 mm Ĭ 2.9 mm 1.6 mm Ĭ 1.6 mm 

 2.2 mm Ĭ 2.2 mm 1.2 mm Ĭ 1.2 mm 

(bps) 266 M to 1.33 G 532M to 2.66 G 

 100 MHz 200 MHz 

ғ  394/333 mW 288/232 mW 

 

 TSMC 0.35mm 2P4M 

Ҕ  CQFP 208 

ѱ  5. 434´ 5.434 mm2 

ї  4.704´ 4368 mm2 

 94, 131 

ғ  179~191 mW 

Џᵂ  33.33 MHz 

 

 TSMC 0.18mm 

Ҕ  CQFP 100 

Џᵂ  1.8 V 

ѱ  1. 761́1.760 mm2 

ї  1.284́ 1.272 mm2 

 169, 660 

ғ  68.15 mW 

Џᵂ  100 MHz 

 

 TSMC 018mm 

Ҕ  CQFP 132 

ѱ  2858.22 mm Ĭ 2858.16 mm  

ї  2288.22 mm Ĭ 2288.16 mm  

 362,606 

ғ  423.29  mW 

Џᵂ  113 MHz 

 

 TSMC 018mm 

Ҕ  CQFP 384 

ѱ  3,796.6 mm Ĭ 3,796.2 mm  

ї  3,426.6 mm Ĭ 3,426.2 mm  

 78,121 

ғ  150.39  mW 

Џᵂ  139.8 MHz 

 

mailto:1080@214.33
mailto:1080p@171.46
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דּ .2 ṅשׁ ȲϚ ӣὑ32ᴯа Ϥה ᾼCache

ɎNSC 98-2221-E011-092ɏ 

דּ .3 ṅשׁ ȲϚ 32ᴯаֵ ᴩ CPU▐ ṅשׁ ɎNSC 100-2221-E-

011 -062ɏ 
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1. Ming-Bo Lin, Jang-Feng Lee, and Gene Eu Jan, ñA lossless data compression and 

decompression algorithm and its hardware architecture,ò IEEE Trans. on Very Large Scale 

Integration (VLSI) Systems, Vol. 14, No. 9, pp. 925--936, 2006.  
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ϮᾪȲԓ ῖԌצ еҨȲ2013ȴ(ISBN: 978-957-2191750) 

3. Ὥ ᾌȲ ᴯṆ ȸ ȳ ӣ}Ȳ ХᾪȲԓ ῖԌצ еҨȲ2017ȴ

(ISBN: 978-986-4635955) 

4. Ὥ ᾌȲ ᴯ ---ṿӣVerilog HDLȲ гᾪȲԓ ῖԌצ еҨȲ2017ȴ

(ISBN: 978-986-4635948) 

5. Ὥ ᾌ Ὥ ᶪȲ8051 ӣȲԓ ῖԌצ еҨȲ2012ȴ(ISBN: 

978-957-2183755) 

6. Ὥ ᾌȲ ᴯ Ȳԓ ῖԌצ еҨȲ2018ȴ(ISBN: 978-986-4638895) 

7. Ὥ ᾌȲFPGAṆ Ϥ ---ṿӣVerilog HDL: Intel/Altera Quartus ᾪȲԓ

ῖԌצ еҨȲ2018ȴ(ISBN: 978-986-4638901) 
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    ȸ02-27376411 
 

 

Ϛȳ ׁשṅѻ ӭ  

1. ᵅғ OLED ᶾ  

2. AI Ғ ▐  

3. ᴞ Ṟ ᶾ  

4. Ӣ ‒ ӣ 

 

ϡȳ Ὼׁשṅ ӭ 

· Ғ ᶾ  
ṅשׁ⅍ ֯Ὼ Бד ҏֵ Ғ ד Пᶾ ṳ ῶὑ ґ

ϱȴԒ›ׁשṅМȲᶺ ҏϚ ὑ ֣ ה оᵟ֟ ᾼ аԈ(Process 

Element, PE) ԝɦA Throughput-Optimized Channel-Oriented Processing Element Array for 

Convolutional Neural Networksɧ ῶὑIEEE Transactions on Circuits and Systems II: Express 

Briefs vol. 68, no. 2, pp. 752-756, Feb. 2021 (IF:4.4)Ȳ PEᾼᶙԓФ ȲInput Feature 

Map(ifmap)ế ᾌ чѠ֣ᾼѬӂPEד ᴩ ế ṿӣȲPE ԝᾼҠ ἤϷ

ѿ Ȳѹᶺ ṓẪ (Convolutional Neural Network, CNN)ᴩиέȲḟ

ứ֥ ᾼPE ԝ ⇔Ȳѿ ֯Л֝ᾼCNNɲ ᾭϯ ЄоPEɔ ӣ ȴ 

 

 

Block Diagram of the Proposed Architecture PE Architecture 

 

ҫҵȲᶺ ѱế ѱҵ П ᾼ ᾼ ҏϚ

(Floating-Point, FP) ᾼ Ғ ɦArea Efficient Compression for Floating-Point 

Feature Maps in Convolutional Neural Network Acceleratorsɧ ῶὑ IEEE Transactions on 

Circuits and Systems II: Express Briefs, vol. 70, no. 2, pp. 746-750, Feb. 2023 (IF:4.4)Ȳ҉иᵓ

ӣϠCNN (feature map, fmap)ᾼ ἤế иᵉ МἤȲ ֥ϠZero-RLEȳDelta

Ẓ ѠᾎȲѿ Ẓ ἤ ᴩ Ȳ֯Л Ӕ ἤᾼ ᾓϯ ю

Ȳ Ὑ֯16ᴯа ế ᾼ иᵑ юϠ63.4%ế68.5%ᾼᾭᾓϯȲ

Ṽ ҠѿếSOTAѠᾎᾼ ἤ ѩד ȴ 

http://ece.ntust.edu.tw/et/faculty.php?user=sjruan
mailto:sjruan@mail.ntust.edu.tw
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Compressor Architecture 

· ᴞ Ṟ ᶾ  
ῺדẃȲ ὑ ᾼ ⇔ П ᵗṆ ắẞᾃӭȴ

ᶺ ᾼ ṅשׁ⅍ ֯ ᵗ Ṇ (Advanced Driver Assistance Systems, ADAS)Ѡ

Б ậ Ϡֵ Ȳṳ ẔכὨ ῶὑ ґ ȴԒ›ׁשṅМȲᶺ ҏ

Ϛ ṿӣ ד ᴩ ◕ Ϯ ᾬԈП▐ ɦOne Stage Monocular 3D Object 

Detection Utilizing Discrete Depth and Orientation Representationɧ ῶὑIEEE Transactions 

on Intelligent Transportation Systems, vol. 23, no. 11, pp. 21630-21640, Nov. 2022 (IF:8.5)Ȳᶺ

⇔ Ɫ ᾼи◕Ȳ֪ ױ ⇔ Ҡѿ ∂Ɫи ṳ֯ד ᾼ ᵑМ ӣ

Ȳ ẁ ₇ ᾼ ⇔ ȴױҵȲ Ҡи ᾼМї֫ ю

ҏ Мᾼ Ȳṳ צ ֮ Њẞ Ϛ Ȳ Ὑ֯Ԓ›ᾼ ד ПϮ ᾬ

Ԉ ѠᾎМậ Ϡ ᾼ и ѹ ⇔Ϸ Ԓ›ᾼѠᾎד ȴҫҵȲרּ ᴩṞ

ᾼ Ȳᶺ ҏϚ о ὑ ֯ М ᾼ Пᶾ

ɦSemantic Segmentation for Free Space and Lane Based on Grid-Based Interest Point Detectionɧ

ῶὑIEEE Transactions on Intelligent Transportation Systems, vol. 23, no. 7, pp. 8498-8512, 

July 2022 (IF:8.5)Ȳ ὑᶺ ᾼ Ȳ ᾼ и ṳЛ╥ כ и Ӑ‒ ᾼӇ

ԈȲ֯ᶺ ᾼЏᵂМ ӣϠ҅ῶἤᾼ ȲᵂⱢ֣ ᾼ а ȴ ҏϠϚ

ὑ ᾼ∟ ѠᾎȲӣὑ ҏᾼ ȴ Ὠ ӱ צ

Ҡᴩ и ѿц Ṟ Мї ϱᾼ҅ῶἤ Ȳṳ֯ KITTI ϱ Ϡ

98.2˖ᾼmIoUȳ֯TuSimpleϱ Ϡ97.8˖ᾼ ȴ 

 

 
Flowchart of Semantic Segmentation for Free Space and Lane 
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ϡȳ Ὼׁשṅ ӭ 

(a) ⅍вứᴯ: 

Ӑׁשṅᶦ ᾼ֢׀ ⅍вứᴯṆ Ȳ ᵓӣв∂ὑ вᾼ

Ȳṿӣ М Пצ ᵂⱢứᴯṼ Ȳ֪ױ ҵ▐ ן

ȲϷ ὑ М ҵ▐  

  
 

  

(b) : 
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(c) ∂ : 

֯ ṅМȲᶺשׁ ӣ Ѡᾎ ӣљ ן ᾼ ∂

ȴṿӣXGBoostếLGBM֢֯ ֮үЛ֝ ϯѿ Ѡה

ᴷϠ Ȳц ∂RSRP, RSRQ, SNRᾼ ȴ 

 

 
 

(d) ᾬ : 

֯ ṅМȲᾬשׁ Ṇ ╥ ὑ Ӵ ӣ ᶧᾼ כ ∂ᾼȴ ױҵȲ

ᶺ ᾼѠ Ӧҳ ѻ Ԉ ȲẂֽכ Ȳ ῏ ЏẓȲAndroid

ӣ ᶧếWebᶮӣљꜜ ɎGUIɏȴ Web GUIὑ ֽ Ӣế ЂП ᾼ
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ᶺ ᾼׁשṅӭ ֯ Ϛ҅ ᶾ ȴҔᵶֵ  ȳ Ӧ ᶾ

 ᾼׄԓ ạȴ 

 

ϡȳ Ὼׁשṅ ӭ 

ñẓ ἤП ὢ ₤ò 

ɎResource ReservationɏⱢ ẁẓצὢ ₇ ɎQuality of Serviceɏᵛ

ᾼ Ѡᾎȴ ȲҠиⱢ (1)v   (2) ȴὑ

Пׁשṅ ȲṆ ᾼ Ṿо╥Ϛ ю П ȴӦὑṆ

֯Л֝ ◕ ἤ ЄȲᶮ֯כ Ṇ ᾼ ȴᶺ ҏϚ

ẓ ἤᾼ ₤ế Ḗ ПѠᾎẃ ȴ֯ ₤ᶺ ҏ

Ϛ ẓצ ἤ Ở ᾼ ȴṳ ױ ѿֵ ◕ᾼ֣צ ₤ῶ

ӱȷ ḖṆ Ṿ ȲҠѿ Ɫ֣֯צױ ₤Мᾼ Ḗ ᾼ

ȴᵓӣ ᶺ Ἤ ᾼ ᾼȲ Ὠ ӱ ḖП

ắ Ҡ ד ᾼḂ ȴᶺ ѻ Ɫ Ṇ Ṿоᾼ ҏ Ϛ

Ḕȴ 

 

ᴯа ֯⅔Ҕи Пׁשṅ 

Ӧὑ Ȳ ӣӂᴩ ᶾ ᴩ⅔Ҕи ⱢҠᴩȴӐ ⅔

Ҕи иⱢᾎ⁄и ȳᴯа ȳ Ϯ Ԍȴ ԒȲ ⅔Ҕи ᾎ⁄Ȳ

֯ prefix length domainᴩи Ȳ ’֝Ϛи вȲи ᾎ⁄prefix  ⇔

Ꞌ֯Ệứ ȴԛ ֝Ϛи и ᾎ⁄ȲӻӦ Ϛmicro-engine ∂Ӵ

іȴԛᵓӣᴯа (bit selection)ᶾ Ȳ и ᾎ⁄ ᴩ ȲҠצ Ғ ▲

ȴᵓӣ ᶾҾ ḟ ⱢẒ ȴЛᵀҠҒ ⅔Ҕи

⇔ȲϷҠ ᵅи ᾎ⁄иӁ ֵ ₤⅔Ҕи ᾎᾼД ȴ Ὠ ӱȲᶺ

Ἤ ѠᾎȲ֯ ⇔ Ἤ ȲꞋ ὑ Ҕи⅔צ ᾎȲ֯Л

ᵓӣpipelining ᶾ Ȳ⅔Ҕи ᾎȲḕּהҠ 800⅔Ҕ;Ἤӣ Ϸ

−ЊȲ20000и ᾎ⁄Ȳ 550K ȴ 

 

ӂᴩ⅔Ҕи ᾎМᾎ⁄й П  

http://homepage.ntust.edu.tw/ytchen
mailto:ytchen@mail.ntust.edu.tw
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Ӧὑ Ȳ ӣӂᴩ ᶾ Ȳ ᴩ Єи ᾎ⁄ᾼ⅔Ҕи

ⱢҠᴩȲӐ Ȳ ҏи Ҕи⅔ה ᾼ ᾎȴᶺ и

ᾎ⁄и йϤȲ ԒȲ ⅔Ҕи ᾎ⁄иⱢϚ ᾎ⁄ ϡ ᾎ⁄Ȳṳ Ϛ

ᾎ⁄ӻӦLongest Prefix Matchᾎ ᴩȴⱢ צ’ ᵅ Ὲ׀ Ȳ⁄ Ϛ

Ḕ modified K-means ᾎȲ ὑϡ ᾎ⁄֯tuple spaceᴩи ȲK-

means ᾎМ ẗ ᾼ ⱢӐׁשṅᾼ ȴⱢ ᾎ⁄и ӂᴩ⅔Ҕה

и ᾎᾼṆ Ȳᶺ ᵓӣ ᴩ Ȳ Ὠ ӱȲ֯ϡϫ ᾎ⁄

МȲצᴍиПϥϫгᾼϚ ᾎ⁄ϯȲᶺ Ἤ и Ҕи⅔ה ᾎȲᵛṿ֯

ᾓȲЬҠ ḕּהϚϾϮᴍ Ҕи⅔װ ȲᴖѹἬ Ϸ 4.8MBȲ ὑ

Ẕ҃ᾼ⅔Ҕи׀ Ѡᾎȴ 

 

и ה ϱ› Пׁשṅ 

֯и ה (Distributed Sensor Networks)МȲắ ὑ ạȲ 

(key management)כϚ ᾼ ȴ ὑצ ẁ ц ׀ Ȳе

  Ғ Ἠ ϤἬצᾼ ȲṳЛ ӣὑ ȴ ῺȲ ‹ה  

и (probabilistic key pre-distribution)Ɫ╥ҠᴩᾼѠהȲ Ϛ Є

ᾼ ᴃ(key pool)вȲ ҏ Ԍ ⱢẔ  (key ring)Ȳ ᵉ ὑ

ᾼ֝ Ȳ Ӧ Ԍᾼ Ὼᾼ ׄԓἤ ȴ ắḃ

ȲЛׄԓᾼ Ӈ ȴᶺ Ӧ иέц иέȲ ֯5%ᾼ

ắḃ ∟Ȳи ה ᾼׄԓ Б ҷҟ ӣȴ ᴖѿἏ ‹ה

  и ᾼד ṅȲשׁ ᾎ ױ ẁצ ḟѠ ȴӐ Ϛ

₤› ᾎ(snake key pre-distribution)Ȳצ ᾼẃ ḟ ȴ

Ϛ ϡ ᾼ ῶ(two-dimensional key table)Ȳѿ ₤Ѡה ҏ Ԍ

Ȳ Ӧ ֯ϡ Ὲ ᾼדṼἤȲᶺ Ӕ ѹᶶ ᾼ Ṇ Ἤ ҏᾼ

ᴩ ȴᵛṿ ᴃᾼ ẞ Ȳᶺ ЬҠ ạ ᾼ

⇔֯ )1(O ; ʌ ṳᵓӣ ᵉᾼד Ȳ ᵅ ׀ Ḗȴ 

 

Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

(Ϛ) ѝ 

[1] Yie-Tarng Chen and Kai-Hui Lee ñA Flexible Service Model for Advance Reservation.ò  

Computer Networks (SCI), Vol. 37, pp.251-262, 2001 

[2] Yie-Tarng Chen and Shin-Shian Lee ñAn Efficient Packet Classification Algorithm for 

Network Processors"  IEEE International Conference on Communications (ICC 2003), 

Anchorage, Alaska, USA on May 11-15, 2003 

(ϡ)  

1. NSC94-2213-E-011-059и ה ϱ› Пׁשṅ 

2. NSC93-2213-E-011-073ӂᴩ⅔Ҕи ᾎМᾎ⁄й П  
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ᵦ   
Ӵү Є Џ Ђ 

ṅשׁ : Ϥֵה їṆ ȳᵛ Ṇ ȳ ц ȳᶶ ȳ

֥  

  ֿ: Ϥֵה їṆ ȳᶶ ȳ ц  

    : http://homepage.ntust.edu.tw/chwu/  

І Ԉ: chwu@mail.ntust.edu.tw 

    : 886-2-27303274  : 886-2-27376424 
Ϛȳׁשṅѻ ӭ  

 

ѻ ᾼׁשṅ֯ Ϛ צ ᾼ ֯Є ᶶ Ṇ׀ ϱȲӭ ╥

Ϛ ᾼ Ϥה Ṇ׀ ц Ϥה Ṇ ȴ Ϥֵה їṆ Ȳ

▐ ᾼ ֥ с ╥ᶺ ӑẃᾼׁשṅѻ ȴʌ Ϸ

ц ӣ᷾ϤׁשṅȲ ц ϚṆԝᶾ ᾼ ֥Ȳֽᵛ ᵂ Ṇ ȳϢ

Ю ȳ ȳи Ṇה ȳ ה ṕѿц ȴ֪ױᶺ ᶦ Ҡѿ

֯ Ϥהᾼ їᶾ ӣϱ Ɫᶺ ṅᾼѻשׁ Ѡ֣ȴ 

 

ϡȳ ῺцӑẃᾼׁשṅѠ֣ 

(a) Ϥֵה їṆ  

(b) ᶶ Ṇ׀ ᾼ ц  

(c) ц ӣ 

(d) ᵛ ᵂ Ṇ ц  

 

Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

ѝ: 

 ̧ C. H. Wu, ``A Time-Predictable System Initialization Design for Huge-

Capacity Flash-Memory Storage Systems,'ó accepted and to appear in the 

IEEE/ACM/IFIP International Conference on Hardware/Software Codesign 

and System Synthesis, Atlanta, USA, October 2008 (IEEE/ACM/IFIP 

CODES+ISSS 2008). 

 ̧ C. H. Wu, L. P. Chang, and T. W. Kuo, ̀ `An Efficient B-Tree Layer for Flash-

Memory Storage Systems,'ó ACM Transactions on Embedded Computing 

Systems (ACM TECS), Volume 6, Issue 3 (July 2007).  

 ̧ C. H. Wu, T. W. Kuo, and L. P. Chang, ``The Design of Efficient 

Initialization and Crash Recovery for Log-based File Systems over Flash 

Memory,'ó ACM Transactions on Storage (ACM TOS), (4): 449-467 (2006).  

 ̧ C. H. Wu and T. W. Kuo, 2006, ñAn Adaptive Two-Level Management for 

the Flash Translation Layer in Embedded Systems,ò IEEE/ACM 2006 

http://homepage.ntust.edu.tw/chwu/
mailto:chwu@mail.ntust.edu.tw
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International Conference on Computer-Aided Design (ICCAD), November 

5-9, 2006  

 ̧ C. H. Wu, T. W. Kuo, and C. L. Yang, 2004, ``Energy-Efficient Flash-

Memory Storage Systems with Interrupt-Emulation Mechanism,'ó accepted 

and to appear in the IEEE/ACM/IFIP International Conference on 

Hardware/Software Codesign and System Synthesis, Stockholm, Sweden, 

September, 2004 (IEEE/ACM/IFIP CODES 2004)    

דּ : 

An Embedded Database System Design for Flash-Memory Storage Systems. 

97.08~98.07 

  A Flash Translation Layer for Huge-Capacity Flash Memory Storage Systems. 

96.10 ~ 97.07 

  : 

2008 ᾎϢὒᶛ Ṏ   ϥự ῁ ῴ ỗ  

2008 
EEDesign  " Ϥהᶶ Ṇ

" 

2007 
ԉ IFIP International Conference on Embedded and Ubiquitous 

Computingᾼ Session Chair 

2006 ≈ ᶾדּ Ṏ   ᵗҏ ICCAD  

2000 HP ᶾἬדּ П Є ϡ֤ 
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Ὥὕ   
רּ Ὥ Є Ђ 

ṅשׁ ȸᵛ ц ᵂиέȳи ה ₤ Ṇ ȳ
ϤהṆ ȳᵅғ VLSI ц иέ 

І Ԉȸchlin@mail.ntust.edu.tw  

    ȸ886-2-27376397  

    ȸ886-2-27376424 

 
Ϛȳׁשṅѻ ӭ  

È ќ ᵛ Ϣ ᴩⱢиέПи ה Ṇ  

È ɑ ғ VLSI ц иέ 

È ϤהṆ П ֥ цװѷ҅  

 

ϡȳ ῺцӑẃᾼׁשṅѠ֣ 

È ה ᶾ  

Ồᴏ ᶾ П ếṆ П оȲ ᾼ Ɫ֯כ ế

ϤהṆ ᾼ ПϚȴӐ ⅍ ҏ ṿӣὑ VLIWϤה

П ה ᶾ Ȳѿ ю ה ᾼЄЊȲṳ ᴖ ᵅ ӐếṆכ

ȴ ה ᶾ ᾼӭᾼ֯ὑ ∟ᾼ ה ὑ׀ Ṇ МȲ

ᴖ֯ ה ᴩМ ֮ ה ẃ ═ ᾼӔה ȴWʌ Ẓ ד П

иќӭ ╓҆(branch target)ᾼ ה ứ ⱢϚиќ (branch block)Ȳṳᵓӣ

ױ ᵂⱢ ה ᾼ Ӑ аȴ 

Ӑ ⅍ ҏϠ ᴞᶺӢכ ῶП ה ᾎȴ֯ ṷ ᾎМȲ

ế Ἤṿӣᾼ ῶꞋ֯ ᴩ ӢȲ֪ Лױ ҵᾼῈ ẃ

׀ ῶȴ Ϛ ӱϠӐ ⅍ ҏП ᾎᾼ☼ ȴ ế ☼ ᴖṕȲ

ẔװП╓҆Ἠ҅ ᾼЛ֝ᴖḟứẔד П ᵂȴ֯Ϛ ᾓϯȲṆ ᵓ

ӣ ᾼצ ῶẃ ᴩ Ἠ ᾼ ȲWṳṼ ᾎᾼЛ֝֯Ӈ Ḇ

ῶȴᴖ֯ ẞиќӭ ╓҆ ȲṆ ⁄ ῶȲӦиќӭ ╓҆

ỞѿῴỞ ῶ ᴩ Ἠ ȴ ѩ(CR)╥Ϛ ӣẃ ה

ᾼṼ ȲẔứ Ɫ ∟П ה ЄЊ(Ҕᵶ֢ ῶцLAT) ѿẔ

Ở ה ЄЊȴ Ӑ ⅍ ҏП ה ᶾ ᴖṕȲ֪֢ ῶꞋὑ

ᴩМ ӢכȲ╝Л ὑ׀ Ṇ Мȴиќ ế›ϢП ᾎМṿӣᾼ

Єᾼ ֯ὑȲиќ ᾼЄЊ╥ЛỆứᾼȲѹ Єὑ›Ϣṿӣᾼ ȴ

Ȳᶺױ֪ ҠѿצḆЄᾼ ἤẃ ᶺ Ἤṿӣᾼ֢ ᾎȴ 

 

È ₤ Ṇ  

₤ Ṇ Ҡѿ ᴩ֢ Л֝ᾼᵛ ȲҔ╗Ϣ ȳ ᵂἨḔ ȳŋ

ӭ ȴϚ ₤ Ṇ ֯ Ϛ⅔ М֝ Ȳṳᵓӣ

вᵶП Ϥה ẃ ᴩ ȴ ϡⱢϚ ₤ Ṇ П ẂȲṼ

П ȲҠѿ ҏϢ ᾼ֢ ᴯȲṳ ẃᵒױ ϢᾬП ᵂȴ 

Ӑ ⅍ и ה Ṇ ҏϚ ▐ ȴױ▐ П Ϟ ὑ ₤ ֥

ה (model-integrated computing, MIC)Ȳ ᵓӣ ứ П ה

ṕẃ∂ ₤Ȳ ѿ ẁẓצ ἤᾼ ϤהṆ ▐ ȴᶺ Ἤ ҏᾼ

mailto:chlin@mail.ntust.edu.tw
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ὢ ֣ ҠиⱢϮ ȸṆװ ӣȳМЮ ếὢ ȴṆ ӣ

Ϡ Ṇ ᾼ ᾼȲṳ ӦМЮ ֥Ϡ֢ ὢ ȷᴖὢ ⁄ứ Ɫ

Ҡᶙכ ứғ Пẗ ȴ 

ѿ ϡП ₤ Ṇ ⱢẂȲẔ ᾎҠ иכ ◕ẃ ᴩȴẔṆ

ӣⱢᵛ ϢᾬП ᵂȲᴖ֢ ᾎ ◕⁄Ҡ ⱢЛ֝ᾼὢ ȲṳᵓӣМЮ

(ֽ: Microsoft DirectX)ẃ ֢ ὢ ȴ Ϣᾬ ᵂ Ṇ П ▐ ѻ

ҠѿиכẒ Ԍȸ в(intra-frame)ế (inter-frame)ȴ в Ԍѻ

֯ ᴩϢᾬѻ ṝ ᴯᾼ Ȳṳ ậἼ ᾼ ᶮ ẃ҅ῶ֢ѻ ṝ

ᴯȴẔ ϚḔ Ɫ и Ȳӣѿи › ᾬ ếӫ ѿᵂⱢᵒᵑϢᾬѻ

ṝ ᴯᾼṼ ȴẔ∟ȲṆ ậҏ֢ П ȲᵓӣἼ ᾼ ₤ẃ

֢ Ȳṳ Ẕ ẞЛ֝ᾼϢ ȴᴯ֯ Ԍ⁄ᵓӣ ᾼMarkovה

₤(HMMs)ẃḟứ֢ ѻ ṝ ᴯᾼ Ȳṳ ᵒứױ ϢᾬᾼҠ

ᵂȴ 

 
Ϛ         ϡ 

 

Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

[1] C. H. Lin, Y. Xie, W. Wolf, ñCode Compression for VLIW Embedded Systems Using a Self-

Generating Tableò, IEEE Transactions on VLSI. Vol.15, Issue 10, October 2007. 

[2] C. H. Lin, M. Wolf, X. Koutsoukos, S. Neema, J. Sztipanovits, ñSystem and Software 

Architectures of Distributed Smart Camerasò, ACM Transactions on Embedded Computing 

Systems, Vol.9, Issue 4, March 2010. 

[3] J. C. Chen, C. H. Lin, ñImproved Dictionary-based Code-compression Schemes with XOR 

Reference for RISC/VLIW Architectureò, IEICE Transactions on Fundamentals of 

Electronics, Communications and Computer Sciences, Vol.E93-A, No.12, pp. 2517-2523, 

Dec. 2010. 

[4] C.-W. Lin, C. H. Lin, W. J. Wang, ñA Power-aware Code-compression Design for 

RISC/VLIW Architectureò, Journal of Zhejiang University-SCIENCE C (Computers & 

Electronics), Vol.12, No. 8, pp. 629-637, Aug. 2011. 

[5] F.-C. Cheng, S.-J. Ruan, C. H. Lin, ñColor Contrast Enhancement Using Automatic 

Weighting Mean-Separated Histogram Equalization with Spherical Color Modelò, 

International Journal of Innovative Computing, Information and Control, Vol.7, No.9, pp. 

5377-5387, Sep. 2011.  

http://www.zju.edu.cn/jzus/current.php#c
http://www.zju.edu.cn/jzus/current.php#c
https://springerlink3.metapress.com/content/1869-1951/12/8/
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Ὥ   
Ӵ Є Ђ 

ṅשׁ ȸ ϤהṆ ȳӢ ІЏ ȳ ὑ ᾼӢ

ế♄ ‒ ȳ ȳϢЏ Ṇ

ѱ ӣȳ זᶾȳּדּ ה ȳᾬ ӣȳ

 

  ֿ ȸEmbedded System, Biomedical Engineering, 

Physiological Signal Measurement, Sport 

Technology, Machine Learning  

    ȸhttps://sites.google.com/view/linyhhomepage/ 

І Ԉȸlinyh@mail.ntust.edu.tw 

    ȸ02-27333141ext. 6830 

 

Ϛȳ ׁשṅѻ ӭ  

זּ · ה ‍ Ӣה ‒ Ṇ (ᴨ ȳᴨ ȳї ȳ₲ ..) 

ᶾדּ · ᵗṆ (ᴓ ȳ ...) 

 

ϡȳ Ὼׁשṅ ӭ 

· ὑ ᾼ‍ Ӣה ‒  

ṅשׁױ ֯ ‍ ᴨה ȳᴨ ế ⇔ȳї ȳẻ

ᵮȳᴨ ȳ Ӣ ‒ ᾼ ᶾ Ȳ ֥ Эᾼ ȳ

ế ⇔ ᶾ ҟḂ Д ⇔ ȴҔ╗

ɦ ֢ rPPG Ѡᾎȳ ậ ᴨ ếᴨ ế⇔ᾼד

ἤȲṳ ן Ṇ ɧȳɦ Л֝ᴨ ếᴨ ế⇔

ᴷ ₤ᾼ∂Ӵȳ иέȲṳ Є ן ɧȳɦṆ ֥ȳ

о ᶩ ӣȲṳ ₤њ APPἨ ϤהṆ ɧȴ  

 

 

https://sites.google.com/view/linyhhomepage/
mailto:linyh@mail.ntust.edu.tw
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· ᵛ ᵗ ᵂиέṆ  

 (Horizontal bar) ╥г ӭв ẓ҅ῶἤᾼ ӭȲϷ╥ᶺ њ

ᾼ ȲἬѿӐ ѿ ӭⱢѻȲ Ϛ Ҡ ᾼᵛה

ᵗ ᵂиέṆ Ȳ ֥ иέế ἤ Ȳᵛ ֢ ᾼ ᵂ

Ȳֽ ⇔ȳ ȳ Ὲ ế ‒ Ȳ ѿиέ њᾼ ᵂῶ Ȳ

ẁ ᵂⱢ ᾼ ᴕȴ 

 

 

Ϯȳ ѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

(Ϛ) ѝ 

[1] Yu-Chen Lin and Yuan-Hsiang Lin*  (2018, Aug). Step Count and Pulse Rate 

Detection Based on the Contactless Image Measurement Method. IEEE 

Transactions on Multimedia (TMM) , 2018, Aug., 20(8), 2223-

2231. doi: 10.1109/TMM.2018.2790172. ό{/L нлнлΣ LCҐсΦрмоΣ рκмлуΣ Q1, 

COMPUTER SCIENCE, SOFTWARE ENGINEERING). Φ 

ώнϐ ¸ǳπ/ƘŜƴ [ƛƴΣ ¸ǳπWŜƴ ²ŀƴƎΣ Wŀǎƻƴ /ƘƛŀπIǎƛŜƴ /ƘŜƴƎΣ ŀƴŘ ¸ǳŀƴπIǎƛŀƴƎ [ƛƴϝ (2019, 

Feb). /ƻƴǘŀŎǘƭŜǎǎ aƻƴƛǘƻǊƛƴƎ ƻŦ tǳƭǎŜ wŀǘŜ ŀƴŘ 9ȅŜ aƻǾŜƳŜƴǘ ŦƻǊ ¦ǾŜŀƭ 
aŜƭŀƴƻƳŀ tŀǘƛŜƴǘǎ ¦ƴŘŜǊƎƻƛƴƎ wŀŘƛŀǘƛƻƴ ¢ƘŜǊŀǇȅΦ L999 ¢ǊŀƴǎŀŎǘƛƻƴǎ ƻƴ 
LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ϧ aŜŀǎǳǊŜƳŜƴǘΣ суόнύΣ птпπпунΣ 
doi: 10.1109/TIM.2018.2846979Φ ό{/L нлнлΣ LCҐпΦлмсΣ ммκспΣ vмΣ Lb{¢w¦a9b¢{ 

ϧ Lb{¢w¦a9b¢!¢LhbύΦ Φ 

ώоϐ ¸ǳƴƎπ/ƘƛŜƴ /ƘƻǳΣ .ƻπ̧ƛ ¸ŜΣ IƻƴƎπwŜƴ /ƘŜƴ ŀƴŘ ¸ǳŀƴπIǎƛŀƴƎ [ƛƴϝ όнлннΣ aŀǊύΦ ! 
wŜŀƭπ¢ƛƳŜ ŀƴŘ bƻƴπ/ƻƴǘŀŎǘ tǳƭǎŜ wŀǘŜ aŜŀǎǳǊŜƳŜƴǘ {ȅǎǘŜƳ ƻƴ CƛǘƴŜǎǎ 
9ǉǳƛǇƳŜƴǘΦ L999 ¢ǊŀƴǎŀŎǘƛƻƴǎ ƻƴ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ϧ aŜŀǎǳǊŜƳŜƴǘΣ тмΣ рллнтммΣ 
doi: 10.1109/TIM.2021.3136173. ό{/L нлнлΣ LCҐпΦлмсΣ ммκспΣ vмΣ Lb{¢w¦a9b¢{ 

ϧ Lb{¢w¦a9b¢!¢LhbύΦ Φ 

(ϡ)  

1. ὑ ᾼ‍ ᴨה ᴨ ế⇔  

2. ᶙּר ȳ ֮ȸּד о ᶾ  

  

https://doi.org/10.1109/TMM.2018.2790172
https://doi.org/10.1109/TIM.2018.2846979
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ḚМׄ  
רּ ҒאЄ и Џ Ђ 

ṅשׁ ȸ ц П ᾎ VLSI▐ Ȳ

ϤהṆ ӣȲASIC/FPGA 

  ֿ ȸVLSI, wireless, circuits, embedded system 

    ȸhttp://homepage.ntust.edu.tw/cashen  

І Ԉȸcashen@mail.ntust.edu.tw 

    ȸ02-27303275 

Ϛȳ ׁשṅѻ ӭ  

1. ц П ᾎ VLSI▐  

2. ᵅғ  

3. ϤהṆ ӣ 

ϡȳ Ὼׁשṅ ӭ 

1. ὑK-BestᾎПMIMO ᾎцVLSI▐  (Algorithm and 

VLSI system architecture design of MIMO detector based on K-Best 

approach) 
 K-Bestᾎ╥Ϛ ὑ ⇔ Ԓ( breadth-first )ᾼ ᾭ ᾎ⁄ȴ֯ ḕ

Ϛ ױ ᾼḕϚ Ȳ ҬצK Ṿᾼ ’ ṳἋᴼᴟϯ

Ϛ ȴ K-Bestᾎᾼ ⱢẔ ֥ὑ☼Ѭ ( pipeline )▐ Ȳ֪ױ

ֵMIMO ᾼVLSI ▐ Ꞌ ὑױ ᾎȴᵀ╥K-BestᾎצẒ

ѻ ᾼ Ȳ ⇔ϱс: (1) ⱢϠ ẞ Ṝ Ṇ Ԉᾼ (Bit 

Error Rate ; BER)Ȳḕ Ἤ’ ᾼ Ӈ ẞϚứᾼ ӭȴ(2) ֯ K-

BestṆ ȲϚ ṿӣ ᶧ ( Sorter )ẃḟứ ṷ(K) Ӈ Ȳᴖ׀’

ᶧ ᾼṿӣכⱢϠ K-Best▐ ֯ ⇔цṆ ⇔ϱᾼ ȴ

שṅׁשׁ Ḃ ₤ K-Bestᾎȳ ᶧ VLSI▐ ȳц☼Ѭ Ṿо( pipeline 

optimization )ᾼMIMO ȴ Ὠ ӱȲ֯4Ĭ4ȳ64-QAM MIMOṆ Мȴᶺ

Ҭ ṿӣ K=8 ẞ ᾼ K-Bestᾎ( ứ K=64)ᾼ BERȴ

FPGAӂүғ Ȳṳ ASIC ц ☼ ᴷẔ ц ⇔ȴ Ὠ

ӱȲᶺ ᾼMIMO ᾼ ϩҠѿ ẞ 200Mbpsѿϱȴᴖ

 
BER comparison of proposed algorithm and conventional 

approach 
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Flowchart of propose K-Best detection algorithm 

http://homepage.ntust.edu.tw/cashen
mailto:cashen@mail.ntust.edu.tw
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ᾼ Ɫ210kGEȲғ Ɫ12.8mWȴ 

 

2. ὑ Ṿ Ԓ ᾎП MIMO (Efficient MIMO 

detector design based on best-first tree search approach ) 
Ϛ ẃ Ȳ ᾭ ᾎҠиⱢ ⇔ Ԓ ( depth-first )Ἠ╥ ⇔ Ԓ

( breadth-first ) ȴ ṅשׁ Ϛ ֥ Ẓ ᾎ⁄ᾼ ᾭ ᾎṳ ПⱢ

Ṿ Ԓ( best-first ) ȴ ᾎ ֯ ᴩ ( run-time )ḟứ ϚḔ ӭ

›ᾼ ᾼד ( sibling node )ȲἨ╥Ҡѿ ᴟϯϚ ᾼ ȴ

ᾼ Ὠ ϠȲד ὑ ᾼ ὑ ⇔ Ԓ ᾎᾼ MIMO Ȳ

ᾎצ ᵅϠ ᾼ ӭᴖ֝ Ὼᴿὑצ’ Ṿᾼ BERȴ ὑ ᾎϱ

ᾼḂ Ȳ ṅ֝שׁ ᴩ ὑ Ṿ Ԓ ᾎᾼ MIMO ᾼ VLSI▐

цẔ ȴ Ϡ ᾼ ҏ( hard output )ᾼMIMO Пҵ. 

ṅ֝שׁ Ϡќ═ ҏ( soft output )ᾼ▐ ȴ MIMOױ ᾼ▐

цẔ Ὠȴ ӱẔ ẞϠ ϩцᵅғ ᾼ ӭᾼȴ 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In
d

ic
a

te
 w

in
n

e
r 

p
a

th

path metric of the new candidate

new candidate

RB2

RB1

Minimum Path Finder

(MPF)

Path Metric Computer

(PMC)

Center Computer

(CC)

Closest Points Finder

(CPF)

winners and path metrics centers closest points
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VLSI architecture and pipelining stage for the proposed K-Best MIMO detector 

nList <= L-1

Remove w from List

Put Dx, Bx in List

YesNo

Put Dx, Bx in List

Initialization
Put root into the list;

nList = 1 

Find best path in the list;
denoted as w

Extend w to first child node;
denoted as Dx

N
o

w is leaf
Terminate
Output w

Extend w to next sibling;
denoted as Bx

nList ++Remove one node from list 
according to rule

 

Flowchart of propose best-first MIMO detection 

algorithm 
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Block diagram of proposed best-first MIMO detector 
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3. ֥ MIMO ц П ᾎц VLSI▐ (Joint MIMO 

detection and decoding of convolutional code: Algorithms and VLSI 

architectures)  
( channel coding )Б Ɫכ Ṇ МḂ ₇ ᾼϚ

ȴ֪ױ ( channel decoder )БכⱢϠ ן ЛҠἨ ᾼ

Ϛ иȴᴖẔ Ϸ ẞ ן ᾼ ц ⇔ȴצ ὑױȲ

ṅשׁ ᾼṔ⇔Ἃᴼẞ֝ ᴕ MIMO ц Ȳѿṿ MIMO

ן ẞ Ṿоȴ֯ ὑ ứᾼ ▐ ϯȲ שׁ

ṅ ҏϠ ה֥ MIMO ᾎ П ᾎ VLSI ▐ ȴӦὑ

ᾎ ֝ Ẓ ԉ Ȳ юϠӦὑи◕ ᾼכ ҷ

( information loss )Ȳ֪ױ ẞѩ ֻᾼ ₇  ( ᵅᾼ BER )ȴ

Ὠ ӱȲ֯ BERⱢ 10-5ᾼ Ԉ ḖϯȲ MIMOה֥ ᾼ

ᾎѩ и ᾼѠᾎה Ḗю 2~3 dBᾼ ғ ȴᴖ Ӕ҅ῶϠ ᾼғ

ᾼ ᵅȴ ὑ ᾼ ᾎȲ ṅϷשׁ Ϡ ֝ MIMO 

ѿц ᾼ VLSI▐ ц Ὠȴ ὑ FPGA ᵂц ASIC

☼ ὨȲ ▐ᾼה֥ ẞϠѩ ᵅᾼṆ ⇔ȴ 

 
The concept of joint MIMO detection and decoding of convolutional codes 

4. Ṇ МП ₤ MIMO (Error resilient MIMO 

detector for  memory-dominated wireless communication systems)  
֯ ҅ MIMO-OFDM Ṇ ֽ 3GPP LTEМȲ Ϥה

( embedded buffering memory )Ҝ ϠЄ ᾼ ѱ цғ ȴ֪ױȲֽὨ

ᵅ ὑ аԈᾼẁ ( supply voltage )Ȳ צ ᵅ ϤהṆ

ᾼ ғ ȴ ᴖȲ ẁ ᵅᴟϚứ ᴯПϯȲ аԈ

Ӣ ȴӐׁשṅᾼӭᾼ֯ὑ ╥ᵡҠᵓӣ MIMO аԈ֝Ḕ ἨḆ

Ӕ М Ӣᾼ ȴ 

Ϯȳ ѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

(Ϛ) ѝ 
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2012. 

(2). C. P. Sukumar, C.-A. Shen, and A. M. Eltawil, " Joint Detection and 

Decoding for MIMO Systems Using Convolutional Codes: Algorithm and 

VLSI Architecture," IEEE Transactions on Circuits and Systems-I, vol.59, 
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Ϛȳׁשṅѻ ӭ  

ẃᴞЛ֝ ₤ ᾼ ᴩ ֥Ȳ Ɫ ֥ȴᶺᾼׁשṅѻ ֯ὑ

ϢЏ ⇔ Ȳ ӣ֯ ֥ȳ ὑ ᴞ Ṟᶾ ᾼ

ȴ 

 

ϡȳ Ὼׁשṅ ӭ 

ẃᴞЛ֝ ₤ ᾼ ᴩ ֥Ȳ Ɫ ֥ȴⱢϠ ᵅϢϩȳ

ᴩṞׄԓἤȲѷꜜЄ ᷾Ϥᴞ Ṇ ᾼ ȴῺ ẃḦṞЏד20 ᾼ

ṅȲБשׁ ҙᴞ ᾼԒ ᵗṆ ɎAdvanced Driver Assistance Systems, 

ADASɏȲ Ḕẞצ ԈПᴞ ◕ȴ Ϡ ḦṞЄ ḦṞ Ԉẁ Є

᷾ϤҵȲḆצ ᶾדֵּ ᷾ϤȲֽ ϚἬӱȲẔМGoogle-WaymoⱢϢἬ Ȳ͂

TeslaḆ╥᾿ ᴞ ᶾ Ϥ Ṟ Є ṿӣȲAppleȳNVIDIAȳ

INTELȳUberּדᶾ еҨϷҒϤᴞ ṞׁשṅȲᴟЭЬ Л ֮ ҏ ᾼᴞ

ᶾ ẃ ֣ԓᴞ ◕ȴױҵ֯ Њђ иȲEasymileȳNavyaȳ

TURING(ү )  Olli Ϸ֯ ȴ 

 

ү ֣ оῂ Ȳ ῏ᾼ ╥╜Ἀ≡ ḟᾼ ȴẔМɦ ɧ

╥  ᾼϚЄ ȴἬצӖ (Ҕᵶ ῏) ᴩᾼצ ḖȲ ᴖד  ֪ч

о ᴩṞׄԓ( ᴞАѿцẔ҃ӣ Ϣ)Ȳӻ ῺדϷ ᴩ ῏

ᾼ Ȳ֫ן и ῏ᾼ ȴֽὨ╥Ựᴰ֯Є₨ӀМȲӦὑЄ Ṇ

ד Ȳ ῏ᴩᾼᵺ ⇔ ᵅȴᵀ╥ ὑ ֮ Ӗ ȲЄ Ṇ

Лᵀ ᵅȲᴖѹ װ ᾎֽױ Ȳ ῏ᴩᾼᵺ ⇔╥╜Ἀ  ╜

ᾼЄ╚ ȴӭ›╜Ἀ ֯ ч ה ὢ Ṇ ɎDemand Responsive 

Transportation System, DRTSɏ ‍Ệứ ȳ┬ ṿӣ῏ Ḗ ἤ ᾼɦ ɧ

Є ὢ Ṇ Ȳɪ Ḃ װ ᵅᾼ ȴ ᴖӭ›ᾼDRTS

ѻ ѿЊ₤ђЂἨ╥ Ṟ ᾼѠה ᴩȲ −Ӑכ Ȳ╜Ἀ Є

Ϣϩ ⇔ ȴצᵑὑ ҵȲἬ ɦүהἵ ɧ כ ᾼү (ֽ ϡ)ȴ

Ӑ ӭᾼ╥ Ṟϱ Ȳ ӣὑү Пᴞ ṞṞ ₤Ȳ ֯ӑẃИ

צ ӣὑ֮֯ᾼᴞ Ṟȴѿ ḟɦ ɧⱢẂȲ ѿᴞ Ṟ

https://sites.google.com/site/ntuthislab002/about-me_eng
mailto:yungyaochen@gapps.ntust.edu.tw
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Ѡה צ ֵ Ȳֽȸ юЄ ϢϩכӐȳҠѿ 24Њ Л ֮᷾Ϥ

ȳד ὑ ᴞ ṞṞ☼ Ԉ ὔȳҠᶶ Є ᴞ Ṟṭ ṳ

ȲḆҠѿẦᵗ╜ἈḂ ӻ ȲⱢ оῂ ϚԌїϩȴ 

 

 

ϚȳUSPTO ᴞ Ṟ ᵓӁᶝ ȴ 

 

  

ϡȳү צ ( ￼ )ȴֽὨӣ ᾼרּ ӣὑү ᴞ

Ṟᾼ Ȳ Ἤצ ᾼdomain shift() ȴ ϠҠᵓӣϚṷ ⇔

ᶾ Ḃ ҵȲ ֻϷ֯ү ֮ϱ ן ȴ 

 

 

Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

ứ Ḇ ὑᶺᾼ Ϣ ϱ 

https://www.et.ntust.edu.tw/et/faculty.php?user=yungyaochen 

https://sites.google.com/site/ntuthislab002/about-me 

  

https://www.et.ntust.edu.tw/et/faculty.php?user=yungyaochen
https://sites.google.com/site/ntuthislab002/about-me
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  ֿ ȸ ⇔ ȳ ᵌ / ȳϢЏ ȳḛ Ṇה
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    ȸ886-2-27376372(Voice), 886-2-27376424(Fax) 
 

Ϛȳׁשṅѻ ӭ  

ḛ Ṇה ᾼӭᾼⱢ ṝ Л֝ᾼ ᾼϢ צ Ể ᾼ֝ד

ắȴⱢϠ ẞ ӭ ȲӇ Ϣ ֯ ϯἬ כ ẞᾼц ẞ

ᾼ ậцԛӢȴӐ ⅍ᾼѻ ṅѠ֣Ɫשׁ ὑ Пֵ Ṇ

ȲяẔ ֯ Ṇ ᶾ ᾼ ӣȸ 

· ⇔ ӣὑ - ֥ 

· ϢЏ / / / ה  

· ֵ Ṇ -ᵶ  

· Ӣᾬ  

· ὑ ᶮ∂ П ∂ 

· ḛ Ṇה ∂  

· ֵ כ֥ Ҡ о 

· ֯ έ ᾼ ӣ 

· Ὲ / о/  

· ἤ ֯ᵍ═הṮ ᴘ ᵌ П ӣ 

· ѿц ṷᶾ ֯ ἤ Іᾼ ӣ 

ḛ ה Ṇ ᾼ ӣҔᵶצ ȳ Ὲӻ ȳ ᵫ іȳ

ȳ ȳѿц ῏Ἠ ῏ᾼẦᵗ ȴ 

 

ϡȳ Ὼׁשṅ ӭ 

(1) ὑи ᵅ ᾎПї√Л ᵑ: 

ї√Л ᾼ ế ᵑⱢї ғ ▲ ᾼѻ ӭȴ֯ ṅМȲᶺשׁ

Ϡ֢ ї√ҷ ᾼ ᵑṆ ȴצ ὑẓ иᵉ ᾼה Alpha-stable

иᵉ ї√Л Ԛ֯׀ ᾼ ἤȲּֽט ἤ Ἠ ҏ ᾼ Ȳ

ѩϢ иᵉ‒ ᾼἬ ᾼ ֵȴӦὑ█ṷї√Л ᾼї

(ECG)ѹ ѿ֯ צ ֮ Ȳ֪ױӣ ẃᵧ Ӣ

Ɫכ Ḇֵї√ ֯ ᾼҫϚ ȴⱢ Ѡᾎᾼצ ἤȲᶺ ҏ

Ϡ ᾼї ᾼᴷ ѠᾎȲṳѿќ═֣ (Support Vector 

Machine, SVM)Ɫ ֢ ї√Л ₤ᾼи ȴ ὑ ᾼѠᾎ

ṆױѩȲד ẓצḆ ᾼ∂ ȲϷ ẃḆ ᾼї√Л ᵑ ȴ 

https://homepage.ntust.edu.tw/chingshl/
mailto:CHINGSHL@mail.ntust.edu.tw
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Ϛȳ Ӧиᴯẗה ῏Л֝ї√Л П иᵉ ᶮ 

(2) ὑϮ ⇔ П ѱ : 

ẃ ֵᾼ Ӣȳ Ȳ ṷ ᶧ ϯẃᾼв׀’ Ϛ

╥ Ȳ Ϸṿ ѱֽ ϚḔ֮и ȳ П∟ᾼṿӣ

ḆҒᵺ ȴ֯∂Ӵ ѱв Ṇ Ȳ ᾼ ἤ ѱ ᾼ Ғ

Ϸ ЛҠἨ ȴḆ ֮ Ȳ ṷ ѱ╥ ѻ ẃḟứֽᴶ й

ḆЊᾼכ Ȳᴯṳ Ḇכ ᾼᾪӐȴἬ ᾼ ᾎӇ ẁϢ ȳ

ṶԈ ȳѻ ậ ѱ◕ ȴ֥v ―Бצ ֵᾼ ѱ ᾼ ᾎ ῶȲ

ᵀᵓӣ Ṇ ẃ᷄ѻ ᾼׁשṅṼ ЛֵȲ Ḇ ϚḔ в ᾼ

ȴצ ὑױȲӐׁשṅᾼӭᾼ֯ὑᵓӣ ⇔ ֯Лҷ ᾼ› ϯ

ж ᾼ ѱȲᶺ Ӽ Ӧ רּ Є ᾼ Ṷѿ Л֝ᾼ ѱ

ᴩ в Ϛ ᾼԓ ἤ ȴ 

 

ϡȳ p֯ ɗПϱếПϯиᵑ в ᵡ 

(3)ὑ и ᾎПῺ כ Ṇ :  

ᾼ ᵌ ԝ Ӵ Ὼ ԓ Ȳ ᶶ Ӵ (Fast Fourier 

Transform)ᾼ ∂ Ȳṳѹ ᾼ ᾼиᵉ ᶮȲᵀ

ӣϱ֪ Ӵ ᾼ ἤ כ ᾼ Ȳѹ ᾼ

ȲИ ѻ ᾼ ẃ כ ԓ ȴצ ὑױȲ֯ Ṝ

и ᾎ ԈϯȲᶺ ᵓӣ и ᾎ(Ensemble Empirical Mode 

Decomposition, EEMD)ᾼᴞ ἤѿцᵅ (Mode Mixing) ἤ֯

Ὲ ϱ ֵ ᴩи Ȳѹᵓӣ ᾼӐ ẗ (Intrinsic 

Mode Function, IMF)ẃḖ ד ᾼ Ȳ֯Л ṶԒ ѻ
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ᵛҠ֝Ḕ ֢ ֯ Ὲ Мᾼиᵉ ᶮȴ ПҵȲEEMDױ

כ ᶾ Ӽ ֥Ὼ Ṇ (Near-field Equivalent Source 

Imaging, NESI)Мᾼ ᵌ ᶾ ẃ ᾼ έ⇔ȴϯ Ɫᵓӣ

ϡ EMD ᾎ ᵑ1kHz450Hzᾼ Ὠȴ 

 

ϮȳEEMDכ 1.2kHz0.5kHz ὑ ∂ӂ ϱП ∂ Ὠ 

(4)ѿPAT TreeіDTW ᴕ П : 

Ὼדẃắẞ ֵᾼᾃ ȲẔМṿӣ ᾼ▲ Ѡה(Query by 

Humming, QBH)҆ṿӣ῏ ẞ᾿ Ѡ―ȴ ᴖ ◕ѱפ Ӑ ֯

ἤϱᾼ ѿцṿӣ῏╥ᵡ ҒϠѩ ᾼᵺ ⇔ȴ Ϡ Ӕ

ПҵȲ ᾼ ῧ Ϸ╥ ᾼᴕ ȴ֯ӐѝМȲᶺ ṿӣẒ ◕ᾼ

Ѡהȴ Ϛ ◕ṿӣ ᾼ דפ ᶧԝ כ іᾼ

ᴭȲ֪ PAT Tree(оᴞ Patricia Tree, Practical Algorithm To Retrieve 

Information Coded In Alphanumeric)֯ Іֿᴭп ϱצ ᾼ

ῶ Ȳ֪ױӣẔẃᶶ ᷄ҏ Мפ ᾼ ᶧԝ ȴױҵȲ֯

ᶧԝᾼ іϱ Ӣᾼֵ ȳю ṛ ᾼ ЬҠӣ PAT Tree᷄ẞ Ԍ

֥ᾼІ ᴭȲṳҠ ẞ ֵᾼ ᴕᴯ ȴ ϡ ◕ԛ ṷ ᾼ

ᶧԝ ᴩ ᾼ Dynamic Time Warping (DTW)ѩ ȴ֯Лҷ

ϩϯȲᶺ ᾼѠה ᵍϠᶙԓṿӣDTWѩ Ἤ ẃᾼ ȴ 

2-5 -223-3 5 -2 -3
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8
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0

1

0

1
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@6@4 @5@3@2@1 @9@8@7

#<Comparison bit>
@<Data position>

Node ID

 

ҳȳPAT TreeцẔ  

(5)ѿᵅ Ӑ ẗ Ɫ Пᵛ פ᷁ :  

ṿӣ‍ ἤẘ⇔ᾼᶾҾ ᴩиέȳ ∂ ᾛ֮ӣ֯

ȳ֮ ȳ ╝ Мȴ ӐϱצẒ Ѡᾎ ӣẃῺᴿ‍
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ἤ έ⇔ȲẔϚ╥ṿӣҒ ᾼѠ֯ה ◕ Ḇֵᾼ Ȳṳ

֯ Мᾼᵅ ◕ϱȴҫϚ Ѡה⁄╥ ֯ ȳ ἨῈ ѿ᷁

פ (Warping Transformation)Ȳṳ֯ Ṇ ᾼ∟ Ғϱч᷁פ

ẗ Ȳֽ ϚẃҠױ ᵍ ֵᾼ Ϥ Ӑѻ ᾼ ȲṳҠצ ֮

ֵ М֯ד ᵅ ᾼֵ ȴᶺ ѿױḆ᾿ ҉иứ ᾼ

ạẃ כ ⇔(Information Granules)ᾼ иέȲⱢϠ

(Granular Descriptors)ᾼ ἤȲᶺ ֥ᵅ Ӑ ẗ (Low-level 

Intrinsic Mode Function, LIMF)ṣ Мᾼ оậҏП ἤẃ

Ṇ Ȳѿ ẁϚ ẓᴞ ἤᾼ ẗ Ѡהȴױ‍ᶁл

◕ ᾎ ᵗὑצ ᾼиέȲᴖױ ֥ᾼ йἤ Ҡ

ᵛ Ḃ ẗ ᾼᶮᾭẃ ȲֽױϚẃҠḂ Ӑ ṷ ֥Ӑ

ϱᾼЛ ἤἬ ẃᾼ ∂ ȴ 

 

Хȳ‍ Chirp 3 ԓ ᾌ ∟Ἤ ӢП ẗה 

(6)ɔӣShaped Noiseד Пᶶ иέ: 

ὑ иέȲ и ᾎ╥Ϛ −ֻӣᾼѠᾎȲһẓצᴞ ἤ

(Adaptive)Ȳṳ ‍ ἤ(Nonlinear)‍ ứ(Nonstationary)ᾼ Ȳ

ѹ ֯ ἨῈ ϱ᾿ ᴩ Ὂ ȲᵀẔѻ ᾼ ПϚ֯ὑ צ

(Mode Mixing)ᾼ ȴⱢϠ ḟױ ȲWu HuangᵓӣӪ

(White Noise)ҏϠ и ᾎ(Ensemble Empirical Mode 

Decomposition, EEMD)ȲᵀױѠᾎ ∟ᾼ Ὠ╥ װֵ ҅ᴖ ӢᾼȲ֪

ױ ד ᾼж ȴצ ὑױȲ Є и иᵉ֯ᵅ ᾼ Ȳ

ᶺ ṿӣShaped Noiseậ҅Ӫ ẃױ ᵅEEMD҅ᾼװ Ȳѿ Ғ

EEMDᾼן ⇔ȴShaped NoiseἨ Ɫ Ṽד (Signal-Spectrum 

Dependent Noise, SSDN)ȲһҠѿ Ϥ ᾼ ἤᴖ Ḃ Ȳѹ

ẓצᴞ ἤᾼ ἤȲד ὑ ҒϤӪ ȲһҠѿ ע ᾼ

ᾼ Ȳ ױ ᵅ ȴ֯שׁױṅМȲᶺ Ϸ Ȳ

Ȳᶺ ӼҠѿᵓӣ Ẕ ἤ Ὼᾼד ֽ מּ (Pink Noise)

(Brown Noise)ẃậ҅Ӫ Ȳ֯ Л ן Ὠᾼ ᾓϯ֝

ẞ ᵅEEMD̔ װ ᾼ Ὠȴ 
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гȳṿӣShaped Noiseד Пᶶ и Пן ⇔ѩ  

(7)ὑ ᴕ о Пה ᵑ: 

ᵑ ậȲ ᾼ Ϛ ậḟὑи ╥ᵡӔ ֮ ῶӱȲ

ѿцП∟ᾼ ᵑ╥ᵡ Ɫ ὔȴʌ ậҠ ᵅ Ṽ ᾼ ῶӱᾎȲ

֝ Ϸ оϠ֯ ᵑ Мѩ ᾼ ѠᾎȲ֯ ױ ҏᾼѠᾎѻ иⱢ

Ϯ иȴ֯ Ϛ Ḕ МȲᶺ ӣϠד - ῀ ἤ ᾎ

(RASTA-PLP)ȲϷ ╥ᵓӣ ὑї ᾼ ἤ ᾎἬ ᾼ ẃῶӱ

ᴯ ᾼ ⅔ҔȴẔװȲⱢϠ’ ᴥ о ᾼᴞ ἤȲ Ϥ

Б῀ ᾼ ЛҠἨ ȴ ᾼ Ѡהṿӣ

ὑ ế ậҏᾼ ֣ ẃ ẞ ӭᾼȲT ὑ ֯

֝ ứᴯᾼ ẃ Ȳ Ӧѩ ᾼв ЄЊ֯

᷄ Ϥ ᴿᾼד ╥ḆֻᾼѠᾎȴ֯ ∟ᾼḔ МȲᶺ

ҏ ἤᾼ ᶮῈ פ҉ (Ἠ Hilbertפ )ẃ ϱᾼ

ᴩ Ȳ֪ ҏᶧԝ Ȳṿ ᵓӣ ֥ ₤ Ὅ֯׀

Мᾼᶧԝ ѩ Ḇצ ȴ ᶙԓ ᴕ ₤Л֝ᾼ╥Ȳ ᴕ о Ҭṿה

ӣϠю ᾼѩ Ȳ ṿ ᾎḆױ ֥ӣ֯њ═הᾼ ϱȴ 

 

ϝȳ Hilbertפ ᾼ ᴩѠה 
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(8)ֵ :כ֥  

ֵ Ɫכ ԛ ᾼϯϚ ȴ Ғ ᾼ ẁ ῏

Ḇ ᾼ ắȴ ᴖȲד ὑ ᾼצ ȲҬצϚЊ иᾼ

ϚḔᾼֵ оȲ ֵֵᾼ ҅Ἤ ᾼ ѱϷ ֯

Ἠ ᾼᾭ ȴ ḟ ᾼẔМϚ Ѡᾎ ╥ ṷ ᾼצ Ғϱ

Ẕ҃ẃᴞЛ֝Ѡᴯᾼ Ȳ ὑ ᾎᶺ ҏᵓӣכ ᴕ ᾼ

ᶮ ẃ֥כẔ҃ᾼ ȴ Ѡᾎ ᴿὑ ᾼᶮ Ȳṿ Ở Л

Ҡ ֵכ ȲẔМӼ’ Ϡ ẃ ֮ᾼῈ ἤȴ 

 

ϥȳ ὑ ᶮ Пֵ  כ֥
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ϡȳ Ὼׁשṅ ӭ 

(a) ֵ ᾌ  ԝ: ʌ ᵓӣᴭ ▒ԏה ᾼ Ἐ ҏẒ Ꞌẓᶼч Пᴭ

иӁчה ԝȲᴭ ה ԝ Ԛצϥ Л֝ᾌ  ȲẒẒᴭ Ԛצҳ

ҏ ѹẒ ᴭ ᾼ ҏᾌ  צnmȲἬ 16פּ Ҡ ᾼᾌ  Ɫפּ

35 nmѹẔ ԏғ Ꞌּפ ὑ2.5 mWȲṳ צ ứП ҏȴ 

    
1 Ҡ ᾌ  ԝȲҔᵶϥ Л֝ᾌ   

 

(b) : ʌ ғכ Ҡ ẞ 112-Gbaud/sП PCG-EML ѿ ӣ֯ PAM4ʒ

ȲPCG-EML ҔᵶϚ◕צ иᾌᾭԏ▒(PCG)ᾼ DFB ѿц ᵮן

(EAM)ȴPCG-EML Ҡ ᾌᶮ ứ⇔ц юԏч ᾼ ȲӦ ҠṓPCG-

EML Ҡ ҏ Єᾼ о  (>0.419)ȳ ᵅϠ undershoot (~15.19%) ế

overshoot (<15.52%) ѿ ẞḆֻᾼ Ὠȴ 
 

    
2 PCG-EML ▐ цẔ (56-Gbaud/sȲPAM-4) 

 

(c) ּמҵ ԏаԈ:ʌ ᵓӣMEMS ᵂ ҵԏמּ аԈȲѿ  ᵂⱢҒ

Ṿ ԏ ȴṿӣ‍   Ồᴏ ẓצ ᶧצ⇔ ἤᾼ

ԝɎMeNTAɏᵂⱢ ᾌ Ȳ ᵂЛ֝ ԝѿׁשṅẔ ᾌ ὨȲ аԈᾼ

ԏ ц ᾌ ὨꞋצṏֻῶ ȴ  

 

https://www.et.ntust.edu.tw/et/faculty.php?user=sanlee
mailto:sllee@mail.ntust.edu.tw
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ҵמּ 3 ԏаԈ▐ ц   Ồᴏ MeNTAs  

 

(d) ẓ ᴯדФ ғ ᾼ ה֥ ԏ :ʌ ҏױϚ▐ Ҡᵶ ֵ Џᵂ
ғ֮כȲה и ֵЏȳиᾌֵЏци иᾌֵЏ ԏ ▐ ֥֯Ϛ Ȳ
֫ Ӧ Ȳ ẁֵ ὢ ᾼ֝ Ϸ Ϡ а ᾼғ ȲἬ П

аҠѿדФ ѹ Ṝᵅ Ἃᾼ ӣ ḖȲѿ ԏиצ צ
ԛᵓӣȲ Ҡ ю ∂ 5Gᴩ Ἤῧ ᾼכӐѿц ȴ 

 
4 ẓצ ᴯדФ ғ ᾼ ה֥ ԏ ▐  

    

(e) ̈͂ ԏ ᴯד ԝȸ̈͂ ԏІ 16x64ԏ ᴯד ԝ(OPA)ɔ ӣԏ й 16

1x64 OPAẃ Ṕԏḇ ạȲḕ OPA Л֝ᾼ ֣Ṕ⇔ȴ й Л
֝І OPA Ἤ ᾼ  < 3VȲ ᾼ Ѡ֣ OPAҠй ṳ ᶺ ᾼ
ᾌḇ ֣Ṕ⇔ȴ 

   
   5ԏ ᴯד ԝ(OPA) 16x64▐ ц ϯ  

 

Ϯȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

(Ϛ) ѝȸ  
1. S. Sulikhah, S. L. Lee, L. W. Chung, and H. W. Tsao, ñLow-frequency-drop of 
electroabsorption modulated lasers and the improvement with partially corrugated 
grating based DFB lasers,ò IEEE Photon. J., vol. 14, no. 2, Apr. 2022, Art. no. 1515409 

2. Siti Sulikhah, San Liang Lee, Hen Wai Tsao ñImprovement on Direct Modulation 
Responses and Stability by Partially Corrugated Gratings Based DFB Lasers With 
Passive Feedbackò IEEE Photonics Journal, Vol.13, Issue 1, 02 February 2021 

3. San-Liang Lee, Tien-Chang Lu, Yung-Jr Hung, Lih-Ren Chen, and Zhen-Ting Huang 
ñPhotonic Integrated Multiwavelength Laser Arrays: Recent Progress and Perspectivesò 
Applied Physics Letters,Vol.116, Issue 18, 4 May. 2020. 

(ϡ) ᵓȸ 

1. San-Liang Lee and Ling-Hsiu Hung, ñFar-infrared emitterò, Patent No. US 11002976, 
May 11, 2021.  

2. San-Liang Lee, Chia-Hsuan Yang, and Tsung-Han Lee, ñPhase-controlled optical 
waveguide antenna arrayò, Patent No. US 11347129, November 31, 2022. 

(Ϯ) ȸ 

1. ӣὑ ԏ ᾼ ֥ о ԏ Ȳнлнлπнлно 
2. ֥῁ԏ ѱׁש МїȲнлноπнлнт 

(ҳ) ȳ ȸ2018ד ᶾדּ ҏׁשṅ  
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ԏ ҙ  

ṏ  
רּ ᴵ ṭ Є Ђ 

ṅשׁ ȸ Ṇ ȳҙ аԈ 

  ֿ ȸ ȳ  ҙаԈ 

    ȸhttps://www.et.ntust.edu.tw/et/faculty.php?user=sljjj  

І Ԉȸsljjj@mail.ntust.edu.tw 

    ȸ02-27376383 

 

 

Ϛȳׁשṅѻ ӭ  

(1) ѿԒ П CMOS Ȳ ᵂ ѩ› Ȳṳ ᵂכ ѱẃҒѿ

ȴ Ҕᵶ ֽғ ὍЄ ȳᵅ ὍЄ ȳ ᾌ ȳ цᾃ

Ϥ ᴰ ȴ῁ ѱ ᵂ аԈ ҔᵶⱢᾌ Ԛ ȳ ȳ

ᾌ ȳщ ȴ 

(2) ᴏ ἤ ȴ 

ἤҔᵶ ἤȳ᾿☼ ☼ ἤȳ І ϩ ἤȳ

Іּז ☼ ἤȴ 

(3) ɑ ֵ ῁ ᾼ Ẕ ȴ 

ᾼ ἤֽ ЄЊȳ ꜜᾼ ᾼׁשṅȳаԈ

₤ ậȴᵅ ֵ ῁ ᾼ ⇔ о ἤȳ ϩ∟

ἤ оᾼ֪כᾼׁשṅȴ 

 

ϡȳѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

(Ϛ) ѝ 

[1] Sheng-Lyang Jang, Chi-Wen Lin, Cheng Chen Liu, and M.-H. Juang ò An 

active-inductor injection locked frequency divider with variable division 

ratio,ò  IEEE Microw. Wireless Compon. Lett., vol. 19, no. 1,  pp. 39-41, 

Jan. 2009. 

[2] Sheng-Lyang Jang, S.-S. Huang, Chien-Feng Lee, and M.-H. Juang ò 

CMOS Quadrature VCO implemented with two first-harmonic injection-

locked oscillators,ò IEEE Microw. Wireless Compon. Lett., pp.695-697, 

Oct. 2008. 

[3]S.-L.  Jang, B.-R. Huang, and J.-J. Ju, " A unified  analytical fully-

depleted and partially-depleted SOI MOSFET model," IEEE Trans.  

Electron Devices, Sept., pp.1872-1876, 1999. 

[4] S.-L.  Jang, S.-S. Liu and C.-J. Sheu, " A compact LDD MOSFET I-V 

model based on nonpinned  surface  potential," IEEE Trans.  Electron  

Devices, Vol. 45, No. 12, pp. 2489-2498, 1998. 

[5] C.-G. Chyau and S.-L.  Jang, " A compact pre- and post-stress I-V model 

for submicrometer  buried-channel  pMOSFET's," IEEE Trans.  

Electron  Devices, Vol. 45, No. 10, pp. 2167-2178, 1998. 

[6] S.-S.  Liu, S.-L.  Jang, and  C.-G.  Chyau,  " Compact  LDD 

nMOSFET degradation  model, "  IEEE  Trans.  Electron  Devices, 
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Vol.  45, No.  7,  pp.1538-1547, 1998. 

[7] S.-L.  Jang  and M.-C.  Hu, " An analytical  drain  current  model  

for submicrometer and deep submicrometer MOSFET's," IEEE Trans.  

Electron Devices, vol. 44, no. 11, pp. 1896-1902, 1997. 

[8] S.-L. Jang, and G. Bosman, "The effect of field-dependent emission on the 

current-voltage  characteristics  of  a p+ -p- -p+  Si:Au:B device," 

IEEE Trans. Electron Devices, Vol. 37, No.1, pp.222-226, 1990. 
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 ԏ ҙ  

ᶛ  
Ӵӻ Є Ђ 

ṅשׁ ȸ ІЏ ȳ ӱ аԈцᶾ  

  ֿ ȸỒᴏаԈȳғ ҙ аԈȳ ӱ  

І ԈȸAK80492@mail.ntust.edu.tw 

    ȸ02-27376436 

 
 

Ϛȳ ׁשṅѻ ӭ  

 

1. ғ ҙ аԈ ц שׁ  

ה   ҙ ȳ ἤ ȳ Ṉ ϡ  

2. ỒᴏаԈц  

Ồᴏ аԈȳỒᴏ ȴ 

3. ӱ аԈ ᶾ  

שׁ Ṿ ἤП ȲҔᵶЛ֝Ḋ ȳ ȳḨ ȴ 

4. ы ᴃаԈ/  

῁ȳ῁ ȳ о῁ Ḋ Пы ᴃȲẔ ц ᵂׁשṅ Ȳṿ ẞ

Ṿᾼ ȴ 

 

ϡȳ Ὼׁשṅ ӭ 

 

 ̧ ֣  ҙ Пׁש   

 

זּ̧  Пׁש  

 

 ֵ̧ ῁ȳ ῁ȳצ Пׁש  

 

 ̧Ӣᾬ ѱׁש  

 

Ϯȳѻ Ὠכṅשׁ Ἤ ᴩᾼ  

 

[1] M. H. Juang P. S. Hu, and S. L. Jang, ñFormation of lateral SiGe tunneling field-

effect transistors on the SiGe/oxide/Si-substrateò, Semi. Sci. Technol., vol. 24, 

025019(4pp), 2009. 

[2] M. H. Juang, S. H. Cheng, and S. L. Jang, ñFormation of polycrystalline-Si thin-

film-transistors with a retrograde channel doping profileò, Solid State Electronics, 

vol. 53, pp.371-375, 2009. 

[3] M. H. Juang, C. W. Huang, C. W. Chang, D. C. Shye, J. L. Wang, C. C. Hwang, 

and S. L. Jang, ñThe formation of polycrystalline-Si thin-film-transistors by using 

large-angle- tilt implantation of dopant through gate sidewall spacer ò, Solid State 

Electronics, vol. 53, pp. 1036-1040, 2009. 

[4] M. H. Juang, P. S. Hu, and S. L. Jang, ñFormation of polycrystalline-Si thin-film 
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transistors with tunneling field-effect-transistor structureò, Thin Solid Films, vol. 

518, pp. 3978-3981, 2010. 

[5] M. H. Juang, C. C. Hwang, D. C. Shye, J. L. Wang, and S. L. Jang, ñFormation 

of 30-V power DMOSFETôs by implementing p-counter-doped region within n-

type drift layerò, Solid State Electronics, vol. 54, pp. 724-727, 2010. 

[6] M. H. Juang, C. N. Lu, S. L. Jang, and H. C. Cheng, ñStudy of ultra-shallow p+n 

junctions formed by excimer laser annealingò, Material Chemistry and Physics, 

vol. 123, pp. 260-263, 2010. 

[7] M. H. Juang, C. W. Chang, D. C. Shye, J. L. Wang, C. C. Hwang, and S. L. Jang, 

ñStudy of polycrystalline-Si thin film transistors with different channel layer 

thickness at low bias voltageò, Microelectronic Engineering, vol. 87, pp. 1896-

1900, 2010. 

[8] M. H. Juang, C. W. Chang, D. C. Shye, C. C. Hwang, J. L. Wang, and S. L. Jang, 

ñA process simplification scheme for fabricating CMOS polycrystalline-Si thin 

film transistorsò, Journal of Semiconductors, vol. 31, 064003, 2010. 

[9] M. H. Juang, Y. S. Peng, J. L. Wang, D. C. Shye, C. C. Hwang, and S. L. Jang, 

ñMicrocrystalline-Si thin film transistors formed by using palladium silicided 

source/drain contact electrodeò, Solid State Electronics, vol. 54, pp. 1532-1535, 

2010. 

[10] M. H. Juang, Y. S. Peng, D. C. Shye, J. L. Wang, C. C. Hwang, and S. L. Jang, 

ñSubmicron-meter tunneling field-effect poly-Si thin-film transistors with a 

thinned channel layerò, Microelectronic Engineering, vol. 88, pp. 32-35 , 2011. 

[11] M. H. Juang, J. Yu, C. C. Hwang, D. C. Shye, J. L. Wang, ñTrench MOS barrier 

Schottky rectifier formed by counter-doping trench bottom implantationò, 

Microelectronics Reliability, vol. 51, pp. 365-369, 2011. 

[12] M. H. Juang, J. Yu, S. L. Jang, ñImprovement of trench MOS barrier Schottky 

rectifier by using high-energy counter-doping trench-bottom implantationò, 

Current Applied Physics, vol. 11, pp. 698-701, 2011. 

[13] M. H. Juang, Y. S. Peng, D. C. Shye, J. L. Wang, C. C. Hwang, ñEffects of channel 

layer thickness on the electrical characteristics of top-gate staggered 

microcrystalline-Si thin film transistorsò, Microelectronic Engineering, vol. 88, 

pp. 1582-1585, 2011. 

[14] M. H. Juang, D. H. Shen, and S. L. Jang, ñFormation of lateral thin-film 700-V 

insulated-gate bipolar transistors by using retrograde p-well double implantation 

schemeò, Microelectronic Engineering, vol. 88, 3119-3122, 2011. 
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ԏ ҙ  

₮  
Ӵӻ Є ԏ Ђ 

ṅשׁ ȸԏ Ṇ аԈᶾ ȳLED ӣ 

  ֿȸԏ ȳԏ ȳиᾌֵЏȳ  

    ȸhttps://www.et.ntust.edu.tw/et/faculty.php?user=skliaw 

І Ԉȸskliaw@mail.ntust.edu.tw  

    ȸ02-27376384 

ѻ ȸԏ Ṇ аԈᶾ ȳԏ ȳLED ԏ ӣȳ  

ӭ ȸ∂Ӵ ᾼԏ ԏ Ȳ П Ӣ 

 
Ϛȳ Ὼׁשṅ ӭ 

ѻ Ϛȳ ԏ ᶮ ɎWDM PONɏПԏ‒ ậֵЏ (WADM) ᾼׁש ӣ 

֯ МȲԏ‒ Пӻ ԏ‒ ậ╥− Пғ ȴӐ цѩ ֢

Л֝Пԏ‒ ậֵЏ П ֕ ϩȲ֯ ȳ ԝᾌ ԏ▒Ἠԏ ԏ▒Ѡה

ᵂПԏ‒ ậֵЏ ПМȲᶺ ṿӣԏ ԏ▒Ѡה ӣὑ ԏ

ϱȲ Ϡ ᾌ ԏ‒ ậֵЏ Ȳᵅ ҷֵᾌ ԏ‒ ậֵЏ Ϸ֝ Пȴ

ӭ ╥ ᵅԏ‒ ậֵЏ П Ϥ ҷᴟ 2.5 dBѿϯȴӦὑӐІ ╥

ȳЛҒϤѻה аԈֽԏ ὍЄ ᵂԏ‒ ὍЄȲһҠѿ Ӑцכע ӣȲἬѿ

Ӈ ᵂᵅ Ϥ Пԏ‒ ậֵЏ ȴ 

ПϯȲẒ ₤ Ӈ ᴭ ֯Ϛ Ȳһ ╥ ϚѠ Ȳ֣Ӧὑḕ ԏ צ 16 

ᾌ ц 8 ԏ‒ ậֵЏ ȲἬѿ Ԛ ᵂ 16үЛ ‒Пԏ֝ד ậֵЏ

Ȳḕ  10-Gb/s WAN -PHY ПEthernet ‒ ȲἬѿԚצ 160 Gb/sȴӐ

שׁ ПWADM ẓצ− П ֮ ȲᴯҔᵶԏ▒ Ȳ ⇔ ȳᾌ Ҡ

ԏ▒ȳԏ‒ ậֵЏ ἤ о ȳ‍ ἤ ḀạȲ Ϥ ҷП ᵅȲѿц

֥ ₇ ȴ∟ Ϸ ֥ Ȳ ᵓӣ צ Ȳ ᴩ

ӣ П ȴ  

 
ѻ ϡȳиᾌֵЏ ԏ ɎWDM PONɏП ᶾ  ṅשׁ

 иᾌֵЏ ԏ ӣ֯ ậ ϱȲ ֥֢ ӂүȲҠ ẞ ȳ ₇

цֵ ὢ ᾼ ḟѠ ȴẔ Ӑ▐ ╥ԏ ẞӣљ П ԓ ӣ аԈȲ

▐ ֯Мїᶝᾼԏ Ȳԛ Ϛ◕ ԏ ẞ ԏиὼ Ȳ ∟ẞԏ а

ן ᵂ ȴ֪Ɫḥצѻ аԈП ═ ’ Ȳ ԏ Ҡѿ

ẞ о ȳ ∂ᵉע ד╥ӐӭᾼȲכ ‹צ Пᶾ ȴϯϚѷ҅ᾼиᾌֵ

Џ ᵓӣҠ ᶾה ҠЄ ὡṆ ȳ ȳ ӣȴ֯ ɦиᾌֵЏ

ԏ П ᶾ ṅɧשׁ ϯȲӐІ ứѿϮד כ Ϯ ᶾ Ȳ

⁯҉ ‒їȴ 

 
ѻ ϮȳἮ ԏ ὍЄ Пἤ о ԏ ‒ПṆ ӣ 

ԏ ☼ ᾼ Ḗ ҒȲ ᾼ Ḗ ẃ ЄȲиᾌֵЏᶾ (WDM)  

╥ӭ›П ѻ☼ȲⱢϠᵌὢԏ‒ ֯ԏ МП Ȳԏ ὍЄ ╥ЛҠἨ П ₇Ȳ

שׁ Л Ḗ ЄȲᴖѹ Ḗ Л֝ὑ C-band П ȴԏὍЄ ѻ иכϮ

Є ȸ ԏ ὍЄ ȳҙ ԏὍЄ ếἮ ԏ ὍЄ ȴ ԏ ὍЄ EDFAᾼ ӣ

о╥ṿWDM Ṇ ѿ П ֪ ȲẔӀ ӣϷ WDM Ṇ Ӏ ד ȴἮ

ԏ ὍЄ Л Ҡ EDFA ЛṜᾼ Ȳᴖѹ ẓᵅ ╓ ȲḆ ֥ӣὑ 

https://www.et.ntust.edu.tw/et/faculty.php?user=skliaw
mailto:skliaw@mail.ntust.edu.tw
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ȳ ᾼ Ṇ ȴӐ ╥ ὑἮ ԏ ὍЄ П ȸ Ԓ╥ RFAоПиέ שׁ

ṅȲẔװ╥ ᵂғ ӂỌоἮ ԏ ὍЄ Ȳ∟◕⁄╥ Ἦ ԏ ὍЄ ӣὑԏ װ‒

Ṇ ȴ в ṳҔᵶ ӣRFAếEDFAᾼ ֥Ȳᵓӣắ Ἦ П Ȳѿ ᾌ ᾼ

♣ ὍЄ ᾌ ᾼ‒ ᾌȷѿиᵉהὍЄᶾ ȳ ᵅṆ ᾼ Ȳ   WDM

Ṇ ᶾ ȴ 

     
Fig 1 ⇔ ԏ ԏ▒   Fig.2 ҳ ỆứהOADM  Fig. 3. ᾌ Ҡ OADM 

 

ϡȳ ѻ ᾼׁשṅכὨ Ἤ ᴩᾼ  

(Ϛ) ѝ 

1. ñHigh efficient femtosecond pulse stretching by tailoring cavity dispersion in 
erbium fiber lasers with an intracavity short-pass edge filterò, Optics Express, 

2011. vol. 19, No. 17, pp. 15879-15884. 

2. ñWavelength-tunable Er-doped fs mode-locked fiber laser using short-pass edge 

filtersò, IEEE Photon. Technol. Lett., vol. 22, no. 10, pp. 700-702, 2010 

3. ñAnalysis of thermo-optic tunable dispersion-engineered short- wavelength- pass 

tapered-fiber filters,ò IEEE/OSA J. of Lightwave Technology, vol. 27, no. 13, pp. 

2208-2215, July 2009.  

4. "Bandwidth-variable bandpass filter based on dispersion engineered tapered fiber 

with external polymer cladding," OFC 2009, San Diego, USA, paper JThA1, Mar. 

24-26, 2009.  

5. ñBandpass filter with variable bandwidth based on at tapered fiber with external 
polymer claddingò in press, IEEE Photon. Technol. Lett., vol. 21, no.13, pp. 935-

937, July 2009.  
(ϡ)  ɔ

1. ñDetection system for identifying faults in passive optical networksò, USA paten 

no. US7800744 B2, issue date: 21 Sep. 2010 

2. ñBroadband fiber laserò, US paten no. US 7616667 B2, issue date: Jan. 2010 

(Ϯ) ּד  

[1] Ҡṓԏ ⅍вԏ Пׁש , 2011/09/01~2011/12/01 (ѳ☿Є ԅ  (ṅשׁ

[2] ֤ ȸԏ ԏ▒П ἤ ȳ ӣ(2011-2013) 

[3] ֤ ȸ ₤ԏ C+L band ֣ԏ ὍЄ Пׁש ц ӣ (2011-

2013) 

(ҳ)  ȳ  

1. 2011ү ᶾЄדּ ɪׁשṅц ᵂ ṏ ɫ 

2. 2009 ϝựדּ↨צᶾ ѝ ѻ 

3. 2009ү ᶾЄדּ ɪ ṏ ɫ  

4. 2008ү ᶾЄדּ ɪׁשṅц ᵂ ṏ ɫ 

5. нллсΦлн‒ ₤ b¢tМ ᴩ Ṿ  
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 ԏ ҙ  

ѷ   
רּ ṭ Є Ђ 

ṅשׁ ȸ ᾌԏ (῁ԏ Ȳԏ Ȳԏ )

(Ӣ ԏ Ȳԏ )  

  ֿ ȸ ϱ ῁(SOI)  

    ȸhttp://homepage.ntust.edu.tw/SHSU/ 

І Ԉȸshsu@mail.ntust.edu.tw 

    ȸ02-27376399 
Ϛȳ ׁשṅѻ ӭ  

ѻ ṅѠ֣Ɫשׁ ӣ ϱ ῁(SOI)ᾼ ὰȲW ԏ ᾼ ȲẔМҔᵶϠѻכ
(Active)(Passive)аԈȲ֝ Ϸ ԏᾌ ᾼ ἤ(Adiabatic 
Condition)Ȳẃ ẞצ в ԏ  (Optical Interconnection)Ȳѿ ᵅ֯ Э ԏ
Ṇ Мѻ ᾼPigtailȲṿ ЊȲ ѿц ᵅᾼӭ ѿ ȴ 
 
ϡȳ Ὼׁשṅ ӭ 

1. ̈͂ԏ ṅשׁ ӣ 
֯ԉᴶӦԏ Ӧ(Optical Routing)цԏ צכ ᾼ Ṇ Ѡ Ȳԏᾌ ᷊ ‍

ᾼṔᴥȴһ צ╥ ẞ ѱϱԏ аԈв ц ѱ ѱ ᾼӇ Ԉȴ
ԉᴶѿ῁ԏױ֪ Ɫѻᾼ ӣȲ ẓ ԏᾌצ ᾼғ ȴ ẞ ₇ ᾼԏ
ᾌ Ȳׁשṅ ᾼ їȲ ֯ԏ ԈȲᾌ ᾼԏ ⇔Ȳ Ȳ ữ Ȳ

оצ ᾼ Ȳ ᷉ Ȳ ԏ ֥ Ȳ ᾼ ἤȲԏᾌ ᾼ ᴶᶮ
ᾭѿц ᾼ ȴӦ ₇ ԏᾌ ᾼԏכ ӦȲ צ ӣ֯ ẁԏ
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ҏᵅԏ ᾌ цѿẔⱢ ᾼ῁ԏ аԈ Ṇ ȴ 
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ϡ: ԏ ☼ (Photonic Bus)ᾼԏ

ԏהּ   ᾼ  

װ.2 ᴏ῁ԏ  

ϱ ῁ᾼԏ аԈ ȲҠ Ф   оҙ ᶙᶙԓԓп Ԛ Ȳ
Ằ о ϱ῁ᾼ⁴⇔Ӈ Њᴟװ ᴏ ȴϚ ῁ ᾌ ⁴⇔ ὑ ⇔Ϸ ὑ ẘ
⇔ȲⱢϠṿᾌ Ȳ῁ ᾌ ᾼἶ ╥ ӣ ϱ ῁Ḋ ᾼ ϡ

о῁Ȳᶺ Ҡ ẞ ᴿ ֣ (TE-like)R ֣ (TM-like)Ȳֽ Ϯ(a)
Ἤӱȴױ ֥ SurreyЄ G. T. Reedׁשṅ ᾼּמҵ ԏ Ȳֽ
ҳἬӱȴᶺ Ҡכṓ ᴿ ֣ ᾼ ╥ ֣ὑѬӂҿҢẒ Ȳᴖ ᴿ ֣
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ᴿ ֣ ᾼԏ ὑ ᴿ ֣ ȴӣ Э CMOSᶙԓד ᾼ

ὰц ᶾ Ȳẃׁש Ӱ ԏ (Monolithic Integration)כ ᶾ ȴ Ằ ױ
Ӱ ‍ѠᾎҠѿכ צ ֮ ᾼ Іᶾ П ᾌ иᾌֵЏ
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(a)                         (b)           

 
Ϯ: 0.3 mm⁴ ϱ ῁ԏᾌ ᾼ  

3. ԏ ∂ (Building Blocks)ԏ  
֯ ҟ ϫדМȲԏ ᶾ Б (Long Haul)(Backbones)ẞ֮
(Network Edge)ȲϷҠѿ цẞ (Metropolitan Area Networks)ц
(Local Access Networks)ȴӑẃԏ Ҡ ᵍ֮ ц Ϥ М
їȳῺ ȳꜙᴟԏ ᾿ ᴟ МȴиᾌֵЏᶾ Б Ɫכ
ᾼԏ ѻ☼ȲẔМ ԝᾌ ԏ▒циᾌֵЏ ԝ╥ ѻ ᾼԏ аԈ ԏ
ȴᾌ ԏ▒ ԏ▒╥ᾌ иԏ ᾼᶾ ѻ☼Ȳ ὰᾼ ֕ц ᶾ ᾼ

Ḇ╥᷊ ᾼẒ ╓ ȴ 
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Ϛȳ ׁשṅѻ ӭ  

Ӑ ⅍Пׁשṅѻ ѻ ҠѿиכѿϯϮ ӭȲиᵑⱢ(1)аԈ ӣȲ(2)ԏ

ӻ ᶾ ԏ ӻ ᶾ Ȳц(3)ԏ ц ᾌ ȴӭ›Биᵑ֢֯ ṅשׁ ӭ

☺ ṅשׁ׆ (ֽ Cambridge University, Bristol University, Edinburgh University, UK 

and CNRS, France)∂Ӵ֥ᵂ …ȴӐ ⅍ ѿ∂Ӵ Ϛ҅ Пׁשṅ Ɫӭ

Ȳ֝ ӑẃ Ϡᶦ Ὠכṅשׁ ═ С вד П ẃ с вᶾ ϩ

ҵȲṳ ṅӢ֝שׁ ẓ иέᾼ ᾼ ϩẃ ḆԒ ᾼЏ ᶾ

Ȳѿ ֯ ᾨϱ Ԓ ṳⱢ Ḇ ᾼ ȴ  

 

ϡȳ ӭ›ׁשṅ ӭ 

1. (FLC, Ferroelectric Liquid Crystal)(Liquid Crystal)аԈП ӣ 

Adaptive Hologram ế Ferroelectric Liquid Crystal on Silicon (FLCOS) ᶾ ӭ›Б ᾛ

ᾼ ӣὑ ӱц᷾ МȴӐׁשṅ ֽᴶᵓӣṳ ֥ Ẓ ᶾ ẃ ᴩ

ᾼ ȴ ӑẃἬ ᾼ Л ᴩ ᷾ ҵғ ҵӼ ֝ ᴩ

ȴ 

                       
(1). аԈ                                 (2) Ḋ ἤ 

.1ȳּרԏּדᶾ( Micron Technology, Inc.)ἬӢ ᾼ аԈ 

          
2ȳ аԈ֯᷾ ϱᾼ ӣ             3ȳ аԈ֯ ϱᾼ ӣ 

 

2. ԏӻ ᶾ ԏ ӻ ᶾ  

֯ԏ ӻ Ṇ ᾼᶾ שׁ МȲԓԏӻ ᶾ (all optical switching technology)Ϛ᾿

ѿẃ ╥ вҵᶾ ᾼ Ȳᵀ╥Ӧὑӭ›Ӏ ϱᾼԏӻ ї(optical switching 

core) ὗ Ғϱԏ ᶾ׀ ᾼ Ữӑ ᵌὢȲ֪ױԓԏ ӻ Ṇ

(all optical switching technology)Л ╥֯ Ἠ╥ ϱᶁẓ ד Пᶾ   ȲἬ

https://www.et.ntust.edu.tw/et/faculty.php?user=hhc
mailto:hsi-hsir.chou@mail.ntust.edu.tw


 128 

ѿЬ ᾎצ ḟӭ› Ἤ ᾼӻ ȴӐׁשṅӭ ֯ ṳ Ϛ

҅Пԏӻ ї(optical switching core)Ȳṳ ֥ԏ ӻ ᶾ (optical networking 

technology) ẃ ᴩԏӻ (optical switching node)ᾼ▐ ȴ 

   
(1) ԏӻ ї(optical switching core)П      (2) ӂү  

4ȳѿSLMⱢ▐ Пԏӻ ї(optical switching core)П цẔ ӂү[1] 

3. ԏ (Ҡṓԏ ) 

LEDs ֪ẔӢ ᶾ ὑכ ứѹẓ ϱᾼ Ȳ֪ױӭ›БכⱢ Ϛ҅ᾼ Ὑԏ

ȴӐׁשṅӭ ֯ LED ἤᾼᶾ ṿẔ ֯ ẁ⅍в Ὑᾼ֝ Ҡѿ ᴩ ᾼ

ȴ 

        
(1) ὙӣПLEDԏ (blue LED & Phosphor)  (2) ṿӣLEDs ԝԏ ᴩ  

5ȳ ṿӣLEDs ԝԏ ᴩҠṓԏ Ṇ ᾼ▐ [4] 
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