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Brief Bio
Education
B. S. , National Tsing Hua Univ., 1982.
Ph.D., Electrical Eng.-The University of Michigan, Ann Arbor, April 1989.
Experience
1.Consultant at Solar Cells fab. 
2.Visiting Professor, Dept. of Electrical Eng., Nat’l Univ. of Singapore ( 2003 & 
2004 summer, sabbatical leave at 2005); SNDL initial funding team
3.Consultant at IC fabs in Taiwan
4.RF IC Design House Co-founder
5.Semiconductor Process & Device Ctr, Texas Instruments (1996-1997).
6.Electronics Lab., General Electric (1990-1992). 
7.AT&T Bell Labs. (1989-1990). 
Publication
More than 400 journal/conference papers (>300 in IEEE) have been published.
Premier International conferences:
IEDM (International Electron Devices Meeting)- 22 papers including 1 Invited 
paper & 2 times in best student paper award competition (14 finalist).
Symp. On VLSI- 16 papers including 1 Highlight Section paper & Best Student 
Paper Award (2005).
Int’l Microwave Symp.- 17 papers & 1 in best student paper award competition.
Citation ranking in World-wide Engineering- #400 (ISI Web of Knowledge).
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Challenges
2009年《泰晤士報》世界大學排行10月上旬出爐，台灣前五名為台灣大學，清華

大學、成功大學、陽明大學、台灣科技大學、交通大學。

稍晚公布的上海交大世界大學排名，100名之後沒有詳細排名，經各項分數加總，
台灣共7所大學進500大。台大是兩岸三地唯一在200大以內的學校，從08年的164進
步到09年的150名。此外台灣其他上榜大學多數都有進步，清華大學297名、交通大
學327名、長庚大學408名、中央大學441名、陽明大學449名。值得注意的是，成大
因為論文被引用的次數高，分數大增，排名躍進到262名。

《泰晤士報》強調學校聲望，印象分數很高，同儕審查占四成，企業意見占一成，
國際教師數和國際學生數占一成，師生數比和每位教師論文平均被引用次數各占兩
成。

上海交大則是將教師質量和科研成果量化，排名指標包括教師質量、科研成果，校
友和教師得到諾貝爾獎、費爾茲獎數量、教師論文被科學期刊引用的數量等。 (中
時電子報 2010-01-14) 

The paper citation, highly cited papers, premier journal & conference 
papers etc are the important indices for 大學排名 & 五百億計畫.
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How to Get Paper Accepted? 

1. Good research topic (pioneering work, 
hot topic, citation, attending conference)

2. Good team (discussion, direction, e.g., 
SNDL, SG)

3. Research capability (hard working, 
smart, innovation, ….)

4. Proper writing with logic and precision

5

Importance



Albert Chin 
Professor, Dept. of Electronics Eng., Nat’l Chiao Tung Univ.
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Acknowledge the collaboration with Prof. M-F. Li, D. L. Kwong, B. J. Cho, 
W. J. Yoo, C. Zhu at SNDL Nat’l Univ. of Singapore; Prof. H. L. Hwang, KS 
Chang-Liao, M. H. Hong, R. N. Kwo at Nat’l Tsing Hua Univ.; Prof. Shui-
Jinn Wang at Nat’l Cheng Kung Univ.; also the hard working students

High-κ Dielectric Innovation to Logic 
and  Memory Devices by a 

Local/International Team Effort
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TSMC-SRC GRC Workshop, Jan. 29, 2007



How to Create High Quality Paper? 

1. “High Quality Paper” is the pioneering work and/or in the 
area of hot topic.

2. The High Quality Paper is the paper in high visibility 
conferences (ISSCC, IEDM etc) or the invited paper in high 
visibility conferences.

3. The paper citation is the index of High Quality Paper. 

4. Good research funding is useful to do high impact research, 
but the innovation is more important.

5. Hard working is important, but idea is the key.

7



Journals in Intl. Electrical & Electronics Engineering (IEEE) 
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1. High  Impact Factor Journal
2. Reasonable papers/year
3. Large total cites (hot area)

Total journals listed in 
ISI Web of Knowledge:
206

Top 10% Journals in EE:
20/206~10%

Micro-Electro-Mechanical Systems
微機電系統

IEEE- Electronics, Photonics, Control, Communication, Nano Tech, Energy.….
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1. High  Impact Factor Journal
2. Reasonable papers/year
3. Large total cites (hot area)

Total journals listed in 
ISI Web of Knowledge:
206

Top 20% Journals in EE:
40/206

Journals in Electrical & Electronics Engineering (26~50) 

Top 25% Journals in EE:
50/206
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1. High  Impact Factor Journal
2. Reasonable papers/year
3. Large total cites (hot area)

Total journals listed in 
ISI Web of Knowledge:
84

Journals in Applied Physics

1 reviewer for Appl. Phys. Lett.

Top 20% Journals in EE:
16/84

Top 10% Journals in EE:
8/84

Nobel Price Winners
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Searching Prestigious Company/Media 



12IEEE Spectrum, Feb. 2007

Searching Prestigious Journals
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Attending Premier International Conference



14www.ntu.edu.tw/engv4/spotlight/2007/e071210_1.html

Attending Premier International Conference
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International Electron Devices Meeting  (IEDM)

www.semitechonline.com/feature_article.html#postmortem

Attending Premier International Conference



16IEDM in Electron Devices is similar to ISSCC in Circuit (NTU called the Oscar in IC)
(listed in IEEE database, also suggested to VP of Thomson Scientific)

Attending Premier International Conference



The contribution of metal-gate/high-k technology:
according to Intel co-founder Gordon Moore, “The implementation of high-k 
and metal materials marks the biggest change in transistor technology since 
the introduction of polysilicon gate MOS transistors in the late 1960s.”
Possible for Nobel Laureates! 17

Visibility & Job Connection
International Electron Devices Meeting  (IEDM)



18
http://web2.cc.nctu.edu.tw/~achin/member.htm

Visibility & Job Connection
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Go Back to Fundamentals

SiGe Channel

High κ gate dielectric
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Challenge for CMOS scaling



From Ideal to Realization

C. C. Liao, A. Chin, and C. Tsai, “Electrical Characterization of Al2O3 on Si from MBE-
grown AlAs and Al ,” 10th Int’l MBE Conf., August 1998.
A Chin, C. C. Liao, C. H. Lu, W. J. Chen1, and C. Tsai, “Device and Reliability of High-k 
Al2O3 Gate Dielectric with Good Mobility and Low Dit,” Symp. On VLSI 1999.
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Competition & Speed

“Ultrathin Hafnium Oxide with low leakage and excellent reliability for alternative gate dielectric 
application”, IEDM 1999, UT-Austin (J. C. Lee’s group).
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A Chin, Y. H. Wu, S. B. Chen, et al, “High Quality La2O3 and Al2O3 Gate Dielectrics with Equivalent Oxide 
Thickness 5-10Å”, Symp. On VLSI 2000, (Highlight paper).



Citied by IBM (IEDM 2000)
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Confirmed by Other Group (IEDM 2002)

(previous IEEE ED president, Eber’s Award owner)

Our pioneered La2O3 has potential to achieve EOT <1.0 nm for high-κ
beyond HfO2 (according to Hwai’s paper @ IEDM 2002).

24
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Highly Cited Papers

Highly cited papers: top 1% published papers in Engineering worldwide
http://scientific.thomson.com/isi/
Thomson-Reuters, including ISI Web of knowledge, Science Citation Index (SCI)



Reported by “The New York Times”

26

最新消息: 奈米國家型科技計畫 nano-taiwan.sinica.edu.tw/
This is also the reason why I became the IEDM Executive Committee Member.
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The challenge- always better performance

Scaling Beyond Si CMOS- Invention of GOI

SiO2

Si50nm

Ge

C. H. Huang, M. Y. Yang, A. Chin, W. J. Chen, C. X. Zhu, B. J. Cho, M.-F. Li, and D. L. Kwong,
Symp. on VLSI Technology, pp. 119-120, 2003. 
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Understanding the Problem- Your Opportunity
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Our paper published in Symp. on VLSI 2003, has been listed in ITRS roadmap. (first time of 
any invention from Taiwan’s academic society)

Cited by International Technology Roadmap for 
Semiconductors (ITRS)
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Challenges for Flash Non-Volatile Memory

The charge storage flash has the lowest write current than other new type NVM, but 
still has power consumed by high voltage operation ~20V. 

In  conventional  flash memory,  all  stored  charges  can  leak  out  via  a  single  oxide 
defect  by  conductive poly‐Si, which  can  be overcome  by using discrete  0D  nitride 
traps in MONOS device.

The challenges are the small ΔEC in Si3N4/SiO2 and spread trap energy to cause 
charge leakage and erase saturation. 30

Poly-Si floating gate flash
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Understanding the Problem- Your Opportunity
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In standard MONOS NVM device, the small ΔEC of 0.7 eV to SiO2 will 
cause the stored charges to leak out by tunneling. 
We pioneered the deep EC high-k AlGaN trapping MONOS.
Further lowering write voltage is obtained using higher κ HfON with still 
large ΔEC to barrier SiO2. 

31

K. C. Chiang et al, “Novel SiO2/AlN/HfAlO/IrO2 Memory with Fast Erase, Large ΔVth and Good Retention,” Symp. on VLSI. 2005.
A. Chin et al, “Low Voltage High Speed SiO2/AlGaN/AlLaO3/TaN Memory with Good Retention,” IEDM 2005.
C. H. Lai et al, “Very Low Voltage SiO2/HfON/HfAlO/TaN Memory with Fast Speed and Good Retention,” Symp. on VLSI 2006.
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Go Back to Fundamentals
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Confirmed by Samsung

IEDM 2006, from Samsung

Our better performance Al(Ga)N and HfON MONOS reported in Symp. on 
VLSI 2005 & IEDM 2005 is also affirmed by Samsung’s IEDM 2006 paper: 
>5X better retention than conventional SiN.

32
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Invited Talks/Panelist in Major Devices Conf. in US, EU, ASIA 
• Tutorial, MRS- Symposium G on Nonvolatile Memories, San Francisco, CA 2010. 
• Invited talk, Samsung Electronics, 2009, 2003 (Exec. VP).
• Sub-Committee Chair, Asian Arrangement co-Chair, Chair IEDM Exec. Committee, 

2008, 2009, 2010.
• Invited talk, 3D workshop (Stanford Univ), 2010.
• Invited talk, 16th Insulating Films on Semiconductors (INFOS), Cambridge UK, 2009.
• Invited talk, 7th Int’l Symp. on High κ Gate Stacks (ISHGS)- ECS, Vienna, Austria, 2009.
• Reported by “The New York Times” 「紐約時報」

• Invited talk, Int’l Solid-State Devices & Materials Conf. (SSDM), Japan, 2008.
• Invited talk, Int’l Symp. Advanced Gate Stack Tech. (ISAGST), TX USA, 2008.
• Invited talk, European Materials Research Society (E-MRS), 2006.
• Symposium organizer: 3rd Int’l Symp. on High κ Gate Stacks (ISHGS)- ECS, 2005. 

Panelist, New channel MOSFET workshop, SEMATECH, 2005. 
• Invited talk, European Solid State Device Research Conf, (ESSDERC), 2005.
• Invited talk, Ge technology workshop, IMEC, 2005.
• Rump section panelist, 62nd Device Research Conference (DRC), 2004.
• Invited talk, International Electron Devices Meeting (IEDM), 2003.
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Our developed stacked DRAM & unified capacitor matches well the 
Samsung’s DRAM technology roadmap:
HfO/AlO/HfO IEDM 2003: 70 nm node
TiTaO or TiHfO, VLSI Symp. 2005: 60 nm node
STO, VLSI Symp. 2006: 50 nm node

-2 -1 0 1 2
0

10

20

30

40

50

60

~25nm    

~28nm    

~43nm    450oC anneal           

450oC anneal with N+ treatment           

 100 kHz
 500 kHz
  1M Hz

Voltage(V)

C
H
 (f

F/
um

2 )

10 nm

STO

VP. K. Kim (IEDM05)
Samsung

VLSI Symp. 2006

-2 -1 0 1 2
0
4
8

12
16
20
24
28
32

C=28 fF/μm2

C=10.3 fF/μm2

C=14.3 fF/μm2

C=23 fF/μm2

 100kHz
 500kHz
 1MHz

C
ap

ac
ita

nc
e 

D
en

si
ty

 (f
F/
μm

2 )

Bias (V)

 

Al

20n
m

Al

TiTaO

Ta
N

Interfacial 
TiTaON

VLSI Symp. 2005

Applying the existing technology to other field (high-k CMOS to DRAM):
Our Embedded MIM Device in Samsung’s Roadmap

Multi-Disciplinary Capability



gate
CB Si

Hi K oxide

SiO2

36

To continue the scaling trend, higher C density (ε0κ/tD) using higher κ dielectric, 
low leakage current and low process temperature (<400oC) are needed according 
to ITRS, but the fast degraded ΔEC and leakge current are the challenges.
The higher k ZrTiO has become industry standard for 40 nm node and below 
DRAM.
Currently, small 0.65 nm CET and low leakage were reached.

Understanding the Problem
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Our developed high-k capacitor cited by ITRS roadmap:
http://www.itrs.net/Links/2007ITRS/2007_Chapters/2007_Interconnect.pdf, p. 37, 
Linked information on Passives 

Citation

[32] A. Chin, et al.; Digest 2003 IEDM, p. 375
[37] S.J. Kim, et al.; Digest 2005 VLSI Technology Symposium, p. 56
[38] K.C. Chiang, et al.; Digest 2005 VLSI Technology Symposium, p. 62
[39] H. Hu, et al.; Digest 2003 IEDM, p. 379
[50] S-J Kim, et al.; IEEE Electron Dev. Lett., Vol. 26, p. 625, 2005
[53] K.C. Chiang, et al.; Digest 2006 VLSI Technology Symposium, p. 126
[54] K.C. Chiang, et al.; IEEE Electron Dev. Lett., Vol. 28, p. 235, 2007

The Ni CVD has been developed for commercial DRAM/CMOS production.
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Program-Erasable MIM Varactor

Intl. Microwave Symp., C. H. Lai et al, 2004 (NCTU).
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Dual Band VCO Using Passive RF Devices 
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• The power consumption of Si RF IC on VLSI-
standard substrate (10Ω–cm) is mainly in the low Q 
passive devices and poor power transistors. 

Understanding the Problem

Insulating GaAs IC 1MΩ–cm



Substrate SOQ SOQ Standard Si 
10Ω-cm

Standard Si 
10Ω-cm

Implantation type & dose
(cm-2) None As+

1015
Proton

1015
Proton

1016

Resistivity, (Ω-cm)
As implanted 10 36,000 7,200 1.6×106

Resistivity, (Ω-cm)
400oC annealed 10 32,000 6,600 1.2×106

Create traps in Si

SOQ: Si-on-Quartz Semi-insulating GaAs: ~107 Ω-cm

A. Chin et al, Appl. Phys. Lett., vol. 69, no. 5, pp. 653-655, 1996.

Multi-Disciplinary Capability
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Low Loss TML on Local Semi-Insulating Si

1-mm long

Using proton implantation to increase the resistivity of 10 Ω-cm into semi-
insulating (106 Ω-cm), much improved RF loss to 110 GHz is obtained and 
close to GaAs. 
The mechanism is due to high-density quantum traps similar to SONOS.
The ultimate frequency of this technology is 1.1 THz.
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Improvement in Inductor & Filter

For L with H+ implant, Q-factor improves 60% with higher fSR.
The filter w/o implant is failed. Using H+ implant, small 1.6 dB S21
insertion loss at 91 GHz and wide 10 GHz bandwidth are close to ideal 
EM-simulation (highest freq filter on Si).
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Distributed Antenna & Inter-Chip Communication

K. T. Chan et al, IEEE MWCL.
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Organic Transistors
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Ci (nF/cm2) 950 43.1 57.5 86.3
VT (V) -1.3 5.6 8.14 Not extracted

μFE (cm2/Vs) 0.71 20 12.44 3

SS (V/decade) 0.078 1.4 1.97 2.67

μFECi (nF/cm2) 674.5 862.8 715.7 258.8
Ion/Ioff 1.0×105 3.5×105 2.97×105 Not extracted

Record Best Organic Transistors, IEEE EDL, 2008.



Flexible RF MOSFET on Plastic

Die

S. Kao et al, VLSI Symp. 2005, Novel device section
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Summary

1. Hard working is useful, but not necessary leading to 
success.

2. Attending premier international conference is 
important for new ideas and direction.

3. Team work, group discussion, university-industry 
and international collaboration are essential for 
success.

4. Multi-disciplinary capability is the easy way to do 
high impact research.
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