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Conferenceat-a-Glance

Monday, 14 Dec 2009

09:001 12:15 Full Day Tutorial, Morning Rrt
12:157 14:00 Lunch

14:0071 17:00 Full Day Tutorial, AternoonPart

Tuesday, 15 Dec 2009

09:001 09:30 Opening @remony

09:3071 10:00 Launch of New IntegratediCuit Design Centre of Excellence
10:001 10:30 Tea Beak

10:3071 11:15 Keynote 1: Bram Nauta

11:151 12:00 Keynote 2: Frank P. Averdung

12:0071 13:30 Lunch

13:301 15:00 TechnicalSession

15:001 15:30 Tea Beak

15:3071 17:40 TechnicalSession

19:00 Cocktail Reception (Conrad Centennial Hotel, Level 2, North East Ballroom)
19:30 Banquet (Conrad Centennial Hotel, Level 2, North East Ballroom)

Wednesday, 16 Dec 2009
08:4571 10:15 Technical Session
10:157 10:45 Tea Break

10:4571 12:15 Technical Session
12:157 13:30 Lunch

13:3071 15:00 TechnicalSession
15:0071 15:30 Tea Beak

15:3071 17:20 TechnicalSession

ORGANIZER

The Symposium is jointlprganizedoy the School of Electrical & Electronic Engineering, Nanyang
Technological Universityand IEEE Singapore Section. It is supportgdtie IEEE SolidState
Circuits SocietySingapore Chapter, Singapore Exhibition &onvention Bureau and
M.I.D.A.S., and sponsored Hyee Foundation, Rohde & Schwarz and Agilent Technologies

LANGUAGE
The symposium and all its activities will be conducted in English.

REGISTRATION
The registration desk is located at the foyer areajdei811/312 Room, Level Suntec Singapore
International Convention & Exhibition Centréhe opening hours are:

14 Dec (Mon) Tutorial registration 8.15 am
14 Dec (Mon) Symposium Registration  3.00 pm- 5.30pm
15 Dec (Tue) Symposium Rgistration ~ 8.00 am
16 Dec (Wed) Symposium Registration 8.30 am

The tutorial fee includes a copy of the tutorial notes, one lunch and tvioetales for a full day (9
ami 5 pm) tutorial session on 14 Dec 2009.



Registration fee for the Symposium (151& Dec 2009) includes four témeaks, two lunches, a
copy of the Symposium Final Programme, Thumbdrive (softcopy proceeding) and the Symposium
Banquet (full paid participantexcluding alcoholic drinks).

All delegates are required to register uponvalr Each delegate will be given a name tag and it
should be put on at all times during the event.

PRESENTATION OF PAPERS

Each paper scheduled in the technical programme session will be allotted 18 minutes for
presentation including questions and answeikhe two Keynote Addresses will each last 45
minutes. All speakers are to take note that &dlip projectorswill be available.

SYMPOSIUM BANQUET

The cocktail reception will be held on 15 Dec 2009 (Tue) at 7.00 pm, Conrad Centennial Hotel,
Level 2, Norh East Ballroom. The banquet will commence at 7.30 pm. Free flow of soft drinks and
Chinese tea would be provided. Other beverages would be on personal account. Additional ticket at
S$120 is available from the Secretariat.

SPECIAL MEAL REQUIREMENTS
Delegades with special meal requirements (e.g. Muslim Food, Vegetarian Diet) should notify the
Symposium Secretariat in writireg least 2 weeksn advance.
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Message from theGeneral Chair

Welcome to the 2International Symposium on Integrated Circuits

On behalf of the Organizing Committee, it is my pleasure to welcome all
our Symposium delegates and distinguished keynote speakers to"the 12
Internatonal Symposium on Integrated Circuits (IS2009) at the green
and beautiful island city of Singapore.

ISIC-2009 is organized by the School of Electrical & Electronic
Engineering of Nanyang Technological University (NTU) and the
Singapore Section of IEEH is supported by the IEEE Soltate Circuits

Society Singapore Chapter, Singapore Exhibition & Convention Bureau
and Singaporedés Semiconductor Community (M.
Rohde & Schwarz and Agilent Technologies.

ISIC dates back to 1985 and is now recognized as one of the major international conferences in the
highly important field of theory, design, and implementation of integrated circuits & systems. The
theme of ISI 009 i s AGreen | ntegr aroneott me energgfiicters & S
chip designs and the development of environmentally friendly circuits & systems techniques to
reduce power dissipation. The theme is timely in light ofiticeeasing global awareness of
environmental concerns.

The Symposiunprovides a forum for IC designers, semiconductor manufacturing engineers and
academics to share and discuss new R&D problems, ideas, techniques, results and applications in
relation to integrated devices, circuits and systemstférs a rich program ohe highest quality

with distinguished invited speakers from all over the world.

ISIC-2009 received more than 200 papers from over 20 countries. These papers cover devices,
analog, digital, mixegignal, and RF ICs as well as EDA and testing. The aateyaipers will be
presented in 14 Special Sessions, 16 Regular Oral Sessions, and 2 Poster Sessions. The twa
keynotes will be delivered by Profesdnam Nauta from th®epartment of Electrical Engineering,
University of Twente, the Netherlands and Mrark P. AverdungChief Executive OfficerSUSS
MicroTec AG, GermanyProfessor Nauta andr. Frank P. Averdungvill talk aboutAnalog and

RF Circuits in Nanometer CMO&nd More than Moore- The Challenges of-Bimensional IC
Integration respectivelyln addtion, one tutorial onC Design of Power Management Circuiss
conducted by Professor Ki Wirdgung from the Department of Electronic & Computer
Engineering, The Hong Kong University of Science and Technology.

Finally, | would like to take this opponmity to thank all members of the Organizing Committee for
their tremendous effort, all distinguished keynote and tutorial speakers and participants for their
continuing support to ISK2009, and to the Secretariat of this event for doing a fantastic job.

| wish all delegates a stimulating and fruitful time at the Symposium, and an enjoyable stay in
Singapore.

Dr. Kiat SengYeo
General Chair
2009 International Symposium on Integrated Circuits (13009)
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ISIC-2009Keynote Speakers

Tuesday 15 Dec, 10:30 11:15 Room 301/302

Dr. Bram Nauta
Department of Electrical Engineering
The University of TwenteThe Netherlands

Title: Analog and RFCircuits in Nanometer CMOS

Biography:

Dr. Bram Nautawas born in Hengelo, The Netherlands. In 1987 he received the M.Sc
degree (cum laude) in electrical engineering from the University of Twente, Enschede, The
Netherlands. In 1991 he receivéhe Ph.D. degree from the same university on the subject
of analog CMOS filters for very high frequencids. 1991 he joined the Mixe8ignal
Circuits and Systems Department of Philips Research, Eindhoven the Netherlands, where he
worked on high speed Abonverters and analog key modules. In 1998 he returned to the
University of Twente, as full professor heading the IC Design group, which is part of the
CTIT Research Institute. His current research interest isgpgkd analog CMOS circuits.
Besides, hés also partime consultant in industry and in 2001 hefoanded Chip Design
Works. His Ph.D. thesis was published as a book: Analog CMOS Filters for Very High
Frequencies, (Springer, 1993) and he received the "Shell Study Tour Award" for his Ph.D.
Work. From 1997 untill999 he served as Associate Editor of IEEE Transactions on Circuits
and Systemsdl; Analog and Digital Signal Processing. After this, he served as Guest Editor,
Associate Editor (2062006)- and from 2007 as Editan-Chief for the IEEEJournal of
Solid-State Circuits. He is also member of the technical program committees of the
International Solid State Circuits Conference (ISSCC), the European Solid State Circuit
Conference (ESSCIRC), and the Symposium on VLSI circuits. He-reapient of the
ISSCC 2002 "Van Vessem Outstanding Paper Award", is distinguished lecturer of the IEEE,
elected member of IEEESCS AdCom and IEEE fellow

Vi
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ISIC-2009 Keynote SpeakergCont.)

Tuesday 15 Dec, 11:15 12:00, Room 301/302

Frank P. Averdung

Chief Executive Officer
SUSS MicroTec AG

Title: More than Moore - the Challenges of 3 Dimensional ICritegration

Biography:

Frank Averdung graduated from RWTH Aachen with a degree in Electrical Engineering
before beginning ki professional career in the semiconductors division of Siemens AG in
1985. After various positions in Germany and abroad, the native Rhinelander took
worldwide responsibility for the 3Bit microprocessors range as a Product Marketing
Manager. In 1990 Aveung changed to National Semiconductor as a Corporate Marketing
Manager for two years before moving on to ITT Semiconductor in 1992, first as Marketing
Director US & Far East and later as Director of the American subsidiary. Before taking over
as the Manging Director of the European ETEC Systems companies in 1999, Frank
Averdung worked as a General Manager at Applied Materials in Munich for three years.
From 2003 to 2006, as CEO of NaWoTec GmbH, Mr. Averdung substantially contributed to
the successful delopment of the mask equipment business for the semiconductor industry
and the later integration of the company into Carl Zeiss Semiconductor Metrology Systems
(SMS).

Before his appointment to the SUSS MicroTec AG Management Board, Frank Averdung
was the Minaging Director of Carl Zeiss SMS GmbH, Jena, and President and General
Manager of Carl Zeiss SMT Inc., Peabody, Massachusetts, USA.

viii



ISIC-2009 Tutorial
Monday, 14 Dec 2009 9:00 17:00 Room 311/ 312

Dr. Wing-Hung Ki
The Electronic and Computengineering Department,
The Hong Kong University of Science and Technology, China

Title: IC Design of Power Management Circuits

Synopsis: This short course will cover power management circuits such as switching
converters, bandgap references, ghapumps and low dropout regulators. For switching
converters, the topics are converter fundamentals; CCM, DCM and PCCM operation;
voltage, current and V2 control; singleductor multtinput multroutput converters; IC
design techniques of (1) control |wccircuits such as clock and ramp generator, error
amplifier and compensation, @hip current sensors and slope compensation; (2) power
stage design and active diodes; and (3) peripheral circuits such as UVLO and OVP. For
bandgap references, the topice apamp based and currembltagemirror based bandgap
references, CMOS bandgap references with and without output buffers, trimming and
resistor string design. For charge pumps, the topics are charge pump topologies, gate drive,
reversion reduction, chge pumps with variable conversion ratio, and rpltiase charge
pumps. Finally, design issues of low dropout regulators will be highlighted.

SpeakerBiography: Kl received his BSc degree (1984) from the University of California,

San Diego, the MSc degré#985) from the California Institute of Technology, Pasadena,

and the PID. degree (1995) from the University of California, Los Angeles, all in electrical
engineering. He worked for Micro Linear Corporation, San Jose, from 1992 to 1995, on the
design ofpower converter controllers, and joined the Hong Kong University of Science and
Technology in 1995. He is now an associate professor with the Department of Electronic
and Computer Engineering. His research interests are integrated circuit techniquasefor po
management circuits such as switching converters, bandgap references, charge pumps, low
dropout regulators, power transponders for RFID and energy harvesting applications, and
fundamental research in circuit analysis and design.



WELCOME TO SINGAPORE

Situated at one of the most important crossroads of the world, Singapore is truly a place where East
and West come together. The Republicds geogr a
and longitudes 103A3806E & eh®4A0OSME)Simagsaploord
important centre in trade, tourism and communications.

CLIMATE

Singapore has a tropical, hot and humid climate throughout the year. Temperatures reach a
maximum of 3233°C during the day, falling to a pleasantZ3C dumg evening hours. Rainfall is

most abundant during the Northeast Monsoon season from November to January. Much of the rain
falls in sudden showers.

WHAT TO WEAR

Light and summer clothing made from natural fabrics like cotton is best for everyday \asaal C

dress is acceptable for most situations and occasions but some establishments may require a more
formal dress code. It is always advisable to check beforehand on dress regulations, if any.

POPULATION AND LANGUAGES

In Singapore, you will find Chines Indian, Malay and Eurasian Communities living harmoniously
together, their long established cultures forming a unique backdrop to a clean and modern garden
city.

There are four official languages: English, Malay, Mandarin and Tamil. English is spoken
everywhere and it is the common business language of all.

CUSTOMS

Duty-free for 1 litre of liquor, wine and beer for visitors aged 18 years and above who arrive from a
country other than Malaysia. Thereeano concessions on cigarettes and other tobacco products.
Prohibited items include: explosives, firearms, pornographic materials and controlled drugs. Drug
trafficking carries a mandatory death penalty.

ON ARRIVAL

Travel time from Changi Airport to theity is approximately 25 minutes by car or taxi, and 45
minutes by public bus.

There are many taxis which you could hire from the airport but a surcharge of S$3 or S$5 is
imposed. Te fare to the city is about S$L5$25

Alternatively, you may wish toake the Airport Shuttle to almost all hotels within the city from
Changi Airport at S$7 (Adult) & S$5 (Child). It operates from 7 am to 11 pm daily. More
information can be obtained from the Airport Shuttle counters located at the arrival hall of Changi
Airport Terminal 1 and 2. Payment is made to the driver who will accept cash, major credit cards
and charge cards.

TRANSPORTATION

MRT

The Mass Rapid Transit (MRT) is extremely fast. It operates from 5.15 am to 12.49 am with a train
arriving every few minute Fares range from 80 cents to S$1.80. Each station provides coin
operated ticket dispensers for single trips. Store value card (S$3$12) is also available which can also
be used on SBS and TIBS buses.
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Buses

Exact fares are required, range between 60 eemtsS$1.50. A Tourist Day Ticket (TDT) priced at
S$10 allows up to 12 rides a day regardless of distance travelled. The TDT is available at Translink
ticket sales offices.

Taxis

All taxis are metered and flag fare is S$28%3.20for the first 1 km. Addional charges include

trip from Changi Airport, advanced phone booking, trips between midnight and 6am, peak hour
travelling, and travelling into the Central Business District.

SMOKING

Smoking is prohibited in public areas, e.g. lifts, theatres, cineanasonditioned restaurants and
shopping malls, government office, and on public transport. It is permissible at most pubs, discos
and lounges.

TRAVEL DOCUMENTS

Visitors need to satisfy the following requirements before they are allowed to enter &ngapo
A Passport valid for at least 6 months

A Confirmed onward/return tickets

A Sufficient fund to maintain themselves during their stay in Singapore

A Visa, if applicable

To check whether you require visa to enter Singapore, please contact the SingaporesOversea
Missions or refer to the Singapore Immigration web site:
http://www.sir.gov.sg/travel_tips/visaregs.html

CURRENCY

The unit of currency is the Singapatellar. (US$100 = Approx. S$1.0)

Notes come in denominations of SGD 2, SGD 5, SGD 10, SGD 20, SGD 50, SGD 100, SGD 500,
SGD 1,000, and SGD 10,000. Coins come in denominations of 5, 10, 20 and 50 cents and SGD 1.

AIRPORT TAX
Tax is S$15. Coupons are available fromdhport, travel agencies and some hotels.

BANKING

Banking hours are Monday to Friday: 10 am to 3 pm, and Saturday: 9.30 am to 1 pm (some banks
are open until 3 pm). Sunday, 9.30 am to 3 pm (some banks in Orchard Road).

Most banks handle travellers' chueg and change foreign currencies. However, some banks do not
have foreign exchange dealings on Saturday.

Passports are required when cashing travellers' cheques. A nominal commission may be charged.

MONEY CHANGERS

Apart from banks and hotels, money danchanged wherever the sign "Licensed Money Changer”

is displayed. Most shopping complexes have a licensed money changer. Visitors are discouraged
from dealingwith unlicensed money changers.

CREDIT/CHARGE CARDS

Major cards are widely accepted by es&bhents in Singapore. Should any shop insist on adding a
surcharge, contact the respective card company to report the erraiowaap

Xi
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OUB Credit Card
Tel: 1 800 221 7888 (tolree in Singapore only)

Standard Chartered Visa
Tel: 1 800 789 7662 (tofree in Singapore only)

UOB Card Centre
Tel: (65)6355 6933/ 6940 / 6937 / 6942

FOOD & SHOPPING

Singapore is the culinary cagi of Southeast Asia, and eating out in Singapore is an experience few
will forget. You can eat out at oper food stalls or dine in the plushest of restaurants at world
class hotels. In terms of sheer variety, Singapore probably has no rival. Sidigaporé mmi gr a
population and visitors from all over the world have brought a staggering array of cuisine and
cooking skills as well as having created unique blends of their own.

Hawker centre and traditional coffee shop dishes rarely cost more than S$3 &ach whereas
dishes sold at food courts (@onditioned and usually located at shopping centres) are slightly more
expensive. A meal and a soft drink in a fast food outlet cost S$5 to S$7, whereas restaurants can
cost anything from S$10 to S$120 person, depending upon where you dine and what you order.

Singapore was founded on the principle of free trade, and even today, most goods are-f@d. duty
An endless range of goods from all over the world are available at prices that are oftendower th
those in the country of manufacture. Awonditioned shopping Malls and department stores allow
visitors to shop in comfort. Most of these places stay open till 9.30 pm daily.

TIPPING
Tipping is not encouraged as most hotels and restaurants in Siegdgeady levy a 10% service
charge on customers' bills. Tipping is not a way of life in Singapore and is prohibited at the airport.

DRINKING WATER
It is perfectly safe to drink water straight from the tap in Singapore. However, for those who prefer
bottled mineral water, local supermarkets and grocers always have ample stocks.

ELECTRICITY

Singapore voltage is 22240 volts AC, 50 cycles per second. When shopping for electrical
appliances, do remember to check the voltage of the item against theableepltage in your
home country.

HOTEL PHONE SERVICES

Most hotels offer imoom international direct dial (IDD) telephone services. However, some hotels
may charge a minimal 30 cents successful call transaction surcharge. As there are different IDD
savice providers in Singapore, rates and access codes are dependent on the service provider used b
the hotel. Generally, local calls are charged at 10 cents for every 3 minutes.

MOBILE PHONES

There are three mobile phone networkk€DMA, GSM900 and GSM 800 - and 3 mobile
telephone service providersSingTel, M1 and Starhub. For SingTel, the access code is 001, for M1,
the access code is 002 and for Starhub, the access code is 008.

Xii
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PAYPHONE SERVICES
Public payphones operated by credit card and/or stak phone cards can be used to make both
local and international calls.

Public payphones can be found in most shopping complexes and MRT stations. Local calls are
charged at 10 cents per 3 minutes. Sta@de phone cards in denominations of SGD2DPSG
SGD10, SGD20 and SGD50 can be purchased from post offices and phone card agents.

To make an international call, dial the access code followed by the country code, area code &
telephone number. Different telephone companies use different access @0tlder SingTel, 002
for M1 and 008 for Starhub.

International Calling Cards in denominations of SGD10, SGD20 and SGD50 are also available at
all post offices including Changi Airport;Eleven stores and other retail outlets.

MEDICAL FA CILITIES
Singapore's medical facilities are among the finest in the world, withquellfied doctors and
dental surgeons.

Pharmaceuticals are available from numerous outlets, including supermarkets, department stores,
hotels and shopping centres. Régied pharmacists work from 9 am to 6 pm.

Most hotelshave their own doctor ecall round the clock. Other doctors are listed under Medical
Practitioners in the Yellow Pages of the Singapore Phone Book. For an ambulance, dial 995.
Visitors could also cagult doctors at the following hospitals:

Singapore General Hospital
Outram Road, Singapore 169608
Tel: (65)6222 3322

Fax: (65)6224 9221

Mount Elizabeth Hagital

3 Mt. Elizabeth, Singapore 228510
Tel: (65)6737 2666

Fax: (65)6734 0518

Gleneagles Hospital

6A Napier Road, Singapore 258500
Tel: (65) 6473 7222

Fax: (65)6475 1832

POSTAL SERVICES

Singapore Post operates a network of more than 1,300 postal outlets conveniently located
throughout the island. These outlets offer a wide range of postal, telecommunication and agency
services. Most postal outlets are open Monday through Friday, from 8.30 am to 5 pm and until 1 pm
on Saturday.

SAFETY

Although Singapore has one of the lowest crime rates in the world, tourists are advised to be careful
with their belongings and to exése the usual precautions. Police posts and stations throughout the
island contribute towards maintaining the peace of the nation.

Xiii



CYBER CAFE
iSweet Aromao i s | ocated bel ow Mari
noon to 11pm.

Chages : Moni Thurs. S$2 (half hour) S$3.50(per hour)
Fri.T Sun. S$2 (half hour) S$4.00(per hour)

Sweet Aroma

5A Raffles Avenue #0D2

Marina Leisureplex

Singapore 039801

Tel: 63382329

Fax:6338-2730
http://www.asiamirrocom/aroma

TOURIST INFORMATION
For more information, please visit the Singaporel@e Guide:
http://www.travel.com.sg/sog

USEFUL TELEPHONE NUMBERS
Here is a list of useful telephone numbers.

Police
999 (toltree)

Emergencies/Ambulance/Fire Brigade
995 (toltree)

STB Tourist Information Centre
Tel: 1800 736 2000 (tofiree inSingapore only)

Taxi Service (24 hours)
6552-1111
6552-2222

International Calls
Tel: 104

Time of day
Tel: 1711

Trunk Calls to Malaysia
Dial 109 for operator assistance or 02 for direct dial.
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SYMPOSIUM VENUE

Level 3
Suntec Singapore International Convention & Exhibition Centre
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