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Message from 
Joseph Chang

Chairperson, Organising Committee 

School of Electrical and Electronic Engineering

Nanyang Technological University
On behalf of the Organising Committee of the International Symposium on Integrated Circuits, Devices & Systems (ISIC-2004), I would like to extend a cordial welcome to all our Symposium delegates and to our distinguished keynote speakers.

ISIC-2004 marks its 10th anniversary – its 21st year - since its inception and is organised by the School of Electrical and Electronic Engineering, Nanyang Technological University (NTU).  The biennial ISIC is one of the premier symposiums in the Asia-Pacific region that provides a forum for integrated circuit designers, EDA developers, manufacturing engineers, and academics to present, share and discuss new research developments, future trends and innovative ideas pertaining to Integrated Circuits, Devices and Systems.  

Miniaturisation of electronic devices and systems is presently one of the primary focuses of the electronics industry, in particular System-on-Chip and System-in-Package technologies.   In view of the continuing miniaturisation of electronics, the theme for ISIC-2004 is most apt – “Integrated Systems in Silicon”.   The application of integrated circuits has contributed and will likely continue to provide improvement to the quality of practically every aspect of human life.  Supporting these applications is a multi-billion dollar electronics industry that is thriving and is a major economic engine in many developed and developing countries, including Singapore.

ISIC-2004 now incorporates several noteworthy changes.   First, a number of some of the most renowned experts and gurus in their respective fields of expertise now serve as members of the International Advisory Committee.   Second, the proceedings of the ISIC-2004, as in other well established conferences, will be listed in the Electronic Index Compendex.   Indeed ISIC has now come of age and is one of the premier symposiums in the Asia-Pacific region pertaining to Integrated Circuits, Devices and Systems.   Third, ISIC-2004 is held in conjunction with Globaltronics and Designtech Asia.   The former is a one-stop electronics manufacturing tradeshow while the latter is presentation on the latest electronic design automation (EDA) tools by international EDA players.   Globaltronics and Designtech will be held at the same venue and simultaneously with ISIC-2004. 

The two-day ISIC-2004 programme is preceded by a one-day tutorial session.   The programme is highlighted by keynote addresses given by three distinguished experts on “RF Technology Roadmap”, Opportunities and Challenges in the Nanoelectronics Era”, and “Integration Beyond Digital Electronics”.   During the Banquet, a distinguished expert will also present an interesting address on “Paradox- Complexity and Simplicity”.   These keynote addresses are supported by approximately 130 papers presented by researchers from around the world in subject areas ranging from integrated circuit design, device technology, integrated systems and applications, and design automation.  I am confident that the Symposium cum Tutorial Sessions will provide a forum in state-of-the-art technologies and their applications in the field of electronics.

On behalf of the Organising Committee, I would like to take this opportunity to thank Professor Su Guaning, President of NTU, and Professor Er Meng Hwa, Dean of the School of EEE, NTU, for their continuing support and encouragement.  We would like to extend our appreciation to the Members of the International Advisory Committee, and Ms Merlin Toh of the Conference Management Centre of NTU for their invaluable assistance and support.  

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



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 Republic’s geographical location (between latitudes 1°09’N & 1°29’N and longitudes 103°38’E & 104°05’E) has long been instrumental in Singapore’s growth as an important centre in trade, tourism and communications.

CLIMATE

Singapore has a tropical, hot and humid climate throughout the year. Temperatures reach a maximum of 32-33°C during the day, falling to a pleasant 23-25°C during 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 wear. Casual 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 Chinese, 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. There are no concessions on cigarettes and other tobacco products. Prohibited items include: explosives, firearms, pornographic materials and controlled drugs. Drug trafficking carries a mandatory death penalty.

UPON ARRIVAL

Taxi

The taxi stand is located just outside the Arrival Hall on Level 1 in Terminal 1, and located at the end of the Arrival Hall on Level 1 in Terminal 2 (South Wing). Taxis charge according to the meter. A surcharge of S$3.00 is payable for all trips originating from Changi Airport. A surcharge of $5.00 is payable on Fridays, Saturdays and Sunday for trips after 5 pm to midnight. Details of other surcharges may be found at the taxi stand or posted on the door of the taxis. Tips are not expected by the Taxi Drivers. 

Airport Shuttle Service

Passengers can enjoy a comfortable ride on the 6-seater Mercedes MaxiCab taxis from the airport to any hotel in Singapore (except Le Meridien Changi and hotels in Sentosa) and anywhere in the Central Business District. The service operates from the Arrival Halls of both terminals between 6 am and midnight daily. It departs every 30 minutes during off-peak hours (6 am to 6 pm) and every 15 minutes during peak hours (6 pm to midnight) or as and when there are a total of 6 passengers on board. Fares are priced at $7.00 per adult and $5.00 per child while infants are free-of-charge, and are to be paid in cash to the airport shuttle drivers. Bookings for trips from the airport can be made at the Airport Shuttle counters located at the Arrival Halls of both terminals.

Trains (MRT)

Changi Airport is connected with the rest of Singapore through the MRT network. With the new service to Changi Airport Station, visitors will be able to enjoy a fast, comfortable and convenient ride between the Singapore Changi Airport and the city. Commuters will take about 30 minutes to travel between the airport and the city. Please ask for train station in the information counter in the airport. Tickets can be purchased from the vending machine or the ticket counter. Please pay in Singapore dollars. 

Public Buses

For a leisurely and inexpensive way to get to the City, take a bus from Changi Airport. Buses operate from the Basement Level of the Airport from 6 am to 12 midnight. Please use the exact fare for the bus ride as no change will be given.

Limousine Taxi Service

The Limousine Taxi service counters are located at the Arrival Hall on Level 1 of both terminals. Limousine taxis charge a flat rate of S$35.00 for transfer to any destination in Singapore. This service, which uses Mercedes taxis and London Cabs, is available from 6 a.m. to 2 a.m. daily.

Please visit http://www.changiairport.com.sg/ for more details.

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 minutes. Fares range from 80 cents to S$1.80. Each station provides coin-operated ticket dispensers for single trips. Stored value card (S$$12) can also be purchased from the Ticket Counter. This pass can be used on all city bus services.  

Buses

Exact fares are required, range between 60 cents and S$1.50. A Tourist Day Ticket  (TDT) priced at S$10 allows up to 12 rides a day on bus, MRT & LRT regardless of distance travelled. The TDT is available at Translink ticket sales offices. You can also check with the Bus driver regarding the bus charges to your destination.  

Taxis

All taxis are metered and flag fare is S$2.40 for the first 1 km. Additional 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, cinemas, air-conditioned 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 Singapore: 

· Passport valid for at least 6 months

· Confirmed onward/return tickets 

· Sufficient fund to maintain themselves during their stay in Singapore

· Visa, if applicable

To check whether you require visa to enter Singapore, please contact the Singapore Overseas Missions or refer to the Singapore Immigration web site:    

                 
http://app.ica.gov.sg/travellers/entry/visa_requirements.asp

CURRENCY
The unit of currency is the Singapore dollar. (US$1.00 = Approx. S$1.80)

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, 50 cents and SGD 1.

Passenger Service Charge
With effect from 1 March 2002, the passenger service charge has been revised to S$21.00, which includes airport tax of S$15.00 and airport security charge of S$6.00. 

The Passenger Service Charge will be incorporated into your ticket. No payment is required at the check-in counter. Passengers who purchased air-ticket and not using it are advised to approach the airlines which issued the tickets for the refund of Passenger Service Charge.
BANKING

Banking hours are Monday to Friday: 10 am to 3 pm

      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' cheques 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 can be changed wherever the sign "Licensed Money Changer" is displayed. Most shopping complexes have a licensed money changer. 

CREDIT/CHARGE CARDS

Major cards are widely accepted by establishments in Singapore. Should any shop insist on adding a surcharge, contact the respective card company to report the errant shop-owner. 

       OUB Credit Card

                   Tel: 1 800 221 7888 (toll-free in Singapore only) 

                   Standard Chartered Visa

                   Tel: 1 800 789 7662 (toll-free in Singapore only) 

                   UOB Card Centre

                   Tel: (65) 6355 6933 / 6940 / 6937 / 6942 

FOOD & SHOPPING
Singapore is the culinary capital of Southeast Asia, and eating out in Singapore is an experience few will forget. You can eat out at open-air food stalls or dine in the plushest of restaurants at world class hotels. In terms of sheer variety, Singapore probably has no rival. Singapore’s immigrant 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 to S$4 each whereas dishes sold at food courts (air-conditioned 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 per 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 sold duty-free. An endless range of goods from all over the world is available at prices that are often lower than those in the country of manufacture. Air-conditioned 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 Singapore already 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 220-240 volts AC, 50 cycles per second.  When shopping for electrical appliances, do remember to check the voltage of the item against the acceptable voltage in your home country. 

HOTEL PHONE SERVICES

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

PAYPHONE SERVICES

Public payphones operated by credit card and/or stored-value 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. Stored-value phone cards in denominations of SGD2, SGD5, 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 codes - 001 for 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, 7-Eleven stores and other retail outlets. 

MEDICAL FACILITIES

Singapore's medical facilities are among the finest in the world, with well-qualified doctors and dental surgeons. 

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

Most hotels have their own doctor on-call around 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 consult doctors at the following hospitals: 

                   Singapore General Hospital

                   Outram Road, Singapore 169608

                   Tel: (65) 6222 3322

                   Fax: (65) 6224 9221 

                   Mount Elizabeth Hospital

                   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 exercise the usual precautions. Police posts and stations throughout the island contribute towards maintaining the peace of the nation. 

GOODS AND SERVICES TAX REFUND FOR TOURIST 

A 5% GST is levied in Singapore. 

Under the Global Refund GST Scheme, visit any store that displays the

 "TAX FREE SHOPPING" logo and follow these simple steps: -

1. Spend a minimum of SGD 300 at a single participating shop or at least SGD 100 at each different participating shops to accumulate a total purchase of SGD 300 

2. Present your passport to the retailer to obtain a completed Global Refund Cheque 

3. Get the cheques validated at the Customs of Changi Airport Terminal 1 or 2 as proof of export. The goods purchased, along with the receipts, must be presented for verification. 

4. Claim your GST refund in the form of cash, credit card, bank cheques or airport shopping vouchers at Global Refund counters in the airport. A small handling fee will be deducted from the GST amount due to you. 

The minimum purchase amount to qualify for a refund ranges between SGD 300 and SGD 500. More details may be obtained from the Global Refund counters located at both terminals of the Changi Airport. 

You may also visit Global Refund's GST cash refund counter located at level 2 of Scotts Shopping Centre. The counter is open from 11am to 8pm daily. 

Retailers that are not affiliates of the Global Refund scheme administer their own GST refund schemes. You are advised to check with these retailers on the minimum purchase amount to qualify for GST refund, as it varies from retailer to retailer.

TOURIST INFORMATION

For more information, please visit the Singapore On-Line Guide:


http://www.visitsingapore.com/
USEFUL TELEPHONE NUMBERS

Here is a list of useful telephone numbers. 

                   Police

                   999 (toll-free) 

                   Emergencies/Ambulance/Fire Brigade

                   995 (toll-free) 

                   STB Tourist Information Centre 

                   Tel: 1800 736 2000 (toll-free in Singapore 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. 

GENERAL INFORMATION ON SYMPOSIUM

ORGANISER

The Symposium is organised by the School of Electrical & Electronic Engineering, Nanyang Technological University. It is supported by the IEE Singapore Centre, and incorporation with IEEE Region 10 and Singapore Exhibition & Convention Bureau.

LANGUAGE

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

The registration desk is located at Secretariat Room – Rm 306, Level 3, Suntec Singapore International Convention & Exhibition Centre. The opening hours are:
8 Sep (Wed)

Tutorial registration

8.15 am               

8 Sep (Wed)

Symposium Registration
3.00 pm - 6.30 pm 

9 Sep (Thur)

Symposium Registration
8.00 am

10 Sep (Fri)

Symposium Registration
8.30 am

The tutorial fee includes a copy of the tutorial notes, one lunch and two tea-breaks for a full day (9 am – 3:30 pm) tutorial session on 8 Sept 2004. 

Registration fee for the Symposium (9 & 10 Sept 2004) includes four tea-breaks, two lunches, a copy of the Symposium Proceedings and the Symposium Banquet (excluding alcoholic drinks).  

All delegates are required to register upon arrival. 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 20 minutes for presentation including questions and answers.  The three Keynote Addresses will each last 45 minutes. All speakers are to take note that only overhead projectors and LCD projectors will be available.

SYMPOSIUM BANQUET

The cocktail reception will be held on 9 Sept 2004 (Thursday) at 7.00 pm, Pacific Ballroom Foyer, Pan Pacific Singapore. The banquet at Pacific Ballroom 3, Level 1, 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$80 is available from the Secretariat. The address of the hotel is:
Pan Pacific Singapore 

7 Raffles Boulevard

Marina Square

Singapore 039595

Republic of Singapore

Tel: +65 6336 8111 Fax: +65 6339 1861

E-mail: singapore@panpacific.com
Homepage: http://singapore.panpacific.com/
SPECIAL MEAL REQUIREMENTS

Delegates with special meal requirements (e.g. Muslim, Vegetarian Food) should notify the Symposium Secretariat in writing at least 2 weeks in advance.
SYMPOSIUM VENUE

3rd Level Meeting Rooms, Suntec Singapore International Convention & Exhibition Centre
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	Symposium Venue:
	Suntec Singapore International Convention & Exhibition Centre
1 Raffles Boulevard
Suntec City
Singapore 039593

Main line:  (65) 6337 2888
Fax:           (65) 6825 2222
http://www.suntecsingapore.com


	Registration Desk
	Secretariat Room – Room 306, Level 3

	Secretariat Room
	Room #306, Level 3

	Tutorial Sessions
	Meeting Rooms #311& #312, Level 3

	Opening Ceremony
	Theatre, Level 3

	Keynote Addresses
	Theatre, Level 3

	Parallel Sessions
	Meeting Rooms #303, #304, #305, #309, & #310, Level 3

	Tea-break
	Foyer area outside meeting rooms

	Lunch
	Concourse, Level 3

	Banquet
	Pacific Ballroom 3, Level 1, Pan Pacific Singapore (Hotel next to Suntec)


EXHIBITION

Exhibition for ISIC-2004 will be held in Suntec City, together with GlobalTRONICS 2004 and DESIGNtech Asia.

DESIGNtech Asia

Staging its second presentation, DESIGNtech Asia is your only platform in Asia to source and update yourselves on the latest electronics design tools and services from international players. As part of GlobalTRONICS 2004, DESIGNtech Asia is the event where the Asian design community congregates.

GlobalTRONICS 2004

GlobalTRONICS 2004 is more than just an electronics manufacturing tradeshow. The event has been revamped, expanded and transformed, making it the one-stop show for anyone involved in the electronics manufacturing industry in Asia. GlobalTRONICS 2004 will showcase the full spectrum of products and services for SMT assembly, microelectronics systems integration, component technology and support services; and will present cutting-edge developments in the industry, including NANO, MEMS and optoelectronics.
TUTORIAL SESSIONS

8 September 2004 (Wednesday)

Suntec Singapore International Convention & Exhibition Centre
	8.15 am
	Registration for Tutorial Sessions (Secretariat Room – Room 306, Level 3)

	9.00 am
	Tutorial Sessions (Level 3, Meeting Rooms)
	Room

	
	T1:
Design and Test of Scaled CMOS Circuits
Kaushik Roy, Purdue University, USA

Chaired by Prof Do Manh Anh
	#311

	
	T2:
Recent Developments on SiGe BiCMOS and RFCMOS technology for RFICs
Michael Liehr and X. Yuan, IBM SRDC, USA and IBM, USA
Chaired by Ng Lian Soon
	#312

	10.30 am
	Morning Tea/Coffee Break (Foyer outside meeting rooms, Level 3)

	10.50 am
	Tutorial Sessions

	12.15 pm
	Lunch  (Concourse, Level 3)

	2.00 pm
	Tutorial Sessions

	3.30 pm
	Afternoon Tea/Coffee Break (Foyer outside meeting rooms, Level 3)

	4.00 pm – 6.30 pm
	EDA Forum (All delegates are invited to attend.)
	#313 & 314

	6:30pm ( 
	Welcome Reception (foyer area outside the seminar room)

	Pre-Registration for ISIC-2004 Symposium on 
Wednesday, 8 September 2004, 3.00 pm – 6.30 pm
Secretariat Room – Rm 306, Level 3



Opening address by the Guest-of-Honour
Dr Christoph Kutter, Senior Vice President of Corporate Research and Senior Director Center of Excellence, Research and Development, Infineon Technologies AG

KEYNOTE ADDRESSES

1. RF Technology Roadmaps: Can RF Technologies Keep Pace With Moore’s Law?

Mr. Eric Strid, Co-founder, Chairman and CEO, Cascade Microtech Incorporation

2. Opportunities and Challenges in the Nanoelectronics Era

Dr. Mark Pinto,  Senior Vice President

New Business & New Products Group

Applied Materials, Inc.
3. Integration Beyond Digital Electronics 

Dr. Jim Hollenhorst, Director of Molecular Technology Laboratory, Agilent Laboratories, Agilent Technologies 

The Banquet Speech 


Title: Paradox – Complexity and Simplicity


Dr Peter Liu, Technical Director, ASM Pacific Tech 
TUTORIAL SYNOPSES

1.
Design and Test of Scaled CMOS Circuits

Speaker: Kaushik Roy, Professor of Electrical & Computer Engineering, Purdue University, USA

Synopsis:

The scaling of CMOS devices is associated with adverse short channel effects, expeonential increase in leakage current, increased noise, and power density. In this tutorial I will present different components of power dissipation in scaled CMOS circuits and techniques to improve power dissipation at different levels of design abstraction -- device, circuits, and systems.
2.
Recent Developments on SiGe BiCMOS and RFCMOS technology for RFICs

Speakers: Michael Liehr and X. Yuan, IBM SRDC, USA and IBM, USA
Synopsis: 

The global demand for seamless wireless and wired communications has driven the semiconductor technology toward Low cost, low power, high speed and high integration. RFCMOS technology, was once only a research development in universities, is now seen in several low cost commercial products for such challenging systems as GSM and CDMA transceivers. The SiGe BiCMOS technology has seen replacing GaAs in many applications up to 60GHz. This tutorial covers the following topics: 

RFCMOS technology introduction: 

Device scaling and trade offs, Device RF figure of merit 

SiGe BiCMOS technology introduction: 

Device scaling and trade offs, Device RF figure of Merit 

Comparing the RFCMOS and SiGe BiCMOS Technolgies from performance, cost and applications
Introduction of Passive device development in RFCMOS and SiGe BiCMOS technologies
Architecture review of RF Transceivers which are suitable for RFCMOS and SiGe BiCMOS integration

EDA Forum
1. Cadence - "Empowering Design for Quality of Silicon"

2. Mentor Graphics – “System Integration in the Nanometer Age”

 

3. Magma - "Low Power Design Through RTL to GDSII Flow"

4. Bluechips - "Co-verifying ARM7 Designs with Riviera-IPT
ISIC-2004 PROGRAMME SCHEDULE

	
	Thursday, 9 September 2004

	8:00


	Registration (Secretariat Room – Room 306, Level 3)

	9:00


	Welcome address by the Organising Chairman (Auditorium, Level 3)

	9:05


	Opening address by the Guest-of-Honour, Dr Christoph Kutter, Senior Vice President of Corporate Research and Senior Director Center of Excellence, Research and Development, Infineon Technologies AG.

	9:15


	Keynote Address

Title:       RF Technology Roadmaps: Can RF Technologies Keep Pace   
                With Moore’s Law?
Speaker:   Mr. Eric Strid, Co-founder, Chairman and CEO, Cascade Microtech Incorporation
Venue:     Theatre, Level 3

	10:00
	Tea Break (Foyer outside meeting rooms, Level 3)

	10:30


	Keynote Address

Title:      Opportunities and Challenges in the Nanoelectronics Era
Speaker: Mark Pinto, Senior Vice President, New Business & New Products Group
Applied Materials, Inc.
Venue:  Theatre, Level 3

	11:15


	Keynote Address

Title:       Integration Beyond Digital Electronics 
Speaker: Dr. Jim Hollenhorst, Director Molecular Technology Laboratory, Agilent Laboratories.
Venue:    Theatre, Level 3

	12:00
	Lunch Break (Concourse, Level 3)

	13:30
	Room #303
THU PM 1.1
Systems & Applications I 

(Wireless Communications & Multi-media)
	Room #304

THU PM 1.2

Integrated Circuits I
(VLSI Arithmetic Circuits)
	Room #305

THU PM 1.3

Integrated Circuits II

(RF IC)
	Room #309

THU PM 1.4

Systems & Applications II
(DSP/µP ASIC)
	Room #310

THU PM 1.5

Device & IC Technology I
(Semiconductor Process )

	15:30
	Tea Break (Foyer outside meeting rooms, Level 3)

	16:00

18:00
	Room #303

THU PM 2.1

Integrated Circuits III
(IC Interconnections & IC Packaging)
	Room #304

THU PM 2.2

Integrated Circuits IV
(RF IC)
	Room #305

THU PM 2.3

Systems & Applications III
(Reconfigurable Systems)
	Room #309

THU PM 2.4

Systems & Applications IV

(System-on-Chip / Biomedical Applications)
	

	19:00
	Symposium Banquet Reception (Pacific Ballroom Foyer, Pan Pacific Singapore)

	
	Symposium Banquet (Pacific Ballroom 3, Level 1, Pan Pacific Singapore)

The Banquet Speech will be given by Dr Peter Liu, Technical Director, ASM Pacific Tech with the title of “Paradox – Complexity and Simplicity”


ISIC-2004 PROGRAMME SCHEDULE

	
	Friday, 10 September 2004

	8:30

 
	Registration (Secretariat Room – Room 306,Level 3, Level 3)

	9:00

 
	Room #303

FRI AM 1.1

Integrated Circuits V
(Mixed Signal Circuits)
	Room #304

FRI AM 1.2

Systems & Applications V
(Neural Networks & Fuzzy Systems)
	Room #305

FRI AM 1.3

Systems & Applications VI

(Sensors / EMC)
	Room #309

FRI AM 1.4

Integrated Circuits VI

(Memories / Fault Tolerant)
	Room #310

FRI AM 1.5

Device & IC Technology II
(Modeling & Characterization)



	10:15

 
	Tea Break (Foyer outside meeting rooms, Level 3)

	10:45

 
	Room #303

FRI AM 2.1

Integrated Circuits VII
(RF IC)
	Room #304

FRI AM 2.2

Integrated Circuits VIII 

(Switched Capacitor & Current Mode Circuits)
	Room #305

FRI AM 2.3 
Systems & Applications VII
(AD/DA Converters)
	Room #309

FRI AM 2.4

Systems & Applications VIII 

(Wireless Communications & Multi-media)
	Room #310

FRI AM 2.5

Design Automation I
(Library Development & Design Methodology)

	12:00

 
	Lunch Break (Concourse, Level 3)

	13:30

 
	Room #303

FRI PM 1.1

Integrated Circuits IX
(Mixed Signal Circuits)
	Room #304

FRI PM 1.2

Integrated Circuits X 

(Switched Capacitor & Current Mode Circuits)
	Room #305

FRI PM 1.3

Device & IC Technology III
(Device Physics and Modeling)
	Room #309

FRI PM 1.4

Design Automation II

(Logic & System Synthesis)
	

	15:30
	End


TECHNICAL PROGRAMME

	Session

THU PM 1.1
	Day

Thursday, 9th Sep 2004
	Time

13:30 - 15:30
	Room

#303


Systems & Applications I (Wireless Communications & Multi-media)

Chaired by Prof. Bogdan Falkowski, Nanyang Technological University

Prof K. M. Xie, Taiyuan University of Technology, China

13:30
Comparison Of Sign Hadamard-Haar And Sign Walsh Transforms In Ternary Communication System

Bogdan Falkowski, Shixing Yan, Nanyang Technological University, Singapore

13:50
Blind Equalizers Using The Variable Step Size Constant Modulus Algorithm

Chawalit Benjangkaprasert, Sitthichok Chompoo, Kanok Janchitrapongvej, King Mongkut's Institute of Technology Ladkrabang, Thailand.

14:10
Adaptive Noise Canceller with Parallel Block Structure Using Variable Step-Size Algorithm For A Single Sinusoidal Detection

Chawalit Benjangkaprasert, Sitthichok Chompoo, Kanok Janchitrapongvej, King Mongkut's Institute of Technology Ladkrabang, Thailand.

14:30
Right Angle Microstrip Slot Antenna  For Dual Frequency Operation

Noppin Anatrasirichai, Paitoon Rakluea, King Mongkut's Institute of Technology Ladkrabang, Thailand.

14:50
Prepaid Toll Highway System Using RFID And Smart Card

Aditya Tana Amah, Un Tung Lauw, Winata Panjaya, Petra Christian University, Indonesia

15:10
Hardware Architecture For An Integrated Inverse Transform And Quantization Of The H.264 Decoder

Duan Juat Ho, Chaochao Zhang, Nanyang Technological University, Singapore

	Session

THU PM 1.2
	Day

Thursday, 9th Sep 2004
	Time

13:30 - 15:30
	Room

#304


Integrated Circuits I (VLSI Arithmetic Circuits)

Chaired by Prof L S Ng, Nanyang Technological University, Singapore
13:30
Variable Block Carry Skip Logic Using Reversible Gates

Md. Rafiqul Islam, Md. Saiful Islam, Muhammad Rezaul Karim, Abdullah Al Mahmud, Hafiz Md. Hasan Babu, University of Dhaka, Bangladesh
13:50
A Low-Voltage Low Power Accumulator

Kwen Siong Chong, Bah-Hwee Gwee, Joseph Sylvester Chang, Nanyang Technological University, Singapore
14:10
Hardware Cost Reduction In Fault Detection Mechanism For Constructive Timing Violation Technique
Kazuhiro Mima, Toshinori Sato, Kyushu Institute of Technology, Japan
14:30
Signed Binary Addition Circuitry Based On Two-Bit Encoding Schemes

Rajendra Katti, Bing Xiao, Xiaoyu Ruan, North Dakota State University, United States
14:50
IP Soft Core Design Of Full Digital Three-Phase SPWM Signal Generation System

Tang Shanqiang, Gao Yong, Yu Ningmei, Wang Dongfang, Xi'an University of Technology, China
15:10
An Asynchronous Add-Compare-Select Design For Viterbi Decoder

Bing Zhao, Institute of Microelectronics, Chinese Academy of Sciences, China
	Session

THU PM 1.3
	Day

Thursday, 9th Sep 2004
	Time

13:30 - 15:30
	Room

#305


Integrated Circuits II (RF IC)

Chaired by Prof J Chang, Nanyang Technological University, Singapore

13:30
A 1.8V 3.1-10.6GHz CMOS Low Noise Amplifier For Ultra-Wideband Applications

Yang Lu, Kiat Seng Yeo, JianGuo Ma, Manh Anh Do, Nanyang Technological University, Singapore

13:50
1.5V, 1.96GHz Monolithic Low Noise Amplifier In 0.35 um CMOS Technology

Ram Singh Rana, Ye Ying Institute of Microelectronics, Singapore

14:10
A Novel Approach For Adaptive Biasing Of RF  Power Amplifiers

Ram Singh Rana, Ye Ying , Institute of Microelectronics, Singapore

14:30
A 2.5-MHz CMOS Complex Low-Pass Filter With On-Chip Automatic Tuning For WCDMA Transceiver

Abhishek Kumar Khare, #Khoo Ee Sze, National University of Singapore, #Institute of Microelectronics, Singapore

14:50
A 2.45 GHz Fully Integrated Wideband CMOS RF Front-End With 55dB Image Rejection

Zheng Yuanjin, Sheng Jau Wong, Institute of Microelectronics, Singapore

	Session

THU PM 1.4
	Day

Thursday, 9th Sep 2004
	Time

13:30 - 15:30
	Room

#309


Systems & Applications II (DSP/µP ASIC)

Chaired by by Dr Claus Muschallik, Infineon Technologies AP Pte. Ltd

Prof C H Chang, Nanyang Technological University, Singapore

13:30
Time-domain Speech Scrambling/Descrambling-Techniques, Implementations, Evaluation And Analysis using DSP

Jameel Ahmed Rajput, Nassar Ikram, National University of Sciences and Technology, Pakistan

13:50
New Era of Mobile And Portable TV-Systems

Claus Muschallik, Infineon Technologies AP Pte. Ltd, Singapore

14:10
Adaptive Equalization Of The Distorted Chrominance Signal Using VSQLMp Error Criterion

Vanvisa Chutchavong, Kanok Janchitrapongvej, Chawalit Benjangkaprasert,  Ornlarp Sangaroon, Paitoon Rakluea, King Mongkut's Institute of Technology Ladkrabang, Thailand.

14:30
A Novel ASIC Implementation Of Adaptive Equalizer For Direct Conversion Receiver Applications

Yuanjin Zheng, Yue Meng Chong, Bin Zhao, Institute of Microelectronics, Singapore

14:50
Digital Control Of A Inverse Pendulum With Low-cost-microcontroller Z8

Steffen Braune, Harz University of Applied Studies and Research, Germany

	Session

THU PM 1.5
	Day

Thursday, 9th Sep 2004
	Time

13:30 - 15:30
	Room

#310


Device & IC Technology I (Semiconductor Process)

Chaired by Prof W L Goh, Nanyang Technological University, Singapore
13:30
Failure Analysis Of Non-Stick Bondpads and Studies of Fluorine-Induced Corrosion On Microchip AL Bondpasd In Wafer Fabrication
Y.N. Hua, Chartered Semiconductor Mfg Ltd, Singapore

13:50
Studies On A Chemical Staining Methods And Applications In Failure Analysis Of Wafer Fabrication
Y.N. Hua, G.B. Ang, Y.H. Tan, K.F. Lo, Chartered Semiconductor Mfg Ltd, Singapore

14:10
Studies On Fluorine-Related Contamination On Microchip AL Bondpads In Wafer Fabrication

Y.N. Hua, N. R. Rao, Y.H. Tan, C.W. Tan, K.F. Lo,  Chartered Semiconductor Mfg Ltd, Singapore

14:30
Scaling Of Fully Depleted SOI MOSFETs With P+ Poly SiGe Gates

Tao Chuan Lim, George Alastair Armstrong, Nebojsa.D Jankovic, Queen's University Belfast, United Kingdom

14:50
A New Surface Rounding Technique For Deep Submicron CMOS Transistor

Yeen Tat Chan, Wang Ling Goh, Diing Shenp Ang, #Kian Meng Tee, *S. Samudra Ganesh, Nanyang Technological University, #Chartered Semiconductor Mfg Ltd, *National University of Singapore, Singapore

15:10
Influence Of Oxide Charge Trapping Over The Drain Extension On The Off -State Drain Leakage Current
Jiayi Huang,T.P. Chen, M.S.Tse, #C.H.Ang, #S. Manju, Nanyang Technological University, #Chartered Semiconductor Mfg Ltd, Singapore
	Session

THU PM 2.1
	Day

Thursday, 9th Sep 2004
	Time

16:00 - 18:00
	Room

#303


Integrated Circuits III (IC Interconnections & IC Packaging)

Chaired by Prof Yeong-Lin Lai, National Changhua University of Education, Taiwan
16:00
S-Parameter-Measurement-Based Characterization And Modeling Of On-Wafer Interconnects With Bends For RFICs

Xiaomeng Shi, Jianguo Ma, Beng Hwee Ong, Kiat Seng Yeo, Manh Anh Do, Nanyang Technological University, Singapore


16:20
Delay-Time Bounds For RC-Tree Networks
Yi Cao, Eng Chong Tan, Nanyang Technological University, Singapore


16:40
Extension Of  Two-pole Method In Delay Estimation

Yi Cao, Eng Chong Tan, Nanyang Technological University, Singapore


17:00
Accurate Analysis Of  Distributed RLC Trees

Junfa Mao, Feng Cheng, Xiaochun Li, Shanghai Jiao Tong University, China
17:20
RF Modeling Of  Ball Grid Array Packages Using Electromagnetic Approaches
Yeong-Lin Lai, Cheng-Yu Ho, National Changhua University of Education, Taiwan
17:40
Infrastructures For Education, Research And Industry In Microelectronics - Developments At CMP And Worldwide Cooperation
Bernard Courtois, Kholdoun Torki, Sebastien Colin, Hubert Delori, Sylvaine Eyraud, CMP Service, France
18:00
Study Of Charge Storage In Si Nanocrystals Embedded In SiO2 Matrix By Electrostatic Force Microscopy
Chi Yung Ng, Tupei Chen, Man-Siu Tse, #V.S.W Lim, Nanyang Technological University, #Institute of Microelectronics, Singapore
	Session

THU PM 2.2
	Day

Thursday, 9th Sep 2004
	Time

16:00 - 18:00
	Room

#304


Integrated Circuits IV (RF IC)

Chaired by Prof L Siek, Nanyang Technological University, Singapore
16:00
Analysis Of LO Leakage Due To LO Mismatch In CMOS Gilbert Mixer For Direct Conversion Application


Jingjing Liu, Manh Anh Do, Kiat Seng Yeo, Jianguo Ma, Nanyang Technological University, Singapore
16:20
Analysis Of LO Leakage Of CMOS Gilbert Mixer For Direct Conversion Application
Jingjing Liu, Manh Anh Do, Kiat Seng Yeo, Jianguo Ma, Nanyang Technological University, Singapore

16:40
Low-Power CMOS Transimpedance Amplifier For 10Gbit/s Optical Receivers

Zhenghao Lu, Manh Anh Do, Kiat Seng Yeo, Jianguo Ma, Yang Lu, Nanyang Technological University, Singapore

17:00
A New Simple And Linear Cmos Phase Detector For Low-Power Applications

Rui Wu, Manh Anh Do, Kiat Seng Yeo, Jianguo Ma, Xiaopeng Yu, Nanyang Technological University, Singapore

17:20
Design of Low Phase Noise Two- and Four-Stage CMOS Voltage-Controlled Ring Oscillators

Hai Qi Liu, Wang Ling Goh, Liter Siek, Nanyang Technological University, Singapore
17:40
A 5.8 GHz Low Power Low Phase Noise CMOS LC VCO For IEEE 802.11a Applications
Sau-Mou Wu, Yun-Hsien Lin, Yuan Ze University, Taiwan
	Session

THU PM 2.3
	Day

Thursday, 9th Sep 2004
	Time

16:00 - 18:00
	Room

#305


Systems & Applications III (Reconfigurable Systems)

Chaired by Dr Aleksandar Stojcevski, Victoria University, Australia

Prof C.C. Jong, Nanyang Technological University, Singapore

16:00
A Digital Prototyping Realization For A Context Switchable Reconfigurable Fuzzy Inference Chip

Qi Cao, Meng Hiot Lim, Keck Voon Ling, Ching Wern Chan, Ju Hui Li, Nanyang Technological University, Singapore
16:20
Hardware Implementation Of Loki Block Cipher
Ali Valizadeh, Morteza Saheb Zamani, Babak Sadeghian, Farhad Mehdipour, Amirkabir University of Technology, Iran
16:40
A New Design Flow And Temporal Partitioning Algorithm for Reconfigurable Computing Systems

#Farhad Mehdipour, Morteza Saheb Zamani, Mehdi Sedighi, # Qazvin Islamic Azad University, Amirkabir University of Technology, Iran

17:00
Reconfiguration Of RTL Designs Using JBits
Bahram Najafi, Babak Sadeghian, Morteza Saheb Zamani, Farhad Mehdipour, Amirkabir University of Technology, Iran
17:20
Solving Constraint Satisfaction Optimization Problem Using An Integrated Algorithm Development Environment

Yi-Liang Xu, Meng Hiot Lim, Nanyang Technological University, Singapore

17:40
Digital Control-Unit Implementation For A Reconfigurable ADC

A. Stojcevski, Vidyadhar Vibhute, J. Singh, A. Zayegh, Victoria University, Australia
18:00
Design of 80387 Floating Point Math Coprocesser 

P. Karthigaikumar, T.T.Ashok Rajaa, N.M.Sivamangai, D. Jackuline Moni, Karunya Institute of Technology, India
	Session

THU PM 2.4
	Day

Thursday, 9th Sep 2004
	Time

16:00 - 18:00
	Room

#309


Systems and Applications IV (System-on-Chip / Biomedical Applications)
Chaired by Prof Toshinori Sato, Kyushu Institute of Technology, Japan

Prof Yue Ping Zhang, Nanyang Technological University, Singapore 
16:00
Memory Based Bandwidth Policing In LAN Switches
Guruprasad Ardhanari, Pramod Pandey, Infineon Technologies AP Pte. Ltd, Singapore
16:20
Flexible Multi-bank Architecture For Power-Constraint 3GPP-HSPDA Deinterleaving Applications
Pasquale Imbesi, Filippo Speziali, Armin Wellig, Julien Zory, ST Microelectronics, Singapore
16:40
Efficient Wrapper/TAM Co-Optimization For SOC Using Rectangle Packing
Md Rafiqul Islam, Muhammad Rezaul Karim, Abdullah Al Mahmud, Md. Saiful Islam, Hafiz Md. Hasan Babu, University of Dhaka, Bangladesh
17:00
A Non-Uniform Cache Architecture on Network-on-Chip: A Fully Associative Approach with 

Pre-Promotion
Akio Kodama, Toshinori Sato, Kyushu Institute of Technology, Japan
17:20
Application Of Time-Frequency Analysis In Exon Classification
Renjun Yu, Eng Chong Tan, Nanyang Technological University, Singapore
17:40
4-channel Bio-impedance Measurement System For Medical Applications
Apinai Rerkratn, Kitiphol Chitsakul, Manus Sangworasil, King Mongkut's Institute of Technology Ladkrabang, Thailand
	Session

FRI AM 1.1
	Day

Friday, 10th Sep 2004
	Time

9:00 - 10:15
	Room

#303


Integrated Circuits V (Mixed Signal Circuits)

Chaired by Prof K T Tiew, Nanyang Technological University, Singapore 
9:00
Decimation For Complex Sigma Delta Analog to Digital Conversion In A Low-IF GPS Receiver


Anjana Ghosh, Chandrashekar B G, Srinivasan Venkatraman, #Soumitra Nandy, Texas Instruments India, # Indian Institute of Science, India
9:20
Distributed Active RC Sinusoidal Oscillator Control Frequency By Single Pole Amplifier

Virote Pirajnanchai, #Kanok Janchitrapongvej, Numyoot Songthanapitak, Rajamangala Institute of  Technology, # King Mongkut's Institute of Technology Ladkraban, Thailand
9:40
A 14+ bit Integrated Analog Front End For Wideband Voice Codecs
Wen Yu, Fan Yung Ma, Melvin Chow, Kenneth Choong, Infineon Technologies AP Pte. Ltd, Singapore
10:00
A CMOS Duty Cycle Corrector For High-Speed Phase-Locked Loop

Xianping Fan, Pak Kwong Chan, Nanyang Technological University, Singapore
10:20
The Controllability Of RLCM Networks Over F(Z) And Their Applications

Xiao-Yu Feng, Kai-Sheng Lu, Wuhan University of Technology, China

	Session

FRI AM 1.2
	Day

Friday, 10th Sep 2004
	Time

9:00 - 10:15
	Room

#304


Systems & Applications V (Neural Networks & Fuzzy Systems)

Chaired by Prof K. M. Xie, Taiyuan University of Technology, China

9:00
Character To Braille Translation Using Artificial Neural Network

Thiang ST, Robby Alimin, Electrical Engineering Department, Petra Christian University, Indonesia

9:20
Fast Fuzzy-Control-Algorithms To Use In Low-Cost-Microcontrollers

K.-D. Krame, S.Wohlbier , C. Blankenberg, University Harz, Germany

9:40
Optimal Fuzzy Controller Design Based On Mind Evolutionary Algorithm

Yuxia Qiu, Gang Xie, Keming Xie, Taiyuan University of Technology, China

10:00
A Fuzzy-logic-based Traffic Light Control System
K. M. Xie, Liu Daliang, Xie Jun, Taiyuan University of Technology, China
	Session

FRI AM 1.3
	Day

Friday, 10th Sep 2004
	Time

9:00 - 10:15
	Room

#305


Systems & Applications VI (Sensors / EMC)

Chaired by Prof K Y See, Nanyang Technological University  
9:00
Theoretical Studies Of An Electrostatic Microactuator For Large Angular Deflection Applications

Chee Chung Wong, #Janak Singh, Z.W Zhong, Nanyang Technological University,  #Institue of Microelectronics, Singapore

9:20
Development Of Control Software For Electromagnetic Immunity Test System

Jie Gao, Er Ping Li, #James Quek Chin Wee, #Wee Sing Chow, #Mou Kuan Lim, Institute of High Performance Computing, #CET Technologies Pte Ltd, Singapore
9:40
An Improved Integral Equation Approach For Finite-Size Printed Circuit EMI Analysis

Zhi Hong Liu, Kye Yak See, Er Ping Li, Nanyang Technological University, Singapore

10:00
Modeling Of Power/Ground Noise Of High-Speed Digital Circuit Using SPICE

Loi Ket Kee, Kye Yak See, # Ronnie Chin, Nanyang Technological University ,  # MFS Technology (S) Pte Ltd, Sinapore

	Session

FRI AM 1.4
	Day

Friday, 10th Sep 2004
	Time

9:00 - 10:15
	Room

#309


Integrated Circuits VI (Memories / Fault Tolerant)

Chaired by Dr. Ram Singn Rana, Institute of Microelectronics, Singapore
9:00
A Low-Power Split-Output Double Edge-Triggered Flip-Flop



Phyu Myint Wai, Wang Ling Goh, Kiat Seng Yeo, Nanyang Technological University, Singapore
9:20
PModelling Characterization Of  Silicon Quantum Dot Flash Memory With High-k Tunnelling Dielectric

Kaihong Zhou, , P.Bai, C.C. Chong, #G.S Samudra, Institute of High Performance Computing, #National University of Singapore, Singapore

9:40
Register Controlled Digital Delay Locked Loop (DLL) Design for DDR333 SDRAM Interface

Hui Fu, Kim Wee Ng, Infineon Technologies AP Pte. Ltd., Singapore
10:00
Fault Tolerant Of Communication Link On Distributed System

Hany Ferdinando, Petra Christian University, Indonesia
	Session

FRI AM 1.5
	Day

Friday, 10th Sep 2004
	Time

9:00 - 10:15
	Room

#310


Device and IC Technology II (Modeling & Characterization)

Chaired by Prof W L Goh, Nanyang Technological University, Singapore

9:00
HSPICE Simulation Model Of Clocked-Controlled Neuron-MOS Integrated Circuit
Yuan Yang, Yong Gao, Ningmei Yu, Xi'an University of Technology, China
9:20
Novel Effective Channel Length And Width Measurement Based On Output Conductance For Deep Submicron MOS Transistors

Kwang Seng See, Wai Shing Lau, Kwang Hyun Jo, Chee Wee Eng, Kheng Chok Tee, Nanyang Technological University, Singapore
9:40
Characterization And Modelling Of  Balun On Silicon Substrate

Yong Zhong Xiong, Tee Hui Teo, #J.S.Fu,  #Nanyang Technological University, Institute of Microelectronics, Singapore
10:00
Research And Characterization On The Multi-Path Effect in UWB Channel
Hwee Woon Ong, Lei Zhou, Tong Tian, Institute of Microelectronics, Singapore
10:20
Effect Of Gate Leakage Current Partition Schemes On Channel Current And Effective Mobility Extraction
Jiayi Huang, T.P. Chen, Nanyang Technological University, Singapore
	Session

FRI AM 2.1
	Day

Friday, 10th Sep 2004
	Time

10:45 - 12:00
	Room

#303


Integrated Circuits VII (RF IC)

Chaired by Dr. Muhammad Sha Alam, India Z.H. College of Eng. & Tech
Prof Y P Zhang, Nanyang Technological University, Singapore

10:45
An Analysis And Analogue Interpretation Of Scattering Parameters Of Heterojunction Bipolar Transistors

G.A Armstrong, #M.S. Alam, Queen's University  Belfast, Ireland,  # A.M.U. University , India
11:05
Si CMOS Sub-nano Pulse Integrator For UWB System

Lei Zhou, Tong Tian, Yong Ping Xu, Institute of Microelectronics, Singapore
11:25
A Novel Fully Integrated UWB Low Noise Amplifier

Yuanjin Zheng, Dee Meng Kang, Yong Ping Xu, Institute of Microelectronics, Singapore
11:45
A 10-Gbps CDR Circuit With Coarse- and Fine-Tuning VCO

Aruna B. Ajjikuttira, Institute of Microelectronics, Singapore
	Session

FRI AM 2.2
	Day

Friday, 10th Sep 2004
	Time

10:45 - 12:00
	Room

#304


Integrated Circuits VIII (Switched Capacitor & Current Mode Circuits)

Chaired by Prof Takao Tsukutani, Matsue National College of Technology, Japan

Mr Qadeer A. Khan, Freescale Semiconductor India 
10:45
Versatile Current-Mode Biquad Using OTAs and CCⅡ
Takao Tsukutani, #Yasuaki Sumi, Masami Higashimura, #Yutaka Fukui, Matsue National College of Technology, #Tottori University, Japan
11:05
A Study on Loop Filter with Changeable Time Constants for Multi-PD Method PLL Frequency Synthesizer

Yasuaki Sumi, #Takao Tsukutani, #Shougo Iwanari, Yutaka Fukui, Tottori University, #Matsue National College of Technology, Japan
11:25
On The Design Of The Source Follower Buffer

Harri Rapakko, Juha Kostamovaara, University of Oulu, Finland
11:45
A 3.4-PPM/°C 69-dB PSRR Bandgap Voltage Reference At 0.98-V Power Supply

Kheng Han Kang, Leong Yap Chia, Liter Siek, Wang Ling Goh, # Ram Singh Rana, Nanyang Technological University, Singapore, # Institute of Microelectronics, Singapore
	Session

FRI AM 2.3
	Day

Friday, 10th Sep 2004
	Time

10:45 - 12:00
	Room

#305


Systems and Applications VII (AD/DA Converters)

Chaired by Prof P K Chan, Nanyang Technological University, Singapore
10:45     10-bit ((-AD Modulator With A Wide Power-Efficient Sampling Frequency Range


Harri Rapakko, Juha Kostamovaara, University of Oulu, Finland

11:05
A Modified First Stage of Pipelined Analog-to-Digital Converters

Shan Jiang, Jianguo Ma,  Kiat Seng Yeo, Manh Anh Do, Nanyang Technological University, Singapore

11:25
A 6bit 150Msps Current-Interpolating SMOS ADC

Choon Ngiap (James) Ho, Bluechips Technology Pte Ltd, Singapore
11:45
Performance Analysis Of A Highly Efficient Flash ADC

H.P. Le, A. Stojcevski, A. Zayegh, J. Singh, Victoria University, Australia
12:05
Low-Voltage Second-Order Sigma-Delta Modulator For Voice Band A/D Conversoin Applications
Sau-Mou Wu, Feng-Yuan Kang, Chien-Ying Wu, Yuan Ze University, Taiwan
	Session

FRI AM 2.4
	Day

Friday, 10th Sep 2004
	Time

10:45 - 12:00
	Room

#309


Systems & Applications VIII (Wireless Communications & Multi-media)

Chaired by Prof L Siek, Nanyang Technological University, Singapore
10:45
Active Microstrip Antenna With Low Noise Amplifier
Jintana Nakasuwan, #Paitoon Rakluea, Numyost Songthanapituk, Rajamangala Institute of  Technology, #King Mongkut's Institute of Technology Ladkrabang, Thailand
11:05
ASIC And FPGA Implementation Of An Optimised Matched Filter Bank For Ultra-Wideband Radios

Sivanandan Muthuswamy, Ronny Veljanovski, Jugdutt Singh, Victoria University, Australia
11:25
Design And Implementation Of A Radio Frequency Presence Verification Prototype Machine

Un Tung Lauw, Aditya Tana Amah, Paulus, Petra Christian University, Indonesia
11:45
Implementation Oriented Analysis of Ultra-Wideband Front-End

Qiang Li, Yue Ping Zhang, Nanyang Technological University, Singapore
12:05
Low Noise Amplifier For Multi-Standard Mobile Receiver

Vidyadhar Vibhute, S. Chatterjee, J. Singh, A. Zayegh, A. Stojcevski, Victoria University, Australia
	Session

FRI AM 2.5
	Day

Friday, 10th Sep 2004
	Time

10:45 - 12:00
	Room

#310


Design Automation I (Library Development & Design Methodology)

Chaired by Prof M H Lim, Nanyang Technological University, Singapore
10:45
Modeling And Characterization Of Embedded Capacitors

Lai L. Wai, Albert Chee. W. Lu, Wei Fan, Stephen Chee. K. Wong, Singapore Institute of Manufacturing Technology, Singapore
11:05
An Analogue Circuit Synthesizer Based On Genetic Algorithm 
R.H. Subramanian, Y Y H Lam, Nanyang Technological University, Singapore
11:25
A Novel Timing-Driven Placement Algorithm Based On Path Topology Analysis
Junfa Mao, Feng Cheng, Xiaochun Li, Shanghai Jiao Tong University, China
11:45
Improved Algorithms For Low Power Multiplexor Decomposition

Shaofa Yang, Hon Wai Leong, National University of Singapore, Singapore

	Session

FRI PM 1.1
	Day

Friday, 10th Sep 2004
	Time

13:30 - 15:00
	Room

#303


Integrated Circuits IX (Mixed Signal Circuits)

Chaired by Dr Pipat Prommee, King Mongkut's Institute of Technology Ladkrabang, Thailand 
Prof Pak Kwong Chan, Nanyang Technological University, Singapore
13:30
A Low Power Low Voltage Analog Class D Amplifier based on Second-Order Sigma-Delta Modulator

Wei Shu, Meng Tong Tan, Joseph Sylvester Chang, Nanyang Technological University, Singapore
13:50
A Fourth-order Subsampling  Continuous-time/Discrete-time  Bandpass Delta-Sigma Modulator

Yuan Chen, Kei Tee Tiew, Nanyang Technological University, Singapore
14:10
A Low Power Low Voltage Bang-Bang Control Class D Amplifier

Tong Ge, Meng Tong Tan, Joseph Sylvester Chang, Nanyang Technological University, Singapore
14:30
An Electrostatic Discharge Free Bootstrapped Bicmos Inverter Circuit Based On Parasitic Diode

Kobchai Dejhan, Siriwat Limpaiboon, Paiboon Toopraka, Pipat Prommee, Chatcharin Soonyeekan, King Mongkut's Institute of Technology Ladkrabang, Thailand
14:50
An Analytic Approximation With Error Bounds For RC Interconnects With Source And Load Impedance

Han Ngee Tan, Nanyang Technological University, Singapore

	Session

FRI PM 1.2
	Day

Friday, 10th Sep 2004
	Time

13:30 - 15:00
	Room

#304


Integrated Circuits X  (Switched Capacitor & Current Mode Circuits)

Chaired by by Dr Qadeer A. Khan, Freescale Semiconductor India
Prof E Wong, Nanyang Technological University, Singapore

13:30
A Low Power Membership Function Circuit With Charge-Transfer Technology
Yu Ningmei, Gao Yong, Chen Jingjing, Xi'an University of Technology, China
13:50
New Current Conveyor Design

Muhammad Al-Gahtani, King Fahd University of Petroleum and Minerals, Saudi Arabia
14:10
A Design Of CMOS Differential Voltage Current Conveyor

Kobchai Dejhan, Montree Kumngern, Pipat Prommee, #Chatcharin Soonyeekan, King Mongkut's Institute of Technology Ladkrabang, #Aeronautical Radio of Thailand, Thailand
14:30
A Multiphase Capacitance Spread Reduction Switched Capacitor Filter

#Sang Chin Wong, Wang Ling Goh, Liter Siek, #Panasonic Semiconductor Singapore Pte Ltd, Nanyang Technological University, Singapore

14:50  
Switched Capacitor Realization Of Fractional Order Differentiator
Pragya Varshney, Maneesha Gupta, #G. S. Visweswaran, Netaji Subhas Institute of Technology, #Indian Institute of Technology, India 
15:10
A Low Voltage CMOS Bandgap Reference Circuit Using Switched Capacitor Technique

Qadeer A. Khan, Sanjay K. Wadhwa, Kulbhushan Misri, #Jayanta K. Nath, Freescale Semiconductor India Pvt. Ltd, # Birla Institute of Technology and Science, India
	Session

FRI PM 1.3
	Day

Friday, 10th Sep 2004
	Time

13:30 - 15:00
	Room

#305


Device & IC Technology III (Device Physics and Modeling)

Chaired by Dr. Ram Singn Rana, Institute of Microelectronics, Singapore
13:30
Reduction Of  Reverse Narrow Width Effect On NMOS Transistors For Simplified Embedded SRAM Processes Using 0.09-0.13 um CMOS Technologies

Kwang Seng See, Wai Shing Lau, #Kwang Hyun Jo, #Kheng Chok Tee, #Yong Meng Lee, Nanyang Technological University, #Chartered Semiconductor Mfg Ltd, Singapore

13:50
Magnetotransistor Sensing By The Difference Of Base And Collector Current

Toempong Phetchakul, Chana Leepattarapongpan, Weera Pengchan, King Mongkut's Institute of Technology Ladkrabang,  Thailand

14:10
Velocity Saturation In PMOSFET: Using Different Inversion Layer Mobility Models

Suat-Eng Tan, Singapore Polytechnic, Singapore
14:30
Effects Of Normal Electric Field On Submicrometer PMOSFET
Suat-Eng Tan, Singapore Polytechnic, Singapore

14:50
Failure Analysis And Yield Enhancement For 0.35µm Technology In Wafer Fabrication

G. B. Ang, Y. N. Hua, H. T. Teo, C. K. Chan, O. L. Phong and K. K. Chua, Chartered Semiconductor Mfg Ltd , Singapore
15:10
Electrical Characteristics Of Ion-Beam Synthesized Si Nanocrystals In SiO2 Matrix
Chi Yung Ng,T.P. Chen, M.S.Tse, Nanyang Technological University, Singapore
	Session

FRI PM 1.4
	Day

Friday, 10th Sep 2004
	Time

13:30 - 15:00
	Room

#309


Design Automation II (Logic & System Synthesis)

Chaired by Dr. Hisamichi Toyoshima, Kanagawa University, Japan
Dr Kent Palmkvist, Linköpings Universite, Sweden
13:30
Analysis of Computational Costs Of Sign Hadamard-Haar Transform
Bogdan Falkowski, Shixing Yan, Nanyang Technological University, Singapore

13:50
Efficient Calculation Of Fixed Polarity Reed-Muller Transform Over Gf(4) Using Disjoint Cubes

Bogdan Falkowski, Cicilia Lozano, Nanyang Technological University, Singapore

14:10
An Optimal Synthesis Method for Multiple Constant Multiplication Circuits With Consideration of The Order Of Coefficients To Be Synthesized

Takao Sasaki, Hisamichi Toyoshima, Kanagawa University, Japan
14:30
Port Controllers For A GALS Implementation Of A 2-D DCT Processor

Jonas Carlsson, Kent Palmkvist, Lars Wanhammar, Linköpings Universite, Sweden
ABSTRACTS OF PAPERS
Keynote Paper

RF Technology Roadmaps: Can RF Technologies Keep Pace With Moore’s Law?
Eric W. Strid 

Cascade Microtech, Inc.

2430 NW 206th Avenue, Beaverton, Oregon, USA
Synopsis: In the past decade the continuous device performance improvements achieved by process scaling have enabled active components for wireless and high-speed digital systems to achieve price-performance improvement rates typical of logic ICs since the 1970’s.  However, wireless communication systems also require RF-specific technologies, such as narrowband filters, high-efficiency power amplifiers, low-loss RF switches, and very high isolation. Scaling these RF components in size and cost to keep up with the scaling rate of mainstream semiconductor technologies will require new approaches to overcome the practical physical and economic limits. New wireless system architectures will evolve to mitigate these limitations, and will operate through 100 GHz but still be limited in bandwidth and range. Digital interconnects above 10 Gbps are similarly running into non-scalable physical limits, both within a chip and within a rack, and new wideband interconnect technologies are required to continue scaling digital system performance.

Biography 

Eric W. Strid is CEO and cofounder of Cascade Microtech, Inc., a company which develops, manufactures, and markets wafer probes and probing systems worldwide.  Eric created the first 18-, 26-, and 50-GHz wafer probes and the various other probes, holds over a dozen patents, and has published numerous technical papers.  In 1987 he received the IEEE ARFTG Automated Measurements Technology Award, and in 1991 he received the IEEE MTT Society’s Microwave Applications Award for "Development of Microprobe Technology". Since 1996 he has contributed to the NEMI RF Components roadmapping committee, and in 2002 he served as Technical Program Chair for the IEEE International Microwave Symposium.   Prior to Cascade, he designed gallium arsenide integrated circuits and microwave integrated circuits at Triquint Semiconductor, Tektronix, and Farinon Electric.  He holds the SBEE degree from MIT (1974) and MSEE from UC Berkeley (1975).  

Keynote Paper

Opportunities and Challenges in the Nanoelectronics Era

Mark R. Pinto

Applied Materials, USA
mark_pinto@amat.com
For decades the scalability of MOS technology has fostered continual improvements in almost every dimension of electronic products. However at ~130nm, VLSI has neared a variety of limits threatening numerous compromises. In response the industry has returned to a state more like the 1960s/70s where new directions in materials, processes and devices are being intensively evaluated. However the complexity of the challenge today is many orders of magnitude higher, e.g. controlling atomic thickness over billions of components, while the economic pressures, both on development expense as well as time to yield, are driving a new industry landscape. This presentation explores key VLSI technology challenges and reviews some of the main industry directions – many times across traditional boundaries – in order to drive continued end market success in the sub-100nm, nanoelectronics domain.

Biography 

Dr. Mark R. Pinto joined Applied Materials in January 2004 to lead the New Business and New Products Group where he is responsible for Applied’s technology direction and future product roadmaps along with developing new business opportunities. Previously Dr. Pinto spent 19 years with Bell Laboratories and the Lucent Microelectronics Group, later to become Agere Systems. Most recently he was a Vice President and General Manager of Agere product divisions engaged in network infrastructure ICs. Previously Dr. Pinto served as Agere’s CTO where he led all central IC and optoelectronics R&D programs including the former Bell Labs’ semiconductor technology and design research organizations that spun off with Agere. In 1995, Dr. Pinto was named a Bell Labs Fellow, the company’s highest technical honor, for his research work in semiconductor devices and simulation. Dr. Pinto received bachelor’s degrees from Rensselear, and a master’s degree and Ph.D. from Stanford. He has authored or co-authored more than 150 journal and professional conference papers and is a Fellow of the IEEE.

Keynote Paper
Integration Beyond Digital Electronics

Dr. Jim Hollenhorst, Director of the Electronic Research Laboratory, 
Agilent Technologies

The exponential progress in electronics over the last fifty years is unprecedented in human history. Digital electronics has been the primary beneficiary of this progress. While the trend will continue, we see large opportunities for growth and many interesting research challenges in areas outside digital electronics, but leveraging the great success there. For example, there are many opportunities for integration in the transducer technologies that connect digital electronics to the real world of analog signals. Examples using CMOS technology include CMOS imagers, RF CMOS, and massively parallel analog electronics for high-speed communications and for analog-to-digital converters for instrumentation. Beyond this, there are many interesting applications of MEMS technology, including the film bulk acoustic resonator that has been successfully deployed in cell phones. Finally, the techniques of integration are being applied to the life sciences. Commercially successful examples include microfluidic "lab-on-a-chip" technologies and DNA microarrays. Future applications may include rapid sequencing of DNA. All of these applications can benefit from the small size, low cost, and high performance attributes that have made integration of digital electronics so successful.
Biography 

Dr. Jim Hollenhorst has been with Agilent Laboratories since it split from Hewlett-Packard Labs in 1999. He currently serves as Director of the Molecular Technology Lab, which includes Agilent's research in life sciences, nanotechnology, and microelectromechanical systems. Since 1990 he has held several management jobs within HP Labs and Agilent Labs including leading the efforts in superconductivity and in electronics research. Prior to joining HP, he was with AT&T Bell Laboratories, where he worked on high-speed electronic devices, and heterostructure photodiodes and lasers.

Hollenhorst serves on several academic and industrial boards including advisory boards for the Stanford Center for Integrated Systems, the California Nanosystems Institute, and the American Institute of Physics (AIP) Corporate Associates. He is a member of the AIP Governing Board and on the committee for the European Physical Society's Agilent Europhysics Prize. Hollenhorst is a Fellow of the Institute of Electrical and Electronics Engineers (IEEE), holds a bachelor's degree in physics from the University of Minnesota and a doctorate in physics from Stanford University.
ABSTRACTS OF PAPERS

THU PM 1.1 Systems & Applications I (Room #303)
(Wireless Communications & Multi-media)
COMPARISON OF SIGN HADAMARD-HAAR AND SIGN WALSH TRANSFORMS IN TERNARY COMMUNICATION SYSTEM

Bogdan J. Falkowski and Shixing Yan

School of Electrical and Electronic Engineering, Nanyang Technological University

Block S1, 50 Nanyang Avenue, Singapore 639798

A recently developed non-linear transform, called ‘Sign Hadamard-Haar transform’ is discussed. The transform is unique and converts ternary vectors into ternary spectral domain. New transform is extremely effective in terms of computational costs when compared with known Sign Walsh transform in application inside ternary communication system.

BLIND EQUALIZER USING THE VARIABLE STEP SIZE 

CONSTANT MODULUS ALGORITHM

C. Benjangkaprasert, S. Chompoo, N. Anantrasirichai, 
K. Janchitrapongvej

Research Center for Communications and Information Technology (ReCCIT), and

Department of Information Engineering, Faculty of Engineering,

King Mongkut's Institute of Technology Ladkrabang

Ladkrabang, Bangkok 10520, Thailand 

In this paper, we present a new adaptive equalizer using the variable step-size technique. The propose adaptive equalizer is based on Finite Impulse Response (FIR) filter structure, emphasizes for the 16-Quadrature Amplitude Modulation (16-QAM) digital communication system. The objective is to improve the performance or bit error of the communication due to the disturbances of noise and intersymbol interference phenomenon on the channel. The proposed algorithm is based on the Constant Modulus Algorithm (CMA) and this new algorithm provides fast convergence speed, low mean square error, and good symbol error rate than that of the previous one. We consider the 16-QAM communication system transmit data through Additive White Gaussian Noise (AWGN) channel. Moreover, according to the simulation result, it is found that the performance of the variable step-size adaptive equalizer is confirmed.

ADAPTIVE NOISE CANCELLER WITH PARALLEL BLOCK STRUCTURE USING VARIABLE STEP-SIZE ALGORITHM FOR A SINGLE SINUSOIDAL DETECTION

C. BENJANGKAPRASERT*, S. CHOMPOO*, N. ANANTRASIRICHAI*, N. TAKAHASHI**

*Research Center for Communications and Information Technology (ReCCIT), and

Department of Information Engineering, Faculty of Engineering,

King Mongkut's Institute of Technology Ladkrabang

Ladkrabang, Bangkok 10520, Thailand, Email: kbchawal@kmitl.ac.th

** Department of Electronics, School of Information Technology and Electronics,

Tokai University, Kanagawa, 259-1292 Japan.

This paper proposes a new implementation of an adaptive noise canceller based upon a parallel block structure, which aims to raise the processing and convergence rates and to improve the steady-state performance. First, an IIR bandpass filter with a variable center angular frequency using adaptive Q-factor control and two adaptive control signal generators are realized by the parallel block structure. Secondly, a algorithm for adaptive Q-factor control with parallel block structure is proposed to improve the convergence characteristic. Furthermore, the steady-state performance of the filter is stabilized by using the normalized algorithm and the variable step size parameter for adaptive control of the center frequency. Finally, simulation results are given to demonstrate the convergence performance.
Right Angle Microstrip Slot Antenna for Dual Frequency Operation

C. Jamjank, P. Rakluea, N. Anantrasirichai, and T. Wakabayashi*

ReCCIT, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang (KMITL)

Ladkrabang, Bangkok, 10520, Thailand

*School of Information Technology and Electronics, Tokai University

Hiratsuka, Kanagawa, 259-1292, Japan

This paper presents right angle microstrip slot antenna for achieve dual frequency operation by using a microstrip feed line. These antennas have been designed at frequency 8 GHz and 9 GHz on the same planar for wireless communication systems and radar applications. The characteristics of antennas are proposed and analyzed for instance input impedance, S11 parameter and far field patterns by comparison between right angle microstrip slot antenna without stub matching and right angle microstrip slot antenna with stub matching. The antennas are analyzed by using Finite-Difference Time-Domain (FDTD) Method. A verification of our simulation procedure is confirmed by comparing IE3D software which is based on the Method of Moments (MOM).

PREPAID TOLL HIGHWAY SYSTEM USING RFID AND SMART CARD

Aditya Umbu Tana Amah, Lauw Lim Un Tung, Winata Panjaya

Department of Electrical Engineering, Petra Christian University

Jl. Siwalankerto 121 -131, Surabaya 60236, Indonesia

Toll highway is an alternative route for cars to have a free traffic jam route. As the number of cars using toll highway increase, there are queue of cars at every ticket gate. A prepaid toll highway system was designed to avoid queue of cars at the ticket gate. The design of the system is using RFID for identification of each gate and smart card for registering the input gates and output gates also the time accessing the input and output gates. The system is designed in three separates modules: car module, gate module and service company module that will be used electronically to fill in the credit numbers in the smart card of the car module. This prepaid system will make the calculation and will reduce the remaining points saved in the memory of the smart card according to the route taken by a car. From testing the system, it was found out that the average time of this prepaid system for accessing the input gate is 0.42 second and for accessing the output gate and activating the relay to open the gate’s portal is 3.32 second.

HARDWARE ARCHITECTURE FOR AN INTEGRATED INVERSETRANSFORM AND QUANTIZATION OF THE H.264 DECODER

D. J. Ho and C. C. Zhang

Centre for Integrated Circuits & Systems

Division of Circuits and Systems, School of Electrical and Electronic Engineering,

Nanyang Technological University, Nanyang Avenue, Singapore 639798

This paper presents the architecture design for the integrated inverse quantization and transform of the new H. 264 decoder. It caters for all data types including the luminance and chrominance data for both the inter and intra prediction modes. The design has been synthesized using the AMS (AustriaMicroSystems) 0.35 um at 3.3 volt technology. Results show that a hardware saving of 36% can be achieved by integrating the quantization and transform operations. The final circuit can process data at a rate of 524,510 macroblocks/s. This is fast enough for HDTV of 1280x720 frame size at 60 Hz.
THU PM 1.2 Integrated Circuits I (Room #304)
(VLSI Arithmetic Circuits)
VARIABLE BLOCK CARRY SKIP LOGIC USING REVERSIBLE GATES

Md. Rafiqul Islam, Md. Saiful Islam, Muhammad Rezaul Karim, Abdullah Al Mahmud and Hafiz

M. Hasan Babu

Department of Computer Science and Engineering

University of Dhaka

Dhaka-1000, Bangladesh

Reversible circuits have applications in digital signal processing, computer graphics, quantum computation and cryptography. In this paper, a generalized k*k reversible gate family is proposed and a 3*3 gate of the family is discussed. Inverter, AND, OR, NAND, NOR, and EXOR gates can be realized by this gate. Implementation of a fulladder circuit using two such 3*3 gates is given. This full-adder circuit contains only two reversible gates and produces no extra garbage outputs. The proposed full-adder circuit is efficient in terms of gate count, garbage outputs and quantum cost. A 4-bit carry skip adder is designed using this full-adder circuit and a variable block carry skip adder is discussed. Necessary equations required to evaluate these adder are presented.
A LOW-VOLTAGE LOW POWER ACCUMULATOR

Kwen-Siong Chong, Bah-Hwee Gwee and Joseph S. Chang 

Centre for Circuits and Systems

School of Electrical and Electronic Engineering, 

Nanyang Technological University, Singapore 639798 

We describe a 16-bit low-voltage (1.1V) micropower (~ 2.3µW/MHz) medium-speed (~ 58ns) small area (~ 0.013mm2) accumulator for a power-critical medium-speed digital signal processor in a digital hearing instrument. This accumulator on average features ~ 25% lower power, ~ 67% faster speed, ~ 75% better energy-delay-product and ~ 17% smaller area of all the accumulators compared. We obtain these attributes by integrating our low power Latch Adder with a latch and synchronizing the Latch Adder and the latch alternately. The 16-bit accumulator design as described herein is realized by using a 0.35µm CMOS process. We verify our proposed accumulator design by means of post-layout computer simulations and on the basic of prototype IC measurements. 

HARDWARE COST REDUCTION IN FAULT DETECTION MECHANISM FOR CONSTRUCTIVE TIMING VIOLATION TECHNIQUE

Kazuhiro Mima_ Toshinori Sato

Department of Artificial Intelligence

Kyushu Institute of Technology

Center for Microelectronic Systems

 Kyushu Institute of Technology

680-4 Kawazu, Iizuka, 820-8502 Japan

In this paper, we propose to reduce the hardware cost of an ALU that utilizes Constructive Timing Violation (CTV) technique. The hardware cost required by the previously proposed CTV technique is about three times bigger than that of the baseline ALU. In order to reduce the cost, we propose to share a part of ALU between the main and cheker parts in the CTV mechanism, and to utilize pipelining technique in the fault detection circuit. We implement the proposed mechanism in a carry select adder using Verilog-HDL and logic synthesis. From the detailed simulations, it is observed there is the potential that clock frequency can be boosted by 1.4 – 1.6 times. However, in practice, there are several problems found.

SIGNED BINARY ADDITION CIRCUITRY BASED ON TWO-BIT ENCODING SCHEMES 
Rajendra Katti, Bing Xiao and Xiaoyu Ruan 

Department of Electrical and Computer Engineering 

North Dakota State University, Fargo, North Dakota 58105, U.S.A. 

We propose a new signed binary (SB) addition circuit which employs the encoding scheme that encodes every two consecutive bits of SB digits and performs the addition two bits at a time. Compared with the best-known SB addition circuits described in [1] and [2], the proposed design reduces the number of input and output pins by 35%. The system complexity, the area, the number of gates and the power dissipation are also slightly reduced. The tradeoff is that the circuit delay is worse than previous works. 

IP SOFT CORE DESIGN OF FULL DIGITAL THREE-PHASE SPWM SIGNAL GENERATION SYSTEM

Tang Shanqiang Gao Yong Yu Ningmei
Electron Engineering Department,
Xi’an University of Technology, Xi’an 710048, P. R. China

According to the requirement of power electronics wide application, IP soft core of SPWM generation system is designed by natural sampling. Power frequency is accurate controlled by direct digital frequency synthesizer, and it makes power precision reaches at 16 bits. Seven levels control power frequency and eight levels control the carrier waveform frequency to adjust their parameters. And a test system is put up based on FPGA to perform hardware simulation on the whole system. The result of test shows that the function of system is perfect. 
AN ASYNCHRONOUS ADD-COMPARE-SELECT DESIGN FOR VITERBI DECODER

Zhao Bing, Hei Yong, Qiu Yu Lin

Institute of Microelectronics, Chinese Academy of Sciences,

Beijing, 100029, P.R.China

A novel asynchronous ACS(Add-Compare-Select) for Viterbi decoder is described. The circuits of asynchronous adder unit, asynchronous comparator unit, and asynchronous selector unit are proposed. The performance of asynchronous ACS is analyzed with the novel method based on multi-delay model. The results of performance analysis of asynchronous ACS show that the average case response time 3.66ns is only 45% the worst-case response time 8.1ns. It reveals that asynchronous ACS has some performance advantages than the synchronous one.

THU PM 1.3 Integrated Circuits II (Room #305)
(RF IC)
A 1.8V 3.1-10.6GHz CMOS Low-Noise Amplifier for 

Ultra-Wideband Applications 
Yang Lu, Kiat Seng Yeo, Jian Guo Ma, Manh Anh Do and Zheng Hao Lu 

Division of Circuits and Systems

School of Electrical and Electronic Engineering, 

Nanyang Technological University, Nanyang Avenue, Singapore 639798 

For the first time, a low-noise amplifier (LNA) for 3.1-10.6GHz ultra-wideband (UWB) applications is designed with a 0.18µm 1.8V standard RFCMOS technology. Simulation results show a relatively flat gain between 16.4dB and 19.8dB in the UWB band, a noise figure between 2.5dB and 4.0dB with an average of 3.0dB, good input and output matching and a total power dissipation of 22.1mW with input and output buffers included. 
1.5V, 1.96GHZ MONOLITHIC LOW NOISE AMPLIFIER IN 0.35µm CMOS TECHNOLOGY
Ram Singh Rana and Ye Ying1

Institute of Microelectronics, 11, Science Park Road 

Singapore 117685

1 Currently with Thomson Asia Pacific, 8, Jurong Town Hall Rd, Singapore

This paper presents a Low Noise Amplifier optimized for CDMA/PCS1900 applications and operating in the 1.96GHz. In this design, a single-ended, two-stage amplifier topology with inductive degeneration at the source is adopted in order to achieve a monolithic solution for low noise, high gain, low power, low intermodulation distortion and on-chip 50 Ohms input output impedance matching. The amplifier has been implemented in a standard 0.35µm CMOS process. It provides a forward gain of 19.8 dB with a noise figure of only 2.85 dB while drawing 9.6mA current from a 1.5 V supply. Circuit operation followed by achieved performance is provided.
A NOVEL APPROACH FOR ADAPTIVE BIASING OF RF POWER AMPLIFIERS

Ram Singh Rana and Wang Dong Xing#
Institute of Microelectronics, 11, Science Park Road, Singapore

 #ST Assembly Test Services, Singapore

In this paper, a novel approach for adaptive biasing of the power amplifiers used in radio frequency applications is introduced. This is based on generating the input signal dependant current to bias power amplifier. The use of an operational transconductance amplifier to provide the bias current for the core of power amplifier is proposed. It is used to derive the dynamic biasing current which depends on the input power of the radio frequency signal. Using ADS design environment, some simulations are carried out to see the functional behaviour of the proposed scheme. The design procedure and simulation results are presented.

A 2.5-MHz CMOS COMPLEX LOW-PASS FILTER WITH ON-CHIP AUTOMATIC TUNING FOR WCDMA TRANSCEIVER

Abhishek Kumar Khare1 and Khoo Ee Sze
1Singapore MIT Alliance, National University of Singapore, Singapore 117576

2Institute of Microelectronics, 11, Science Park Road, Science Park-II, Singapore 117685

Direct-conversion is an alternative wireless transceiver architecture to the well-established super heterodyne, particularly for highly integrated, low power terminals. Direct-conversion transceivers suffer from the imbalance of the I and Q paths. By using a complex low-pass filter topology instead of a conventional pair of real low-pass filters, this imperfection can be reduced. In this paper, design of a 3.3V, fifth order complex Chebyshev gm-C low-pass filter for WCDMA transceiver is presented. The filter has a 3-dB cutoff frequency of 2.5 MHz and has been designed in 0.35-μm standard CMOS technology. The designed filter has high input and output linearity, and good noise performance. On-chip automatic frequency tuning circuit has been designed to keep the filter frequency response immune to supply voltage, process and temperature variations. The designed frequency tuning circuit has a tuning error of less than 2%.

A 2.45 GHz Fully Integrated Wideband CMOS RF Front-End with 55 dB Image Rejection

Yuanjin Zheng, Sheng Jau Wong, Yong Xu, and Xiaoyu Miao

Institute of Microelectronics, 11 Science Park Road

 Singapore Science Park II

Singapore 110675, Singapore

In this paper, a novel fully integrated RF front-end of a wideband high-IF receiver is implemented in double-poly four-metal standard CMOS 0.35 µm process. It includes a low noise amplifier (LNA), an image rejection notch filter and an image rejection mixer (IRM). The whole chipset works on 2.45 GHz ISM band and can achieve 20 dB of power gain, 8 dB of noise figure (NF), -10 dB of input referred third-order intercept point (IIP3), and a total over 55 dB of image rejection. The design consumes 21 mA from 3 V supply and occupies area of 41.5 mm2. The proposed front-end can be used in most of wireless applications such as GSM, DECT, WCDMA, WLAN, and so on.

THU PM 1.4 Systems & Applications II (Room #309)
(DSP / uP ASIC)
TIME-DOMAIN SPEECH SCRAMBLING/DESCRAMBLING

TECHNIQUES, IMPLEMENTATIONS, EVALUATION AND ANALYSIS USING DSP

Jameel Ahmed   Dr. Nassar Ikram

Pakistan Navy Engineering College, Karachi

National University of Sciences and Technology Pakistan

Speech communication has always been placed at highest priority in civil as well as in military communication systems. Speech scrambling and descrambling, particularly in time-domain, has been a key component in these systems. In addition to security, fast implementation of security algorithms has found a significant room following the penetration of emerging technologies like Digital Signal Processors (DSP). This paper focuses on the time-domain speech scrambling/descrambling using hopping window and sliding window techniques. In first phase these two techniques are implemented on Intel® Pentium®-4 CPU at 1.80GHz with 256 MB RAM. In second phase the same techniques are implemented in real-time using Texas Instrument’s 32-bit floating-point DSP TMS320C6711 DSK. For speed, the obtained-results i.e., original-speech, scrambled-speech and descrambled-speech signals are critically evaluated and analyzed against their number of instructions and execution time on two different platforms. In order to observe the low residual intelligibility i.e., high security the same results are closely analyzed and compared by calculating the statistical measurements based on the attributes: mean, variance, standard deviation, average magnitude, average power and zero-crossings. Further, these results are demonstrated using Matlab 6.5 Release 14. Finally, a conclusion has been drawn as a blend of speed and security.

New Era of Mobile and Portable TV-Systems

Dr. Claus Muschallik, IEEE member 

Infineon Technologies Asia Pacific, 25 New Industrial Rd. Singapore 536211 

The evolution of television broadcasting from analogue to digital has become a reality in the fast moving technologies’ world today. In the next two years, we expect 35% (in terms of pcs.) of the TV reception being digital. Beside the conventional stationary TV receivers based in the houses, consumers are looking forward for portable and mobile (P&M) TV receivers. Mobile (M) receivers are able to move from one place to another, a typical application of (P&M) receiver is the TV receiver in a car. Portable (P) receivers are meant not only to be mobile but it enhances on its hassle free of being carried everywhere, this application could be a cellular phone with TV-reception. This P&M TV receivers’ development opens new possibilities and markets for consumers and providers respectively with different applications in the new era. In this paper, we would like to give you a better insight into the different kinds of P&M TV-systems, the current system approach using conventional devices and the future developments required for the successful introduction of such systems. We based our findings and research on the worldwide digital standards like DVB and ISDB. 

ADAPTIVE EQUALIZATION OF THE DISTORTED CHROMINANCE SIGNAL USING VSQLMp ERROR CRITERION

V. Chutchavong, P.Rukluea, C. Benjangkaprasert, O. Sangaroon, and K. Janchitrapongvej

Research Center for Communications and Information Technology (ReCCIT)

And Department of Information Engineering

Faculty of Engineering,

King Mongkut Institute of Technology Ladkrabang, Bangkok 10520, Thailand

This paper presents an adaptive equalizer using FIR Filter and variable step-size quantize least mean p-power error criterion (VSQLMp) algorithm for compensating the amplitude of Chrominance signal. The proposed equalizer can be enhanced and compressed the chrominance signal at color subcarrier and it is not taken into account how the signal is distorted. In addition, experimental results are carried out by using the modulated 20T sine squared signal.
AN NOVEL ASIC IMPLEMENTATION OF ADAPTIVE EQUALIZER FOR DIRECT CONVERSION RECEIVER APPLICATIONS
Yuanjin Zheng, Chong Yue Meng, Zhao Bin

Institute of Microelectronics,

11 Science Park Road, Singapore Science Park II,117685, Singapore.

A 50 MHz, 6-tap adaptive FIR equalizer ASIC has been realized in a 0.35 µm CMOS technology which is used in ISI and DC-offset cancellation for the Direct Conversion Receiver applications. The design of the chipset is based on the proposed Recursive Least Mean Square (RLMS) algorithm which enables the equalization and removal of DC offsets simultaneously in real time. The fabricated ASIC has a silicon area of 4.5 x 4.5mm2 with a total of 4 x 104 gates and a filter tap convergence rate of less than 2 µs.

DIGITAL CONTROL OF A INVERSE PENDULUM WITH 

LOW-COSTMICROCONTROLLER Z8

S. Braune

Department of Automation and Computer Sciences

Harz University of Applied Studies and Research, Germany

Friedrichstr. 57 – 59, 38855 Wernigerode, Germany, phone: +49 3943 659325, fax: +49 3943 659399,

Real time critical control of an inverse pendulum with low-cost-microcontroller will be presented. In this application complex control algorithm, without multiplication and division instructions are used with integer numbers. Additional different process parameters are observed and controlled. The paper shows the important parts of the process from control design to the realisation on low-cost-MC. Power electronics (IGBT) are directly controlled from the timers of the microcontroller. This application is used as teaching example to show how complex control algorithm are realizable with low system resources.

THU PM 1.5 Device &IC Technology I (Room #310)
(Semiconductor Process)
FAILURE ANALYSIS OF NON-STICK BONDPADS AND STUDIES OF FLUORINE-INDUCED CORROSION ON MICROCHIP AL BONDPADS IN WAFER FABRICAION
Hua Younan

Chartered Semiconductor Mfg Ltd

Woodlands Industrial Park D, Street 2, Singapore 738406

Fluorine contamination on microchip Al bondpads will result in fluorine-induced corrosion and non-stick bondpad problem during wire bonding process. In this paper, a non-stick bondpad case is discussed. Failure analysis results showed that the non-stick bondpad problem was caused by the fluorine contamination. Investigation and failure analysis results concluded that the fluorine contamination was not due to wafer fab process, but due to the wafer shipment packaging foam material. The mechanism and electrochemical model of fluorine-induced corrosion are also

discussed.

STUDIES ON A CHEMICAL STAINING METHOD AND APPLICATIONS IN FAILURE ANALYSIS OF WAFER FABRICATION
Y. N. Hua, G. B. Ang, Y.H. Tan and K. F. Lo

Chartered Semiconductor Mfg Ltd, Woodlands Industrial Park D, Street 2, Singapore 738406

Silicon defect, either stacking faults (SF) or silicon crystalline defects (SCD) in silicon substrate will affect yield of wafers. Currently, several chemical staining recipes are available to delineate these defects. Studies on the detection of silicon defect on cross-section sample were made in this paper. The recommended staining solution is Wright etch which could stain out defect from both <100> and <111> silicon substrates. The optimized analysis procedure allows not only detecting of silicon defect but also its distribution across the cross-section of the prepared sample.

STUDIES ON FLUORINE-RELATED CONTAMINATION ON

MICROCHIP AL BONDPADS IN WAFER FABRICATION
Hua Younan, N. Ramesh Rao, Tan Yao Hong, Tan Chin Wang and Lo Keng Foo

Chartered Semiconductor Mfg Ltd

Woodlands Industrial Park D, Street 2, Singapore 738406

Fluorine contamination on microchip Al bond pads will result in fluorine-induced corrosion and non-stick bond pads problem during wire bonding. In our previous studies, a fluorine contamination case due to the wafer shipment packaging-foam material has been studied. The mechanism of fluorine-induced corrosion was proposed. In this paper, another fluorine contamination case due to wafer fabrication process is investigated and possible root cause is identified. The mechanism of introducing fluorine contamination during photo-resist strip process of wafer fabrication is also discussed.
SCALING OF FULLY DEPLETED SOI MOSFETS WITH P POLY SIGE GATES

T.C.Lim, N.D.Jankovic, G.A.Armstrong

School of Electrical and Electronic Engineering, Queen’s University Belfast

Ashby Building, Stranmillis Road, Belfast
Northern Ireland BT9 5AH

As CMOS devices are scaled to ultra short gate lengths, it becomes increasingly difficult to achieve appropriate scaled complementary threshold voltages for n- and p- channel transistors. Fully depleted SOI is a prime candidate for high performance once the gate length is less than 100nm. Use of an alternative gate material offers some interesting possibilities to optimise device design. Any chosen gate material should ideally be compatible with conventional siliconprocessing.

A NEW SURFACE ROUNDING TECHNIQUE FOR DEEP SUBMICRON CMOS TRANSISTOR

Chan Yeen Tat1,2, Goh Wang Ling1, Ang Diing Shenp1, Tee Kian Meng2,3, Ganesh S. Samudra2 and Chan Lap Hung3

1School of Electrical and Electronic Engineering, Nanyang Technological University,

 Nanyang Avenue, S(639798)

2Department of Electrical and Computer Engineering, National University of Singapore,

 4 Engineering Dr 3, S(117576)

3 Chartered Semiconductor Manufacturing Ltd, 60, Woodlands Industrial Park D, St 2, S(738406)

The effect of oxidation temperature on corner rounding has been studied. As the temperature increases, the curvature of corners becomes larger. This effect improves the subthreshold behaviour and eliminates the “early turn on” effect. However, the bottom edges form a sharp convex curve which will lead to poor reliability behaviour. Hence, a new surface patterning technique using a novel etching process has been developed and is demonstrated in this paper to be able to achieve a rounded silicon channel. Unlike the thermal oxidation where corner rounding only takes place at the edges, this proposed method uses a two-stage etch process to round the entire silicon surface without compromising the bottom edges.

INFLUENCE OF OXIDE CHARGE TRAPPING OVER THE DRAIN EXTENSION ON THE OFF-STATE DRAIN LEAKAGE CURRENT
Jiayi Huang, T. P. Chen, and M. S. Tse

School of Electrical & Electronic Engineering , Nanyang Technological University, Nanyang Avenue, Singapore 639798

C. H. Ang and S. Manju

Chartered Semiconductor Manufacturing Ltd, Singapore 738406

With the further scaling down of the MOS device dimensions, the off-state drain leakage current becomes a critical issue for the device and circuit performance. In this paper, the effect of the oxide charge trapping on the off-state drain leakage current is studied quantitatively. After the electrical stress, the oxide charge trapping over the drain extension can change the off-state drain leakage current and affect the device performance. With a simple method the oxide charge trapping (Qox) over the drain extension is studied by measuring the off-state drain current Ioff governed by the EDT and BTBT before and after an electrical stress. It is found that the charge trapping distribution through the gate oxide changes with the stress time. 
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Until very recently, available equivalent circuit models for on-wafer interconnects with bends are very limited. In this paper, an experimental study of right-angled bends is discussed. Test structures were designed and fabricated by using a 0.18 µm CMOS process. Scattering parameters (s-parameters) were measured up to 20 GHz with HP8510C Vector Network Analyzer. An equivalent circuit model was constructed and the parameters were extracted directly from the measurements. The accuracy was verified by the measurement results. 
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The upper and lower bounds of the Elmore delay time for an n-cell RC interconnect network with capacitive load are presented.

EXTENSION OF TWO-POLE METHOD IN DELAY ESTIMATION
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This paper shows that instead of the AWE method, an approach to find two dominant approximate poles can also be applied for capturing the system behaviour of interconnect network. The two dominant approximate poles can be obtained from the crest value of beta-wave. Moreover, from the beta-wave, more pairs of approximate poles can be computed and used to approximate the exact system behaviour.
ACCURATE ANALYSIS OF DISTRIBUTED RLC TREES  

Xiaochun Li, Junfa Mao, Senior Member, IEEE, and Feng Cheng 
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In this paper, a new iterative method is presented for accurate analysis of distributed RLC trees. Based on the ABCD parameters of a distributed RLC line, the new method can derive the exact transfer functions for distributed RLC trees. Moment matching and second-order approximation are used for fast simulation of time responses of interconnect trees. The new method is fast with time complexity linearly proportional to the number of branches in distributed RLC trees and it is accurate with delay errors usually within 10% of SPICE simulation results. 
RF MODELING OF BALL GRID ARRAY PACKAGES

USING ELECTROMAGNETIC APPROACHES
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This paper presents radio-frequency (RF) modeling of ball grid array (BGA) packages with three-dimensional (3D) full-wave electromagnetic (EM) simulation. The effects of the signal traces, multi-layer substrates, bond wires, vias, and molding compounds are incorporated in the modeling of the BGA packages. The BGA packages with open-path and short-path configurations for RF measurement and modeling are studied. The RF characteristics of packages in terms of return loss and insertion loss are measured and simulated. The RF modeling results show that the EM approaches without any optimization process are able to provide good agreement between the measured and simulated S parameters of the BGA packages up to 5 GHz.

INFRASTRUCTURES FOR EDUCATION, RESEARCH AND INDUSTRY IN MICROELECTRONICS – DEVELOPMENTS AT CMP AND WORLDWIDE COOPERATION

B. Courtois, K. Torki, S. Colin, H. Delori, S. Eyraud, J-F Paillotin, G. di Pendina
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Infrastructures to provide access to custom integrated hardware manufacturing facilities are important because they allow Students and Researchers to access professional facilities at a reasonable cost, and they allow Companies to access small volume production, otherwise difficult to obtain directly from manufacturers. This paper is reviewing the most recent developments at CMP and major infrastructure services available today.

STUDY OF CHARGE STORAGE IN Si NANOCRYSTALS EMBEDDED IN SiO2 MATRIX BY ELECTROSTATIC FORCE MICROSCOPY 
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Electrostatic force microscopy is used in this work to study the charge decay characteristic in silicon nanocrystals (nc-Si). A wider initial charge cloud is observed for nc-Si distributed in the SiO2 surface region, indicating that more charges are deposited in nc-Si. The charge diffusion from charged nc-Si to neighboring uncharged nc-Si in the SiO2 matrix is found to be the dominant decay mechanism for the nc-Si confined in the SiO2 matrix, while charge diffusion out from the SiO2 matrix is the dominant mechanism for nc-Si distributed in the SiO2 surface region. This phenomenon is observed clearly with different charge decay characteristics for different nc-Si distributions in SiO2 matrix. 
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ANALYSIS OF LO LEAKAGE DUE TO LO MISMATCH IN CMOS GILBERT MIXER FOR DIRECT CONVERSION APPLICATION 
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The DC offset caused by the LO-RF feedthrough in the mixer of a direct conversion receiver is a serious problem. The LO leakage caused by the LO mismatch in double-balanced CMOS Gilbert mixers is examined and analyzed in four cases, no LO mismatch, LO phase mismatch only, LO amplitude mismatch only and the combination of the two mismatches. The relation between the mismatch and the LO leakage is derived. Simulations results shown are consistent with the analysis. 
ANALYSIS OF LO LEAKAGE OF CMOS GILBERT MIXER FOR DIRECT CONVERSION APPLICATION 
Jingjing Liu, Manh Anh Do, Kiat Seng Yeo and Jianguo Ma 
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DC offset caused by the LO feedthrough in the mixer of a direct conversion receiver is a serious problem. The LO leakage and LO feedthrough in double-balanced CMOS Gilbert mixers are analyzed from three aspects in this paper. They are an ideal mixer, a non-ideal mixer with parasitic effects and an ideal mixer with LO mismatch. It is found that the LO phase mismatch and LO amplitude mismatch are both exponentially proportional to the LO feedthrough. If both of them occur at the same time, the amplitude square of LO leakage is equal to the sum of the amplitude square of each contribution. 

Low-Power CMOS Transimpedance Amplifier for 10Gbit/s Optical Receivers 
Lu Zhenghao, Yeo Kiat-Seng, Ma Jian-Guo, 
Do Manh Anh and Lu Yang 

Center for Integrated Circuits and Systems, School of Electrical and Electronic Engineering, Nanyang Technological University, Nanyang Avenue, Singapore 639798

A novel low-power broadband transimpedance amplifier (TIA) is to be presented. Designed with CSM 0.18µm 1.8V RF CMOS technology, the proposed circuit employs regulated cascode (RGC) input stage to achieve broadband operation. The overall input referred noise is optimized with a series inductive tuning network and this tuning network also extends the bandwidth. Cadence SpectreRF simulation results show a bandwidth of 10.1GHz with a transimpedance gain of 56.5dBΩ. The simulated average power consumption is 9mW and the average input referred noise current spectral density is 11.6pA/sqrtHz over the bandwidth of interest.
A NEW SIMPLE AND LINEAR CMOS PHASE DETECTOR FOR LOW-POWER APPLICATIONS

R. Wu, K. S. Yeo, M. A. Do, J. G. Ma, X. P. Yu, J. J. Liu 
and G. Q. Yan 
RFIC Group, Center for Integrated Circuits and Systems (CICS)
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Singapore 639798

This paper describes a new simple linear phase detector using a standard 0.18µm CMOS process for high-speed clock and data recovery applications. The new phase detector is capable of operating with a 10-Gb/s random non-return-to-zero (NRZ) data and its structure is much simpler than the existing half-rate 10-Gb/s phase detectors reported so far. It also eliminates the half-cycle problem, which is inherent in existing linear phase detectors. 
DESIGN OF LOW PHASE NOISE TWO- AND FOUR-STAGE CMOS VOLTAGE-CONTROLLED RING OSCILLATORS 
Liu Hai Qi, Goh Wang Ling and Siek Liter 
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In this paper, two ring oscillator designs that are of two- and four-stage, for use in the 5-GHz and 2.4-GHz applications, and based on the 0.18-µm CMOS technology, are presented. The circuit uses cross-coupled FETs to introduce an additional delay into the inverter-based delay stage as well as to synchronize the outputs of the cell. The output frequency of the proposed two-stage ring oscillator ranges from 5.1 to 6.0 GHz with control voltages of 1.0 to 1.8 V. The simulated result of the phase noise is -101 dBc/Hz at 1-MHz offset from the center frequency of 6.0 GHz. The simulated power consumption of the design is 5.0 mW. 

A 5.8 GHz Low-Power, Low-Phase-Noise CMOS LC VCO for IEEE 802.11a Applications

Sau-Mou Wu and Yun-Hsien Lin

The Graduated School of Electrical Engineering
Yuan-Ze University

135 Yuan-Tong Road, Chung-Li, Taiwan, ROC.

A low-power and low-phase-noise 5.8GHz LC voltage-controlled oscillator (VCO) for IEEE 802.11a WLAN applications is designed and fabricated in UMC 0.18um 1P6M CMOS process. The VCO core consumes only 0.89mW with single 1.8V supply. It has a tuning range of 310MHz with low phase noise performance of -111dBc/Hz at 1MHz offset from the center frequency throughout the tuning range. Low power and low phase noise have been achieved simultaneously by the use of complementary cross-coupled topology. Compared with the recent proposed works, it shows a superior phase noise performance while with very low power consumption by using the power-frequency-normalized (PFN) figure of merit.
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A DIGITAL PROTOTYPING REALIZATION FOR A CONTEXT SWITCHABLE RECONFIGURABLE FUZZY INFERENCE CHIP
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The time-critical nature of many applications necessitates the hardware implementation for fuzzy inferencing. Fuzzy inference chip is designed to cater for such a requirement. Research on fuzzy inference chip for traditional fuzzy systems is well developed. While in some applications where the scenarios change dynamically, the fuzzy inference chip is required to be conveniently reconfigured online. A reconfigurable fuzzy inference chip (RFIC) has been proposed in our previous works. The RFIC serves as an ideal platform to realize intrinsic evolvable fuzzy hardware, since it allows for real-time online context switching. This paper describes the digital prototyping design of the RFIC. The architecture is built by using VHDL (Very High Speed Integration Hardware Description Language) in Mentor Graphics FPGA Advantage Version 6.1 environment.

HARDWARE IMPLEMENATION OF LOKI BLOCK CIPHER
A. Valizadeh, M. Saheb Zamani, B. Sadeghian, F. Mehdipour 
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This paper presents a hardware implementation of LOKI block cipher algorithm. LOKI’s main components and key schedule has been implemented on both programmable hardware and ASIC targets. We synthesized our implementation in LeonardoSpectrum synthesis tool and simulated it in ModelSim simulator. Our results shows that the hardware implementation of this algorithm achieved up to 10000 times speedup compared to software implementation. This large speedup is mainly due to the properties of LOKI that uses exponentiation in Galois Field (GF). Therefore LOKI may be implemented in frequencies faster than DES cipher algorithm and hence it may be used when high performance systems are desired. 

A NEW DESIGN FLOW AND TEMPORAL PARTITIONING ALGORITHM FOR RECONFIGURABLE COMPUTING SYSTEMS

Farhad Mehdipour* Morteza Saheb Zamani ** Mehdi Sedighi**
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Reconfigurable computing systems combine general-purpose processors and programmable hardware capabilities to take advantage of the strengths of hardware and software. Lack of appropriate compilers for generating configurations and their scheduling is one of the main challenges in this domain. In this paper, a new design flow will be proposed for static compilation of reconfigurable computing applications. This design flow combines the synthesis and physical design aspects for performing the static compilation process. We have presented a new temporal partitioning algorithm for partitioning and scheduling. Our developed tool takes a task graph and then compiles it to number of configurations. Similarity factor has been defined to increase the similarity of successive partitions such a way that the time of reconfiguration on a partially reconfigurable hardware decreases. We have used VPR tool for placement and routing and generating the final configurations. We use firm modules, which have been designed and stored in a library.
RECONFIGURATION OF RTL DESIGNS USING JBits

B. Najafi, B. Sadeghian, M. Saheb Zamani, F.Mehdipour
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JBits software can be used to implement reconfigurable designs on FGPAs, while describing a circuit with JBits may be complicated, especially in large designs, due to its low level features. In this paper, we propose a method in which traditional tools are used to describe a circuit in RTL level with VHDL or Verilog, and then JBits is used only for reconfiguration. We use Xilinx Foundation3.1i to design, synthesis, place, and route our partially evaluated circuit, and use JBits only for reconfiguration purpose. We used this method to implement a 160-bit block cipher and show that its performance and area has been improved compared with another implementation without partial evaluation. 

SOLVING CONSTRAINT SATISFACTION OPTIMIZATION PROBLEM USING AN INTEGRATED ALGORITHM DEVELOPMENT ENVIRONMENT

Y. L. Xu and M. H. Lim

Division of Circuits and Systems
School of Electrical and Electronic Engineering,

Nanyang Technological University, Nanyang Avenue, Singapore 639798

We present an integrated algorithm development environment, termed as quadratic assignment problem integrated development environment (QIDE). It provides an open and friendly interface for users to test and configure different algorithms for solving quadratic assignment problem (QAP). With QIDE, source codes for the desired algorithm are generated. Furthermore, it serves as a platform for users to modify and tune the algorithm to solve other related problems with significantly reduced coding effort. In our work reported here, we provide illustration of how much an environment can be used to facilitate the development of algorithms for solving constraints satisfaction problems, in particular the N-queen  combinatorial optimization problem. The simple conversion process is described and the simulation results for problems of various sizes are presented.

DIGITAL CONTROL-UNIT IMPLEMENTATION FOR A RECONFIGURABLE ADC
A. Stojcevski, V. Vibhute, J. Singh, and A. Zayegh 
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 Victoria University 

P.O. BOX 14428, Melbourne City, MC
Victoria 8001, Australia

A digital control unit has been proposed, which is used to reconfigure a pipeline ADC for a mobile terminal receiver. The proposed design automatically scales the word length by monitoring the quantisation error along the in-band and out-of-bands powers in the UTRA-TDD spectrum. The ADC performance was evaluated in a simulation UTRA-TDD environment because of the large near far problem caused by adjacent channel interference from adjacent mobiles and base stations. Results show that by using the digital controller to reconfigure the ADC, up to 75% power dissipation could be saved, when compared to a fixed 16 bits ADC without the use of the controller. This will prolong talk and standby time in a mobile terminal. 
Design of 80387 Floating Point Math Coprocessor

P.Karthigaikumar T.T.Ashok Rajaa N.M.Sivamangai D. JackulineMoni
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In this paper we present the implementation of a reconfigurable arithmetic coprocessor. In this coprocessor, we can perform floating-point multiplication, other arithmetic and logical operations like division, shift left/right. Because of the ease of VLSI implementation and fast, parallel operations, the coprocessor is highly suitable for such computations-intensive application areas like graphics, image processing, signal processing and weather forecasting. In this Paper, we have developed a complete set of VHDL modules, through which different stages of Xilinx Foundation Express 3.1i, finally give rise to the bit stream file which is downloaded from the PC to the FPGA board to configure the FPGA chip as the desired arithmetic coprocessor.

THU PM 2.4 Systems & Applications IV (Room #309)
(System-on-chip / Biomedical Applications)
MEMORY BASED BANDWIDTH POLICING IN LAN SWITCHES
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Bandwidth Policing is used to limit user traffic as per the conditions of the Subscriber Level Agreement (SLA). Such a Bandwidth Policing Engine is present in Access Aggregators and Ethernet switching equipment used for Customer Access in the last mile. Bandwidth Policing prevents misbehaving user flows from using unpaid-for resources. In this paper, we present a single memory (RAM) based token bucket scheme to implement bandwidth policing in an Ethernet switch. Each user is allocated tokens at a uniform rate. Whenever the user sends a packet he/she uses as many tokens as the length of the packet. In the event that the user does not use his/her tokens, the tokens keep accumulating in a “token bucket” up to a certain Burst size. This scheme can be used to monitor and police both the average and peak utilization of bandwidth by end-users and several options are available to deal with flows that exceed their pre-allocated bandwidths.

FLEXIBLE MULTI-BANK ARCHITECTURE FOR POWER-CONSTRAINT 3GPP-HSPDA DEINTERLEAVING APPLICATIONS

Pasquale Imbesi*, Filippo Speziali*, Armin Wellig** 
and Julien Zory**

Advanced System Technology, STMicroelectronics,

*Catania, Italy - **Geneva, Switzerland. 

Interleaving is a key component of nowadays wireless systems that is used to protect the communication against burst errors. The interleaver block breaks the temporal correlation of successive samples by reshuffling them prior to transmission. In state-of-the-art solutions, this memory intensive operation is both power consuming due to frequent accesses to large memories and area inefficient due to large adaptation buffers. In this paper, we propose a novel interleaved de-interleaving scheme which significantly reduces the overall number of memory accesses in the presence of several time-aligned physical channels. A flexible multi-bank architecture is employed to achieve low-power high throughput de-interleaving. The high-speed data packet access (HSDPA) as defined in 3GPP serves as target application, where energy reductions of up to 60% with negligible logic overhead is observed for STMicroelectronics’ 0.13 m CMOS process technology.

Efficient Wrapper/TAM Co-Optimization for SOC Using Rectangle Packing

Md. Rafiqul Islam, Muhammad Rezaul Karim, Abdullah Al Mahmud, Md. Saiful Islam and Hafiz Md. Hasan Babu

Department of Computer Science and Engineering

University of Dhaka, Dhaka-1000, Bangladesh

The testing time for a system-on-chip(SOC) largely depends on the design of test wrappers and the test access mechanism(TAM).Wrapper/TAM co-optimization is therefore necessary to minimize SOC testing time . In this paper, we propose an efficient algorithm to construct wrappers that reduce testing time for cores. We further propose a new approach for wrapper/TAM co-optimization based on two-dimensional rectangle packing. This approach considers the diagonal length of the rectangles to emphasize on both TAM widths required by a core and its corresponding testing time.
A Non-Uniform Cache Architecture on Networks-on-Chip:

A Fully Associative Approach with Pre-Promotion
Akio Kodama

Systems Research & Development Center 
Department of Artificial Itelligence

Toshinori Sato

NS Solutions Corporation Kyushu Institute of Technology
Global interconnect becomes the delay bottleneck in microprocessor designs, and latency for large on-chip caches will be intolerable in deep submicron technologies. The recently-proposed Non-Uniform Cache Architectures (NUCAs) exploit the variation in access time across subarrays to reduce typical latency. In the dynamic NUCA (D-NUCA) design, a set-associative structure is selected and thus the flexibility of data placement and replacement is limited. This paper investigates one of the unexplored design space; a fully associative approach. In addition, we propose a pre-promotion technique to reduce the number of incremental search in the distributed cache banks. We show that, compared with a traditional multi-level cache, up to 110% improvement in IPC is achieved at 30nm.
APPLICATION OF TIME-FREQUENCY ANALYSIS IN EXON CLASSIFICATION

Renjun Yu* and Eng Chong Tan

School of Computer Engineering,
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The purpose is to apply digital signal processing (DSP) techniques to the field of Biology. A set of DSP techniques is implemented to perform analysis of DNA sequences, in particular to analyze the exon and intron areas by their frequency properties. Since genomic information is digital in a real sense, it comes in sequences (character strings) where each element is one out of a finite number of possible entities. On the other hand, DSP techniques deal with numerical sequences rather than character strings, a proper map will be discussed before DSP tools can be used. Then DSP methods like discrete Fourier transform (DFT) and Time-Frequency distribution (TFD) are utilized for the detection based on their frequency properties. A small dataset of HMR195 is used to test the performance of the algorithm. 

4-CHANNEL BIO-IMPEDANCE MEASUREMENT SYSTEM FOR MEDICAL APPLICATIONS

Apinai Rerkratn*, Kitiphol Chitsakul**, and Manus Sangworasil**

*Electronics Research Center, Faculty of Engineering

**Department of Electronics, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang,
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In this paper we introduce a new multi-channel system for measuring electrical impedance of biological tissues. This 4-channel impedance measurement system was designed to achieve high sensitivity, high resolution, good stability and safety for medical applications. The system consists of a sine-wave oscillator, an 16X4 multiplexer, a voltage control current source, an instrumentation amplifier, a band pass filter, a detector, a low pass filter, an isolation amplifier and an A/D converter. Results of some experiments with the resistance box have been shown that we have obtained a bio-impedance measurement system with high sensitivity, high resolution, good stability and safety for medical applications.
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DECIMATION FOR COMPLEX SIGMA DELTA ANALOG TO DIGITAL CONVERSION IN A LOW-IF GPS RECEIVER

Anjana Ghosh, B G Chandrashekar, Venkatraman Srinivasan, S K Nandy
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An architecture for performing narrow band digital filtering on the output of a complex band pass SIGMA DELTA analog to digital converter is presented. This is implemented in a single chip low-IF GPS receiver. Existing literature in the field of wireless transceivers, using low IF oversampled modulators, places a frequency down conversion stage before the decimation block; the latter being a low pass filter section. In this work, the decimation digital filtering is performed on the low-IF signal before the baseband downconversion stage. The complex bandpass modulator output is complex. This digital filter architecture samples the complex input, performs complex band pass filtering and generates a real band pass signal at its output. A manipulation with the complex filter coefficients reduces the computational complexity. This work explains the architecture and design of these digital filters.
DISTRIBUTED ACTIVE RC SINUSOIDAL OSCILLATOR CONTROL FREQUENCY  BY SINGLE POLE AMPLIFIER 

V.Pirajnanchai1,2 , K.Janchitrapongvej1 and N.Songthanapitak2 
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King Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand 10520 

2 Electronic and Telecommunication Engineering Department , Faculty of Engineering , 

Rajamangala Institute of Technology (Main Campus)  
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In this paper used an Active Uniformly Distributed RC lines circuit is application to sinusoidal oscillator. The frequency of oscillator can be controlled and adjustable by varying an single pole amplifier. The circuit incorporated an gain controller loop (ko) for amplitude stabilization with low distortion. The realization of simulation and experimental results are in reasonably good agreement with the theoretical, and very low harmonic distortion. This circuit can be suitable for the process fabricated LSI chip, and can be application in electronic communications system. 
A 14+ bit Integrated Analog Front End for Wideband Voice Codecs

Yu Wen, Ma Fan Yung, Melvin Chow, Kenneth Choong

Development Centre, Infineon Technologies Asia-Pacific, Singapore

A mixed-signal transceiver for voice applications has been designed and integrated in an advanced digital telephony chip. The transceiver comprises receive and transmit data paths, interface to digital filters and controller, bias/reference and clock generation circuits (master clock from digital section). The receive path functionality includes programmable gain amplification (42dB), anti-alias filtering (2-pole 60kHz nominal corner) and switched-capacitor (SC) single-bit 2nd order delta-sigma ADC modulator oversampling at 4MHz. The single-bit noise shaped bit stream is connected to a digital decimation filter. The transmit path functionality includes SC DAC, 2nd order post-filter (60kHz nominal corner frequency), programmable gain amplification (11.5dB) and 20 ohm (loudspeaker) and 200 ohm (handset, headset) output drivers. The data input to the transmit path is a 4MHz single-bit stream from a 2nd order digital noise shaper. To facilitate test evaluation of the transceiver receive-transmit loopback paths are available. The transceiver has been implemented in a single-poly 4-metal dual-gate oxide 180nm CMOS technology occupying 3.7mm2 (including pads) and consumes 10mA (quiescent) from 3.3V supply. Measured results indicate a dynamic range of at least 90 dB in both transmit and receive paths. THD has been measured to be 79 dB (transmit path) and 50 dB (receive path).

A CMOS DUTY CYCLE CORRECTOR FOR HIGH-SPEED PHASE-LOCKED LOOP

X. P. Fan and P. K. Chan

School of Electrical and Electronic Engineering,

Nanyang Technological University, Nanyang Avenue

 Singapore 639798

A simple CMOS duty cycle corrector (DCC) for high-speed phase-locked loop (PLL) is presented in this paper. The circuit is designed to achieve 50% duty cycle of PLL output whilst without increasing the voltage control oscillator (VCO) frequency. It consists of two divider circuits and one digital multiplication circuit, occupying the silicon area of 6500µm2. The duty cycle corrector is simulated using AMS 0.35um CMOS process, with the capability to correct the input signals having duty cycle in the range of 10% to 90%. The circuit is implemented in a 200MHz PLL, operating at a 3V power supply and consuming negligible power on the basis of simplicity. The simulation results have shown that the output of PLL has achieved a typical 50% duty cycle, with maximum of 0.8% fluctuation under worst case process, demonstrating that the DCC is insensitive to process variation.


THE CONTROLLABILITY OF RLCM NETWORKS OVER F(Z) AND THEIR APPLICATIONS

XIAO-YU FENG1 and KAI-SHENG LU2

1 Wuhan University of Technology, Dept. of Electronic and Information Engineering, Wuhan 430063, CHINA

2Wuhan University of Technology, Dept. of Marine Automation, Wuhan 430063, CHINA

If the values of resistors, capacitors, and self and mutual inductors in RLCM network are regard as independently variable parameters, the network is defined over the field F(z) of all rational functions in its physical parameters. Some concepts and results on the reducibility and separability for this network are presented; the controllability problem and application are discussed.
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CHARACTER TO BRAILLE TRANSLATION USING ARTIFICIAL NEURAL NETWORK

Thiang, Robby Alimin, Resmana Lim
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121-131 Siwalankerto, Surabaya, Indonesia

YPAB (Institution for Blind Children in Indonesia) needs a tool to copy and translate a text book into Braille character. Therefore, this paper describes about a system, which is developed for character or alphabet to Braille translation. This system used 22 features extraction method to reduce the data and back propagation neural network as the recognition method. The images of text, which were captured by using a scanner, will be processed by using image processing for getting the characters. After recognition process, the character will be translated to braille. Experiment was done in various training parameter value of artificial neural network to see the performance of artificial neural network and 22 features extraction method. The result showed that 22 features extraction could extract data input each character. The system could achieve 73 % of recognition rate.

FAST FUZZY-CONTROL-ALGORITHMS TO USE IN LOW-COST-MICROCONTROLLERS

K.-D. Kramer, S.Wöhlbier and C. Blankenberg 

Department of Automation and Computer Sciences
Hochschule Harz

 University of Applied Studies and Research, 

D-38855 Wernigerode, Germany 

Low-Cost-Microcontrollers (LCMC) possess reduced resources in the field of the Arithmetic/Logic Unit (ALU) and the available memory (data and code). That’s why arithmetic expensive Fuzzy Control (FC)-algorithms are only inhibited or not at all to implement on such architectures. In this paper should be represented fast FC-algorithms, which are successfully applied on LCMC. 

OPTIMAL FUZZY CONTROLLER DESIGN BASED ON MIND EVOLUTIONARY ALGORITHM

Yuxia Qiu, Gang Xie and Keming Xie

Information Engineering College of Taiyuan University of Technology

79 West Yingze Street, Taiyuan, Shangxi, China, 030024

The design of an optimal fuzzy controller (OFC) is to ascertain systemic optimal operation conditions. That is, to find the point where parameters cooperate best in order to guarantee the system is stabilized beside optimal control point. When controller structure is complex, the design can hardly be finished by manpower. Thereby it is necessary and has been proved validly that other intelligent algorithms are introduced into fuzzy controller design. Mind Evolutionary Algorithm (MEA for short) ,which is a new type of evolutional computing method that simulates the evolution process of people’s thought, has fast convergence speed and high searching efficiency. In this paper MEA is applied to the OFC design and a design method based on MEA is presented. In the design of fuzzy controller, MEA is used to find out the optimal fuzzy rules and other parameters so that the design is intelligentized and automatized. The simulative experiment comparing with conventional design method shows that the method is feasible and effective because the control parameters are “optimal”.
A FUZZY-LOGIC-BASED TRAFFIC LIGHT CONTROL SYSTEM

Xie Keming, Liu Daliang and Xie Jun

Information Engineering College of Taiyuan University of Technology, Taiyuan Shanxi, China, 030024

This paper combines car densities in all directions with the waiting time for the stopped cars, and puts forward a fuzzy-logic-based intelligent traffic light control system that can simulate a traffic policeman. The fuzzy logic controller has triple inputs and the output is the car’s priority to get through the intersection. We have implemented the fuzzy logic module using Programmable Logic Controller (PLC) and simulated it in MATLAB. 

FRI AM 1.3 Systems & Applications VI (Room #305)
(Sensors / EMC)
THEORETICAL STUDIES OF AN ELECTROSTATIC MICROACTUATOR FOR LARGE ANGULAR DEFLECTION APPLICATIONS 

Chee Chung, Wong 1,2, Janak Singh2, and Z. W, Zhong1
1Nanyang Technological University, 50 Nanyang Avenue, Singapore-639798

2Institute of Microelectronics, 11, Science Park Road, Singapore 117685

This article presents design, simulations, and theoretical modeling of an electrostatic actuator, which can be used to obtain large angular deflection in a 3D free space micromirror switch. The mathematical formulation for the electrostatic actuator is first derived in both electrostatic and structural model. Following that, a reverse sequential loop analysis is used to integrate the two models together. Finally, these two models are used to generate voltage vs. deflection values in tabular format through a reverse sequential close loop programming in MS Excel. A methodology for finite element analysis (FEA) on the electrostatic actuator has been presented. The micro mirror switch has also been modelled using coupled field simulation in ANSYS 8.0. The theoretical and simulated results are found to be in good agreement, demonstrating an accurate analysis.

DEVELOPMENT OF CONTROL SOFTWARE FOR ELECTROMAGNETIC IMMUNITY TEST SYSTEM

Jie Gao, Erping Li

Computational Electromagnetic and Electronics Division

Institute of High Performance Computing

1 Science Park Road, #01-01 The Capricorn, Singapore Science Park II,Singapore 117528

Quek Chin Wee, Chow Wee Sing, Lim Mou Kuan

EMC Center/Integrated Communications Division

CET Technologies Pte Ltd

100 Jurong East Street 21,Singapore Technologies Building

Control software for an Electromagnetic Immunity (EMI) test system has been developed by using LabVIEW. The architecture is a programmable state machine. Realization of the EMI standard is a matter of programming the state machine. In this paper, EMI test standard IEC61000-4-21 is briefly analysed after the introduction of the system. Then, architecture design and implementation of control software to complete standard procedure and meet the complicated requirements is presented.

AN IMPROVED INTEGRAL EQUATION APPRAOCH FOR FINITE-SIZE PRINTED CIRCUIT EMI ANALYSIS 

Z. H. Liu*, K. Y. See* and E. P. Li# 
*Division of Circuits and Systems, School of Electrical and Electronic Engineering, 

Nanyang Technological University, Nanyang Avenue, Singapore 639798 

#Division of Computational Electronics and Electromagnetics

 Institute of High Performance Computing 

The Capricon, Science Park II, Singapore 117528 

As the trend of miniaturization and high speed design continues, the effects of finite-size substrate and ground plane of printed circuit board (PCB) on circuit performance can no longer be ignored. A rigorous but efficient integral equation approach to analyze typical EMI problems, such as crosstalk and EM radiation of finite-size PCB, is presented. Using 2D rooftop and 3D pulse functions as the basis functions for the conductor current and substrate polarization current, respectively, a Method of Moments (MoM) [1] numerical simulation code is developed. Good agreement with experimental result is demonstrated.

MODELING OF POWER/GROUND NOISE OF HIGH-SPEED DIGITAL CIRCUIT USING SPICE 

L.K.Kee*, K.Y.See* and R.Chin# 
*Division of Circuits and Systems, School of Electrical and Electronic Engineering, 

Nanyang Technological University, Nanyang Avenue, Singapore 639798 

#MFS Technology (S) Pte Ltd, 22 Tuas Avenue 8, Singapore 639237 

A SPICE-compatible modelling technique to predict power/ground noise of high-speed digital circuit is proposed. Given the geometry and the material of the printed circuit layout, distributed unit cells composed of inductive and capacitive elements are derived for typical printed circuit structures. With these SPICE-compatible unit cells, the effect of different printed circuit layout on power/ground noise can be simulated and analyzed with ease. The time-domain simulations for two different circuit layouts of a modulo-16 up counter circuit are shown to demonstrate the impact of printed circuit layout on power/ground noise of a digital circuit.

FRI AM 1.4 Integrated Circuits VI (Room #309)
(Memories / Fault Tolerant)
A LOW-POWER SPLIT-OUTPUT DOUBLE EDGE-TRIGGERED FLIP-FLOP 
Phyu Myint Wai, Goh Wang Ling and Yeo Kiat Seng 

Division of Circuits and Systems

 School of Electrical and Electronic Engineering, 

Nanyang Technological University, Nanyang Avenue

 Singapore 639798

The advantage of using single phase clocked circuits in VLSI system design is well known. This class of circuits has the advantage of a simple clock distribution, minimum area for clock routing and reduced clock skew. In this paper, a True-Single-Phase-Clocked (TSPC) Split-Output double edge-triggered flip-flop with Basic and Logic Combining Section based (SO-BAL-DETFF) will be presented. The SO-BAL-DETFF uses split-output dynamic TSPC latches so that their outputs can be merged by utilising the Basic and Logic Combining section to act like a double edge-triggered flip-flop. The total transistors count and the clocked transistors are significantly reduced as compared to other double edge-triggered flip-flops (DETFFs). The main advantage of the proposed DETFF is the reduced loading of the clock signal because of its reduced number of clocked transistors per flip-flop. The number of transistors is reduced by 11% to 20% and the overall power is enhanced by 7.2% to 25.4% for maximum data input activities as compared to other DETFFs. 
PMODELLING CHARACTERISTICS of SILICON

QUANTUM DOT FLASH MEMORY WITH HIGH-k DIELECTRICS
K.H. Zhou, P.Bai, C.C. Chong,

Institute of High Performance Computing

 Singapore Science Park II, Singapore 117528

G.S. Samudra

Department of Electrical and Computer Engineering, National University of Singapore,

10 Kent Ridge Crescent, Singapore 119260

In this paper, we have conducted a theoretical study on the characteristics of the silicon quantum dot flash memory with high-k dielectrics. High-k dielectrics, HfO2 and HfAlO, are considered and compared with SiO2. Results show that, due to the high dielectric constant and low electron barrier height, the use of high-k dielectrics offers higher programming current at lower operation voltage and better retention time. It demonstrates that high-k dielectrics with advantages of faster programming/erase speed and longer retention time are promising candidates for replacing conventional SiO2 insulator.

Register Controlled Digital Delay Locked Loop (DLL) Design For DDR333 SDRAM Interface
Kim Wee Ng and Hui Fu

Infineon Technologies Asia Pacific Pte Ltd

Development Center Singapore, Microcontroller

168 Kallang Way, Singapore 349253

Phase Locked Loop (PLL) is used in most of today’s System-on-Chip (SoC) for clock generation. In recent years, due to the growing requirement for high speed inter-chip synchronous communication, Delay Locked Loop (DLL) attracts more and more attention for clock de-skewing and for controlling signal delay. Compared to PLL, DLL has no clock synthesizer and only locks the phase shifting. In this paper, a fully digital register controlled DLL design is presented and is used for DDR333 SDRAM interface. The basic master-slave delay line architecture and the circuit design of the various sub-blocks are discussed in detail. The design is deployed in a 0.13um CMOS technology DDR SDRAM controller and is shown to be robust to process parameter, operating voltage, and temperature (PVT) variations.

Fault Tolerant of Communication Link on Distributed System

Hany Ferdinando

Department of Electrical Engineering

Petra Christian University, Siwalankerto 121-131 Surabaya, Indonesia – 60236

In distributed system, every node is connected to each other so that they can do some communication. They communicate not only data but also control command from one node to other nodes. The communication link is essential; therefore, it should be available all the time. If the communication link fails, then the distributed system can be halted. To this case, a fault tolerant on communication link can be proposed. It means the system will use one of the alternative links when the primary link fails. The implementation uses link driver concept of the Communicating Threads (CT) Library. For demonstration purpose, there are two nodes of ADSP-21992. One node sends data to the other node. When the communication link fails, the system switches to the alternative link. The primary link is the CAN (Control Area Network) bus and the alternative one is SPORT (Serial PORT). System always uses the highest priority link, which is available. The experiments show that it is easy to build fault tolerant of communication link on the distributed system. Response of the system is limited by the method in which the link detection is implemented. Another constraint is the speed of data transfer rate used on the fieldbus.
FRI AM 1.5 Device & IC Technology II (Room #310)
(Modeling & Characterization)
HSPICE SIMULATION MODEL OF CLOCK-CONTROLLED NEURON-MOS INTEGRATED CIRCUIT
Yang Yuan, Gao Yong and Yu Ningmei

Department of Electronics Engineering, Xi’an University of Technology, Xi’an 710048, P. R. China

Based on the analysis of the floating-gate potential and the capacitance model of clock-controlled neuron-MOS, a more accurate HSPICE model of clock-controlled neuron-MOS for integrated circuit simulation is presented. In this model the parasitical field capacitance between the floating gate and the substrate, which consists of the field oxide layer capacitance in series to the depletion layer capacitance is considered. Further more, this model also can be used for ordinary neuron-MOS model by setting some model parameters as specified value. Two-input ordinary neuron-MOS’s drain current-gate voltage characteristics is obtained through DC sweep simulation using this model as an ordinary neuron-MOS. The model is also verified by circuit simulation. The compare between the simulation curve and the experiment result show that this model is available.
NOVEL EFFECTIVE CHANNEL LENGTH AND WIDTH MEASUREMENT BASED ON OUTPUT CONDUCTANCE FOR DEEP SUBMICRON MOS TRANSISTORS

See Kwang Seng1,2, Lau Wai Shing1, Jo Kwang Hyun2, Eng Chee Wee1,2,

Tee Kheng Chok2 and Chan Lap Hung2

1School of Electrical and Electronic Engineering, Nanyang Technological University, Nanyang Avenue, S(639798)

2Chartered Semiconductor Manufacturing, 60, Woodlands Industrial Park D, St 2, S(738406)

A novel Leff and Weff measurement based on output conductance for deep submicron MOS transistors will be presented. Previously, the popular method of measuring Leff using the Shift-and-Ratio method has been reported to haveits limitations for measuring short MOS transistors with halo/pocket implant due to degraded mobility of short MOS transistors as well as non-negligible effective mobility dependence on gate bias, which will therefore result in a longer than expected Leff being extracted. Adopting the method proposed in this paper, which has taken effective mobility dependence on gate bias and the mobility degradation of halo-implanted transistors into consideration, we were able to obtain a more accurate and reasonable Leff compared to that obtained by the Shift-and-Ratio method, based on XTEM results. Furthermore, the method proposed can be extended to measure Weff effectively for gate width dimensions down to deep submicron level.

Characterization and Modeling of Balun on Silicon Substrate

Yong Zhong Xiong*, T.Hui Teo* and J. S. Fu**

*Integrated Circuit and System Laboratory, Institute of Microelectronics, 

11 Science Park Road,

Singapore Science Park-II, Singapore 117685.

**School of Electrical and Electronics Engineering, Nanyang Technological University, Singapore.

A direct extraction method of equivalent circuit parameters for balun on silicon substrate is developed. Three ports balun is the targeted device for this extraction method. The extraction is based on two-port measurement instead of three-port by grounding the third port. The use of on-chip 50Ω load is also avoided. Hence, this method greatly simplified the measurement and extraction process. One set of balun fabricated on 0.18µm standard CMOS process with single-poly-6-metal is used as the test vehicle. The extraction results are in excellent agreement with the measured results up to 10GHz
RESEARCH AND CHARACTERIZATION ON THE
 MULTI-PATH EFFECT IN UWB CHANNEL
Ong Hwee Woon Zhou Lei Tian Tong

Department of ICS-GHIC, Institute of Microelectronics,

11 Science Park Road, Singapore Science Park II

Singapore 117685

In the paper multi-path effect in UWB channel is studied and a model is presented to characterize the multi-path effect in a standard room (5×8m2). The model is based on principle theory. A comparison between the model and statistic data is presented. The comparison shows the model is reliable and revealed principle characteristics of the UWB channel. All works are based on Matlab6.5 and Simulink. 
EFFECT OF GATE LEAKAGE CURRENT PARTITION SCHEMES ON CHANNEL CURRENT AND EFFECTIVE MOBILITY EXTRACTION
Jiayi Huang, T. P. Chen,

School of Electrical & Electronic Engineering,

Nanyang Technological University, Nanyang Avenue

Singapore 639798

C. H. Ang, and S. Manju

Chartered Semiconductor Manufacturing Ltd, Singapore 738406

Symmetrical and asymmetrical gate current partition schemes are investigated in this work. The impacts of the two partition schemes on channel current Ids and effective mobility µeff measurements were studied. It is noticed that for the MOSFETs with the gate oxide thickness (Tox) of around 2nm, there is no a big difference in extracting Ids and µeff between the symmetrical and asymmetrical partition schemes. It is concluded that the simple symmetrical gate current partition can be used for the µeff extraction without considerable error. 

FRI AM 2.1 Integrated Circuits VII (Room #303)
(RF IC)
AN ANALYSIS AND ANALOG INTERPRETATION OF SCATTERING PARAMETERS FOR HETEROJUNCTION BIPOLAR TRANSISTORS 

1M.S. Alam and 2G.A Armstrong 

1Department of Electronics Engineering, Z.H. College of Engineering and Technology 

A.M.U. Aligarh-202002, U.P. INDIA 

2School of Electrical and Electronic Engineering, Queen’s University of Belfast 

Belfast N. Ireland BT9 5AH U. K. 

This paper presents a derivation of an equivalent circuit model based on analytical expressions for scattering parameters (-parameters) of a heterojunction bipolar transistor (HBT). The theoretical frequency variation matched well with experimental -parameters data in the frequency range from 1-26.5 GHz. In particular the model has been used to explain the unusual kink present in S22.
Si CMOS Sub-nano Pulse Integrator for UWB System

Zhou Lei, Tian Tong,Xu Yong-ping

Department of electronics and computer engineering
 National University of Singapore, Institute of MicroElectronics

Science Park II, Singapore

A sub-nano pulse integrator for UWB (UltraWideBand) system is presented. The integrator based on Gm-c configuration and CSM 0.18um CMOS process. Result in the paper shows that 0.2ns pulse could be integrated effectively by presented integrator with Gm=13.2mS, total current=1.98mA. Our works also reveal that CMOS process is effective in UWB system implementation with special design technology.

A NOVEL FULLY INTEGRATED UWB LOW NOISE AMPLIFIER

Yuanjin Zheng, Kang Dee Meng, and Xu Yong Ping*

Institute of Microelectronics, 11 Science Park Road

Singapore Science Park II, 117685, Singapore,

*ECE Department, National University of Singapore

In this paper, a new Ultra Wide Band (UWB) Low Noise Amplifier (LNA) design is presented, which is targeted for UWB wireless transceiver applications. The resistor and inductor shunt feedback with current reuse technique is employed to achieve the broadband bandwidth without sacrificing the amplifier gain. Simulation and measurement results based on a 0.18 µm CMOS technology show that the designed UWB LNA has an ultra wide bandwidth of 2.2 to 10.1 GHz, a high power gain of 21 dB, a low noise figure of less than 3.5 dB, good linearity, stability and reasonable power consumption.
A 10-Gbps CDR CIRCUIT WITH COARSE- AND FINE-TUNING VCO

Aruna B. Ajjikuttira

Institute of Microelectronics, 11 Science Park Road

Singapore Science Park II, Singapore 117685.

A Clock and Data Recovery IC that can operate from 9.8 to 12 Gbps using an external bias setting resistor is reported. Fabricated in a 0.25-micron SiGe BiCMOS process, the circuits generates a clock jitter of 3.04 ps RMS (21.4 ps p-p) as measured on a test PCB while consuming 260 mW from a single 2.5-V supply. The chip area is 0.91 mm2.
FRI AM 2.2 Integrated Circuits VIII (Room #304)
(Switched Capacitor & Current Mode Circuits)
Versatile Current-Mode Biquad Using OTAs and CCII
akao Tsukutani*, Yasuaki Sumi**, Masami Higashimura*, Yutaka Fukui***

* Advanced Engineering Faculty of Electronic and Information Systems , Matsue National College of Technology, Japan

** Department of Information Systems, Faculty of Environmental and Information Studies, Tottori University of Environmental Studies, Japan

*** Department of Electrical and Electronic Engineering, Faculty of Engineering, Tottori University, Japan

This paper presents a realization of current-mode biquadratic circuit using operational transconductance amplifiers (OTAs) and second generation current conveyor (CCII). The proposed circuit is constructed with three OTAs, one CCII and three grounded capacitors. The circuit can realize low-pass, band-pass, high-pass, band-stop and all-pass transfer functions by suitably choosing the current outputs. And the circuit parameters can also be set orthogonally through adjusting the bias currents of the OTAs. The biquadratic circuit enjoys very low sensitivities with respect to the circuit components. The circuit configuration is very suitable for implementation in both bipolar and CMOS technology. An example is given together with simulated results by PSPICE.

A Study on Loop Filter with Changeable Time Constants for Multi-PD Method PLL Frequency Synthesizer

Yasuaki Sumi*, Takao Tsukutani**, Shougo Iwanari**, Yutaka Fukui***

* Department of Information Systems, Faculty of Environmental and Information Studies, Tottori University of Environmental Studies, Japan

** Advanced Engineering Faculty of Electronic and Information Systems, Matsue National College of Technology, Japan

*** Department of Electrical and Electronic Engineering

Faculty of Engineering, Tottori University, Japan

This paper presents a new loop filter configuration with changeable time constants for a phase locked loop (PLL) frequency synthesizer with multi-programmable divider (PD) method. The loop filter employs dual current output operational transconductance amplifiers (DO-OTAs) and grounded capacitor as the basic building units. And the time constants can be electronically changed through adjusting the bias currents of DO-OTAs. The PLL frequency synthesizer with the proposed loop filter has higher speed lock-up time and quality than conventional one.
ON THE DESIGN OF THE SOURCE FOLLOWER BUFFER 
Harri Rapakko, Juha Kostamovaara 

University of Oulu, Electronics Laboratory, 

P.O. BOX 4500, 90014 UNIVERSITY OF OULU, FINLAND 

In this article the issues that set the performance of the source follower based SC-circuits are discussed. As a very simple circuit the source follower can be used to realize buffers / S&H-circuits with excellent power efficiency. The natural, endogenous consequence of the simplicity of the circuit is that all design requirements are directed to the same transistor, namely to the one that drives the sampling capacitor. However, with well-thought design flow like the one given in this article the source follower based SC-circuits can be designed to possess up to 80dB dynamic range or up to 100MHz sampling rate. 

A 3.4-PPM/°C 69-dB PSRR BANDGAP VOLTAGE REFERENCE AT 0.98-V POWER SUPPLY

K. H. Kang1, L.Y. Chia1, L. Siek1, W.L. Goh1 and R.S. Rana2

1CICS, Centre for Integrated Circuits & Systems

Division of Circuits & Systems,

1School of Electrical and Electronic Engineering

 Nanyang Technological University

2Institute of Microelectronics, 11, Science Park Road
Science Park-II, Singapore 117685

Insensitivities to temperature variations and noisy digital supply noise are the desired key performance parameters of a bandgap voltage reference (BVR) in a mixed-signal system. This paper presents a CMOS currentmode bandgap voltage reference that has a temperature coefficient (TC) of as low as 3.4-ppm/°C and a power supply rejection ration (PSRR) of 69 dB using a sub 1-V supply voltage.
FRI AM 2.3 Systems & Applications VII (Room #305)
(AD / DA Converters)
10-BIT Σ∆-A/D-MODULATOR WITH A WIDE POWER-EFFICIENT SAMPLING FREQUENCY RANGE 
Harri Rapakko, Juha Kostamovaara 

University of Oulu, Electronics Laboratory 

P.O. BOX 4500, 90014 UNIVERSITY OF OULU, FINLAND

This article presents the design and the performance of the 10-bit Σ∆-A/D-modulator that has a wide power-efficient sampling frequency range. The low power consumption of the modulator is achieved by using an SC-integrator topology in which the charge transfer is carried out in an open-loop configuration. The open-loop operation enables the sampling frequency dependent scaling of bias currents and thereby guarantees the good overall power efficiency of the modulator. The realized 2nd-order single-loop modulator provides 64dB SNR. The stated 10-bit resolution is achieved at the sampling frequency range of 1kHz<Fnyg<500kHz. Despite of the open-loop operation of the analog parts, a spurious free dynamic range of up to 80dB was achieved. The modulator was realized using 0.35µm-CMOS-process and the silicon area of the core of modulator was 600µm x 120µm. 
A Modified First Stage of Pipelined Analog-to-Digital Converters 
Shan Jiang, Manh Anh Do, Jianguo Ma and Kiat Seng Yeo 

Division of Circuits and Systems

School of Electrical and Electronic Engineering, 

Nanyang Technological University, Nanyang Avenue

Singapore 639798 

This paper proposes a modified first stage structure of the 1.5-bit/stage pipelined analog-to-digital converter. This modification halves the analog signal swing without degrading the overall converter’s signal-to-noise ratio. The decrease of the signal swing relaxes slew rate and output swing requirements of operational amplifiers and improves the ADC’s linearity, which made this structure suitable for low-voltage high-speed applications. 

A 6BIT 150MSPS CURRENT-INTERPOLATING CMOS ADC

Choon Ngiap Ho

Advance Circuit Technology, BlueChips Technology Pte. Ltd.,

3, International Business Park, #03-20, Nordic European Centre, Singapore 609927

A CMOS analog-to-digital converter that is capable of low voltage operation has been implemented in a 0.18mm baseline CMOS technology. The ADC that is 6bit resolution has been demonstrated to operate at the sampling rate of 150Msps and at 1.8V supply voltage. 

PERFORMANCE ANALYSIS OF A HIGHLY EFFICIENT FLASH ADC

H. P. Le, A. Stojcevski, A. Zayegh and J. Singh

Faculty of Science, Engineering and Technology

Victoria University

PO Box 14428, Melbourne City MC 8001, Victoria, Australia

This paper presents a 2.5V 4-bit highly efficient flash ADC architecture. The design technique of the N-bit modified flash ADC requires only 2(N - 2)+2 comparators as compared to (2N-1) comparators used in a standard N-bit flash converter. A detailed analysis on the modified flash ADC has been presented, which includes speed, complexity and noise. For comparison reasons, the modified flash ADC architecture is operated at 400 MHz, consumes a total power of 7.46mW, and generates total noise power of 4.86´10-15×∆f (V2) at this frequency. Results indicates that 59% power saving is obtained and 53% of die size could be saved at 400MHz when the modified flash ADC is used instead of a full flash ADC. Such ADC is the best candidate for many applications where power and size are the major factors. 

LOW-VOLTAGE SECOND-ORDER SIGMA-DELTA MODULATOR FOR VOICE BAND A/D CONVERSOIN APPLICATIONS

Sau-Mou Wu, Feng-Yuan Kang, and Chien-Ying Wu 
The Graduate School of Electrical Engineering,

Yuan Ze University 

135 Yuan-Tong Road, Chung-Li, Taiwan, ROC. 

This paper presents a low-voltage 2nd-order low-pass sigma-delta modulator for voice band A/D conversion. The choice of battery is an important issue for portable products; the modulator uses only a single power supply (1-V) and its power dissipation is about 200μW. The modulator is implemented with the switched-capacitor technique; the signal frequency is 4 KHz of the voice band. The peak SNR is 50dB and the resolution is about 8-bit. The modulator is implemented in the TSMC 0.25μm 1P5M standard CMOS process. 
FRI AM 2.4 Systems & Applications VIII  (Room #309)
(Wireless Communications & Multi-media)
ACTIVE MICROSTRIP ANTENNA WITH LOW NOISE AMPLIFIER

J. Nakasuwan, P. Rakluea and N. Songthanapituk

Department of Electronic and Telecommunication Engineering,

Faculty of Engineering, Rajamangala Institute of Technology (RIT),

Klong 6, Thanyaburi, Pathumthanee, Thailand

This paper describe analysis active microstrip antenna with low noise amplifier at 900 MHz for mobile communication. For low noise amplifier is compared in the 2 basic construction of microwave GaAs FETs and BJT. The microstrip patch antenna is integrated with low noise amplifier on a permittivity 4.5 (Epoxy – FR4) and thickness of substract 1.6 mm. Mesurement of Gain antenna with GaAs FETs low noise amplifier show 19.243 dBi and BJT show 17.363 dBi.

ASIC and FPGA Implementation of an Optimised Matched Filter Bank

for Ultra-Wideband Radios

S. Muthuswamy*, R. Veljanovski* and J. Singh**

*School of Electrical Engineering, **Centre for Telecommunications and Microelectronics

Victoria University, Melbourne Australia

Ultra-wideband (UWB) technology dates back to early 1980s and was originally employed in radar applications. Unlike any narrowband or broadband communication systems, an UWB system does not employ any radio frequency (RF) carrier for data transmission. Instead it uses very short period electrical pulses in the order of hundreds of pico-seconds to few nano-seconds, which justifies the availability of an ultra-high bandwidth [1-2]. From a hardware implementation viewpoint, UWB system design presents many challenges such as synchronisation, power limitation and receiver design. However, the design of an UWB transceiver is less complex given the fact that the RF carrier is eliminated. In an UWB transceiver, most of the processing is performed in the digital baseband while the analog front end is responsible for amplification, filtering and quantisation. A bank of matched filters constitutes the major portion of digital baseband section in an UWB transceiver [3]. This paper presents the design, optimisation and a semi-custom application specific integrated circuit (ASIC) and field programmable gate array (FPGA) implementations of the matched filter bank as an attempt to minimise the overall circuit complexity, achieve higher data rates and low power consumption in UWB radios.

DESIGN AND IMPLEMENTATION OF A RADIO FREQUENCY PRESENCE VERIFICATION PROTOTYPE MACHINE

Lauw Lim Un Tung, Aditya Umbu Tana Amah, Paulus

Department of Electrical Engineering, Petra Christian University

Jl. Siwalankerto 121 -131, Surabaya 60236, Indonesia

A prototype of presence verification machine is designed and implemented. The machine can operate without has to connect with a PC all the time. Radio Frequency Identification is used as a verification of the presence of employee. Every employee will have his or her own ID tag. The machine through the RFID reader will read the ID number. Two EEPROM AT28C256 with capacity of 32 Kbytes each are used as the memory for the data of employees and for the data of presence verifications. From the test result this RFID presence verification machine could record up to 1000 data of employees (ID number, tag number, PIN, and name) at one EEPROM and up to 4000 data of presence verification at the other EEPROM. If every employee only makes the verification process two times a day, then the machine, as a stand-alone machine, can be used for two days without uploading the data to the PC. In this implementation, the RFID censor could detect tag at maximum range of about 7.5 cm from above the sensor.
Implementation Oriented Analysis of Ultra-Wideband Front-End

Qiang Li and Y. P. Zhang

Division of Circuits and Systems
School of Electrical and Electronic Engineering,

Nanyang Technological University, Nanyang Avenue, Singapore 639798

The implementation oriented analysis of an Ultra-Wideband (UWB) impulse radio front-end system are studied considering both realistic antennas and deterministic multipath channels. The system observed includes a pulse position modulation (PPM) and correlation based transceiver, three types of realistic antennas, i.e. slot, diamond dipole and planar volcano-smoke slot antenna (PVSA), and four cases of deterministic multipath channels which demonstrate four typical propagation environments in UWB applications. A novel approach employing waveform distortion analysis is proposed for evaluating the effects of non-idealities in individual blocks on the overall UWB system performance in terms of bit-error rate (BER). By this approach the waveform distortion and performance degradation resulting from antennas and multipath channels are studied. The results also give the optimal selection of antennas over different propagation environments from the viewpoint of system implementation.
LOW  NOISE AMPLIFIER FOR MULTI-STANDARD MOBILE RECEIVER

V. Vibhute, S. Chatterjee, J. Singh, A. Zayegh, A. Stojcevski

Centre of Telecommunications and Microelectronics

Victoria University

PO Box 14428, Melbourne City MC, Victoria 8001, Australia

A dual mode low noise amplifier (LNA) for Enhanced Global System for Mobile (EGSM1800) and Universal Mobile Telecommunications System (UMTS) terrestrial radio access - Frequency Division Duplex (UTRA/FDD) Wideband Code Division Multiple Access (WCDMA) is presented in this paper. The LNA operates at two different radio frequencies. The LNA implementation uses a direct-conversion architecture based multistandard receiver. In spite of two frequency bands, only four inductors are used in the single-ended LNA. The multiband operation is incorporated in single LNA to minimise the number of components. The analog switch based architecture selects the appropriate components required for multiband operation. The input impedance is matched to 50 ohms in all frequency bands. The noise figure (NF) of 2.04dB and 2.13dB, gain of 19.5dB and 18dB, third-order input intercept point of 18.1dB and 9.2dB are achieved at 1.8GHz and 2.1GHz frequencies respectively. The power consumption from a 2V supply in GSM mode and in WCDMA mode is 33mW and 40 mW respectively.

FRI AM 2.5 Design Automation I (Room #310)
(Library Development & Design Methodolgy)
Modelling and Characterization of Embedded Capacitors

Lai L. Wai, Albert Chee W. Lu, Wei Fan, Stephen Chee K. Wong

Singapore Institute of Manufacturing Technology

71 Nanyang Drive, Singapore 638075

llwai@SIMTech.a-star.edu.sg

Kim H. Wong, Mok C. Neo

Pentex-Schweizer Electronics Pte Ltd

55 Penjuru Road, Singapore 609140

Increasingly complex mixed-signal functionality, along with higher operating frequencies, is driving the need for further component miniaturization emerging applications. To realize passive components with lower parasitics, it is desirable to implement integral passive technology. In power decoupling applications, for example, the use of integral capacitors with lower parasitics will significantly improve routability and signal integrity in GHz applications. There are, however, several key challenges to address: capacitance density and low temperature processing compatibility with organic substrates. This paper presents the high frequency modelling and characterization of embedded capacitors fabricated using a low temperature process. Equivalent circuit models compatible with SPICE simulators have also been extracted.
AN ANALOGUE CIRCUIT SYNTHESIZER BASED 
ON GENETIC ALGORITHM

R H Subramanian and Y Y H Lam, Member, IEEE

Division of Circuits and Systems, School of Electrical and Electronic Engineering, Nanyang Technological University

Nanyang Avenue, Singapore 639798

The need for analogue design automation tools has become pressing at the advent of the increasing number of mixed-signal IC design. The circuit synthesis problem is difficult to automate. An evolutionary algorithm technique to automate circuit synthesis is presented in this paper. It grows and searches for topologies to realise a given performance specification. Evolutionary algorithms are suitable to solve a problem like circuit synthesis. Passive filter and single-stage amplifier circuits have been successfully evolved by this system.
A NOVEL TIMING-DRIVEN PLACEMENT ALGORITHM

BASED ON PATH TOPOLOGY ANALYSIS

Feng Cheng, and Junfa Mao, Senior member, IEEE, Xiaochun Li

Department of Electronic Engineering, Shanghai Jiaotong University, Shanghai 200030, China

A novel timing-driven placement algorithm based on path topology analysis is presented. The optimization for path delay is transformed into cell location optimization. An effective force directed method is applied to find cell target locations. Total wire length optimization is combined with the timing-driven placement algorithm. Experimental results show that, with the proposed placement algorithm, the longest path delay can be decreased by 17%~31% for three benchmark circuits.

IMPROVED ALGORITHMS FOR LOW POWER MULTIPLEXOR DECOMPOSITION

Shaofa Yang and Hon Wai Leong

Department of Computer Science, National University of Singapore, 3 Science Drive 2, Singapore 117543

It has been estimated that multiplexors (MUXes) make up a major portion of the circuitry in a typical chip. Therefore, to reduce power consumption of a chip, it is important to consider the problem of low power design of MUXes. This problem is called the low power MUX decomposition problem and has been studied in [4]. This paper improves on the result of [4] in two ways: (a) we propose a method to speed-up the algorithms in [4] (by factors of up to 7.1 for 64-to-1 MUXes), and (b) we propose a post optimization procedure to further reduce the overall power dissipation of the decomposition obtained by [4] or any other MUX decomposition algorithms. Using this procedure, we have been able to further reduce the power dissipation results of [4].

FRI PM 1.1 Integrated Circuits IX (Room #303)
(Mixed Signal Circuits)
A Low Power Low Voltage analog Class D amplifier based on Second-Order Sigma-Delta Modulator

Wei Shu, Meng Tong Tan and Joseph Chang

School of Electrical & Electronic Engineering

Nanyang Technological University

Nanyang Avenue, Singapore 639798

In this paper, we describe the design of a low power low voltage analog class D power amplifier based on a 2nd-order sigma-delta (Σ∆) modulator. For circuit simplicity and low power dissipation, we propose to employ our process-independent threshold voltage inverter for the integrators and comparator in the 2nd-order modulator. The proposed class D amplifier is fabricated using 0.35µm CMOS fabrication process. Simulation results show that the proposed class D amplifier consumes ~80µA at 1.8V, and will operate at 1.1V if a low threshold process is available. The overall circuit yield ~70% power efficiency and ~0.1% Total Harmonic Distortion+Noise, and is hence suitable for low power low voltage applications. 

A Fourth-order Subsampling Continuous-time/Discrete-time Bandpass Delta-Sigma Modulator
Chen Yuan and Tiew Kei Tee

Centre for Integrated Circuits and Systems

Division of Circuits and Systems

School of Electrical and Electronic Engineering,

Nanyang Technological University, Nanyang Avenue
 Singapore 639798

A fourth-order bandpass delta-sigma modulator that uses subsampling relative to the radio frequency (RF) or intermediate frequency (IF) of a receiver, while oversampling the signal bandwidth is described in this paper. Because the sampling frequency is much lower than the RF/IF frequency, the complexity and power consumption of the digital signal processing stage is greatly reduced. The continuous-time filter that works in RF/IF frequency together with the discrete-time filter operating at lower frequency match a standard discrete-time bandpass delta sigma modulator operating at a RF/IF frequency.
A LOW POWER LOW VOLTAGE BANG-BANG CONTROL CLASS D AMPLIFIER

Tong Ge, Meng Tong Tan and Joseph S. Chang

School of Electrical & Electronic Engineering

Nanyang Technological University

Nanyang Avenue, Singapore 639798

E-mail: 147887033@ntu.edu.sg
In this paper, we propose the design of a low power low voltage (1.8V) (operation at 1.1V is possible with an appropriate fabrication process) analogue Class D amplifier based on the Bang-Bang Control approach. For low quiescent current dissipation, we propose to employ the Waveform-Reshaping Schmitt Trigger [1] to realise the Bang-Bang controller. We redesign the Waveform-Reshaping Schmitt Trigger such that its hysteresis is independent of process and temperature variations. The proposed design is based on Master and Slave architecture. On the basis of simulations, the proposed Bang-Bang Class D amplifier dissipates a quiescent current of 70 mA, and features a power efficiency of 70% (at modulation indices M> 0.4) and a THD of <0.3% (at modulation indices M between 0-0.8).

A LOW POWER LOW VOLTAGE BANG-BANG CONTROL CLASS D AMPLIFIER

Tong Ge, Meng Tong Tan and Joseph S. Chang

School of Electrical & Electronic Engineering

Nanyang Technological University

Nanyang Avenue, Singapore 639798

In this paper, we propose the design of a low power low voltage (1.8V) (operation at 1.1V is possible with an appropriate fabrication process) analogue Class D amplifier based on the Bang-Bang Control approach. For low quiescent current dissipation, we propose the application of the Waveform-Reshaping Schmitt Trigger to realise the Bang-Bang controller. We redesign the Waveform-Reshaping Schmitt Trigger and it is based on a Master-Slave structure to self-tune its hysteresis characteristics, hence independent of process and temperature variations. On the basis of simulations, the proposed Bang-Bang Class D amplifier dissipates a quiescent current of 70 µA, and features a power efficiency of 70% (at modulation indices M> 0.4) and a THD of <0.3% (at modulation indices M between 0-0.8).
AN ELECTROSTATIC DISCHARGE FREE BOOTSTRAPPED BiCMOS INVERTER CIRCUIT BASED ON PARASITIC DIODE

Kobchai Dejhan, Siriwat Limpaiboon, Paiboon Tooprakai,

Pipat Prommee and Chatcharin Soonyeekan*

Faculty of Engineering and Research Center of Communication and Information Technology

King Mongkut’s Institute of Technology Ladkrabang, Ladkrabang, Bangkok 10520, Thailand

* Aeronautical Radio of Thailand, 102 Ngamduplee, Tungmahamek, Bangkok 10120, Thailand.

Electrostatic discharge (ESD) free bootstrapped BiCMOS inverter circuit is proposed. The proposed driver circuit uses the bootstrapped technique; the transistor base voltage is higher than the supply voltage. The input of circuit is arranged to protect the electrostatic discharge problem, the output waveform is able to have full swing. The proposed circuit consumes low power with small delay time. The transistors in the circuit operate with high performance and efficient.

A LOW VOLTAGE CMOS BANDGAP REFERENCE CIRCUIT USING SWITCHED CAPACITOR TECHNIQUE

Qadeer A. Khan1, Sanjay K. Wadhwa1, Kulbhushan Misri1, Jayanta K. Nath2

1Freescale Semiconductor India Pvt. Ltd.

Gurgaon, India

2Birla Institute of Technology and Science

Pilani, India

A bandgap voltage reference circuit using switched capacitor technique has been proposed in this paper. Unlike the conventional bandgap reference circuits, the proposed circuit can be implemented in any standard CMOS technology and can be operated at lower supply voltage. The circuit was implemented in 1.2V, 90nm CMOS process and simulated on SPICE. The results show maximum deviation of 0.87% in the output voltage across temperature range of –40 to 120DegC and 3.4% across process corner.

AN ANALYTICAL APPROXIMATION WITH ERROR BOUNDS FOR RC INTERCONNECTS WITH SOURCE AND LOAD IMPEDANCE

Tan Han Ngee

Division of Circuits and Systems

School of Electrical and Electronic Engineering,

Nanyang Technological University, Nanyang Avenue

Singapore 639798

This paper addresses the problem of fast computation of on-chip interconnect delays. An analytical approximation for the solution of a RC interconnect with source and load impedance is presented. The algorithm developed is fast with computation time in the order of seconds on desktop PC. Our result is novel in the sense that explicit expressions for the approximation as well as the upper and lower waveform bounds are provided, making the algorithm useful for computation of timing parameters. The exact solution is guaranteed rigorously to lie between these bounds. Moreover these bounds can be tightened arbitrarily and is user controllable, providing a tradeoff between accuracy and computation.
FRI PM 1.2 Integrated Circuits X (Room #304)
(Switched Capacitor & Current Mode Circuits)
 A Low Power Membership Function Circuit With Charge-Transfer Technology

YU Ningmei, GAO Yong and CHEN Jinjing

Department of Electron Engineering,

Xi’An University of Technology, Xi’An 710048,China

A novel membership function circuit using charge-transfer circuit technique is presented in the paper. The circuit determines the crossover points of S- and Z-functions by connecting these reference voltages to the differential amplifiers. The shape and gain of function can be designed by the capacitance size in the circuit and the threshold voltage mismatch can be automatically canceled, thus high-precision operation of the circuit is achieved. The circuit can be operated with low power dissipation of about 12µW at a frequency of the 50MHz. 

NEW CURRENT CONVEYOR DESIGN

M. Al-Gahtani

King Fahd University of Petroleum and Minerals, Saudia Arabia 

A CCII can be described as a combined voltage-follower and current-follower. To date, the most successful ways to realise a current follower have been based on the use of current mirrors to sense the output current of a voltage follower. However, all these schemes employ an open loop arrangement in which the current mirror transfer accuracy is highly dependent on the employment of identical transistors, something which is not easily achieved using a standard monolithic IC process. Mis-matched transistors result in increased non-linear CCII behaviour and degrade its overall performance. In this paper we introduce a new design for a bipolar current conveyor which has been constructed around a new current balance technique with good impedance transformation properties developed specifically for the conveyor to over-come the previous non-linear performance of the current mirror used in current sensing section.
A DESIGN OF CMOS DIFFERENTIAL VOLTAGE CURRENT CONVEYOR

Kobchai Dejhan, Montree Kumngern, Pipat Prommee and Chatcharin Soonyeekan*

Faculty of Engineering and Research Center of Communication and Information Technology

King Mongkut’s Institute of Technology Ladkrabang, Ladkrabang, Bangkok 10520, Thailand

* Aeronautical Radio of Thailand, 102 Ngamduplee, Tungmahamek, Bangkok 10120, Thailand.

A CMOS differential voltage current conveyor is presented. This proposed circuit has a high input dynamic range with high linearity. The input of this proposed circuit is source degeneration differential pair circuit. Its supply voltage is ±1.5 volts; the output of the circuit is class AB. The input dynamic rage is ±0.4 volt with -50 dB total harmonic distortion.

A Multiphase Capacitance Spread Reduction Switched Capacitor Filter

Wong Sang Chin, Goh Wang Ling, Siek Liter

Center of Integrated Circuits, Division of Circuits and Systems,

School of Electrical and Electronic Engineering,

Nanyang Technological University, Nanyang Avenue

Singapore 639798

This paper presents a switched capacitor filter with reduced capacitance spread for high sampling clock to cutoff frequency ratio. Based on multiple clock phases technique, the capacitance spread is reduced compared with biphase switched capacitor technique. The use of integrator is demonstrated by the design of a 50Hz biquadratic filter with a sampling frequency of 440 kHz.

SWITCHED CAPACITOR REALIZATION OF FRACTIONAL ORDER DIFFERENTIATOR
Pragya Varshney, Maneesha Gupta, NSIT, New Delhi

G. S. Visweswaran,i I.I.T., New Delhi


This paper deals with realizations of first and third order fractional differentiators using Switched Capacitor (SC) circuits. A fractional differentiator can be discretized in two ways; one is direct recursive discretization of Tustin operator and Al-Alaoui operator via continued fraction expansion [1]. The approximate models based on the above methods have been realized using combinations of Switched Capacitor amplifiers and integrators. The circuits have been designed and simulated using OrCAD PSPICE.
FRI PM 1.3 Device & IC Technology III (Room #305)
(Device Physics and Modeling)
REDUCTION OF REVERSE NARROW WIDTH EFFECT ON NMOS TRANSISTORS FOR SIMPLIFIED EMBEDDED SRAM PROCESS USING 0.09-0.13 µm CMOS TECHNOLOGIES
See Kwang Seng1, 2, Lau Wai Shing1, Jo Kwang Hyun2, Tee Kheng Chok2, James Lee Yong Meng2, Elgin Quek Kiok Boone2, Kim Hyun Sik2,

Simon Chan Tze Ho2, Chan Lap Hung2

1School of Electrical and Electronic Engineering, Nanyang Technological University, Nanyang Avenue, S(639798)

2Chartered Semiconductor Manufacturing, 60, Woodlands Industrial Park D, St 2, S(738406)

A new phenomenon of reverse narrow width effect (RNWE) for NMOS surface-channel transistors using shallow trench isolation will be presented. This investigation is important, especially for the design of SRAM cells, where cell size is of utmost importance. Small geometric MOS transistors with both very short and narrow channel can exhibit phenomenon known as the reverse narrow width effect for STI surface-channel transistors. This phenomenon can lead to a variation of VT which may lead to instability of the SRAM cell. It is therefore critical to study the geometric influence on VT. In NMOS surface channel MOS transistors, it was found that by using phosphorus deep S/D implant as a secondary implant, an anomalous width effect was discovered, as opposed to a normal roll-off observed if only arsenic was used as the secondary deep S/D implant. We attribute such an anomalous phenomenon to an enhancement of boron TED due to the phosphorous implant as a possible mechanism.

Magnetotransistor Sensing by the Difference of Base and Collector Current

Toempong Phetchakul, Chana Leepattarapongpan, Weera Pengchan

Electronics Research Center, Department of Electronics, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang
Bangkok 10520, Thailand

A bipolar magnetotransistor with asymmetric topology, by using only three terminals, is sensitive to specific magnetic field direction. The sensing mechanism is the difference between collector current IC and base current IB . The experiment is the comparison between the sensitivity during three terminal mode and regular mode. At each condition, the three terminal mode sensitivity is less than that obtained from regular mode. It indicates that three terminals can be designed for optimum devices.
VELOCITY SATURATION IN PMOSFET: USING DIFFERENT

INVERSION LAYER MOBILITY MODELS

Suat-Eng Tan

Technology Centre for Nanofabrication and Materials

School of Electrical and Electronic Engineering

Singapore Polytechnic, 500 Dover Road, Singapore 139651

We investigate the velocity saturation of a PMOSFET using five inversion layer mobility models, namely CVT, Watt, Tasch, Yamaguchi and Shirahata. We compare the difference in device behaviour among various mobility models with and without velocity saturation display in terms of the electric field, the hole velocity, the hole mobility, and the hole concentration.

EFFECTS OF NORMAL ELECTRIC FIELD ON

SUBMICROMETER PMOSFET

Suat-Eng Tan

Technology Centre for Nanofabrication and Materials

School of Electrical and Electronic Engineering

Singapore Polytechnic, 500 Dover Road, Singapore 139651

We investigate the effect of normal electric field on the mobility of holes across a 0.3um PMOSFET inversion charge layer by varying the gate biased voltages. We compare the difference in device behaviour using five inversion layer mobility models, namely CVT, Watt, Tasch, Yamaguchi, and Shirahata models.

FAILURE ANALYSIS AND YIELD ENHANCEMENT FOR 0.35UM

TECHNOLOGY IN WAFER FABRICATION
G. B. Ang, Y. N. Hua, H. T. Teo, C. K. Chan, O. L. Phong 
and K. K. Chua

Chartered Semiconductor Mfg Ltd

Woodland Industrial Park D, Street 2, Singapore 738406

A case study on the failure analysis and yield enhancement for 0.35um Technology in wafer Fabrication was discussed in this paper. Through the application of high-beam energy SEM as a critical failure analysis technique, the cause of the bitmapped failure site due to the Ti salicide creeps shorting the poly salicide and the active was identified. Precise FIB (Focus Ion beam) opening and measurement technique in the cross-sectional TEM sample preparation was discussed as it played an important role in ensuring the defect was hit under the highest possibility of success. Other Failure Analysis techniques such as Energy Dispersive X-Ray (EDX) and TEM EELS element mapping were also mentioned in this paper as it further confirmed that it was Ti residue using Ti elemental mapping.

ELECTRICAL CHARACTERISTICS OF ION-BEAM SYNTHESIZED Si NANO

CRYSTALS IN SiO2 MATRIX 
C.Y. Ng, T.P. Chen and M.S. Tse 

Division of Microelectronics

School of Electrical and Electronic Engineering, 

Nanyang Technological University, Nanyang Avenue

 Singapore 639798 

In this paper, we demonstrate the effect of Si+ implantation into SiO2 films on the capacitance-voltage (C-V), conductance-voltage (G-V) and current-voltage (I-V) characteristics. A high concentration of Si nanocrystals (nc-Si) near the SiO2/Si interface leads to a high low-field leakage current and an increase in the total capacitance. With the tunnelling paths formed by nc-Si, energy loss in nc-Si occurred via these paths and a high conductance peak is observed in the G-V characteristic. 
FRI PM 1.4 Design Automation II (Room #309)
(Logic & System Symthesis)
ANALYSIS OF COMPUTATIONAL COSTS OF SIGN ADAMARD-HAAR TRANSFORM
Bogdan J. Falkowski and Shixing Yan

School of Electrical and Electronic Engineering, Nanyang Technological University

Block S1, 50 Nanyang Avenue, Singapore 639798

A non-linear transform, called ‘Sign Hadamard-Haar transform’ has recently been introduced. The transform is unique and converts ternary vectors into ternary spectral domain. Recursive definition and fast transform have been developed. As shown in this article, Sign Hadamard-Haar transform is extremely effective in terms of computational costs when compared with other well known ternary Reed-Muller and Sign Walsh transforms.

EFFICIENT CALCULATION OF FIXED POLARITY
 REED-MULLER TRANSFORM OVER GF(4) USING DISJOINT CUBES

Bogdan J. Falkowski and Cicilia C. Lozano

School of Electrical and Electronic Engineering, Nanyang Technological University

Block S1, 50 Nanyang Avenue, Singapore 639798

A new algorithm for calculating quaternary fixed polarity Reed-Muller (FPRM) spectral coefficients is described in this paper. The presented algorithm directly converts disjoint array of cubes representation of a quaternary function into its FPRM spectral coefficients. The main advantage of this algorithm is that it requires less memory space compared to other algorithms. Since each spectral coefficient can be calculated independently of other spectral coefficients, the algorithm can be implemented using parallel programming. Experimental results for the algorithm are also presented in this paper.
An Optimal Synthesis Method for Multiple Constant Multiplication Circuits with Consideration of the Order of Coefficients to be Synthesized

Takao Sasaki and Hisamichi Toyoshima

Faculty of Engineering, Kanagawa University,

Yokohama, 221-8686, Japan

Multiple constant multiplication (MCM) circuits are often used in digital signal processing (DSP), such as finite impulse response (FIR) filters, linear transforms and so on, and a synthesis method to minimize computational complexity is required considering hardware cost. In optimizing an MCM circuit, the order of coefficients to be synthesized is very important. However, there is a problem in that it is difficult to optimize this order of a large circuit. In this research, we propose a synthesis method considering the order of coefficients to be synthesized using the Genetic Algorithm (GA). Furthermore, this method can reduce not only the number of adders but also the number of adder-steps simultaneously. Through simulations, we  show that the proposed method achieves better performance than the existing methods.
PORT CONTROLLERS FOR A GALS IMPLEMENTATIONOF A 2-D DCT PROCESSOR

Jonas Carlsson, Kent Palmkvist, and Lars Wanhammar
Division of Electronics Systems
 Department of Electrical Engineering,
Linköpings universitet, SE-581 83 Linköping, Sweden
This paper describes an implementation of a 2-dimensional DCT processor and shows that the Globally Asyn​chronous Locally Synchronous (GALS) approach is highly suitable for implementation of such processors. Primarily the GALS approach increases the design efficiency by supporting the divide-and-conquer approach. The port controllers described uses standard cells to minimize the design effort when migrating between CMOS processes. The port control​lers has been tested in an FPGA.
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