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Introduction 

In this third year of existence, the chapter re-structured to include the Solid-State 
Circuits Society (SSCS) and excluded the Antenna & Propagation Society (APS). The 
reason for this change was to cater for the interests of the engineering community around 
the Free Industrial Zone in Penang, where the predominant electronics industries are in 
the semiconductor and electronics R&D/manufacturing. 

Chapter activities this year has continued to focus on technical lectures and 
presentations from experts in the industry as well as academia. We were blessed with 
three ED Society distinguished lecturers who gave lectures on III-V device design, 
CMOS split-gate memories and active device reliability. We also had the opportunity to 
replay some short courses given at last year’s ISSCC, courtesy of the Solid-State Circuits 
Society.  
 The chapter would like to acknowledge the help and support of the  following 
persons and their organizations: 

i. Dato’ Boonler Somchit, Mr Lance Lai –Penang Skills Development Centre 
ii. Mr Pek Bing Teo, Motorola Malaysia  
iii.  Mr Richard Keating (chapter chairman, 2007). 

 
IEEE EDS/MTTS/SSCS Joint Chapter Office bearers for 2008: 

- Chairman : Yut H Chow 
- Vice Chairman : Bernard Hiew 
- Secretary : Boon E Seow 
- Treasurer : Dr Chin K Yong 
- Adviser : Richard Keating 

 
 
Details of the chapter past and upcoming activities can be found at our chapter website at: 
http://ewh.ieee.org/r10/malaysia/mttedssc/ . 
 



Summary of Meetings 
 

1. "Organic field-effect transistors (OFETs)",  
by Dr Kean.C. Aw, University of Auckland, New Zealand. 
- Jan 3, 2008. 
Abstract - Organic field-effect transistors (OFETs) based on solution-processible 
polymeric materials have shown impressive improvements in their performance during 
recent years. These devices have been developed to realize low-cost, large-area electronic 
products. This presentation provides an overview of what is polymer electronics and also 
the research work performed at the Faculty of Engineering and The University of 
Auckland, NZ. Several research topics covering the development of OFET’s non-volatile 
memory incorporating ZnO, polyaniline(PANI) nanotubes field-effect transistor as gate 
controllable diodes and newly synthesized functionalized polythiophene as OFET 
deposited using electropolymerization technique for DNA sensing will be discussed. 

 
 
2. "III-V Devices for Millimeterwave Applications",  

IEEE EDS Distinguished Lecture by Professor Edward Yi Chang. Department of 
Materials Science and Engineering, National Chiao Tung University, Hsinchu, 
Taiwan. 
- Jan 25, 2008. 
Abstract - His talk will focus on the III-V electronics devices for wireless 
communications up to Millimeterwave range. In the talk, basics of the III-V compounds 
and devices (HEMT, HBT) will be introduced. Different types of HEMT devices 
(PHEMT, MHEMT, InP HEMT) with ft from 100~ 500 GHz will be emphasized. Finally, 
various types of applications for these devices in wireless communications will be 
covered. 

 
 
3. "Non invasive 3D characterization of namomaterials to nanodevices with a novvel 

multiscale X-ray CT". 
by Mr. SH Lau, Xradia Inc., California, USA. 
- Feb 4, 2008. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4. "Split-gate Flash Memory-Cell Architecture and Scaling". 
IEEE EDS Distinguished Lecture by Dr. Samar Saha, Silterra USA. 
- Apr 15, 2008. 
Abstract – In this talk, a systematic methodology to design sub-90 nm split-gate Flash 
memory cells and optimize the cell performance within the presently known scaling 
constraints will be discussed. The increasing demands for Flash memory in mobile and 
embedded applications are driving the Flash memory technology to its scaling limit. The 
split-gate Flash memory cells have shown a tremendous potential in a stand-alone 
memory chip as well as in a system-on-chip (SoC) because of their over-erase and over-
program immunity along with their simple architecture, robustness, manufacturability, 
and reliability in embedded applications. However, the conventional split-gate NOR 
Flash memory cells have severe scaling limitations due to their decreasing programming-
coupling ratio and increasing program-inhibit parasitic leakage current and programmed-
cell leakage current, and so on with down-sizing. On the other hand, in order to utilize the 
over-erase and over-program immunity of a split-gate cell along with its simple program 
erase (P/E) mechanisms in mobile and embedded applications and to keep parity with the 
main-stream CMOS technology, it is crucial to scale split-gate Flash memory cells to 
sub-90 nm regime. Therefore, in recent years, an enormous interest has been generated in 
scaling down split-gate Flash memory cells. However, due to the scaling limitations of 
Flash memory, all the scaling efforts on split-gate Flash memory have been limited to 90 
nm regime. In this talk, a simulation-based methodology to optimize the proper 
technology parameters in achieving high performance sub-90 nm split-gate Flash 
memory cells and characterize the electrostatic and P/E characteristics the cells is 
presented. 

 

               
Dr Samar with a certificate from the IEEE Penang chapter in appreciation of his distinguished lecture 

 
 
 
 
 



5. "RF Application of PIN diodes". 
by Mr. Lim Chin Leong. Avago Technologies, Penang, Malaysia. 
- June 24, 2008. 
Abstract - PIN diodes are the ubiquitous "nuts & screws" components that hold together 
RF equipment as varied as the television, radio, 2-way radios, WLAN equipment etc. 
This talk will begin with a brief discussion on PIN diode characteristics. This is followed 
by an introduction to the various RF applications in the area of RF switches, attenuators 
and limiters. Performance improvement techniques will also be discussed. 

 

              
 

Yut Hoong Chow presenting a certificate of appreciation to Chin Leong for his talk on 
PIN diodes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



6. "High Efficiency Broadband Parallel-Circuit Class E RF Power Amplifier with 
Reactance Compensation Technique". 
by Mr. Prakash Chacko, Motorola R&D, Penang. 
- July 22, 2008. 
Abstract - Class E amplifier offers high efficiency approaching 100% for an ideal case. 
This seminar introduces a first practical implementation of a novel broadband Class E 
power amplifier design combining a parallel-circuit load network with reactance 
compensation technique. The novel broadband parallel-circuit Class E load network 
using reactance compensation technique has been discussed based on theory and its 
experimental verification. A proper guidelines method of designing high efficiency 
broadband Class E power amplifier with LDMOS transistor until the final prototype 
measurement and optimization will be discussed. In measurement level, the drain 
efficiency of 74 % at operating power of 8W and power flatness of 0.7 dB are achieved 
across bandwidth of 136 MHz to 174 MHz. Simulation of power amplifier performance 
was verified by measurement and good agreement was obtained. 

 

 
Mr Prakash Chacko presenting his talk on high-efficiency Class-E RF Power Amplifier 
 

 
A portion of the audience in rapt attention listening to Mr Chacko. 



7. "Recent Advancement in Embedded Capacitors in FPGA and ASIC Device 
Pakages: Technology, Implementation and Innovative Characteristics"  
by Dr. Hong Shi, Altera Corporation. 
- July 31, 2008. 
Abstract - Dr. Hong Shi is Design Engineering Manager in Packaging Department at 
Altera Corporation. Leading electrical design team, Dr. Shi is responsible for developing 
the strategy for high-density and high-performance FPGA packaging, simulating system 
level electrical performance and establishing chip-package-board interconnect co-design 
capability. Prior to joining Altera, Dr. Shi worked at HP and later Agilent Technologies 
where he was project leader for Agilent’s first 40-Gbps digital communications analyzer 
module. He has published over 40 papers in peer reviewed technical journals and 
conferences and held six patents in areas of optoelectronics, microwave circuits and 
digital circuit packages. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8. "RF Transceiver System Design in nanometer CMOS" 
DVD Replay of ISSCC 2007 Short Course (Sponsored by SSCS, Solid-State 
Circuit Society) by Matt Miller, Freescale Technologies. 
- Aug 5, 2008. 
This was the first of two DVD replays of a short course presented at the 2007 ISSCC in 
San Francisco.  
Abstract - In articles, textbooks and research papers we are told again and again that 
even as CMOS gate lengths become ever smaller, "the analog doesn't shrink." But cell 
phones have gotten smaller somehow, and the smart money says they will 
continue to pack more features in the same or smaller form factor for some time 
to come. Many of the secrets behind this apparent contradiction lie in the IC 
system-level design. The RF transceiver designer is faced with myriad design 
choices that have huge impacts on the overall IC performance. Simply choosing 
the performance targets for the IC is not to be taken lightly. For example, just as in 
the digital and traditional mixed-signal domains, a goal of minimizing die area as 
opposed to minimizing current draw can lead to a vastly different set of choices for 
the LNA, Mixer, baseband filter, and data converter parameters. Likewise, those 
ever-shrinking gate lengths do indeed lead one to make sharp turns along the path 
toward the final block specifications. In this presentation Matt Miller will briefly 
review the history of transceiver design, which has brought us to the present 
situation wherein the inclusion of an all-CMOS transceiver in a handheld phone is 
fast becoming the norm. He will then examine the changes in the CMOS 
environment - the side effects of all those shrinking gates - that are driving the 
trend toward digitally assisted and sometimes even disappearing analog circuits, 
and will show examples of how this trend is making itself felt in the RF arena. 
 
 

 
A section of the audience watching the DVD replay of the ISSCC 2007 short course by Matt Miller. 
 
 
 
 



9. "Reliability and Globalization - Beyond Quality"  
IEEE Distinguished Lecture by Dr Cher Ming, Tan, Associate Professor, School 
of EEE, Nanyang Technological University, Singapore 
- Sep 23, 2008. 

 
Abstract - Reliability is a key success factor to Engineering products today, and the 
requirement for reliability is increasing due to increasing complexity of electronic 
products, market globalization and manufacturing outsourcing. This talk illustrates the 
important of product reliability from business perspective and the difference between 
reliability and quality. Reliability test is not new to the electronics manufacturers. 
However, there are several seemingly intuitive concepts in the reliability tests and test 
data analyses that are being practice in the manufacturers today are incorrect and can lead 
to over-estimation of product reliability grossly. This talk shows the different 
misconceptions in the common reliability practices with examples. 

 
 

            
Prof Cher Ming Tan answering questions from the audience at his lecture 

 
 
 
 
 
 
 
 
 



10. "RF Circuit Design in Nanometer CMOS"  
DVD Replay of  ISSCC 2007 Short Course by Bram Nauta, University of Twente, 
Enschede, Netherlands. 

 - 30 Oct 2008. 
 

Abstract - With CMOS technology entering the nanometer regime, the design of analog 
and RF circuits is complicated by low supply voltages, very non-linear (and 
nonquadratic) devices and large 1/f noise. At the same time, circuits are required to 
operate over increasingly wide bandwidths to implement modern multi-band 
communication systems as these systems move toward software-defined radio. These 
trends in technology and system design call for a re-thinking of analog and RF circuit 
design in nanometer CMOS. Bram Nauta will discuss innovations intended to enable 
continued progress in spite of these challenges. These innovations include thermal noise 
canceling, poly-phase distortion canceling and 1/f noise reduction techniques applied to 
basic RF circuits. 

 
 

           
A section of the audience at the 2nd DVD replay 

 
 
Yut Hoong CHOW 
Chairman, IEEE Penang EDS / MTTS / SSCS Joint Chapter 
18 Dec 2008. 


