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“I hope that the fellow men of the semiconductor industry will lead the way for this age through
Analogue Semiconductor”

The past few years have been a period of turbulence in the semiconductor industry around the world, including Korea. After a blow from Global
economic crisis at the end of 2008, the global recession has hit the semiconductors industry, and it has undergone difficulties and drastic
changes from budget cuts and business pullout, to mergers and corporate takeovers.

Ever since, with the continuous effort and innovation from the semiconductor developers, performance reform centered on a number of IT
companies have signaled signs of positive economic recovery.

However, it is shared by many that this recovery may be temporary due to the rapid growth of Chinese economy and the invention of new
applications. According to few financial experts, it is predicted that IT economy may worsen starting from the end of this year. At this point, it
cannot be said, with full confidence that significant economic recovery is in store for the world economy. Now comes a time when no company
is guaranteed a safe, stable growth.

Though the industry’s future may look bleak at best, we cannot sit around on our hands, waiting for something to happen. Since the beginning
of history, the mankind has turned crisis into opportunities with innovative ideas and groundbreaking technology and continuously made
developments. We have turned a period of uncertainty into a period of opportunities.

Dongbu HiTek introduces through this forum, new growth areas such as new renewable energy, smart grid and analogue semiconductors as
the core parts for the advanced lighting system and next generation’s green semiconductors that can reduce the power consumption up to
25~40%.

The topic for this year's Analogue Semiconductor Leaders Forum is “Chance & Success”.

The speakers we will have today are indeed, authorities in the field of analog semiconductor industry. It is my hope that you will listen to their
speech with utmost attention and participate in the discussion, so that you can be open to chances to brighten your future and take a step
towards the success, as the men of semiconductor industry.

Lastly, | would like to give my thanks to our speakers who are here to give us a new direction for the future of Analogue Semiconductor and
the development of semiconductor industry. They have come all the way from overseas, but they did not a moment of hesitation to lend us
their presence. Also, much thanks to the staff at Korea Semiconductor Industry Association who have prepared this wonderful occasion for the
forum.

Thank you.

Yong-In Park
President & CEO of Dongbu HiTek
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7|1 A Keynote Speech

Layers of Innovation :
How Signal Chain Innovations are Creating Analog Opportunities in a Digital World

The semiconductor industry has often benchmarked its progress by lithography-an inexorable march to finer
geometries and greater integration following Moore’s law. In reality, breakthroughs in our industry have been
driven by innovation along multiple dimensions: process/device, circuit, architecture, and system. Progress in
each dimension is heavily dependent on advances in the other dimensions-an evolution in one “layer” can lead
to a revolution in another “layer”. Consider how the evolution from NMOS technology to CMOS technology
impacted the digital world, or how the development of high gain “operational amplifiers” changed analog
signal processing architectures.

Ultimately, the “system layer” (or signal chain) is where the elements come together to actually get a job done.
While much of the semiconductor world is focused on processors, memory and bit manipulations, signal chains
that interact with the real world require analog signal processing. Moore’s law drives an exponential increase in
the digital world’s appetite, which in turn drives an explosion in analog signal chains to feed information into
these digital engines. This interaction drives innovation in each of technology layers:

« Innovation in process and devices-including MEMs technologies-are generating entirely new classes of sensors
which present new challenges in signal conditioning.

« Green trends and the drive for portability and even “implantability” fuel a quest for greater power efficiency-
these challenges are being addressed with new technology at each of the layers.

- "Digitally corrected analog and RF” signal chains are becoming more prevalent. These approaches use sophisti-
cated digital processing to compensate for analog or mechanical non-idealities in systems. Examples include
digital pre-distortion in communications transmit systems.

« Flexibility is a key parameter of interest. The digital world demonstrated the power of flexibility with micropro-
cessors in the 70's and 80’s, and FPGAs over the last two decades. The notion of “reconfigurable” multi-band
radios and other analog systems is gaining traction in the analog/RF world today.

These signal chain trends are enabled by innovation at the architecture, circuit, and process layers.

Integration continues to be a one of the most compelling forces in our industry-driving higher performance,
smaller size, lower power, and lower cost per function. In the mixed signal world, where and when to integrate
continues to be one of the most important business questions, and one of the most interesting technology
problems.
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David Robertson
VP of Analog Technology, Analog Devices

David H. Robertson received the B.A. and B.E. degrees from Dartmouth College, Hanover NH in 1984 and 1985 respectively.

In 1985 he joined the Converter group of Analog Devices, where he has worked on a wide variety of high speed D/A and
A/D converters on complementary bipolar, BICMOS and CMOS processes. He has held positions as a Product Engineer,
Design Engineer, and Product Line Director. Since 2009, Dave has been Analog Devices' Vice President of Analog Technol-
ogy.

Dave holds 16 patents on converter and mixed signal circuits, has participated in two “best panel” ISSCC evening panel
sessions, and was co-author of the paper that received the IEEE Journal of Solid State Circuits 1997 Best Paper Award. He
served on the ISSCC technical program committee from 2000 through 2008, chairing the Analog and Data Converter
subcommittees from 2002 to 2008.
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I 8% Technology Trends

Safe Operating Areas (SOAs) for Reliable High-Voltage/High-Power Analog Devices

The CMOS Digital IC Industry has spent decades scaling device geometries for performance and cost reduc-
tion reasons while decreasing the required operating voltage for lower power consumption and reliability
improvements. This scaling has pushed CMOS digital devices to the present-day use of 45nm technology with
1-V operation. While Analog/Mixed-Signal devices would like to take advantage of the cost benefits associ-
ated with advanced scaling, the elevated voltage requirements for many of the devices makes the processing
and design of such devices challenging. The use of drain extended (DE) devices has made it possible for both
low-voltage CMOS and high-voltage Analog components to be safely integrated into a single chip. Reliability
is ensured through the use of safe operating areas (SOAs) which generally specify the operating conditions for
reliable performance.

During this presentation it will be shown that through the use of the SOA design approach, high-voltage
DEMOS devices and high-power LDMOS devices can be safely integrated with much lower-voltage CMOS
digital components. It will be shown that electrical SOAs (e-SOAs) must be established so that breakdown
(BVdss or BVii) and latch-up are avoided. Thermal SOAs (T-SOAs) are needed to prevent excessive localized
Joule heating during operation. Reliability SOAs (R-SOAs) are used to ensure that many years (generally > 10
years) of reliable operation can be expected.
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Joe McPherson

IEEE Fellow, Texas Instruments Senior Fellow Emeritus,
CEO of McPherson Reliability Consulting LLC

Joe McPherson received the Ph.D. in Physics from Florida State University. He joined Tl in 1980 as a process development engineer and was
instrumental in bringing silicides and laser redundancy into IC production. Since 1983, his primary focus has been on reliability physics where he
has received numerous Best/Outstanding Paper Awards, published over 200 papers on Semiconductor Reliability, authored the Reliability
Chapters for four Books, and holds 12 Patents. He was the 1995 General Chairman of the IEEE International Reliability Physics Symposium(IRPS)
and still serves on its Board of Directors. In 2004, Joe received the IEEE Engineer of the Year Award from the Texas Society of Professional
Engineers. In 2006, he was the Chairman of the Sematech Reliability Council. Joe is a Texas Instruments Senior Fellow Emeritus and an IEEE
Fellow. Most recently, he authored a textbook: Reliability Physics and Engineering, Springer Publishing, 2010.
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Digital control SMPS(Switching Mode Power Supply) technology

For the overall energy saving, Switching Mode Power Supply (SMPS) achieved by various analog technologies
began to apply digital technologies.

In first generation of Digital control SMPS, the partial digitalization based on hardware is achieved, and it
provides the communication, high efficiency, easy correction using memory and so on as features of digital
technology.

In second generation, the control of the switching power supply became possible by the software technology
of processor (mainly DSP) base now. The advancement of the semiconductor process technology improve the
processing speed of DSP, the performance gain of the A/D converter and also PWM are remarkable. Then, it

has become an environment where the high-speed switching control by DSP can be applied easily.

This report is focused in a current technology in this second generation and its trends.
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Shoichi Matsumoto
General Manager of NJRC

Shoichi Mtsumoto joined New Japan Radio Co., Ltd. in 1987 as a LS| development engineer. He designed Melody synthesizer IC, Voice codec IC
and its tools, and TV tuner etc. After that, he moved to the marketing section to create the business of microprocessor. He handled also DSP
LCD driver and Digital(class D) amplifier etc. there. After he returned to IC Design Department, he is conducting the teams to develop the audio
processors based on NJRC original DSP core and special firmware, and peripheral ICs. In addition, his team has just developed new original
DSC(Digital Signal Processor) for digital control SMPS. And IDE(Integrated Development Environment), ICE(In Circuit Emulator) and etc. as
application development tools has been also released now.
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I 8% Technology Trends

Analog Manufacturing Edge

Analog technology is increasingly important in all electronic applications such as phones, notebooks, TV's,
DVD’s, automotive applications and industrial controls. Growth in the analog business provides unique
challenges for semiconductor manufacturing with its larger geometries, longer product cycles, lower volumes,
greater product complexity and increased process specialization. These challenges increasingly demand
innovation, precision, efficiency and economies of scale to rapidly deliver high quality, low volume products
at lower cost to meet market requirements. We are committed to support our customers’ growth by providing
process innovation and analog manufacturing expertise, which allows them to focus their resources on
product innovation.

To maintain our competitive advantage as an analog foundry company we continue to invest in all areas of
our core business. In 2010 we strengthened our process innovation and manufacturing capability in the
following areas:

« Analog manufacturing talent « Analog technology mindset
« Analog quality mindset * Analog capacity
 Manufacturing infrastructure « Services and support

Our vision is “to be the most respected analog foundry in the industry.” As an analog foundry we understand
the unique requirements of analog manufacturing and we are committed to enable the growth of our
customers. In 2010 we strengthened our analog manufacturing edge through investments in our processes,
capabilities and capacity to meet our customers’ needs.
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Shaunna Black

Senior VP, Manufacturing Operations
Dongbu HiTek Analog Foundry Business Unit

Prior to joining Dongbu HiTek in 2010, Shaunna Black spent 24 years at Texas Instruments holding a number of key management positions. In
her most recent role as VP of Worldwide Facilities, she directed a staff of 1,500 people in 25 countries, oversaw a budget of $400 million, and
was responsible for the design, construction, operations and maintenance of all facilities. She also served as VP of Tl's Analog Wafer Fab (DFAB)
where she was responsible for product/process/equipment engineering, manufacturing, quality, HR, planning, finance and shipping. She was
honored by both Women Technology International and the Dallas Women's Foundation, which inducted her into the Women in Science and
Technology Hall of Fame and Circle of Honor, respectively. She holds Bachelor of Science degrees in Mechanical Engineering from New Mexico
State University and in Education from University of Texas.
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LED Solid State Lighting

There are 25 billion incandescent light sockets in the world. Lighting consumes approximately 30% of all
electricity in the U.S. and is a significant source of energy consumption around the world. For the sake of our
planet’s environment and to ensure availability of cost effective energy for markets; we need to cut the
demand for energy. We should first reduce demand before deciding where the energy is going to come.
Cutting demand does not need to be a cost to markets but should be a cost saver for markets. CFL lights are
an environmental hazard. LED solid state lighting can provide the cost-effective, environmentally friendly
solution to much of our energy requirements.

LED’s are becoming a smaller and smaller percent of the cost of LED lights. LED drivers and mechanical
elements make up a significant percent of the lights cost. The driver must enable the functionality that people
come to expect from incandescent lights. While AC-LED’s provide functionality for low power limited
functionality lights, they are not best for other applications. As the cost per lumen drops, the LED light has now
entered the viability zone. The viability zone allows consumers to buy LED lights as replacements for incandes-
cent at higher price than incandescent but will recoup the higher costs in less than two years. Additionally,
regulatory efforts are outlawing incandescent lights over time. This will drive adoption to occur faster than
would be the case with normal market forces.

LED ZH(Solid-State Lighting)
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Ron Edgerton
CEO of iWatt 2

Ron Edgerton became CEO of iWatt in March 2008. At that time iWatt had been in existence for eight years and had brought to market three
products while developing leading edge digital control and advanced analog technology focused on power IC markets. Since 2008, iWatt has
brought to market twelve products that establish iWatt as a leader in AC-DC markets, LED solid state lighting markets and the TV power IC
market. Prior to joining iWatt, Mr. Edgerton was President, CEO and Chairman of SigmaTel. SigmaTel was a leading innovator in MP3 chips and
achieved over 60% market share because of Mr. Edgerton’s decision to focus SigmaTel on the MP3 market before other companies realized the
growth opportunity. Mr. Edgerton won the Ernst Young Entrepreneur of the Year award for Central Texas and was one of three national finalists
in 2005. Mr. Edgerton has held various positions at Ford Motor Company, Northern Telecom and was general manager of Eastman Kodak's
digital medical imaging business unit. He took Cyrix (a microprocessor company) public in 1993 as well as taking SigmaTel public in 2003.
SigmaTel was the first semiconductor company to go public after eight quarters of no semiconductor IPO’s in the U.S. from late 2001 to 2003.
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A 5% Industry Trends

High Speed Interface for Various Applications

With the advent of high-speed high-resolution display devices and rapid progress of CE (Consumer Electron-
ics) equipments and PCs, the amount of data to communicate between box-to-box and chip-to-chip environ-
ment should be drastically increased, requiring the necessity of High Speed Interface technology. This presen-
tation will deal with brief history of several interface standards and operation basics, and then review the
categorization, main characteristics, and its applications of currently available and popular interface standards.
Finally, this talk will end up with the direction towards each interface standard is moving or facing in the
future.
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Bo-Ik Sohn

VP, System IC Business Unit, LG Electronics

Bo-lk Sohn has held several key semiconductor design and system management positions with LG Electronics over his 26-year tenure with the
company. During his first 14 years, he served as a Designer and spent the latter six of those years focusing on ASIC development. He
subsequently became a Designer for LG's System IC Business where he rose to through the ranks to become VP of the Unit in 2006. He holds a
Techno-MBA from the Sloan School in Boston(USA) and a Master of Science degree in Electronic Engineering from Kyungpook National
University(South Korea).

O] S oo Aol [GHAF MR= ZEOStmo|A X2 AAIE, 0|2 EAEQ| MIT Sloan Schoolof M Techno-MBAZ ZS3iCt 198410
s UARRH 01F ASICAHIE EAMES AX S LGTA AARIC AMPEECZ x| S0|ck

M 5 Industry Trends

Building Success via a Thriving Ecosystem

A successful ecosystem allows companies to focus on their own core competencies while leveraging the
ecosystem to ease both technical and business transitions. In addition, an established ecosystem can minimize
risk by utilizing proven partners. By focusing on core competencies, the most differentiation can be achieved
for each dollar spent but there are caveats and challenges to managing successful business and technical
collaborations. During the past 10 years, numerous companies have proven that disaggregated suppliers can
be successful.

The business and management infrastructure to support seamless and efficient transitions across company
boundaries is critical. Furthermore, successful analog product development and production depends heavily
on the depth of expertise within the cooperating teams. Much of this expertise results from depth of knowl-
edge in specific application spaces and tends to correlate to years of experience. The ecosystem can include
technical services related to each phase of product development and manufacturing; business services such
as marketing, supply chain management, and legal; and specialized expertise in certain end markets such as
application specific certifications.

Operational efficiency is always critical. Risk exists that separate companies will not execute a set of tasks as
efficiently as the same tasks within one company. There needs to be clear effort by all parties to think through
transition and streamline them as much as possible through planning and automation. The quality of output
and proficiency of support are also critical elements for success.

All members within a thriving ecosystem benefit from the increased reach and impact from leveraging the
connections and talents of all participating companies. An ecosystem focused on analog and power applica-
tions spaces needs to leverage unique domain experience and capabilities and deliver those capabilities
through an efficient business and execution model.
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Felicia James
Director of Dongbu HiTek

Felicia James received her BSEE from the University of Virginia in 1983 and her EMBA from the University of Texas in 2000. She worked for 18
years at Texas Instruments in a variety of analog and mixed-signal design and EDA methodology management roles, followed by 5 years as a
Vice President at Cadence Design Systems. She is presently the Analog Strategy Director at Dongbu HiTek.
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