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MMiiccrroonn  JJooiinnss  CCDDAADDIICC  UU..SS..  EElleeccttrriiccaall  EEnnggiinneeeerrss        

 
    AA  SShhrriinnkkiinngg  WWoorrkkffoorrccee  Micron Technology, Inc. recently joined the Center for Design of 

Analog-Digital Integrated Circuits (CDADIC) as an industry partner.    
  From 1988 to 2001, electrical 
engineering degrees in this country 
declined by 47 percent and, 
according to the 2004 Engineering 
Workforce Commission, more than 
45 percent of master’s degrees and 
65 percent of Ph.D.s in this field 
were awarded to foreign nationals. 

“Relationships with university research consortiums, like CDADIC, 
offer industry unique opportunities to enhance basic research activities 
and findings,” said Micron Design Manager Tim Cowles, “We are very 
pleased to join CDADIC and look forward to breakthrough research that 

will aid Micron in delivering the world's 
most innovative memory and imaging 
technologies to our customers."   

Micron Technology, Inc. is one of the 
world's leading providers of advanced 
semiconductor solutions. Through its 
worldwide operations, Micron manufactures 
and markets DRAMs, NAND flash memory, 
CMOS image sensors, other semiconductor 

components, and memory modules for use in leading-edge computing, 
consumer, networking, and mobile products.  To learn more about the 
company, visit www.micron.com.    

 These alarming statistics may have 
grave repercussions for the country, 
if not reversed. 

 “We have observed a troubling 
decline in the number of U.S. 
citizens who are training to become 
scientists and engineers, whereas 
the number of jobs requiring science 
and engineering training continues 
to grow,” reported the National 
Science Board, ’04. “These trends 
threaten the economic welfare and 
security of our country.” 

 For a complete list of CDADIC industry partners, see page 5. 
  

PPrrooff..  TTeemmeess  RReecceeiivveess  IIEEEEEE  GGuussttaavv  
RRoobbeerrtt  KKiirrcchhooffff  AAwwaarrdd  
 

In a ceremony during the Plenary  
Session of ISSCC 2006, Prof. Gabor  
C. Temes, CDADIC faculty researcher from  
Oregon State University, received the 2006  
IEEE Gustav Robert Kirchoff Award for his  
fundamental contributions to analog- 
signal-processing techniques.  

An IEEE Life Fellow and Professor of Engineering at Oregon State 
University, Dr. Temes has published prolifically on analog and digital 
signal processing and mixed-signal integrated electronics, 
“progressing from classical network theory to active filter synthesis to 
monolithic filter and data converter design,” said Dr. Michael 
Lightner, 2006 IEEE President and IEEE Board of Directors 
representative at the ceremony. “Without his work on analog-to-
digital converters, DSL and cable-modem Internet connections would 
be much slower than they now are, and the data density of hard disk 
drives would also be lower than that in today’s systems,” said 
Lightner.  

For defense-related research, an 
educated and qualified U.S. citizen 
engineering workforce capable of 
designing advanced defense and 
intelligence systems is critical to the 
country’s ability to maintain its 
military lead.  

A proposed CDADIC federal 
initiative, focusing on nanoscale 
microelectronic circuit technology 
development, includes an 
educational component addressing 
this workforce issue. Further details 
will be made available later.  
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LLeetttteerr  ffrroomm  tthhee  DDiirreeccttoorr  
 

 continue to be amazed by how the 
technology that influences CDADIC’s 
research direction changes from year to 

year. But at least, in the short-run, it is 
somewhat predictable, which allows our 
companies and universities to adjust 
thoughtfully.  My amazement with 
technology change, however, pales in 
comparison to my astonishment with the 
changing socio-economic climate and the 
randomness of its impact on the way 
universities and industry must operate today. 

To demonstrate, I recently attended a meeting where the 
findings of Rising Above the Gathering Storm, a report prepared 
by a National Academy of Engineering committee, were 
discussed, then followed by a review of the status of federal 
research funding for FY2007. The report, chaired by Norm 
Augustine, the retired chairman and chief executive officer of 
Lockheed Martin Corporation, describes how “our nation is falling 
behind the rest of the world in its scientific and technological 
capabilities.”  The report concludes that, “without a massive 
federal effort, many nations will surpass the enterprise of the U.S. 
in these areas, hindering America’s competitiveness and 
threatening future economic opportunities.” Following this 
session, the current status of federal research funding was 
discussed. According to the American Association for the 
Advancement of Science, the federal investment in basic and 
applied research is certain to drop for FY2007 due to flat carry-
forward funding, adjusted by inflation, which approaches a 5 
percent reduction in real dollars. 

The above observations present significant challenges to 
our industry and university members. Where is the massive 
“federal effort” that Norm Augustine states is critical to our 
future?  What are the long-term prospects for fueling innovation, 
the engine that drives our economy, which requires both a vibrant 
research base and an educated workforce?  What appears to be 
clear, as it has always been for companies involved with 
semiconductors and microelectronic circuit development, is that 
this industry should not rely on the federal government, but must 
control its destiny. We must continue to work in partnership to 
secure our future. As CDADIC’s director, I am dedicated to this 
challenge. 
 

  – John Ringo 
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CMOS Alamouti Diversity Transmitter 
David Allstot & Sumit Roy (University of Washington) 
Investigates a multi-antenna diversity transmitter 
implementing the Alamouti transmit diversity scheme 
with minimum power/area overhead. 
 

 
SiGe Data Converter Circuits  
George La Rue (Washington State University) 
Investigates high-speed data converter circuits in SiGe 
BiCMOS technology, focusing on increasing accuracy of 
analog-to-digital converters (ADCs) with conversion rates 
in the 300 MSps to 3 GSps range. 

Sub-1 V Bandgap in Deep Sub-Micron CMOS   
Benjamin Blalock (University of Tennessee)  
Investigates circuit approaches for a sub-1 V bandgap 
voltage reference (BGR) in the presence of design 
issues and performance compromise brought about 
by technology scaling, particularly in very deep sub-
micron processes.   

Low-Voltage Analog Circuits in CMOS  
Un-Ku Moon (Oregon State University)  
Focuses on low-voltage submicron CMOS technology, 
directed towards highly linear ultra-low-voltage 
continuous-time filters and includes low-voltage and/or 
high-speed, low-power analog-to-digital converters.  

Adaptive Regulation/Logic for Subthreshold Circuits 
Lawrence Clark (Arizona State University)  
Develops RHBD CMOS circuit techniques to allow very 
low operating voltage, i.e., both in and/or near 
subthreshold operation with on-die, high efficiency, 
voltage down conversion and regulation.   

High-Accuracy and Robust Data Converters   Thinh 
Nguyen and Gabor Temes (Oregon State University)  
Involves designing a robust delta-sigma data converter 
using multiple simple unit cells and on the continued 
development of a dual-path ADC. 

Advanced Input Pad Design for RF CMOS 
R. Bruce Darling (University of Washington)  
Develops a new layout and circuit design for analog 
I/O pads on CMOS ICs that provide wideband signal 
feed-through integrity that is not corrupted by 
excessive parasitic elements, which simultaneously 
have good survivability to electrostatic discharge 
(ESD) and other electrical overstress (EOS) conditions.  

High-Performance Sample-and-Hold Amplifiers  
Gabor Temes (Oregon State University)  
Develops improved sample-and-hold amplifiers (SHAs). 
SHAs, or track-and-hold amplifiers, are key components 
in many state-of-art data converters. Having access to 
novel SHAs that are more accurate, more linear, and/or 
faster than existing ones should be beneficial to 
companies who design and fabricate data converters as 
part of their product lines.  

High Frequency Delta-Sigma ADCs  
Terri Fiez (Oregon State University)  
Investigates low oversampling ADCs and extending it 
to continuous-time architectures to develop a high 
bandwidth 14-bit converter. The RF, DC conversion 
will result in a new technique using floating gate 
circuitry in standard CMOS processes.  

On-Chip Interconnect Models for High-Frequency 
Speed Integrated Circuits on Silicon Substrate  
Andreas Weisshaar (Oregon State University) 
Develops algorithms and implementation tools for 
automated generation of broadband CAD-models from 
S-parameter data for general 3-D interconnects and 
passive structures.   

Low-Voltage High-Speed Mixed-Signal Circuits for 
Wired and Wireless Transceivers 
Deuk Heo (Washington State University) 
Develops low voltage and low jitter PLL based on low 
phase noise VCO for both 5 GHz ISM Band RF 
transceivers and 10 Gbps (OC198) wired transceivers. 
Investigates wide tuning range or multi-band low 
phase noise LC VCO for a PLL to cover 10 Gbps wired 
transceivers, 3.125 Gbps (XAUI) wired transceivers, 
and 2.4 and 5 GHz ISM band transceivers covering 
IEEE 802.11a/b/g.  
 

Linearization Techniques for RF Power Amplifiers  
David Allstot (University of Washington) with Arizona 
State University - NSF TIE Project 
Focuses on the development of a linear RF PA using 
classical “disturbance observer” control techniques, 
studying both linear and non-linear disturbance control 
linearization techniques. 
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