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1. Biography

Dr. Pinghui Sophia Yeh received her Ph.D. in Electrical Engineering from
University of Maryland, College Park, USA in 1995. Her dissertation was entitled:
“High-power, high-gain, diffraction-limited emission from single-mode tapered
semiconductor optical amplifiers.” Afterwards she worked for SDL, Inc., a world
leader in making high-power laser diodes and EDFA (Er doped fiber amplifier) pump
modules, located at San Jose, California. She was in charge of GaAs-based laser diode
engineering and development including master oscillator power amplifier (MOPA)
and high-speed high-temperature laser transmitter (SDL-5800), and was promoted as
an Engineering Section Manager in 1999. After SDL was merged with JDS Uniphase
in 2001, Dr. Yeh left the company and founded a high-tech startup, Optospace
Technologies Inc., aimed at making novel optical components for optical
communications and biophotonics. She received several SBIR (Small Business
Innovation Research) awards: twice from NSF (National Science Foundation) in 2003
and 2005, and once from NIH (National Institutes of Health) in 2006. In 2007, Dr.
Yeh took a faculty position at Department of Electronic and Computer Engineering
and Graduate Institute of Electro-Optical Engineering, National Taiwan University of
Science and Technology, located at Taipei, Taiwan and is now an Associate Professor.
Her research interests include GaN-based LEDs, laser diodes, photodetectors, solar
cells, and fiber-based light sources.

2. Recent research topics
(1) GaN-based LED and lasers

GaN-based LED and lasers have been extensively developed in recent years for
applications in solid state lighting, display, data storage, optical communications,
printing, etc. High power and high efficiency are two of the major goals for the
industry. Based on my experiences on high-power GaAs-based laser diodes, we
are developing new technology for making high-performance GaN-based
devices. Figure 1 shows a GaN-based LED under probe testing. Figure 2 shows
a photo of a GaN vertical-cavity surface emitting laser (VCSEL) which attained
a sub-milliamp threshold current and a record-low divergence angle. A near
single-mode continuous-wave VCSEL at room temperature was realized for the
first time, to the best of our knowledge [5].
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Fig. 1. Probe testing on a GaN blue LED. Fig. 2. Schematic structure of a GaN VCSEL [5]

(2) GaN-based photodetectors

GaN-based materials have wide band gaps that can detect shorter-wavelength
light waves than silicon-based photodetectors. An AlGalnN-based heterojunction
phototransistors was fabricated on an LED wafer for the first time. At a bias
voltage of only 3V, the corresponding photocurrent gain was approximately 790
[7]. Moreover, we demonstrated a monolithically integrated phototransistor and
LED and its integrated operation [9].
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Fig. 3. Example circuit for a monolithically Fig.4. Remote ultraviolet detection and warning
integrated phototransistor and LED [9].

(3) Crystal fiber light sources

Some crystals have certain optical properties that traditional glass fibers or
semiconductor laser materials cannot offer. When such crystal is grown into a
crystal fiber compatible with standard fiber-optic components, new-function and
all-fiber light sources can then be realized. Compared to traditional bulk crystal
lasers, crystal fiber lasers not only require less pump power and less thermal
management, but also provide a compact, portable, and robust package with
fiber delivery that is basically maintenance-free and cost-effective.
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Fig. 5. Broadband emission spectrum of a Cr:forsterite crystal fiber
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