THE FIRST DECADE — QUANTUM DEVICES

Achievement Award

The Achievement Award is the highest award given by the Saciety of Women Engineers.
Itis' presented annually to a woman who has made an outstanding contribution in a field
of engineering, has academic training in either science or engineering, and meets the
requirements for Senior Member in the Society. :

The main criteria for selection is based on the significance of the achievement cited on
her behalf and on the sustained contributions, of the candidate, to the field of engineering.
The contributions can be in design, production, management, education, or research,
or any phase of engineering.

Manijeh Razeghi, Ph.D.
Naorthwestern Universify

“For leadership and contributions to
optoelectronic device research and education.”
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MANIJEH RAZEGH!

For leadership and contributions to optoelectronic
devices research and education.

ACHIEVEMENTS - [nitiated the design and implementation
of epitaxial growth technigues such as metalorganic
chernical vapor deposition (MOCVD) and metalorganic
molecular beam epitaxy (MOMBE). Developed a number
of semiconductor structures for advanced photonic and
electronic devices. Pioneered the growth of (Ga,In)(As.P)
based heterostructures overcoming numerous material
problems. Holds 32 patents.

CONTRIBUTIONS - Coeditor, Journal of Applied Physics A.
Chair, SPIE Symposium on “Physical Concepts of

‘Materials for Novel Optoelectronic Device Applications.”

Editorial board member, Semiconductor Science and
Technology, The Jowmal of Optoelectronics, and SPIE
Press.

HONORS - IBM Eurcpe Science and Technology Prize.
EDUCATION - Ph.D. in Physics, University of Paris. Ph.D.
in Materials Science, University of Paris.
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The 1995 Society of Women Engineers (SWE)
Achievement Award recipient is Dr. Manijeh Razeghi. Dr.
Razeghi is the Walter P. Murphy Professor of Elecirical
Engineering and Computer Science, and Director, Center
for Quantum Devices at Northwestern University,
Evanston, IL. This Cenier consists of 40 professional
scientists and graduate students with the responsibility for
the development of technologies in the area of
optoelectronics. The Center develops new quantum
photonic and electronic devices such as lasers,

photodetectors, modulators and transistors, and Dr. Manijeh Razeghi
assembles them into novel optoelectranic integrated
circuits.

Dr. Razeghi received Ph.D. degrees in both Physics and Materials Science from the University of Paris. Formery, she was Professor of
Solid State Physics and Head of Solid Slate Physics Laboratory, Teheran University, a5 well as Head of exploratory materials laboratory.
Tﬁompsan CSF Central Research Laboratory, Orsay, France. She is one of fhe leading researchers in the field of optoelectronics. Her
areas of expertise are in the growth and characterization techniques of IV and |-Vl semiconductor heterojunctions, multiple quantum
wells and superlattices for photonic and electronic devices. She initiated the design and implementation of epitaxial growth technigues
such as metalorganic chemical vapor deposition (MOCYD) and metalorganic molecular beam epitaxy (MOMBE).  Shé has developad a
number of semicanductor structures used in advanced phatonic and electronic devices which are in tum used in fiser optics communications
and many other applications.

Most significantly, Dr. Razeghi has pioneered the growth of (Ga.In)[As,P) based heterostructures overcoming numerous material problems
that had frustrated many ofher researchers, (Ga.ln){As,P) has proven to be of parficular strategic importance as a robust and poweriul
alternative to GaAs-AlGahs for devices with improved performance and reliability. The growth of this sophisticated quatemary material
system requires ihat critical issues such as crystal quality, optical properiies and composifion control be addressed. The driving force of Or.
Razeghi's work has besn the reliable growth of high quality phosphorus- based maierials for low-dimensional electronic, photonic and
optoelectronic integrated circuits devices. Itis through Dr. Razeghi's work that these materials systems and MOCVD have devel Dpad asa
technique of choice for indusfrial mass production as well as cutting edge research. .
Dr. Razeghi's efforts are almost legendary at this peint and it is difficult to list all of her coniributions and achievernents with a cat alccue of
firsts of new materials, highest mobilities, sharpest interffaces and new devices. Dr. Razeghi has been described as “a Ma:clonna of
MOCVD...praducing material miracles” due to her ability to "achieve astonishing brilliznt results with MOCWYD technology.” Dr. Leo Esaki,
Mobel Prize Laurzate of Physics, described Dr. Razeghi as *the Queen of MOCYD.
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Since joining Northweastem University, Or, Razeghi has made important advances in the growth of (Ga In}iAsP) for low thresheld, high
aower lasers, She has also made a major contribution in growing new compounds for long wavelength agplications, InTISh, and short
;.\-e'ueler'.glh applications. lll-Nitride. These results have yet-again proved to be unigue and the bestin the world. Inaddition o Or, Razeghi's
research she has been responsible for educating a large number of students and researchers through a strong commitment to teaching.
Cenerations of students” - undergraduate, graduate. posidoc and visitors - all are being influenced by her philosophy and ag proac‘l lo
work, Dr. Razeghi has a unique ability to do both cutting edge research and to educate future researchers,

Dr, Razeghi's work is well recognized by the scientific and technical community. Snewas awarded the prestigious IBM Eurape Seience and
Technelogy Prize in 1987, being cited "for outstanding werk in the production of material using metalorganic chemical vapor deposition
techniques.” She is the authar of The MOCVD Challenge the definitive werk on the subject and used by many of e leading scientisis in
the field. As. Or. Pierra Aigrain wrote in the Foreward to The MOCYD Challenge: Volume 1. “Needless to say, when one of the Queens
writes as thoraugh a treatise on this very subject, this is bound to become a major gvent. At 2 time when, at last, ill-V compaunds, mostly
InP {covered in volume 1)and Gahs (covered in valume 2) based materials, 2re becoming of major importance to industry; this treatise wil
be a must for every scientist and enginger in the field. Manijen Razeghi has been recognized all over the world for her ability to achieve
astonishingly briliant results with MOCYT technologies. Simply reading the book may not be quite enough for every engineer o do fully as
well as she does. But itis a necessary step in that direction.” Furthermora, she is the author and co-author of more than 600 pEpers‘.

[, Razeghi has been awarded 32 patents most recently for “Large Waveguide Separate Confinement Quanturn Well Laser Diodes for High
Power Laser' and “Aluminum Freg 650nm to 1100nm High Power Lasers Grown on GaAsInP, and SiSubsirates.” She organized and
chaired numerous international conferances. She is the co-editor of the Joumal of Applied Physics A and a member of the ditorial board
of Semiconductor Science and Technology, The Journal of Cptoefectronics and the SPIE Press Editorial Advisory Board,

As the forty-fourth recipient of the SWE Achievernent Award, she is cited for leadership and contributions to oploelectronic devices reggarch

and education.
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