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2010 VMEC SUMMER SCHOLAR

BAE Systems, Inc. (Manassas, Virginia)

Company Overview:

BAE Systems plc., the second largest global defense company, is engaged in the development, delivery,
and support of advanced defense, security, and aerospace systems. BAE Systems employs 106,400
people with operations in six countries - Australia, Saudi Arabia, South Africa, Sweden, UK, US - and
customers in over 100 countries.

BAE Systems, Inc., with 47,000 employees, is the US subsidiary of BAE Systems plc. The US focus is:

Support and service solutions for current and future defense, intelligence, and civilian systems.
Design, develop and manufacture a wide range of electronic systems and subsystems for both
military and commercial applications;

Design, develop, produce, and provide service support of armored combat vehicles, artillery
systems and intelligent munitions.

Site Overview:

BAE Systems in Manassas, VA offers advanced systems and components for missions such as space
control; intelligence, surveillance, and reconnaissance; environmental and space science;
communications; and navigation. This includes notable programs like the computers for the Mars rovers.
The Manassas site is a complete design, fabrication, packaging, and test facility for development and
production of CMOS and other novel microelectronic devices. The Semiconductor Technology Center
fab provides a wide range of devices and materials including electronic / photonic devices, carbon
nanotube devices, imaging devices, and space radiation hardened CMOS.

Intern Responsibilities:

The Semiconductor Technology Center is looking for summer interns in microelectronics process
engineering, device characterization, and failure analysis. Job responsibilities include hands on process
engineering, device inspections and diagnostics, and physical failure analysis. Interns develop skills to
operate semiconductor process, inspection, and failure analysis equipment. Under the direction of
experienced engineers, interns perform process experiments and optimization work or assist in the
collection of data to support process and product improvements.

Reqguirements:

We are interested in students completing their sophomore or junior year in microelectronics, chemical
engineering, materials science and engineering, or electrical engineering attending Virginia Tech,
University of Virginia, Old Dominion University, Virginia Commonwealth University, The College of William
and Mary, and George Mason University.

BAE Systems is committed to a high performance culture and provides an environment that challenges
our employees to be remarkable and obtain their full potential. We are an EEO/Affirmative Action
Employer that understands the value of diversity and its impact on a high performance culture



Micron Technology, Inc. (Manassas, Virginia)
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George Mason University

Project: Nanowire FET with Subthreshold Swing < 60mV/dec

The project is to investigate high performance saate field effect transistors
with large on/off ratio and sharp subthreshold g 60 mV/dec), so that a new
class of novel logic and memory devices outperfagrthe conventional bulk/SOI
based electronics will be created. The nanowirestshor will be fabricated at a
wafer scale in a first-class state-of-the-art dleam. The device will be
characterized with electronic microscopy (SEM/TEMJrrent-voltage (I-V),
timing delay and power consumption measurements.dBvice will be simulated
with industrial standard CAD tools and electrostdteld simulation softwares.
This project will be done in collaboration with tif&emiconductor Electronics

Division of National Institute of Standards and Meclogy (NIST), Gaithersburg,
Maryland.

Mentor: Dr. Qiliang Li
VMEC Professor
VLSI and Nanoelectronics Lab
ECE Department, George Mason University
http://mason.gmu.edu/~qli6
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The College of William and Mary

The College of William and Mary offers the posstlgibf working on projects
related to novel materials and devices of intarelading-edge research. Possible
projects are:

Project Title: Thin Films and Nanostructures.

The VMEC intern will get hands-on
experience in projects involving thin
film deposition and characterization as
well as microstructure and surface
characterization of new nano-structured
materials. The key aspect will be
correlation between microstructure and
optical, magnetic, and electronic
properties in these novel materials.

Project Title: Design of a microwave
capable atom chip for ultra-cold atoms.

The objective of this project is to design

lithographically imprinted wires on a

substrate which can be used to generate

magnetic near-fields at microwave

frequencies for trapping ultra-cold atoms

(10 nK — 100nK). While these devices,

or atom chips, have been used

extensively for trapping atoms with

static magnetic fields generated from

DC currents, the use of microwave near-

fields for trapping has only begun to be

explored. Importantly, microwave fields offer thesgibility of producing spin-
dependent potentials for coherent manipulation wngqum gases such as Bose-
Einstein condensates. This capability is importémt quantum information
processing and matter-wave interferometry

W&M Contact: R. A. Lukaszew, VMEC Associate Profass
ralukaszew@wm.edu
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Virginia Commonwealth University

Wright-Virginia Microelectronics Center at VCU
Virginia Commonwealth University (Richmond, VA) le8000 ft of state-of-the-
art, class-100 cleanroom laboratories in its Wrghnginia Microelectronics
Center. The VCU VMEC Internship offers the uniquoportunity to work
independently in this high-tech facility and redidlp it yourself’. You will have
the opportunity to work hands-on, from initial cept to final testing and obtain a
complete microfabrication experience, including:

(1)CAD layout and design of a microelectronic device,
(2)Photomask fabrication using our own custom masknuafacilities,
(3)Device fabrication in the W-VMC clean room and

(4)Device testing in our characterization lab.

Training will also include standard clean room poamil and safety training. The
technology for this fabrication project will vargnd in the past has included
MOSFETS, Polymer Based Micromachines, surface diconave (SAW) devices
and solar cells.
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University of Virginia

University of Virginia Microelectronics Laboratory

The UVML has recently obtained a number of newestdtthe art tools.

Summer research projects cover wide-ranging miecdednics fields.

We have research in superconducting devices, nallectro-mechanical
(MEMS) systems, RF electronics, nanoelectronic ck=yi photonic

devices, laser processing, molecular electroni¢mtqvoltaics, and

many others. Students will work with faculty ancduate students on
significant research programs.
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Old Dominion University

Applied Research Center at Thomas Jefferson Natioh@ccelerator
Facility, Newport News, VA

Project Title: "Physical Characterization and Electrical Measurements of high-k
Dielectric Films deposited by Atomic Layer Deposion (ALD) “

This research project involves the growth of higtiddectric films by Atomic Layer Deposition
(ALD) for advanced gate stack engineering. Examplethe ALD films which will be studied
are HfQ, Al30,, ZrO,, TiO, and includes semiconducting ZnO films. These na&lettronic
materials will replace the conventional Sigate dielectric of MOS Field Effect Transistors in
the future beyond the 45 nm technology node. Thegek dielectric films will be grown with
suitable chemical precursors and need to be pogbsitteon annealed by Rapid Thermal
Annealing (RTA). The physical characterization witle performed with spectroscopic
ellipsometry, Atomic Force Microscopy (AFM ), ommic microscopy and scanning and
transmission electron microscopy (SEM & TEM ). XsrBiffraction (XRD), SIMS etc. The
electrical measurements will include I-V and C-V aserements of MOS Capacitors. The
overall project also includes photo lithography safitable capacitor structures, ALD film
deposition technique, and various post-depositidA Bnnealing cycles. For the film deposition
by ALD, surface treatment such as nitridation ciso &e introduced. Our ALD projects include
work with porous alumina membranes, which are abatefilled with ALD ZnO to fabricate
novel ZnO nano-tubes or nano-rods for sensor atectbe applications. This VMEC summer
project will provide a unique opportunity for undemduate students to receive hands-on
laboratory training in state-of-the-art thin filmt@¥ic Layer Deposition (ALD) technology,
which will play a crucial role for the deep nanatiaology node of future CMOS device
generations.

Advisor: Dr. Helmut Baumgart, VMEC Professor, Depatment of Electrical and
Computer Engineering,Old Dominion University
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Virginia Tech
1. Development and **Characterization of Enginee®€-type Wafers*

The study is focused on characterization and imgmment of bonded wafers such as SOI
(Silicon-on-Insulator), sSOI, SiGeOl, GeOl, GaNDhe goal is to understand the adhesion
mechanisms on an atomic scale and to devise metbagdimize bonding approaches subject to
different surface treatment, material compositem] thermal annealing. The project
encompasses studies of thermal stability, mechbstiahility, adhesion and debonding issues,
interface and crystal defects, thermal expansi@ffictent mismatch, dopant and impurity
outdiffusion, interlayer diffusion including segedgn effects, development of diffusion barriers
and investigation of optimized process flow optiohise research is performed in collaboration
with industrial partners.

2. Fabrication and evaluation of Si, SiGe and Gedvare MOSFETSs. *

A process flow has been developed at Virginia Tteamanufacture nanowire MOSFET
transistors using SOI-type wafers and standard CM@Bufacturing techniques. The nanowire
MOSFETSs will be manufactured at V Tech’s MicrONda#tory. The process includes
conformal deposition of SiO2, anisotropic etchiftgmation of doped silicon glasses as a
doping source for source and drain electrodeseoMBSFET transistor. The diameter of the
semiconductor wire will be varied between 200 nrd 406 nm. The manufactured nanowire
MOSFETSs will be characterized electrically with fparlar emphasis on inversion properties
including bulk quantization and mobility effecthdresearch is performed in collaboration with
Old Dominion University.

3. Development of selective epitaxy for co-integnatof CMOS and optoelectronic devices*.

The objective of this project is to develop seleetepitaxial growth techniques of SiGe, Ge,
GaN and GaAs epitaxial layers on silicon substrdtes desirable that the epitaxial deposition
be selective relative to masking layers such a2 $0th grown and deposited), Si3N4, BPSG,
high-k metal oxides and other insulators used inGEprocessing. The scope of the research
encompasses studies of selective epitaxy from pkmd vertical crystal surfaces displaying
different crystal orientations. Further aspectaléstive epitaxy development would be the study
of lateral overgrowth and seamless merging of tdja@ent epitaxially grown regions. The
research is performed in collaboration with indiasfpartners.

Contact
Dr. Marius Orlowski
Department of Electrical and Computer Engineering
Tel: 540-231-4442
Email: marius@vt.edu



