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) ) One of the highlights of the SIWEDS Fall Meeting is the traditional attribution
Research includes theory, experi- of the Outstanding Student Award. This year the honor fell on Kihoon Park of
ment, modeling and simulation in Arizona State University, a student of Prof. Dieter Schroder.

yve major interrelated tasks:

Areas of Research:

A Surface defects and contamina-
tion of wafers in device regions.

A Fundamentals and issues related
to the elimination of bulk defects,
and mechanisms and processes
for gettering.

A Understanding wafers and alter-
native substrates such as Silicon

on Insulator (SOI), Hybrid Orienta- Kihoon Park, center, being presented with the Outstanding Student Award plaque by Andre Andrukhiv,
tion Technology (HOT), Strained SIWEDS IAB Chairman, right. Prof. Dieter Schroder stands by his student.

Silicon (sSi) on Bulk or Insulator
(SSOQl), Ge on Insulator (GeOl),
etc.

Kihoon Parkis work is mostly involved with the SIWEDS project titled
fiCharacterization of SOI, Strained SOl and Other Bonded Sampleso. This is
what Prof. Schroder said about his student: iKihoon has worked for me for the
past three years. He came highly recommended from Hanyang University. He
is my only SIWEDS graduate student and does everything for this project. He
designs masks, fabricates devices, measures them and interprets the data. |
leave him largely alone forcing him to find solutions to problems. He puts in

A Developing metrology standards
and new characterization tech-
niques such as Convergent Beam

Electron Diffraction. many hours and | am not looking forward to the day when he graduates and
A Modeling and simulation of leaveso. . . . .

) Previous recipients of this award include Nathan Stoddard (North Carolina State
complex structures and devices at University), Hele Savin and Peng Zhang (both from University of California,
various length scales. Berkeley), and David Danielson (Massachusetts Institute of Technology).

Full Members Soitec Arizona State University Stanford University
centrotherm GmbH & Co. KG  symMCO TECHXIV Corporation ~ BTU-IHP (Germany) U of California, Berkeley
Hynix Semiconductor Associate Members Hanyang U. (Korea) University of Texas, Dallas
Intel Corporation Samsung Electronics MIT University of Washington
MEMC Electronic Materials Siltron, Inc. NC State University Waseda University (Japan)
Siltronic AG

March 2008 1



Silicon Wafer Engineering and Defect Science A National Science Foundation Industry/University Cooperative Research Center

SIWEDS

RECENT SIWEDS RELATED RESEARCH
Excerpts from our Advisory Board Meeting of March 27-28, 2008 at Stanford University

12104 T T T T T
Arizona State University is investigating the use of SOI substrates for < i »
capacitor-less DRAMs. Such devices, being volatile, must meet strin- = 1.010%¢ ]
gent refresh requirements. At the device level, such refresh times are S 80 105+ .
related to the generation of electron-hole pairs (ehp) which is a transient = i ]
process. Figure 1 shows a drain current transient of a very simple test 3 6010°} ]
structure consisting of the buried oxide as the gate, the Si ylm as the C 40105F .
body and metal contacts forming source and drain. Pulsing the gate, ® i ]
drives the device into depletion forcing the drain current into a transient O 2010°F ]
state from which the ehp generation lifetime is determined as 20 Os. o=t
The drain current transient lasts about 200 s. However, this is at room 0 50 100 150 200 250 300
temperature. This time is expected to decreases at elevated operating Time (s)

temperatures of 80AC. Fig. 1 Drain current transient to extract the

generation lifetime.

North Carolina State University is investigating the behavior of hybrid 4t
oriented technology in which (110) wafers are bonded to (100) sub-
strates. To identify defects at the (110)/(100) interface they use DLTS,
near-yeld optical microscopy, C-V and DLTS. Defects at the interface, 2| BT

with a density around 10" cm2, result in Fermi level pinning and a major-

ity carrier barrier of 0.57 eV observed in current-voltage measurements T ,J" Y
of Schottky diodes. DLTS data, shown in Fig. 2, reveal an effective en- ol — oo Ny
ergy level 0.43 eV above the valence band. The interfacial defects are e -+ 5 T o
somewhat passivated by hydrogen. Temperature (K)

Fig. 2 DLTS data of the (110)/(100) interface.
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Stanford University is studying the possible relaxation of strained SOI wafers with high-temperature anneal using
highly sensitive X-ray repection (XRR) and diffraction (XRD). XRR is sensitive to strain, tilt and rotation of the Si ylm
with respect to the substrate. No strain relaxation was observed for anneals at 1000AC for times up to 40 hours. How-
ever, the data indicate bi-axially symmetric domain formation extending through the layer thickness.

Hanyang University is designing and fabricating 45 nm MOSFETs on
strained SOI. The strain is achieved through Ge condensation with the
Ge diffusing into the Si yIm and relaxing through misyt dislocations.
The fabrication process is strongly dependent on the SOI thickness, the
initial Ge concentration in the strained SiGe, temperature, and post-an-
nealing time. The TEM cross section in Fig. 3 shows some misyt dis-
locations. The hole mobility of p-MOSFETs on strained SiGe grown on
SOl and electron mobility for n-MOSFET on relaxed SiGe-on-insulator
were investigated. A simulation program for the electron mobility depen-
dence on strained Si thickness, Ge concentration, crystal orientation,
and self-heating was developed as was a device simulator. ' Partially relaxed

_ Fig. 3 TEM cross section of strained SOI
Continued Page 6 formed by Ge condensation.
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