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V. http://www.murota.riec.tohoku.ac,jp/SiGeC2007/ IZ BN TRMEN TS,

BREEESY 1 MV EHTEFOU AR
I. *SiGe:C BiCMOS Technologies for High Frequency Applications”, B. Tillack (IHP)
2. “MMICs using SiGe BiCMOS”, K. Washio (Hitachi, Ltd.)
3. “Mobility-Enhanced Device Technologies Using SiGe/Ge MOS Channels™, S. Takagi
(MIRAI-AIST, Univ. Tokyo)
4. *Strained Heterostructure p-MOSFETs”, C. N. Chléirigh (MIT)
5. “Ge MOSFETs and high k gate dielectrics: a happy marriage thanks to thin epitaxial 8i layers”, M.
Caymax (IMEC)
“Interface Properties of Ge with High-k Dielectrics and Metals”, A. Toriumi (Univ. Tokyo)
“Growth and application of Ge dots in DotFETs™, O. Kirfel (Univ. Stuttgart)
“Si Photonics -On chip optical interconnection and beyond-", K. Wada (Univ. Tokyo)

“Si(Ge)- based structures and materials for spintronic applications: from MRAM to ferromagnetic
semiconductors”, V. Le Thanh (CRMCN-CNRS, Univ. Méditerranée)

10. “Control of Electronic Charged States of Si-based Quantum Dots for Floating Gate Application™, S.
Mivazaki (Hiroshima Univ.)

11. *Formation of high quality SiGe buffers on Si and transport properties of structures grown on them”,
Y. Shiraki (Musashi Inst. Technology)

12. “Buffer layer technology with misfit dislocation engineering”™, A. Sakai (Nagoya Univ.)
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I. “Large power microwave excitations induced by spin-transfer in MgO-based magnetic tunnet
junctions”  A. Deac {Osaka University, Japan)

2. “Current-induced magnetization switching and thermal stability in nano-scale MgQO based magnetic
tunnel junctions” J. Hayakawa (Hitachi Ltd., Japan)

3.  “Spin Transfer Switching in MTJ with Nano-Second Pulse Widths™ Y. Huai (Grandis Inc., U.S.A)

4. “QGiant tunnel magnetoresistance for exchange biased- and pseudo-spin valve CoFeB/MgO/CoFel3
magnetic tunnel junctions”™ Y. M. Lee (Tohoku University, Japan)

5. “Thermal stability of exchange-couple trilayers for high density magnetic random access memory”
S. H. Lim (Korea University, Korea)

6. “Theory of spin-dependent tunneling in MgO-based junctions™ J. Mathon {City University London,
UK)

7. “Tunnel magnetoresistance in MTJs with Co2MnSi electrode and MgO barrier” M. Oogane (Tohoku
University, Japan)

8. “Spin polarized tunneling in MgQO based magnetic tunnel junctions™ S. Parkin (Almaden Research
Center, IBM, U.S.A)

9. “XPS, STS and STEM studies on MgO tunnel barrier layers in MTJ™ J. Read (Cornell University,
USA)
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13.

14.

15.

16.
17.

18.

“How to play with the fastidious MgQO applicable to ST-MRAM™ K. H. Shin (Korea Institute of
Science and Technology, Korea)

“Theoretical study on coherent tunneling in half-metallic Heusler alloys/MgQO junctions”™ M. Shirai
{Tohoku University, Japan)

“Spin-torque-switchable nano-structured MgQO magnetic tunnel junctions™ J. Sun (Thomas J. Watson
Research Center, IBM, 1J.5.A)

“Characterazations on the polycrystalline CoFeB/MgQ/CoFeB-based magnetic tunnel junctions™ Y.
S. Choi (Canon Anelva, Co., Japan)

“Crystallographic structure and giant TMR of CoFeB/MgO/CoFeB-MTIJs” M. Tsunoda (Tohoku
University, Japan)

“Recent progress in fully epitaxial Mg-O baged MTIs” S§. Yuasa (National Institute of Advanced
Industrial Science and Technology, Japan)

“MgO double tunnel junctions” M. Coey (University of Dublin, Ireland)

“Giant TMR at room temperature using Co-based Heusler alloy electrodes and a MgO barrier”™ K.
Inomata (National Institute for Materials Science, Japan)

“Spin-dependent tunneling in fully epitaxial magnetic tunnel junctions with a Heusler alloy thin film
and a MgO tunnel barrier™ M. Yamamoto (Holkaido University, Japan)
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Semiconductor Spintronics

1. FEEHEIAES FOZIRICHETSHE

Semiconductor Spintronics

PERICBVWTEFOREOBEWOARLST, ACCOHHEZFATLEHLLWLLY MOz
O, REEAE MO A, KETDWIEETO TnD,
A new form of semiconductor electronics, semiconductor spinfronics, where both charge and spin
degrees of freedom are used, is being studied.

1) BRI HEE B L OVE O BT E QM &S A

Properties and Application of 11I-V Based Ferromagnetic Semiconductors

LW LV RS — A O EEEO S THIES F 2 MBE)I X SHERE S, B

b OBT AL I U B2 73 B EE R A B T & 10 &5 ik i THs D ige %

fToThad,

Study of a new class of semiconductor, III-V based diluted magnetic semiconductors (DMS), is

being carried out to expand the horizon of application of guantum structures by the addition of a
new degree of freedom associated with electron spin in the materials.

2) R T INA ADWIGE
Semiconductor Spin Devices
PRI AA & G R A B DB HT UV R N1 X OB 21T > T D,
Exploration of novel spintronic semiconductor devices based on ferromagnet/semiconductor
structures is being carried out.

3) HEARTFREF DAL > D — L A OPIFE & T HHRE M~ D i
Properties and Application to Quantum Information Technology of Spin Coherence in III-V
Semiconductor Nanostructures
-V B EWFEHREMEPICBI LS F v UTPRTEOAE VIZERL, 7L b
T — 5 O RBEEZTF > TEOI L — L Y AZEMT 5 & &b, BRFIFRAMEE
DM EFEL T D,
Study of ulirafast processes, especially spin dynamics of carriers in III-V semiconductor

nanostructures is being carried out by femto-second time resolved measurements to the
application for such as uvltrafast optical switches and quantum information processing.

2. BTFHEECKD THz~BEFALREOTE
Population Inversion of Subbands Using Resonant Tunneling Structures and Its Application to
THz Optical Devices

T2 F vy AT DHEE(InAs(Ga, ADSHIBR TR LM I > IV E(GaAs(Ga, Al As)IZ
BUIFBHTINY FEREERZ HWZH LT NA ADRE - MiEZRIToTn5,

We design and develop novel optical devices for THz~far-infrared operation based on the optical
intersubband transition in InAs/{Ga,Al)Sb broken-gap systems and in the GaAs/(Ga,Al)As resonant
tunneling structures.

3. HEEBRFIHECHTIMA

Growth and Characterization of Semiconductor Quantum Nano Structures

MBE 7 & & FEAE-THIBR 2oT) - TR0 KDWEOHER E N5 OMERNE 0BT
P & Z DM DNTHIEL TS,

Formation and properties of one-dimensional (1D) and zero-dimensional (0D} systems and their
application to novel electronic devices are being studied. Development of fabrication techniques for
achieving 1D quantum wire or 0D quantum dot structures using molecular-beam epitaxy and e-beam
lithography is also being investigated.
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1.

12,

13.

14.

15.

16.

17.

18.

H. Ohno, "Ferromagnetic semiconductors for spintronics," Physica B, vol. 376-377, pp. 19-21, 1 April,
2006.

D. Chiba, T. Kita, F. Matsukura, and H. Ohno, "Pulse-width and magnetic-field dependences of
current-induced magnetization switching in a (Ga, Mn)As magnetic tunnel junction,” Journal of
Applied Physics, vol. 99, pp. 08G514-1-3, 21 April, 2006.

M. Yamanouchi, D. Chiba, F. Matsukura, and H. Ohno, "Current-assisted domain wall motion in
ferromagnetic semiconductors,”" Japanese Journal of Applied Physics, vol. 45, 5A, pp. 3854-3859, 9
May, 2006.

J. Muller, 8. von Molnar, Y. Chno, and H. Olno, "Decomposition of 1/f noise in Al,Ga,; As/GaAs Hall
devices," Physical Review Letters, vol. 96, pp. 186601-1-4, 12 May, 2006.

M. Kohda, Y. Ohno, F. Matsukura, and H. Ohno, "Effect of n".GaAs thickness and doping density on
spin injection of GaMnAs/n” GaAs Esaki tunnel junction,” Physica E, vol. 32, pp. 438-441, May 2006.

D. Chiba, F. Matsukura, and H. Ohno, "Electrical magnetization reversal in ferromagnetic 111V
serniconductars,” Journal of Physics D: Applied Physics, vol. 39, pp. R215-225, 16 June, 2006.

M. Kohda, T. Kita, Y. Ohno, F. Matsukura, and H. Ohno, "Bias voltage dependence of the electron spin
injection studied in a three-terminal device based on a (Ga, Mn)As/n" GaAs Esaki diode," Applied
Physics Letters, vol. 89, pp. 112103-1-3, 6 July, 2006.

H. Xu, K. Ohtani, M. Yamao, and H. Olno, "Swface morphologies of homoepitaxial ZnO on Zn- and
O-polar substrates by plasma assisted molecular beam epitaxy,” Applied Physics Letters, vol. 89, pp.
071918-1-3, 18 August, 2006.

J. Muller, Y. Li, S. von Molner, Y. Ohno, and H. Ohno, "Single-electron switching in Al,Ga, ,As/GaAs
Hall devices,” Physical Review B, vol. 74, 125310-1-7, 15 September, 2006,

D. Chiba, F. Matsukura, and H. Ohno, "Electric-field control of ferromagpetism in (Ga, Mn)As,"
Applied Physics Letters, vol. 89, pp.162505-1-3, 17, Qctober, 2006.

T. Dietl and H. Ohno, "Engineering magnetism in semiconductors," Materials Today, vol. 9, No. 11,
pp.18-26, November 2006.

H. Ohno, “Physics and materials of spintronics in semiconductors,” physica status solidi (¢ ), vol. 3,
No.12, pp. 4057-4061, 23 January 2007.

T. Yamada, D. Chiba, F. Matsukura, S. Yakata, and H. Ohno, “Magnetic anisotropy in (Ga, Mm)As
probed by magnetotransport measurements,” physica status solidi (¢ ), vol. 3, No.12, pp. 4086-40089, 23
January 2007,

T. Kita, M. Kohda, Y. Ohno, F. Matsukura, and H. Ohno, “Spin injection with three terminal device

based on (Ga, Mn)As/n” GaAs tunnel junction,” physica status solidi (c ), vol. 3, No.12, pp. 4164-4167,
23 January 2007.

T. Kita, D. Chiba, Y. Ohno, and H. Ohne, “(In, Ga)As gated-vertical quantum dot with an Al O;
insulator,” Applied Physics Letters, vol. 90, pp. 062102-1-3, 5 February 2007.

D. Chiba, M. Yamanouchi, F. Matsukura, T. Dietl, and H. Ohno, “Domain wall resistance in
perpendicularly magnetized (Ga, Mn)As,” Journal of Magnetism and Magnetic Materials, vol. 310 pp.
20782083, March 2007.

A. Tsukazaki, A. Ohtomo, T. Kita, Y. Ohno, H. Ohno, and M. Kawasaki, “Quantum Hall effect in polar
oxide Heterostructures,” Science, vol. 315, pp. 1388-1391, 9 March 2007.

D. Chiba, Y. Nishitani, F. Matsukura, and H. Ohno, “Properties of Ga, Mn,As with high Mn
composition (x>0.1),” Applied Physics Letters, vol. 90, pp. 122503-1-3, 20 March 2007.
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11.

12.

13.

14.

15.

16.

17.

18.

H. Chno, "Magnetization Manipulation in Ferromagnetic Semiconductors," Bio Nano Robo Seminar
Series (Tokyo, Japan, April 27, 2006)(invited).

H. Ohbno, "Electrical Manipulation of Magnetization in Ferromagnetic 11I-V Semiconductors,”
Spintronics Workshop in Singapore (Singapore, May 8-12, 2006) (invifed).

H. Ohno, "Ferromagnetic 11I-V Semiconductors," 11" International Conference on Modern Materials
& Technologies (CIMTEC 2006) (Sicily, Italy, June 4-9, 2006) (invited}.

D. Chiba, T. Kita, M. Yamanouchi, F. Matsukura, T. Dietl, and H. Ohno, "Electrical Magnetization
Switching in Ferromagnetic Semiconductors,” CIMTEC 2006, (Sicily, Italy, June 4-9, 2006) (invited).

H. Ohno, "Spintronics —From Materials through Devices to Circuits-," Device Research Conference
{DRC) (University Park, USA, June 26-28, 2000) (invited).

H. Olno, "Ferromagnetic IIl-V semiconductors: Progress and prospects ," 3rd Joint European
Magnetic Symposia (JEMS 06) (San Sebastian, Spain, June 26-30, 2006) (invited).

S. Matsuzaka, H. Sanada, Y. Kondo, K. Morita, Y. Ohno, and H. Ohno, "Optical pump-probe detection
of coherent nuclear spin dynamics in n-GaAs quantum wells," 28th International Conference on the
Physics of Semiconductors (ICPS-28), (Vienna, Austria, July 24-28, 2006).

D. Chiba, M. Yamanouchi, F. Matsukura, T. Dietl, and H. Ohno, "Current induced domain wall motion
and domain wall resistance in ferromagnetic (Ga,Mn)As," International Symposium on Compound
Semiconductors, (Vancouver, Canada, August 13-17, 2006) (invited).

H. Chno, "Physics and Materials of Spinfronics with Semiconductors,” 4th International Conference on
Physics and Applications of Spin-related Phenomena in Semiconductors (PASPS-IV) (Sendai, Japan,
August 15-18, 2006) (invited),

T. Kita, M. Kohda, Y. Ohno, F. Matsukura, and H. Ohno, "Spin injection with three terminal device
based on (Ga,Mn)As/n+-GaAs tunnel junction,” 4th International Conference on Physics and
Applications of Spin-related Phenomena in Semiconductors, (Sendai, Japan, August 15-18, 2006).

M. Yamanouchi, D. Chiba, F. Matsukura, T. Dietl, and H. Ohno, "Current-induced motion of magnetic
domain wall in a (Ga,Mn}As structure," 4th International Conference on Physics and Applications of
Spin-related Phenomena in Semiconductors, (Sendai, Japan, August 15-18, 2006).

T. Yamada, D. Chiba, F. Matsukura, S. Yakata, and H. Ohno, "Magnetic anisotropy in (Ga,Mn)As
probed by magnetotransport measurements,” 4th International Conference on Physics and Applications
of Spin-related Phenomena in Semiconductors, (Sendai, Japan, August 15-18, 2006).

S. Matsuzaka, H. Sanada, Y. Kondo, K. Morita, Y. Ohno and H. Ohno, "Local nuclear spin coherence
in semiconductor quantum wells detected by a time-resolved Keair rotation technique”, 4th International
Conference on Physics and Applications of Spin-related Phenomena in Semiconductors, (Sendai, Japan,
August 15-18, 20046).

Y. Ohno, M. Sasaki, H. Ohno, “Spin-dependent photocwrrent induced by interband excitation with
circular polarized light in (001} and (113)A GaAs/n-AlGaAs single heterojunctions,” 4th International
Conference on Physics and Applications of Spin-related Phenomena in Semiconductors, (Sendai, Japan,
August 15-18, 2006).

D. Chiba, M. Yamanouchi, F. Matsukura, T. Dietl, and H. Ohno, "Domain wall resistance in
perpendicularly magnetized (Ga,Mn)As," ICM 2006, (K.yoto, Japan, August 20-25, 2006) (invired).

M. Yamanouchi, D. Chiba, F. Matsukura, T. Dietl, and H. Ohno, "Mechanism of current driven domain
wall motion in a (Ga,Mn)As structure," ICM 2006, (Kyoto, Japan, August 20-25, 2006).

H. -J. Lee, D. Chiba, F. Matsukura, and H. Ohno, "Magnetic properties of GaAs:Mn grown at high
temperatures,” KINKEN-WAKTE 2006, (Sendai, Japan, August 26-28, 2006).

H. -J. Lee, D. Chiba, F. Matsukura, and H. Ohno, "Effect of substrate temperature on the properties of
heavily Mn doped GaAs," 14th International Conference on Molecular Beam Epitaxy, (Tokyo, Japan,
September 3-8, 2006).
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
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32.

33.

34.

H. Ohno, "Physics of Current-induced Domain Wall Motion in a Ferromagnetic Semiconductor
(Ga,Mn)As," Workshop on Current Trends in Nanoscopic and Mesoscopic Magnetism, (Santorini,
Greece, September 6-9, 2000) (invited).

H. Ohno, "Current Induced Domain Wall Motion in (Ga, Mn)As," International Workshop on Spin
Transfer 2006 (TWST) (Nancy, France, October 2-4, 2006) (invited).

A Tsukazaki, A. Ohtomo, T. Kita, Y. Olno, H. Ohno, and M. Kawasaki, "The observation of quantum
Hall effect in ZnO/MgxZnl-xO heterointerfaces,” 13" International Workshop on Oxide Electronics,
{Ischia, Italy, October 8-11, 20006).

H. Ohno, M. Yamanouchi, D. Chiba, T. Dietl, and F. Matsukura, "Spin Current in Ferromagnetic
Semiconductor Structures, -current induced domain wall motion-" The Semiconductor Spintronics
Workshop (Beijing, China, October 12, 2006) (invited).

H. Ohno, "MgO-based Magunetic Tunnel Junctions for Spin-lnjection Magnetic Random Access
Memories," International Workshop on New Non-Volatile Memory (Hsinchu, Taiwan, November
20-21, 2006) (invited).

H. Ohno, "Giant Tunnel-magnetoresistance in rf-Sputter Deposited CoFeB/MgO/CoFeB Magnetic
Tunnel Junctions,” International Symposium, the Winter Conference of Korean Magnetic Society (Jeju,
K.orea, November 23-25, 2000) (invited).

D. Chiba, F. Matsukura, and H. Ohno,"Control of magnetism in (Ga,Mn)As by electric-field," 10th
Joint MMM/Intermag Conference, (Baliimore, Maryland, USA, January 7-11, 2007).

T. Tanikawa, F. Matsukura, and H. Ohno, "Properties of {Ga,Mn)As codoped with Si," 10th Joint
MMM/Intermag Conference, (Baltimore, Maryland, USA, January 7-11, 2007).

P. Manandhar, G. Mihajlovic, S. von Molnar, P. Xiong, K. Ohtani, H. Ohno, M. Field, and G. J .
Sullivan, "Assembly of Superparamagnetic Nanobeads Via Biological Binding and Their Magnetic
Detection with an InAs Hall Sensor,” 10" Joint Magnetism and Magnetic Materials and Intermag
Conference, (Baltimore, Maryland, USA, January 7-11, 2007).

G. Mihajlovic, P. Xiong, V. Stephan, K. Ohtani, H. Ohno, M. Field, and G. J . Sullivan, "InAs Quantum
Well Mesoscopic Hall Sensors for Biomolecular Applications," 10™ Joint Magnetism and Magnetic
Materials and Intermag Conference, (Baltimore, Maryland, USA, January 7-11, 2007).

H. Ohno, "Spintronics — From Materials to Circuits-," The 1¥ JUNBA Symposium on Nanomaterial
Science (San Francisco, USA, January 11-12, 2007) (invited).

Y. Ohno, “Coherent nuclear spin dynamics in n-GaAs quantum wells probed by an optical pump-probe
technique,” SPIE Photonics West 2007 (San Jose, California, USA, January 20-25, 2007)

H. Ohno, D. Chiba, M. Yamanouchi, S. Matsuzaka, Y. Kondo, F. Matsukura, and Y. Ohno,
"Spintronics in Ferromagnetic and nonmagpetic semiconductors,” The Joint International Conference
of 4th International Symposium on System Construction of Global-Network-Oriented Information
Electronics and Student-Organizing International Mini-Conference on Information Electronics System,
(Sendai, Japan, January 23-25, 2007).

M. Yamanouchi, DD. Chiba, F. Matsukura, T. Dietl, and H. Ohno, "Current- and Magnetic
Field-induced Domain Wall Motion in a Ferromagnetic Semiconductor (Ga,Mn)As Structure,” The
Joint International Conference of 4th International Symposium on System Construction of
Glabal-Network-Oriented  Information  Electronics and  Student-Organizing  International
Mini-Conference on Information Electronics System, (Sendai, Japan, January 23-25, 2007).

S. Matsuzaka, H. Sanada, Y. Kondo, K. Morita, Y. Clmo, and H. Ohno, "Optical detection of local
nuclear spin coherence in semiconductor quantum wells," The Joint International Conference of 4th
International Symposium on System Construction of Global-Network-Oriented Information
Electronics and Student-Organizing International Mini-Conference on Information Electronics System,
{Sendai, Japan, January 23-25, 2007).

Mohamed Belmoubarik, Ohtani Keita and Ohne Hideo, “Plasma-assisted molecular beam epitaxy
growth of ZnMgO layers on O-polar Zn substrate,” The Joint International Conference of 4th
International Symposiom  on System Construction of Global-Network-Oriented  Information



35.

30.

37.

38.

39.

40.

Electronics and Student-Organizing International Mini-Conference on Information Electronics System,
(Sendai, Japan, January 23-25, 2007).

H. Ohno, "Recent Development in Magnetic Tunnel Junctions for Magnetic Random Access Memories
and Beyond," SEMICON Korea 2007 (Seoul, Korea, January 31-Feburary 2, 2007) (invited).

H. Ohno, “Spin-current effects observed by current-induced domain wall motion in (Ga,Mn)As,” ATI
and IFCAM International Workshop on Spin Current (Sendai, Japan, February 19-20, 2007) (invited).

H. Ohno, "Spin current induced dynamics in ferromagnetic semiconductors,” UK-Japan Workshop on
Advance Materials (Tokyo, Japan, February 27-28, 2007) (invited).

Y. Pu, J. Shi, D. Chiba, F. Matsukura, and H. Ohno, "Anomalous Hall effect and Anomalous Nernst
Effect in Ga;.Mn,As," APS Meeting, (Denver, Colorado, USA, March 9, 2007).

H. Ohno, “Contrel of magnetization in ferromagnetic semiconductors by spin-current,” Frontiers in
Nanoscale Science and Technology Workshop (FNST2007) (Tokyo, Japan, March 29-31, 2007)
(invited).

T. Kita, D. Chiba, Y. Ohne, and H. Ohno, "Magneto-transport properties of vertical quantum dot with
an Ai203 gate insulator,” 2007 Frontiers in Nanoscale Science and Technology Workshop (FNST2007),
(Tokyo, Japan, March 29-31, 2007).
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Atomically Controlled Processing

1. BFREOERER. TvFry. KELAEBICRISHA
Atomically-Controlled Growth, Etching and Surface Treatment
o o B T R TV R S AT OB 2 R T S/ i, FTREOMNIERE, Ty
F T, REWBEPFHEL THD.
In order to form high-quality atomically-controlled nanometer-order heterostructures of group-1V
semiconductors, atomically-controlled growth, etching and surface treatment are being developed.

2. JOERRCHBITHRERE ERCOEELETOHEICET SR

Mechanism of Surface Adsorption/Reaction at Surface and lts Controf in Semiconductor

Processing
HIEAMR T O 2 O ER LSS50, BEmEE & RISOER &2 0RO
T L TS,

In order to enhance controllability of semiconductor material processing, mechanism of surface
adsorption/reaction and its control are being studied.

3. BHHNS — 2 OFRESHEAHHECET SHMA
Ultrafine Pattern Formation and High-Frecision Doping Control
F 7 A= FF—FRIBIC BT D BB ER SN T S0, /NS — DB &
HRE AR IS D W TR L TS,
In order to clarify properties of nanometer-order patterned semiconductors, control of ultrafine pattern
formation and high-precision doping control are being investigated.

4. ANTOBEOBEEBUPEETNA A CHT DR
Heterostructure Formation and lts Application to Ultrasmall Semiconductor Devices
PR AR TN A ADOFEREOZDIZ, AT OMEQRELBEEEET NI 2220 T
WHELTHnS,
In order to enhance performance of ultrasmall semiconductor devices, heterostructure formation and
its application to ultrasmall semiconductor devices are being investigated.

5, NTFOREOHMELFE
Physics and Chemistry of Heterointerface
F A F I DOATIRGEEERT B0, AT ORHEOHH ELFITDONTHREL
TWwa.
In order to realize nanometer-order heterostructures, physics and chemistry of hetercinterfaces are
being studied.

(& FeftamnC ]

1. ““Atomically Controlled Processing for Group IV Semiconductors by Chemical Vapor Deposition”
{(Invited Review Paper), J. Murota, M. Sakuraba and B. Tillack, Jpn. . Appl. Phys., Vol.43, No.9A,
pp.6767-6785, 2006.

2. “BFK—77 SiGe R CVD RE TS o iisgy — A - Rl A5 Ge 2 E SiGe ~T T
¥ RAEFTHEMERE pMOSFET”, MTEEA, BEEBCR, EME-—, LBEE, BERFESMIGE ¢
BERFE, Vol.126, No.9, pp.1079-1082, 2006

3. “SiGe/Si ~F o MOSFET i BT ARy v Ticha~TFuRmEGORHA", T BE, MEE
5, BEHE—, BEFESHIEEC, BEFS, Vol.126, No.9, pp. 1101-1106, 2006.

4. “Carbon doping effect on strain relaxation during Sij..,GeyCy epitaxial growth on Si(100) at 500 °C”,
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Nano-Molecular Devices

FESFTNA ADRE + FEOT/ AT —IVEFR - §l1H

Nanometer-scale analysis and control of surfaces and interfaces of organic molecular devices

T A ADRE R TORGBE T /A7 — )V TIRATL . ZOBEREEAEN 3281209,
FREBEHIIL, BT/ SA ADEEME W LS B Db DR IT>TD,
We have analyzed phenomena on surface and interface of organic devices and have elucidated the
principle of their operation on a nanometer scale to improve their performance.

FEARER O/ EGEEEERT

Biodynamic analysis on a semiconductor surface

Si P GaAs FEEFEME HIZBWT, MIEPZ AE<E, DNA 2 EQEFRPE & RIMRIE
EROTEBEICRE L., EEERoMIrET- T o,

We have sensitively detected biological materials such as cells, proteins, and DNA molecules on a
semiconductor surface such as Si or GaAs and we have analyzed biodynamics

EBREENAFE T - PRTLAOMERRE

Research and development of a high-sensitive bio-sensing system

RO VIR Z R DT P CERZE AW TICERDE @B E BT 5720 0N F'
o VAT ADREETS TS,

We have investigated development of a label-free bio-sensing system for high-sensitive detection of
biological materials in a solution using infrared absarption spectroscopy.

PRRELBIEE RV T / TNA ADORERR

Research and development of fabricating nanodevices using anodization processes

by TEFY LT 0CA S GRBELEREMEAEDED LXK BT S TFNA AOERIZET
LM FEITO> TN D,

We have investigated fabrication of nanodevices by using both top-down processes and anodization
processes.

BRBFBRAEERORFERR

Research and development of dye-sensitized solar cells

R0 S DO BRI LFER FIRIC LR U D E B L O DI HEIT > Td, R,
BABELC I EL 7 TiO: 7/ F a— 7 O ARG B DSSC)~ S HIZ D THIFEL T
VA,

We have investigated fabrication and application of nanostructures using electrochemical processes
such as anodization. Especially, we have applied TiO; nanotubes fabricated by anodization to
dye-sensitized solar cells (DSSC).

BRCFEBEE FHMAEZ (EC-TEM B0 RFEMRR
Research and development of in-situ fransmission electron microscopy for observation of
electrochemical processes (EC-TEM)
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Intelligent Nano-Integration System

. EHb=a-S/xy b7 —0 QEFEREFBEMECETIHE
Research for basic architectures of LSl neural networks and theirs fearning efficiency
A= —F )5y T ZRWCHEERIIE S 2 7 L ORMREEBIEL, Z0%Y
e 2 34 - AT L CHEREmLE 2 R S,
This research is concerned with the design of intelligent information processing systems constructed
of LSI neural networks. The fabricated LSI neural networks are analyzed and evaluated to improve the
learning efficiency.

2. WRELEERy FU—-SETIIICETAHR
Research for inverse function delayed network models
TIF4TZa—ArEFTNTHS DEFNEMNT, DIGHRARES 257 L2 BIFT,
This research is concerned with the development of the intelligent processing system by using ID
models which are active neuron models.

3. Za—HOMFERZEFALAEFHERCHETSHRE
Research for neuromorphic quantum computer
Za-—OiFEHREMALZBRTHETIIL I XLOREE, ZOBAETF~OEEEZRS,
This research is concerned both with the development of a new neuromorphic quantum computation
algorithm and its implementation with solid state devices.

4. BEGMET-— FEERBICETSHE
Research for superconducting phase-mode LS|
ORI T 2 R B & 9 5 B G R RE I THEAR L7237 L VR EE S 2 5 L R BT 5.
This research is concerned with the development of new computer systems constructed of
superconducting LS] circuits where single flux quanta are used as information bit carriers.
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Quantum-optical Information Technology

FEEZRANVCEFHDONIEFHOER
Generation of entangled photon pairs from semiconductor
PEAEEBB LT /REEE R W BT B DIVEFROREFRTEZRE L TWD, CuCl B
o/ 5 DTEFIE QT DIVE TR OAERIZEII U7z TINEHEEMEN S ORT B OIUET 5
LD ERADRNATH B,
We investigate the generation technique of entangled photon pairs from semiconductor nanostructure
materials. We succeeded to generate entangled photons from CuCl crystal. This is the first
demonstration of the entangled photon generation from semiconductors.
BFFROLDODRTF AT 1 7EHR
Quantum state transfer for quantum repeaters
Y HHEEICB TS BEENZ RENCHERT 700 RT RO ERE 2 HIFL X
T BT AEHORT AT « TEMRET DERT NA AORFEZIT> TS,
We Investigate quantum media conversion from a photon to an electron spin for quantum repeaters to
extend the transmission distance of quantum info-communication.
FEAET Ry PERVCERTERERE
Semiconductor guantum dots for quantum info-communication
ETEREE~OEH Z BIg Uiz, PEEET Py FOXYEBR I CETF IR B 2019
LT3,
We investigate the spectroscopic and quantum optical properties of semiconductor quantum dots in
view of quantum info-communication technology.
GEEANETDY
Quantum diffraction and interference of spatially correlated photon pairs and its Fourier-optical
analysis. [R. Shimizu, K. Edamatsu, and T. Itoh: Phys. Rev. A 74, 013801/1-10 (2006)}]
Generation of entangled photons in a semiconductor and violation of Bell's inequality. [G. Oohata, R.
Shimizu, and K. Edamatsu: Proc. §th Int. Symp. on Foundations of Quantum Mechanics in the Light
of New Technology, World Scientific, 50-53 (2006)]
HFEEBF AT RN REFIY S — B F AT~ RO A NRIES: R
75, 1335-1339 (20006)]
Effect of the electron-hole exchange interaction on the photon-spin quantum state transfer. [Y.
Rikitake, H. Imamura, and H. Kosaka: Phys. Stat. Sol. (c) 3, pp. 4350-4353 (2006}]
Single photon response in GaAs quantum transport devices for photon-spin quantum state transfer. [1.
Kutsuwa, K. Arai, H. Shigyo, H. Kinjo, K. Ono, Y. Mitswmori, H. Kosaka and K. Edamatsu: Phys.
Stat. Sol. (¢} 3, pp- 4326-4329 (2006)]
Evaluation of g-factor by quantum transport measurement for photon-spin quantum state transfer. [K.
Arai, T. Kutsuwa, H. Kinjo, K. Ono, H. Kosaka, and K. Edamatsu: Phys. Stat. Sol. (c) 3, pp.
4334-4337 (2006)]
Observation of biexciton-resonant hyper-parametric scattering in SiO2/CuCl layered structures [M.
Nakayama, T. Nishioka, 8.Wakaiki, G. Qohata, K. Mizoguchi, ). Kim, and K. Edamatsu: Ipn. I. Appl.
Phys. 46, L234-L236 (2007)]
Photon polarization entanglement induced by biexciton: experimental evidence for violation of Bell's
inequality [G. Oohata, R. Shimizu, and K. Edamatsu: Phys. Rev. Lett. 98, 140503/1-4 (2007)]
Polarization Transfer from Photon to Electron Spin in g-factor Engineered Quantum Wells. [H.

Kosaka, Y. Mitsumori, Y. Rikitake, and H. Imamura; Appl. Phys. Lett. 90, 113511 (2007)]
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Quantum state transfer from a photon to an electron spin for building a quantum repeater. [H. Kosaka,
T. Kutsuwa, K. Arai, Y. Rikitake, K. Ono, H. Imamura, T. Takagahara, Y. Mitsumoril, K. Edamatsu;
Proc. 8th International Conference on Quanfum Communication, Measurement and Computing
(QCMC-8), (in press)]

A quantum device interfacing photons and spins for quantum repeaters. [H. Kosaka, T. Kutsuwa, K.
Arai, Y. Rikitake, K. Ono, H. Imamura, T. Takagahara, Y. Mitsumori, and K. Edamatsu: Proc. 28th
International Conference on the Physics of Semiconductors (ICPS 2006), (in press)]
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Entangled photons from semiconductor and violation of Bell's inequality. [K. Edamatsu: The 1st
International Workshop on Linear Optical Quantum Information Processing, Baton Rouge, U.S.A.
(2006.4.9-12)]

UV photon entanglement through biexeitonic states. {K. Edamatsu, G. Oohata, and R. Shimizu: The
7th International Conference on Excitonic Processes in Condensed Matier, Winston-Salem, NC, U.S.A.
(2006.6.26-30)]

Generation of polarization entanglement from spatially correlated photon pairs. [R. Shimizu, T.
Yamaguchi, Y. Mitsumori H. Kosaka, and K. Edamatsu: The 15th International Laser Physics
Workshop (LPHYS'06), Lausanne, Switzerland (2006.7.24-28)]

Entangled photons from a semiconductor and violation of Bell’s inequality. [K. Edamatsu, G. Oohata,
and R. Shimizu: The 13th International Conference on Superlattices Nanostructures and Nanodevices
(ICSNN-2006), Istanbul, Turkey {2006.7.30-8.4)]

Polarization entanglement of photons from a biexciton. [K. Edamatsu, G. Oohata, and R. Shimizu: The
8th International Conference on Quantum Communication, Measurement and Computing
{QCMC2006), Tsukuba, Japan (2006.11.28-12.3)]

Quantum state transfer from a photon to an electron spin for building a quantum repeater. [[Hideo
Kosaka: Nara Advanced Interdisciplinary Workshop on Quantum Information Science, Nara, Japan
(2007.1.25-26)]
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Quantum photonics and quantum transport approach for realizing photon-spin quantum state transfer
device. [H. Kosaka, T. Kutsuwa, K. Arai, K. Rikitake, K. Ono, H. Imamura, T. Takagahara, Y.
Mitsumori, and K. Edamatsu: Quantum Electronics and Laser Science Conference 2006, Long Beach,
U.5.A. (2006.5.21-206)]

A quantum device interfacing photons and spins for quantum repeaters. [H. Kosaka, T. Kutsuwa, K.
Arai, Y. Rikitake, K. Ono, H. Imamura, T. Takagahara, Y. Mitsumori, and K. Edamatsu: 28th
International Conference on the Physics of Semiconductors, Vienna, Austria (2006.7.24-28)]

Effect of the electron-hole exchange interaction on the photon-spin quantum state transfer. [Yoshiaki
Rikitake, Hiroshi Imamura, and Hideo Kosaka: 28th International Conference on the Physics of
Semiconductors (ICPS 2006), Vienna, Austria, (2006.7.24-28)]

Single photon response in GaAs quantum transport devices for photon-spin quantum state transfer, {T.
Kutsuwa, K. Arai, H. Shigyo, H. Kinjo, K. Ono, Y. Mitsumori, H. Kosaka, and K. Edamatsu: 4th
International Conference on Physics and Applications of Spin Related Phenomena in Semiconductors
{(PASPS-1V), Sendai, Japan (2006.8.15-18)]

Evaluation of g-factor by quantum transport measurement for photon-spin quantum state transfer. [K.
Arai, T. Kutsuwa, H. Kinjo, K. Ono, H. Kosaka, and K. Edamatsu: 4th International Conference on
Physics and Applications of Spin Related Phenomena in Semiconductors (PASPS-1V), Sendai, Japan
(2006.8.15-18)]

Fidelity analysis of the photon-spin quantum state transfer. [Yoshiaki Rikitake, Hiroshi Imamura,
Hideo Kosaka, 4th International Conference on Physics and Applications of Spin Related Phenomena
in Semiconductors {(PASPS-1V), Sendai, Japan (2006.8.15-18)]
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Generation of polarization entanglement converted from a spatial correlation in spontaneous
parametric down-conversion. [R. Shimizu, T. Yamaguchi, Y. Mitsumori, H. Kosaka, and K. Edamatsu:
European Conference on Optical Communication (ECOC2006), Cannes, France (2006.9.24-28)]

Measurement of nonlinear phase shifts of a photonic crystal fiber using a polarization-division Sagnac
interferometer. [N. Matsuda, R. Shimizu, Y. Mitsumori, H. Kosaka, and K. Edamatsu: European
Conference on Optical Communication (ECOC2006), Cannes, France (2006.9.24-28)]

Generation of polarization entangled photons using a spatial correlation in spontaneous parametric
down-conversion. [R. Shimizu, T. Yamaguchi, Y. Mitsumori, H. Kosaka, and K. Edamatsu: 8th
International Conference on Quantum Communication, Measurement and Computing (QCMC2006),
Tsukuba, Japan {2006.11.28-12.3)]

Quantum state transfer from a photon to an electron spin for building a quantum repeater. [H. Kosaka,
T. Kutsuwa, K. Arai, Y. Rikitake, K. Ono, H. Imamura, T. Takagahara, Y. Mitsumori, and K.
Edamatsu: $th International Conference on Quantum Communication, Measurement and Computing
(QCMC20006), Tsukuba, Japan (2006.11.28-12.3}]

Fidelity of the photon-spin quantum state transfer. [Yoshiaki Rikitake, Hiroshi Imamura and Hideo
Kosaka, 8th International Conference on Quantum Communication, Measurement and Computing
(QCMC2006), Tsukuba, Japan (2006.11.28-12.3)]

Measurement of weak optical nonlinearity induced by a few photons. [N. Matsuda, R. Shimizu, Y.
Mitsumori, H. Kosaka, K. Edamatsu: The 2nd International Symposium on Bio- and Nano-Electronics
in Sendai, Sendai, Japan (2006.12.9-10}]

Measurement of few-photon optical nonlinearity. [N. Matsuda, R. Shimizu, Y. Mitsumori, H. Kosaka,
K. Edamatsu: The Joint international Conference of 4th International Symposium on System
Construction of Global-Network-Oriented  Information Electronics and  Student-Organizing
International Mini-Conference on Information Electronics System, Sendai, Japan (2007.1.23-25)]

Electrically detected indirect exciton photo-absorption in semiconductor double quantum dot. [K. Ono,
N. Ko, K. Takahashi, K. Kono, 8. Tarucha, and H. Kosaka: Internal Conference on Nanoelectronics,
Nanostructures and Carrier Interactions 2007 (NNCI2007) Atsugl, Kanagawa, Japan (2007.2.20-23)]

Theoretical Analysis of the Fidelity and Yield of a Spin-Coherent Photo-Detector. [Y. Rikitake, H.
Imamura, H. Kosaka: Internal Conference on Nanoelectronics, Nanostructures and Carrier Interactions
2007 (NNCI2007) Atsugl, Kanagawa, Japan (2007.2.20-23)]
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Magnetic Metal Devices and Their Application to Nonvalatile Spin Memories and Logics
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Development of advanced spin memory devices and logic devices using magnetic tunnel junctions
consisting of ferromagnetic metal electrodes and insulating barriers,

(AR A S ]
I

T. Sakaguchi, H. Chei, A. Sung-Jin, T. Sugimura, M. Park, M. Oogane, H. Oh, ]. Hayakawa, S. Ikeda, Y.
M. Lee, T. Fukushima, T. Miyazaki, H. Ohno, and M. Koyanagi, "Fabrication and evaluation of
magnetic tunnel junction with MgO tunneling barrier," Japanese Journal of Applied Physics, vol. 45,
4B, pp. 3228-3232, 25 April, 2006.

S. Ikeda, J. Hayakawa, Y. M. Lee, T. Tanikawa, F. Matsukura, and H. Ohno, "Tunnel magnetoresistance
in MgO-barrier magnetic tunnel junctions with bee-CoFe(B) and fee-CoFe free layers," Journal of
Applied Physics, vol. 99, pp. 08A907-1-3, 3, May, 2006.

Y. M. Lee, J. Hayakawa, S. Ikeda, F. Matsukura, and H. Ohno, "Giant tunnel magnetoresistance and
high annealing stability in CoFeB/MgO/CoFeB magnetic tunnel junctions with synthetic pinned layer,"
Applied Physics Letters, vol. 89, pp. 042506-1-3, 27, July, 2006.

J. Hayakawa, S, lkeda, Y. M. Lee, R. Sasaki, T. Meguro, F. Matsukura, . Takahashi, and H. Ohno,
"Current-induced magnetization switching in MgQO barrier based magnetic tunnel junctions with
CoFeB/Ru/CoFeB synthetic ferromagnetic free layer," Japanese Journal of Applied Physics, vol. 45, no.
40, pp. L1057-L1060, 6, October, 2006.

S. lkeda, J. Hayakawa, Y. M. Lee, F. Matsukura, and H. Ohno, “Dependence of tumnel
magnetoresistance on ferromagnetic electrode materials in MgO-barrier magnetic tunnel junctions,”
Journal of Magnetism and Magnetic Materials, vol. 310, pp. 1937-1939, 16 November 2006.

J. Hayakawa, S. Ikeda, Y. M. Lee, F. Matsukura, and H. Ohno, "Effect of high annealing temperature on
giant tunnel magnetoresistance ratio of CoFeB/Mg(O/CoFeB magnetic tunnel junctions," Applied
Physics Letters, vol. 89, pp.232510-1-3, 6 December 2006,

S. Ikeda, J. Hayakawa, Y. M. Lee, F. Matsukura, and H. Ohno, “Dependence of tunnel
magnetoresistance on ferromagnetic electrode materials in MgO-barrier magnetic tunnel junctions,”
Tournal of Magnetism and Magnetic Materials, vol. 310 pp. 1937-1939, March 2007.
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L.

J. Hayakawa, S. Ikeda, Y. M.Lee, R. Sasaki, FMatsukura, T. Meguro, H. Takahashi, and H. Ohno,
"Current driven magnetization switching in CoFeB/MgO/CoFeB magnetic tunnel junctions,”" Intermag
2006, (San Diego, California, USA, May 8-12, 2006) (invited).

Y. M. Lee, J. Hayakawa, 5. Ikeda, F. Matsukura, T. Meguro, and H. Ohno "Giant tunneling
magnetoresistance in CoFeB/MgO/CoFeB magnetic tunnel junction with a synthetic ferromagnetic pin
layer annealed at and above 400°C," Intermag, (San Diego, California, USA, May 8-12, 2006).

J. Hayakawa, S. Ikeda, Y. M. Lee, R. Sasaki, F. Matsukura, T. Meguro, H. Takahashi, and I{. Ohno,
"Current-induced magnetization switching in MTJs using an MgQO barrier and various ferromagnetic
electrodes,” ICMFS24, (Sendai, Japan, August. 15-18, 2006) (invited).

J. Hayakawa, S. Ikeda, Y. M. Lee, R. Sasaki, F. Matsukura, T.Meguro, H. Takahashi, and H. Ohno,
"Annealing dependence of current-driven magnetization switching in MgO-based MTJs with various
free layer structure,” ICM 2006, (Kyoto, Japan, August 20-25, 2006).
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S. lkeda, J. Hayakawa, Y. M. Lee, F. Matsukura, and H. Ohno,"Dependence of tunnel
magnetoresistance on ferromagnetic electrode materials in MgO-barrier magnetic tunnel junctions,”
1ICM 2006, (Kyoto, Fapan, August 20-25, 2006).

S. Ikeda, J. Hayakawa, Y. M. Lee, R. Sasaki, F. Matsukura, T. Meguro, H. Takahashi, and . Ohno,
"Current-induced magnetization switching in MgO based magnetic tunnel junctions with synthetic
ferromagnetic free layers," 10th Joint MMM/Intermag Conference, (Baltimore, Maryland, USA,
January 7-11, 2007).

Y. M. Lee, J. Hayakawa, 8. Ikeda, F. Matsukura, H. Takahashi, and . Ohno, "Giant tunnel
magnetoresistance ratio of 472% at room temperature and 804% at low temperature in sputtered
pseudo spin-valve CoFeB/MgO/CoFeB magnetic tunnel junctions," 10th Joint MMM/Intermag
Conference, (Baltimore, Maryland, USA, January 7-11, 2007).

T. Kawabhara, R. Takemura, K. Miura, I, Hayakawa, 8. Tkeda, Y. Lee, R. Sasaki, Y. Goto, K. Iioh, F.
Matsukura, H. Takahashi, H. Matsuoka, and H. Ohno, "2Mb Spin-Transfer Torque RAM (SPRAM)
with Bit-by-bit Bidirectional Current Write and Parallelizing-Direction Current Read," IEEE
International Solid-state Circuits Conference, 26.5, (San Francisco, USA, February 11-15, 2007).

Y. M. Lee, S. Ikeda, J. Hayakawa, F. Matsukura, and H. Ohno, "Giant tunnel magnetoresistance for
exchange biased- and pseudo-spin valve CoFeB/MgO/CoFeB magnetic tunnel junctions," The 2nd
RIEC Infernational Workshop on Spintronics — MgO-based Magnetic Tunnel Junctions -, (Sendai,
Japan, February 15-16, 2007) (invited).

J. Hayakawa, S. Tkeda, Y. M. Lee, R. Sasaki, F. Matsukura, T. Meguro, H. Takahashi, and H, Ohno,
"Current-induced magnetization switching and thermal stability of nano-scale MgQ based magnetic
tunnel junctions," The 2nd RIEC International Workshop on Spintronics — MgO-based Magnetic
Tunnel Junctions -, {Sendai, Japan, February 15-16, 2007) (invited).
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Spin Electronics, Department of Applied Physics

1. N—=TAZIKRARS —G& b RNEGOBTERNNRICET HHRK
Tunnel Magneto-resistance Effect in Magnetic Tunnel dunctions with Heusler Alloy Electrodes

N—T AT WAL 3N 100%) THL EWHINTVDL I NRA A S —GRBHEOHE
SREBIENEZRALE h RN EGOBEBRTHRIIONTIIR LTV S

Magnetic properties of Heusler alloys, which are expecied to be a halfmetal, are being studied.
Tunnel magneto-resistance effect in magnetic tunnel junctions with Heusler alloys are also being
investigated.

{3 R A i 3 ]
1. M. Oogane, T. Wakitani, S. Yakata, R. Yilgin, Y. Ando, A. Sakuma, T. Miyazaki, “Magnetic Damping
in Ferromagnetic Thin Films™, Jpn. J. Appl. Phys. 45, 3889, (2006).

2. Y. Sakuraba, M. Hattori, M. Oogane, Y. Ando, H.Kato, A. Sakuma, T. Miyazald, H Kubota, “Giant
tunneling magnetoresistance in Co,MnSi/Al-O/Co,MnSi magnetic tunnel junctions™, Appl. Phys. Lett.
88, 192508, (2006).

3. Y. Saluwaba, T. Miyakoshi, M. Oogane, Y. Ando, A. Sakuma, T. Miyazaki, 1. Kubota, “Direct
observation of half-metallic energy gap in Co,MnSi by tunneling conductance spectroscopy”, Appl.
Phys. Lett. 89, 052508, (2006).

4. Y. Sakuraba, T. Miyakoshi, M. Oogane, Y. Ando, A. Saluma, T. Miyazaki, “Half metallic band gap
structure observed in Co,MnSi based magnetic tunnel junction”, J. Phys. D, 40, 1221-1227 (2006).

5. R. Yilgin, M. Qogane, Y. Sakuraba, Y. Ando, T. Miyazaki, “Gilbert Damping Constant in
Polycrystalline Co,MnSi Heusler Alloy Films”, J. Magn. Magn. Mater., 310, 2322-2323, (2006).

6. R. Yilgin, Y. Sakuraba, M. Oogane, S. Mizukami, Y. Ando, T. Miyazaki, “Anisotropic Intrinsic
Damping Constant in Epitaxial Co,MnSi Heusler Alloy Films”, Jpn. J. Appl. Phys., 46, L205-207,
(2006).

7. M. Oogane, R. Yilgin, S. Shinano, S. Yakata, H. Kubota, Y. Ando, T. Miyazaki, “Giibert Damping
Constants of CoaFeSi Heusler Alloy Film™, I. Appl. Phys., 101, 097501-503, (2006).
8. MREBIER:R, BEBE #B9R, K3 B, KR BEK, B ME, “CoMnSi (110) R1AAT—FHez
AWz b I BRI B SR Hﬁhﬂ% A zlxmmrﬁéau‘a‘f &k, 31, 89-93, (2006).
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1. Y. Sakuraba, M. Hattori, M. Cogane, Y. Ando, A. Sakuma, T. Miyazaki, H. Kubota, “Giant tunnel
magnetoresistance in Co,MnSi/Al-O/CoMnSi magnetic tunnel junctions”, International Magnetics
Conference 2006, San Diego, USA, May 8-12, 2006.

2. Y. Sakuraba, M. Hattori, M. Oogane, Y. Ando, A. Sakuma, T. Miyazaki, H. Kubota, “Giant tunneling
magneforesistance in magnetic tunnel junctions with half-metallic Co,MnSi electrode™, ICM2006,
Kyoto, Japan, August 20-25, 2006.

3. Y. Ando, Y. Sakuraba, M. Oogane, A. Sakuma, T. Miyazaki, “High spin-polarized state observed in
magnetic tunnel junctions with CoMnSi electrodes™, Japan-Germany Joint Workshop 2006,
“Nano-Electronics”, Tokyo, November 30, 2006.

4. T Daibou, M. Shinano, M. Hattori, Y. Salawaba, M. Oocgane, Y. Ando, T. Mlyazak; “Dynatnic
resistance in CoFeB/MgO/CoFeB,CoFeSi and Co;MnSi Tunnel Junctions™, 19" Internarional
Collogquium on Magnetic Films and Surfaces (ICMFS2006), Sendai, Japan, August 15-18, 2006.

5. M. Hattori, Y. Salkuraba, M. Oogane, Y. Ando, T. Miyazaki, “Tunnei nlagnetoresistance in
Co,MnSi(110)/Al-oxide/CoFe junction”, 19™ Internarional Colloguium on Magnetic Films and
Surfaces (ICMFS2006), Sendai, Japan, August 15-18, 2006.
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12.

R. Yilgin, M. Oogane, Y. Ando, T. Miyazaki, “Magnetic Properties and Gilbert Damping Constant
Study of Co,MnSi Heusler Alloy Thin Films”, 19" Internarional Colloquium on Magnetic Films and
Surfaces (ICMFS2006), Sendai, Japan, August 15-18, 2006.

Y. Sakuraba, M. Hattori, M. Oogane, Y. Ando, A. Sakuma, T. Miyazali, “Half-metallic properties of
Co>MnSi observed in magnetic tunnel junctions™, 19™ Internarional Colloquium on Magnetic Films
and Surfaces (ICMFS2006), Sendai, Japan, August 15-18, 2006.

T. Daibou, M. Shinano, Y. Sakuraba, M. Hattori, M. Oogane, Y. Ando, T. Mivazaki, “Bias Voltage
Dependence of Tunnel Magnetoresistance Effect in CoFeB/MgO/Co,X(X=Fe,Mn)Si Magnetic Tunnel
Junctions”, International Conference on Magnetism (ICM2006), Kyoto, Japan, August 20-25, 20006.

M. Qogane, M, Shinano, R. Yilgin, Y. Sakuraba, H. Kubota, Y. Ando, A. Sakuma, T. Miyazaki,
“Tunnel Magnetoresistance Effect in CoyXSi(X=Cr,Mn,Fe)/Al-O/CoFe Junctions”, International
Conference on Magnetism (ICM2006), Kyoto, Japan, August 20-25, 20006.

R. Yilgin, M. Oogane, Y. Sakuraba, 5. Mizukami, Y. Ando, T. Miyazaki, “Gilbert Damping Constant in
Co;MnSi Heusler Alloy Thin Films”, International Conference on Magnetism (1ICM2006), Kyoto,
Japan, August 20-25, 20006.

M. Qogane, Y. Sakuraba, M. Hattori, Y. Ando and T. Miyazaki, "Tunnel magnetoresistance in MTJs
with Co:MnSi electrode and MgO barrier,” The 2nd RIEC International Workshop on Spintronics,
Sendai, February 15-16, 2007.

M. Oogane, "Tunnel magnetoresistance effect in MTJs with Heusler alloy electrodes," Workshop on
Spin Current, Sendai, Japan, February 19-20, 2007.
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Quantum Hall effect in zinc oxide heterostructures

B A TH DB OWERRREEMN L5 2 & TRAENS A 4 — BB
FIPUAS DRFEERTo TER. FHEE R E RS I e R a2 R LT
BEED 2 RILBTFHAZBRT oRAFZARE L. BWiZBl 87 R —)LR OB
R THD TR Uiz, ORI, BRI 7> P25 otttz Tzl EHT
b2 bOZI R OEHITEEHRS BDTH D,

Zn0, a transparent oxide semiconductor, is of growing importance in advanced electronics.  Epitaxial
growth of ZnO has been the subject of intense focus leading to ow recent demonstration of ultraviolet
light-emitting diodes and transparent field-effect transistors. Here we have observed the quantum
Hall-effect (QHE) in a high-mobility two-dimensional electron gas in ZnQ based heterostructures.
Demonstration of the QHE in an oxide heterostructure presents broad possibilities not only to realize
trangparent electronics but also to combine QHE with the versatile functionality of oxides in complex
heterostructures.

(2 e 3 ]
1.

A. Tsukazaki, A. Ohtomo, T. Kita, Y. Ohno, H. Ohno, and M. Kawasaki, “Quantum hall effect in
polar oxide heterostructures™, Science, vol. 315, pp. 1388-1391, 2007,
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A. Tsukazalki, A.Ohtomo, T. Kita, Y. Ohno, H. Ohno, and M. Kawasaki, "The examination of
magnetotransport in ZnO/MgZn,, O heterointerfaces", KINKEN-WAKATE 2006 3rd Materials
Science School for Young Scientists, Sendai, 26-28, Aug., 2006,

A. Tsukazaki, A. Ohtomo, T. Kita, Y. Ohno, H. Ohno, and M. Kawasaki, "The observation of quantum
Hall effect in Zn0/ MgZn, O heterointerfaces”, The 13th International Workshop on Oxide
Electronics, Ischia, Italy, 8-11, Oct., 2006.

M. Kawasaki, "Atomically controlled heteroepitaxy realizing ZnO LED and 2DEG {invited)", 2006
MRS Fall Meeting, Boston, 27, Nov.-1, Dec., 2006.
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Properties and application of spin orbit interaction in 1ll-V semiconductor heterostructure

-V LAY 8 T WS R B O A LR & O RIE A E OCER Lz A E
CHEAEE R ANERE RS & L Tl< 20, E8F A > OBKAHIHA L 2D, i
. - ViR{b &R T g o BV & 2 U 2l B4 B o BSEATHIE & delin iz
K B RITTH 2 BAE L 72 BT A > OBEKHEEGEIC T S0t e A Y ilEEeE
TNRAADMFEZEZT> TS,

Since spin orbit interactions caused by the structural inversion asymmetry and the bulk inversion
asymmetry induce an effective magnetic field in Il-V semiconductor heterostructures, it is possible
to realize the new functional devices based on the electrical control of the spin precession. We study
the gate bias control of the spin orbif interaction by analyzing the weak antilocalization and the
electrical control of the spin precession by the spin interference effect in the mesoscopic ring structure.

SREEIEE S/ BB CE T AR

Study of submicron-sized ferromagnetic element

PEANBRTEIEAR ) > 7 BB VIR I 2 2 AR LIRSS 2 IR T & & 2 &0 & i R iR
ANOEABIBEN TS, Baid, 37220280 X 1R Fe ) 27 EFI Fe/Au/Fe
3 U ZHEEIIR T, B 2 URICER T AR AN SRR ZBRT D &
EDIEBEELRMEANDIEMEZREL TH D,

Submicron-sized ferromagnetic ring structures have attracted much attention for the high density
memory since the minimal stray field is induced in the Vortex states, which magnetization is circularty
oriented around the ring. We study the lateral and the vertical magnetic interactions of one
dimensional Fe ring array and Fe/Auw/Fe trilayer ring structures for the future data-storage application.

(2 e A<t 3 ]
1.

T. Miyawaki, T. Toyoda, M. Kohda, A. Fujita, and J. Nitta "Magnetic interaction of submicron-sized
ferromagnetic rings in one-dimensional array" Appl. Phys. Lett. 89, 122508 (1) - 122508 (3) (20006).

T. Nihei, Y. Suzuki, M. Kohda, and J. Nitta "Gate controlled crossover from weak localization to weak
antilocalization in a narrow gap InGaAs/InP heterostructure" Phys. Stat. Sol. (C) 3, 4230 - 4242
(2006)..

M. Abe, M. Kohda, and J. Nitta "Magnetoresistance oscillations induced by spin orbit interaction and
intersubband scattering in a gated InP/InGaAs heterostructure” Phys. Stat. Sol. (C) 3, 4243 - 4246
(2006).

(i)
1.

T. Miyawaki, K Toyoda M. Kohda, A. Fuyjita, J. Nitta "Effect of the array distance for the
magnetization reversal of submicron-sized ferromagnetic rings" International Symposium on
Mesoscopic Superconductivity and Spintronics. Atsugi, Japan, February 27" - March 2", 2006.

J. Nitta “Spin Related Transport in Rashba 2DEG Systems™ Institute of Advanced Studies Workshop
on Spintronics. Singapore, May 8th-12" | 2006. Invited

J. Nitta “Experimental Demonstration of Gate Controlled Spin Precession in the Rashba 2DEG
Systems”™ Advanced Research Workshop on Mesoscopic and Strongly Correlated Electron Systems -
Nanoscale Superconductivity and Magnetism. Chernogolovka, Russia, June 14" - 19" 2006, Invited

J. Nitta “Spin Interference in InGaAs 2DEG rings™ 6th Rencontres Du Vietnam, Nanophysics From
Fundamentals to Applications Hanoi, Vietnam , Aug. 6™ -12™ | 2006. Invited

M. Kohda, K. Takagi, A. Fyjita, J. Nitta "Magnetization reversal process and interlayer coupling of a
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submicron-sized Fe/AwFe trilayer ring array” 19" International Colloquium on Magnetic Films and
Surfaces Sendai, Japan, August 15— 18" | 2006.

M. Abe, M. Kohda, J. Nitta "Spin orbit interaction controlled by the gate voltage in an inverted
TnpsGagaAs / InP / IngsaAlpagAs heterostructure " 4™ International Conference on Physics and
Application of Spin-related Phenomena in Semiconductors Sendai, Japan, August 15" - 18™ , 2006.
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1.

Uitra-Broadband Signal Processing

HRE I UR - FOINNVIERERBETFTNA ADHR

Novel millimeter-wave and terahertz-wave integrated microelectronic devices

PEAAT OEEMEICEE TS 2 R 5 TR OLEZHR & WS H U WBEFIRIC M
Uic. BB TIETHE EORMFATREREREO I —L 2 MERRTELE - E5UEET
FTINA 2 DOIFFERFE & B ERME N SHE L TWa, SN DEREESUERIZF
THHLWTNA AREZIREL, TOERICHENT THIRMREEZHEE L T,

We are developing a novel frequency-tunable plasmon-resonant microelectronic device operating in
the millimeter-wave and terahertz regions with functionalities of coherent, tunable signal generation
and ultra-broadband signal processing. Based on both experimental and theoretical investigation on
plasmon resonance for heterostructure devices, we have devised a novel device structure that can
drastically improve the radiation power and frequency tunability, which is now under development.
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the International Topical Workshop "Tera- and Nano-Devices: Physics and Modeling," pp. 48-49,
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Basic Technology for Broadband Communication

1TXT0RFAA-—VUT - TLAICHAL. HESHSOERB{LZRS .
Reducing mutual coupling between imaging elements of 1 X 10 arrays.

1 X1 0EBEFRITOESUERY 7 FEREELE.

Development of signal processing programs for the 1 X 10 imagingarrays

FRFELAEIUEFTAA D IVRBILEY, BAOYEDA A—VERY., SURNYLT -
AA—D T DF—F X i5EE OO,

Passive imaging data for several objects have been obtained using

the imaging array developed.

10, 35, & 60 GHz HOSHENDNBRNy T S VF A S &2BH T, ZHhBD
EEEAVT. FEFREFRICTREBICADEBOBANZT> TS,

Compact radiometers for the 10, 35, and 60 GHz bands have been developed fo use as test
equipment for observing skin conditions at Tohoku University hospital.

e

LOKEF R, SYBERIAA—DL S| BEEERR RO 82006 (GEE A, ()

WAEEER) . BET, 2006 E 12 A 8 H,

K. Mizuno, “Comparison of the Capabilities of the Millimeter Wave Region and the THz Region,”
APMC 2006 (Asia-Pacific Microwave Conference) , Hiife. 2006 4 12 Fl 15 H
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Wireless Info Tech

HABER FBAR 74 /L& DA
Development of FBAR filter for wireless communication

5GHz #EdilEE LAN B3 5EK RF 74 )5 %, FBAR 74 NI THEETLHI L%
gL Tind. MOCVD #izk D AIN RBERM O fELzfro Thad,

We have investigated implementation of RF frontend FBAR filter for broadband mobile terminal. AIN
film has been developed using MOCVD equipment.

(= FE 2]
1.
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"Fabrication of FBAR filter for wireless communication," the Joint Int. Conf. of the 4th
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Applied Quantum Optics
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Nonlinear Optical Effects of Domain-Controlled Ferrcelectric Material

FEEO N ARSI A LR B IER T 59 5 28Il Lo TR SR IR LI R B
INFRETHY, EFRININDT T~ R T D IR R R Rl CE{E R e p m e — L U OBIR
OERE BELLTIIEEZIT> T,

Optical frequency conversion by nonlinear optical effects is studied. By use of ferroelectric materials
with an artificial and periodical domain inversion, an efficient and widely tunable coherent light
source is possible in the wavelength ranging from near infrared to terahertz region,
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Solid State Electronics

1. Surrounding Gate Transistor(SGT)IZBIF 2%
Study of the Surrounding Gate Transistor (SGT)
SGT., V—A, 7—b, FL A ERBETZEICREL. 5127 — MEEXS ) I %
MOBECHEEE Lz b5 P25 THS. BHETFRTSHS MOS 5 2 PAFMN, V—A,
T—h Rl VPREMICAE L TS, KERGEMEEZLE LT HOITLRL T,
SGT ) oEEE7— N THA, UaEOLETIZV—AERLT EHRERL.
VAERIZTHIET, ) VEREREE T SEEEERNICEMETE S, 20 SGT DR
fEL. TORBRAOBLEICDVTIEL TS,
The SGT arranges source, gate, and drain vertically. The gate electrode surrounds the silicon pillar.
The conventional planar MOSFET has large occupied area, since the conventional planar MOSFET
arranges sowrce, gate, and drain horizontally, On the other hand, the SGT has much smaller occupied
area than the conventional planar MOSFET, since the SGT has 3-dimensinal structure that top of the
silicon pillar is drain, and the bottom of the silicon pillar is source. We are studying the fabrication and
the electrical characteristics of the SGT.

(R TE ]

1. T Hidaka, H. Amikawa, H. Nakamura, and F. Masuoka, "Silicon Pillar Fabricated for SGT with
varying the content of Qs in Ch/O, gases by Using ECR plasma etching", 210th Meeting of The
Electrochemical Society Meeting Abstracts, Abstract. 987, Cancun, October 29 -November 3, 2006.
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Storage Technology Group, Research Center for 21st-Century Information Technology

IT21 Br&— AN — VR BT, SRR 14 FEPD, ARBFIERT (P4 T ERE ., #7820
GICEEROWIEEL BN N —FFAATRTAT A dy — i LI BB RF JE 7 0 e s b
THHMBNRRE R NN—NT AZ DT | CORRFEERZEIRHEBGE, 1T 707 5) &2
INTHEEL TNB, A7 Y=/ b0, BEMEREEINE VS 1 Thits/inch® OB 4 B 3067
FEBTAHAN —VHHFOBEHEEHAFE L, 500 Cbits/inch® DR BIZLL TV, AN
SR E A FHATEARL LTI A5 500, AERMBHEET T DAN —VEREICE
TEENEOEMELERLERSS NEBDAILLAMNICBNTVWS,

In May 2002, the IT21 cooperative research project between industry, academia and government was
started. It comprises collaborators from major Japanese HDD manufacturers, RIEC and other
laboratories researching related technologies within Tohoku University. (*“Development of small-size
perpendicular recording hard disk drives with ultra-high recording capacity”, IT program by MEXT.)
The goals of the IT21 storage technology group are to develop the perpendicular recording
technologies required for 1 Tbit/inch’, based on these technologies, to realize personal mobile storage
devices and large capacities, high data-rate devices for network storage systems.

1Tbits/inch’ BBERRO-H0, BEBREBENVN, BRGNS BIEEREAVE, FIEVH
SHRBEAT 4T DEFRFEAMTRFE

Development of fundamental technologies for 1Tb/inch® recording; high sensitivity sensors,
high recording resolution SPT writers and terabit high-density media.

SU#R7 BF 500 Gbits/inch® (D32EE

Demonstration of the recording density of 500 Gbits/inch®.

HNE HDD ORAYATLOMESE (AUA—DJ1—REB/NE HDD 2RELLTAHBLEFS
R R—YF LT — \DEAE)

Development of a small, hand-sized wireless server using the new HDD.
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The oxynitride or nitride film formed by the microwave excited high density plasma
AERIETE R & LT, EOT=1.0nm, M DHELIIZILT — 7&K 1 #iL LIEHT 5
ST HINERLEPEE AL Tha,

The oxynitride or nitride film with equivalent oxide thickness (EOT) of 1.0 nm was researched with

reducing gate leakage current by more than one order of magnitude compared with conventional high
temperature pure oxide.

RAVOERMESEETSATERWCI 2 v a AT U RIERIR
The tunnel gate dielectric film for FLASH memory devices formed by the microwave excited
high density plasma.

7Ty aACUHAORFVEELT, V=7 EBROEN T D HIVEE{LEOPIFEETT
T, BEEEFEMT S LT BN WS — U — 7 BRI A LIT & ERER THllE
TR LWL EIC D W T BIIRZET > T S,

The oxinitride film was researched by high density plasma oxi-nitridation process as a tunnel gate
dielectric for FLASH memory devices. We develop new measurement of gate leakage current
(<107"°A) and very short measurement time.

3 IRTTIBEHBEBENMED MOSFET
Accumulation-mode 3D transistor

3 KTCHEBHMTIED MOSFET OBMEHHED 5 L. 0 RIERIIEI AT 2
&Ll EOREEENERT 5 EEPHEEL TN S,

We investigate the accumulation-mode 3D transistor has the high current drivability comparison with
the inversion transistor.
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GLOBAL-NETWORK-ORIENTED INFORMATION ELECTRONICS AND
STUDENT-ORGANIZING INTERNATIONAL MINEFCONFERENCE ON INFORMATION
ELECTRONICS SYSTEM, Tohoku University, 21st Century COE Program, pp.386-387, January
2007.
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Nano-size fabrication process of magnetic tunne! junction

FTHAX S0nn AT O b >3 EEHT M) 2R S T 2RI 7ot A0
EEEMIZ, BTHY A MIX>TCVD (Chemical Vapor Deposition) MEEH=H—A
YFIET=EN-RRAZELEAF R VT FRROBEETT> TS,

In order to obtain a magnetic tunnel junction (MTJ) with the size range below 30nm, nano-gize

fabrication process for MTJ has been developed by an ion milling method using an electron beam
assisted chemical vapor deposition (CVD) hard masks.

AN

S. Isogami, M.Tsunoda, and M. Takahashi, “Current Induced Magnetization Switching and
CPP-GMR in 30nm¢ Scale Spin Valves Using EB Assisted CVD Hard Masks”, IEEE Trans.
Magn., vol. 42, pp. 2676-2678, 2006

(R &R ]

S. Isogami, M. Tsunoda, and M. Takahashi, “Current Induced Magnetization Switching and
CPP-GMR in 30nm¢ Scale Spin Valves Using EB Assisted CVD Hard Masks”, Infernational
Magnetics Conference, San Diego (USA), May 4-8, 2006.
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Ferromagnetic RF Integrrated Inductor

GHz i TRNBER 20 § S GIEME O MR LT ORI 257 A ADIERIZDNT
WHELTNS

Development of soft magnetic thin films having high permeability in GHz frequency range, and their
application to ferromagnetic RF integrated inductor are being studied.

Ny —2 - F oy TUAR)IVEFLER/ 4 IR CBT H%
Package/Chip Level Integrated Electromagnetic Noise Suppression Technolagy

IRRATE RS I K O BHRENIC GHz W TR R Bl O B 38 &= DB B 1 2
Ml e~ DSR2 B0, EMC i S BEHEIRIC B W THERERMI A ERNEN T
WXy T Ty T AOLD A AR E AT R<UIRERML T3,
Development of selectively lossy magnetic thin films in GHz frequency range, and their application to
integrated electromagnetic noise suppressor are being studied. This work leads to creation of
package/chip level EMC cooperative general design technology.

;:‘i’ H“" j }

Ki Hyeon Kim, Masahirc Yamaguchi, “Ferromagnetic RF Integrated Devices-RF Integrated Noise
Suppressor and Integrated Inductor™, Physics of Metals & Metallography Vol 101 suppl. 1, pp.
S74-879, 2006.

Masahiro Yamaguchi, Keiju Yamada, and Ki Hyeon Kim, “Slit design consideration on the
ferromagnetic RF integrated inductor,” IEEE Trans. Magn. vol. 42, pp. 3341-3343, 2006.

T. Fukushima, S. Koya, H. Ono, N. Masuda, and M. Yamaguchi, “Evaluation of RF Magnetic Thin
Film Noise Suppressor Integrated onto an Operating LSI Chip,” J. Magn. Soc. Jpn., 30, pp.531-534,
2006

Y. Shimada, G, W. Qin, M. Yamaguchi, S. Okamoto, O. Kitakami and K. Oikawa, “Permeability of
Submicron and Nanometer Ferromagnetic Particle Composites™, J. Appl. Phys. 2007, in press.

Masahiro Yamaguchi, Shota Koya, Hideki Torizuka, Satoshi Aoyama and Shoji Kawahito,
"Shielded-Loop Type On-Chip Magnetic Field Probe to Evaluate Radiated Emission from Thin-Film
Noise Suppressor,” IEEE Transactions on Magnetics, 2007, in press.
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M. Yamaguchi, "High frequency and high spatial resolution magnetic field sensing technologies
(invited),", Joint European Magnetic Symposia 2006 (JEMS'06), San Sebastian, 25-29 July 2006.

M. Yamaguchi, Y. Shimada, K-I Kim, "RF Soft Magnetic Thin Films and Their Application to
Mobile IT Devices (Invited)," Asia Forum 2006, 11pG-AF1, 11-14 Sept. 2006.

Y. Shimada, M. Yamaguchi, S. Qkamoto and O. Kitakami, "Regearch on fine particles as high
permeability material (invited),” IEEE Magnetics Society 5th International Waorkshop on High
Frequency Micromagnetic Devices and Materials (MMDMS), 12p-1, Baltimore, 12 Jan. 2007.

T. Fukushima, S. Koya, H. Ono, N. Masnda, and M. Yamaguchi, “Evaluation of RF Magnetic Thin
Film Keiju Yamada,, Masahiro Yamaguchi, and Ki Hyeon Kim, “Slit design consideration on the
ferromagnetic RF integrated inductor,” IEEE International magnetic conference, FV-01, San Diego,
8-12 May 2006.

Noise Suppressor Integrated onto an Operating LSI Chip”, 4" International Workshop on High
Frequency Micromagnetic Devices and Materials, 08p-10, San Diego, § May 2006.
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Hideki Torizuka, Shota Koya, Masahiro Yamaguchi, Satoshi Acyama, Shoji Kawahito, “Design and
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Workshop of Yeungnam University and Toholcu University 2006, Gyeongjy, 16-17 Nov. 2006,

K. Maruta, S. Muroga, M. Yamaguchi and K. H. Kim, “Control of ferromagnetic resonance loss of RF
noise suppressors using magnetic thin films for transmission lines,” 5th International Workshop on
High Frequency Micromagnetic Devices and Materials (MMDMS5), 12p-7, Baltimore, 12 Jan. 2007.

Masahiro  Yamaguchi, Shota KXoya, Hideki Torizuka, Satoshi Aoyama and Shoji
Kawahito,"Shielded-Loop Type On-Chip Magnetic Field Probe to Evaluate Radiated Emission from
Thin-Film Noise Suppressor," 10th Joint MMM/Intermag Conference, AR-G1, Baltimore, 7-11 Jan.
2007,
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Coherent microwave oscillation induced by spin transfer torque

ARSI A7 y—bVT (BIT) KEDEBHREHAL S FI v AT, B—07F
SR E S — TN 2 F s FOMHBMICBWTERERBENCL D, <17 O
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BLTWBHEDIZ, ET—FAA X970 MRRNRI VT 7 4 —THIEISN, L DBUN
BOYT—H X, ZREEE i nm) IOEWA 257 MRBOEBRENLOEETS
%, MPFEETIE., Bofticd> TERENZF /PRETRENVZMETIZ S
fed /A A R 7 a MEEEREL, Aab— L2 Y  OERIRICET SHRET
TWd, BT ZDd /B BT REHRIIB VT STT <A 7 D ORIRZ MR T U D THE
ML TWa GsCrmses) .

The microwave oscillation induced by the spin transfer torque has been already reported on fabricating
a mono-pillar or a point contact of magnetic multifayers. The coherent oscillation has been also
reported by the double point contact. The size of the pillar and the distance of the contact are limited
by the lithographic technique. To realize smaller size or distance (~10nm) than the lithographic
limitation, we propose to apply the original nano-confined structure formed by self-assembling
nano-oxide layer. We have already started the study on coherent STT microwave oscillation from the
view point of self-assembling nano-confined structure. The peculiar STT microwave oscillation was
observed by the application of this self-agsembling nano-confined structure (to be published).
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New architecture and circuit technology for robust information processing

F /AT IETHAMEE NS CETHART 2 FORMEES D&, RO, BHEEOKRBEEL
WD R 2 T S Robust IMFHRALEZ BIF L2 7 —F 70 F v - ESERE09EL
Tha,

Robust architecture and circuit technology that can cope with fluctuations in characteristics of nano
devices as well as with increased complexity in highly integrated ULSI systems are being studied.

SRFABENT / AT —NBERUVHLWARRR{CE DS TINAR - ERICHTHHME

Devices with post-planar structure and new principles of operation and their circuit technology

WD TV —FHAMICRETBRAE T LA 7 2N —92 3 RITHEREH U WIS - R
WHEDSHTNA A - BIEEM, RO, -/ A7 —)lHEic &> THRET 29 vl %
WA U728 U W BRI B D </ #BET N A - BRI EHIE L Tnsd,

Post-planar devices based on innovated structures such as 3-dimensional structures and their circuit
technologies are being studied. Novel devices and circuits based on new principles of operation that
become possible in nano structures are also being investigated.

CAD £efii /s CERBIR DO SIBE - SMERTFRICHTIHR

New CAD technology with high precision and high efficiency for ULSI design

TR B WG - BEER B OB A K > TERSNOGEBER T N ARG, RO, B
T B EEOQIEBGIZ Lo TER S NS @B RRRF Tk - YTV X L7x R ENERE
I W SR IR T 529 @ CAD (Computer Aided Design) #5098 L T %,
Next-generation CAD (Computer Alded Design) technologies with high precision and efficiency,
which is adapted for designing next-generation ULS! systems with highly integrated new devices are
being studied.

GARETRS

Ge Dot formation using Germane on a Monomethylsilane-Adsorbed Si(001)-2x1 Surface Yuzuru
Narita, Takeshi Murata, Atsushi Kato, Tetsuo Endoh, and Maki Suemitsu  Thin Solid Films, Volume
508, Issues 1-2, pp. 200-202, 5 June, 2006
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Study of Effect of Halo Implantation on Nano-Scale Double Gate MOSFET International Symposium
on Bio- and Nano- Electronics, Abstracts P-37, ppl119-120, 2006 Yuto Momma and Tetsuo Endoh

Study of Stability on MCML (MOS Current Mode Logic) Inverter Circuit to Threshold Voltage
Fluctuations Caused in Future Nanoscale Si-MOS Process Generation H.-j. Na, M. Suemitsu, and T.
Endoh International Symposium on Bio- and Nano-Electronics, Abstracts P-39, pp. 123-124, 2006

A 60nmn NOR Flash Memory Cell Technology Utilizing Back Bias Assisted Band-to-Band Tunneling
Induced Hot-Electron Injection (B4-Flash)  S.Shukuri, N.Ajika, M.Mihara, K.Kobayashi, T. Endob,
and M.Nakashima 2006 Symposium on VLSI Technology Digest of Technical Papers, p20-21, May,

2006

Study of 30-nm Double-Gate MOSFET with Halo Implantation Technology Yuto Monma and Tetsuo
Endoh 2006 Asia-Pacific Workshop on Fundamental and Application of Advanced Semiconductor
Devices (AWAD 2006), pp. 229-232, Sendai, July 3 ~ 5, 2006

The Guideline of Tolerable Vth Fluctuation for MCML (MOS Current Mode Logic) laverter Circuit
Hyoung-jun NA, Maki SUEMITSU, and Tetsuo EDNDO 2006 Asia-Pacific Workshop on
Fundamental and Application of Advanced Semiconductor Devices (AWAD 2006), pp-233-236,
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Sendai, July 3 -5, 2006

Physical Origin of Stress-Induced Leakage Currents in Ultra-Thin Silicon Dioxide Films T.Endoh,
K.Hirose, and K. Shiroisi 2006 Asia-Pacific Workshop on Fundamental and Application of Advanced
Semiconductor Devices (AWAD 2006}, pp-271-276, Sendai, July 3 - 5, 2006

Low-temperature Heteroepitaxial Growth of 3C-SiC(111) Atsushi Konno, Yuzuru Narita, Takashi Ito,
Kanji Yasui, Hideki Nakazawa, Tetsuo Endoh, and Maki Suemitsu ECS Transations - Cancun "Wide
Bandgap Semiconductor Materials and Devices 7", October 31, 2006

Study of Self-Heating in 8i Nano Structure for FB-SGT with High-k Dielectric Films Tetsuo Endoh
and Kousuke Tanaka 2006 International Workshop on Dielectric Thin Films for Future ULSI Devices
(IWDTF) pp. 115 — 116, Nov.8-9, 2006
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Study on high frequency carrier type thin-film magnetic field sensor

AR ICR B F vy U P EREEET S &, APER BB R b ETFNES
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L VOEREEEL TR ZEDTNS.

A sensitive maguetic field sensor is developed by using a magnetic thin-film segment. This sensor
operates with the application of high frequency current at room temperature. A magnetic domain

control technique and a microwave circuit technology lead to the world's first class magnetic field
resolution. Applications for detecting the magnetic field from human body are being discussed.

EOETANE TS

1. AhlFseE, AW, BEE, AImE, R 08T fORAMLSHEEZE T 55
B AR R TR AR S oY), HARS AR SEETE. vol.81, ppl7-22, (2007).

2. WMk, WHE— FEEe. BREDE. 8RFE, Allfnd, FHE— TR > E—
5 ZAE R EG LI HIE GML oY &M RSSO AR AEICET 2
MET. HASARA R SE, vol31, pp216-220, (2007).

3. DUEEED. ELFGE, SEHE—, TERRER AL SEENE Ty U T ERA T ORE
PRI ), vol.31, pp227-230, (2007)
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BEFURL—TFICLS2 U OV BEER S SIEEE TFT (CBT 5%
CW Laser Recrystallization of Silicon Thin Films for High-Performance Thin Film Transistor
(TFT)

DPSS-CW L —8aflni ) a YRR RILOUEEEIT, 8RS LA > oRbticdk s
WSS PR OEERILDFEEIT> T3,

Recrystallization of silicon thin films is being investigated for application to thin film transistors
(TFTs). Currently, low-temperature polycrystalline-silicon (LTPS) TFTs has been used in
active-matrix liquid erystal display (AM-LCD) technologies. Well-crystallized silicon thin films that
have large grains are needed to make high performance TFTs for new emerging applications. The
purpose of this study is to form two dimensional large grains of Si thin films using DPSS CW laser.

ENTARETE S
I.

Shuntaro Fujii, Shin-Ichiro Kuroki, Koji Kotani, and Takashi Ito, Jpn. J. Appl. Phys., 46, pp.
2501-2504 , 2007.

‘Takashi Ito, Shin-Ichiro Kuroki, and Koji Kotani, ECS Transactions, 2, 10, pp.83-90, 2007.

Shin-Ichiro Kuroki, Shuntaro Fujii, Koji Kotani, and Takashi Ito, ECS Transactions, 2, 10, pp.71-76,
2007 .

Koji Kotani, Kiichiro Tago, Shin-Ichiro Kuroki, and Takashi Ito, IEICE Technical Repont,
ED2006-112, SDM2006-120, pp.277-280, 2006.

Shin-Ichire Kuroki, Shuntaro Fujii, Koji Kotani, and Takashi Ito, IEICE Technical Report, ED2006-79,
SDM?2006-87, pp. 119-122, 2006.
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Shuntaro Fujii, Shin-Ichiro Kuroki, Koji Kotani, and Takashi Ito, Extended Abstracts of the 2006
International Conference on Soiid State Devices and Materials, p-8-12, pp. 696-697, 13-15. Sept.,
2006.

Koji Kotani, Kiichiro Tago, Shin-Ichiro Kuroki, and Takashi Ito, 2006 Asia-Pacific Workshop on
Fundamentals and Application of Advanced Semiconductor Devices, 106(137), pp. 277-280, Sendai,
3-5 Jul,, 2006.

Shin-Ichiro Kuroki, Shuntaro Fujii, Koji Kotani, and Takashi Ito, 2006 Asia-Pacific Workshop on
Fundamentals and Application of Advanced Semiconductor Devices,106(137), pp. 119-122, Sendai,
3-5 Jul., 2006.

Takashi Ito, Shin-Ichiro Kuroki, and Koji Kotani, 209th Electrochem. Soc. Meeting, 360, Denver,
7-11 May 2006.

Shin-Ichiro Kuroki, Shuntaro Fujii, Koji Kotani, and Takashi Ito, 209th Electrochem. Soc. Meeting,
354, Denver, 7-11 May 2006.
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Formation of single-walled carbon nanctubes with a plasma-nano processing
W75 A< CVD kAW REEMBE N —R > F / F a— 7 QR & & ORI,
RO ERMOMIAICT BHE 2T TS,

Formation of freestanding individual single-walled carbon nanotubes with diffusion-plasma CVD is
being studied. Their optical characteristics and growth mechanism are also being investigated.
TSRARAAVEEEICKDA—R T/ Fa—THRETO p-n FEERRICET SR
Formation of p-n junctions in double-walled carbon nanoctubes using plasma-ion irradiation
method
75 AR R ML R K S REIRT (RS 2ERNEULZI—R /) Fa—
TOWR & F ORI BT 2R ETo T2, INSORBETFRAN—R I/ F
a—TERWE pnEESFT T —ROMRED T TS,

Formation and characterization of heteroatoms (or heteromolecules) encapsulated double-walled
carbon nanotubes using plasma/chemical based methods are being studied. Development of p-n
junction diodes using heteroatoms such as Cs-Cgq or Cs-1 encapsulated double-walled carbon
nanotubes is being investigated.

BRETSXATERWZ DNA RUA F RIERB A —KRF ./ Fa—TEEICHT SR
Formation of DNA and ionic liquids encapsulated single-walled carbon nanotubes using
electrolyte plasmas
BRI TS X< B COA + IS EFIA L DNA KU F i L BEh —R >
F Fa—T R ET OO BI T 25 &> T s,

Formation and characterization of DNA and ionic liquids encapsulated single-walled carbon
nanotubes using ion irradiation in electrolyte plasmas and its application to novel electronic devices
and biosensors are being studied.

BREPHETS AT E AV EBBMEGHNFARN —R 2/ Fa—TEIECHET MR
Formation of ferromagnetic materials encapsulated carbon nanotubes using discharge
plasma in liquid.

BN T — BT AW L DR T ENAL R S Fa T DM EE
DFEF M T 58EHmEZT > T D,
Formation and characterization of Fe encapsulated double-walled carbon nanotubes using arc
discharge plagma in liguids are being studied.

[ @e i ]
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(8), pp. 083117-1-3, 2006,
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Measurement of Capacitance of Si0;
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Capacitance of Si0O, is is important factor for organic semiconductor, so that it is important to
precisely measwre it. Then, we have measured the capacitance of Si02/8i{100) by alternating current
method with the collaboration of the laboratory of Prof. Niwano, and the measured value agrees with
the characteristic of the transistor.

2. VS5—LUERBWEERNS DR SER
Fabrication of arganic transistor of Cg

n-MEECEEAEORRE. RN A OBBIIBWTERICEETH 5. T07D,
Bald, BEFFRCIOnBEREERTHS 7T — 1 > OHEME BZEGTEIC L DT
e

Development of n-type semiconductor is becoming an important issue for the application of organic
trnasistor, for example, solar cell. For this purpose, we have tried the fabrication of n-type organic
semiconductor, fullerene, by vacuwm evaporation.

(B TR ]
1. K. Ttaya, “Swurface Structures of Pentacene Thin Films Using NC-AFM”, Proceedings of 9th
International Conference on Non-Contact Atomic Force Microscopy, p.105, Kobe, 17 July, 2006,
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WORKSHOP SCIENTIFIC PROGRAM
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Session §: Opening Session 49:50-10:00

09:50-10:00 Introductory
Junichi Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Japan

Session 1: Invited Session (1) 10:00-12:00 (4F Conference Room)

10:00-10:30 I-01: “SiGe:C BiCMOS Technologies for High Frequency Applications”,
Bernd Tillack, Bernd Heinemann, Dieter Knoll, Holger Riicker, Gerhard Fischer,
Wolfgang Winkler, Wolfgang Mehr,
IHP, Germany

10:30-11:00 1-02: “MMICs using SiGe BICMOS",
Katsuyoshi Washio, Nobuhiro Shiramizu, Toru Masuda,
Central Research Laboratory, Hitachi, Ltd., Japan

11:00-11:30 1-03: Mobnhtyd'.‘.nhanced Devme 'I‘eclmoiogzes Using SlGe/Ge MOS Channels”,
Shmlchl Takaol , T Tezuka , T Irisawa’ S Nakaharai®, N. I-Iuashm , Y. Monyaun K.
Usuda®, K. Ikeda®, N, Taoka® YYamashlta , M. Harada®, T. Maeda' T Yamamoto® and
N Suglyam'l3
'MIRAIL- AIST, *Univ. Tokyo, *MIRAL- ASET, Japan

1£:30-12:00 I-04: “Strained Heterostructure p-MOSFETs”,
Cait Ni Chiéirigh, L Abex‘g, G. Xia, J. L. Hoyt,
Microsystems Technology Laboratories, Departiment of Electrical Engineering and
Computer Science, MIT, USA

12:00-13:20 Lunch

Session 2: Short Presentation (1) 13:20-14:20 (4IF Conference Room)

13:20-13:24 P-01: “Strain and Conductivity Behavior of Stripe Patterned Si/Si;.,Ge,/8i(100)
Heterostructures”
J. Uhm, M. Sakuraba, J. Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Japan

13:24-13:28 P-02: “Fabrication of Sub-100-nm Gate-Length SlGe-—Hetel ochannel MOSFETs with
In-Situ Doll)ed Se}ect:vely Epitaxial S}Ge Sour ce/D: ain”
S Takehiro', M. Sakuraba', T. Tsuchiya® J, Murota',
'"Laboratory for Nanoelecnomcs and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ. "Interdlsc:pimary Faculty of Science and Engineering,
Shimane Univ. Japan

13:28-13:32 P-03: "Mobility and 1/f Noise Dependence on In-plane Channel Direction of SiGe
Channel PMOSFETs”,
Masato Toita, Tomohiko Chiaki,
Asahi Kasei Microsystems, Japan

13:32-13:36  P-04: “Low Temperature Formation of SiGe/Glass Structures for System-in-Display
Application”,
M. Miyao, H. Kanno, T. Sadoh,
Department of Electronics, Kyushu Univ., Japan
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13:36-13:40 P-05: “Formation of High Quality 8iGe Virtual Substrate for Strained SOI
Application”,
M. Tanaka, T. Sadoh, M. Miyao,
Department of Electronics, Kyushu Univ., Japan

13:40-13:44 P-06:° Gas—soul ce MBE of 3C-SIC(’111) on Si(119) substz ate using oxgqnosﬂane s
A Konno', M. Suemitsu’, Y. Narita”, T. Ito', K. Yasm H. Nakazawa®, T. Endoh’,
Centel for Intexdlsmpllnazy Research Tohoku Univ. ‘Kyushu Instltute of Technology,
Dept Electrical Engineering, Nagaoka Umv Techno]ogy, Depflrtment of Materials
Science and Technology, Hirosaki Univ., *Research Institute of Electrical and
Communication, Tohoku Univ., Japan

13:44-13:48 P-07. “Scanning-tunneling-microscope observation on initial oxidization at Si
surfaces™,
Y. Takahash1 , H Togashl A. Kato', H. Asaoka®, A. Konno', M. Suemitsu’, Y. Teraoka®,
A Yoshigoe?,
'Center for Inte1d15c1plma1y Research, Tohoku Univ., “Japan Atomic Energy Agency,
Tokai, Japan

13:48-13:52 P-08; “Oxygen uptake during ultraviolet-ozone oxidation of HF-treated Si(110)
surfaces”,
S Hasegawa', T. Nakano', K. Ohmura®, H. Matsuzawa , S, Asami® M Suemitsu',
'Center for Interdlsmpimary Research, Tohoku Univ., ’NEC- TOKTN 3Sendai National
College of Technology, Japan

13:52-13:56 P-09: “Low-Temperature Growth of Highly Crystallized Poly-Si Thin Films on
polyethyiene—terephthalateg ET)",
M. I}{Iatsumoto M. Suemitsu’, T. Yara’, S. Nakajima®, T. Uehara’, Y. Toyoshlma S.
Itou
Center for Interdisciplinary Research, Tohoku Univ., “Sekisui Chemicals Co. Ltd.,
3Energy Technology Research Instltute AIST, “Institute for Materials Research, Tohoku
Univ., Japan

13:56-14:00 P-10: “Strain Relaxation of Strained-Si Layers on (001) Si,_.Ge,~on-Insulator
Substrates due to Misfit Dislocatmns”
N Hirashita', Y. Morsyama E. Toyoda®, N, Suglyama S. Takagi’,
'MIRAI- ASET “Toshiba Ceramics Co., Ltd *MIRAI- AIST Jap'm

14:00-14:04 P-11: “Reduction of dislecation density in SGOI structures by two step oxidation and

cnndensanon method”,
N. Suglgama S. Nakaha:al N. Hirashita', T. Tezuka', Y. Moriyama', K. Usuda', S.

Takag1
"MIRAI- ASET *MIRAI-AIST, *Univ. Tokyo, Japan

14:04-14:08 P-12: “Oxidation and Reduction of GeO,/Ge and GeQ,/Si in O, and N, Annealing”,
H. Nomura, T. Takahashi, T. Nishimura, K. Kita, A. Toriumi,
Department of Materials Engineering, Univ, Tokyo, Japan

14:08-14:12 P-13: “Ge MIS Characteristics with GeN, and GeON Layers Nitrided by Atomic
Nitrogen Irradiation”,
T, Takahashi, H. Nomura, T. Nishimura, K. Kita, A. Toriumi,
Department of Materials Engineering, Univ. Tokyo, Japan

14:12-14:16 P-14: “Subtleties in the epitaxial growth of Ge/Si nanstructures revealed by Raman
scattering in combination with stable isotopes tracing”,
0. Moutanabbir, S. Miyamoto, K. M. Ttoh,
Department of Applied Physics and Physico—lnformatics, Keio Univ., Japan

14:16-14:20 P-15: “Current Voltage Characterization in MIM Capacitor with High-X Dielectric
by the Nonlinear RC Decay Method”,
Jung-Hsiang Lee,
Department of Electronic Engineering, Ching Yun Univ., Taiwan. R.0.C.

14:20-14:50 Break
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Session 3: Invited Session {2) 14:50-16:20 (4F Conference Room)

14:50-15:20 1-05: “Ge MOSFETs and high k gate dielectrics: a happy marriage thanks to thin
epitaxizl Si layers”,
Matty Caymax’, F. Leys', A. Dimoulas2, S. Van Elshocht', M. Houssa®, A. Delabie', T.
Conard', B. De Jaegerl, B. Kaczer', R. Bonzom', D. Nelis', W. Vandervorst', R. Loo’, M.
Meuris], M. M. Heynsl,
'IMEC, Belgium, MBE Laboratory, Institute of Materials Science, NCSR
DEMOKRITOS, *Deptm. Electrical Engineering, K.U. Leuven, Belgium

15:20-15:50 [-06: “Interface Properties of Ge with High-k Dielectrics and Metals”,
Akira Toriumi, Koji Kita, Tomonori Nishimura,
Department of Materials Engineering, Univ. Tokyo, Japan

15:50-16:20 I-07: “Growth and application of Ge dots in DotFETs”,
Olaf Kirfel, M. Oehme, K. Lyuatovich, E. Kasper,
Institut fiir Halbleitertechnik, Univ. Stuttgart, Germany

16:20-16:30 Break

Session 4: Invited Session (3) 16:30-18:00 (4F Conference Room)

16:30-17:00 1-08: “Si Photonics -On chip optical interconnection and beyond-",
Kazumi Wada,
Department of Materials Engineering, Univ. Tokyo, Japan

17:00-17:30 1-09: “Si(Ge)- based structures and materials for spintronic applications: from
MRAM to ferromagnetic semiconductors”,
Vinh Le Thanh, S. Olive-Mendez, L., Michez, I, Derrien,
CRMCN-CNRS, Univ. Méditerranée, Campus Luminy, France

17:30-18:00 1-10: “Control of Electronic Charged States of Si-based Quantum Dots for Floating
Gate Application”,
Seiichi Miyazaki, K. Makihara, M. lkeda,
Graduate School of Advanced Sciences of Matter, Hiroshima Univ., Japan

Banguet : 19:00-21:00 (Hotel Bel Air 1F)
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Session 5: Short Presentation (2) 08:45-09:41 (4F Conference Room)

08:45-08:49 P-16: “B Atomic Layer Formation on 8i,_,Ge,(100) by Ultraclean LPCVD System”
K. iIshibashi, M, Sakuraba, J, Murota, Y. Inokuchi, Y. Kunii, H. Kurokawa,
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Cominunication, Tohoku Univ., Japan

08:4%9-08:53 P-17: “Highly Strained-Si/Relaxed-Ge Epitaxial Growth on Si(100) by ECR Plasma
CVD and Evaluation of Thermal Stability”,
K. Sugawara, M. Sakuraba, J. Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Japan

08:53-08:57 P-18: “Super-Critically-Thick Strained Si/SiGe CMOS Technology with
Selective-Epitaxial-Si Shallow-Trench Isolation”,
M. Miyamoto', N. Sugii®, Y. Yoshida', Y. Hoshino®, Y. Kimura®, M. Kondo®, K. Ohnish?’,
'Micro Device Division, Hitachi, Ltd., *Central Research Laboratory, Hitachi, Ltd,
*Renesas Technology Corp., Japan

08:57-09:01 P-19: “A robust design approach for optimization of SiGe selective epitaxial growth
technique”,
S. Eguchi], L Miyashital, S. Nagashimaz, R. Takada', Y. Kagotoshil, H. Toyoda2, Al
Kanai', N. Machida',
"Renesas Technology Corp., *Renesas Eastern Japan Semiconductors Inc., Japan

09:01-09:05 P-20: “Band Engineering and Process Technologies in SiGe BICMOS for
Highly-Sensitive and High-Speed Communication L.SIs”,
Makoto Miura', Hiromi Shimamoto®, Reiko Hayami ! Akihiro Kodama®, Tatsuya
Tominariz, Takashi Hashimotoz, Katsuyoshi Washio',
'Ceniral Research Laboratory, Hitachi, Ltd., *Micro Device Division, Hitachi Ltd.,
*Renesas Northern Japan Semiconductor. Inc., Japan

09:05-09:09 P-21: “Formation of Highly-Crystallized Ge:H Films from VHF Inductively-Coupled
Plasma of GeH;”,
T. Sakata, K. Makihara, S. Higashi, S. Miyazaki,
Graduate School of Advanced Sciences of Matter, Hiroshima Univ., Japan

09:09-09:13 P-22: “Characterization of Chemical Bonding Features of Silicon Oxynitride Films
Formed on Ge(100) Surface”,
H. Nakagawa, A. Ohta, H. Murakami, S. Higashi, S. Miyazaki,
Graduate School of Advanced Sciences of Matter, Hiroshima Univ., Japan

09:13-09:17 P-23: “Semiconductor Diode Laser Annealing of Amorphous Ge Films”,
K. Sakaike, S. Higashi, H. Kaku, T. Sakata, H. Murakami, S. Miyazaki,
Graduate School of Advanced Sciences of Matter, Hiroshima Univ., Japan

09:17-09:21 P-24: “The hole density dependence of hole mobility in compressively strained Ge
channel modulation-doped structures™,
XK. Sawano', Y. Kunishi', H. Satoh!, K. Nakagawa®, Y. Shiraki’,
'Research Center for Silicon Nano-Science, Advanced Research Laboratories, Musashi
Inst. Technology, *Center for Crystal Science and Technology, Musashi Inst. Technology,
Japan
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09:21-09:25 P-25: “Dislocation Structure and Strain Relaxation of SiGe and Ge Sub-micron
Stripe Lines on Si(001) Substrates
0. Nakatsuka S. Mochizuki®, A. Saka1 , H. Kondo®, K. Yukawa®, M, Ogawa’, and S.
Zalma
EcoTop:a Science Institute, Nagoya Univ., ‘Department of Crystalline Materials Science,
Graduate School of Engineering, Nagoya Univ., *Center for Cooperative Research in
Advanced Science and Technology, Nagoya UIllV Japan

09:25-09:29 P-26: “Mosaicity and Dislocatiens in Strain-Relaxed 8iGe Buffer Layers on SOI
Substrates™,
O Nakatsuka N. Taoka®, A. Sakai®, S. Mochlzukx M. Ogawa’, S. Zaima®,
'EcoTopia Smence Instktute Nagoya Univ., Depanment of Crystalline Matenals Science,
Graduate School of Engineering, Nagoya Umv 3Center for Cooperative Research in
Advanced Science and Technology, Nagoya Umv , Japan

09:29-09:33 P-27: “P atomic Layer Doping at Heterointerface of Epitaxial Si Layer and
Si;.Ge.(100) Substrate by Alternate Surface Reaction of PH; and Si;H; in
Ultraclean LPCVD”,
Y. Chiba, M. Sakuraba, J. Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Japan

09:33-09:37 P-28: “Thermal Stability of Nitrided Si Atomic Layer on Ge(100) Using Low
Pressure CVD”
N. Akiyvama, M. Sakuraba, J. Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Japan

09:37-09:41 P-29: “Electrical Characteristics of Hole Resonant Tunneling Diodes with High Ge
Fraction Si/Strained 8, ,Ge, Heterostructures on Si(100) Grown by
Low-Temperature Ultraclean LPCVD”,
T. Seo, M. Sakuraba, J. Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Japan

09:41-10:00 Break

Session 6: Invited Session (3) 10:00-11:00 (4F Conference Room}

10:00-10:30 I-11: “Formation of high quality SiGe buffers on Si and transport properties of
structures grown on them?”,
Yasuhiro Shiraki,
Advanced Research Laboratories, Musashi Inst. Technology, Japan

10:30-11:00 I-12: “Buffel layer technology w1th misfit dlsiocthn engineering”,
Aksra Sakai', Osamu Nakatsuka®, Masaki Ogawa Shigeaki Zaima',
Gxaduate School of Engineeri mg, Nagoya Univ., EcoTopla Sc1ence Institute, Nagoya
Univ., *Center for Cooperative Research in Advanced Science and Technology, Nagoya
Univ., Japan

Session 7: Poster Presentation (P-01~P-29} 11:00-12:20 (SF Hallway)

{Boards for posters are available during Workshop.)

12:20-13:20 Lunch
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Session 8: Regular Session (1) 13:20-15:10 (4F Conference Room)

13:20-13:30 “Session Introductory”,
J. Murota,
Laboratory for Nanoelectronics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Japan

13:30-13:50 0O-01: “Hot-Carrier-Degradation of Hetero-Interface in SiGe/Si-Hetero-MOSFETS”
T Tsuchiya', M. Sakuraba®, J. Murota®,
‘Interdisciplinary Faculty of Science and Engineering, Shimane Univ., *Research
Institute of Elecirical Conununication, Tohoku Univ., Japan

[3:50-14:10 0O-02: “Design of intrinsic and extrinsic base process of SiGeC HBT™,
Yukihiro Kiyota', Hideo Yamagata®
'SONY Corp., *SONY Semiconductor Kyusyu., Japan

14:10-14:30 0-03: “Low-Temperature Formation of Fe;Si/SiGe Structures for Spintronics
Application™,
T. Sadoh, K. Ueda, M. Kumano, M. Miyao,
Department of Electronics, Kyushu Univ., Japan

14:30-14:50 O-04: "SiGe Sputter Epitaxy and Its Application to Quantum Effect Devices™,
Y. Suda, H. Hanabusa, T. Kobayashi, Y. Takahashi, H. Maekawa
Graduate School of Engineering, Tokyo Univ. Agriculture & Technology, Japan

14:50-15:10 0-05: “Control of strain and dislocation structures in Ge;_Sn, buffer layers on
virtual Ge substrates”,
S. Takeuchi', A. Sakai’, O. Nakatsuka®, M. Ogawa’, S. Zaima',
'Graduate School of Engineering, Nagoya Univ., *EcoTopia Science Institute, Nagoya
Univ., *Center for Cooperative Research in Advanced Science and Technotogy, Nagoya
Univ., Japan

15:10-15:3¢ Break

Session 9: Regular Session (2) 15:10-17:20 (4F Conference Room)

15:30-15:50 O-06: “Growth of high quality Ge epitaxial layer on Si(100) substrate using ultra thin
Si; 5Gegs buffer”,
J. Nakatsuru, H. Date, 5. Mashiro, M. Tkemoto,
Canon ANELVA Corp., Japan

15:50-16:10 O-07: *A Study on Low-Temperature Pre-Epi Surface Treatment Using Cl-based and
Si-based Gas Mixture”,
J. Wang, K. Yamamoto, A. Moriya, Y. Hashiba, Y. Inokuchi, Y. Kunii,
Hitachi Kokusai Electric Inc., Japan

16:10-16:30 O-08: “Initial oxidation of HF acid treated SiGe (100) surfaces”,

F. Hirose, M. Nagato, Y. Kinoshita,
Faculty of Engineering, Yamagata Univ., Japan
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16:30-16:50 ©-09: “Epitaxial Growth of Group IV Semiconductor in ECR Plasma Enhanced
cvD,
M. Sakuraba, D. Muto, M Mori, K. Sugawara, J. Murota,
Laboratory for Nanoelecironics and Spintronics, Research Institute of Electrical
Communication, Tohoku Univ., Japan

16:50-17:10 O-10: “Low-temperature formation of ultrathin SiC films on Si substrates and its
application to ubiquitous devices”,
M. Suemitsu', A. Konno', Y. Narita®, T. Ito', K. Yasui®, H. Nakazawa®, and T. Endoh?,
!Center for Interdisciplinary Research, Tohoku Univ., *Kyushu Institute of Technotogy,
*Department of Electrical Engineering, Nagaoka Univ. of Technology, *Department of
Materials Science and Technology, Hirosaki Univ., “Research Institute of Electrical and
Comimunication, Tohoku Univ., Japan

17:10-17:20 Closing Remarks
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The 2nd RIEC International Workshop on Spinironics
~MgO-based Magnetic Tunnel Junctions-

Oate: February 15th (Thu.) — 16th (Fri.), 2007
Venue: Laboratory for Nanoelectronics and Spintronics, RIEC Tohoku University

Program (tentative)

Feb. 15" (Thu.)

9:10

0:20

9:30

10:10

10:40

11:10

11:50

12:20

14:00

14:40

15:10

15:40

16:10

16:50
(-17:20)

18:00
-19:30

Opening address
H. Ohno (Organizer, Tohoku University, Japan)

Opening remark

T. Miyazaki (Tohoku University, Japan)

Theory of spin-dependent tunneling in MgO-based junctions
1. Mathon (City University London, UK)

Theoretical study on coherent tunneling in half~-metallic Heusler alloys/MgO junctions

M. Shirai (Tohoku University, Japan)
Coffee break

Recent progress in fully epitaxial Mg-O based MTJs

§. Yuasa (Advanced Industrial Science and Technology, JTapan)

Giant tunnel magnetoresistance for exchange biased- and pseudo-spin
CoFeB/Mg0O/CoFeB magnetic tunnel junctions

Y. M. Lee (Tohoku University, Japan)

Lunch

Characterazations on the polyerystalline CoFeB/MgO/Co¥FeB-based magnetic tunnel
junctions
Y. S. Choi {(Canon Anelva, Co., Japan)

XPS, STS and STEM studies on MgO tunnel barrier layers in MTJ (tentative)
J. Read (Cornell University, USA)

Crystallographic structure and giant TMR of CoFeB/MgO/CoFeB-MTJs
M. Tsunoda (Tohoku University, Japan)

Coffee break

MgO double tunnel junctions
M. Coey (University of Dublin, Ireland)

How to play with the fastidious MgO applicable to STT-MRAM
K. H. Shin (Korea Institute of Science and Technology, Korea)

Banguet —Sendai Kokusai Hotel; “Steakery Thirty™—
(SS30 Bldg. 2-6-1 Chuo, Acba-ku, Sendai phone: 022-267-3830)
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Feb. 16" (Fri.)

9:30

10:10

10:50

11:10

11:40

12:10

14:00

14:40

15:10

15:40

16:10

16:40

17:10
-17:20

Spin-torque-switchable nano-siructured MgQO magnetic tunnel junctions

I. Sun (Thomas J. Watson Research Center, IBM, USA)

Spin Transfer Switching in MTJ with Nano-Second Pulse Widths
Y. Huai (Grandis Inc., USA)

Coffee break

Current-induced magnetization switching and thermal stability in nano-scale MgO based
magnetic tunnel junctions

J. Hayakawa (Hitachi Ltd., Japan)

Large power microwave excitations induced by spin-transfer in MgO-based magnetic tunnel
junctions

A. Deac (Osaka University, Japan)
Lunch

Spin polarized tunneling in MgO based magnetic tunnel junctions

S. Parkin (Almaden Research Center, IBM, USA)

Giant TMR at room temperature using Co-based Heusler alloy electrodes and a MgO barrier
K. Inomata (National Institute for Materials Science, Japan)

Spin-dependent tunneling in fully epitaxial magnetic tunnel junctions with a Heusler alloy thin
film and a MgQO tunnel barrier

M. Yamamoto (Hokkaido University, Japan)

Coffee break

Tunnel magnetoresistance in MTJs with Co,MnSi electrode and MgO barrier

M. Oogane (Tohoku University, Japan)

Thermal stability of exchange-couple trilayers for high density magnetic random access
memory
S. H. Lim (Korea University, Korea)

Closing address

H. Ohno (Tohoku University, Japan)
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