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N. Usami (Tohoku Univ., Japan)
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INMTARHX: T 1

(Advanced Gate Stack/Si Processing Science)

B-4-4: S. Inumiya, Toshiba
BEELEEEICENT=High-kK /AR — T O AT Z B F

> A3 —kEhigh-kiEIFIRDE [CLla-capZ i AT HEiTIE. AL — D ESNRIGLE
BME LT HBMELTHEETH D, COEFHRIX. high-kIRFZHi:FIL THigh-k/Si02 5
HEDHRAEIZEZEL-LaDIRFEITIKREFET S5, TDT=8. La-capZ AL \F=MOSFETD &
BEIE. high-kEETOERITIKFLTLES AR R TIL, SiO2FRERE LICEELaZFRL.
Z D LIZhigh-kKIEZTERB Lz, COAXTHNIL., BEZEE (Xhigh-kKIRDMHERK. BEIZIK
FET. LaDREDH THIEHTES, KA EF-ICHFELI-HIINEBEEZHAEHED
ZEITRY . BEEEZLIESE T ICvihDFlEIEZER LS5 EAH K, SHICIK. KT
At X(ZKYPBTIE KUTDDBF dix KIRIZHETEH_EF LT,

» La-cap process which introduces La-cap between Metal-gate and high-k is promising for EWF
tuning. Since, the Vth shift is ruled by the amount of La atoms diffused through high-k, the
La-cap process is a high-k sensitive process. In this work, a direct insertion of La into a
HfSiON/IL interface was evaluated. In this way, Vth shifts are almost independent of the
composition and the thickness of high-k. With newly developed HfCN gate electrode, a
robust Vth controllability can be obtained, without serious mobility degradation. Moreover,
this process successfully provides drastic reliability improvements in PBTI and TDDB.
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INATARRX: TV 7T 2
(Characterization and Materials Engineering for

Interconnect Integration)

D-8-2: M. Sato, MIRAI-Selete
S EREBZRE (1.7x108A/cm) it tEZEh—& VT /F1-7 E 7 TERK

> A—RoF/Fa—T (N ENJRT1v I BEBZHHET IEN-ESFELEERTE
MEEFOIEM D, RERLSIHDOE 7EBHMHELTHEEREIN TS, KHXTIE. LT
BRI ACNTE 7 DIV AV MERERZET HFiEEL T, CMP (Chemical Mechanical
Polishing) %2/ \1) ¥ AS LTaNIED R EZLEEI LT, TORHBR. oD FEICKYaU S
JMERAHREL. BN-EEREEMME (1.7 x 108 A/cm? ) EHDCNTE 7ERIRT S
TZ&T-,

» Carbon Nanotube (CNT) via interconnects are promising as an candidate of emerging research
materials for future LSI due to the excellent electrical properties, durability in high current
density and ballistic transport. This paper describes the improvement in the contact resistance
of CNT via to the upper and the lower metal. The CMP to polish the upper CNT and the desired
TaN barrier improve the durability in high current density up to 1.7 x 108 A/cm?.
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(CMOS Devices /Device Physics)

C-8-3; Y. Nakabayashi, Toshiba
SiDfEmAMIZx T H57—0O  ERELHIE D = E5E T2 ) E % 51

> Si(100), (110), (111)THDHY—RAVEELIZK > THIREN S RIEBBEE DTN, £
BEMHETHRIGE BESE. 7—OVHEOLTHHLRE—HERAKEFEEDXF—L1G5,
HERAMICEDTEREMEDENVAERTMYIZLE/—OVHELIZL>THIREN D
BEDEMERET D,

» Inversion-layer mobility limited by Coulomb scattering on Si (100), (110) and (111) was
experimentally examined. Average conductivity mass and average inversion-layer
thickness in the multi valley occupation are the key on the very weak surface-
orientation dependence of Coulomb scattering due to interface states. The average
conductivity mass difference of the surface orientation contributes to the enhancement
of mobility limited by Coulomb scattering due to substrate impurities.



INTARHX: T)T 4

(Advanced Memory Technology)

G-7-3; W.C.Chien, Macronix
WOx# ¥l &L \f-ReRAMIZT. STED ZEEN{EZEIRLT-

ReRAMIE, R DERABEATVELTHFINTLED, /K. EHEENPNIK R
ELI-ZEEMEITEH LN o1, SE. WOx# #ZEFALV/=ReRAMT, 32T RTa243 9k
FEETSAIEEAE NS EERELL (RTO)CEBRA D ZEIZKY R EEMBEDIRES
WE. KEKLVEFTEZ10FILKL. BIEDLEFFEZER. KBEELDAIREMZRLT-,
ReRAM is a promising candidate for high speed and high density memories of next
generations. However, conventional ReRAM’s have relatively small signal margin. In this
paper, the ReRAM with WOx is fabricated by rapid thermal oxidation instead of plasma
oxidation to improve the quality of resistive switching material. The signal margin increases
by 10 times, which enables 8-level operation for high density memory applications.
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(Advanced Circuits and Systems)

D-7-4: T. Kohara, Tohoku University
ERESRHEIREMIICEY . CMOSAIA—2 2o DS LS4 200

NIL)—R-THATTIEFUTOMEEHAHIBRZERANT, CMOSA A=Y
DI LMEREERERL, TOEE. ESIL-Y—X-TA+ATDRTS(Random
Telegraph Noise) &) YAMEMN SV A LBERDEIERATHY. COEBILIEETHS
CEMFIBALT=,

The random noise characteristics of the CMOS image sensor have been analyzed using
below 1-e” noise readout circuits with a column source follower. As a result, it is found that
dominant source of the dark random noise is RTS and flicker noise in the pixel SF. And in
order to reduce the dark random noise in CMOS image sensor, RTS and flicker noise in the
pixel source follower must be reduced themselves.
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(Compound Semiconductor Circuits, Electron Devices and Device Physics)

J-4-1: Y. Nakasha, Fujitsu
InP HEMTH fliZBE{E L T4.9 psLA TR IEFENEZFFED/NLAFEAEICEETR

> EITIHDT75 nm InP HEMTIE T Z RIS 5 &2&Y ., WNILAREEBRREEEL-. &
BNT=/NILAH A DHEETRIX., 20 Gb/sDE YL —FT4.9 psA T THY . FEBARKRFEH
W/NILARESRTIEIEHAR/IMETH D, CORRIX., Y ITH E K EsEE TENEL .. 10
Gb/sLLEDIEEEFZERIT AU /NIILVARIEEV AT LIZIGHETES,

» This paper demonstrates that the advanced InP-based HEMT technology has
achieved a pulse generator IC with extremely short pulses having a full width at half
maximum (FWHM) of less than 4.9 ps, which is applicable to an impulse radio (IR)
system with over 10-Gb/s transmission capacity in sub-THz frequencies.



INMTARHIX: V)T 7

(Si Photonics and Photonic Crystals)

I-1-7; A. Tandaechanurat, U. of Tokyo
3RFTIA =IOt ERICKAM/N I HEIRESIC T 1/ FHEZSHQEEZELR

> 3RFTITA LV IRER T, B2N\UEFvYTIZLEARFALAD LD FIHAATREEGY |

ETFRMBELGEDHRRLGLHEADLANRFSINTIS, KEX T, 3R TTIA+
ZuOERICEAMNERIRBOE—FEBEZHEL ., KR ERASPBGOFILELD KD
[CERET I HC&ITKY 3 RITTA M=V IHERICENTIEFIOH T 1HZEZSHQEETERL
3D THD QRITRTT TAMZ Y IFERBNERIRSFICE O TIL, BRIC100H5 % B2

HQEMERHEIN TS, )

3-D photonic crystals that enable strong optical confinement in a small optical cavity with
the complete photonic bandgap are very attractive for guantum information applications. In
this paper, more than 10,000 Q-factor of 3D photonic crystal cavity modes was
demonstrated for the first time by controlling size of defect cavities in the woodpile
photonic crystals fabricated using a micromanipulation techniques. This result is an
important step toward the realization of ultralow threshold lasers in 3D photonic crystals.



INATARGEI: )7 8

(Advanced Material Synthesis and Crystal Growth Technolog@)

H-5-2;: H. Song, Hanyang University
JEBEa-EInGaN/GaNEFHE D &= B R H i

> INGaNREFRBELT /N\AADEMELIZ, FEBMHa-TICKELE-EFHPFNIEETH
b, BEBLIEX. RMGEEYI7A47 LIC.BEBDN\VI7EBZRAWNSILIZEY. SNFETT
EemENDINGaN/GaNEFHF DR EIZEHDIL. EHFEN ORI ER M IEE ITE
AN TSI EFREELT-,

» Nonpolar a-plane InGaN/GaN quantum well is promising for high-efficiency blue-green light-
emitting devices. The authors succeeded in growing a quantum well with highest quality
ever on cost-effective r-plane sapphire using the multi-buffer layer technique. They clarified
from optical properties that the internal electric field is extremely low.



INMTARHX: VT 9

(Physics and Applications of Novel Functional Materials and Devices) A

K-1-3: J. Noborisaka, NTT
BESOI-MOSFETIZEITA Y I NURDOEBER RIL D HIZKYFEER

> FTI/RT—IVTNARXTRIEFNRDERLFNEAEELG D, KX TIX. FESOI-
MOSIBEIZH TV T NUFDEEER RILDHICKYIERRLT -, SOIIRESnmFZE . b
FIVERALIEE2nmZE I 5T NA RZERL ., 7 —bpoly-SiloSOINDEFFAZIToT=,
PRIV DA R(ESOINDRWDEFLAH ISR T H2RTTIRER EE RLI-EE
ZRLIz, COBEDERRE. RBEEDKEMIEHREBIANDIREILof=, )L TERA
ME[BETHoT1=,

» Itisimportant to understand and control quantum-size effects in nanometer-scale devices.
In this paper tunnel spectroscopy of electron subbands formed in thin SOl MOSFETSs is
demonstrated. Electrons were injected from poly-Si gate into a SOl channel with 8 nm
thickness through 2 nm tunnel oxide. Tunnel conductance indicated the characteristics of
two dimensional density of state (DOS) due to the strong confinement in the SOI. The results
are well explained by prominent tunneling into four-fold degenerate valleys with larger DOS.



INTAREX: )7 10

(High-Speed Operation of Step-Edge Vertical-Channel Organic Transistors)

F-4-2: K. Kudo, Chiba Univ.
BEEEZIRBALEEFYRIILERES VDR IDERENELZER

> BREZFALEHFRE#INS O RA (SVC-OFET) IFRTYTITYDAHEIZF v RILER R
FTHEICKY ., BEITOEATEF Iy RILVEEEZEEAGETH D, RV EEEFN
f=SVC-OFETZERIL . Z D ENMESFHZAR-FER . EDH IS DR RITLERT, X
ELREREEVEMBEIRE(L.5 MH)A BB EAEIBALT-,

» An organic field-effect transistor (OFET) having a novel structure, step-edge vertical
channel OFET (SVC-OFET), has been developed for achieving the short channel
length by a simple fabrication procedure. SVC-OFETs are able to fabricate a short
channel length in the film thickness level by forming the channel region around the
step-edge. SVC-OFETs showed excellent device performances having a high current
and high cut-off frequency of approximately 1.5 MHz, which is a very high value as
organic transistors.



INTAREI: V7 11

(Micro/Nano Electromechanical and Bio-Systems (Devices))

J-7-3; N. Misawa, The university of Tokyo
ML AOORBT NA RAZ A HHLETCERELILEN\( A HFER

> HRIEEORAICLETAI—ERENIERELG VY ZRH>TEY, D Z0BN -1
RZFATENELERELG LY NEHEELLS, TS T W36 (EORRE) OFD
2BEDIIOEULETI—EHBEIE -7 I7UAVAATILOINEHMEE A THIC/ERL,
SHICZOMNBHBEIRAS VA VORBEEBETHRTL -, 5“&[5%!:2$E*E®1I:$¢%’§€:
DIAVARBICIMASEEREICRDITTRHET HIEN RSN, COLITERE -T
REeHIE. BRFROMBEEMEMSHE TR E TIELH TRIEEL > T=,

» Cells have receptors which can detect chemical-materials with high sensitivity and
selectivity. The use of such cells is desired to realize high performance sensors. Two
kinds of X. laevis oocyte which express silk-moth feromones were trapped by a pair of
electrodes fabricated in the microfludic channel made by the Micro-Electro-
Mechanical-Systems (MEMS) process. When the odor-like chemicals were applied,
the electrodes detected electric current originated by the oocyte. This success proved
that the combination of artificial cells with the target receptors and microfuldic channel
with electrodes has big potential to produce biosensors with high sensitivity and
selectivity.




IN DA V)7 12

(Spintronics Materials and Devices)

K-6-1; L.H.Bai, Tohoku University
B ARICB T AREV RO ERBILT AR I E - B IZRT

BRI DOAERIBARLELTREV KD AN EE SN TS, TOBHIDT=HIZIZR
l:/,&"”a_‘— S SBIICERK. B E. RE T AIENTARTH D, BRIETA/BFEITL—F
/&E%ZL_’FHL\—CXE /,J*x""élﬁilﬁ_b DC Ee,/)u,[ £H>TRE /&"@‘hﬂﬁ&”&? ﬂEL/ AE: /_T_E/)ll.
MRIZKYREVIEZBRMICHERE T HEITHUILEz COIEM L, [REMIZREVIE

ZHEHL WV REVMAZ IR T NA RADERMNAIBEE S,

Spin wave attracts much attention as a new information carrier in place of charge. Electrical
excitation, manipulation and detection of spin waves is essential for a spintronics device in
which spin waves play as an information carrier. In our experiment, spin wave is excited with
a microwave coplanar waveguide, manipulated by a DC current and detected based on the
spin rectification effect. In principle, we can make spintronics devices based on spin waves.



IN DA V)7 13

(Applications of Nanotubes and Nanowires)

E-9-4; K. Nishiguchi NTT

> BVWEMRSEEES-BMAEICT. BEFSIFNUURID)TILEAA L3y /4R

BBMZEIT o= ETRELUVT T URTHEEIZE VT, BERFHE. BERBEHOEE
KEFEDOENLOE, RERBEOBREERFEDELILDIZ2HINSIEMNHALHIC
IEot=, ERREMETICKY . MERICE T, BEEFHEEFIEIEL. D7 /BAFNFITH—
B RTY TAERITIREFET 5L D H o1z,

Shot noise in the transport of single electrons in Si MOSFET is monitored with a
real-time measurement using a high-charge-sensitivity electrometer. In the zept- and
atto-ampere current characteristics, the current characteristics are found to be
divided into two regimes: a temperature-independent regime in the lower current
range and a temperature-dependent one in the higher current range. A time-domain
analysis reveals that, for both regimes, the SE transport obeys a pure Poisson
process with the Fano factor being nearly unity, while the Fano factor is reduced
around the boundary.



INTAMRX: TUT 14

(Power Electronics)

H-9-4: T. Minemoto et al., Ritsumeikan University

BIZERIALEITEYTLF T )LCu(InGa)Se,EIE ARG E A F]8 TEIR

> EmERCu(InGa)Se, EIEDHEIZIX. 550 CREENERBEENMLETHY. E
CIGSAIGEMIZIX. KEXTHAMEZEZEITI2HASRAEHRNBANONTE -, KAHETIX. A
SRALIZHRSE -G MECIGSERZE. 5I=RIMALEICL>TIEME (~200°CFEE) D
T4ILL(PTFE) EABEIE.,. ILX P TILCIGSKBEMDERICHH THIILT -,

> A substrate temperature of 550°C is required to obtain a high quality Cu(InGa)Se,
(CIGS) thin-film, and a glass substrate is generally used for high efficiency CIGS
solar cells. In this study, high quality CIGS thin-film grown on the glass substrate was
successfully transferred onto polytetrafluoroethylene (PTFE) film by lift-off technique,
which lead to realization of flexible CIGS solar cells on low thermal tolerance
(~200°C) substrates for the first time.



