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INATARREX: )7 1

(Advanced Gate Stack/Si Processing Science)

A-7-4; R. Ichikawa, Toshiba
A3 LT —K/High-k T /31 RIZ T, #HLLERE

CMOSH#iL [T ZE R A% L7 —High-k (MG/HK) 1 1f7
IZHEWT, FLERRBFMIENMOSFETORIERRAEL
TEHEDE, AT —D—HETHAHTaC~REZHEAT S
EARNT—FOUEFEERISBELE~ERT S, BRE
MR (SRR ERDREL KON DA, HK(HFSION)
BINPERL=FH L ERRICLYF-AVIhMET 285N,
ERELIERIR TVIhES O YEEIRARLH LA A
LT,

Metal-gate/high-k (MG/HK) is indispensable for
improvement of CMOS performance. Insertion of rare-
earth (RE) into TaC-MG is effective for lowering the
workfunction(WF) of MG, meaning low Vth for
nMOSFET. This effect is disappeared with increasing

FERAN=X L fEZA

annealing temperature. However, RE redistribution into Cross sectional structure
HK(HfSiON) at high-temperature lowers Vth due to of the MG/HK specimen
alternative physical origin. used in this work.

INTAR®EI: )7 1

(Advanced Gate Stack/Si Processing Science)

A-9-5; D. Ishikawa, Selete
1558 High-k 7 —MERIET /NARICT. EVVEHEEER

> SION REE LICEWTIBEHIO2 BEORKIRET ——IILEBYRT ZEITXY,
HfON/SION #EBIEZE AL . 0.57nm ~DEL IR EEE(EOT)DEE L &5
Blfz, £, SREOMERZIE/S ERFAEFEEEEL. BHEOT IZHI1152
NETCOREZ LRIZEFHEELZBDIENTER, ATOVRIZLDKIEL
EOT #[E{EIZHFON R USION REEBDFEEDEMICLLSEDEHETET S,

» We have successfully scaled EOT of Hf-based gate dielectric down to 0.57
nm with realizing higher electron mobility than previous reports. HFON/SiON
stack was formed by repeating ultra-thin HfO2 deposition and annealing on a
SiON interfacial layer. Improvement of dielectric constants in both HfON and
interfacial layers is inferred, enabling aggressive EOT scaling.




INATAR®I: TV 7T 2

(Characterization & Materials Engineering for Interconnect Integration)

C-1-5; H. Aoki, iR XK=
EEREMEEDF /A—FILiAE R DE BEFATSVIRTEERE
> BRUEVWVERFZEARRIND T/ A—FLEERE
ATIE, COEFIZHMMEILIMATAIL—
IV ELBEEZONTE, AR T, Z0Di5
EFBEWEEEZEANT, ITLYbaAIL—3Y
MNELTWRESIZTF/A—MILERESR DB ES (1T
SYIREZEESEL, ARICERGELNFEREEE
BIEL=, TLOFATATL—2a0BELDHEED
BiE ERBELISHZHSMIZLT,

» Structural dynamics of copper nanocontacts
during electromigration was directly observed by
in situ high-resolution transmission electron
microscopy. Simultaneously, the current through,
and the stress acting on the contacts were
measured using the functions of scanning probe
microscopy. The critical conditions for the
electromigration were elucidated.

Electron micrographs of
copper nanocontacts during
electromigration (a) and
after (b) electromigration.

INATAR®I: TV 7T 2

(Characterization & Materials Engineering for Interconnect Integration)

C-6-3; M. Tada, NEC
Low-k/CuEe#E TOLow-kit D R & B IR e TEEE

> 65nMEECMOSIZEMLLFER (Keff) DEL S
Low-k/CuBE#R#EEEHEL . mERIRRERER £
[ZRIFT Low-kILDFNRERFELT=, YT F
L—2—DEERELHEE N IELow-kIRDIEE
BEICHE>TIER L=, 2GHZB) E{EHD
SRAMIZE VT &, Low-kiEIZkB4.0%DE v &
FEBEERIZL-T, SRAMEMET—D Y
(Vdd.min)&5.8%HETEDEEHALM LT,

» Low-k impact on circuit performances is
investigated by using high-speed 65nm-node
CMOS with different low-k/Cu structures.
Keff=3.4, 3.1 and 2.9. The signal delay and
power consumption of NANDtype ring-
oscillators are reduced with Keff. The 2GHz
SRAM with keff=2.9 reveals 4.0% reduction of
bitline parasitic capacitance, resulting in 5.8%
mprovement of Vdd,min, or eventually widening
the operation margin.




INATAR®X: T 3
(CMOS Devices/Device Physics)

B-1-3; K. Ikeda, MIRAI-ASET
77— E26nm®DGOI-pMOSFET% i %

> —hk&R26nm®DGOI(Ge-On-Insulator)F¥> 3 JL
PMOSFETOEMERII#ER 1=, BBILIRIEERICKUR
B L1=GOIF ¥+ JLIZPoly/TaND *% L& A Poly-Sit&
BtEE S —FENiIGelZ L dMetal S/IDIEEZEERALY-
PMOSFETDBIMEEFEICH A TIELHTH L =, FET
WEERBL BN —F E226nmT. S RMESNT ES
W5GeFvRILMOSFETOHTIFHRHZR/NTH B,

» High mobility (310cm2/Vs) Ge-On-Insulator (GOI)
channel pMOSFETSs are successfully demonstrated
for the first time by employing silicided poly/TaN
MIPS gate and NiGe Metal Source/Drain (MSD) to Lg=26 nm®» GOl
GOl substrates fabricated by the Ge condensation PMOSFET O Wri 4
technique. We have confirmed the device operation
of GOl pMOSFETs with gate length of down to 26nm.

This is the shortest gate length that has been
reported so far in Ge channel FETs.

INATAR®X: T 3
(CMOS Devices/Device Physics)

B-8-3; S.M. Koh, National Univ. of Singapore
Hh—Ro R FFAIZKBY—RIFLL2 DSICIlLHHTE B

> Si-nMOSFETOEERILICEITT, h—R
UNFAFTFEAIZKY  V—RIFLA%E
SICT 270 ABMERHE, (4 EAR
. L—¥—7=—ILE{ToTL\%,

» Incorporating Silicon-Carbon material in
semiconductor devices is a technology we
pioneered to significantly boost the speed
of electronics. Here, we announce a new
and cost effective method of forming
Silicon-Carbon, where large carbon-
containing molecules are implanted into
Silicon, followed by a laser treatment. This
new technique could be potentially used in
advanced Silicon technologies.

Cross section of the Silicon-Carbon
Source/Drain transistor. Silicon-
Carbon Source/Drain transistors
formed using molecular carbon
implant and laser treatment.
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TCNATANR: TUT 4
(Advanced Memory Technology)
J-9-2; K. Ono, Hitachi
EREREZRAVAIERE LR AT) DM EXEICHE
> FEOKBEAEVERBBLTAAVTISUAE

DEBAFK LIz, AATYIZEREREELIER
BD2BMLEHIBMEILAETHS, LiTHE
EIZKYCUDBEIGHTHZRRE . 20pA/BO0PAT
DYy EIE, 108 E L EDE X it
AMEEBLE, RIELE-ATYEFOEE  (a) Setoperation (b) Reset operation
TEMEZRM S, BEE20nmDCuBE/NNXH
B HIEL TOBIEERERL . RAEYA32nm
UL MM RETHD RBLERT -,

Current Current

Electrode Electrode

Cu-Tas &
» A resistive switching lon-Plug memory with $
dual-layered structure was developed for
future high-density memory. It achieved set

currents of 20- 1 A, reset currents of 80- i A,

and endurance of one billion cycles. A
conductive path of Cu with a 20-nm f
confirmed by TEM enables cell shrinkage for
32-nm node and beyond.

Electrode Electrode

INATARRIX: T 5
(Advanced Circuit and Systems)

D-1-5; J.C. Huang, National Tsing Hua University (Taiwan)
/NEFE D 10Gbit/s It 5215 [0 BR % BE 5

> 10Gbit'sDERNZEMMEE. KD KEEH
WETHIIA V59— ANSI AL FFL
fzo COEBEMTIX. LT ITTHT—
Ry ofEiEERALEL,

» A fully integrated 10 Gbit/s optical receiver
analog front-end in standard 0.35 mm SiGe
BiCMOS process was realized without using
the conventional, area-consuming inductor
peaking technique. We used a novel active
feedback technique to diminish input
capacitances so as to enhance the overall
gain-bandwidth performance. Much chip area
has thus been saved and the receiver can
endure larger input capacitors.




INATARRIX: T 5
(Advanced Circuit and Systems)

D-2-4; K. Niitsu, Keio University
IRTEBLICM - FEHE AR BEETFYIDMEEhEREZETILE

> SRFTVATLEBDOE-ODFERSRBERFYIMILIIZEITS. 18
BFvoHOMESHHEREMMEICRETIEBTEMNOHTIToz. LTD
AVF BN BEEHERENEESEHDET. XEEHDOEME
BB BEZRIEEHOEMELTETIVIEL. ZIEBHD
EBNEEHET A LEREL. TOAMMEEM R I2L—avg
S5, 65nm CMOSIZTEREL=F YT DBIERKRICKYRESRLT-,

» Analysis of misalignment tolerance in inductive-coupling inter-chip
links is demonstrated. Misalignment reduces coupling coefficiency
and increases transmit power. We estimated the transmit power by
considering misalignment as an additional communication distance.
Proposed estimation was verified by electromagnetic simulations
and by measurements using testchips fabricated in 65nm CMOS.

INTAR®I: TV)7 6

(Compound Semiconductor Circuits, Electron Devices & Device Physics)

G-5-3; K.Y. Wong, Hong Kong Univ. of Sci. and Tech. (China)
SiEMR EICHEMTEEIBEIL TEDNT—RAYF T /INA AT HBIH

> RERBRNAT—XMVFELTHFEINDS
GaNT /A REL T, SiEMREICHEMT T /A
REEFILTESAIGaN/GaN/AT—R 1y F
TNA AR EFRFELT=,

» A power lateral field-effect rectifier (L-FER)
that can be monolithically integrated with
normally-off AIGaN/GaN HEMT has been
demonstrated using GaN-on-Si technology.
The L-FER features low turn-on voltage,
high reverse breakdown voltage and low on-
resistance. The device is capable of
operating properly at 250 °C, reducing the
burden of heat management.
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TCNATAREHI: TYT 6
(Compound Semiconductor Circuits, Electron Devices & Device Physics)

G-7-1; Y. Nakano, ROHM
RIEHL - Bt ESIC/Y\T—MOSFET% B %

> /NTJ—MOSFETIZIE. (BRI TEM EELS4FHEA
KROONFET, SICITZDYEEN S, RIEH . St cate Source
FEOELLELEFTEIMBTT . CNETEREH Ty
LENTE-EMHEEASICRL U F S —MEE D EIC P
oL . EiEHL. St ESIC/ST—MOSFET#EIRL
FlLIz. COEMMIE. FHRNATIVEIh— EXBEE

HREDE—SA—EFHRAI/\—4—H T7aV Paly-Si
EDAN—F—|ZBEINTLE, AIRIZHEBL n- Drift layer
TLTL&S,

SiC n+sub
» It has been difficult to fabricate a SiC trench
MOSFET with high performance until today. We i
succeeded in the fabrication of a SiC trench Drain
MOSFET with both low on resistance and high Flg.1 Schematic cross section of a Sic trench MOSFET
blocking voltage. This technology will be applied in
inverters for a motor drive, such as a hybrid car
and a air-conditioner, contributing to energy saving.

INTANEX: T)TF 7

(Photonic Devices and Device Physics)

E-7-4; M. Fujiwara, Sumitomo Bakelite
SRFTLS| ZHESNBEER A A—aARIL I ELTHRAVI—R—HFERE

> FYTBAAA—aR IV TIEZREARFEIS—DT S AV LSI
ERERFRFEDO—RIEDARELRBETH oIz, TNOE—FIERT B,
RUILRIL RO R E R EZFRARFEETT HSI 12— R—F (1>
B—R—H) FIRET B, KA FA—R—HF(I3RTTLS| #ESBEESL A
VAR—aARHLAVTHD, RRXTIE, T—/VKSI BEBER(TSV)EET
BIAA—IR—FHMIZDWTIHRET 5,

» We proposed a novel optical interposer with optical interconnections
for integrating 3-D LSIs on it. VCSEL chip, PD and optical waveguides
are embedded in this optical interposer. We realized precise passive
alignment between optical waveguides and VCSEL/PD. In this paper,
we describe such optical interposer technology with tapered through
Si-vias.




INTAR®X: T 7 8

(Advanced Material Synthesis and Crystal Growth Technology)

F-1-2; C.H. Wu, MingDao University (Taiwan)
FI/TNARIZAT, F/HAXEWHFEER
RIO—JYYI 574 BAWTEED L
I AHE M ERR

> FLWF/TNARBAREICEIT T, F/ 14 XE

WHFEEERTO—TVIITST12ANTE
ESMEHlEd SRz g

» We have successfully demonstrated the gray-level e
selective patterning on the 2.5 nm thin-SiO2 surface. -

A novel approach is introduced for distribution SEM images of the AuNPs selective
densities of gold nanoparticles selective deposition gray-level patterning on the SiO2
were successfully dominated by the additional surface by applied the low energies of
scanning probe electrical-field-induced chemical additional bias after immersion in the
bond decomposing patterning. It was appeared that  AyNPs solution for 1 h. Inset shows
the distribution densities of gold nanoparticles the black and white gray-level
selective deposition decreased as the additional photograph of the physicist Dr.
scanning probe bias increased. Richard P. Feynman (Resolution:

512 x512).

INTAMHEX: T1)7 8

(Advanced Material Synthesis and Crystal Growth Technology)

F-2-4; T. Wakatsuki, Hokkaido University
T/REVRAZHRTNARIZAET, IE RSN IE#EEMNAs T /BETRE

> ARSEREERBREREAVELR7Y TR /EE
BRFEEICKY, EBELEDF/AEVROAZIRT/INA AR
BWEBKT. T/BEDME o4/ XHlH. SEFEIEHIAEE
BAFRIZEY, RFLALTEEGHREI7 2V RUEA
BIEATOREER T SHBBEMNAsT/EEE . BHMIC
SIO2fE TE-1-GaAs(111)BE 4R LIZ/ERL =, MnAs T/
BEORRAMAEHERREEHICLYGIESH, ERTHE

HMHETLEHMRERY /B EEMHEAL:. o
» We have fabricated ferromagnetic MnAs nanoclusters SEM image of MnAs NCs

position-controlled on partially SiO2 masked GaAs(111)B on GaAs (111)B substrates
substrates by Selective-Area Metal-Organic Vapor Phase by SA-MOVPE.

Epitaxy. The nanoclusters with atomically flat crystal

facets and abrupt hetero-interfaces show spontaneous

magnetization. Some of the nanoclusters have single

magnetic domains. Growth directions are successfully

controlled under the optimized growth conditions.




INATAR®I: )7 9

(Physics & Applications of Novel Functional Materials & Devices)

H-7-3; T. Ota, NTT
EFFYEDEEIRFv/ A2 RBIFEIZATY

> FoNVAVR(BBRE) X, EBDOBETEETTH(EFOEFHE
HPREEICHIRTEL . EFFUMNIBIT 22 1EOEFIREZATE T 5D
BeLTHEIN TS, §H., EFFryLEEREGERASHE A
FyIOOYIAVT o T &> THERYINVAVRAEEITHICEIZELY ., GHz
BETOLEEEF /A RBAEIZHRYIL. EFRYLD RO RILEEE
DEEZEBHALAIIZLT=,

» Capacitance, which depends on geometry of electrodes as well as
quantum states of electrons, is expected to detect a single-electron
state in a quantum dot precisely. We propose and demonstrate high-
frequency capacitance measurement up to a few GHz by means of an
on-chip lock-in amplifier composed of quantum dots and a charge
detector.

INTAMHEX: T1)7 9

(Physics & Applications of Novel Functional Materials & Devices)

H-9-1; H. Kamata, NTT
FEARAMEETOEFRT U VIILDOBBIKTFIEEFIRE

> F/HEEDOEFREORBFIEIE, EFa E1—4PE—BFT/N(R
BEDERAL. EELERBMITHS, S, FEERRIMEET/NAR
FRAVWT, F/BEROEFARLEZRTUIvILOBBIKELERET S
FEFRELETL. TNAALRD2DODEBICHBENDOHEAEFE/ VLR
FEIMT B EICEY RFUIvILOBRIKEEZAET HENTES,
COFERIZEVEFORERIMEMT 25 FEEBRICER TEDLS(12HoT=,

» Time-dependent control of electronic states in nanostructures is a key
technology for developing quantum computing and single-electron
devices. We propose and demonstrate a scheme to measure time-
dependent potential in a semiconductor quantum point contact by
applying two voltage pulses with a variable delay. The technique is
applied to probe an electron wave packet propagating along the edge of
the device




INATAR®EI: )7 10

(Organic Materials Science, Device Physics, & Applications)

-9-4; H. Matsui, AIST
ARV ORETDX v TInBHEETEFAE D HIEE THEAT

> BRSO READFRFHEFHOMN T EH=0. 7T —FERIZKYFv
FILAIZERBLEX YU T7 DIE#MBEEFAEDHIE (ESR)EIZKY
HLCGART:, BEEDOE LRV AEUEENS OO REICEWTRE S
DEREEDIIRIEBNECRBEFH LS EHIL INRASNEZEER
HL, ZORREELEIC, FrUTHNSYTIZRBIND T HEEREE
RSV T =) —ZADBYRLHI S SIEERIEIZ DOV TERZIT.

» Field-induced electron spin resonance (ESR) methods are found to
be useful in elucidating microscopic carrier dynamics in organic
transistors. The results provide us a clear picture of trap-dominated
transport along the semiconductor/insulator interface. Temperature
dependence and gate-voltage dependence of the ESR spectra are
discussed on the basis of motional narrowing effect.

T INASARRZ: TUT 11
(Micro/Nano Electromechanical & Bio-Systems (Devicxes))

E-6-2; A. Tagawa, NAIST
IEREA A= T HCMOSA A —T HEBH

EERAREZOEROADFICEV TR A—SU TR RRICERL TV S, LT
CMOSA A=t HZERNT. KD EM TIERETHoBEREDUT LIS LERAA—D
VUERELTVWS, SEOHRETIEMETIURMBEEA A2 UICEHIZEK
(Freely-moving) ¥ 7 R D IXHEREA A— 2 T ERB T RCFHEREBRETL . ERADCMOSA A—
DT Y ERFREELI-OTRET 5,

We develop a fluorescent imaging device employed with a dedicated CMOS image sensor to
observe neural activities in a mouse deep brain. For brain functional imaging in freely-moving
mouse, a thin and long outlined CMOS image sensor is designed and fabricated based on
preliminary freely-moving experiments.

implant

implanted CMOS image sensor

RS

|L/7
a 3
W

mouse’s brain

Fig. Brain functional
imaging in freely moving
mouse

3.5mm

freely-moving mouse




INTAREX: T 7 12

(Spintronic Materials and Devices)

C-3-6; S. Matsunaga, Tohoku University
FERMOSY I ATV BEEET 22 MERT VT OEBEEET

> FMERMLIEMELTEERBRNICOMRESE-FEREEQNDYI1Y
FAEVBERBARRTENL, AT - EHRMEKBHIERHZE KIEIC
HIETE, VLSIFY T 2D E ERIL B LV EIEE O KigHERA
ERTEHEHFINTLD, K| TE R RIVESRFEMOSH
SUORBEMABDLET. FERMOCYIIVATIBEERT 2
MEFFVTOREICHRATIOTHRIIL, TOREEEEEIELT=.

» A nonvolatile full adder based on logic-in-memory architecture has
been fabricated using magnetic tunnel junctions (MTJs) in
combination with MOS transistors. Magnesium oxide barrier MTJs
are used to take advantage of their high tunnel magneto-resistance
ratio and spin-injection write capability. The MOS transistors are
fabricated using a 0.18 u m CMOS process

TCNASARRI: TYT 13

(Application of Nanotubes and Nanowires)

H-5-4; Y. Jiang, Inst. of Microelectronics (Singapore)
INLYSiEMR EIZSiGe/Sia7 L IVEE T /N A R F%

HFXCMOSTEERIZT, /SLISIERLIZ
SiGe/SIAT7 L TIEE ST /TANVTINARE
MEL. BMEERERE,

SiGe/Si core/shell nanowire p-type field
effect transistors have been fabricated on
bulk-Si substrate using fully CMOS
compatible top-down technology. Devices
with 40nm-long compressively strained
channel comprises of 12nm-thick SiGe
nanowire core and 4nm-thick Si shell
showed excellent electrical performance.
Quantum confinement of holes in the SiGe
core, which is advantageous in improving
the carrier mobility, is indicated by double
trans-conductance peaks.

TEM micrograph of channel
cross-section showing SiGe/Si
Core/Shell heterostructure,
covered by SiO2 gate dielectric
and gate poly-Si.




INTAMEIX: )7 13

(Application of Nanotubes and Nanowires)

H-6-2; K. Goto, University of Tsukuba
OA7INFINE S /DA P TOHBLEX ) THREZER

> AT7RIVFOIINEF /04X, F /04 hIZEFH
FHIUEFRBEEEENATSH. HLLWEEKEF
BETHD, COF /A4 hIzESIn =T )TN
F/0A4 D2 RovsaiE (fmEm) hs1 RITHEE (/) I
FMN>TRENTHENHI o=, ZCORZIE. 1 Rwe
2 REDEEBEICEO>TIILHTEONZLDTH S,

» Core-multishell nanowire has a new class of quantum
semiconductor structure where a nanowire contains
quantum well and wire structures. Photo-excited
carriers were observed to move from the two-

dimensional region (side) toward the one-dimensional Schematic image of
region (corner) in it. This phenomenon obtained for career movement in
the first time in the compound structure of one the core-multishell

dimension and two dimensions.
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