Institute of Electronics, Infornmation, and Conmunication Engi neers

—BHEFEA EFRREE¥R EEZ5 T
THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS ED2012-36,CPM2012-20,SDM2012-38(2012-5)

PER Si T/ BEICRIT 5 RFTEREE & B R LR
PR ORET HUR SRt WE Wk EM BT AR MR Ak AP

T A WBRRERERTFMER T105-0123 HEHHX LA 1-2-3
I IEBRFRFRERDER FHER T739-8530 KB EFLEMHEEIL 1-3-1
§HEEBMREH T615-8686 FARTHA K X HEH = BART 47

E-mail: T miyazaki@nuee.nagoya-u.ac.jp, § hayashi@rd.nissin.co.jp

HHLEL THEHBLELTWHEBZERL-AEEREIC, 77 X< CVDIZIVERSI T/ BELaRE - —
FERR L%, BRILFHEICE R Si OO - -/ &RbasEsg, FREHBL L TEE AuvBEBEER L
A RER Si T/ i@ /W DR E v 7BEICBWT, BEH AFM B#H % AWz ZR T ERGRO#ME X UFERAT
EEITHZET, BRF/VBEORFAERCELFIM LU, TH W ERE-IV, I AuBBREZEMENME LT, Au
TEEREREAEMAE LoFER, BERERSi T/ BEEZRRL T, B# AuEBREICR T 2EETFREDE
WIZER L7-AR2EEEEESZD Ovie, S 612, et — ERFER 200nm TRIE L7z “REBERBRIZIB VT
Y. TEEE-20V LLEEM L7256 12, FEEEARIC S D 6 T EZE~50nm O B EEENHRICED b, 205
EHEFERIT, XKEFRBRACCTHERRINTZERSI F/BELERRRBETH S Z L6, BEBEMC X ) EP
FEIR SiF /HBEP O OBEE TR THIRTX 5,

¥—U—F HERSiFT/#EE AFM, B, ETHKE

Characterization of Local Electronic Transport and Electronic Emission
Properties of Pillar-Shaped Si Nanostructures

Daichi TAKEUCHI'T  Katsunori MAKIHARA' Mitsuhisa IKEDA*  Seiichi MIYAZAKI'
Hirokazu KAKI® and Tsukasa HAYASHI ®

t Graduate School of Engineering, Nagoya University Furo-cho, Chikusa-ku, Nagoya, 464-8603 Japan

I Graduate School of Advanced Sciences of Matter, Hiroshima University 1-3-1 Kagamiyama, Higashi-Hiroshima,
Hiroshima, 739-8530 Japan
§NISSIN ELECTRIC Co. Ltd. 47,Umezu-Takase-cho, Ukyo-ku, Kyoto 615-8686, Japan

E-mail: T miyazaki@nuee.nagoya-u.ac.jp, § hayashi@rd.nissin.co.jp

Abstract A highly-dense Si nanocolumnar structure accompanied with Si nanocrystals was fabricated on a W layer /quartz by
inductively-coupled plasma enhanced CVD and treated with anodic oxidation. And after the formation of a few nanometer thick Au layer
as a top-electrode, electron transport properties through Si nanocolumnar structures so-prepared were characterized by means of atomic force
microscopy (AFM) with a conductive cantilever in both contact and non-contact modes. When the W bottom electrode was biased at -23V
with respect to the grounded Au-top electrode, a current increase of the order of ~3pA was detected in several areas corresponding to Si
nanocolumns even in the condition that the distance between the sample surface and the AFM probe was kept constant typically at 200nm.
The result is attributable to the electron emission as a result of inelastic transport through Si nanocrystals via nanocolumnar structure.
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