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Novel delta doping technology with two or more dopants in silicon

towards quantum information processing platform

MERKRE
=K —a& (MIKI KAZUSHI)

WITBUEANYE - MMIREE - 7/ At 82— - TL—T)—5—

HREES : 30354335

WHIEREE ORI E « bR
P D3R - AHE « RS T

F—U— N L, KRR, EERPME, BfFarEa—% MBE: =B %% v/b

1. WFFCEHE O

4 H OFfEE TIXIHHEE OEFH DO I2DIT,
R E 72 & AR D KO 2 e e B A AL
PG 2 G A0, NG RIS
HBEHMPLELINTEY, ZOLH7%
EROFLEE IO EBICITE T HEHREF
DIFRANARAIR TH D, B HEHREINTIEE
FEY FEMEINDEROHENTICR DY
HANKLIE L 0D, RUFSEIE, ZOWER &
L CHRMEFEF % 5-10nm OB CEHEEE L
TG E X X v VR ERIT CHEET
HHLDTH D,

2. WFEOHEB RN

AW TIE, S uEE2EHES N—E 77
LHHEAM AL, § K= ZREHhod) 4
TORMEILHR Z 0 - BRNIE LT 5
Feffi, (2) juRHEREZHIET 2, (3) o
= [ R 2 B A - I 2 Hlr, (4) JoRE
DM ENEH 2R 5 72012 BRI
PEDOREAM O SEh A FREEE & LT 5,

(1) F—sX2 hOIEMHEFZETIZ, L—Y
T == N A TR T =— VLB 2 &b
BlonAg 7Yy REENEZRE 2 RHL

72o L—H T =— 13 YO, B L —H (532nm,

18W) & FHN T, 100m/min OFRHEE CREIEET 5
H—rT—T ) BICER R, ERFHK
HFCHENHEFE 1 0 um? TS L TITV, B
L—HHE5 ~9OWDOHRPPE TR ZE Lz, =
DL —H T =— LTI R— 0 s BN iEMAL
TX A LT, T=— VAT L » TH-IZ
KRG AERR S, FOBRDIFT =—LIZ kb
Kbt DO RPN pRETE 5,

2) FOB) F—t v JHE O RIENI R &
REFOEKREELE K=V D7 T v

AEET Ty AGIFERERIC D HI L, S
IMSZGHIZE Y =R NBE L IRE S
TzaEH~T, ORGSR, JLHE RO HIE A AT
BT L. F—r3> NREEREA T 10nm
WY FETEERTDHIENTETND,

(4) PRk 22 FEIZAT O TE TV D,

3. HfEE CoOERRE
QOBBTehlEFICER L T\ 5,

(HH) ZixExEES R— 775
A, W ETFEL L—F T =— L FED
FAE ORI L VTV, R—3 R %
SEFC 10nm AV ICHE Sz BT, =X
Y EDNEMALENTZT20, BB EE LT
WZRREEN FEIEB VTR T & 7= &I,

4. B%ROMTEOHEETTH
A AR FE VAR RGO O REAh 23 T A D HFTE &
FHEIL TRV | fmifmE a2 ER L TT<,

5. RFEAGRAFTERH
(WFFEAR . BFgE 38 e ONEHERF 724 1
=)

(RS ) (G 8 11)

(DN. T. Kinahan, D. E. Meehan, T. Narushim
a, S. Sachert, and J. J. Boland, and K. Mik
i, Site-specific evolution of surface stress d
uring the room temperature oxidation of the

Si(111)-(7 x7) surface, Physical Review Let
ters 103, 146101, 2010. # 7%

@J Javorsky, J. H. G. Owen, M Setvin and
K _Miki, Electronic structure of Bi lines on
clean and H-passivated Si(100) Journal of P




hysics: Condensed Matter 22, 175006, 2010.

WA

(®Kazuyuki Sakamoto, Martin Setvin, Kenji
Mawatari, P. E. J. Eriksson, Kazushi Miki,
and R. I. G. Uhrberg Electronic structure o
f the Si(110)-(16x2) surface: High-resolution
ARPES and STM investigation Physical R
eview B79 045304, 2009 i

@Dong Guo, K. Sakamoto, K. Miki, S. Iked
a, K. Saiki  Alignment induced epitaxial tr
ansition in organic-organic heteroepitaxy
Physical Review Letters 101, 236103, 2008
&t

(®Diedrich A. Schmidt and Kazushi Miki De
fective Continuous Hydrogen-Bond Networks
. An Alternative Interpretation of IR Spectr
oscopy ChemPhysChem 9, 1914 — 1919, 2
008 ArFi A

©J. Gardener, J. H. G. Owen, K. Miki, and
S. Heutz A scanning tunnelling microscopy
investigation into the initial stages of coppe
r phthalocyanine growth on passivated silico
n surfaces Surface Science 18, 1173-1177,
2008 HEaiA

(DA. Bandyopadhyay, and K.Miki Fabrication
of a memory chip by a complete self-asse
mbly process using state-of-the-art multilevel
cell (MLC) technology Advanced Function
al Materials 18, 1173-1177, 2008 4 #i A

(®R.V. Belosludov, A.A. Farajian, H. Mizusek
i, K. Miki and Y. Kawazoe Electronic an
d transport properties of bismuth nanolines
for applications in molecular electronics P
hysical Review B75, 113411, 2007 # ¢
=l

(F=%ER) GHe )

Q=R Wll, KA S, Elﬂéé B, A
H %—, =K —&, BE T vYari
KIfa (G-center) EHEE@?;&%W: PN =Y
IR REZDOEERENE 2010 FEFE
% 57 [B] J B EALRE GRS 2010
H£3 19 H, HEKE

@Martin Setvin, Kazuyuki Sakamoto, Kazushi
Miki, Spatially resolved STS on Si(110)-16x%2,
10th International Conference on Atomically
Controlled Surfaces, Interfaces and
Nanostructures (ACSIN-10) 2009 4= 9 A 22 H
Granada , Spain

(3J. Javorsky, Kazushi Miki, James Owen, David
Bowler, Electronic structure of Bi lines on

clean and H-passivated Si(100) 10th
International ~ Conference on  Atomically
Controlled Surfaces, Interfaces and

Nanostructures (ACSIN-10) 2009 4= 9 A 22 H
Granada , Spain

(®Kazushi Miki, Novel delta doping technology

with two dopants in silicon towards quantum
information processing platform, JSPS (Japan
Society of Promotion of Science) & RFBR
(Russian Foundation of Basic Science) Joint
Laboratory of interdisciplinary research SB
RAS (Siberian Branch of Russian Academy of
Sciences) and Tohoku University:
Russian-Japanese workshop (review
conference) “State of materials research and
new trends in material science” 2009 4 8 H 3
H RFBR (Russian Foundation of Basic
Science), Novosibirsk

(® KazushiMiki, Kazuyuki Sakamoto, Martin
Setvin, Kenji Mawatari, P. E. J. Eriksson, and R.
I. G. Uhrberg Photoemission and scanning
tunneling  microscopy  studies on the
Si(110)-(16x2) surface The Symposium on
Surface and Nano Science 2009 (SSNS’09)
2009 4 1 A 17 B Shizukuishi

®—=K—%] Novel delta doping process of two
or more elements in Si: usage with a surface
atomic nanoline as a starting material
SYMPOSIUM ON SURFACE SCIENCE 2008
2008.3.3 St. Christoph am Arlberg, Austria

(PESERA PEHE)
ORIt Gt 3 14)

AT AR L 2 o #LE 775 (SEMICONDUCTOR
AND METHOD FOR PRODUCING THE SAME)
FE  ZAR—FL KB, B,

WA
MERIE - W0E - MORMITIERERE, PESEDANIR S
WHFERT

FEXE « R5FF

%5+ FrlE 2008-530980 (PCT /JP2007 /066584
b DEAT)

HFE4E A B : 2007.8.27

EWA O] EWN

£ W R b F o RGE T (SEMICONDUCTOR
AND METHOD FOR PRODUCING THE SAME)
A ZAR—F. \KEFE, HEX—

AT
- MBI FERE A

MHeRIFE - E

M - REEF

F5 o E[E HFEF S 0905200.2 (PCT /IP2007
1066584 7> 5 DFEAT)

HREAEH B @ 2007.8.27

EWNS ORI - Esh (FEE)

Z R R 2 oL 575 (SEMTCONDUCTOR
AND METHOD FOR PRODUCING THE SAME)

A ZA—F. AKEYE, HEX— K

A

MERIZT - W - BEBMIFTeRs A

FEXE : HEF

Fedg o K[EHFEE B 12/310,396 (PCT /JP2007
1066584 7> 5 DFAT)

HFESEH B : 2007.8.27

EPNS ORI - sh CRE)



