14 11 20






CNTFET
CNT

CAT CVD

FET

CNT FET

FET

um

FET

CVD

0.1%



STS

CVD

FET

FET

M TAS



(1)

FET

(2)

CNT



1

(CNT FET)

1-1
[1-1-1]

[1-1-2] CNTFET

[1-1-3]

1-2  CNT

[1-2-1]
[1-2-2]
[1-2-3]
[1-2-4]

FET
CAT CVD CVvD

CNT FET

FET

FET
FET

AFM

CNT

[3-3-1]
[3-3-2]
[3-3-3]

CVD

4-1
[4-1-1]
[4-1-2]
[4-1-3]

4-2
[4-2-1]
[4-2-2]
[4-2-3]
[4-2-4]

CNT

FET
CNTFET DNA

CNT FET




1 (CNT_FET)

FET
1-1 FET
[1-1-1] CAT CVD CVD
CNT CVD
CNT
CNT CNT

CvD
CAT CVD 2 CvD

Vs =—5-+5 V
[ (1V steps)

Top Gate

e

SiOz (400 nm)

Source

Drain Current lps (LA)

n*-Si Sub.
[
Ba?g)Gate w
S5 0 o5 1
Drain Bias Vs (V)
1 (a) (b)
()
1(
1(b) 400nm
200nm
p CVD 00
FET 1(c)
n
00 n
CATCVD CVvD
p



FET

500, 100
24()0... —-*|n alr ~ sl —o—!n air p
= —s— [N vacuum < —a—jn vacuum £
%300' \ ~ 60 £
= g £
3200- = 40+
O >
100+ '{ %:)
§ \ .@ 20+
o of a 0
42 0 2 4 N N
Top Gate Voltage (V) Back Gate Voltage (V)
@ (b)
2 (@
(b)
[1-1-2] CNTFET
(@) -V Vv Vv
@
-V Y, (b) 1mvV
MOSFET

(b)

00 400 = e 4]

[ 2 i .ll. Fiim /

E’ E/ 300 -.-" o ' &

9;’50_ § 200

> —_

© 3

o C

cog & 100
0 o 0
54321012345 5-4-3-2-1012345

Gate Voltage (V) Back Gate Voltage (V)

@) CNTFET (b)  CNTFET



12
S 1l
5
O
T 14
N
= !
€ oo}
o
z [ W= BTN W=l W
u i i i i i
0 30 &M 800 1200 TS0 Tam
Time (sec)
(a) CNTFET
[1-1-3]
[1-1-2]
n
Ca n
804
60 Pt Electrode
40
o\ Ptype
o ——

5 4B21012345
Back Gate Voltage (V)
E
4.8 eV
Ec
EF
EV

¢ = 5.6jev i
E; ®
Pt

VACUUM

O =
“J CNT
- =

(a) CNT

Normalized Current

1.2
In Air
1.1 F
1.0 Buew
o9 r
0.8 =
0O 300 600 900 120015001800
Time (sec)
() CNTFET
p
p n
p n
?51500 Ti Electrode
5" [nstype
o
8 5004
£
S 0
()]

5-4-3 -2 -1 012 345
Back Gate Voltage (V)

EVACUUM

®=4.33¢€ ./1 ¢=4.8¢eV

E
E, e C

Ti  CNT

p FET



CNT
1-2  CONT
[1-2-1]

n

25eV

CNT FET

FET

EELS

n FET

1.75E11 ions/cm2
1.36E12 ions/cm2
2.49E12 ions/cm2
8.18E12 ions/cm2

p
@
n
T ()
CNT
200 o t)EEf
100 ore
160
140
120 T
100
80
60
2
20
0
260 | 280 | 300 | 320 340 360
450 6
400 after
350 L |
300
250 T
200
150
100
50
0d : : : :
260 | 280 | 300 | 320 | 340 380
®
-N
EELS

25eV  10*-10%ions/cm?

n
1,9
a10
r
Dygrto
10'11 L L L L L L L
-20-15-10 -5 0 5 10 15 20
Gate Voltage [V]
@
() CNTFET
(b)
[1-2-2]
500

CPA




Intensity (arb. units)

Excitation:488nm
T T T

-167cm’|

147

T

1

+167cm™

as—grown

3.2x10"
/cm

1 '

—200

0 l200
Raman Shift (cm™)

ev

(a) pure
SWNT

7

(b) doped
SWNT

-1k

O/C=1/60 |

2\

[1-2-3]

10,

r

CNT

CNTFET

DOS (arb.units)

o JDOS (arb. units)

o

FET

6V

2 (15,0) SWNT 2
1 1

pure SWNT

0O/C:1/500
-1.2 -1.0 1.0 1.2 eV

21 29
pure SWNT
(a)JDOS

11

0O/C:1/500

0O/C:1/500
(d)
2 2.2 24 2.6
Photon Energy (eV)
6V
p
o 0" 0" O

1111




<? — =012
= V, =40V é
%5 — Beforeion implantati V_ =+40V
= —Afte onimplamation | — 0091 "ec
o =
=1 §
S =0.06}
@) = — -
@) —Beforeion implantation
: — After ion implantati
5%).5 _%0.03 erlonjmpan ion
(o) s
0 a V &=
-20 -15 -10 -5 0 0. ‘
Buried Local Gate Voltage V. (V) -20 -1 -10 -5 0

Buried Local Gate VoltageV (V)

11,

Before ion implantation @ Viec = -40 V After ion implantation@V .=+40V
. ] BG—

Al B! A : :
! : Al B |
i E‘"""'?"‘ ._] j
Soiitcs Drain  Source p o Drain
12, CNTFET
[1-2-4] FET
[1-2-3]
FET
13 Cat-CVD  10nm
n
CNTFET
n
14 CNT FET
CNTFET p SiN 10nm FET
lon energy 250 eV dose  4.9>=<10" ions/cm?
FET

FET



CNT

@

ol =) =
— imaciati
=07 —ggmimmmm
g1 < 1)
30t
%lo_g 8 ]m_
D101(’- §
w-
1 L L L L L L L L L |
10 5 -4-3-2-1012 3 45 ol Vo
Back Gate Voltage (V) > I 0 5
13 14 Gate \Voltage (V)
13, CNTFET
14, CNT FET
2
2-1
[2-1-1]
9k~300K
200K

8nm




300K
l

ge Yd ()

8

o

Drain, Volt

=

0 5 10 15 20
Gate Voltage Vg (V)

9k~300K

16,
4 L s s s B S R B R B B
350 AV.-02v 9K
r =V. ——\VG=9.4V
3t F O { |—=-ve=10v
w E 1 1 : .
2 [ ]
[a) ; 3
> E ]
T A i ]
fa OF i =
T . ! ]
ob ho i e
-0.8 -0.6 -0.4 -0.2 0

Drain Voltage (V)
17,9K

[2-1-2] AFM
[2-1-1]
AFM



18
2 2

22nm  15nm 19 22
1.7V 70~130mV

Ve —\ Electrode

18
L =15nm$m
4.0n1- b—§—1——r20.0n 2.6,
| l 1500 2 Ny
3.0n 5 0]
. 100n — °
< 2.0n{ |l =22nm con B2 20
% B> 18
S 1.0n; 00 »-
con 18 N
O e s
-10 5 o 100N 12 14 16 18 20 22 24
Vg9 V] Dot length [nm]
20 21
22 nm 15nm 20
20~50

AFM



[2-1-4]

22

23
24(a)
24(b)
24(c)
[2-2-3]
1nm
25(a)
25(b)
3.54nS 428nS




drain voltage (V)
Lo

(@
24(a),

CNTFET

25(a)
2-2
[2-2-1] CNT
jam
8.6K 27
am
n n-7
28 0.4mVv
29
29
Jam

M

Dhain Crwgent [

-4 -3% -30 -5 -20 -15 -10 -5 0

gate voltage (V)
(©)

24(b),
26 T _‘ Top Gate
25 | Drain Voltage=1V Insulator 40 nm
s | | 9nr=428nS
23
22
21
20
19 L Back Gate

Insulator 4000 nm
18 554510 5 0 5 10 15 20 ne=354nNS
Gate Voltage[V]
(b)
25(b)
26
28



Drain Current (nA)

28
1.4pam
0.4mv 29
1/3
500nm
8]
Source . Drain

Back Gata Catonlynt

26 4um  CNT

27 4um  CNT

27 0.0 0.2 04 0.6

Drain Current-Drain Voltage

e o
14¢ [} ]

" V=0.98V ;
13¢ ]

: l__/ :
2 A ey
11;_ AV,=0.4m\/
10 . ]
of .|

3~ 35 4 45 5
Dr%izp Voltage (mV)
28 4um  CNT

0.4mV
29 4um CNT

IS

3

Drain V

Ita% (ml) T

an

28

08 1.0

30

Gate Voltage (V)
Discrete Energy Level

_hve
29C  2Le

o
(v) weaung urig

1
=
HN
[41]
n

-2.3E-8

=
=
(4.}
mn
-]

[=-]



Drain Current {n

30 1.4um

[2-2-2]

CNT

1.2mVv

31

ELLLTHULLETUEHT RV




Drain Current (pA)

Further Enlargement

—> AV;=0.65V
50 ‘ 50 , : ,
73K AV ;=0.65V
40| Vp=11 m\ - 451 T
2 40}
3OWW 5 35|
=
20| = 30}
0l | & 25}
< 20}
O | | | | \_M[(\) - - -
40 -30 -20 -10 O -2 -20 -15 -10 -5
Gate Voltage (V) Gate Voltage (V)
32 v
-5V -25V
31
73nm 32
0~5V
32
73nm



[2-2-3]
[2-2-2]

33 73nm

0.65V
SEM
34

312 Period of peaks ]
~ 0.65 V.l
< 0.14| -
= 0.121
01| i 1
0.08 1

(n

N curren

m i
5 0.06 Coherent length>Channel length
0.04

25 2423222l 20
Gate Voltage (V)

w
w

g

age (MY
8

S 0
c
3-
Q -5E-6
- » -1E5
23 -2
Gae Vdtage (V)
34
35
Pli PZ
In P, /P, 36

AE
In P, /P,



Drain Source

L ond ] i

Drain Current (nA)
o
\l
ul

0.6 -
o 1 2 3 4 5
Time (sec) Frequency
35
Pl! PZ
O ' T - T 1
i SWNT Barrier  Trap site
-05¢
Q_: S Nt e s g
Q-‘rl r
< 15
_2;
-2 E ] Carbon <> Trap
256-255-254-253-252-25.1 Nanotube
Gate Voltage (V) L
36 In P, /P,
_E,
P./P = (gEV/gEt) e/ F) - peE
B= 1/kT Gevs Ger- 9
Gee AE=ae(V,-V;)

In(Pn+1/Pn)-ﬂae('/0 V)

InP,/P;



36

0.17eV 1nm
2-3
STS
37
37
exponential
38

exponential
106
) i
< 107 K
37, — F
§ 108 £
5 :
o 10°
c
© 10_10;
= E
© 101
10-12

-40-30-20-10 O 1020 30 40
Gate Voltage (V)



DOS

Metal SWNT i Metal
—>

Ers

Ern \ gJ
=

L)

o

. Y

38

O L | |

0 1 2 3 4

Energy (eV)

39
40

exponential

abilitv

Tunneling Prob

Metal SWNT Metal

10—11 )
Staircase current shoys | 01
10 2exponential increase IVt
-40 -3b -30 -25 -20
Gate Voltage (V)

39

41



2%

-500mT +500mT

CoCo, 7.7K
V=1 mV; MR ~ 2%

42

R (MQ)

41

Pt V=4 mV
-Z.I.l.l.l-l. lO-I-I-I.I.I.
=300-200-100 0 100 200 300 -400 -200 0O 200 400
41 B(mT) 42 B (mT)
41
42
3
3-1
CNT
CNT
CNT
42
514.5nm
CNT
43
514.5nm

514.5nm



H—oF S Fa—TAD L —H B |

514.5 nm

ArL—1(514.5 nm) %

Intensity

before

: AR S
= a A\ A

ff,!\f \J-\NUM-—*n-JTfEEﬂ,___ . . .

Low excitation density
- after
100 200 300 . 400, 500
Raman Shift (em™)
488.0 nm

w

Intensity

2 1 2 1 M 1 M M
100 200 300 400 500

100 200 300 400, 500 .
Raman Shift (em™) Raman Shift (em™)
43
3-2 CVvD
CVvD
CVD 44(a)
325 nm He-Cd
514.5 nm Ar
514.5nm 457.9nm Ar
44(b) 514.5 nm
135cm-1  165cm-1
457.9 nm RBM
325 nm 514.5 nm
CVD 325 nm
514.5 nm

SWNT

325 nm



514.5 nm

325 nm

@
44 (a) VD
VD

3-3

[3-3-1]
(CNT)

CNT  CVD
45 CNT

CNT
CNT

514.5 nm

Diameter (nm)
3 2 :

SWNT

\
v

325 nm

514.5 nm

Intensity (arb. units)

}mA5nm

325 nm
MWWMWMMWWWWWMWWMW}4519nm

100 200 300

400

Raman Shift (cm™)

(b)

jam
CNT

(76-90 )
0~15

O Without

Number (%)

0-15 16-30 3145 46-60
Angle (deg.)

45

B Dran 10V
Source -10V
Gate -40V

O Dran 5V
Source -5V
Gate -40V

76-90

Electric Field Effect

(b)

CNT



20V

CNT v
46 (a) %
SEM
46(b)
46(c) \
\Y
46(c)

[3-3-2]
47
48(a)
48(a)
48(b)
Electrical Breakdown CNT

Electrical Breakdown



DC Bias (V)
500mV

Electrode and Cat\alyst

N

~
O
=
—|

5 : , . ) 107
é Growth at 900 < . RT
BIO™ & .
g " 2
c
= 8 610 L
S 3 -
O 5
g} 5 O 410 L
.8 c
"é' 1 E 2
) ()
E ¢ All b i -|, i ?; L—I
L L i L L | L] b E & 10 2
0 ¥ 1040 a0 SO0 400 S0 Ll . .
Time (sec) Drain Bias
Ime (sec
(@) (b) (V)
48(a) CNT
48(b) Electrical Breakdown CNT
CNT
[3-3-3]
49
50
50

50



0.57eV

51
52
0.563eV
52 52
49 RT 900
Temperature ()

0 12 - 340 E. electron
<

D

5

O

i0 12 1.4

——E calculate
2ap
+ Esap measurement value

o
1

4+

Cpnnd

2
oo
I

Egp=2Yacc/d

Energy band gap (eV)

" 0.6
0.4 1
0.2
05 1.0 15 2.0
51 52 Diameter (nm)



4-1 FET
[4-1-1] CNTFET
FET
53 (a)
PNA DNA
DNA PNA
DNA 2
DNA Hybridization L
el | = Target DNA
L A _
Probe E e S.
Za& P
5l substrate

Ei

L
(@
53(a)
53 (b)
53 (c)
53(b) DNA
DNA PNA
DNA 6.8fmol/I

6.8fmol/I

DNA
CNT FET DNA
CNT FET
CNT FET PNA
AGTC DNA
PNA CNT FET
DNA PNA
2 DNA
CNT FET
CNT FET
DNA
[ [x10°2
Fully complementary DNA Vsp= 1 (V)
- 6.8 fmol/L e =000
o Va=0(V) g
; j Fully Complementary DNA
:]IU ALY 6.8 finol/L
=2
180 1 P RN Bra——
) - 0 - i 50 100 150
Vgp (V) Time (min)
(b) ©
FET
53 () 30 40
DNA
DNA
SNPs
FET DNA
DNA




[4-1-2] ONT

54
54(b)
54(c)
(196)
= =
% —_\
(b) (©)
54
6) (b)
©)
55 (@) IgE
IgE
10nm ~3nm
IgE IgE
55(b) DNA
IgE
IgE
56 IgE IgE
IgE (PBS) 10mM

(BSA)  20nM

54(a)

Carbon Nanotube |

IgE

1~2nm



100mV ov

Linker CNT

55
@
®
IgE .25nM, 2.2nm, 18.5nm, 159nm
57 IgE
IgE
159nm ,
IgE IgE
DNA IgE IgE
IgE IgE
AE=-0.51eV/mol
BSA
400
PBS Vos 100 m\y %
(BSA)
A\
300\|\.\./l\././.q./.\./l‘l\./l
20(\ I
0 40 80



DS (nA)

0 100 200 300 400
Time (min)
57
IgE 25nM, 2.2nm, 18.5nm, 159nm
[4-1-3] CNT FET
58 FET
CVD
58
(a-PSA) 58
(PSA)
59 (a-PSA)
59
AEq

AE,, =-0.41eV



Top-gate

with aPSA
Water proof
res

58

10
__ 8
2 6
_D
< 4
2
Na/Ntata/:Keq CPSA/(-Z Keq CPSA) 0

59 (a-PSA)

1 10 100100010% 10°
PSA Cons. [nmol /L]



[4-2-1]

PDMS

61

( Ks[Fe(CN)e] )

60(a)
60(b)

= AL
¥ bl [ T
= = = N
| \
Sio, SiO,/Si swNT Pt
(@ b
60 (@) )
(b)
SWNT electrodes Pt electrodes
5.0x10” ;
o —— 20000 m
6.0x10 4.0x107F —— 5000
sl —— 1000
4.0x10 BOx107F —— 400
2.0x107°F - -
2.0x107t
0.0}
1.0x107"+
-2.0x107°}
0x10 @ 0ol (®)
-6 n L L L * * * '
0000 02 04 0 00 02 04 06
V (V)
61 () (b)




[4-2-2]

PDMS

62 (a)

62

(@)

62 (b)

. . . CNT CNT

0.4 0.6 0.8 1.0
(a) (b)
62 (a)
(b)
[4-2-3]
(PSA) 63
PSA PSA
63
PSA
PSA
PSA BSA BSA  PSA
PSA

PSA 0.5ng/ml



[x10°"]

Ea - 9 PSA - ——PSA AB
N—C - —— PSA AB + PSA (1ng/mL)
N 10& AB.—PSAAB+BSA
q 556
I _ PSAAB £
b ﬂ ,
WNT// Ot
/ 2
I 0 . L ! L 1 L | 1
03 04 05 06 07
Potential (V)
63
64
CVD
CVD
CVD
CVD
——CNT (PCVD) ,
6.0x10' F— CNT (thermal CVp Area 10000 um
—— Pt
4.0x10
<
2.0x10’
0.0
0.0 0.4
E (V vs Ag/AgCl)
64
[4-2-4]

[4-2-2] [4-2-3]

[4-2-2] [4-2-3]

PDMS

64



TAS
65 GPT
GPT
GPT

TAS
66 MEMS

65 GPT

Pt/Ti  CNT

Ag/AgCI
PDMS

SiNx

Si0,/Si

66 MEMS TAS



69
68
10A/W
0.5A/W 20
69 600nm
200K 80A/W
160
FET
nsissb. © ®
67
T 104
161 Drain Voltage=2V 1 t  Drain Voltage=2V
Room Temp. 80f Wavelength=600nm " ™
12t ; [ '
60F ’,.-'
°f aof e
[ el
ar 2of
s--"/
0 Attt 0
500 600 700 800 900 1,000 1,100 1,200 1,30C 0 50 100 150 200
Wavelength (nm) Temperature (K)
68 69

68
69 600nm



@

CNT FET
CNT CNTFET
CNTFET
CNT
CNT
CNT
CNT
FET
CNTFET
CNT
CNT
M TAS

CNT

CNTFET

CNTFET

CNT

CNT

CNTFET



2 CNT-SET

ey
(1-1)
CNT
CNT CNT (SET)
2003
1) CNT
2) CNT
CNT
L WeEN =Sy
. I.ll
"""" _‘,i‘rz;E- 5
Shaizane KA
e T T T
(. 75m). 8. HENE. L8 SRS,
REREE. TOk
3.3.1 CNT-SET
-2 CNT
CNT
CNT TT TT
(
CNT ( 3.3.2
CNT CVvD
-0 ‘:Mi.:rm ¥
- 17189 cm.! . -
i o~ cio |
] & 0
H
| 1Py

W EW N B W e @R
Wt i)

FIERA-S bAE L 2TRESETARORIE. MWHTRE S Pyl BRH G
s b (ER) S1PyE IS b (AB) P~ RANRE,

P EREEEESFTHIEL-RBREEHENT SHFERR,
b ELRBKRICE. e oBERRESE S ST R AT 200
IR, COWEEETL A oHORRNEE

332 CNT 71U TU ( )



E'.Jl.hln'h-:r.'r.-

Coani
HEENNERE

[T

aot|  Carboyvla-m 7|
i
| M ’1.'"' - 8
h!rr |(-.| \k '_..-"'-'E_c'
y 5 -
o BANI AN 2! ¥
L)
o e E 4k
Wava nmbu-{nn (1] b=
[t ettt - 2 o
s '\-H aii f-' I:I

CNT VUV (
) CNT
@ 3 3% ) (

3.3.3, 3.3.4)
( 3.3.5) CNT

# K. Asang, of ol., Japunese Journal of Applied
Phyales, Vel 45, No 4B, 2006, 3573-3576,

3.3.3 VUV CNT

Rta.:l.lm ﬂ-.m

IR Graphene Edgr

.-T?-:.-‘F‘-. e I

M_LL_ VR A=A S TORAIC L ZONTIE SN

™ o m om

Hniing mergy (£

Tm\a :mln}

3.3.4

TEA( )
VUV TEA MWNT
TEA MWNT 3.3.6
XPS C-N

( 3.3.7) 2 p CNT



Balmpigte 11 He21 e

T H F

e L. Moss
cal- -Semole 1 Mol (10N

3.3.5 TEA VUV XPS 3.3.6
(1-3) CNT ( )
CNT CvD
CNT
CVvD CNT CNT CNT
CNT
CNT CNT
CvD CNT
CNT CNT
( 3.3.7)
CNT
CNT
CNT CNT
Si 2 Fe
CVvD CNT
3.3.8 CNT FET
CNT FET( ) 3.3.9
FET
1.8nm 2.1nm
45
FET CNT
1.8nm
CNT
1.8nm
21 CvD CNT
CVvD

CNT

CNT

CNT

CNT

2 CNT

(2.2nm  1.8nm)

CNT

2.1nm

CNT



Cat-CvD

CNT 2
( 3.3.10) ALD HfO2
n
(IR, 750, FEWE
-8
ey
(HBk/ EMEUDT)
-REAREL
<EFOMBCVDE> -:::I-Jllt-?-llcm:»
2 B T,
” -ﬁ- / - w %x I“}'IH _.-.-_1,7/’/q| i
ERCARCTAR .
¥. Awana, et al. Phys. Sat. Sol. (al 203, Mo. 14, pp. 361 1-3616 (2006
3.3.7 CNT CNT

Tt 1 7
i e T 2 14
2 e N RS S
o' alf™ = H H i
4 5 {1 1”7
3 L i i
§ 2 £ VaEn
% B L
5; im“ = /.-'/ i B i..
5 E t'-’ i ! F] -""T-g b
i w *
B -] i i ol | E i
] B 30T e S 0 R e mwr® Lom® sew®
Tiekalldirain cmea kB IRE s i

3.3.9

CNT



RmEBERZERE(150TC, 12h, 1X10°5 Palic&oT
ALAPIAFTTAHAREE. BRASRRERENL A PIFTAM.

SWNT
Y 0 MO
Id-Vds&(hL,ba77R) Id-Vd$HEChL 2 pa37'2)
0 o
— T
. 2d X ST )
T i Amme
o e

3" 1 } WERED i 2
= ) xum LQ =

E i . s i

0 V1T Vesa—10v = P
3.3.10 CNT

)
CNT-SET SET
CNT-FET
CREST
CNT
CNT
CNT-FET
CNT
VUV
CNT
CNT
CvD
CvD
CVvD CNT-SET, CNT-FET
Si CMOS Beyond

CMOS



CREST
CREST

CREST
CREST

AFM

H14,11
H14,11
H14,11
H15,4
H15,9
H15,4
H15,4
H14,11
H14,11
H15,4
H16,4
H17,4

H19,4
H19,4

H17,4

H19,4
H19,4

H20,3
H20,3
H20,3

H20,3
H20,3
H18.3
H17,11
H16,3
H16,3
H20,3
H17,3
H20,3

H20,3
H20,3

H20,3

H20,3
H20,3

H14,11
H15,4
H15,4
H15,4
H16,4
H16,4
H16,4
H16,4
H16,4
H17,4
H18,4
H18,4
H18,4
H19,4
H19,4
H19,4
H19,4

H20,3
H20,3
H20,3
H20,3
H19,3
H18,3
H18,3
H18,3
H18,3
H19,3
H20,3
H20,3
H20,3
H20,3
H20,3
H20,3
H20,3




CNT-SET

CNT-SET

H15,4

H16.4
H15,4
H15,4
H15,4
H18,4

H20,3

H18.4
H16,3
H20,3
H20,3
H20,3

C.Marrian
IBM,Director

sWestin Hotel

2003.7.19~7.22

J.Appenzelar
IBM,Reseacher

Westin Hotel

2003.7.19~7.22

J.Appenzelar
Purdue Univ. Proffessor

JST 2006.10.10-12
JST 2006.10.10-12
JST 2006.10.10-12

2007.9.26

2007.9.25-26

2007.9.25-28

2007.10.15-18




(DKazuhiko Matsumoto, Seizo Kinoshita, Yoshitaka Gotoh, Kousuke Kurachi, Takahumi
Kamimura, Masatoshi Maeda, Kazue Sakamoto, Masashi Kuwahara, Nobuhumi Atoda, and Yuji
Awano,

"Single Electron Transistor with Ultra-High Coulomb Energy of 5000K

Using Position Controlled Grown Carbon Nanotube as Channel™

Jpn.J. Appl. Phys. Vol._.42, Part 1, No.4B, p.2415-2418 (2003).

(2) Kazuhiko Matsumoto
"Carbon Nanotube Nanoelectron Devices"
Proceedings of CREST & QNNO3 Joint International Workshop, pp.13-14, (2003)..

(3) Y. Nagamune, T. Kamimura, and K. Matsumoto

" High sensitive photo-detectors by the combination of

acarbon nanotubes and photo-materials "

Proceedings of CREST & QNNO3 Joint International Workshop, pp.67-68, (2003).

(4) T. Kamimura, .K. Yamamoto, and K. Matsumoto

" Improvement of Carbon Nanotube Channel Single Electron Transistor Characteristics by
Ultra-low Energy Nitrogen-ion Irradiation "

Proceedings of CREST & QNNO3 Joint International Workshop, pp.63-65, (2003)..

(5) T. Yamaguchi, K. Ono, S. Tarucha, T. Kamimura, and K. Matsumoto

" Low-temperature transport properties of carbon nanotubes grown by thermal chemical vapor
deposition "

Proceedings of CREST & QNNO3 Joint International Workshop, pp.57-58, (2003)..

(6) Takafumi Kamimura, Kazuhiro Yamamoto, Kazuhiko Matsumoto

““Ultra-low Energy Nitrogen-ion Irradiation for Improvement of Carbon Nanotube Channel
Single Electron Transistor””

Extended Abstracts of the 2003 International Conference on Solid State Devices and
Materials SSDM, (Tokyo) pp. 804-805

(7) Kazuhiko Matsumoto
"Room-Temperature Single Electron Devices formed by AFM Nano-Oxidation
Process" Applied Scanning Probe Methods

Springer-Verlag, Heidelberg, Editted by B._Bhushan, H. Fucks, S.Hosaka,
p459-467 2004 1

(8) Takafumi KAMIMURA, Kazuhiro YAMAMOTO and Kazuhiko MATSUMOTO ““Effects of Ultra Low
Energy Nitrogen lon Irradiation on Carbon Nanotube Channel Single-Electron Transistor””
Jpn. J. Appl. Phys., Vol. 43, No. 5A,(2004) pp. 2771-2773.

(9) Takafumi Kamimura, Kazuhiko Matsumoto ““Reduction of Hysteresis by Refining
Process to Carbon Nanotube Field-Effect Transistors””
IEICE TRANS. ELECTRON, E87-C, (2004) 1795-1798



(10) Kenzo Maehashi, Yasuhide Ohno, Koichi Inoue, and Kazuhiro Matsumoto
““Chirality Selection of Single-Walled Carbon Nanotubes by Laser Resonance Chirality
Selection Method”” Appl. Phys. Lett. 85 (2004) 858-860.

(11) Kenzo Maehashi, Yasuhide Ohno, Koichi Inoue, and Kazuhiro Matsumoto

““Chirality Selection of Single-Walled Carbon Nanotubes by Laser Resonance Chirality
Selection Method””, Virtual Journal of Nanoscale Science & Technology, VOL10, August 16,
(2004).

http://ww.vjnano.org

(12) T. Yoshimoto, D. Kamimaru, H. lwasaki, T. Iwata, and K. Matsumoto: ““Field emission
characteristics from CNT field emitter arrays grown on silicon emitters’”,
J. Vac. Sci. Technol. B 22(3), 1338 (2004).

(13) M. Maeda, T. Kamimura, C. K. Hyon, A. Kojima, K. Matsumoto
““Growth Control of Carbon Nanotube for Electron Device Applications””
Extended Abstracts of the 2004 International Conference on Solid State
Devices and Materials SSDM, pp.346 - 347. (Tokyo).

(14) Takafumi Kamimura, Kazuhiko Matsumoto

““Ballistic Transport of Hole in p type Semiconductive Carbon nanotube””

Extended Abstracts of the 2004 International Conference on Solid State Devices and
Materials SSDM, (Tokyo) pp. 344-345

(15) Kenzo Maehashi,Kazuhiro Matsumoto,Kagan Kerman,Yuzuru

Takamura,Eiichi Tamiya ““Ultrasensitive Detection of DNA Hybridization Using Carbon
Nanotube Field-Effect Transistors”” Jpn. J. Appl. Phys. Vol.43 (2004) No.12A pp.L1558
- L1560 (Express Letter)

(16) Atsuhiko Kojima, Mitsuyasu Shimizu, Chan Kyeong Hyon, Takafumi Kamimura, Masatoshi
Maeda, Kazuhiko Matsumoto

"Air Stable n-type Top Gate Carbon Nanotube Filed Effect Transistors with Silicon Nitride
Insulator Deposited by Thermal Chemical Vapor Deposition "

Jpn. J. Appl. Phys. 44 , 11(2005) L328-L330.

(17) Takafumi Kamimura, Masatoshi Maeda, Kazue Sakamoto, Kazuhiko Matsumoto
““Room temperature single hole transistors by semiconductor carbon nanotube with
artificial defects near carrier depletion”” Jpn. J. Appl. Phy. 44, No. 4A (2005) 461-464

(18) Daisuke Kaminishi, Hirokazu Ozaki, Yasuhide Ohno, Kenzo Maehashi, Koichi Inoue, and
Kazuhiko Matsumoto ““Air-stable n-type carbon nanotube field-effect transistors with Si;N,
passivation films fabricated by catalytic chemical vapor deposition”” Appl. Phys. Lett.
86, 113115 (2005)

(19) Takafumi Kamimura, Kazuhiko Matsumoto
““Electrical Heating Process for p Type to n Type Conversion of Carbon Nanotube Field Effect
Transistor”> Jpn. J. Appl. Phy., 44, No. 4A (2005) 1603-1605



(20) Atsuhiko Kojima, Chan Kyeong Hyon, Takafumi Kamimura, Masatoshi Maeda, Kazuhiko
Matsumoto, "Protein Sensor Using Carbon Nanotube Field Effect Transistor"
Jpn. J. Appl. Phys. 44 , No. 4A (2005) pp. 1596-1598.

(21) M. Maeda, C. K. Hyon, T. Kamimura, A. Kojima, K. Sakamoto, K. Matsumoto

““Growth Control of Carbon Nanotube using Various Applied Electric Fields for Electronic
Device Applications””

Japanese Journal of Applied Physics Vol. 44, No. 4A, (2005) pp. 1585-1587

(22) Chan Kyeong Hyon, Atsuhiko Kojima, Takafumi Kamimura, Masatoshi Maeda and Kazuhiko
Matsumoto, ““Non-contact Atomic Force Microscope Electrical Manipulation of Carbon
Nanotubes and Its Application to Room Temperature Operating Single Electron Transistor
Fabrication””, Jpn. J. Appl. Phys., Vol. 44, No. 4A(2005) pp. 2056-2060.

(23) Kazuhiro YAMAMOTO, Takafumi KAMIMURA and Kazuhiko MATSUMOTO”” Nitrogen Doping of
Single-Walled Carbon Nanotube by Using Mass-Separated Low-Energy lon Beams”” Jpn. J. Appl.
Phy., 44, (2005) 1611-1614.

(24) Yasuhide OHNO, Koichi INOUE, Takafumi KAMIMURA, Kenzo MAEHASHI,

Kazuhiro YAMAMOTO and Kazuhiko MATSUMOTO, ““Raman Scattering of Single-Walled Carbon
Nanotubes Implanted with Ultra-Low-Energy Oxygen lons”” Jpn. J. Appl. Phy., 44, (2005)
1615-1620.

(25) Yasuyuki FUJIWARA, Kenzo MAEHASHI, Yasuhide OHNO, Koichi INOUE and Kazuhiko MATSUMOTO,
““Position-Controlled Growth of Single-Walled Carbon Nanotubes by Laser-Irradiated
Chemical Vapor Deposition”” Jpn. J. Appl. Phy., 44, (2005) 1581-1584.

(26) Kagan Kerman, Yasutaka Morita, Yuzuru Takamura, Eiichi Tamiya, Kenzo Maehashi,
Kazuhiro Matsumoto  ““Peptide Nucleic Acid-Modified Carbon Nanotube Field Effect
Transistor for Ultra-sensitive Real Time Detection of DNA Hybridization”~”
NanoBiotechnology, Vol.1, No.1, (2005) pp- 65 — 70.

(27) Tomomi Yoshimoto, Tatsuo lwata, Kazuhiko Matsumoto
““Field-Emission Characteristics from Carbon Nanotube Single Tip Grown on Si Cone”” Jpn.
J. Appl. Phy., 44, 9A (2005) 6739-6741.

(28) Takafumi Kamimura, Kazuhiro Yamamoto, Takushi Kawai, and Kazuhiko Matsumoto, ““n-type
Doping for Single Walled Carbon Nanotube by Oxygen lon Implantation with Ultra-low Energy
lon Beam of 25eV>” Jpn. J. Appl. Phy., 44, No.11 (2005) pp.8237-8239.

(29) Daisuke Kaminishi, Hirokazu Ozaki, Yasuhide Ohno, Kenzo Maehashi, Koichi Inoue,
Kazuhiko Matsumoto, Yasuhiro Seri, Atsushi Masuda, and Hideki Matsumura, "Air-stable
n-type carbon nanotube field-effect transistors with Si3N4 passivation films fabricated
by catalytic chemical vapor deposition™ , Appl. Phys. Lett. 86 (2005) 113115.

Virtual Journal of Nanoscale Science & Technology 11 March 28, 2005

(30) Kenzo Maehashi, Yasuhide Ohno, Koichi Inoue, and Kazuhiko Matsumoto, "'Laser Resonance
Chirality Selection in Single-Walled Carbon Nanotubes", AIP Conference Proceedings of 27th
Int. Conf. on the Physics of Semiconductors 772 (2005) 1023.

(31) Yasuhide Ohno, Kenzo Maehashi, Koichi Inoue, Kazuhiko Matsumoto, Akinori Saeki and



Seiichi Tagawa, "Transport Properties of Charge Carriers in Single-Walled Carbon Nanotubes
by Flash-Photolysis Time-Resolved Microwave Conductivity Technique"™, AIP Conference
Proceedings of 27th Int. Conf. on the Physics of Semiconductors 772 (2005) 1041.

(32) S. Takeda, A. Sbagyo, Y. Sakoda, A. Ishii, M. Sawamura, K. Sueoka, H. Kida, K. Mukasa,
K. Matsumoto, Biosens. Bioelectron. 21 (2005) 201-205.

(33) T. Kamimura, K. Matsumoto,
““Coherent transport of hole and Coulomb blockade phenomenon in long p-type semiconductor
carbon nanotube®”, Jpn. J. Appl. Phy., 45, 1A (2006) 338-340.

(34) Y. Ohno, K. Narumi, K. Maehashi, K. Inoue, K. Matsumoto,

““Large magnetresistance in single-walled carbon nanotubes contacted different
ferromagnetic metal electrode””, Journal of Physics, Conference Series 38,(2006) 57-60.
NPMS-7/SIMD-5 (Maui 2005)

(35) K. Maehashi, K. Matsumoto,
““High sensitive Label-Free Biosensors Based on Single-Walled Carbon Nanotubes””, Proc.
Of SPIE Vol. 6127, (2006) 612715-1~612715-4

(36) K. Yamamoto, T. Kamimura, and K. Matsumoto, ““Electrical transport characteristic
of carbon nanotube after mass-separated ultra-low-energy oxygen ion beams irradiation””,
Appl. Surf. Sci., 252, 5579-5582, (2006).

(37) K. Maehashi, T. Katsura, K. Matsumoto, K. Kerman, Y. Takamura, & E. Tamiya,
““Label-free protein biosensors based on aptamer-modified carbon nanotube field-effect
transistors””, Anal. Chem., 79, 782-787 (2007).

(38) K. Maehashi, H. Ozaki, Y. Ohno, K. Inoue, K. Matsumoto, S. Seki and S. Tagawa,
““Formation of single quantum dot in single-walled carbon nanotube channel using
focused-ion-beam technique””, Appl. Phys. Lett., 90, 023103/1-3, (2007).

(39) J. Okuno, K. Maehashi, K. Matsumoto, K. Kerman, Y. Takamura, and E. Tamiya,
“<Single-walled carbon nanotube-arrayed microelectrode chip for electrochemical
analysis””, Electrochem. Commun., 9, 13-18, (2007).

(40) M. Maeda, T. Kamimura, and K. Matsumoto, ““One by one control of the exact number
of carbon nanotubes formed by chemical vapor deposition growth: A digital growth process””,
Appl. Phys. Lett., 90, 043119/1-3, (2007).

(41) J. Okuno, K. Maehashi, K. Matsumoto, K. Kerman, Y. Takamura, and E. Tamiya,
““High-sensitive label-free protein biosensors based on single-walled carbon nanotube
array modified microelectrodes””, Biosens. Bioelectron., 22 (2007) 2377-2381.

(42) Y. Asai, Y. Fujiwara, Y. Ohno, K. Maehashi, K. Inoue, and K. Matsumoto, ““Growth of
suspended single-wal led carbon nanotubes by laser-irradiated chemical vapor deposition””,
Journal of Physics: Conference Series, : Conference Series 61 (2007) 46-50.

(43) Yasuhide Ohno, Yoshihiro Asai, Kenzo Maehashi, Koichi Inoue and Kazuhiko Matsumoto,
"Coulomb Oscillations at Room-Temperature of Single-Walled Carbon Nanotube Field-Effect



Transistors", Technical Proceeding of the 2007 NSTI Nanotechnology Conference and Trade
Show 1 (2007) 69-72.

(44) Kenzo Maehashi, Taiji Katsura, Kazuhiko Matsumoto, Kagan Kerman, Yuzuru Takamura and
Eiichi Tamiya, "High-sensitive Label-free Biosensors Based on Carbon Nanotube
Field-effect Transistors Modified with Aptamers", Technical Proceeding of the 2007 NSTI
Nanotechnology Conference and Trade Show, 2 (2007) 202-205.

(45) Koichi Inoue, Yasuhide Ohno, Kenzo Maehashi, and Kazuhiko Matsumoto, "Electronic
states of single-walled carbon nanotubes with substitutional impurities", AIP Conf. Proc.
28th Int. Conf. on the Physics of Semiconductors 893 (2007) 1031-1032.

46 Abe, M; Murata, K; Kojima, A; Ifuku, Y; Shimizu, M; Ataka, T;
Matsumoto, K
““Quantitative detection of protein using a top-gate carbon
nanotube field effect transistor””
JOURNAL OF PHYSICAL CHEMISTRY C Vol. 111 8667 8670 2007

1 Kaoji Asano, Daiyu Kondo, Akio Kawabata, Fumio Takei, Mizuhisa Nihei and Yuji Awano,
“Dry oxidation process of MWNTSs with VUV radiation” Japanese Journal of Applied Physics, Vol.
45, No. 4B, pp. 3573-3576, 2006

@
@
Vol .55, No.4, 633 (2003) pp-358-365
@
2005 2
©))
2006 Vol .58, No. 1 2006 1 25 pp-26 ~29
*)
p.-94
®)
Vol .45, No. 2, (2006) pp.136~139,

1 Vol.73 No.9



pp.1212-1215 2005

(

@

@

®

*

®)

(©)

Q)

®

)

41 29

2008 1 21

2003 1 23

Cornel University

MEXT-NSF Symposium NSF

"Single Electron Transistor with Ultra-High Coulomb Energy of 5000K
using Defective Carbon Nanotube as Channel"

2003 1 30
San Jose Convention Center
SPIE

"Carbon Nanotube Channel Single Electron Transistor with Ultra-High
Coulomb Energy of 5000K"

2003 2 28
The 1 st Internationa Symposium on "Future-oriented Interdisciplinary

Materials Science"” FIMS2003
"Nano Eoectron Devices by Carbon Nanotube"™ Plenary Talk

2003 4 10
2003 5 30
CPC

2003 6 24

Device Research Conference (DRC)
"Defective Carbon Nanotube Devices"

2008 7 2



ACSIN-7

) 2003 8 1
(10) 2003 8 22
2003
(11) 2003 8 30
64
(12) 2003 9 15

Salamanca, Spain
TNTO3 (Trend in Nano Technology 2003)
"Defective Carbon Nanotube Channel Single Electron Transistor
with Ultra-High Coulomb Energy of 5000K"

(13) 2003 11 5
Baltimore Convention Center
50th American Vacuum Soceity Meeting
"Defective Carbon Nanotube Channel Single Electron Transistor with
Ultra-High Coulomb Energy of 5000K and its Applications”

(14) 2003 11 10

International Workshop on Multi Processing Technology 2003
(IWMPT 2003)

Carbon Nanotube Single Electron Transistor with
Ultra-High sensitivity for Optical and Bio-Sensor

(15) 2003 11 14
NTT
Functional Semiconductor Nano Structure 2003 (FSNS 2003)
Application of Carbon Nanotube Single Electron Transistor with
Ultra-High Coulomb Energy

(16) 2003 11 19
ACSIN-7 (7th International Conference on Atomically Controlled Surface,

Interface and Nanostructures)
"Application of Carbon Nanotube Quantum Dot to Single Electron



Transistor with Ultra-High Coulomb Energy of 5000K"

17) 2003 11 25
(18) 2003 12 19

SET/FET
(19) 2004 2 18

CAN
(20) 2004 2 27
(21) 2004 3 13
(22) 2004 4 26

CNT
CNT

(23) 2004 6 9
(24) 2004 7 9

32

(25) 2004 7 23



(26)

2"

(28)

(29)

(30)

3D

(32)

(33)

Japan-Switzerland Nanoscience Workshop
"Carbon Nanotube Quantum Devices and its Applications with
Ultra-High Charge Sensitivity"

2004 8 18
JST CREST
2006 9 1
65
2006 9 9

JAIST International Symposium on Nano Technology 2004
Carbon Nanotube Devices and Bio-Sensor Applications with Ultra-High
Charge Sensitivity

2004 11 24
2004 12 1
KAST

KAST

2004 12 2

The 1°* International Symposium on the Functionality of Organized
Nanostructures (FON = 04)
(Celebrating the 15" Anniversary of the Atomcraft Project)
““Carbon Nanotube Applications for Nanoelectronic Devices””

2004 12 17 December 15-17, 2004
International Conference Center Kobe
The 6th International Conference on Nano-Molecular Electronics
(ICNME 2004)
““Carbon Nanotube Quantum Devices and its Application to
Bio-Sensor with Ultra-High Sensitivity”~”

2004 12 22



(34) 2005 1 9

28
““Carbon Nanotube Devices and its Applications
with Ultra-High Charge Sensitivity””

(35) 2005 1 11
288
(36) 2005 1 27
109
37 2005 3 9

COE
"Carbonnanotube nanodevices and biosensors"

(38) 2005 3 12
KKR
DNA
(39) 2005 3 16
(40) 2005 3 30
52
(41) 2005 10 18

(42)

2005

10 25



(43) 2005 11 17
25
STM/AFM
(44) 2005 12 15

COE
International COE Workshop on Nano Processes and Devices,
and Their Applications
"Carbon Nanotube Devices and Applications”

(45) 2006 1 26 K. Maehashi, K.Matsumoto

Photonics West 2006
““High-Sensitive Label-Free Biosensors Based on Single-Walled Carbon

(46) 2006 1 26
M_Maeda, T.Kamimura, C.Hyon, K.Murata, K.Matsumoto

Photonics West 2006
““Precise control of carbon nanotube growth by current monitoring””

a7 2006 1 26 T.Kamimura, K.Matsumoto
Photonics West 2006
““Electrical observation of 1D sub-band structure of
carbon nanotube in Schottky barrier transistor””
(48) 2006 1 26 C.Hyon, T.Kamimura, M.Maeda, K.Matsumoto,
Photonics West 2006
““Island Size Control of carbon Nanotube Single Electron Transistor

operating at Room Temperature by AFM Electrical Manipulation“®

(49) 2006 3 27

(50) 2006 4 27



(D

(52)

(53)

(54)

(55)

(56)

Gl

(58)

2006 6 23
Cat-CVD

Cat-CVD SiN
2006 8 29

66

FET

2006 9 5
2006 9 8
STARC 2006
2006 10 26
2006 10 30

" Carbon Nanotube Devices and Applications™

2006 11 22

"Application of Carbon Nanotube Devices"

2006 12 7

Advanced Heterostructure Workshop
““Carbon Nanotube Devices & Application””

(59)

2007 1 24



(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

2007 1 25

" Carbon Nanotube Quantum Devices and Applications"
2007 2 25

21COE in Korea
" Application of Carbon Nanotube DevicesR"

2007 3 9

10

2007 3 12 16
Phoenix, Arizona
3rd Nano & Giga forum in Arizona NGC2007
"Carbon Nanotube Devices and Applications"
2007 3 20 23

07
CS-7

2007 4 25
International Meeting for Future of Electron Devices, Kansai
IEEE

" Carbon Nanotube Quantum Devices & Applications”

2007 6 6

2007 11 8

" Carbon Nanotube Bio Sensor"



12003 12 20

( CREST/JST)
CvD
22004 7 2
Y. Awano, M. Nihei and N. Yokoyama( CREST/JST)

“CVD-Growth Technologies and Electron Device Applications of Carbon Nanotubes”
2004 Asia-Pacific Workshop on Fundamental and Application of Advanced Semiconductor
Devices (AWAD 2004), Nagasaki, Japan,

32004 7 9
( CREST/JST)

2004 7 9

60 101

1 2002 11 5
Kazuhiko Matsumoto, Takahumi Kamimura, Masatoshi Maeda, Kazue Sakamoto,
Kousuke Kurachi
"Room Temperature Coulomb Diamond Characteristics in Single Electron Transistor
with Position Controlled Grown Carbon Nanotube Channel™
2002 American Vacuum Society Meeting AVS 49th International Symposium (2002)
Denver.

2 2002 12 3
Kazuhiko Matsumoto
"Defective Carbon Nanotube for Multi-Island Single Electron Transistor

with Room Temperature Coulomb Diamond Characteristics"
Advanced Hetero Workshop (Hawaii)

3 2003 1 15

NEDO

4 2003 2 10



5 2003 3 10

"Single Eleectron Tranasistor using Carbon Nanotube Channel"
The 1 st Internationa Symposium on "Future-oriented Interdisciplinary
CISN 2003 Carrier Interaction and Spintronics in Nanostructures (NTT )

6 2003 3 27

11
50

7 2003 3 28

50

8 2003 3 29

50

9 2003 3 29

a - -
50

10 2003 3 29

an - -
50

117 2003 6 25
T. Kamimura, K. Sakamoto, M.Maeda, K.Kurachi, K. Matsumoto
"Fabrication and I-V Characterization of Carbon Nanotube Single Electron
Transistor Operated at Room Temperature",
Device Research Conference (DRC)

12 2003 6 25
Takafumi Kamimura, Kazue Sakamoto, Masatoshi Maeda, Kousuke Kurachi, Kazuhiko
Matsumoto ““The Room Temperature Operation of Carbon Nanotube Single Electron
Transistors by Carrier Depletion®”
The Electronic Materials Conference (EMC), University of Utah,

13 2003 7 17

"Temperature Dependence of Carbon Nanotube Channel Single Elewctron Transistor"
The 11th International Conference on Modulated Semiconductor Structures (MSS 11)



14 2003 7 21
Kazuhiko Matsumoto
"Carbon Nanotube Nanoelectron Devices"
CREST & QNNO3 Joint International Workshop

15 2003 7 21
Y. Nagamune, T. Kamimura, and K. Matsumoto
" High sensitive photo-detectors by the combination of
acarbon nanotubes and photo-materials *
CREST & QNNO3 Joint International Workshop

16 2003 7 21
T. Kamimura, .K. Yamamoto, and K. Matsumoto
" Improvement of Carbon Nanotube Channel Single Electron Transistor Characteristics
by Ultra-low Energy Nitrogen-ion lrradiation "
CREST & QNNO3 Joint International Workshop

17 2003 7 21
T. Yamaguchi, K. Ono, S. Tarucha, T. Kamimura, and K. Matsumoto
" Low-temperature transport properties of carbon nanotubes grown by thermal chemical
vapor deposition "
CREST & QNNO3 Joint International Workshop

18 2003 8 31

FET
64
19 2003 8 31
64
20 2003 8 31
) , , , , Chan kyeong Hyon,

64

[21] 2003 8 31
Chan kyeong Hyon

64
[22] 2003 8 31

Chan kyeong Hyon
FET



64

[23] 2003 9 1

64

[24] 2003 9 17

Takafumi Kamimura, Kazuhiro Yamamoto, Kazuhiko Matsumoto

““Ultra-low Energy Nitrogen-ion Irradiation for Improvement of Carbon Nanotube
Channel Single Electron Transistor”~”

The 2003 Solid State Devices and Materials (SSDM), Keio Plaza Inter-continental Tokyo

25 2003 11 10
Takahumi Kamimura, Kazuhiro Yamamoto, Kazuhiko Matsumoto

““Ultra-low Energy Nitrogen-ion Irradiation for Quantum Dots Size Control in Carbon
Nanotube Channel Room Temperature Single Electron Transistor<*
Joint Meeting of the 2nd |International Symposium on ““Future-Oriented
Interdisciplinary Materials Science”” and the 1st International Tsukuba-Symposium
on ““Nanoscience”” FIMS/ ITSNs 2003, Tsukuba International Congress Center

26 2003 11 14
Kousuke Kurachil, Masashi Torigoel, Kazuhiko Matsumoto2
““Application of RT Carbon Nanotube Single Electron Transistor to Methanol Sensor

Functional Semiconductor Nano Structure 2003 (FSNS 2003) NTT

27 2003 11 29

28 2003 12 3
Kazuhiko Matsumoto, Yasushi Nagamune, Atsushi Kojima
““Optical Sensor and Bio Sensor Applications using Carbon Nanotube Channel Single
Electron Transistor “©
NPMS-6/SIMD-4 2003
(Six International Conference on new phenomena in Mesoscopic Structures,
Fourth International Conference on Surface and Interface of Mesoscopic Devices)

29 2003 12 9 K. Matsumoto, K. Inoue, K. Maehashi, Y. Ohno
““Carbon Nanotube FET/SET with Ultra-High Sensitivity for Sensor Application””
SANKEN COE/Nanotechnology Symposium

30 2004 2 25

COE



31 2004 2 26

32 2004 3 28
Chan Kyeong Hyon
51

33 2004 3 28

51

34 2004 3 29

51

35 2004 3 28

In situ
51

36 2004 3 28
Chan Kyeong Hyon, ,
, NC-AFM -
51

37 2004 3 29
, Chan Kyeong Hyon,

51

38 2004 3 29

51

39 2004 3 29

51

Chan kyeong Hyon

,Chan kyeong Hyon,

,Chan kyeong Hyon,

FET



40 2004 3 31

Cu (CuNT) CuNT
51

41 2004 3 28

51
42 2004 3

CVD

43 2004 6 22
T. Kamimura, C. K. Hyon, A. Kojima, M. Maeda, and K. Matsumoto
““Coherent Transport of Hole in p type Semiconductive Carbon Nanotube”~”~~
Device Research Conference DRC Notre Dame University

44 2004 6 2 Takushi Kawai, Takafumi Kamimura, Chan Kyeong Hyon, Atsuhiko
Kojima, Masatoshi Maeda, Kazuhiko Matsumoto ““Control of Electrical Property of
Carbon Nanotube by Oxygen lon Implantation with Ultra-low Energy of 25eV”> The
Electronic Materials Conference (EMC), Notre Dame University

[45] 2004 6 24

Takafumi Kamimura, Chan Kyeong Hyon, Atsuhiko Kojima, Masatoshi Maeda, Kazuhiko
Matsumoto ““P type Semiconductive Carbon nanotube for Quantum Wire””

The Electronic Materials Conference (EMC), Notre Dame University

46 2004 6 23

"Carbon Nanotube Quantum Devices and its Applications with
Ultra-High Charge Sensitivity”
Japan-Switzerland Nanoscience Workshop

47 2004 6 24
M. Maeda, T. Kamimura, C. K. Hyon, A. Kojima, K. Kurachi, T. Kawai, M. Torigoe, K.
Matumoto, ““Growth Control of Carbon Nanotube by Applied Electric Field””
Electronic Material Conference Notre Dame University

48 2004 1 Kazuhiko Matsumoto

““Application of Ultra-High Sensitive Electrometer by Carbon Nanotube Quantum Dot
Single Electron Transistor at Room Temperature”~”

NANO 8,

49 2004 7 6
Kazuhiko Matsumoto, Takafumi Kamimura, Atsuhiko Kojima*1, Yasushi Nagamune
““High Sensitivity of Carbon Nanotube Single Electron Transistor Sensor””



Asia-Pacific Conference on Transducer and Micro-Nano Technology (APCOT MNT2004)

50 2004 7 K. Maehashi, Y. Ohno, K. Inoue, and K. Matsumoto
““Chirality Selection of Single-Walled Carbon Nanotubes by Laser Resonance Chirality
Selection Method”” , 27th Int. Conf. on the Physics of Semiconductors, Flagstaff,
Arizona, USA, Jul. 26-30, 2004.

51 2004 9 3

CVvD
65

52 2004 9 3

65
53 2004 9 3

CVD
65

54 2004 9 3

CAT-CVD
Si13N4
65
55 2004 9 3
CAT-CVD-Si3N4 FET
65
56 2004 9 3
FET DNA
65
57 2004 9 3
PNA FET DNA

65

58 2004 9 3

65

59 2004 9 3



65

60 2004 9
FET

65
61 2004 9 3

FET
65
62 2004 9 3
NC-AFM - - SET

65

63 2004 9 3

65

64 2004 9 3

65

65 2004 9 3

65

66 2004 9 12 ~17 T. Yoshimotol, T. Iwatal, K. Matsumoto
““Field-Emission Characteristics from Carbon Nanotube Single Emitter Grown on Si
Cone””  15th European Conference on Diamond, Diamond-Like Materials, Carbon
Nanotubes, Nitrides & Silicon Carbide Sept. 12 -17, Riva Del Garda, ltaly

[67] 2004 9 16 Takafumi Kamimura, Kazuhiko Matsumoto

““Ballistic Transport of Hole in p type Semiconductive Carbon nanotube r>~

The 2004 International Conference on Solid State Devices and Materials (SSDM), Tower
Hall Funabori

68 2004 9 16 M. Maeda, T. Kamimura, C. K. Hyon, A. Kojima, K. Matsumoto,
““Growth Control of Carbon Nanotube for Electron Device Applications”” The 2004
International Conference on Solid State Devices and Materials (SSDM), Tower Hall
Funabori



69 2004 11 15 K. Matsumoto
““Ballistic Transport of Hole in 4umm Carbon Nanotube Channel Transistor with Coulomb
Blockade Effect””, 51th American Vacuum Society Meeting, Anaheim USA

70 2004 12 10 K. Matsumoto
““Carbon Nanotube Devices and Applications””,
Advanced Hetero Workshop, Hawaii

[71] 2005 3 29 Chan Kyeong Hyon
Pt Ag Al Ti CNT-FET
1-V
52 ( )

[72] 2005 3 29

52 ( )

[73] 2005 3 29

CVvD
FET 52

[74] 2005 3 29

N FET
52
[75] 2005 3 29
Cat-CVD SiNX
FET

52

[76] 2005 3 30
52

[77] 2005 3 30

52

[78] 2005 3 30
CNT
SET
52

[79] 2005 3 31



CVvD
52

[80] 2005 3 31

FET
Co CNT
52
[81] 2005 3 31
52

[82] 2005 6 22

T. Kamimura, M. Maeda, Y. Nagamune, T. Nakanishi, and K. Matsumoto,

““Electrical Observation of One Dimensional Sub-band Structure of Carbon Nanotube
in Schottky Barrier Transistor’”, Device Research Conference (DRC) Late News
University of California, Santa Barbara

[83] 2005 6 23

T. Kamimura, M. Maeda, and K. Matsumoto,

““Staircase Characteristics of Carbon Nanotube Field Effect Transistors Desorbed
Oxygen by Electrical Heating”” The Electronic Materials Conference (EMC),
University of California, Santa Barbara

[84] 2005 6 23

D, Kaminishi, H. Ozaki, Y. Ohono, K. Maehashi, K. Inoue, K. Matsumoto, Y. Seri, A.
Masuda, and H. Matsumura, ““Air-Stable Carbon Nanotube Field-Effect Transistors
with Top-Gate Structures on SiNX Passivation Films Formed by Catalytic Chemical Vapor
Deposition””, The Electronic Materials Conference (EMC), University of California,
Santa Barbara

[85] 2005 8 25

Chan Kyeong Hyon,

““Island Size Control of Carbon Nanotube Single Electoron Transistor operating at
Room Temperature by AFM Electrical Manipulation™”

NANO KOREA2005 KOREA

[86]2005 9 10

66

[87]2005 9 8

66



[88]2005 9 9

66
[89]2005 9 9

Cat-CVD SINX
66

[90]2005 9 9

CVD
66

[91]2005 9 10

1
66
[92]2005 9
66
[93]2005 9 0
1,2 1,2 1,2
66
[94]2005 9
4
NC-AFM - - SET
66
[95]2005 9
2
66
[96]2005 9
Chan Kyeong Hyon
66
[97]2005 9

66

&)

1,2

FET

1,2



[98] 2005 9 15
Takafumi Kamimura, Kazuhiro Yamamoto, and Kazuhiko Matsumoto
““Fermi Level Modulation of n-type Doped Single Walled Carbon Nanotube using Buried
Local-Gate FET Structure by Oxygen lon Implantation with Ultra-low Energy lon Beam
of 25eV~~, The 2005 International Conference on Solid State Devices and Materials
(SSDM), Kobe

[99] 2005 9 15

Daisuke Kaminishi, Hirokazu Ozaki, Yasuhide Ohno, Kenzo Maehashi, Koichi Inoue,
Kazuhiko Matsumoto, Yasuhiro Seri, Atsushi Masuda, Hideki Matsumura, and Toshikazu
Niki, ““Air-Stable p-Type and n-Type Carbon Nanotube Field-Effect Transistors with
Top-Gate Structure on SiNX Passivation Films Formed by Catalytic Chemical Vapor
Deposition”~, The 2005 International Conference on Solid State Devices and Materials
(SSDM), Kobe.

[100] 2005 9 15

C. K. Hyon, T. Kamimura, M. Maeda, K. Matsumoto, ““Precise Control of Island Size
for Carbon Nanotube Single Electron Transistor operating at Room Temperature by AFM
Electrical Manipulation®”, The 2005 International Conference on Solid State Devices
and Materials (SSDM), Kobe.

[101] 2005 9 15

Kenzo Maehashi, Kazuhiko Matsumoto, Kagan Kerman, Yuzuru Takamura and Eiichi Tamiya,
““Direct Ultrasensitive DNA Sensors Based on Carbon Nanotube Field-Effect
Transistors”” The 2005 International Conference on Solid State Devices and Materials
(SSDM), Kobe.

[102] 2005 9 15

M. Maeda, T. Kamimura, C. K. Hyon, K. Murata, K. Matsumoto, ““One by One Control of
Number of Carbon Nanotube Growth by Current Monitoring””, Late News, The 2005
International Conference on Solid State Devices and Materials (SSDM), Kobe.
[103]2006 3 24

Double Gate FET
53

[104]2006 3 24

53

[105]2006 3 24

53



[106]2006 3 25

53
[107]2006 3 25

CVD
53

[108]2006 3 25

53
[109]2006 3 25

FET IgE
53

[110]2006 3 25

CNT-FET
53

[111]2006 3 25

PSA CNT-FET
53

[112]2006 3 25

53

[113]2006 5 10

J. Okuno, K. Maehashi, K. Matsumoto, K. Kerman, Y. Takamura and E. Tamiya
"High-sensitive label-free amperometric protein biosensors based on single-walled
carbon nanotubes array modified microelectrodes."

The 9th World Congress on Biosensors

[114] 2006 5 11

K.Maehashi T.Katsura K.Matsumoto K.Kerman Y.Takamura, E.Tamiya
““Label-free protein biosensor based on aptamer-modified carbon natransistors””
The 9th World Congress on Biosensors

[115] 2006 6 28
T.Katsura, K. Maehashi, K.Matsumoto, K.Kerman Y.Takamura, E.Tamiya



““High-Sensitive Detection of Immunoglobulin E Using Aptamer-Modefied
Carbon Nanotube Field-Effect Transistor””
TMS 2006 Electronic Materials Conference

[116] 2006 6 28

K. Maehashi ,H.0zaki,Y.Ohno,K.Kouichi,K.Matsumoto,S.Seki,S.Tagawa

““ Carbon Nanotubes Single-Electron Transistor Fabricated with Focused-lon-Beam
Technique®”

TMS 2006 Electronic Materials Conference

[117] 2006 6 27

K. Maehashi, J.Okuno, K.Matsumoto, K.Kerman, Y.Takamura,E. Tamiya'Label-Free
Amperometric Biosensors Based on Single-Walled Carbon Nanotube Modified
Microelectrodes."

64th Device Research Conference

[118]2006 6 28

M_.Maeda, T.Kamimura,K.Matsumoto

““Precise Control of Nunber of Carbon Nanotube Growth by Digital Growth Process””
64th Device Research Conference

[119] 2006 6 28

M.Abe, K.Murata, A.Kojima, Y.lfuku, M.Shimizu, T.Ataka ,K. Matsumoto
"Real-Time Sensing of Proteins by Using a Top-Gate CNT-FET Biosensor."
TMS 2006 Electronic Materials Conference

[120] 2006 8
K. Maehashi, J. Okuno, T. Katsura, K. Matsumoto, K. Kerman, Y. Takamura and E. Tamiya
"High-Sensitive Protein Biosensors Using Single-Walled Carbon Nanotubes.™
International Conference on Nanoscience and Technology NANO9 meets STM®06

[121] 2006 8 4

M. Abe, K. Murata, A. Kojima, Y. Ifuku, M. Shimizu, T. Ataka and K. Matsumoto
"Selective Detection of Proteins by Using Top-Gate Carbon Nanotube Field Effect
Transistor."

International Conference on Nanoscience and Technology NANO9 meets STM*06

[122]2006 8 30

PCVD
2006 67

[123] 2006 8 30

2006 67



[124] 2006 8 30

CNTFET
2006 67

[125] 2006 8 30

CNT-FET
2006 67

[126] 2006 9 1

SWNT
2006 67

[127] 2006 9 1

2006 67

[128] 2006 9 1

2006 67

[129] 2006 9 1

2006 67

[130] 2006 9 15

J. Okuno, K. Maehashi, K. Matsumoto, K. Kerman, Y. Takamura and E. Tamiya
"High-Sensitive and Label-Free Detection of Biomolecules Using Single-Walled Carbon
Nanotube Modified Microelectrodes.™

2006 International Conference on Solid State Device and Materials

[131] 2006 9 15

T. Katsura, K. Maehashi, K. Matsumoto, K. Kerman, Y. Takamura and E. Tamiya

"DNA Aptamer-Based Biosensing of Immunoglobulin E Using Carbon Nanotube Field-Effect
Transistors."

2006 International Conference on Solid State Device and Materials

[132] 2006 9 15

M. Abe, K. Murata, A. Kojima, Y. Ifuku, M. Shimizu, T. Ataka and K. Matsumoto
"First Selective Detection of Proteins Using Top-Gate Carbon Nanotube Field Effect
Transistor."

2006 International Conference on Solid State Device and Materials

[133]2007 27



PDMS
54

[134]2007 3 28

CNT-FET
54

[135]2007 3 28

54
[136]2007 3 29

CNT
54

[137]2007 3 30

54

[138]2007 3 30

54

[139]2007 21

K. Matsumoto and T. Kamimura

"Quantum Nano Devices using Carbon Nanotube.™

31th Workshop on Compound Semiconductor Devices and Integrated Circuits Venice,
Italy, May 20-23, 2007

[140]2007 5 21

K. Maehashi, T. Katsura, K. Matsumoto, K. Kerman, Y. Takamura and E. Tamiya
"High-sensitive Label-free Biosensors Based on Carbon Nanotube Field-effect
Transistors Modified with Aptamers.”

2007 NSTI Nanotechnology Conference and Trade Show,Santa Clara, California, USA,

[141]J2007 5 21

Y. Ohno, Y. Asai, K. Maehashi, K. Inoue and K. Matsumoto"Coulomb Oscillations at
Room-Temperature of Single-Walled Carbon Nanotube Field-Effect Transistors"

2007 NSTI Nanotechnology Conference and Trade Show,Santa Clara, California, USA,

[142]2007 6 21
Masuhiro Abe, Katsuyuki Murata, Tatsuaki Ataka and Kazuhiko Matsumoto



"Characteristics of Carbon Nanotube Field-Effect Transistor Biosensor without
Top-Gate Metal Electrode."
49th Electronic Materials Conference University of Notre Dame, Indiana, USA, June

[143]2007 6 21

Masatoshi Maeda, Takafumi Kamimura, Shin lwasaki and Kazuhiko Matsumoto
"Determination Method of Energy Band Gap of Carbon Nanotube by High Temperature
Dependence of Current."

49th Electronic Materials Conference University of Notre Dame, Indiana, USA, June

[144]2007 6 20

Shin lwasaki, Takafumi Kamimura, Masatoshi Maeda, Kazuhiko Matsumoto and Noboru Miura
"Room Temperature CNT Single Electron Transistor Formed by Plasma Induced Defect
Process."

49th Electronic Materials Conference University of Notre Dame, Indiana, USA, June
[145]2007 6 21

T. Kamimura, Y. Ohno, and K. Matsumoto

" Gate Voltage Dependent Random Telegraph Signals

in Single-Walled Carbon Nanotube Single-Hole Transistor"

49th Electronic Materials Conference University of Notre Dame, Indiana, USA, June
[146]2007 9

CNT
2007 68

[147]2007 9

2007 68

[148]2007 9

2007 68

[149]2007 9 6

2007 68
[150]2007 9 6

CNT-FET
2007 68

[151]2007 9 6



2007 68

[152]2007 9 6

2007 68
[153]2007 9 7

La
2007 68

[154]2007 9 21
T. Kamimura, Y. Ohno and K. Matsumoto
““Single charge sensitivity of single-walled carbon nanotube single-hole transistor””
2007 International Conference on Solid State Devices and Materials
(SSDM 2007)Tsukuba, Ibaraki

[155]2007 9 21

M. Maeda, T. Kamimura, S. lwasaki, K. Matsumoto

““New Measurement Method of Carbon Nanotube Energy Band Gap~”~”

2007 International Conference on Solid State Devices and Materials
(SSDM 2007)Tsukuba, Ibaraki

[156] 9 24

Y. Tsujita,K. Maehashi,K. Matsumoto,H. Kwon,Y.Takamura E.Tamiya

““ Microfl uidic Amperometric Biochips Based on Carbon Nanotube Arrayed
Electrodes™”

2007 International Conference on Solid State Devices and Materials

(SSDM 2007)Tsukuba, Ibaraki

[157]2007 10 18
K. Matsumoto
““Single Charge Sensing by Carbon Nanotube Single-Hole Transistor””
AVS American Vacuum society 54th International Symposium
Seattle, WA,USA

2003 7 21
Y. Yamaguchi, A. Kawabata, M. Nihei, and Y. Awano ( CREST/JST)
“Noncovalent Chemical Modification of Sidewalls of Carbon Nanotubes for Application to
Biosensors”
CREST & QNNO3 Joint International Workshop Awaji Japan 2003 7 21

2 2005 4 1
( CREST/JST) v



MWNT , 2005 52

32005 9 12-15
Koji Asano, Daiyu Kondo, Akio Kawabata, Fumio Takei, Mizuhisa Nihei and Yuji Awano,
”Chemical Modification of Multi-walled Carbon Nanotubes (MWNTs) by Vacuum
Ultra-violet(VUV) Irradiation Dry Process”
International Conference on Solid-State Devices and Materials 2005 (SSDM2005), Kobe, Japan,

4 2006 3 21

( CREST JST),
CNT-FET

2006 53 , 2006 3 21

1 2004 7 27
K. Matsumoto, T. Kamimura
““Coexistence of ballistic transport and Coulomb blockade effect of hole in4 m
carbon nanotube channel transistor”~”
International Conference on Physics of Semiconductor (ICPS) Northern Arizona
University.

2 2004 7 27
Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto, A. Saeki, S. Seki, S. Tagawa,
““Transport property of charge carriers in single-walled carabon nanotubes by
pulse-radiolysis time-resolved microwave conductivity technique”~”
International Conference on Physics of Semiconductor (ICPS) Northern Arizona
University.

3 2004 8 24
C. K. Hyon, T. Kamimura, A. Kojima, M. Maeda, K. Matsumoto, ““The application of AFM
electrical manipulation to the fabrication of room temperature operating carbon
nanotube SET””, NANO KOREA 2004 Symposium and Exhibition.

[4] 2005 6 27

K. Maehashi, Y. Ohno, K. Inoue, K. Matsumoto, ““Laser-Irradiated Chemical Vapor
Deposition for Position- and Chirality-Controlled Growth of Single-Walled Carbon
Nanotubes”” , Nanotube 05, Sweeden

[6] 2005 7 1

Kenzo Maehashi Kazuhiko Matsumoto, Kagan Kerman, Yuzuru Takamura and Eiichi Tamiya,
““Ultrasensitive Real-time DNA Sensors Based on Carbon Nanotube Field-Effect
Transistors Modified by Peptide Nucleic Acid””, Nanotube 05, Sweeden



[6] 2006 7 25
K. Inoue, Y.Ohno, K.Maehashi,K.Matsumoto
"Electronic states of Single-walled carbon nanotubes with substitutional
impurities.”
28th International Conference on the Physics of Semiconductors

[7] 2006 7 25

Y. Ohno, K.Narumi, K.Maehashi, K. Inoue, K. Matsumoto "Spin injection to single-walled
carbon nanotubes through thin tunnel barriers.”

28th International Conference on the Physics of Semiconductors

[8] 2006 7 25
K_Nishiguchi, Y.Ohno, K.Maehashi, K.Inoue, K. Matsumoto
"Edge-Contact Carbon Nanotube Field-Effect Transistors with No Hysteresis
Characteristics."”
28th International Conference on the Physics of Semiconductors

[9] 2006 8 1

Y. Asai, Y. Fujiwara, K. Maehashi, Y. Ohno, K. Inoue, K. Matsumoto

"Growth of Suspended Single-Walled Carbon Nanotubes by Laser-Irradiated Chemical
Vapor Deposition."”

International Conference on Nanoscience and Technology NANO9 meets STM®06

[10] 2006 8 2

K. Matsumoto

"ldeal Control of Carbon Nanotube Field Effect Transistor Characteristics."”
International Conference on Nanoscience and Technology NANO9 meets STM*06

[11]2007 7
T. Kamimura, Y. Ohno and K. Matsumoto
"Magnetoresistance in quantum interference regime of single walled carbon nanotube"
International Conference on Nanotechnology 2007 Stockholm SWEDEN

[12]2007 7

Masatoshi Maeda, Kazuhiko Matsumoto, Takafumi Kamimura,Shin lwasaki
““Determination method of energy band gap of carbon nanotube by high temperature
dependence of current””

International Conference on Nanotechnology 2007 Stockholm SWEDEN

[13]2007 10 16
M. Maeda, T. Kamimura, S. lwasaki, K. Matsumoto
““Detamination Method of Energy Band Gap of Carbon Nanotube””



The 34th International Symposium on Compound Semiconductors (ISCS 2007)
Kyoto

[14]2007 10 16
Takafumi Kamimura Yasuhide Ohno and Kazuhiko Matsumoto
““Detection of Fluctuating Single-Charge near Channel of Single-Walled Carbon
Nanotube Single-Hole Transistor””
The 34th International Symposium on Compound Semiconductors (ISCS 2007)
Kyoto

[15]2007 10 16

Kenzo Maehashi,Jun Okuno, Taiji Katsura, Kazuhiko Matsumoto,

Kagan Kerman, Yuzuru Takamura, and Eiichi Tamiya

"High-sensitive Carbon Nanotube Protein Sensors"

The 34th International Symposium on Compound Semiconductors (I1SCS 2007)
Kyoto

[16]2007 10 16

Yoshihiro Asai, Yasuyuki Fujiwara, Kenzo Maehashi,Yasuhide Ohno, Koichi Inoue,
Kazuhiko Matsumoto

"Laser-Irradiated Chemical Vapor Deposition for Growth of Single-Walled Carbon
Nanotubes"

The 34th International Symposium on Compound Semiconductors (ISCS 2007)

Kyoto

[17]2007 10 16

Kohei Nishiguchi, Yasuhide Ohno, Kenzo Maehashi,Koichi Inoue, and Kazuhiko Matsumoto
"Improvement of Hysteresis Characteristics in Carbon  Nanotube Field-Effect
Transistors"

The 34th International Symposium on Compound Semiconductors (ISCS 2007)

Kyoto

[1] 2007 9 19-21

I. Soga, M. Norimatsu, D. Kondo, Y. Yamaguchi, S. Sato, T. lwai and Y. Awano (Fujitsu
Limited, Fujitsu Laboratories Ltd., CREST/JST),

“CNT-FETs with High Modulated Drain Current utilizing Size-classified Fe Particles as a
Catalyst”, International Conference on Solid-State Devices and Materials 2007 (SSDM2007),
Tsukuba, Japan, 2007, 9/19-21



2003 5 23
2003-146480

2004 2 16
2004-37866
2003 8 29

2003-307798

2003 7 18
2003-199225

5 7 9
2003-163073

2003 8 29
2003-307602

16 2 16
2004-37866



10

11

12

13

14

2004

2004

2004

2005

2005

2006

2007

3 24

2004-08805

8 31
2004-253518

9 3
2004-257698

2 10
2005-34476

8 30
2006-532726

2 27
2006-051184

5 24
2007-138470



15

2007 5 18

2007-133526

16

2007 5 18
2007-133527

17 10 7

18 9 29

2004 21
PCT/JP2004/007300

2004 21
PCT/JP2004/007300



2004 7 15
PCT/JP2004/010428
4
2004 8 27
PCT/JP2004/12402
5
PCT/JP2005/004938
2004-08805
6
2005 8 30
PCT/JP2005/015776
7
2006 9 1
PCT/JP2005/15983
8
2006 2 10
PCT/JP2006/302349

1. 2004 IEEE EDS Japan Chapter Student Award



"Fabrication and I-V Characterization of Carbon Nanotube Single Electron Transistor
Operated at Room Temperature"
Takafumi Kamimura

1

2. Best poster award (NANO KOREA 2004, 2004 International Nanotech Symposium &
Exhibition in Korea)
C. K. Hyon, T. Kamimura, A. Kojima, M. Maeda, K. Matsumoto

1

3. 2005 IEEE EDS Japan Chapter Student Award
"Coherent Transport of Hole in p-type Semiconductive Carbon Nanotube
Takafumi Kamimura

1

4. 2006 IEEE EDS Japan Chapter Student Award

"Electrical Observation of One Dimensional Sub-band Structure of Carbon Nanotube in
Schottky Barrier Transistor™

Takafumi Kamimura

18
5. 18 4
1 2 3 CREST/JST4 3,4 4 1,3,4
12005 9 7 27 2005
1. JST CNT 1/1000
8
2. 10
3. - CNT
4.
5. 1000
6. JST 171000  CNT-FET

DNA



8 27  No.34, pp20-21

7. 100
8 23
8.CNT
8 12 26
17 7  21|CREST&QNNO3 140
23
18 10 10 90
—12
1)
NEDO
QoL CNT



CRSET

FET

FET

CNT FET

CNTFET

FET
CNTFET

CNT

CNTFET

NEDO

CNTFET



CREST

CREST

CREST

CREST

CREST

CREST



-

HOTEL AR CADIA

CREST 2006




DRAM

7

2003



2003 7

2003 7

QNNO3



CvD






	カーボンナノチューブ単一電子・スピン計測システムの確立

	研究代表者：松本和彦

	１　研究実施の概要

	２　研究構想及び実施体制

	３　研究実施内容及び成果

	４　研究参加者

	５　招聘した研究者等

	６　成果発表等

	７　研究期間中の主な活動

	８　研究成果の展開

	９　他チーム、他領域との活動とその効果

	10　研究成果の今後の貢献について

	11　結び


