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[Abstract]

Organic field effect transistor using ionic liquid (IL) as a gate dielectric realizes reduction of
the operating voltage. The efficient carrier accumulation and transport is attributed to the
electric double layer formed at the IL / semiconductor interface. However, the detail behavior
of IL at the interface, probably different from water or organic solvent, is yet to be understood.
In this study, we investigated how the solvation structure of IL (BMIM-TFSI) is formed on an
n-type organic semiconductor of a Ceo (111) interface, using frequency modulation AFM.
From the X-Z force mapping measurement, which is one of the AFM measurement mode to
two-dimensionally visualize the strength of solvation structure, periodic solvation structure of
the IL was observed along the close-packed row of Ceo. Point-to-point analyses suggested the
different structuring of the IL depending on the sites (atop and hollow) of the Cgo (111), as
suggested by an MD simulation of the interface.

[FF]

A v F U THBREZETTHAEKRFET IZ.R NAT v IS TRl 2179 2 &
TITEOMEDF =2 — =7 NA[RE T o 5 F OF H) LT FERATHIIE D ED & 1
TWb, ZOHRTYH, HIRTHRIKOEME CTH DA A IR % BALR DI FEHER &
L THWEbLDIE, T3 ZAEMERFIC A 4 U RIK | B mIcER _EHEE KT 5
Z & T, TEREL & b LT 1/100 FREE OENMEEE OB A ZNR LIEE B EE > TV D
[1]. —F5C. A A& RRIE R s CIIpeEkOEMIR & Bix D52 b 2 & 3l
INTEY[2, ZD0TF LV TOHFMBRIEGEZH NI T 52 ENUERARTH
%o & 2 CTARMIIE TIE n BUA R EIREM & A 4 U RIKD SIS TR S 305 I EEFnS
1 % RS R A T D BESEE(FM-AFM)IC L 5 2 Rt 7 + — A~ v B 7RI &
AT U, A B8R FR i 8 A & ~ DRI DWW TR L 72,



[5iE (8 - #Ei)l

AEHZIZRERRY n BIATE-EARTH S Ceo fullerene P
(sublimed 99.9% purity) & V7=, ~& BAt D& HOPG /,/ﬂvJ Q{?&
FER BICE R BRI L > T REREm 2 FE L © 9

© cF,

BMIM TFSI

7z Coo Wil 2 TR T % 2 & THBEEMEERE L. £ D

klzA A ik E LT BMIM-TFSI (Fig. 1)Z3% F L C

Fig.1 BMIM-TFSI O ##355K.

A F R | GRS ERR A ER Lo, FM-ARM JIE XSRS PR EF S v 7o A
NTITWEVR Y 7 R &2/ NRICI R, I o F Lox—(E5H Au 22— b Si o J7 i 45028
b7 4 — KXo 7EFL LTHWD Z & THEMEOE WA 4 R TOLREEE
ZA[REIZ LTV D, AMFZE TIIBeet & BEHAR m A T mlicsms| L CREBIRG 2157
E0, R CEERRmEE S ISR 2Rl L, BIZENE x ik o TERERIZE
T 5Lk o TREEERE#SELZ 2 RooZlb Li=(X-Z 74+ —A~ vt

7

(R - BE]

Fig. 2(a)lZ IL FIZIT 2 Ceo LD K 1
EREErd, BXZ 1.0 nm MET
hexagonal 72 J& A& 23 1% 40, Z Ui Ceo
i i OD 10 ST 7 (111) i 38 Fe 3 it oD J&) A
EE—ET 5[3],

Z OB ST X-Z 74— A
v B T AT o TR R & Fig. 2(b)I2RT,
Ceo 70 D H._Efdimk(atop %1 ~) & Ceo %0 1
IZBH T D fEEk (hollow 1 b, XN
SeF) A el 5 & hollow ¥4 M 2350 C
X0 sRE 2R R E S R AT R &
TWb, Ziud atop %A K TidA 4K
K5y T DT BT Coo 53 773 1 53 T1FAE
L TWADIZ% LT hollow 1 k Tl3#
Bohy1 L LT Y., van der Waals
FEAEAER 23 L0 5 < fB) v TR o HE iR
IZORPRHO>TNDLTEDTHDLEEZLN
ol

ZDREFD S A A WA O T T B A
EIFFERE AR IR < KF LT T
HZENHLMME RS T2 B HIZK YA b
BT D REHI 7R FEMTICN 2 CL RIR TOHy
Oy FE) R AR E OB AR 2T
e 9 Do,

[2% 3]

T
-

N gae\/gln | gly
9/ ia Qe a0l 08!

Fig. 2 () IL T fee (111) 0 Ceo JMFZE IR
%(4.0x6.0 nm?, Af = +50 Hz, A = 0.15 nm). (b)
X-Z 7 F—A~ v 7 1(25%5.0 nm?).

[1] T. Uemura, J. Takeya, et al., Appl. Phys. Lett., 95, 103301 (2009).
[2] Y. Yokota, T. Harada, and K. Fukui, Chem. Commun., 46, 8627 (2010).
[3] Y. Nakamura, et al., Jpn. J. Appl. Phys., 44, L1373 (2005).



