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Thesis Summary (approx 2000 Japanese Characters )

EN B 5 FIEE > b FET ORE L |IRENIE) LB L, MO FIRIC L > TER SIS E > Mt
fRIRDE ﬁxﬁ%‘% N7 o2& (FED)BIEIZEET 2R E2 £ &b D THDH, LTI I, 65
MO STV D

o rIntroductlonJ TIX, KR LOMERE BT R EHEENBRRON TS, T HHK
FET (22T, Z DR DOEE S RLEER BN E T S v, FET MEREFEAR D 72 9D DFEHTIEIZ DT b figa
LTW5D, WITE > MR & MR D RRER 72 8 R BH k—/)l/\fuai LTHEY, v MNEE LI
Liﬂé*%ﬂ%’? ZOBEE L DRI OVWTIERTWS, S6IZ, ERIREHE Ty NER
DOHFR AR LIote, AREEROREL & BRFR RS, ZOHTHEFIC B BEDT-TTF (=
bis(ethylenedithio) tetrathiafulvalene) & FEIZN AIEICEBIT B E v Nk & BEE - OB,
FET #1812 X 2 ERFEBEE R EOBIR P B 6N TWD, — T, kB BEDT-TTF ¥ FET |E=
IREVMENSINEE T, SIRBEEEE/RE > b FET & LT, Hi5y %H%’i’ﬁEOT_T/W'X%EP WA i
D2 EICESTERENFLR SN TN D, ZRIT, By FERIEREIC OV TW S OO ATREME N R
AL, B OB (SA) Z i b 5SS LNWFEE LTRAL Z LRk~ T f/}zhfb\

% % [Molecular design, synthesis, and monolayer fabrication| Ti. « % BEDT-TTF ¥alZ¥H
LloOBETIREEZ D SAM 21557200017 A /&%@AEE/£%$§¢LTb‘E) EbHl /;af“%:/ﬁ
RIRDY DIEIRIE T SAM OFERZ AT IR DR 2 Ji - [ BEASEE (AFM) <2 X MBS (XRR) (2
TAT S TERERDPIR SN TN D, B2 RGBT ORER, HEIEWERED S AMPBELND Z k b>
BohERot,

%5 =% [FET property without doping] Ti. RiF C/ER I 417 SAM @ FET B{EIC DWW THE LT
W5, AKREw MiExEESED f:&bédiﬂﬁi K=Y 7 E2ITOMEND DN, Tk T HETER &
LT, R=E 7425010 p B FET OMEREZRRGEL TV 5, T OREE, SAM ERIE XN 722 £ %
FORWHENBERENMFOND Z & ﬁ)ﬁﬂ bk iroT,

#PUE [FATCNQ Doping by spin coating method] TIX, SAM & v MfFIKIZT 72012 K—R0
k& LT FATCNQ (=2, 3, 5, 6-Tetrafluoro—7, 7, 8, 8—tetracyanoquinodimethane) %ﬂ%b\t%ﬁﬁﬁ!fp)[
SINTND, A a— 325 FATONQ DIREZ D LT D RiFRn 6, FET#IfEOZ{bZ BV, R—
i iof@@fﬁﬁﬂﬁiiﬁf/ﬁ?ﬁ) BonsdZtxzWHLNILE, ZOXI R =B 7LD
FRPEENEIL, MOAHE FET ITIZA O NR2WEERRKTH Y . 2 2 TH O FET 23 v b FET Th
HZlaERBELTND, £, F—EUTREZZCSELEFOBEEED ST MZOWTH, #
WOEREFET L1327 FHFABHETH Y, v MEREOHFEEZ RET HFER Lo T,

¥ [Temperature dependence| TlX. FET BIEDIRERIFMEICOWTEHRE LTS, HmHAIL 20
O FET Bi{EZ 7= & 2= A, p BBEE TIX@ s @ FET & 7 U Meyer—Neldel HI23A% 0 37223, n BUGE
BCCIRFEIRIA Y SE7e T, ERRIC L > TRV FEENZLL TWD Z RS iLe, 2k
FET DR TEy NEBREE TND B2 DL, OO BLETH D,

%SF [Concluding remarks] Ti, FEBRFER EERZN/RIES N, SEWERL7=T 4 ZANERE)
YET 28Ty NFET THH I L2 FMRTH & & BT, 7%@%\%%f§ IOWNTIRARTN D,
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Thesis Summary (approx.300 English Words )
In order to drive field-effect-transistor (FET) based on an organic Mott insulator at room temperature,

fabrication and operation of monolayer FET have been examined.

Design and synthesis of a new pi-conjugated molecule based on tetrathiafulvalene (TTF) skeleton have
been carried out by introducing an alkyl spacer and phosphonic acid to BEDT-TTF
(bis(ethylenedithio) TTF) moiety. It was designed to form a covalent band with alumina substrate, to result
in a monolayer so called SAM (self-assembled monolayer). The internal structure of this monolayer was
confirmed by x-ray reflectivity.

FET characteristic of monolayer device was checked and p-type FET behavior was found. In order to
approach the electronic structure of well-known Mott-insulating BEDT-TTF cation radical crystals,
F4TCNQ (= Tetrafuluoro-tetracyanoquinodimethane) dopants was used to extract electrons from the
monolayer. This p-type monolayer FET device turned into an ambipolar FET device after doping.
Increasing the doping amount raised the mobility of the monolayer device and threshold voltage was found
shifting towards negative region. This contrasts to normal doping on a p-type or n-type organic FET device
because the voltage shift occurred in the opposite direction without ambipolar action. These facts indicated
this ambipolar device should have a different conduction mechanism from ordinary semiconductor FETS.

Temperature dependence was checked on three ambipolar devices doped by 0.5 g/L FsTCNQ solution.
Arrhenius plot was applied to extract the activation energy Ea and the conductivity at high temperature
limit oo. For all three samples, Arrhenius plots in p-type region follow the Meyer-Neldel rule, but not in
n-type region. Furthermore, Ea; and oo were found increasing with applied gate voltage at high positive
gate voltage region, which should not be the case with ordinary semiconductor FETs. Since the
precondition of Meyer-Neldel rule is a stationary band structure during electronic doping, pseudo gap,
which is a signature of doped Mott insulator, may exist and change its shape during the electrostatic doping
in the n-type region. In total, the present monolayer device is suggested to be a Mott FET device operating

at room temperature.
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