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Abstract

The N-docosyl N’-methyl viologen-(TCNQ): (DMVT) was synthesized. We invest-

igated the ®x-A isotherm of DMVT to find the optimal deposition condition. Temperature-dependent
current-voltage characteristics of the DMVT LB films shows that there is an increase in conductivity at
330K or so. The in-plane electrical conductivity at room temperature is in the range of 10"~10°S/cm.
From the plot of logarithmic conductivity as a function of reciprocal temperature, two types of activation
energies, 0.04eV and 0.73eV, were obtained depending on the temperature range. The Ohmic behaviour
was observed below 0.6V and the Schottky effect was confirmed at 25~6V, when the I-V
characteristics was measured with AV/LB film/Al structure, -V measurement for AY/LB film/ITO
structure showed the asymmetrical I-V relationship, which resulted from the rectification property.
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Fig. 1. Molecular structure of N-docosyl N’ -methyl
viologen—(TCNQ).
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Fig. 2. Schematic diagram of the electrode for the
electrical measurement,
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Fig. 3. =A isotherm of DMVT.
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Fig. 4. In—plane conductivity as a function of the
number of layers.

Table 1. In-plane Electrical Conductivity with
Number of Layers.

B AEE (S/an) | 3 AEE (S/am)
1% 119x10°¢ 1.22x10°*
13 283x107 357 %107
21% 565x107 137 x10°*
313z 111x10°® 133x10°®

E drdMe A2 AtE X8 FSATIRA
3ol wslel A7) Axxel W3 F& FAA
oo, g ©E A3} AUAE AU

22X A FLAXTH ¢ KA E AR
o) 5ol A YehtA ¢gow 3BKEH 7
HEze F4% dgol vehdr] AFEd. oe
ESR 2% EAdA udehte UEKFHE AR}
239 walel AR = 202 Holn?, NllM 4
B33 AAY AR e TCNQ-olA viobgen F2
29| Az} olFd o3 AZTrt Aedhes AR
Akt oF 400°Kel o229 Fed et vias}
o o 78819} A7) AEE 5o YERoH, 373
KY we A7l Axxs & 1.02x10°S/amelth.
gty o2 wixdle 22t gl wet A7)
AT E7F FolABE DMVT 8 2% A5 o
2 A7 Arxe =712 9 wey EAL 7
I Aok B 5 Aok AR ol AL G
9 Ay F R B2 A8 voly #40] B8
& Aoz Aztdr

E,
o= ool exp(— )] 1
o A ARR L. )
E. : §43} ol4A]  k : Boltzmann A}
T ' E8dg 2%

- 951 -



4 o]85 - ANFW - Y- AFH - Y= - &4

Bede] HrH 4L AP $4% 84
F e Hd kA Fxeld oy A3}
i AxeE 2T oF F3gL2 A HI,
o] i) A7) AxLE A()F Ze AT g9 ¥
HE 274 29 29 5¢ h o9} 259 Q599
FAZAM o] 9 vepd 7] &7)§ o]435te Fel o
F 843} YA & ALY ATE o] F
A3] dojuiv= o IBKHFH 00°K7IX Y 22 9
AollA oF 073eve] §431 iR 7} el &
A + U TF ALAMPH BKARE oF
00deVe] €43} oUA 7} YElgted, 238 2=
Fgoll M F 7px19] the A3 dyx7t Yepd
AFE Petty d-7%o] A3 Ni(dmit). A3} o]
5 FA) LBu] AH9) fAMEE oje o8 1A
2] 3lg F e, Zzy 2= Jdo )
A OE B4E £9471 A kAl FEo 719
37 QESE A, T 2% Fg weiA
e Ax HFo] dojudM Yehue dYLE
A M) ol g s of7] FAlF =
U4 B FHEAM He g A7 €98 Ao
2 Rzte

-
O DMVT LB film
"',‘ Arrhenius' formula
e 6 =0 _[exp(-E /KT)]
© o 0.73eV
£ .
.
"40
® .
2
0.04 eV
'.’ P ‘..
24 2.|6 2.‘8 3‘0 3?2 3: 36

1000/T [K ']

Fig. 5. Ine as a function of reciprocal temperature ;
the activation energy by the thermal energy.

2. 2. 34/LBY/24 F204 9 A7l Ax B4

29 6& DMVT LB 1539 ti§ AV/LBE/Al
FZAM £33 BFge] HF-HY A
0~10Ve FHQA A AezM 12 AH
01~06Ve FFolMe J7t Vol sk Ohmic
ool UehdeS I F UMt 73 Wy
7% AVLBW/Al #+27 A9 FAE 7oz
$e Atz TAA} A7tHER AL 4

REBCEALE

4] Ohmic §4°] Jevles Ao2 Aztdd. 2
g 72 2AA7E AYd " Jebd + e LB
gte] Schottky &3E #3d7] A& Aoz,
25~6V FHoA n J(AFYE)7E VP v & 8=
A7 JeERE ol ZAAZL U7Hg wet F
&3 LBY AtololA Yehte A9 Aol o)
FAHe Aoz FH4EY

10° ¢ B - ]
' Al/DMVTLB film/ Al
J—\lO — H A T
E Y-type 15 layer :
2 40 Vertical direction o ’
__.lof- - — T E G g s
z . /
-
£ 10 A B
[y T 3 SIS
& i /
) . :
: ey : SR
O 1o
- .Ohnrll'c--:: w
10"
0.1 1 10
Voltage [V]

Fig. 6. Current density—voltage characteristics in
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Fig. 8. Tunnelling characteristics in the Al/DMVT LB
film/Al structure.
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