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Abstract Langmuir- Blodgett(LB)technique is the best candidate for the future molecular electronic devices. But,
these molecular thin film devices require the bulk properties that are influenced by the molecular orientations. So, this
is of current interest in molecular electronic device fabrications of new materials. In this study, quantitative evaluation
of molecular orientation in LB films of (N-docosy] quinolinium)- TCNQ(1:2) charge transfer complex was performed
by comparing the absorption intensities of the FT-1IR transmission and reflection- absorption spectra and the polarized
UV /visible absorption spectra. It was found that the polar angle of the dipole moment is about 56~58° and the tilting
angle of the alkyl chain is about 11.1~13" . Atomic force microscopy and ellipsometry were used to measure rough-
ness and thickness, respectively. The resulting LB film surface was smooth and flat with a median height difference
of 3~4A as Z-type films at high pressure by LB technique.
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Table 1. Reagents.

Reagents Grades | Supplier

Acetonitrile | HPLC Riedel-deHaén

Benzene HPLC Merck Co.

Acetone EP Oriental Chemical Industries
Sodium EP Yakuri Pure Chemical
bicarbonate

Cadmium EP Nilaco Co.

chloride

LB2t Azh& 518 subphased] A|Zeof= Millipored]
Milli-Q reagents system2, LB=2] Azbels NIMA
technologyAFe] 611D/2B troughd AHg-stgich, 7)ae]
AjHell= Nippon Laser & Electronics Lab2] UV-0,
cleaner2 AH:sigich. LB F3= A= ATI
UNICAMAFE) UV-2 300 Spectrometer&, 2AMI%E
8 9157] $}8) PERKIN ELMERA} Paragon-1000 FT-
IR spectrometer & AH-5l el =3 LB FAE §A3}
7] 28 He-Ne laser(632.8nm)& Yoz 3=
Plasmos++2] Rudolph $D2100 Ellipsometer& A18-31%
T, ZHEAEE PCI#e] Atomic Force Microscope
(AFM) & AH8-3t%c).
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Fig. 1. Polarization type of irradiated polarized light.
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Fig. 2. Polarized UV/visible absorption spectra of (N-docosy!
quinolinium)- TCNQ(1:2) complex LB films at 25C.
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Table 2. Polar angle of the transition dipole moment of
TCNQ

target pressure polar angle(s)
28mNm™ 58.3° +0.05
43mNm™! 55.6° 002
40mNm™' 56.8° +0.01
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Fig. 3. Polarized UV /visible absorption spectra of (N-docosyl
quinolinium)- TCNQ(1:2} complex LB films at 5C.
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Fig. 4. Absorbances FT-IR spectra of (N-docosyl quinoliniurmn}
- TCNGX1:2} complex LB films.
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Table 3. Orientation angle(¢) of the alkyl chain

-CH ti
(;i(js!; o Ar/Ag ¢
2919 . 245 45 1000
98mNm- | ‘asymmetric)
( Syffjelmc) 103 | 788° 010
2919 s 2.24 83.0°£0.02
A3mNm=" (asymmetric)
2851 -
{symmetric) 162 | 814°+005
2919 : 224 83.0°+001
A0mNm- | (asymuetric)
(Syniiseltric) 159 | 81.4°+004
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Fig. 5. Orientation model of (N-docosy] quinolinium)- TCNQ(1:
2) complex molecule in the LB film.

Table 4. Estimated surface morphology of (N-docosyl
quinolinium)-TCNQ(1:2) complex LB films.

target pressure Ave rough. Rms rough.
28mNm™' 37A 464
43mNm™ 39A 544
40mNm™ 277 36A

T 2% e85 FT-IR F3/44) 2HERS o] 435ie) &
QAT Zt 357l TONQE AFe] 71 X9 yA v
ko 2HE] oF 56~58° 2] o= F)goiA wigst gl
o, 45714l alkyl chain2 71 E52] g14 Wdke 28
B oF 11.1~13° 9] gto & AALxA wjFFstn 98-8 &4l
&lgct, = ¥FHEAS AFM o2 238 23 3wglo
34 (25T : 43mNm™") &l 74471 #3H(25C : 2BmNm™")
ol 7Rl Fdo] HYelx TU3A packingH A4
F2] 273 LBo] A2tgSs o 4+ AU
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