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Analytical Techniques of Functional Thin Films
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Abstract

Many of Konica Minolta’s products and their components
are constituted of a thin layer or multi-layers, and there ex-
istincreased needs for their analysis or evaluation for devel-
opment of technologies.

In addition, in recent years, products and their compo-
nents have become to be thinner and more multi-layered,
which leads to higher difficulty in the analysis and evalua-
tion of them, resulting in stronger requirement for enhance-
ment of thin/multi-layer analytical technologies.

Aiming to improve the analytical technologies which
meet the demands of development of functional thin lay-
ers, we have developed technologies for less damaging
cross-sectional observation, a surface and depth profiling
component analysis of thin films via a x-ray photoelectron
spectroscopy (XPS), and a physical property analysis at a
thin film surface or a local area by making free use of several
measuring modes of a scanning probe microscope (SPM).
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Fig.1 Scale and observation means for new technologies
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Fig.2 Cross sectional SEM image of OLED display
Sample is prepared by CP fabrication.
a) overview b) larger portion of Area A

Fig.3 Cross sectional TEM image of OLED display
Sample is prepared by FIB fabrication.

2.2 KREFITEA

2. IR L& 9T F 7 X— b v A — 4" — oikag
ERE R DBRFEIC B 7 > TIE Z DG %2 “Bl %7 Z L H3H
WCehb, ), HEOWEERBIILLILE2EZD
T, HIEROME L 02 DREIZOWTOEHRZS S
TEDPRELE 5T B, RIS R L WTIEN S
FEO—FEBIUCH 25, FrcEEME, 5% m L
SHLLODOWENEDENT R L, RSET /A=
DLV TOfFNT 2T ) By, REDHTIIRPEHVLF
EThs,

KONICA MINOLTA TECHNOLOGY REPORT VOL.7(2010) 15



FNFa7 Iy 7 o ALEYZ G TRAE v —
& (Atmospheric Pressure Glow Discharge : APGD)?
X DI L 72 7 v TR O WIS 2 R bt Tk 2
AW THER L 2l 2R3, XEOLE Tk (XPS) 1%
RSV TW BRANITFETH D, FIOEETFD
T B % 2 ‘ROO?EJ'/‘TE%ﬁ I i E 4y fRik (Angle
Resolved-XPS : AR-XPS) 132 & Hnm o & o & %
%%ﬁﬁ&?&f%éoMED;iDﬁﬁLt7/%ﬁ
B 1 D AR-XPSHINE A5 F % Fig.4 127~ §7,

60
-&-C

50 ——F
??:/ \ 4.0
5 40 Si
o
5
5 30 B -
g ~~~~~~~~~ \
HE oea
1
)
< 10 X

0 1 1

0 20 40 60 80 100

Take—off-angle (degree)

Fig.4 Atomic concentration of oil repellent layer deposited by APGD
obtained from AR-XPS measurements
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Fig.5 a) Polarized ATR-FTIR spectra of oil repellent layer deposited by
APGD and b) structure model of fluoroalkyl group

Table 1 Orientation angle (8) of fluoroalkyl group obtained from
the polarized ATR-FTIR measurements

Orientaion
angle 8 (degree)
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Fig.6 XPS C1s and N1s spectra of a-NPD
Red: as received
Blue: after 20nm sputter using C60 cluster ion
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Fig.7 Modulus of elasticity vs. C/Si
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Fig.8 Optical microscope image of oligo thiophene thin layer

Fig.9 AFM Images of the thin layer surface
a) Area A, b) Area B, c) Area C
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Table 2 Melting point by nano-TA

Area mp.  (C)
A 117-120
B 125-128
C N. D.
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Fig.11 Scanning probe microscope images of the thin layer surface
(square area in Fig.8)
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Table 3 Difference of FFM signal intensity

FFM signal intensity (mV)
Silicone wafer 108
OTS 25
Area A 100
B 84
C 69
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