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Abstract

We report the changes of the microwave reflection coefficients Sy of copper(Il)-phthalocyanine

(CuPc) thin films by using a near—field microwave microscope(NSMM) in order to understand the

phase transition of CuPc. For a NSMM system, a high-quality microstrip resonator coupled with a

dielectric resonator was used. CuPc thin films were prepared on the pre-heated glass substrates using

a thermal evaporation method. The reflection coefficients Si of CuPe thin films were changed by the

dependence on the substrate pre-heating temperatures. By comparing reflection coefficient S

and

crystal structures, we found the phase transition of CuPc thin films from d-phase to B-phase at the

substrate heating temperature 200 C.
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Fig. 4. X-ray diffraction patterns of CuPc thin
films at different substrate heating
temperatures. (a) 150 C, (b) 200 C, (¢)
240 C, and (d) 270 C.

a9 5o AAE Omega scan 23S} % H) w3
BH 150 C2 oY €598 Agdd AdAo s
gro g A AAILE & £ k. BE 240 C

= A9 2457} 299

5T 2 dId 3¢

A &UTE & F A o AR 2HA viel
ags o4 ol &ste] FHF WAEo F &
oA Aozl He A F5E UF Aol
o] CuPc were] AAY3rt dAHF WFgFez &
ol Sl& Afol wtel A==V FdE AL
ojmjgirh. 3k 200 T olFe] E=elMe 233
Aol gHel & HA Fn ZA dFe] & HA

Ko



Intensity ( arb. units )

100000
(d)
10000}
(©)
(b)
1000 MM\\\_
(a)
100 . . .
) 59 60 o1

Fig. 6.

Theata | degree ]

71 d e mE

62

omega scan (a) 240

C, (b) 50 C, (c) 150 C, and (d) 200 C.

. Omega scan of CuPc thin films

at

different heating temperatures (a) 240 C,
{(b) 50 C, (c) 150 T, and (d) 200 C.

13 g =
&, (b) 70 T,
(e) 150 C, and(f) 240 C.
Top view and side view of SEM images
of CuPc thin films dependant on different
(h) 70

substrate temperatures (a) 20T,
T, (¢ 150 T,

and (f) 240 C.

I & SEM images (a)

(c) 150 T,

(d) 240 T

(d) 240

(e) 150

T,

T,

645

AN A AR E]=5-A), A17¢ A63, 200413 6¥

felazs #An 4 whAbAS9F XRD

o) A1 <] ras’e}:; SEM AFRS E#lA] ¥ CuPc 9
wo] AAAGNE BeFe] vwstdnh 79 o
g & wE& CuPe ¥ W SEM AW &
g 6ol AAsgGTE 224 20 ¢, 70 C, 150 T,
240 C = o) ¥d wrube 300nm FAR FEHAA
o BF 12000812 itk SEM AR# ol A
LRt FAESE 4o dA Adsla Ak
g 69 (09 (HE 7% 99 2571 2477 150 T,
240 €9l Afe @y Aol 73 o d R el
we HNEmre) wal

H,

AR s A 2

o

Au AA 71‘3% AT A¢ o 2xvt T
7} E Aol A AgsRAIR A wEke] 7
w3 dgd wger FoxA Aggeds].
1 Ageks 4G AL 7l Hg oy
o HAdsty dd 2%7 150 T olAdAE &
= F7h) whe vlae) | A gl =
ek Brube] wkALAlS7E 150 CTH ZjFEer F
7V A A T FAR HIE A2 vlejand
ol B 7t wbutel] frHon YAFE e 5
o7 ARYFE ARLE F& Aojvh nyrR
wrukel A A Awet A4 A% e BF
A7) Aemol d&e vAY 150 CTH /FEew
Hrete] H7jdRwe] FAld ®RSVE Aricka =
T Ut

\
&l T FAA NSMM& 01%—8}04
519931 XRD A2 & B

o FRE F OUM A% 719 49 %57}
200 C H7pAs #0) ,LJ} gAY CrE
e RNy 238 ANPREE} EE 49
3R ekl fg:ﬂﬂ A% 'aHJrL vrol A& el

= (o]
& agdeh ofe

g Culed] dHol adel M

__
rSL'



J. of KIEEME(in Korean), Vol. 17, No. 6, June 2004.

s
|

=
ot
o
il
23
=0£
2 3
i
rlo
1
fo
b1
e,
py
o
e
4
%0,
32

pas
o
2o fu
e
&
s
'
=
o>
o
ol ¢

N
-

&

B i
>
=
o}
iy,
&
_‘\g
ki
e
w
o)
=
>

Mo S pet
R

:%
>

b

N

)
2
ne
flo
k1

2

K

®
L ot

2
s
i
‘
o=

o
" oox

Mool odt
2 L
>
T oox qp o md w
2 ol I o
e
N =,
o F
o ®
ot
o
=

N
A 1:1:1_4
B
_QL
e
)
oft
fjo
T
0
>

o 4o My o rlr o o in

ox
oo

U oX

o

rO

i

£

i

lo

3

>

R

x

N

—_

(93}

o

o
0,
ey B
al
Er iy I
olo N
fwohoox
o, jo Ml i
<
z
lo o
=
% o °
Z=
o oY
& b
i)
oy
ol
oX,

e
>
>
)
4
il

[1] J. Kim and K. Lee,
microwave microscope
resonator”, Appl, Phys. Lett., Vol. 83, p. 1026,
2003.

[2] M. Tabib-Azar, D. Akinwande, G. E. Ponchak,
and S. R, "Evanescent microwave probes on

“Near-field scanning

using a dielectric

high-resistivity silicon and its application in
characterization of semiconductors”, Rev. Sci.
Instrum., Vol. 70. p. 3083, 1999.

[3] ¥R, 2714 oy &, "ZEz Aol A FA
A friaee Azel #d A4, MI1AR
A58 =&A, 74, 55, p. 409, 1994.

[4] g, o]714, &-%v], “HF FY%F Copper(lD)-
phthalocyanine®] Z#A w3l 2 §r1EE

2ol A7) A A 2 58] e

SHEHAT,

646

[5]

A 169, 23, p. 113, 2003.

W gl oY, 425, ol7d, 71 od &
Zol W& Copper(ll) phthalocyanie?] phase
wgl R oerurel A W, A7) A ARG
20039 = stAlskE ol 3] =54, p. 1014, 2003.

[6] J. E, S. Kim, E. Lim, and K. Lee, "Effects of

7

(8]

[9]

phth-
alocyanine thin films”, Appl. Surf. Sci. Vol
205, p. 274, 2003.

M. Kim, S. Kim, J. Kim, and K. Lece,

“Tip-sample distance control for near—field

substrate temperature on copper(Il)

scanning microwave microscope”, Rev. Sci.
Instrum. Vol. 74, No. 8, p. 3675, 2003.

0. Berge and W. ]. Fischer,
phase transitions of Cu-phthalocyanine thin
films”, J. M. Sci. Vol. 11. p. 331, 2000.

PDF # 37-1848, JCPDS Powder Diffraction
File, Int. Center for Data,
Swarthmore, PA, 1989.

"Studies on

Diffraction



