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Abstract

We report the changes of the microwave reflection coefficients Su 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 Si1 of CuPc¢ thin films were changed by the
dependence on the substrate pre-heating temperatures. By comparing reflection coefficient Si and
crystal structures, we found the phase transition of CuPc thin films from a-phase to P-phase at the

substrate heating temperature 200 T.
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Fig. 1. Schemetic diagram of near-field scanning
microwave microscope with a tuning fork
distance control system.
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Fig. 2. Reflection coefficient S;; of CuPc thin
films at different heating temperatures
; (@ 20 C, (b) 70 T, (© 150 C, (@
240 C, and (e) 270 TC.
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Fig. 3. Reflection coefficient S11 of CuPc thin
films depenednce on the substrate
heating temperatures.
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Fig. 4. X-ray diffraction patterns of CuPc thin
films at different substrate heating
temperatures. (a) 150 C, (b) 200 T, (¢)
240 T, and (d) 270 TC.

2@ 59 A A% Omega scan A3 x | w3
HY 150 T2 o¥E =HRE F$ol A4} 3
Foz @A AFFS & 5 Avh =F 240 T
¢ 5T 2 4949 A% A9 A Agy
A Ggee & F U o AFH ZHA wlol
=g @nAEE ol &3t FA4% ghage] ¥ 2
ZolA HU7l HE AL FEF 9 Aoy,
olF CuPc whate] AAs7t d#g wgozs 2
Hol g A% wute Axmrvt F4E A&
olvjgtel, =3 200 T o4 XM 2389
A7 Aol & HA @ AR Ao & HA

%eg ot



100000
()
£ 10000
g
' <
£ (c)
z (b)
§ M‘x\-\\-
- 1000

(@)

58 59 60 61 62
Theata [ degree |

a3 5. 7)% o9 ko] & omega scan (a) 240
T, (b) 80 T, (e) 150 TC, and (d) 200 T.

Fig. 5. Omega scan of CuPc thin films at
different heating temperatures (a) 240 T,
(b) 50 T, (c) 150 TC, and (d) 200 T.
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Fig. 6. Top view and side view of SEM images
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substrate temperatures (a) 20T, (b) 70
T, (c) 150 C, (d) 240 T (e) 150 T,
and (f) 240 T.

A7) AR A 23] =8, 177 A6E, 20043 69

4% volAZs} dv|F wAlAlgret XRD #H
Holl o] WS SEM AXE 84 ¥ CuPe u
o] AGAGRE fWLo] Hl st w4
g X0 w2 CuPc W Fye] SEM A&
29 69 AAstde ZE 20 €, 70 T, 150 T,
240 T 2 4@ wubg 300nm FAZ FHAL
ow ®E 1200042 Fojsteith. SEM ARIA
2x7t 71855 dAe] 2A A3stn 9 1
g 69 (e)9 (= 71F 9 25271 242 150 T,
240 TY A9l g9 Apzlojtt, 7|} oYg 2=
g AExe] wigt: A4Fe) Ze] %43 470
Aghbys Wkt @A 98 e w150
TR} 240 T B$ grain®] AAo] =f-§ 2o
AR JAT 7| LT AF dE 2271 T
g5 ARe] 2A AASAG 4T FFo| 7|
g HPF WPor FeAA e
ARe ddshs A4 d4e 7 Y B
o2 AFsr od L7} 150 T oA &
E F7tel wet vlge] @y AR Hdge] F=
217}, whebe] wkAlA|S=7} 150 TE 7#ez F
7} FAlel A A FAME Weli: AL ofolag)
olByt dtuto)] S oz QAtstw Vg 437
o7 HAFAFE AxEE FE o 1Yoz
vtele]l A AF A=st 2Y 4% WPol uF
Ayl A= F&E nlAY 150 CTH 7ESR
viete] Hr|AEEe] FAd ®E7 Yxivkn B
F At

4. 8 &

CuPctep2 F3 k4ol A 7o) od &5 9
glef] wel BA oz BGAF a3 dHoR <
A poz EAGFUE B At 7l 4
d _EE A&, 70 T, 150 T, 200 T, 240 T,
270 T2 % E#dted 4 F3AYE B3 Cule
ot A Zstdch date] AV B 448 9
s 2N NSMME o] &35t WAlES =4
st XRD AE F3 (phase)2 aid? By
o2 FEE 4 A o da v oA 217}
200 T ¥273 e AZIdARR7E 348y auc
E2 2&dAE 238 A7dEEr) JHE 4
AstA ek G AFRg= ol s wES
F Qg ol@F AL CuPcel HAo] ajdelA



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

™
o

A 7be 229 E dXFL
v} EE aitol
7].;&

¢ 5 AN
713 2 AAS AL AxEEE
7™ pAFol AAEr] AN HER
Aoz B £ vl BAe Ao &
A= Mo ojfd g F
XRD ZA#9x dxFrh E3k SEM A}
HAE ZIH Ad 2xe e HEEoA

o HsE 9% F A}k 7Ag dddtE A
44 4% B3el 7ol BystA st
dE%g Boln oE 2x7t TrESFE o
FEHA AMAEE wte] AER7t
4% F7kst &3 wldskA 931 200 T
°ﬂ A A=Ert ZAste A3 BHAc) oA
AEE} 24 A9 Bl BAtE ol
s @goz Mtk whee] BAASTE 150

E 7NEeE F7 FAAA ZA FAZ WEE
o

[}

H.

vlolAz ol B e] JAar g AA
o] WAASE Y AREC #AAHE A2
AzZg & g

4%

hu

dAe =

20 =23
[11 J. Kim and K. Lee,
microwave microscope using

“Near-field scanning

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

[3]1 B9, 2714 o€ &, "ZEEAolhdA FA
T4 frleberel Az @E A, AV AR
A8 E3]=5A], 7TA, 5F, p. 409, 1994.

[4] 9&F, o7|1A, &%7], “4F F9% Copper(l)-
phthalocyanine®] 273 wW3lo] w& {r|wsg
Azte] LFELAF", ANAAANES I =T

646

A, 164, 2%, p. 113, 2003.

Wl g Sod, 42F, o7, Y 49 &
Zo] uw& Copper(ll) phthalocyanie® phase
Wl 9l oEttel 4y W A HAA R
20038 = 3AStE s =83, p. 1014, 2008.
(6] J. E, S. Kim, E. Lim, and K. Lee, "Effects of

{5]

substrate temperature on copper(Il) phth-
alocyanine thin films”, Appl. Surf. Sci. Vol
205, p. 274, 2003.

[71 M. Kim, S. Kim, J. Kim, and K. Lee,

“Tip-sample distance contro! for near—field
scanning microwave microscope”, Rev. Sci.
Instrum. Vol. 74, No. 8, p. 3675, 2003.

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

[9]1 PDF # 37-1848, JCPDS Powder Diffraction
File, Int. Center for Data,
Swarthmore, PA, 1989.

"Studies on

Diffraction



