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Electrical Properties of CuPc Field-effect Transistor Using CuPc Derivate Material
Ho-Shik Lee, Young-Pil Park, Min-Woo Cheon, Tae-Gon Kim, Young-Phyo Kim
Dongshin Univ.

Abstract

Organic field-effect transistors (OFETs} are of interest for use in widely area electronic app}écations. We

fabricated a copper phthalocyanine (CuPc) based ficld-effect transistor with different metal electrode. The CuPc FET

device was made a top-contact type and the substrate temperature was room temperature, The source and drain

electrodes were used an Au and Al materials. The CuPc thickness was 40nm, and the channel length was 50um, channel

width was 3mm. We observed a typical current-voltage (I-V) characteristics in CuPc FET with different electrode

materials.

Key Words : Organic FET, CuPc, current-voltage characteristics

1L A&

HZ RIIEE 0|88 =at EMXAE(Thin film
transistor; TFT)2 2% C0IREZ 4K (Light-emitting
diode)Oll CHE! A0t OHS SRS 8D UACH |
B2 088 AXRAEE RIS 066 20| L8
d, E8 M20M2 A% MEO JHsco 2o 2128
B AKX HISHO 2 FEES XD UDH [, 2

e 220 Y2 97 FHE PAHD Us /Y
(flexibility)0l QU DJiHE EB2tAE  JIE (plastic
substrate)2] AI20] JIS8XIZ, 28t BFHOR AXE
HEg = UA0M, AXE REGIs HIE2 2 50
243 =D AUACH

Olzigt RIIES 0|88 HIES NYE U2 TS
20113 AWM, S8l pentaceneZ 088 RI| LUEMT
28 (Organic thin-film transistor; OTFT) &8 RIIA
HNEVEMXAEH  (Organic  field-effect  transistor;
OFET)2 & 0ISEI 2 cm¥Vs BENX B30
RUACH3, 41.

2 23 0AE copper phthalocyanine (CuPc) BEE
OIE0%t0f FET AXE RIXGID 00 e MIIN E48
SOtE X B X8 2K E38 Aul AIS AIE8HH
ATHE MBI, EO1E S48 HiW SHBIYUL0H

2. 4 8

A8 12 B H0A ASs 889 X X OFET
2K FXE LEHHA 230ICH

;J;V

(b) &% +Z (Side view)

L=100, %0, 40, 30 um
TR mmn

W3 mm

|

38 mmn

(c) 2% 2X (Top view)
A8 1. CuPe B4 3 % OFET 4% X,

2 H30 AM88 AX= top-contact HE{S RX
NXLD ULH, HEOR Si-wafer?l] & E2YS
HHE SiOB 500nmS FME MSBIALL £8 NOIE

U2 AuE MSBSIZL, 24 M2 J2|138 =gio &=

HU Wi

- 279 -



42 ¥ B3 YHS 012510 UL, BB

US SIACH, HAl € SH WHE 0IBsHH =Y
%ot HEAS AUBEE o 10° [tor] A2, B
= 05 [As]Q SEB RGN SHEIACL £
LO2 AI® Si-wafer= CuPc 2ES S350 &0l
B
8

e gk

o2 HIEE SotK 302 S UV/ozone HclE 6t

BH L,

ESOFETY X S4 HFE Keithley type-2400
£ 0[86l0{ SMU (Source measure unit) g2 S 0|8t
0 SFES S0, EB RI| 459 HH9 sS4
AFM (Atomic force microscopy) B2 =X &AL

320 ¥ 3

3-1. CuPc 22/2 AFM =X
028 2= CuPc B2° O S42 08Il #sHH

AMF &F & oigLh

CuPc : 40nm, LeS0um, Wa3mm
Source, Drain electrode : Au
0.00 T T . J_
—a—p—=
— —u—v—.—-—s—l—'-'_—_'::""’
:_:—o—o—o—.—o—ﬂ—-—_:::‘:,tf‘::";
POy e '_,,,vf" v
e O e R
,g_, 0.04 - SIS St 0 o oy /
3, e P o & /‘
” g7,
o et [ad
£ ood > " e ] |
o N A G T
§ e v —A—Vge-20
o e Vg-30
& - e V24D
© 0124 o ot Vgu-50] ]
[} - —b— Vg=-60
e : —$—\Ng=-T0
¥ : —*—Vg=-80
0.1 ¥ — — v T
-80 -$0 40 20 °
Drain voltage V [V}
(a) Aug AIE8# CuPc FET 21k
CuPc : 40nm, L=50um, W=3mm
Source, Drain electrode : Al
0.002 - -
0,000 - 1
S 00024 p
=4
8
g -0.004 .
E
3 -0.008 - 4
£
ol
Q o.ooa] ]
* , et NV YEB0
0.010

50 -60 40 20 o
Drain voltage V; [V]

(b} AIE AHEE CuPc FET 2K

8 2. AuZt AIE M88 CuPc FET 448 &JIH
g4 34,

240 e o

oo oreorr

10

Auﬂ'AI% source?t drain 83222 AIE8 CuPc
FET AX9 ®JI® S48 02 200 UEHHACH 12
ADAH B0 AuE HIOZ AR AN MIE S4
S UEH 202 MEXO FET AX9 S48 20/D
ASH, D2 2L 20 AIS AIES ATINAE gate
Mol T2 UE HEHY BEE HHID UL S
gate MU0 ALAHLE &2 drain VLM MBS 2&g

| 2
Ol HIME S & & AUCH

.2 B

2 gF0AHE CuPcE EEE2E AME8Bt1, source?t
drain ®3 BEES Au® AIS AIESI0) FET AXHE X
ZGIRACL O 2D AuB IS ASH FET 2X0IA
MO FET £X S48 20D UCLL AIS ME
ATIHAE £2 drain FLUA 22D R gate H
WM MRO WEOI HIFE & WRY B0 ROIS

2 meEn,

&0 =28

1] Be2, a2 g2-2% H0IEE 88 CMOS &
UXAES S4° MIITPHMSSI=SX, 158, 38,
p. 233, 2002.

[2] #812, #4844 A4 “IDD FX9 CIEE A=
9ot EUTAES S4” MINFNHESH=2N, 11
A 75, p. 522, 1998.

[3] 28Y DA AZS NS, 2D,
“Photoacryl2 HOIE HOSOE AIES® |I| %o
BAAES MIM Sg0 2B AP, FIHAQHS &
B=2X, 153, 28, p. 233, 2002.

[4] 832, “KIULEBXNAE; RN oo sy

X7, BOIED BUIiE, 143 7/88, 2005.

J

(5]
=)

1

0

im

rd

- 280 -



