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Abstract: We fabricated a copper phthalocyanine (CuPc) based field-effect transistor with different device
structure as a bottom and top contact FET. Also, we used a SiO; as a gate insulator and analyzed using
a current-voltage (I-V) characteristics of the bottom and top contact CuPc FET device. In order to
discuss the channel formation, we were observed the capacitance-gate voltage(C-V) characteristics of the

bottom and top contact CuPc FET device.
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F903 ¥k ohg}l 7718 FET (field-effect transistor)
ATolx ®ol AMEEI gl B2 494 g [7-9].

metA] £ AFAE CuPec 23S 84 990z
AH&-3t4] bottom-contact® top-contact ¥ 7}A &
99 CuPc FET 729 2748 A%az, o 2zs
o A71H 54L& ZAsAd

2. Y 9

I8 12 & Q794 AHSE Bde 7z ¥
CuPc FET 4£7¢] 7+%& Jed Ao,

£ ATl AH83F 241= top-contact® bottom-contact
oo +2& 7 E 2AE AFEe 48 s A
AT EAEE Si-wafer fo] @ FAPo2 FAE SO,
£ 500 nme] FAZ A3 oH, 2zpA 9 Ad Ao
£ 50 m A2 FL 3 mE 3 AAE AR =
& AlOlE AF, 22 AF, agn =8 A3 Aus



AN ARSI =EA, A247 A12F pp. 988-991, 2011'd 124: | AA F 989

(a)

Gate

(b)

Source

Gate

(c)
Fig. 1. Device and molecular structure. (a) CuPc
molecular structure, (b) top contact FET device, (c)
bottom contact FET device.
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=3 OFET (organic field-effect transistor)®] 713
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Fig. 2. Current-voltage characteristics of the CuPc FET
with two type electrode device. (a) bottom-contact CuPc
FET, (b) top-contact CuPc FET.
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Fig. 3. The transfer characteristics (y/Z,—V,) of CuPc

FET with two type electrode devices. (a) bottom-contact
CuPc FET, (b) top-contact CuPc FET.

3% 32 F 71X ¥H9| CuPc FET 479 &4
Ade (VL-V) & ol &3t A

J. KIEEME, Vol. 24, No. 12, pp. 988-991, December 2011: W.-]. Lee et al.

B0 58
—o—Top-contact FET
—&—Bottom-contacl FET ™
y.
75 o hia)
#
/O 56
g o [
7 ® @
g 704 P g
: S :
t!\j /O - g
8 /O / 454 B
d o] 4]
65 - o s -
= /
o o
= o r
-0 3
o-© e-®
- - g-0-9-® g
bl = T T T 4

0 20 0 20 ]
Applied G ate voltage v. V1

Fig. 4. Capacitance-gate voltage characteristics of CuPc
FET with two type electrode devices.

el FET 54422 ¥8 2egte #44¢
HEd W Ge3 2o

= —57 [2( Ve Vi) Vi Vad (1)
EF ¥3} G BAHLS
= %( Vas— Vi)? (2)

4714 Wt Ad £, pe 8L, Cxe FAFY
AAAEL, L Ad 2o, Vest ACE St 18
3 Ve B9 Agtolth =3 97|M9 e ¥£3 o
o9 =dQl AF e Yedg.

A9 AHoz2RH Y AYL T3} AF AE
At FAZ & F ok dA 19 39 F 7t
Al Fel9] CuPc FET &Aool 28 AL <F 10
Ve e 7HA 3 e & 7 Jden, a9 Fx
o #AIflol vxF e Holxm Y [3]

39 4¢ AoE AYgH AdAELe] BAE F
7HA BEe AAto] oidte] YEldTh a”elA B
9 bottom-contact CuPc FETS] Z$t Alo]E A<}
o ¢F 20 VY wf AR 2kl FA8A Flse
AL & F 229, top-contact CuPc FET9 A4+
AdAGsA AMAEY o] Fohees AL B F 4
=

ol ¥ 29 At AR 54NN Be RAAY
top-contact CuPc FET ZAAtolA zd AL o|F



A7) AN 5 eE =B A, A48 #1235 pp. 988-991, 20114 129 oA & 991

oAz gou, FHAF/F 521 gE AL AT

% s,

4. @ B

£ d79A4 CuPcE 8AFo=z Agsta, 229
=Yg A5E AuE AR F 7HA 9 CuPe
FETE Al&std A714 54 54 & sigo

=2 ZA3 bottom-contact® top-contact CuPc
FET ESoA A3 FETY S5A4L U +
Ao, Ad FHE F o]Fojxm Qe AL ¥
A F AAY. EF FHAYE Ao FuaF
A3 5 7HA dee 2& 257 A9 H%d 39
A4S Boli &S ¢ F AU utdd Aty
Maj Al 2=ete] BANA top-contacte] AAbA F
A AF7F EAs Q&S ¢+ dEd o= F ¥
oegt el 2t Ae] AFe] ¥ dig A+
g 58 0¥ 5 A& Ao AlgdT

#Ale 2

o] AFE 2011¥E Yot A dof| ojg ZAzjojc)

REFERENCES

[1] T. Manaka and M. Iwamoto, Thin Solid Films, 438,
157 (2003).

[2] T. Manaka, K. Yoshizaki, and M. Iwamoto, Current
Applied Physics, 6, 877 (2006).

[3] E. Lim, T. Manaka, R. Tamura, and M. Iwamoto,
Jpn. J. Appl. Phys., 45, 3712 (2006)

[4] C. R. Kagan and P. Andry, Thin-Film Transistor
(Marcel Dekker Inc., New York, 2003).

[5] H S. Lee, Y. P. Park, and M. W. Cheon, Trans.
Electr. Electron. Mater., 8, 170 (2007).

[6] H S. Lee, Y. P. Park, and M. W. Cheon, J.
KIEEME, 20, 47 (2007).

[7]1 S. K. Cheng, J. KIEEME, 15, 233 (2002).

[8] H- W. Hwang, S. S. Hwang, and Y. S. Kim, J
KIEEME, 11, 522 (2002).

[9] Y. M. Kim, S. W. Pyo, J. H Kim, J. H. Shim, and Y. K.
Kim, J. KIEEME, 15, 233 (2002).



