F336 H9 M kOt ¥ W Vol.33 No.9
2012 429 J CHINESE JOURNAL OF LUMINESCENCE Sept. , 2012

XEHS: 1000-7032(2012)09-0991-05

JET Ik B AT LR S 3O%

wWEm?, BXE g T, % W, et
(1. 2ZZMRAY B O FRFZE T, HR 224 7300005
2. BEREBELE¥RK, LT KiE  116600;
3. MR W2 SREVER BRI B T E S S, Hl 22 M 730000)

HE . b4 T 5T I (CuPe) M HUGBUZRON RS X 88 H U R T TRFSY, SCIR s R m]
HET IR BR AL K 655 nm, JGHR 100 mW/em® BGIRTS, B/RE B G L 200 0.4, SGua W B 2454
2.55 mA/W; T8 S J5 R F A B 2804, AT LASRAS =35 10 (9 B/ I L i Lb BTG 7 B2 B4R 9 0. 39 mA/ W,

Xk # W AYOCBUARBON IR BRI W/ R LG G
FESES . TN386 XERARIRED: A DOI; 10.3788/fgxb20123309. 0991

The Photoresponsive Organic Field-effect Transistors Based on
Copper Phthalocyanine

XIE Ji-peng'*, LV Wen-li', YANG Ting', YAO Bo', PENG Ying-quan'~"
(1. Institute of Microelectronics, School of Physical Science and Technology, Lanzhou University, Lanzhou 730000, China;
2. Dalian Airforce Communication NCO Academy, Dalian 116600, China;
3. Key Laboratory for Magnetism and Magnetic Materials of the Ministry of Education ,
Lanzhou University, Lanzhou 730000, China)
# Corresponding Author, E-mail; yqpeng@ lzu. edu. cn

Abstract: Organic field-effect transistors ( OFETs) based on copper phthalocyanine were fabricated
and their current-voltage characteristics were measured in dark/under illumination. The results
showed that OFETs with Au as source/drain electrodes exhibited a photo-current/dark-current ratio
of 0.4 and a photoresponsivity of 2. 55 mA/W under illumination by a laser diode with a wavelength
of 655 nm and power density of 100 mW/cm”; however, OFETs with Al as source/drain electrodes
exhibited a photo-current/dark-current ratio up to 10* and a much lower photoresponsivity of 0. 39
mA/W under the same conditions. The tremendous increase of photo-current/dark-current ratio is
ascribed to the decrease of dark-current caused by Schottky contacts between Al source/drain elec-

trodes and CuPec.
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Fig. 1 The structure of photOFETs with Al( Au) as source/

drain electrodes
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Fig.2  The molecular structure and UV-Vis spectra of copper

phthalocyanine
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Fig.3 (a) AFM image of CuPc film surface; (b) X-ray dif-
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fraction spectroscopy of CuPc film.
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Fig. 4 The output and transfer characteristics of PhotOFET with Au as source/drain electrodes in dark/under illumination( wave-

length of 655 nm and power density of 100 mW/cm’). (a) Output characteristics in dark; (b) Output characteristics un-

der illumination; (¢) Transfer characteristic in dark/under illumination; (d) I,,-V, characteristics.
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Fig.5 The output and transfer characteristics of PhotOFET with Al as source/drain electrodes in dark/under illumination( wave-

length of 655 nm and power density of 100 mW/cm®). (a) Output characteristics in dark; (b) Output characteristics

under illumination, V, <0; (c¢) Output characteristic under illumination, V, >0; (d) Transfer characteristic in dark/under

illumination.
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