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Abstract : We have fabricated vertical type organic thin film transistors (OTFTs) consisting of ITO/n
type active material/Al gate/n type active material/Al using F16CuPc, NTCDA, PTCDA and PTCDI C—
8. The effect of mobility of n type active materials and thin film thickness on current—voltage I—V)
characteristics and on/off ratios were investigated. The vertical type organic transistor using PTCDI
C—8 exhibited low operation voltage and high on—off ratio. In addition, we have investigated the
feasibility of application in organic light emitting transistor using light emitting polymer. Especially, the
light emitting transistor consisting of ITO/PEDOT—PSS/P3HT/F16CuPc/Al gate/F16CuPc/Al showed
the maximum quantum efficiency of 0.054.

Keywords : vertical type OTFT, n type active materials, light emitting transistor, on—off ratio, quantum
efficiency.
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Figure 1. Molecular structures of n—type semiconductor ma—
terials.
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Scheme 1. Synthetic route of PTCDI C—-38.
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Figure 2. Device configuration of (&) light emitting transistor
and (b) gate structure.
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Table 1. On-off Characteristics of PTCDI C-8 and F16CuPc¢ at
Source-Drain Voltage of 5V

Material Thi(cll;r;ess Gaéir\;zlg?g(fng)/g)’ On~off ratio

PTCDIC-8 - 2000 5:2%%136%7352 96.1
5000 IZg:zOOXG:Od.OSLogl 9
1000 rgg==2oo\$:86945455 18

F16CuPe 2000 %:2002;:06.704163 61.2
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Table 2. On-off Characteristics of Various n-Type Organic Semiconductors at 2000 A Thickness and Source-Drain Voltage of 5 V

Material (Cl\fq%?xl/h‘fys) Source—drain voltage Gate voltage (V), Current (mA) On—off ratio
PTCDI C-8 0.6 5V Vz=0V:3.075, V,=20V:0.032 96.1
10V =0 V: 31.503, V=20 V:0.353 89.2
F16CuPc 0.03 5V Vz=0V:0.765, V,=20V: 0.012 63.7
10V Ve=0V:4831, V;=20V:0.171 28.2
NTCDA 3x107 5V V, = 0V:0.012, ¥, = 20 V: 0.001 12.0
10V Ve=0V:0.230, V,=20V:0.014 15.5
PTCDA 1x107° 5V Ve=0V:0.423, V,=20V:0.124 3.4
10V Ve=0V:2371, V;=20V:0.873 2.7
AI/PTCDI C—8 1000/Al gate/PTCDI C—8 1000/ITO S I— 0.0 Vg (gate volatege)
:C\ 30 ggzg (gate voltage) R - 100\9/9
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Figure 3. I-V characteristics of vertical type organic transistor
consisting of ITO/PTCDI C—8/Al gate/PTCDI C—8/Al, (a)
source—drain current —source—drain voltage characteristics and
(b) source—drain current—gate voltage characteristics.
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Figure 4. I-V—L characteristics of light emitting transistor
consisting of ITO/PEDOT—-PSS/P3HT/F16CuPc/Al gate/
F16CuPc/Al
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Figure 5. External quantum efficiency of light emitting transistor
consisting of ITO/PEDOT—-PSS/P3HT/F16CuPc/Al gate/
F16CuPc/Al.
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Figure 6. Quantum efficiency of P3HT light emitting diode
(a) with electron transfer layer of F16CuPc and (b) without
electron transfer layer.
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