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Abstract
This study evaluated the impact of contact resistance on changes in the electronic characteristics of

pentacene organic thin-film transistors (OTFTs) under a tensile bending load. The contact resistances at

the interface between the electrode and semiconductor layer of the OTFTs were estimated by means of

the transfer line method (TLM) using specimens with different channel lengths. In this evaluation, the load

direction dependence (parallel or perpendicular to the current direction of the OTFTs) in the electronic

characteristic changes induced by the bending load was also evaluated. The results demonstrated that, in

all cases, both the contact resistance and the channel resistance increased due to the tensile bending load.

In addition, it was found that the rate of increase in the contact resistance for the parallel load was greater

than that for the perpendicular load. It was also observed that the channel resistance had a higher stress

sensitivity to the tensile bending load than the contact resistance.

Key Words: Organic Thin-Film Transistors, Pentacene, Bending Load, Contact Resistance, Mechanical

Stress, Electrical Characteristics
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Drain electrode
(Cu): 60 nm

Semiconducting layer

(Pentacen): 60 nm

Source electrode
(Cu): 60 nm

Gate electrode

Adhesive layer
(Cu): 50 nm

(Ti): 15nm

Substrate (Polyimide): 125 pm

Fig. 1 Cross-sectional schematic of fabricated OTFT speci-
mens having bottom gate-top contact structure.
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Fig. 2 Wiring diagram of fabricated OTFT specimens:
angles between current direction and lord direction
are (a) parallel and (b) perpendicular.

(a) (b)

50 um

i i Channel length
-

150 pm

w001
wur g1

200 pm

Semiconductor —

\ Electrode 4

40 mm 40 mm
Fig. 3 Pictures of fabricated OTFTs on Polyimide substrate:

angles between current direction and load direction
are (a) parallel and (b) perpendicular.
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Fig. 4 Pictures of OTFT specimen for bending tests: angles
between current direction and load direction are (a)
parallel and (b) perpendicular.
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Fig. 5 Picture of specimen settings for applying bending
load.
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Fig. 6 Experimental results of drain current shifts under bending stress induced by parallel load: channel length of

(@) 50 um, (b) 150 um and (c) 200 um.
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-010 9 -8-7-6-5-4-3-2-10
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Fig. 7 Experimental results of drain current shifts under bending stress induced by perpendicular load: channel

length of (a) 100 um, (b) 150 um and (c) 250 um.
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Fig. 8 TLM plots obtained by experimental results of Fig. 6
and Fig. 7: (a) parallel load and (b) perpendicular

load.
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e Contact Resistance
200 N
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=150 Jta 8 5 ° (channel length : 50 um)
g s °
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c0 10 20 30 40 50
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® . * Contact Resistance
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& ¢ 4 a Source-Drain resistance
Z 150 . t - (channel length : 100pm)
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00 10 20 30 40 50
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Fig. 9 Changes of contact resistances and source-drain
resistances induced by (a) parallel load and (b) per-
pendicular load.
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. 10 Contribution of contact resistance and channel resistance in source-drain resistance under parallel load (0

MPa and 47 MPa): channel length of (a) 50 um, (b) 150 um and (c) 200 um.
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Fig. 11 Contribution of contact resistance and channel resistance in source-drain resistance under perpendicular
load (0 MPa and 47 MPa): channel length of (a) 100 ym, (b) 150 um and (c) 250 um.
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