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Tips-PEN thin film carrier mobility evaluated by steady-state
SCLC and impedance spectroscopy
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Abstract: The field-dependent hole mobility of Tips-PEN film prepared by solution-process was ex-
tracted with steady-state SCLC and impedance spectroscopy method, and the results of the two
methods were compared and analyzed. The samples used in this study have a general structure of p+
Si/PEDOT : PSS / Tips-PEN /Ag, which is a single-carrier device. For Tips-PEN thickness of 87 nm
devices, the zero field mobility and the field-dependent factors obtained with steady-state SCLLC were
1.21 X 107" em?/(V « s) and 0. 002 4 (cm/V)Y?, respectively. For thickness of 827 nm device, the
zero field mobility and field-dependent factors obtained with impedance spectroscopy were 1.219 X
1077 em?/(V « s) and 0. 003 47 (ecm/V)'?,respectively. The smaller field-dependent factor obtained
by steady-state SCLLC shows that the mobility is weaker dependent on the field. This is due to much
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higher electric field applied in order to get steady-state free-trap SCLC than that in impedance spec-

troscopy and then higher carrier concentration is injected. The result shows that there is weaker elec-

tric field dependence of mobility in higher carrier concentration and is consistent with theoretical model

and simulation.
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