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基于 CH3NH3PbI3 单晶的 Ta2O5 顶栅双极性场效应晶体管
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Fig.S1

UV-visible absorption spectrum of as-prepared MAPbI3 single crystal plate
The inset shows the band-gap calculation.

Fig.S2 shows IDS reached saturation quickly and the saturation regions of the FET under different
VGS were very short. When the VDS reached about 25 V, the FET went into the breakdown region
and the device was destroyed.

Fig.S2

Output curves of the FET in the dark condition

Fig.S3 shows a bottom-gate/top-contact structure FET based on a CH3NH3PbI3 single crystal
and SiO2 dielectric layer. It was composed of a gate electrode, a gate dielectric, a semiconductor
layer, a source electrode, and a drain electrode, from the bottom up. A heavily doped n-type Si
wafer was used as the gate electrode, with a 300 nm thick thermally oxidized SiO2 layer as the
gate dielectric. The fresh CH3NH3PbI3 single crystal with two flat opposite exposed surface was
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placed on the Si wafer as the semiconductor layer. Au strips of 75 nm in thickness were deposited
on the upper flat surface of the single crystal by a conventional thermal evaporation method
through a stainless steel mask as source electrodes and drain electrodes. The deposition rate was
0.01 nm·s-1 and it is suspended several times during the process to protect the single crystal from
overheating. The channel width (W) was 800 μm, and the channel length (L) was 60 μm.

Fig.S3

Sketch of the bottom-gate/top-contact structure FET based on a CH3NH3PbI3 single
crystal and SiO2 dielectric layer

Fig.S4

FET characteristics of the bottom-gate/top-contact structure CH3NH3PbI3
single-crystal FET with the SiO2 gate dielectric layer
(a) output curves for p-type, (b) transfer curve for p-type, (c) output curves for n-type and (d)
transfer curve for n-type
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