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Abstract: Two doped PbSe thin films PbSeIn and PbSeTe are fabricated by mid-frequency magnetron

sputtering. The doping mechanisms of two elements In and Te and their influences on film properties

are studied by combining theoretical simulation with practical experiments. The results show that the

doping of In atoms is achieved mainly by substituting Pb atoms and that of Te is achieved mainly by

substituting Se atoms. Compared with the undoped PbSe films, the photoelectric properties of both

PbSeIn and PbSeTe films are improved certainly. The In doped PbSe film has the highest average

resistance change rate. The photoelectric sensitivity of the PbSeTe film is close to that of the undoped

PbSe film.
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Q 1 Pb �Se �In R Te STUVWXYZ[\Æ [12]

A7 Pb Se In Te

E.B5 (Å) 1.75 2.15 1.63 1.43

6.B5 (Å) 1.32 (Pb2+) 1.91 (Se2−) 1.32 (In+) 2.11 (Te2−)

�.7C 5d106p2 3d104p4 4d105p1 4d105p4

DF�68 (eV) 7.417 9.752 5.784 9.010
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RQ D (nm) a (Å) ε (10−3)

PbSe 19.0 (±0.1) 6.1501 6.40

PbSeIn 30.8 (±0.2) 6.1573 3.89
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