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Influence of number of laser pulses on PN junction formation
in p-HgCdTe induced by femtosecond laser drilling

PAN Chen-Bo', CHEN Xi-Ren’, GONG Min', DAI Ye', SHAO Jun’, ZHA Fang-Xing'®
(1. Dept. of Physics, Shanghai University, Shanghai 200444 , China;
2. National Laboratory for Infrared Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract; Femtosecond laser drilling induces PN junction in p-HgCdTe. In this work, femtosecond laser
with repetition rate of 1 kHz was used to generate different micrometer-sized holes. It was found that
the pulse number is an important parameter which influences the effect of junction formation. Laser
beam induced current ( LBIC) characterization shows that the inversion layer thickness reduces from
13.5 pm to 10. 5 pm when the pulses increase from one to ten. The LBIC profile of a hole created
with one hundred pulses deviates severely from the line shape of ideal PN junction, resulting in large
leakage current. In addition, the fitting of LBIC curves shows that the diffusion length of the hole crea-
ted by a single pulse is 17 wm whereas the one created by ten pulses reduces to 12 pm.
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Fig.1 The setup of laser beam induced current (LBIC) map-
ping
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Fig.2 Optical micrograph of laser drilling induced holes gen-
erated with different drilling time
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Fig.3 The schematic illustration on the LBIC measurement of
a loop-hole PN junction
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Fig.4 (a) LBIC image of the femtosecond laser drilled
holes. The drilling time for the three rows indicated by the dot-
ted lines from left to right are 100ms, 10 ms and 1ms, respec-
tively. (b) The line profiles of LBIC signal corresponding to
the three dotted lines in (a)
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Fig.5 (a)LBIC mapping of p-type region; The LBIC sig-
nal decay and exponent fitting in p-type region. (b)Ims (c)
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