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Abstract: In order to study effect of porous silieon ( PS) porosity on the optical and electrical properties of ZnS/PS
composites, ZnS [ilm was deposited on PS substrates with.different porosities by means of pulsed laser deposition. The crystalline
structure, surface morphology of ZnS film on PS substrates and optical, electrical properties of ZnS/PS composites were studied
by means of X-ray diffraction, scamning electron microscope, photoluminescence ( PL) spectra and -V characteristics
respectively. The results show that ZnS [ilm deposited on PS substrates have a crystalline structure of cubic phase growing in
preferred orientation along 3-ZnS( 111 )direction. With the increase of PS substrate porosity, the intensity of diffraction peak of
ZnS film decreases and some voids and cracks appears in ZnS film. In the PL spectra of ZnS/PS composites, the PL peak of PS
has a blue shift compared with original PS. The larger the porosity of PS substrate, the greater the blue shift. With the increase
of PS substrate porosity, a new green light emission at about 550um appears which is attributed to defect-center luminescence of
ZnS. The blue, green emission of ZnS combined with the red emission of PS, ZnS/PS composites exhibit intense white light
emission. Based on the -V characteristics, ZnS/PS heterojunctions exhibit the similar rectifying properties to the common diode.
Under forward bias conditions, the current density is large and the voltage drop is small, on the contrary, under reverse bias
conditions, the current density is nearly zero. With the increase of PS substrate porosity, the forward current increases. The
research results lay a foundation for the realization of solid state white light emission devices.
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Fig. 1 XRD patterns of ZnS film deposited on PS substrates with different
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Fig.2  Surface morphology of ZnS film deposited on PS subsirates with

different porosities
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Fig.3 PL spectra of prepared PS and ZnS/PS with PS at different porosities
a—4mA/cm?>  b—9mA/cm?  c—14mA/cm?

SIUAMBR B L (40 B3 1:1.1001.28 71 1:1.13:1. 14, #& A4
ZnS/PS B AR K ST HESR M A .
& 4 2 AE PS FLBRE R ZnS/PS S REE ) I-V 45

:
oY

| 4mAfem? |
\! /
y Aie
[ 9mA/chf/ /
///IJ/

[ee]
Lo ==

J/(mA-cm?)
[S*] B D
(=}

/:.‘.;:,_f ~ 4mA/cm
0 10 20 30
voltage/V

b S

-30 20 -1

(=

26

Fig. 4 I-V characteristics of ZnS/PS heterojunctions with PS at different po-
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