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Abstract :

The photosensitivity of SiC films grown under different N concentration has been

studied in situ during the growing process of SiC films, which prepared by hot filament chemical

vapor deposition ( HFCVD). Experiment on photosensitivity characteristics of the samples

preformed both at room and high temperature (410°C), respectively. The results show that the

photosensitivity of samples is influenced by the processing parameters of preparation and it is

almost identical at room and high temperature. There is certain photosensitivity for the SiC films

in different wavelength conditions. This indicates that SiC thin films will have a good potential

application for high temperature photosensitive sensor.
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0 Introduction

Silicon carbide (SiC) is a wide bandgap
attractive
different

semiconductor material with many

features. It crystallizes in many
polytypes, which differ from one another only in
the stacking sequence of a double layer. Each
double layer consists of two planes of close-packed
Si and C atoms (one Si atom lying directly over one
C atom) and each successive double layer is stacked
over the previous one in a close-packed
arrangement. Because there are three different
relative positions of the two successive layers,

They

correspond, respectively, to cubic, hexagonal or
[1-3]

many long-range orders can be found.

rhombohedral lattice structure arrangements

Whatever the polytype, the chemical and
physical characteristics of the materialt™! make it a
potential candidate for sensors and devices
operating at high temperature, high power, high
frequency and in chemically aggressive or nuclear

o8] Moreover, among the different

environments
polytypes, cubic -SiC is of special interest.
Because it crystallizes in a ZnS-type structure, it
can be deposited on silicon. Certainly, there is a
21. 9% lattice mismatch between SiC and Si, which

makes the hetero-epitaxy of SiC/Si very difficult,
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but with the full potential processing capability of
standard silicon-technology lines, the resulting
material seems very appealing for smart-sensor

0111 The silicon-based semiconductor

applications
sensors can be used only up to a temperature of
about 200 C because of the small band gap of Si.
Therefore, we developed a high temperature
sensor based on the large band gap semiconductor

SiC.
1 Experiment

A schematic diagram of the HFCVD device is
shown in Fig. 1. The HFCVD device consists of a gas
providing-system, a growth chamber and a gas
pumping-system. The reaction gases were controlled
by D07-7A/2M Mass-Flow Controller. The hot
filament temperatures were measured by the WGJ-01
optical pyrometer (range 900 ~ 3 200 C). The
substrate measured and
controlled by DWT-702 Temperature Controller.
The growth chamber pressure was measured with
the FZH-2B (20 ~1. 0 X 10 ° Pa) and the SVG-
2FM (1. 0 X 10° ~ 1. 0 X 10° Pa) compound

vacuum gauge. The gases used for the experiments

temperatures  were

are pure methane (99.99%) as the C source, pure
nitrogen (99.99%) as the doping N source''?, 5%
silane in hydrogen as the Si source, and pure
hydrogen (99. 99%) as a kind of dilution,
protection and etching gas. The substrate was p- type
Si, (111) surfaces and its resistivity is 6 ~ 9 * cm.
Substrate

wafers were prepared by general

method and the growth procedure of SiC films
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Fig. 1 Schematic diagram of SiC HFCVD device
carried out in a vacuum chamber®!,

Diagram of measuring device was showed in
reference[ 14 ]. The device has been put into an light-
tight box with provided holes where the measuring
light ray can get to the surface of the sample. The
resistance of different sample was measured with
LCR data-bridge 2810A. 12 V and 100 W
tungsten-halogen lamp in light source system was
provided by direct current supply to get stabilized
output of light power. The incident light reaching
the silt was splited by WDF type Monochromatic
Spectrometer, and the monochromatic light with
certain bandwidth could be obtained. Intensity of
light was usually detected by radiant power meter,
thermoelectric, photo counter and light power
meter. Power/Energy Analyzer was used in this

experiment.

2 Results and discussion

Relative variation of resistance vs wavelength
of different nitrogen doped samples at room
temperature is demonstrated In Fig. 2. Vertical
axis is relative variation of the film resistance AR=
Rx—R,. In the formula, Ry is measured resistance
of the sample in light, R, is dark resistance of the
sample, respectively. Abscissa axis is wavelength
of the measuring light ray which ranges from 450 nm
to 700 nm. Solid rhombus, hollow circle, hollow
triangle and solid triangle represent measuring
result of SiC samples with 1%, 2%, 3% and 4%
nitrogen doping content, respectively, at room
temperature. The result shows that the highest
resistance relative variation of the 1%, 3% and
4 % nitrogen doped sample locates at about 500 nm ,
640 nm and 620 nm, respectively, and their values
are correspondingly 0. 942, 1. 183 and 1. 301. No
other obvious peaks are observed in the given

wavelength range. These reveal that the samples

have higher sensitivity to the light with wavelength
about 500 nm, 640 nm and 620 nm, respectively.
Namely, these samples have better selectivity to

the measuring light.
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Fig. 2 Relative variation of resistance vs wavelength in
different nitrogen doped sample at room temperature
For 2% nitrogen doped sample, the highest
peak (1.173) and secondary peak (1. 621) appear
at 580 nm and 680 nm, respectively. This result
indicates that the higher
sensitivity to the wavelength of both 580 nm and

same sample have
680 nm, in other words, the sample has bad
selectivity to the measuring light, at least for the
former.

Fig. 3 shows relative variation of resistance vs
wavelength of different nitrogen doped sample at
high temperature (410C). It shows that the
influence of the wavelength on relative variation of
sample resistance is approximately in agreement
with the results at room temperature in Fig. 2. it
highest
variation of 1%. 3% and 4% nitrogen doped

samples appears at about 500 nm, 640 nm and 620 nm,

means that, the resistance relative

respectively, and no other remarkable peaks are
observed in the given wavelength scope. These
samples have better selectivity to the measuring
light. For 2% nitrogen doped sample, there are
the highest peak and secondary peak at 580 nm and
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Fig. 3 Relative variation of resistance vs wavelength
in different nitrogen doped sample at high
temperature(410°C)
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