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Abstract: This paper describes the elecrtical and optical characteristics of N2 doped porous 3C-SiC films,
Polycrystalline 3C-SiC thin films are anodized by HF+CzHs0H solution with UV-LED exposure. The growth
of in-situ doped 3C-SiC thin films on p-type Si (100) wafers is carried out by using APCVD (atmospheric
pressure chemical vapor deposition) with a single-precursor of HMDS (hexamethyildisilane: Si2(CHas)g). 0 ~
40 sccm N2 was used for doping. After the growth of doped 3C-SiC, porous 3C-SiC is formed by anodization
with 7.1 mA/cm? current density for anodization time of 60 sec. The average pore diameter is about 30 nm,
and etched area is increased with N2 doping rate. These results are attributed to the decrease of crystallinity
by N2 doping. Mobility is dramatically decreased in porous 3C-SiC. The band gaps of polycrystalline 3C-SiC
films and doped porous 3C-SiC are 2.5 eV and 2.7 eV, respectively.
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Fig. 1. Surface SEM images of doped porous 3C-SiC with Ne
flow rate; (a) 0 scem, (b) 10 scem, () 40 scem

SicC (111)
’; PSiC : 0 scem N, flow rate
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PSIC: 10 scem N, flow rate
g PSIC : 40 scem N, flow rate
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Fig. 2. XRD spectra of the porous 3C-SiC with dopants.
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Table 1. Variations of carrier concentration and mobility
of thin film and porous 3C-SiC grown with N2 flow rate.

N2 flow rate
(sccm)

0 10 40

Carrier
concentration
(cm®)
Mobility
(em’/V - S)
Carrier
concentration
(cm?®)
Mobility
(em*V + S)

6.08E17 | 1.26E18 | 5.03E18
Thin film

6206 | 7214 | 764.7

1.34E16 | 1.07E17 | 5.29E18

Porous

6487 | 266.6 43
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Fig. 3. FT-IR spectra of porous 3C-SiC with
dopnants.
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Fig. 4. PL spectra of thin film and doped porous
3C-SiC.
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