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Properties of Silicon Nanowires grown by RFCVD
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Abstract

We have synthesized silicon nanowires by using RFCVD(Radio Frequency Chemical Vapor

Deposition) system on Au deposited p-type Si(100) wafers, and investigated their physical and

electrical properties. The silicon nanowires had been grown in the atmospheres of Ho, N2 and SiHy at
10 Torr at the substrate temperatures of 700+5 C and 810%5 C, respectively. FE-SEM analysis
revealed that diameters of the silicon nanowires are 50~60 nm with the length of several mm. XRD

analysis showed that the growth direction of the nanowires is Si[111]. Field emission characteristics

showed that the turn-on voltages at the current of 0.01 mA/cr are 10 V/um and 85 V/um for the wires

grown at 7005 T and 81015 T, respectively.
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Table 1. Experimental condition of  silicon

nanowires.
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a3 1. 64045 TollA A9 30~100 nim =2L7] ¢ 38 4. 70045 T4 RFCVD #x5 o] &3l 30%
Au-Si 44338, Bk A dElE Y gholeje] SEM
Fig. 1. A FE-SEM(Hitachi S$S-4700) image of w ApA,
about 30~100 nm Au-silicide, pre- Fig. 4. FE-SEM(Hitachi S-4700) cross section
processed at 640+5 C for 60 min. images of the silicon nanowires at

700+5 T using RFCVD for 30 min.

TE 2. 70045 CAM RFCVD 3A& o188 08 9 5 51015 v RFCVD FHE o1& 30
Fig. 2. FE-SEM(Hitachi S-4700) images of the SEM ¢ Apa.
Siliond manbwines, ol 0055 T msng Fig. 5. FE-SEM(Hitachi S-4700) cross section
RFCVD(radio frequency chemical vapor images of the silicon nanowires at
deposition) for 30 min. 810+5 C using RFCVD for 30 min.
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Fig. 3. FE-SEM(Hitachi S-4700) images of the o] TEM A7,

silicon nanowires at 8105 T using Fig. 6. TEM(Jeol 2010) images of the silicon

RFCVD for 30 min. nanowires at 700+5 C.
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Fig. 9. XRD data of the silicon nanowires at
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Fig. 11. Field emission data of the silicon
nanowires at 810+5 T.
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