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Abstract

CuO-silicon core-shell nanowire array is widely used in various types of sensors and lithium-ion
batteries and other fields. In this paper, high quality CuO nanowire array was prepared by anodic
oxidation method and the influence of annealing on the surface morphology was studied.
Amorphous silicon shell structure was formed on the surface of CuO by low-pressure chemical
vapor deposition. The effects of deposition time and doping concentrations of carbon and boron
on the microstructure of silicon nanowire arrays were investigated by scanning electron micro-
scopy and Raman spectroscopy.
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Figure 1. XRD patterns of the anodized Cu(OH), nanowires array and the
CuO annealed from Cu(OH),; the black line is the XRD pattern of Cu(OH),
sample and the red line is the XRD pattern of CuO sample

1. FEREEHIZH S EUANRLEMETIFZR AL EBFE R
1LiRRY XRD EiE, BL&ASELEA XRD ElE, ZAF LR XRD

i




SEl  20kV WD13mm~ SS30 x10,000 1pm —

Figure 2. SEM images of the Cu(OH), nanowires array (a) and the annealed CuO nanowires array (b)
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Figure 3. Raman pattern of the annealed CuO sample
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Figure 4. SEM images of CuO sample obtained from different temperature
annealling, (a) 150°C; (b) 200°C; (c) 300°C; (d) 350°C; (e) 450°C

4. FENRERAXFH THIZMELEFERE SEM E: (a) 150°C; (b)
200°C; (c) 300°C; (d) 350°C; (e) 450°C

—8, MHCRMAAEARGEHCRES, WHEFERYURR T EMYRE L, R T kA H
RTINS

K 9 ZYTRI[R]29 60 min £ & ) Raman B3t . WA AT DL HI7E 400~550 cm ™ BiHiE A ANEEXT BRI
P TEIAE] 73 om [ d B e, B U AL AL BN 500 em Yo ARAE SCHRIRAE, bR R S R TO
AT 521 em™, 24 TO fikbT 480~500 cm i, FondkfbiEF &G D BIGKBREERKSY, T TO
4T 500~520 cm i, FRBIRE S A SR B O R S R RS [25] [26]. DRI, A S i 4% R RERE
Tk T AR RER R AN, S T KSR

3.3. C # B 3] Si/CuO FlLHK LTI 57 A9 R

1 PECVD J7iEUTARRE L FE I H e A e AR, XA KRR TS 2 A5 2 . DTSR
¥F SiH, = 4 sccm, H, = 40 scem, VARG EE A 200°C, WUARITTE] 30 min, 4] 10 J& AN A H ek B 35 b ke
Fuft) SEM B, a. b ¢ A d 205 N SR E A 2. 4. 6 F1 8 scem. 4B E N 2 scem I, 4K E



4 %

100 —— cu(oH), 0.0000+
-0.0002 - —— Cu(OH),
95 4
-0.0004
90 =~ -0.0006]
-0.0008
= e > ]
-0.0010
80+ -0.0012-
| . U A U U A U U r 1 1T 1T 1T 1T 1 1 17
0O 100 200 300 400 500 600 700 800 900 0 100 200 300 400 500 600 700 800 900
Temperature (°C) Temperature (°C)
(@ (b)

Figure 5. TG pattern of Cu(OH), sample (a); and differential pattern (b)
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Figure 6. XRD patterns of CuO sample under different annealing temperature
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Figure 7. SEM images of Si/CuO samples with different deposition time, (a)
15 min; (b) 30 min; (c) 45 min; (d) 60 min

B 7. FRETARETERIRE/SE A HAAES A SEM . () 15 min; (b) 30 min; (c)
45 min; (d) 60 min

Figure 8. EDX area scan of the sample with Si deposition time of 30 min
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Figure 9. Raman pattern of the sample with Si deposition time 60 min
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Figure 10. SEM images of CuO/Si samples with different CH, concentration
doping, the deposition time is 30 min. (a) CH, = 2 sccm; (b) CH, = 4 sccm; (c)
CH, = 6 sccm; (d) CH, = 8 sccm; (e) CH, = 0 sccm
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Figure 11. EDX area scan of Si/CuO sample with CH, = 2 sccm
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Figure 12. Raman patterns of CuO/Si samples with different CH, doping
concentrations
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Figure 13. SEM images of CuO/Si sample with different B,H¢ doping con-
centration, the deposition time is 30 min, CH,; = 2 sccm; (a) B,Hg/SiH,; = 1%,
(b) BzH6/S|H4 = 2%, (C) BzH6/S|H4 =3%
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Figure 14. EDX area scan of CuO/Si sample with deposition time of 30 min,
CH, = 2 sccm, B,Hg doping ratio 1%
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Figure 15. Raman pattern of CuO/Si sample with different B,Hg doping ratio
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