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Abstract: The texturization technology of multicrystalline silicon wafers is the key step of solar cell manufacture.
Based on the acid etching technology widely used in industrial-scale manufacture, the influence of etching time and
the components concentration of etching solution on the structure of texturization surface and reflectivity were inves-
tigated. In addition, the metal-catalyzed chemical etching technology was used to process the texture surface. The
etching solution used in this method consists of hydrofluoric acid (HF) and silver nitrate (AgNOs3). At the same time,
the texture surface and reflectivity of silicon wafers etched by these two technologies were compared to select the ideal
texture surface with uniform structure and low reflectivity. The results show that the best texture surface structure and
reflectivity can be obtained under following reaction conditions: concentrations of HF and AgNOj; of 4.6 mol/L and
0.02 mol/L, respectively, reaction time of 90 min, and room temperature. The average reflectivity of silicon wafer after
etching in this condition is 8 %, which is far lower than that by traditional method in current industry.

Key words: diamond wire-sawing; multicrystalline silicon; texturization; reflectivity

KPHAECAR & R G H AT Bl v MR AE 22 b fek K PH A Fl b 10 B0 s 332 A 1 R 20,
PR R . TR, SRR R & Y, 81 B Rb SR UIE, RN 22 35 ShRb 3% vh R Bk Ak Tk
2050 FAERGAR A BTN LA RORA R 3000 GW, BRI ANV B R AEVE R, BEm AT OIED Rk 4
205 SRR AP 1%, RIEE K. WD, B e B 1) 5 12K o WA R[] 2 E AN

H A0 FH 0K BH B F it > 22 S 1k K PH A Ha it AN R AR I A & B, e A4 WA 0k 2L [R]

WisHER: 2016-11-29; Y&k HER: 2017-01-18
FEBWH: K BRBIAREE(51574057); R RFEABIIN Y 55 9% L 10 8 4 (DUT15QY07)
National Natural Science Funds of China (51574057); Fundamental Research Funds for the Central Universities (DUT15QY07)
EZ RN RIREE1991-), %, L5904, E-mail:wuxiaowei261@mail.dlut.edu.cn
EIEE: {1, HIFU%. E-mail: lijiayan@dlut.edu.cn



986 LM R A R

32 4%

BT IR . BTE C AR T A Tz N A,
(EATSAEAE — 28 ) R, WA dE b By SINR IR
BHATS R AE . FESAFE R DRI (A A0 L AT
S E R A VIR AR RS R VIEIR A
5 I IR G e N R, s AR
FKUNEN SN 2 SR DT HN I B SR . H i R <
I DI RIAE 2 ik il 6 v T 32 I 11 Jit PR 3 22
HH R —RZ N A, B
WL DI 22 i B0 BLAT R R 1 2R 05 X
REAT SR Ak 3,

ek P (180 1 2 5 A e K PH R H it 7 7 o A P AR
HEN 3o LK H IR A A (1 3 1 A
o RP AR, IR S5 R AT DO YR B 2 T
AREEFEAR o T I 3 e 2 4 A5 R B D' A 55 1 o 1A Ak
M JE AT RAP AR 22 R, AT B A & A K B
e HL it 6T R BH G 1) S AR %, 3 i g e Ol HL AR e K
U H A Tl b SR R R 2R Sk S R R
PR JES AR AR, E A IR A O A AR, o A A
J R AR, TR AN AR I AR A AR K
VEPELR S W R, AR P R A M 0K ) 4
CARVNITNG 19855

BEXT RS RO FREIRAT (AR 7, S el 1R
B PGS VB AT 2K, 22 R e R T IR ik kAT 1
DR, AR IXR S 1A e W 2 D) 22 ek A 1) 38 1 o
DRINAFAERLZ IR A7 SCHRR B 2 063 20 #r < W)
ATOVEIRE )Y R, RIVIEAE— 2 IR REIED, o
FERIIRE A DT X T, ry ol 201K B AR TR e, b
A AR R () A7 AR AL A AL SR (MR TR AT VAN E Y - 4
WIZe DI H 2 Atk o PRI AR AR SO R i SR AR
FRZHL, I < AL B T BRI 2R, LAY
A7 R0 M 25 Bk < M e D00 22 e ik e (R, AE SR R
T R 35) S 1R 80T 45 A, B 1T R A A I A R
B

1 LWHZE

1.1 BRFIH

B b S D) RN 2 fE L W IR T2
o= RO A 1 EEEC LE 2 HF(40wt%) @ HNOs
(68wt%) : H,0=1: 5 : 3, % F RN 130!, 4
BFF 530 T 50 T A %) B2 T B R s B i) A T
228, WU G I 26 V) ) 2 d ik i 3% T ) 9%
B3 K R 3t 2618 5 1 o
1.2 SEENLFEERSIZ

KU HE(40wt%)F1 AgNOs 75 K J& ), Wi
4394 4.6 F10.02 mol/L, T ST I N SV i
V) F 4 W 2 D151 22 R 0 T S sk T 30 e S it
(150
1.3 S FE

I TM3030Plus 2496 HL ¥~ b Ak 55 WL ¢ il %
JE A RO S, 1 Lambda 7508 HU4&4b—1]
WL—AT £E A0 43 560 BE VI A 2 T ) SRS 26

2 HREWE

2 fi AR T [ I PR SR A (1) 2K R 1
PR RT3 50, DR 22 it fek vt P R 1T R A6
WROBERE PEE 305 (2) 2 I 4 T s 45 4 )RS, A7 R T
TEBFRCR K77 4o ATBEITRW, 2 il SR OR
o BB A SR T A 8 e Y o LU KT i, DR AR A
WEFL T I D) R 2 S AN R RISk 2T B 1
SR TR SR WSE N E a7 A AL 2
DIEI 2 S R IO L 3, I T DL
WS DVFIIRAT (K 22 Sy R T R, A AE D) B R
HA DA AR RURE AT e 3 TR LA i B 1 (1,
XSS 3 A BB 55 i < W2 D) 110 22 it ik
J7 TGS CEBET- T, A7 AR S W2 PR 4581 7 7 (1

%30 um

1 ORJE R D) E] () AN W2 D) % (b) 22 ek P 3 10T 1) SEM TR

Fig. 1 SEM images of noncorrosive slurry cut (a) and diamond wire cut (b) multicrystalline silicon wafer surfaces
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Fig. 2 SEM images of multicrystalline silicon wafer surface after etching at room temperature in the solution with HF: HNOs:
H,O=1:5":3for130s (a), 180 s (b) and 280 s (c)
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Fig. 3 Reflectivity curves of multicrystalline silicon wafer after
etching at room temperature in the solution with HF: HNO;:
H,O =1 :5": 3 for different time
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Fig. 4 SEM images of multicrystalline silicon wafer surface after etching at room temperature in the solution with different volume
ratios of HF, HNO; and H,O (1: 5: 3(a), 2: 5: 3(b) and 3: 5: 3(c)) for 130 s
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Fig. 5 Reflectivity curves of multicrystalline silicon wafer

surface after etching with different volume ratios of HF, HNO;
and H,O at room temperature for 130 s
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Fig. 6 SEM images of multicrystalline silicon wafer surface after etching at room temperature in the solution with different volume
ratios of HF, HNO; and H,O(1: 5: 3 (a), 1: 6: 3 (b), 1: 8: 3 (¢) and 1: 10: 3 (d)) for 130 s
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Fig. 7 Reflectivity curves of multicrystalline silicon wafer

surface after etching at room temperature in the solution with

different volume ratios of HF, HNO; and H,O for 130 s
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Fig. 8 SEM images of multicrystalline silicon wafer surface after etching at room temperature in the solution with HF and AgNO;
concentration of 4.6 mol/L and 0.02 mol/L for 30 min (a), 60 min (b) and 90 min (c)
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Fig. 9 Reflectivity curves of multicrystalline silicon wafer
after etching by metal-catalyzed chemical etching technology
at room temperature for different time
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for the multicrystalline silicon wafer prepared at different
conditions
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