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Table 1 The acidic etching experiment of multicrystalline

silicon at room temperature(volume ratio)

Etching rate/ Reflectivity

HNO; HF NaH,PO,.2H,0O
' e ’ (pm *» min~ ") /)

1 1 0 109 32.0
1 3 3.5 16. 2
1 9 10 0.7 17.3
6 1 5 1.25 37.6
6 3 10 0.7 29.3
6 9 0 76 22.0
12 1 10 0.75 38.2
12 3 0 5 33.0
12 9 5 51.5 29.1
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Fig. 1 The morphology evolution of silicon surface in HNOj;-rich etchants
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Fig.2 The morphology evolution of silicon surface in HF-rich etchants
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Fig. 3 The evolution process of the crack belts of silicon surface

2.2 NaH,PO,.2H,0 & ik > /& i i E R %20
B4 B HE « HNO, =9 = 1 iF LT,
GeMF NaH, PO, 2H, O %5 1% 55 il 3 BE 14 52 1)
Hy ERAL, XS R B O P R & NaH,PO,. 2H, O %
W s i E B T ol B PR, K2R 26 pm/min, 2
o7 2558 42 ) o L it I 17 B T A i S ok T B
J b v o SCHE— 25 IR T R 0 B [ B 2 7 AR 4T A
e NO, S iR 5 B e s i A 2% Fi
NaH,PO,. 2H,0, Jz hj # B W] W f& A%, 24 HF :
HNO, : NaH,PO,. 2H,0=9 = 1 : 1 i}, J ) 3 J&F
TR HAME R 19 pm/min, FET 27%; 4
HF : HNO, : NaH,PO,. 2H,0= 9:1: 3 i}, &
N BE N 6. 5 pm/min, T T 750 M E
NaH,PO,. 2H, O & & B9 A Wr 35 i, 3 B2 A8 16 & ¥
#FFE4, X4 HF : HNO, : NaH, PO,. 2H, 0=
30

25

20 HF :HNO, :NaH,PO,.2H,0=9:1:.¥

Etching rate/(um'min ')
I

0 2 4 6 8 10 12
NaH,PO,.2H,0, =X
A 4 NaH,PO,.2H,0 % i &t Ji§ ik 35 & % vy

Fig. 4 Effect on etching rate with different additions of
NaH,PO,. 2H, O solution

91 7HF, RN ERARFEAE 2 pm/min 47,
Iy NaH, PO, . 2H, O & & 19 3 2l % 5z 0 o B gl 22
BN o X R T IC 38 A ol Ak 2R 7 R W] AR
UEBEASHEUCHE 19 J3 ok 3k B R AR — 380, 3 % 7
Jo e g 4 ) LA Y L
2.3 FHRMK

Bl 5 FRIEL 6 4300 k00 e SR 85 b 2% 440 F 22 ik
FM G R M &R £ & 3R T 0 SEM A
AFM JE 5. B T, AN EE B R T 5 B A
ANTF 1 B B %, W0 IR R R CR B o) 1 3 = R
3500 G ik BRI i 9l S L RGBT R IR, R
$i. W HF B, fF B 3R 5 T8 2R 96 1 2 16 Ji il
Gt HF & 500 80 5 il bo B 42 BN fh AR TP B
AL SRR S o W RS 7 o HF ¢ HNO, ¢
NaH,PO,.2H,0=9 : 1 : 7 &}, g fi /ML 72— i
1E @3~O7pm Z[E) K — A 1 pm 47, £ FhiiE

10

601
300 500 700 900 1100

50 .
20 b\\ Initial wafer
Wavelength/nm

30
W5 W RBREmANT % & RE A FEd&

20 Acidic textured
Fig. 5 Reflectivity of multicrystalline silicon surface

Reflectance/(%)

under initial or acidic etching condition



2 KR 2 S < 20k T 2 TR RS e o £ T T 225

0
30.00x30.00pm Z 0.00-3497.40pum

(c) AFM(three dimension)
/_"_"“\
] ] 815
Width/um Height/um Angle/(°)
—[3.32 0.46 7.899
2.04 ——
pm L —
0g— : 838y
Width/um Height/um Angle/(°)
=k B R
30.00%30.00pm —10.04 0.00 0.00
(d)AFM (two dimension)

H6 BREMmAMHTS HELTREN SEM 1 AFM B4t |

Fig. 6 SEM and AFM of texturing of the silicon surface under acidic etching condition
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Texturing of Multicrystalline Silicon with Acidic Etching

ZHANG Fa-yun'., YE Jian-xiong®
(1 Department of Solar Energy Science and Engineering , Xinyu University, Xinyu, Jiangxi 338004, China)
(2 Department of Mechnial and Power Engineering , Nanchang Institute of Technology, Nanchang 330099 China)

Abstract: Texturing of multicrystalline silicon were prepared by isotropic acidic etching. The mixtures
contained hydrofluoric acid(HF) and nitric acid(HNO;) , with NaH,PO,. 2H, O solution added as diluents.
Texturing of multicrystalline silicon were analyzed by SEM, AFM and ultraviolet spectrophotometer, and
the mechanism of silicon etching was preliminary discussed. The results show that the surface of
multicrystalline silicon being etched has uniform etched-pits and efficient light trapping with NaH,PO,.
2H, O solution added as diluents in HNO,/HF mixture. Optimized the conditions, etching rate can control
about 2 ym/min, and it meets requirement for industrial production. In HF-rich HF/HNO; mixtures the
surface of multicrystalline silicon easily form etched-pits with sharp edges, more or less small hole,and the
lowest reflectance can reach 16. 5% ~ 17. 5%. In HNO;-rich HF/HNO, mixtures the surface of
multicrystalline silicon form shallower etch pits, larger size bubble-like texture or polished Si wafers and
the higher reflectance.

Key words: Multicrystalline silicon; Acidic etching; Texturing;reflectivity ; Morphology





