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Damage-Removal and Passivation of Polycrystalline
Black Silicon by Reactive Ion Etching
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deposition method, and the samples are treated by rapid thermal annealing. Results show that damage layer could be
and 306 cm-s !
Key words

Polycrystalline black silicon with a periodic structure are fabricated by the combination of SiO, nanospheres
removed completely by dipping into NaOH solution, and the nanostructure is smooth while maintaining the original
OCIS codes
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mask and reactive ion etching method. The damage layer is removed from energetic ion bombardment by dipping into a

—

diluted NaOH solution, and the polycrystalline black silicon is optimized. Al,O, thin film is deposited by atomic layer

black silicon structure. A balanced effect combining surface passivation and anti-reflectance are obtained after the
=]

rapid thermal annealing at 450 C . Minority carrier lifetime and effective surface recombination velocity are 29.34 ps
160.6030; 220.4241; 350.6050

,respectively. In the visible wavelength range, the average reflectance reduces to 7.12%.
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Fig. 1 SEM images of surface and cross-section for black silicon. (a)(b) Before NaOH treatment;

(¢)(d) after NaOH treatment; (e)(f) after Al, Q5 passivation
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Fig. 2 Reflectance of the black silicon after NaOH treatment with different time.
(a) Without Al, O; film; (b) with Al, Oy film

0216001-3



it ES S il

AR RIS B 0 s B B S AlA S F 38 OB H R 5.31 %, A0 B 150 s B ISP 35 IR0 7.56 %6 L 1 Gk A o
BIRS%HR 19.96 %0 . ML H AT KT 150 s B, Ak S5 A Sl 14 1 357 5 G 4 AR A B ek Ak B B 1) A Ak 5 A
580 nm PR AN AR & L EE S,
33 WARAEMEXNELEEELFERIZME

AR F 8 v HAE AR AT toacs ERTA BIF T urtace M R A BFFAT T poarrace TEFHRE , BATZ
[] 4 G 22 N

1 1 1 1

I + + 4)
Teff T bulk T tsurface T hsurface
T 75 i KT 3R A 3, AR i o TC 95 K HR I AR B & #H AR (SRV)
Su= 1, 5)
2T

SRS A BT A R W ORRE R
BEGBEAL T2 500 “C e HGE AR T 5 A fl SRV BB, Wi b BN ) A5 A I ) 3 B . B A
B ] BB L 2 T A5 B F Tt SRV 208 T W 3 5L R 2 RIE 2 %8 B H- 26 1 1 W4 05 . 5% 1 e 75 2
FiE B T R B O A 2 ATl 48 400 22 . 2 A LA ) 1 495 00 45405 J2 O 3 141 %6 5 4
FBr. RETAL B A RE S B IG /D F 75 LA 5.38 ps, SRV A F] 1672 cm « s 15 BALBEAF AN 120 s i,
b FAEAE BB 27,42 s SRV By 328 e+ s LWL 500 2 S 22 B F i 2 DA B 1
Y SERIN LT 75 A R B 6 7% 2 J5E DR T 2 A R A 1) 10 96— S R4 T BB 4 40 25 10 7 9 3K
30 1800

g X —— 1600

< 25t

£ 1400 _

+ - i)

g2 1200 @

g 15} 1000 §
<

5 N

g ol 800 2

%’ N 600

S bHF S~ ]

g — 400

1 1 1 1 1 1 200
0 30 60 90 120 150 180
NaOH treatment time /s
&3 flifk H2: 500 “CPREiR k5 B 5 o 27 5w B SRV A B B b 2 (6] A it &
Fig. 3 Curves of minority carrier lifetime and SRV values in passivated and 500 ‘C annealed samples versus alkali

treatment time
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