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Abstract: Bi’*, Yb'* co-doped Y,0, down-conversion film has been prepared by the pulse laser
deposition technique on Si(100) substrate with the way of metal-assisted wet etching. The average
reflectance of the film has a minimum value of 5.28% in the visible region from 300 to 800 nm. Un-
der 311 nm excitation, the film can emit 980 nm light which is in the best response range to crystal-
line silicon solar cells. Compared to the film without anti-reflection structure that we have done be-
fore, the film with anti-reflection structure has the higher PL intensity. With the increasing of the
etching time, the emission intensities of Bi’ " and Yb’* increase monotonically. The enhancing light
conversion performance by using anti-reflection structure will provide a simple method to the light

conversion films which can be used in enhancement of energy efficiency for crystalline Si solar cells.
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Fig.1 SEM images of the surface structure of Si with differ-
ent etching time. (a) 40 s. (b) 60 s. (c) 90 s.

N T LR A B IR ROCR, AR AE

A TR] JE ok iR 8] R 3R AT B9 B e T A5 M AT 1Ok
SAVERE I 3, SO AR S AR A 2 R

Al LA, BREEFE 300 ~ 800 nm A UL E [l
() RS 280 47, T4% 5 1 6§ il ik 19 3 Aok R AE
300 ~800 nm AJ U, 315 B P4 119 Ji 55 256 385 3 1K T
10% , Horr Jg ph st 1) 54 60 s J2 90 s Ak 3
SR EAL, 7 300 ~ 800 nm {1 [l 4 1 °F- 34 2
B4 5. 16% F1 4. 07% . i H, J& st i
3ANEE ST 34 RS R AR D DY R
300 ~ 550 nm 1) S 5 23838 30 1T #RAE , B b AR
TEX TR o AN S 3 0 0 S S A R R T A
K+ 3 A

(D) RERRMBIA T HE 2R ML,
A WA FH Y 1 2 1T R K0, 5 R 22 kU
55 2R W, DT REATR B %

(2) 10 4548 J&8 T 9% A< 45 4 RUBE, (45 2
P RAEE R RIS, TR AIG S 3% 5

(3) FTH 45 A 25 BRAF A, HAE R 3 49 %
ATFERGREZ ™ NZS S H RS OB AT
DIRIA — AT 5 3R AR 1 22 J2 A0 5, 3k R T 5 R
AR 1) 22 2R AT R I8

80K — 90 s
i -—=-"60s
01 ., <+--40s
601 ~ T Si
s 0 el
= 400 T mmememeeeeeees
30
20
107'—':--—.-r___-_,____“____________),,.,.
| e | |
300 400 500 600 700 800
A/nm

P2 AN [ ot st i) ) 5 PO AR i ) S S 36

Fig.2 Reflectance of the samples with different etching time
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Fig.3 XRD patterns of Y,05: Bi, Yb films prepared on Si
(100) substrate with different etching time
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Fig.4 SEM images of Y,0,: Bi,Yb films prepared on Si(100)
substrate with different etching time. (a) 40 s. (b)
60 s. (¢) 90 s.
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with different etching time
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