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A Study on Mirror Surface Manufacturing Process for Solar Cell

Jongkwon Lee”, Jihwan Park®, Taehwan Song”, Kunkul Ryoo* and Yoon Bae Lee"

2 & =HdA ARFHE HEF9] 30% o143°] silicon 71¥e] 7 H siliconAA Y] HlEojt}, £ A tolAe ol# g
N 42 W7H87) Al silicon”| B4l STS 3048 AR&-aHEzL @ch. STS 3048 EYAAS 71#ez AME7] fisiMe 3L
i dufd 39S d27Ie R 8l7) ol STS 3049 Hsidnts dAlste] AFMRE BWe AY7E d¥uglth &
3, B 259 S A8 HH9 AntzAcA levellerE 78I FH:POYE 71 2E § Asjduile] 249 A
Fo S8 0.7cm® ZstelA STS 3049 HH Hajdntzd s 2] 93] Hafdel E=E 80°C~120°C, vk
320270 AsjdAnkE AAEATE 2 A3 2A/em?, 80°C, 108014 279nme] EHZEE EPOH, leveller AMEE
glycerine, ethylene glycol, propylene glycol2] 9&8 A3} Leveller FolA = ethylene glycolS 0.4 g/l H718IAS
wf dEEzEsE oF 1SnmEA 2 Bt 2P 23

Abstract The cost of material and slicing of silicon wafer occupied more than 30% of solar cell manufacturing cost.
The substitution of silicon wafer into STS 304 stainless steel could be the promising solution to decrease the material
cost. Moreover the stainless steel solar cell could have the advantage of low weight and durability. However, the highly
polished surface is required to meet the characteristic of solar cell. The electropolishing process in phosphoric acid
based solution was used to get the surface quality. The obtained result was 28 nm obtained in current density of 2
Amp/cm2 at 80°C. The leveller effect of glycerine, ethylene glycol and propylen glycol was studied. When the 0.4 g/l
of ethylene glycol was added to the electrolyte, the surface roughness was best, 15 nm.
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Table 1. Chemical compositions of STS 304 (wt%)
C | Si P S| N|C | M

Fe Mn

bal [0.087] 0.68| 1.07(0.025/0.015( 8.10(17.79] 0.21 {0.036|
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Table 2. Results of roughness test data (nm)

o
.LE(QC) 80 90 100 110 120
A] ZHmin)
3 30.2 295 321 333 48.6
5 284 319 34 44.6 34
10 279 46.8 348 33.2 385
20 29.6 31.5 98.3 293 41.2
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Figure 1. AFM 3-D topography before electropolishing
(Rms: 113 nm).

Figure 2. AFM 3-D topography after electropolishing
(Rms: 27.9 nm).
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Figure 3. AFM 3-D topography after electropolishng
added with leveller (etheylene glycol, Rms: 14.8 nm).

Figure 4. AFM 3-D topography after electropolishng
added with leveller (propylene glycol, Rms: 22.2 nm).

Figure 5. AFM 3-D topography after electropolising with
leveller (glycerine, Rms: 36.7).

Table 3. Results of roughness test after added with leveller

(nm)

Wb 3@ 02 | 04 | 06 | 08
Glycerine 36.7 339 42 424
Propylene 222 324 30.7 44

Ethylene glycol 254 14.8 239 313
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