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Silicon paste prepared by boron doped Si nanoparticles and organic carriers is used as the source. The Si

wafers from the standard process of solar cells are used as the substrate. The Si paste is fully screen-printed on the

1

preprocessed Si rear surface and dried, and then a homogenous B-doped Si cladding layer is formed by picosecond
laser. During the process, B diffuses into the substrate. The structure of Si cladding layer and doping performance

of B element are observed by laser scanning microscope, scanning electron microscope, and secondary ion mass
! . .

Sunergy's production line.
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spectroscopy. The results show that the Si cladding layer formed by picosecond laser is uniform and dense without
OCIS codes 140.3390; 160.4236; 160.6000; 350.6050

cracks and voids. The highest B concentration in the cladding layer is about 310" atom/cm?®, and B is doped into

the Si substrate for the depth of 0.5—1 pm. Cells with an average efficiency of 20.3% are fabricated on China
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JETE S i BT (SEMD 3K B - 305 (SIMS) 55 = B 40 1 8 J2 19 AL 25 K RN Bl T 3R i 97 18
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2 SEER AR O

FHGHEER F Ry 156 mm X 156 mm, JE B 180 pm, LN 1~3 Qecm Y P B B 7 5 i i Jr, 45
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O3RN A A B X I O B S e, WOGER K R 532 nm, F IR 1~15 W OGHEEAR A 40 pm,
FAEMBAR K 100~1000 kHz, HHEH 1~12 m/s.
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Fig. 1 Flow diagram of cladding silicon paste by ps laser
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Table 1 Correspondence between the surface state of the material and the laser power density

Laser power density /(W/cm?®) 10°-10" 10'-10° 10°-10° 108-10"
Surface state Heating Melting Vaporization Plasma
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Fig. 2 Microscopic laser profiles of ps laser cladding process. (a) Preprocessed Si wafers; (b) screen printed Si paste;

(c) rear surface after ps laser cladding; (d) three-dimensional contour map of laser cladding surface
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Fig. 3 Microscopic laser profiles of ps laser cladding under different repetition rate and scanning speed
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Fig. 4 SEM images of (a) the cross-section morphology and (b) enlarged interface region of Si cladding layer
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Fig. 5 Boron doping profile in the Si cladding layer measured with SIMS
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Fig. 6 Process flow diagram for fabrication of SP-PERC using Si paste and normal PERC
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Table 2 Parameters of SP-PERC and PERC cells (100 cells from one batch of substrate as a group.,

Ey represents average efficiency with deviation of £0.1)

Cell group Vo/mV Jo/(mAscm™?) F /% E«/% R./(Q+cm®)
SP-PERC 658 39.08 78.9 20.3 0.46
PERC 655 38.95 78.3 20 0.55
:l: »
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