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Abstract: Surface recombination loss should be reduced for high efficiency of solar cells. To reduce this

loss, the BSF (back surface field) is used. The BSF on the back of the p-type wafer forms a p+layer,

which prevents the activity of electrons of the p—area for the rear recombination. As a result, the leakage

current is reduced and the rear—contact has a good Ohmic contact. Therefore, the open-circuit-voltage

(Voc) and fill factor (FF) of solar cells are increased. This paper investigates the formation of the rear

contact process by comparing aluminum-paste (Al-paste) with pure aluminum-metal(99.9%). Under the

vacuum evaporation process, pure aluminum-metal(99.9%) provides high conductivity and low contact

resistance of 4.2 mQcm, but It is difficult to apply the standard industrial process to it because high

vacuum is needed, and it’s more expensive than the commercial equipment. On the other hand, using the

Al-paste process by screen printing is simple for the formation of metal contact, and it is possible to

produce the standard industrial process. However, Al-paste used in screen printing is lower than the

conductivity of pure aluminum-metal(99.9) because of its mass glass frit. In this study, contact resistances

were measured by a 4-point probe. The contact resistance of pure aluminum-metal was 4.2 mQcm and

that of Al-paste was 35.69 mQcm. Then the rear contact was analyzed by scanning electron microscope (SEM).
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Table 1. Condition of forming the rear contact.

paste model Ferro.Al 53-120

squeeze shore 70(red)

mask to squeeze 16.0 mn

mask to substrate 5.0 mm

paste viscosity 300-500 poise
print speed 40 mm/sec
mask mesh 200 mesh
printed thickness 34 (m

Temperature (°C)

900 —
800 —j
700 —
600 —

500 —
Bum-out
400 —
300 —
200
100 —

Time

Fig. 1. Firing flowchart.

Table 2. Condition of forming the BSF (screen printing).

2=%=(C) Al 2k (sec)
810 60 80
870 60 80
900 60 80

Table 3. Aluminum specification.

Al back contact

PO # DSO-KI-660

Order # Cust. DASOM RMS
Material Aluminum pellets
Size 1/4" dia. X 1.4” thick.
Purity 99.999%

Thermal evaporation< 2240C°] iL2elA 2485
e n2dHE AY 4 Q= boat’} BLE} ut
Ly

A B AFAME HE A 3410C L] dox
Ad F g A4 Zel 100 mm, & ZeolE 50 mm
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Table 4. Condition of forming the BSF (vacuum
evaporation).
25(T) Al ZH(min)
600 20 30 40
700 20 30 40
800 20 30 40

Table 5. Resistivity, conductivity, sheet resistance of Al
& Al-paste.

Material Rp A7NAEE A

arena (mQ - cm) (s/cm) (mQ/sq)
Aluminum(99.9%) 42 23.8 12.2
Al-paste 35.69 28.02 14.7
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15.0kV 10.8mm x700 50.0um

Fig. 2. Screen printing using the Al-paste, 900C, 60 sec.

15.0kV 11.0mm x1.00k

Fig. 3. Thermal evaporator using the pure-Al, 800TC, 40

min.
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