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Abstract

Solar cell is one of the most importantelectrical-optical devices that can directly
convert solar energy into electricity. Solar energy is a type of renewable energy that is
clean, and environmentally friendly. Currently, there are many types of solar cells, each
with different production methods. One important step in the production of solar cells
is curing electrodes to enable the solar cells to supply the currentwell to achieve ohmic
contact property at the interface of electrodes and the material layers of solar cells.
This procedure requires a temperature higher than the Eutectic point of Al-Si phase
diagrams in a short firing-period of time. In typical production process of solar cells, a
furnace operates on the rapid temperature with using a conveyor belt through each
furnace chamber. Soaking and heating profile is significantly effective on the efficiency
of the solar cells.

This research has studied a rapid thermal furnace of used with short-wave
infrared lamps to determine the soaking and heating profile for production of new
structural cells in the laboratory scale. In the fast-firing process, the samples initially
conveying through the drying zone (200-300°C), the burning zone (500 - 600°C), firing
zone (800-950°C) and cooling zone, respectively. The system design is based on the
principle of Natural Convection heat transfer. In the cooling zone, the temperature is
100°C with soakingtime for 7 seconds by controllingthe conveyor belt with motor drive.
The solar cells based LBSF and BSF structures were operated under fast firing process
with various soaking conditions of 7, 10, 15 and 20 sec for each condition heating at 890
°C, 910 °C, and 930°C. The test results illustrated on the display that correctly match

with the set value. The fast firing furnace properly works till complete process.
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