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Abstract

This research involves with design and fabrication of a prototype quasi-automatic
machine for producing the film patterns based on stamping technique. The patterned
dielectric film and doping film were created on n/p junction silicon wafer in order to
improve the higher efficiency of silicon solar cells without using a complex photolithography
technique. The quasi-automatic stamp machine can produce the patterned film in one
procedure step, conserve the raw solution material and use for producing low-cost solar
cells. The stamp machine consists of the many main components such as flash foam part
which is a good adsorb porous-polymer. Power transmission part by using a ball screw
system and gear driver with stepping motor to be controllable its speed and its directional
rotation. The stamper distance to solar cell is controlled by programing Arduino
microcontroller. This design contributes solar cell production with various sizes such as
cells 3 cm?, 4 cm? 55 cm? lag 8 cm?. Flash foam is a polymer material which has flash
lisht responsibility. The line pattern was obtained the smallest size of 100 micro-meters.
The experimental results are found that the machine obtained accurately the line pattern
on the solar cell wafers. The desired width of line is patterned straightly with its error below

2.5% comparing with the original-pattern.

Prototype of crystalline n/p Si solar cells based local back surface field (LBSF) were
demonstrated by using a quasi-automatic stamp machine. Formation of p** pattern from
stamping boron dopant solution was tested on the rear side of n/p-Si substrate. In
additional study, patterning hydrofluoric acid stamps on dielectric layer to form the line
opening which is positioned to the p'* line. The line width of localized p** region directly
effects to solar cell efficiency. 500 micrometers width with 15% aperture ratio can
contribute the power conversion efficiency improvement by 1.46% comparing to a solar
cell with fully dielectric rare-layer. Therefore, LBSF solar cells based stamping technique

lead to mass-production in PV industrial process owing to low-cost and simple techniques.





