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## 4473862123 : MAJOR PHYSICS

KEY WORD: SOLAR CELL / FABRICATION / IN SITU MONITORING / WIDE-
BAND-GAP/ Culn,.4Ga,Se;
PANITA CHINVETKITVANICH: MOLECULAR BEAM DEPOSITION
AND CHARACTERIZATION OF WIDE-BAND-GAP Cu(In,Ga)Se; FOR
THIN FILM SOLAR CELLS. THESIS ADVISOR: ASST. PROF.
KAJORNYOD YOODEE, PH.D., THESIS COADVISOR: ASST. PROF.
SOMPHONG CHATRAPHORN. 162 pp. ISBN 974-14-2988-6

Culn; . Ga,Se;: Cu(In,Ga)Se; polycrystalline thin films were prepared by
the molecular beam deposition (MBD) method. The in sifu monitoring technique was
employed for process control and end-point detection (EPD). Two temperature profiles
were performed in the Cu(In,Ga)Se; deposition process. First, the two-stage growth
process was started with the Cu-rich stage such that the atomic ratio y=[Cu]/([In]+[Ga])
was greater than 1.0 (y>1), then followed by the Cu-poor stage until y<l was reached,
and the process was finished at y=0.9. Using this technique, the Culn;..Ga,Se; thin films
of varied x from 0 to 1 and the CuGaSe; films of varied y from 1.45 to 0.7 were
fabricated. The XRD and SEM results showed that all MBD polycrystalline CuGaSe;
films were strongly (112) oriented chalcopyrite with large columnar grains and rough
surfaces with deep crevices. From the current-voltage (I-V) measurement, the
Cu(In,Ga)Se; thin film solar cells fabricated with two-stage growth process yielded
efficiencies 11% (x=0.3) and the efficiencies decrease for wide band gap Cu(In,Ga)Se;,
(x20.5) film. The second profile, three-stage growth process, started with (In,Ga),Se;
precursor, y=0, followed by the Cu-rich stage until y>1, then finished with the Cu-poor
stage at y=0.9. The XRD and SEM results of the grown films using this process showed
weakly (112) oriented chalcopyrite with columnar grains and smooth surfaces with
shallow crevices. The evidence of recrystallization from amorphous-(In,Ga);Se;
precursor to polycrystalline Cu(In,Ga)Se; chalcopyrite structure was also observed and
expected to be the origin of the stabilized Cu(In,Ga)Se, chalcopyrite phase. The
Cu(In,Ga)Se; thin film solar cells fabricated using the three-stage growth process
showed the efficiency up to 15.3% (x=0.3). The cell performances of the wide band gap
Cu(In,Ga)Se; solar cells also improved using the three-stage growth process. Moreover,
the optical characterization of CuGaSe; thin films revealed that the high quality with
excitonic grade CuGaSe; polycrystalline thin films in a wide range of y from 1.45 to
0.70 could be fabricated by MBD method.
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