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LI Chunei SONG Jun

ABSTRACT As the absorber layer in ClSe-based solar cell CIGSe thin film was prepared by precursor-
selenization method. The influences of selenization temperature on compositions, morphologies, phase
structures and electronic properties of CIGSe thin films were investigated. The compositions, morphologies
and phase structures of CIGSe by means of XRF, SEM, XRD and Raman, respectively were analyzed. Based
on Hall Effect the resistivities and minority carrier mobilities of CIGSe were tested. The results show that
there are no differences in morphologies and compositions of CIGSe films prepared at 520-560 ‘C. Ordered
defect compound (ODC) phase and Cu—Se phase increase with the increasing of selenization temperatures,
which increases the concentrations of defect in CIGSes and causes the deterioration of electronic properties
of thin film.
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Fig.1 Schematic of the sputtering chamber
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Fig.2 Schematic of the Selenization furnace
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Table 1 Parameters for selenization

Selenization o Warm-Up
Selenization Carry
temperatures . . temperature/
time/min gas
/C C
600 10 200 N2

®2 LIRS RO

Table 2 Range of selenization temperatures

Selenization

No. temperatures
/T
AO(precursor) —
Al 520
A2 530
A3 540
A4 550
A5 560

*& 3 CIGSe #ifiEfy XRF 7 Aritdrss i
Table 3 XRF analysis results of CIGSe films

No. Thickness/ CIG* /atm GIG* /atom
pum
A0 0.62 0.97 0.08
Al 1.50 0.97 0.08
A2 1.49 0.98 0.08
A3 1.55 0.97 0.08
A4 1.50 0.97 0.08
A5 1.55 0.97 0.08

* Note:CIG express Cu/(In+Ga);
Ga/(In+Ga)

GIG express
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Fig.3 SEM images of sample A1~A5
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Fig.4 XRD patterns of CIGSe films prepared at

different selenization temperatures
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Fig.5 Raman spectrums of sample Al and A5
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Table 4 Resistivities and minority carrier mobili-
ties of CIGSe films

No. Resistivity/ Mobility /cm2.V—1.5—1
Q-cm

Al 1.30 21.64
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A5 17.48 5.77
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