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Test system for photoelectric characteristic parameters
of thin film and module solar cells

WANG Zhi-ming, GONG Zhen-bang, WEI Guang-pu
(School o f Mechatronics and Automation, Shanghai University, Shanghai 200072, China)

Abstract: A test system was established to test the photoelectric characteristic parameters of thin film
and module solar cells rapidly and accurately, and the control mode and test accuracy of the test sys-
tem were studied. By taking the DSP chip TMS320LF2407 as the main chip, the modular and bus
structures as the design idea, the obtained system show a faster response and a good scalability. With
the applications of high precision operational amplifiers and other electronic components, a program-
controlled electronic load was developed,so that the short-circuit currents and open-circuit voltages of
the solar cells can be measured accurately. Furthermore,the multi-channel electronic switches, relays
and precision resistors were combined to realize an adaptive test,and the photoelectric characteristic
parameters of different thin film and module solar cells were measured accurately. The experiment re-
sults show that the test system can complete the adaptive test while the short-circuit current is in the
range of 3 mA to 5.6 A and the open-circuit voltage is from 0 V to 50 V. The relative error is less

than 0. 6% for the measurement of open-circuit voltage and 0. 8% for the measurement of short-circuit
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current,respectively. This result satisfies the demands of solar cell test.

Key words: thin film solar cell; small module solar cell; open-circuit voltage;short-circuit current
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Fig.2 Test system of program-control electronic load
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Fig. 3 Test system of solar cell
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Fig. 5 Solar cell test system
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Tab. 1 Test results of voltage and current (TCS-100)

B V..=0.602V [.=2.4 A
FFEHE V. /V MR L/A

1 0. 602 2.39
2 0. 601 2.42
3 0. 602 2.42
4 0.599 2.41
5 0. 601 2.41
6 0. 600 2.41
7 0. 602 2. 40
8 0. 601 2.41
9 0. 602 2.42
10 0.599 2. 40
M 0. 600 0.696
— Uk 0.012 0.032
e KA R 25 0.3 0.7

*2 HBHESHEFHNRER(KC32T02)
Tab. 2 Test results of voltage and current (KC32T02)

B V..=27.1 I.=1.99 A
TR Vo /V R /A

1 27.211 1.985
2 27.121 1.991

3 27.210 1.978

4 27.151 2.001

5 27.182 1.995

6 27.131 2. 000

7 27.082 2. 002

8 27.151 1.995

9 27.095 1.996

10 27.180 1.988

S M4 27.142 1.993

— Uk 0.005 6 0.001 2

e KA R 22 0.41 0.6
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