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Abstract: To build a standard test specification for solar cells, various kinds of affect factors on the fi-
nal uncertainty of solar cell standard tests were evaluated and selected. Based on the secondary solar
cell standard test equipment and devices., such as sun simulator, spectral sensitivity, IV tester and
standard solar cells, several kinds of testing technologies were researched. Some effect factors in

measuring processing were discussed, including the spatial uncertainty of solar cell simulator, tempo-
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ral stability, measuring repeatability, the uncertainty from sweep directions, the reflection and trans-

parence of cell, the uncertainty for area and External Quantum Efficiency (EQE). Then, the measur-

ing procedure of a high efficiency crystalline silicon solar cell was proposed and the extension test un-

certainty of 3.94% was derived under the conditions of existing laboratory measurement . Based on a

comparison to conventional solar cell test data, the conventional cell testing method was improved,

and the uncertainty of measurement was reduced by 0.19%. Finally, a standard testing procedure for

a double-side cell was proposed, which provides a reference for other related cell measurements.
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Tab.1 Unceratinty of irradiance uniformity of solar simulator
Parameter J./(A ¢ cm ?) I./A Vo /V FF/% Ex/ % R./Q I../sun
Max. 0.032 65 0.130 62 0. 607 06 79.637 73 15.746 22 0.336 82 0.999 94
Min. 0.031 63 0.126 52 0. 605 85 79.217 9 15.186 59 0.328 19 0.999 87
Ave. 0.032 22 0.128 89 0. 606 58 79.388 1 15.516 80 0.332 22 0.999 90
Uncertainty(£)  1.59% 1.59% 0.10% 0.26% 1.81% 1.30% 0.00%
F 2 BEHIKPAESRE KD AN EER
Tab. 2 Solar spectral irradiance distribution of solar simulator
Wavelength ~ Total/ Wavelength Energy distribution Spectral agreement
/nm (uW » cm™) /nm JIS C8912 YSS-160AA YSS-160AA 1IEC-Max IEC-Min
400~500 141. 872 400~500 18.4 19.5 1. 06 1. 25 0.75
500~600 141.718 500~600 19.9 19.5 0.98 1. 25 0.75
600~700 126.775 600~700 18.4 17.4 0.95 1. 25 0.75
700~800 107. 327 700~800 14.9 14.7 0.99 1. 25 0.75
800~900 98. 837 800~900 12.5 13.6 1. 09 1. 25 0.75
900~1 000  63.585 900~1 000 15.9 15.4 0.97 1. 25 0.75
1 000~1 100 48.509 Total 100. 0 100. 0
400~1 100 728.623
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Tab. 3 Uncertainty of irradiance temporal instability of solar simulator
Parameter J./(A+em™)  IL./A Vo/V FF/% Eq/ % R,/Q I./sun
Max. 0.032 66 0.130 66 0.607 87 79.536 64 15.731 28 0.330 58 1. 000 18
Min. 0.032 55 0.130 21 0.606 31 79.013 54 15.666 07 0.328 9 0.999 87
Ave. 0.032 6 0.130 42 0.607 08 79.308 48 15.698 18 0.329 59 0.999 94
Uncertainty(=£) 0.17% 0.17% 0.13% 0.33% 0.21% 0.25% 0.02%
3.4 EE 1 (Repeatability) W £ 3.5 MiXAESBHNARHEEE
M5 U, w16 em® « JoB9 3.5.1 EdmalE(L—>Vo)
T S48 0,042 394 138 A/cem? , BRI Fr M 5 M) (Sweeping Direction) : Single dec.
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(—0.1~0.73 V), Bt /R 5. TH1 ,mA.125X125—
7.95=148. 30 cm’, MKk 5 /K IR 24 C, B4 A 8]
(Integ. Time) 500 ps, M 9 LR 5 Fin
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Tab. 4 Repeatability of measurement of solar cell parameter

Parameter Jo/(A s cm™?) I./A Vo/V FF/% Ex/%
Max. 0.042 42 0.678 8 0.705 5 62.306 7 11.923 1
Min. 0.042 38 0.678 0 0.704 6 61.983 1 11.853 6
Ave. 0.042 39 0.678 3 0.705 2 62.116 9 11.884 8
Repeatability(+) 0.06% 0.06% 0.07% 0.26% 0.29%
F5 KXMEBBERNEATHEEHER
Tab.5 Uncertainty of measurement of solar parameter along I,.—>V,. direction
Parameter J./(A+cm %) I./A Vo/V FFE/% Ex/% R./Q I../sun
Max. 0.036 31 5. 384 69 0. 644 75 79.572 85 18.531 1 0.009 31 1. 000 03
Min. 0.036 25 5.375 93 0.640 5 79.094 13 18.430 8 0.007 05 0.999 8
Ave. 0.036 28 5.381 19 0.642 63 79.257 72 18.481 79 0.008 31 0.999 87
Uncertainty(£)  0.08% 0.08% 0.33% 0.30% 0.27% 13.81% 0.01%
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Tab. 6 Uncertainty of measurement of solar parameter along V,.— I. direction

Parameter J./(A « cm ?) L./A Voe/V FF/% Ex/ % R./Q I../Sun
Max. 0.036 3 5.383 57 0. 638 95 79.626 21 18. 455 65 0. 006 88 1.000 05

Min. 0. 036 23 5.373 6 0. 638 33 79.405 2 18.392 71 0. 006 84 0. 999 84

Ave. 0.0362 7 5.379 39 0. 638 64 79. 537 43 18.425 41 0. 006 86 0.999 88
Uncertainty(£)  0.10% 0.09% 0.05% 0.14% 0.17% 0.29% 0.01%
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Tab. 7 Uncertainty of cell area measurement

Parameter area/cm’

1 243. 33

2 243.329

3 243.290

4 243. 284

5 243. 285

max. 243. 330

min, 243. 284

ave. 243.303

Uncertainty(£) 0.01%
S %30k
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