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said technical properties.
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JAPANESE INDUSTRIAL STANDARD JIS C 8910 : 2001

Primary reference solar cells

Introduction In the application of a standard, normative references to the stan-
dard shall be simultaneously referred to. It is often necessary to compare with similar
standards, if any.

1 Scope This Japanese Industrial Standard specifies primary reference solar cells
for calibration of secondary reference crystalline/amorphous solar cells (hereafter
referred to as “secondary reference solar cells”) to be used for the measurement of
output of terrestrial crystalline/amorphous solar cells and terrestrial crystalline/
amorphous solar modules (hereafter referred to as “solar cells/modules”) intended
for flat/non-concentrating power generation.

2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. The most recent
editions of the standards (including amendments) indicated below shall be applied.

JIS C 1102-1 Direct acting indicating analogue electrical measuring instruments
and their accessories Part 1 : Definitions and general requirements
common to all Parts

JIS C 1102-2 Direct acting indicating analogue electrical measuring instruments
and their accessories Part 2 : Special requirements for ammeters and
voltmeters

JIS C 1602 Thermocouples

JIS C 3312 600V Grade polyvinyl chloride insulated and sheathed portable power
cables

JIS C 8912 Solar simulators for crystalline solar cells and modules

Remarks: The above JIS has been prepared based on IEC 60904-9 : 1995 Pho-
tovoltaic devices—Part 9 : Solar simulator performance requirements,
by adding specifications (for measurement procedures) not stated in
the original International Standard.

JIS C 8915 Measuring methods of spectral response for crystalline solar cells and
modules

Remarks : IEC 60904-8 : 1995 Photovoltaic devices—Part 8 : Guidance for the mea-
surement of a photovoltaic (PV) device is identical with the above JIS.

JIS C 8933 Solar simulators for amorphous solar cells and modules

JIS C 8936 Measuring methods of spectral response for amorphous solar cells and
modules

JIS Z 8103 Glossary of terms used in measurement
JIS Z 8113 Lighting vocabulary
JIS Z 8120 Glossary of optical terms

3 Definitions For the purposes of this Standard, in addition to the definitions
specified in JIS Z 8103, JIS Z 8113 and JIS Z 8120, the following principal defini-
tions apply:
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a) secondary reference solar cell before calibration The solar cells selected
by a definite selecting method from among one group of solar cells manufac-
tured by using the same substrate material and the same construction.

Remarks : If stable reference amorphous solar cells whose spectral response
will not change are not available, artificial amorphous solar cells
in which the spectral response is artificially controlled (to match
that of amorphous ones) by mounting a suitable optical filter with-
out characteristic change to a stable solar cell (e.g. crystalline sili-
con solar cell) may be included in this category.

b) secondary reference solar cell The secondary solar cell before calibration
which is calibrated by using the primary reference solar cell and the solar simulator
specified in JIS C 8912 and JIS C 8933.

¢) primary reference solar cell before calibration The cell element selected
by a definite selecting method from among the secondary reference solar cells
before calibration.

Remarks : If stable reference amorphous solar cells whose spectral response
will not change are not available, artificial amorphous solar cells
in which the spectral response is artificially controlled by mount-
ing a suitable optical filter without characteristic change to a stable
solar cell (e.g. crystalline silicon solar cell) may be included in this
category.

d) primary reference solar cell The primary reference solar cell whose short-
circuit current is calibrated based on the absolute spectral response of the cell
and the spectral irradiance distribution of reference solar radiance.

e) artificial amorphous solar cell A solar cell whose spectral response is arti-
ficially coincided with that of amorphous solar cell by mounting an optical fil-
ter without characteristic change to a stable solar cell of another kind (e.g.
crystalline silicon solar cell). This is prepared if a stable solar cell which will
not cause change on the spectral response and the linearity of output current
to incident irradiance is not available.

f) reference solar radiation The natural solar light in which the irradiance
and the spectral irradiance distribution are specified in order to express the
output characteristics of solar cells under common conditions. The spectral
irradiance distribution of this reference solar radiation represents the global
irradiance from unobstructed sky (including direct irradiance and diffuse irra-
diance) of 1 000 W/m?2 when the atmospheric conditions are as follows:

precipitable water: 1.42 cm
ozone content in atmosphere: 0.34 cm
turbidity coefficient (at 0.5 um wavelength): 0.27

air mass: 1.5

and the measuring conditions are as follows:
albedo: 0.2
measurement plane (inclination to horizontal plane): 37°

The said spectral irradiance distribution is shown in Table 1 and Fig. 1.
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Table 1 Spectral irradiance distribution of reference solar radiation

Wavelength | Spectral irradiance | Spectral photon irradiance | Cumulative integrated irradiance
wm Wem 2 pm™! cm™Zes7 e pm™! W+ m™?
0.3050 9.5 1.459 E+015 0.06
0.3100 42.3 6.602 E+015 0.19
03150 107.8 1.710 E+ 016 0.57
0.3200 181.0 2.916 E+ 016 1.29
0.3250 246.8 4.038 E+016 2.36
0.3300 395.3 6.567 E+016 3.97
0.3350 390.1 6.579 E+016 5.93
0.3400 435.3 7.451 E+016 7.99
0.3450 438.9 7.623 E+016 10.18
0.3500 483.7 8.523 E+016 12.49
0.360 0 520.3 9.430 E+016 17.51
0.370 0 666.2 1.241 E+017 23.44
0.3800 712.5 1.363 E+ 017 30.33
0.390 0 720.7 1.415 E+017 37.50
0.400 0 1013.1 2.040 E+ 017 46.17
04100 11582 2.391 E+017 57.02
0.4200 1184.0 2.504 E+017 68.74
0.4300 " 1071.9 2.320 E+017 80.01
0.4400 1302.0 2.884 E+017 91.88
04500 1526.0 3.457 E+017 106.02
0.460 0 1599.6 3.704 E+017 121.65
0.4700 1581.0 - 3.741 E+017 137.55
0.4800 16283 3.935 E+017 153.60
0.490 0 1539.2 3.797 E+017 169.44
0.500 0 1548.7 3.898 E+017 184.88
0.510 0 1586.5 4.074 E+017 200.55
0.520 0 1484.9 3.887 E+017 21591
0.5300 1572.4 4.196 E+017 231.20
0.540 0 1550.7 4216 E+017 246.81
0.5500 1561.5 4324 E+017 262.38
0.570 0 1501.5 4309 E+ 017 293.01
0.5900 1395.5 4.145 E+017 321.98
0.6100 1485.3 4561 E+017 350.78
0.6300 1434.1 4549 E+017 379.98
0.6500 1419.9 4.647 E+017 408.52
0.6700 13923 4.696 E+017 436.64
0.690 0 1130.0 3.925 E+017 461.86
0.710 0 1316.7 4,707 E+017 486.33
0.7180 1010.3 3.652 E+017 495.64
0.724 4 10432 3.805 E+017 502.21
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