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Fig 1 Schematic diagram of NPL spectrum-tunable source
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Fig 2 Schematic diagram of NIST LED-based
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Fig 4

different colour temperatures of Si photodiode in differ-
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Fig 5 The relative spectral responsivity curve of CCD
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Fig 6 The ratio of summation value to integral value under

different colour temperatures of CCD in different wave-

length intervals
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Fig 7 Normalized spectral distribution curve of CIE D65
Table 1 The ratio of summation to integral value under under
CIE D65 of Si photodiode and CCD in different wave-

length intervals

1 nm 5 nm 10 nm 20/30 nm 50 nm

1. 0000 1. 0000 0.9999 1L 002 3(20 nm) 1 0043
CCD 10000 0.9999 10012 0 990 1(30 nm) 1 0132

1 , 10 nm
0. 2% .
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Measurement of Relative Spectral Responsivity of Photodetector by
LED-Based Spectrum-Tunable Source

LIU Hong-xing"*, REN Jian-wei' , WAN Zhi', LIU Ze-xun', LI Bao-yong', YE Zhao'"*
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract A method of determining relative spectral responsivity of photodetector by LED-based spectrum-tunable integrating
sphere source is put forward, and the measuring principle and algorithm are exhaustively described. In the course of calculation,
the radiant transmission integral equation was changed into summation formula, and the degree of approximation between inte-
gral value and summation value is related to the selected wavelength interval. The differences between integral value and summa-
tion value in different wavelength intervals of Si photodiode and CCD were simulated and analyzed. The simulated results demon-
strated that the relative differences between signal integral value and signal summation value of Si photodiode and CCD were be-
low 0. 2% in 10 nm interval, so 10 nm interval was an ideal choice. In the end, the factors affecting measurement accuracy were
discussed and the solution suggestions were given. This method is easy in structure, and it avoids the measurement transmission

errors of some instruments, such as monochromator.
Keywords LED; Spectrumr-tunable; Photodetector; Relative spectral responsivity
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