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Comprehensive test A: Photoelectric characteristics of
trichromatic LEDs and silicon photocell and their chromaticity

ZHU Jiang*", LI Qiang®", LIU Dong-qi*",
WANG Jin*", HUI Wang-wei*", KONG Yong-fa*"
(a. School of Physics; b. National Demonstration Center for Experimental Physics Education,
Nankai University, Tianjin 300071, China)

Abstract: The experiment principle and content, solution and result analysis of the comprehensive
test A of the 7th Chinese Undergraduate Physics Experiment Competition were given. The compre-
hensive test A consisted of two parts. Part 1 was about how to study the photoelectric characteristics
of silicon photocell and LEDs based on the equivalent substitution method while the linear interval be-
tween the open circuit voltage and illuminance of silicon photocell and the relationship between LED
current and optical power were unkown. Part 2 obtained the given color coordinates by adjusting the
current of trichromatic LEDs and homogenization through integrating sphere according to the central
wavelength of red, green and blue LEDs and the light intensity response of photocell, as was different
from the traditional colorimetric experiment. The comprehensive test A investigated the students’ a-
bilities to use the physical experiment methods and master the basic physical knowledge, as well as the
abilities of the extraction of new knowledge, the design of experimental scheme and data analysis and
processing. It also put forward higher requirements for the comprehensive ability of physical experi-
ment.

Key words: silicon photocell; trichromatic LEDs; photoelectric characteristics; color coordinates;
equivalent substitution method
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