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Frequency characteristics of modulated laser-induced
infrared photocarrier radiometry

Qin Lei, Liu Junyan, Gong Jinlong, Song Peng, Wang Yang
(Aeronautics and Astronautics Manufacturing Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Based on the theoretical model of photocarrier radiometry (PCR) testing solar cells, numerical
simulation analysis was proceeded to study the influence of different circuit states in frequency domain
response signal, and amplitude response curves were achieved with different external load resistors.
Experiments were carried out with built set-up for photocarrier radiometry diagnostic approach for Si solar
cells. The feature of amplitude diagram and phase diagram were stated. The effect of different circuit
states on test results was discussed. At last the fitting life time was compared in different circuit states to
study whether circuit states affect the carrier parameter measurement. The results shows that open circuit
state gives the highest amplitude in amplitude diagram, and the smaller the load resistance is, the lower
amplitude becomes. However, phase didn’t change clearly. The fitting life time is nearly consistent, not
changed with circuit states, which shows the results of PCR testing solar cells in open circuit states can
forecast frequency domain response results and carrier parameters fitting calculation in other circuit states.
Key words: detection of solar cells; photocarrier radiometry; influence of circuit states;
fitting carrier life time
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(a) Solar cell work principle with modulated excitation
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Fig.1 Schematic diagram of PCR testing solar cells in resistance circuits
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Tab.1 Setting of simulation parameters
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Fig.2 Photocarrier signal frequency domain simulation diagram
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Fig.3 Schematic diagram of experimental set-up
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Fig.4 Amplitude and phase diagram in different circuit states
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Fig.5 Amplitude comparison diagram in different circuits for A and B
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Tab.2 Fitting life in different circuit states

Electron lifetime/ s Hole lifetime/ps

Open circuit 33.7 9.9
Short circuit 28.6 8.3
Resistance circuit 31.5 9.2
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