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Abstract: Quantum cascade laser (QCL) is a new-style laser whose wavelength remains in
middle and far infrared. Hitherto its dynamic characters like pulse and modulation responses haven
't been well acquainted. To ascertain this, an equivalent circuit model was derived on the base of
rate equation of QCL that is invented by Bell Lab in 1994 by analyzing the unipolar transportation
and transition behaviour of electrons in multiply quantum well, and the modulation response of
QCL is gotten in the circuit simulation program PSPICE. Consequently some factors such as
transition time between wells have been analyzed which could affect the modulation character of
QCL. At last its dynamic character is found to be unexcellent compared with other lasers because of
its peculiar energy band structure.
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Fig. 1 (a) Conduction band of QCL's active layer, (b) Device structure of QCL
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Fig. 2 Circuit model of QCL
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Table 1 Model parameters of diode
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Table 2 Model parameters

Parameters Amount Parameters Amount
751/ PS 14 I,/mA 350
752/ P8 7.5 L /nH 0.18
721/ PS 2.4 C /pF 0.15
Tou/ PS 2.5 R./Q 5.0

v /ms™! 7.5X107 R,/Q 350
/W 2.35X107° R/Q 1X10%
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Fig. 3 Modulation characteristic of QCL. (1) 7 =2.4 ps,
(2) tn=1.5psy (3) zn=1.0 ps
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