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A compact and low cost signal processor with a high sensitive current integrator and a micro-
controller for terahertz (THz) waveform measurement is developed to replace ordinary lock-in
amplifier system. As this instrument is controlled by the microcontroller, noise filtering, fast
Fourier transform and the analog waveform output using internal software function, are exten-
sively realized. THz wave packets generated by pump femtosecond pulses are detected with a
photoconductive switch using pump & probe method. They are analyzed by the new signal
processor and are compared with those measured by the lock-in amplifier system. As the results,

we observed good agreements between them.
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Fig. 1 Experimental setup for THz waveform measurement based on time domain spectroscopy using

a femtosecond Ti:Sapphire laser.
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Fig. 2 Configuration of the signal processor using high sensitive current integrator and microcontroller.
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board) of the newly developed signal processor.
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Fig. 5 THz waveform measured by the high sensitive
current integrator.
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Fig. 6 Comparison of measured temporal THz signal
waveforms obtained (a) by lock-in amplifier system and
(b) by the proposed signal processor, respectively.
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Fig. 7 Comparison of THz Fourier-transformed spectrum
from the temporal THz waveform displayed in Fig. 6.
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out of the pump pulses (a) by lock-in amplifier and (b) by
the proposed signal processor, respectively.
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Fig. 8 Operational principle of quasi-D/A conversion for
real time THz spectrum output using PWM signal.
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Fig. 9 Directly transformed terahertz spectrum displayed
on an oscilloscope without using PC.
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