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Experimental Investigation of Ultrafast Pulse Waveform Parameter
Based on Electro-Optic Sampling
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Miao Jingyuan, Li Difei, Wu Zhaochun, He Zhao
Division of Eletronics and Information Technology, National Institute of Metrology, Beijing 100029, China

Abstract The national standard of pulse waveform parameter based on the NTN technique cannot fully meet the
measurement and calibration requirements of the current ultra-high speed electrical pulse waveform. We structure
the pulse waveform measurement system based on electro-optic sampling technique and independently design and
prepare the high frequency LiTaO;-based electro-optic modulator with coplanar waveguide structure. The 3 dB
frequency of the modulator measured by the network analysis system can reach 100 GHz. We optimize the system
parameters by analyzing the experimental results of the output pulse waveform of photodetector. On the basis of the
above optimization and improvement, we finally achieve the precise measurement for the electric pulse waveform of
70 GHz high-speed photodetector, and the rise time and full width at half maximum of the measured waveform are
4.6 ps and 5.0 ps, respectively. It will give reference for the establishment and sustained promotion of the national
standard pulse waveform parameters of our country based on the electro-optic sampling technique.
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PBS: polarization beam splitter; WP: Wollaston prism; P: polarizer;
CCD: charge-coupled device; LED: light emitting diode;
HWP: half wave plate; QWP: quarter wave plate
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Fig. 1 Experimental setup of electro-optic sampling
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