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Development of a wide—bandwidth full-range oscilloscope channel protector

Li Haitao',Li Binkang'?, Chen Yanli', Tian Geng'?,Zhao Qian', Ruan Linbo'-?
(1.Northwest Institute of Nuclear Technology , Xi"an 710024 , China ;
2.State Key Laboratory of Simulation and Effect for Intense Pulse Radiation, Xi’an 710024 , China)

Abstract: An oscilloscope channel protector is developed based on the THS3491 operational amplifier, which is used in the diagno-
sis of pulse radiation field. By comparing and analyzing the bode plots of THS3491 in SOIC and VQFN packages, the THS3491 in
VOQFN package is used as the core chip of the protector. The output voltage range of the developed protector is =10 V(50  load),
the peak —to —peak voltage noise is about 2 mV; the -3 dB small signal bandwidth is about 850 MHz, and the 0.3 dB flatness
bandwidth is about 710 MHz. The paper discovered and theoretically explained the peak shift phenomenon of the protector output
voltage. The protector was tested by a delta signal source to achieve a distortion—free delta response. When the output voltage am-
plitude range exceeds =10 V, the protector enters the output protection state, and the recovery time is less than 7 ns, which can
well meet the oscilloscope channel protection requirements in the pulse radiation field diagnosis.

Key words: channel protection ; small signal bandwidth ; in—band flatness ; output slew rate ; recovery time
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