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Abstract : In the actual application of the digital spectrometer, the pulse signal output by the detector can be approximately regarded as a
double exponential pulse. Due to the charge collection time of the detector, the collected pulse amplitude has ballistic loss, which is not
conducive to the subsequent accurate amplitude extraction and affects the energy resolution of detection system. In this paper, the
trapezoidal forming of ideal double exponential pulse signal is simulated in MATLAB, and the model is built on Simulink platform, and
the feasibility is tested by ideal double exponential pulse sequence. Use HDLCoder to convert Simulink logic model into VerilogHDL
code and test it on ModelSim. Build the hardware platform test code and apply the hardware platform to the processing of the measured
data, send single-peak and multi-peak pulse tests through the serial port, and use the embedded logic analyzer to capture the forming
data and output the formed data observation through the serial port. The trapezoidal algorithm of exponential pulse signal has been well
implemented in FPGA, and the recovery error is within 0. 2%. The implemented hardware platform has a good shaping effect on pulses
with ballistic losses and a certain noise filtering ability, which can be used as a reference for the design and development of digital multi-
channel pulse amplitude analyzers.
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Fig.2 Matlab script program running results
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Table 1 Script program simulation test results
kit 5 AR /mV SUSEUK IR/ mV  BRIE K i/ mV

1 700 487.17 700
2 300 209 300
3 1 000 696. 8 1 000
4 600 418.1 600
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Fig. 3  Modeling design of double exponential pulse trapezoidal algorithm
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Table 2 Hardware platform resource usage
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Table 3 Design power consumption (mW)
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Table 4 Analysis of hardware test results

Jok e AR R R/

Cis- 4/l UL 7 IRU

ETR= mV 522/ mV J&/mV 2%
1 500 348. 39 500. 85 0.17
2 300 209. 02 300. 42 0.14
3 600 418.06 600. 66 0.11
4 700 487.77 700. 24 0.03
5 1 000 696. 78 1 000. 24 0. 02
6 550 383.20 550. 73 0.13
7 800 557.42 800. 78 0.10
8 400 278.71 399. 85 0.03
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Fig. 8 Copper alloy original waveform fragment
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