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Abstract

Trapezoidal shaping algorithm is the most widely used shape filter algorithm. The current trape-
zoidal shaping technology can only manually adjust the shaping parameters, which is complicated
and inefficient. Enhance the convenience of digital pulse amplitude analysis technology and in-
crease the adaptive algorithm of key parameters of the shaping algorithm. First, carry out prelim-
inary simulation in MATLAB SIMULINK according to the original algorithm principle, use field pro-
grammable logic device (Field Programmable Gate Array, FPGA) and hardware description lan-
guage (Verilog) to complete the adaptive algorithm of trapezoidal shaping algorithm, use Quartus
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II to write the program, and use ModelSim software to design the design perform power simula-
tion. Through simulation verification, the results show that the design can adjust the trapezoidal
shaping parameters adaptively, which fills the adaptive content of the trapezoidal shaping algo-
rithm in the digital pulse amplitude analysis technology.
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Figure 1. Ideal exponentially decaying signal (left); Actual exponentially decaying signal (right)
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Figure 2. Trapezoidal shaping desired output
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Figure 3. Trapezoidal shaping algorithm
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Figure 4. Trapezoidal shaping adaptive flowchart
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Figure 5. Schematic diagram of ping-pong operation
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Figure 6. Trapezoid shaping module flow chart
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Figure 7. 1deal signal simulation
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Figure 8. Real signal simulation
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Figure 9. ModelSim simulation
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