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Abstract

In XRF systems, various techniques have been developed for the synthesis of pulse shapes using digital methods
instead of traditional analog methods. Trapezoidal pulse shaping algorithms can be used for digital multi-channel pulse
height analysis in X-ray spectrometer systems. In this paper, an efficient trapezoidal filter architecture is presented. In
addition, we present a hardware-efficient peak value detection algorithm. By the proposed algorithm, peak value detection
error is decreased by half compared with the conventional algorithm. The proposed Digital Pulse Processing(DPP)
algorithm is designed using Verilog HDL and implemented using an FPGA on a test board. It is demonstrated that the
implemented DPP board works successfully in practical XREF systems.

Keywords : XRF System, trapezoidal filter, peak value detection, digital pulse processing.
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Table 3. Comparison of peak value simulation results.

Ideal At L e s
peak peak peak
value value error value error
100 99.733 0.267 98.661 1.339
150 150.867 -0.867 150.034 -0.034
200 199.967 0.033 203.982 -3.982
250 250.200 -0.200 248.649 1.351
300 301.600 -1.600 303.950 -3.950
350 350.433 -0.433 352.501 -2.500
400 397.533 2.467 396.374 3.626
450 451.833 -1.833 453.556 -3.556
500 498.633 1.367 499.142 0.858
550 551.200 -1.200 552.838 -2.838
600 598.367 1.633 600.923 -0.923
650 651.033 -1.033 650.932 -0.932
700 701.067 -1.067 702.654 -2.604
750 750.100 -0.100 748.902 1.098
800 800.367 -0.367 799.792 0.208
850 851.333 -1.333 846.125 3.875
900 899.267 0.733 899.412 0.588
950 948.467 1533 947.868 2132
1000 1000.933 -0.933 1000.305 -0.305
1500 1500.700 -0.700 1503.238 -3.238
AZfrrjfe 0.985 1.999
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