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Abstract

In this paper, a 2 GHz counter is implemented on a low-cost XC6SLX9-2FTG256C field-progra-
mmable gate array (FPGA) chip from the Spartané family with a 500 ps resolution. Since the
hardware resources contained in this chip are not sufficient to implement this design, and also the
inherent delays of the hardware resources inside the chip are about few nanoseconds, achieving this
accuracy is very important. The architecture used in this research is based on the phase difference
clocks that has been implemented after optimization. To achieve this accuracy, it is necessary to
design and implement counters with high clock frequency, low jitter and low skew, without
dependence on hold time and setup time. Alternative hardware resources have also been used to
compensate for the lack of hardware resources required to implement routing clocks.
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Figure (1): Proposed architecture for pulse characterization circuit
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Figure (2): Schematic of the clock system
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Figure (3): How to use the BUFGCE buffer in the structure of pulse measurement
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Figure (7): Simulation in 43.2 ns period (real time simulation)
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Figure (8): Simulation in 179.9 ns period (real time simulation)
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