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Introduction * P Digital Signal Processing

Beam Position Monitor (BPM) 1s a common non- Al -, v The sampling frequency of 250 MHz 1s the main clock frequency in the FPGA. After the ADC
intercepted beam measurement device used to measure | VAl --: el ¥ sampling the amplified signal from pick-ups, the acquired signal i1s first passed through a
the lateral position of beams in vacuum tubes and is I narrow band-pass filter that cuts off high- and low-frequency components to ensure that the
widely used 1n cyclotrons, linear accelerators, and 1 ; position calculation process is as unaffected as possible. Since the charged particles in the
synchrotron. In HIAF, 40 BPM will be allocated around . . | R synchrotron pass through the Radio Frequency (RF) cavity to obtain energy and are accelerated,
the BRing and the resolution of the BPM should be (:) | the RF signal 1s synchronized with the charged particles. The RF signa@ 1S also.been acquired.
better than 0.1 mm. A fully digital developed prototype R | algne | In this design, the RF signal 1s uSeC_1 t.O obtain t;le revolution frequency in real time to generate
1s designed for the beam position measurement system. | pEr g RN | the orthogonal components of the digital demodulator.

The prototype of the BPM algorithm was tested and =722 |

evaluated on HIRFL-CSRm which has a closc I [0 Narrow bandpass filter 0.2 MHz ~2 MHz (IIR + FIR)
revolution frequency range.

0 NCO (Numerical controlled oscillator ) realized by DDS (Direct Digital

SyStem Architecture Synthesizer), generates In-phase and Quadrature components

The signal on the pick-up first passes through the front-end amplifier with a gain of about O CIC filter to decrease the data rates and get the DC component mixed signal
40 dBm and then travels over a long coaxial cable to the BPM data processing electronics

and data acquisition system. In the BPM electronics, high-speed ADCs (analog to digital 0 CORDIC algorithm calculate the channel amplitude

converter) are employed, and the sample rate 1s 250 Msps. The main digital signal ,

processor 1s implemented by a System-on-Chip (SoC) device ZYNQ UltraScale+(ZU15) L Different over sum

series. By using the SoC, the data from FPGA to ARM could be easily acquired. FPGA 1s
mainly used to implement the beam position calculation process, and ARM 1s responsible

for converting the data from FPGA, running the embedded the Linux systems and the
EPICS PVs over the network.
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