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Abstract

We evaluated the capability to monitor X-band high-frequency signals using Xilinx's RFSoC (Radio Frequency System
on Chip) and a THA (Track and Hold Amplifier). The RFSoC, which integrates an ADC capable of directly digitizing
high-frequency signals into an FPGA (Field Programmable Gate Array), significantly simplifies traditional analog RF
circuits. Initially, we discuss the fundamental functions and characteristics of the RFSoC. Subsequently, we describe the
circuitry for monitoring X-band high-frequency signals using the RFSoC. Moreover, we present the results from
monitoring X-band high-frequency signals using the actual constructed circuit. This research demonstrates that employing
new devices like the RFSoC for high-frequency signal monitoring can facilitate more precise and efficient signal

processing compared to existing circuit configurations.
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Table 1: Main Features between Gen.1 and Gen.3 RFSoC

FPGA ZU27DR ZU47DR
Max. RF input Freq. GHz 4 6
Decimation/ 1x, 2x, 4x, 8x 1%, 2x, 3%, 4x,
Interpolation 5x, 6x, 8x, 10x,
12x, 16x, 20x,
24x, 40x
ADC # of ADCs 8 —
ADC Max Rate GSPS 4.096 5
DAC # of DACs 8 —
DAC Max Rate GSPS 6.554 10
PL Logic Cells K 930 —
PL DPS Slices 4272 —
PL Memory Mb 60.5 —
GTY Transceivers 16 —
PCle Gen3x16 2 —
100G Ethernet 2 —
PS APU Quad-core —
Arm® Cortex®-
A53 MPCore up
to 1.33 GHz
PS RPU Dual-core Arm <«
Cortex-R5
MPCore up to
533 MHz
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Figure 1: Block diagram of current high-frequency signal
processing.
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Figure 3: Block diagram of X-band RF signal monitor
circuit.
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------ Track Mode

Track and Hold Mode

Figure 4: Overview of track and hold mode in THA.
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Figure 5: Block diagram of clock delay adjustment circuit.
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Figure 6: Block diagram of X-band high frequency signal
monitor evaluation.
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Figure 7: Linearity evaluation results of ADC with X-
Band signal input.
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Figure 8: FFT spectrum during X-Band signal input.
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Figure 9: Spectrum when sampling at 11424 MHz and
narrowing to BW +1 MHz.
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Figure 10: Amplitude and phase accuracy when sampling
at 11424 MHz and narrowing to BW £1 MHz.
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Figure 11: Amplitude and phase accuracy when sampling
at 5712 MHz and narrowing to BW +1 MHz.
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Figure 12: Amplitude and phase accuracy when sampling
at 2856 MHz and narrowing to BW +1 MHz.
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