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Abstract

The high-speed sampling ADC integrated in Xilinx's RFSoC can digitize high-frequency signals and convert them into
I/Q signals through complex digital down-conversion, enabling the detection of amplitude and phase. This technology is
beginning to be utilized in high-frequency accelerator control and high-frequency signal monitoring. The ADC integrated
in the RFSoC supports input frequencies up to the C-band and has a resolution of 14 bits. To achieve high-speed sampling,
a time-interleaved method is employed, where multiple ADCs sample in a time-division manner, operating as if they were
a single ADC. However, the time-interleaved ADC has the drawback of degraded accuracy due to differences in the analog
characteristics of each ADC block, such as amplitude and offset differences, and sampling timing delays. The RFSoC
includes calibration functions to address these issues, and by properly utilizing these functions, it is possible to maximize

performance. This report provides an overview of the calibration functions and explains the procedures for their use.
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Figure 1: Structure and data path of dual RF-ADC tile.
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Figure 2: Spurious signals with different offsets.
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Figure 3: Spurious signals with different gains.
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Figure 4: Spurious signals with different sampling timings.
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Figure 5: Calibration block of RF-ADC.
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Figure 6: Power-on reset calibration state machine.
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Figure 8: Spectrum at 1125 MHz with 8 Decimation at
5GSPS, spurious signals removed after 1374 MHz
calibration.
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