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Abstract

In accelerator control, feedback control is performed by monitoring the amplitude and phase of the high-frequency
signal in the cavity in order to create a stable beam. In addition, high-frequency equipment is controlled by monitoring
the traveling wave and reflected wave of the input part of the cavity. RF-SoC (Radio Frequency -System on Chip), the
latest FPGA, can directly A/D (Analog to Digital) convert RF signals up to some X bands or output them by D/A (Digital
to Analog) conversion. This makes it possible to eliminate the non-linear circuits of many high-frequency control devices.
Using high-density mounting technology, we have developed an MTCA (Micro Telecommunication Computing
Architecture) standard control card with a small board size of 73.5 mm x 180.6 mm on which RFSoC is mounted. We
report the evaluation status of the secondary prototype that tried to improve the problems seen in the evaluation of the

primary prototype.
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Figure 1: Photo of prototype card.

Table 1: Specifications of Prototype Card
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FPGA
RF-ADC
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Programable
Logic

Processing
System

OS/Software

RAM

FPGA
Configuration

Zonel (AMC
Connector)

Interface

Switch

Front Panel
LED

Size

XCZU27DR-1FFVGI15171

8ch, 12bit, 4.096GSPS max., BW 4GHz
8ch, 14bit, 6.556GSPS max., BW 4GHz
Logic Cell: 930K

BRAM:38.0Mb

Ultra-RAM :22.5Mb
DSP Slices:4272
GTY Transceivers: 16

Quad-core Arm Cortex-A53
Dual-core Arm Coretex-R5F
Ubuntu Linux 16.04

EPICS Base 3.14.12.3, Sequencer, Autosave

DDR4-3200 4GiBx2 (PL, PS)
Micro-SD Card, Remote Update

Port [0:1]:1000BASE-BX,

Port [2:3]: Storage (SATA, SAS)
Port [4:11]: PCI Express Gen3

Port [12:15]: P2P (High speed serial)
Port [17:20]:M-LVDS (Bus connect)
FCLKA (for PCIe Clock, 100MHz)

TCLKA~D (~50MHz)
IPMB: IPMI v1.5 support

Trigger IN/Clock IN
Trigger OUT/Clock OUT

8bit DIP-switch
Blue: Hot swap status

Red: Error status

Green : Running status
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Figure 2: Functional block diagram of prototype card.
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Figure 3: Photo of measurement configuration.
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Figure 4: Output level vs frequency. (Second edition)
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Figure 5: Clock generate block diagram.
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Figure 6: SFDR performance vs. PWB revision. (Left: first
edition, Right: second edition)
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Figure 7: Crosstalk performance vs. PWB revision. (upper:
first edition, lower: second edition)
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Figure 8: Inter-module sampling clock synchronization.
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Figure 9: PCIe Gen3 IBERT eye-pattern.
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Figure 10: RF Signal recorder.
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Figure 11: Photo of small power supply module.
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