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Abstract

In accelerator control, it is important to monitor and control the amplitude and phase of high frequency signals to create
a stable beam. Fast digital processing is essential for flexible and robust controls. A modern RFSoC (radio frequency
systems on the chip) enable digital conversion of RF analog signals up to the S-band to A/D (analog/digital) or D/A
(digital/analog) directly. The digital signals are processed by FPGA (field programmable gate array) and CPU in the
RFSoC. This eliminates analog circuits with nonlinear characteristics. Using this RFSoC, we have developed a standard
MTCA (Micro Telecommunication Computing Architecture) control card with a small board size of 73.5mm x180.6mm.
In addition, EPICS IOC is embedded into the APU (application processor unit) and the RPU (real-time processor unit)

for accelerator users.
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Table 1: Specifications of Prototype Card

FPGA XCZU27DR-1FFVG15171

PL Logic Cell: 930K
BRAM:38.0Mb

UltraRAM :22.5Mb
DSP Slices:4272
GTY Transceivers: 16

PS Quad-core Arm Cortex-AS53
Dual-core Arm Coretex-R5F

OS/Software ~ Ubuntu Linux 16.04

EPICS Base 3.14.12.3, Sequencer, Autosave
RAM DDR4-3200 4GiBx2 (PL, PS)
FPGA Micro-SD Card, Remote Update
Configuration
ADC 8ch, 12bit, 4.096GSPS max., BW 4GHz
DAC 8ch, 14bit, 6.556GSPS max., BW 4GHz
Zonel (AMC  Port [0:1]:1000BASE-BX,
Connector)  port [2:3]: Storage

Port [4:11]: PCI Express Gen3

Port [12:15]: P2P

Port [17:20]:M-LVDS

FCLKA

TCLKA~D

IPMB: IPMI v1.5 support
Interface Trigger IN/Clock IN

Trigger OUT/Clock OUT
Switch 8bit DIP-switch
Front Panel Blue: Hot swap status
LED Red: Error status

Green: Running status
Size PCIMG MTCA.O0 Single-Width Full Size

73.8%28.95%181.5 [mm]
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Figure 1: Card configuration.
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Figure 2: Photo of prototype card.
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Figure 3: MTCA single-width full-size.
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Figure 4: Clock generate circuit.
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