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Abstract

MTCA.0 (Micro Telecommunications Computing Architecture) standard digital control cards developed in 2010
include cERL, STF, SuperKEKB digital Low Level RF (LLRF) control system and beam position monitor (BPM) Used
in high-frequency signal monitoring systems. Virtex-5 FXT of Xilinx FPGA (Field Programmable Gate Array) released
in 2007 is implemented in this control card. However, it became difficult to add functions because the development
environment for the firmware using Virtex-5 and the maintenance period for the OS for the PowerPC CPU had expired.
Therefore, it became necessary to develop an upward compatible control card using FPGA that can use the new
development environment. Therefore, Zynq UltraScale+™ MPSoC (Multi Processor System on a Chip), a new series of
FPGA, was adopted. When porting the firmware to the new control card, only the minimum necessary changes, such as
those specific to the FPGA device, were devised so that the source files for the firmware functions related to accelerator

control could be used as they are.
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Figure 1: New MTCA.0 A/D, D/A board photograph.
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Table 1: Specifications of Current and New Control Board

Current Version New Version

FPGA Virtex-5 FXT Zynq UltraScale+
MPSoC XCZU4CG

CPU PowerPC440 CortexAS53, RSF

(0N Windriver Linux Ubuntu or Xilinx

(EPICS-I0OC) Linux (EPICS-IOC)

RAM DDR2-SDRAM DDR4-SDRAM
1GiB (PS)

FPGA Flash-ROM micro-SD Card,

Configuration Remote Update

ADC 4 ch, 16 bit, 160 MSPS max., BW 900 MHz

DAC 4 ch, 16 bit, 500 MSPS max.

DIO DIN 12 ch, DOUT 12 ch

Zonel (AMC Connector)

Port [0:1] 1000BASE-BX
Port [2:3] Storage
Port [4:7] PCI Express Genl PCI Express Gen3
Port [8:11] — PCI Express Gen3
Port [12:15] — P2P
Port [17:20] — M-LVDS
IPMB IPMI v1.5 support
Switch 8 bit DIP-switch
Front Panel LED Hot swap status (blue), Error status (red),
Running status (green)
Size PCIMG MTCA Single-Width Full-Size
73.8 mm * 28.95 mm * 181.5 mm
New Control Card
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Figure 2: Current and new MTCA.0 A/D, D/A board block diagram.
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Figure 3: Shared DRAM by CPU and logic.
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Figure 4: New MTCA.0 A/D, D/A board configuration.
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