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ZYNQ-IPMC
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Power from 
+3.3V

Xilinx ZYNQ-7020/14S SoC

256MB
DDR3-
1066

108x GPIOs

1Gb BASE-T
Ethernet

64MB
QSPI Flash

16x ADC
inputs

256Kb
EEPROM



ZYNQ-IPMC

• Software Stack and Hardware design 
available on GitHub for download.

• Highlights:
• Modern, open-source and configurable

• Critical tasks executed in firmware

• Sub-millisecond response to faults

• Common FW and SW modules included

• Being used in multiple CMS designs:
• APd1, ATH & CDB (UW-Madison)

• BCP (U. Virginia & Notre Dame)

• Interest from other groups

• Datasheet Link (in GitHub)
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https://github.com/uwcms/ZYNQ-IPMC-HW (hardware)

https://github.com/uwcms/IPMC (software stack)

https://github.com/uwcms/ZYNQ-IPMC-HW/blob/master/Documents/ZYNQ-IPMC%20hw%20datasheet.pdf
https://github.com/uwcms/ZYNQ-IPMC-HW
https://github.com/uwcms/IPMC


Features Set

• Power Management Zones

• Post-mortem Analysis

• Sensor Logging

• IPMI Logging

• Telnet Terminal

• File Transfer Protocol (FTP)

• Xilinx Virtual Cable (XVC)

• Persistent Storage

• Bring-up utilities

And more...
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Fault Detection

• Necessary for proper operation and to 
quickly identify small and repairable 
assembly defects during bring-up.

• Example:
• Assembler installed wrong capacitors.

• They burned during power-up, shorting.

• IPMC detected and turned off power, 
preventing any further damage.

• No further power-up allowed.

• Card got repaired and became fully 
functional.
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Improved Firmware Updating

• Upload via File Transfer Protocol (FTP).

• Flash partitions: Primary, Backup, Test and Fallback (application-agnostic).

• Update flashes Backup partition.
• Automatic image swapping if successful.

• Several checks take place before flashing:
• Expected image structure,

• Target Zynq matches hardware,

• IPMI state (only allowed in M1),

• MD5 checksum.

• Rollback/image selection through terminal.
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From in-network Linux machine:

IPMC terminal:



Persistent Fault Logging

• Non-volatile logging of sensor faults in EEPROM
• Build on top of Persistent Storage.

• Accessible via terminal.

• Aids post-mortem fault diagnostic.

• Tracks time-of-fault, sensor IDs, raw values, threshold, etc.
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Example with temperature sensor over threshold:



Geographic IP Address Assignment

• Address ATCA elements by crate/slot, not by card.
• Fully automatic, hot swap without table edits.

• Supports multiple endpoints per card (e.g. IPMC, ELM 1GbE/10GbE).

• Use DHCP Client IDs formed from crate/slot info:
• Crate/backplane FRU data via Shelf Manager.

• IPMC provides hardware address (slot ID).

• Crate/slot info passed to ATCA SoC via UART link.

• Geographic Client IDs contain 3 pieces of geographic info: crate, slot, component
• e.g. atca-s2e10-46-84-ipmc, atca-s2e10-46-84-elm
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Thank you!
More info:

14th xTCA Interest Group Meeting

2018 IPMC Workshop
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https://indico.cern.ch/event/791616/contributions/3399058/attachments/1842549/3021715/xTCA14_ZYNQIPMCUpdate_mpv_v1.pdf
https://indico.cern.ch/event/737733/contributions/3156538/attachments/1732685/2801036/IPMCWorkshop_OpenSourceIPMCSolution_mpv_v2.pdf

