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Agenda



• LAPP	is	strongly	involved	
in	CERN	LHC	

• ATLAS	LAr	moves	to	ATCA	
• ATCA	requires	IPMC	
• LAPP	portfolio	includes	
Carrier	and	AMC	

• “COTS”	IPMCs	require	
expensive	fees	&	NDA	

• Designed	beyond	HEP	!
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1.	Motivation



• 																																:PICMG	3.0	Standard	
‣ High	Availability:	redundant	cooling	and	power, 
management	of	temperatures	and	consumption, 
99.999%	uptime	goal	

‣ Scalability:	up-to	400W	*	14	slots	in	12U/19”  
multi-protocol	backplane	up	to	100	Gb/s 
large	boards	for	large	pools	of	DSP/FPGA/CPU	

‣ Serviceability:	robust	power	infrastructure,	large	
cooling	capacity,	reliable	mechanics,	hot-plug	
swapping,	hardware	management	interface
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2.	ATCA	Overview



2.	ATCA	Overview
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2.	ATCA	Overview
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• FRU	information:	describe	an	ATCA	board  
(board	informations,	product	information)	

• SDR	record:	describe	board’s	sensors	
(type,	channel,	conversion	coefficients,	
thresholds,	…)	

• E-Keying:	describe	board’s	interfaces	
(port,	protocol,	clocks,	…)
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2.	ATCA	Overview
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3.	Hardware	Features
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3.	Hardware	Architecture

Flash memory



• Small	form-factor:	DDR3	SoDIMM	mezzanine	(horizontal	or	
vertical	mounting)	

• Hot	Swap:	Redundant	IPMB-0	with	buffers, 
management	of	ATCA	blue	LED	and	front	panel	switch	

• FRU:	LED	and	hardware	address	management	
• Power	Management:	dedicated	I²C	bus	plus	4	GPIO	for 
power	supplies	enabling	and	monitoring	

• Sensor	Monitoring:	dedicated	I²C	bus	
• Carrier	Support:	up-to	8	AMC	plus	one	Intelligent	RTM	
• Interfaces:	1	Ethernet,	5	I²C,	35+16	GPIO,	Master	JTAG,	USART
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3.	Hardware	Features
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3.	Hardware	DevKit
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3.	Hardware	DevKit

v2



• Compliant	with	PICMG	3.0	R3.0,	
IPMI	v1.5	&	v2.0	and	AMC.0	R2.0	

• OpenSource	/	Royalty-free	
• Full	ANSI	C	on	bare	metal	
• Monolithic	/	Statically-linked	
• Event	Driven	/	Module-based	
• Pseudo-FIFO	Scheduling	
• Comm.	Channel	Abstraction  
with	Message	Dispatching	

• Firmware	Upgrade	over	Network	
• Master	JTAG	(XVC)
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4.	Software	Features
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4.	Software	Architecture

Bare-metal	application	

MCU	 STM32F4x7	

Driver	 libopencm3	(LGPL) ethernet	

Middleware	

IPMB	 IMC	 LWIP	(BSD) OEM…	

Channel	

MessageQueue	

MessageDispatcher	

HAL	 USART	 USB	 I2C	 SPI	 RCC	 GPIO	 WDG	

Component	 IPMC	 CMC	sensors	 FwUpgrade	JTAG	Mst	 OEM	I/O	E-keying	
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4.	Software	Architecture
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• Toolchain:	
‣ OS:	CERN	Scientific	Linux	6.10	
‣ Build:	CMT-based	
‣ Compile:	gcc-4.7	
‣ Deploy/Debug:	OpenOCD	
‣ SCM:	CERN	GitLab	

• All-in-One	VirtualBox	VM	available	Today	!
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4.	Software	DevKit
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4.	Software	DevKit

‣ Eclipse	plugin	coming	soon…
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4.	Software	DevKit
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4.	Software	DevKit
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4.	Software	DevKit
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4.	Software	Add-on

https://gitlab.cern.ch/atlas-lar-icare/shm500_addon_webpages

Added	OEM	Commands	in	Pigeon	Point	Shelf-Manager:	
‣ MCU	Information	(MCU	ID,	PCB	Version,	Serial	
Number,	Die	Revision)	

‣ MCU	Uptime	
‣ Version	Information:		

• Binary	Name	,	Release	Version	
• Compiler	Details,	Build	date	and	time	
• List	of	Packages	(names	and	versions)	

‣ IP	Configuration:	
• MAC	address	
• IP	address,	Subnet	Mask	and	Gateway	
• Link	Status,	Duplex	Mode	and	Link	Speed	

‣ Internet	Services:		
• List	of	services	(name,	protocol,	port, 
[Client:	IP	address	+	port])	

‣ Reset	IPMC	
‣ Hang	IPMC

https://gitlab.cern.ch/atlas-lar-icare/shm500_addon_webpages


Temperature ADC Hot-Swap EEPROM

TMP102 ADS1115 TPS2459 PROM24256

AD7414 LTC2499		
LTC4151	
LTC4222

IQ65033QMA10

Your	contribution	welcome	!!!
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4.	Software	Compatibility

• Provided	Drivers:
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Wrap-up	

Full-featured	Platform:	
‣ Hardware	under	Creative	Commons	
licence	

‣ Software	under	GPL-like	licence	
‣ All-in-One	VM	with	all	the	toolchain	
‣ Eclipse	plugin	coming	soon	
‣ FRU/SDR	Graphical	Generator	
‣ Shelf-Manager	OEM	commands	provided


