2. ATCA demonstration in September 2009 with DESY ATCA carrier board version 2 

Goals

Demonstration at FLASH of an almost complete ATCA-based LLRF system for XFEL. The benefits of the demonstration will be: 

· evaluation of hardware, 

· identification of missing hardware components, links, functionality 

· evaluation of communication links throughput, computation power required, bottlenecks, 

Hardware Setup
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Hardware Block Diagram for Tests in September 2009

· ATCA Shelf with Shelf Manager 

· 4 DESY carriers including: 

· 1 carrier with 3 TAMC900 for 24 probes 

· 1 carrier with 3 TAMC900 for 24 forward power 

· 1 carrier with 3 TAMC900 for 24 reflected power 

· 1 carrier for TAMC900, AMC-TIM and AMC-VM 

· 10 TEWS TAMC900 - for usage see previous point 

· 10 Cryoelectra DWC on 4 RTM modules for 4 carrier boards 

· AMC-VM 

· AMC-TIM - timing module 

· ADlink CPU 6900 – with PCIe riser card for RC, DOOCS servers, etc. 

· ATS1936 – for switching Ethernet on the backplane 

Schedule

	Hardware Milestone
	Date
	
	Date
	Software Mileston 

	
	
	
	05.03.2009
	Downconversion and readout of 8 channels from RTM through carrier in TAMC900 
Performance evaluation 

	Carrier #2 and #3 produced
	16.03.2009
	
	
	

	
	
	
	23.03.2009
	1. Tests in Lodz of IPMI and PCIe with Carrier #1
2. Tests of LLL and RocketIO between 2 carriers and AMC at DESY 

	Finished debugging of critical elements for ATCA Demo on the DESY Carrier
	01.04.2009
	
	01.04.2009
	Firmware on Spartan for configuration of DSP and FPGAs on AMC and Carrier 

	
	
	
	22.04.2009
	Tests of communication links between FPGA and DSP on the carrier 

	1. Zone 3 Backplane ready to use 
2. 5 additional AMC-B modules produced
	01.05.2009
	
	01.05.2009
	AMC-TIM assembled and installed in carrier - tests of firmware and DOOCS server 

	
	
	
	15.05.2009
	1. 3 Carrier boards, 3 RTMs and 3 TAMC900 assembled in laboratory - tests of IPMI and JTAG configuration 
2. Tests of external triggers and clocks with Z3 Backplane
3. AMC-VM and AMC-TIM installed and tests of the firmware 

	Production of DESY carrier boards #4, #5 (#6)
	01.06.2009
	
	01.06.2009
	DOOCS server for AMC-VM - configuration of AMC-VM features 

	Purchasing of 7 TAMC900 modules
	01.06.2009
	
	01.06.2009
	Tests of LLRF controller with 3 TAMC900, AMC-VM and 2 carrier boards 

	
	
	
	15.06.2009
	1. Installation of complete system in laboratory - tests of IPMI, JTAG configuration, communication links
3. Tests of DOOCS server for the LLRF controller 

	Demonstration of the complete system in laboratory (including software)
	30.06.2009
	
	30.06.2009
	1. Identification of weak points and missing elements
2. Schedule preparation for improvement and installation in Extension Hall 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Demonstration of the complete system in ACC456
	15.09.2009
	
	
	


[edit]

Software Tasks

1. System components for ATCA carrier (based on DESY Carrier V2) 

· IPMC on the carrier 

· VHDL firmware for Spartan 

· VHDL component for external memory 

· VHDL component for Ethernet to Base Interface 

· Linux kernel for PowerQUICC – for V3 

· Drivers for PCIe on ADlink CPU-6900 

· Configuration of Ethernet switch on the carrier – for V3 

· Front-end servers – DOOCS or TINE (DOOCS with ADlink 6900) 

· Part of the distributed LLRF controller which includes all algorithms implemented so far 

· DOOCS server or/and front-end server for distributed controller 

· VHDL firmware for LLL (AMC-Carrier, Carrier-Carrier) 

2. Software for TAMC900: 

· VHDL for TAMC900 – IQ detection, partial vector sum – part of the distributed LLRF controller 

· VHDL component for external memory 

· VHDL full speed DAQ through PCIe 

3. Software for AMC-B 

· MMC 

4. Software for timing module 

· VHDL firmware on AMC-B for timing configuration 

· DOOCS server 

5. Software for vector modulator 

· VHDL firmware for AMC-VM configuration 

· VHDL part of the distributed LLRF controller 

6. Software AMC communication module (what module??? – optical links for LLL, Ethernet) 

· Communication in distributed system – LLL, Ethernet 

· Communication with piezo drivers 

· Communication with beam based feedback 

7. Configuration of Diversified Technology ATS1936 Ethernet switch 

8. DOOCS panels for ATCA 5-slot management based on IPMI-DOOCS server 

9. DOOCS server(s) for ATCA system including firmware on: 

· 10xTAMC900 - readout of signals from all ADCs, configuration of IQ detectors and partial VM 

· AMC-VM - configuration of AMC-VM parameters, configuration of the firmware for DAC control, diagnostic 

· AMV-TIM - configuration of the AMC-TIM parameters, control of the signals generation, diagnostic and 4 carrier boards 

· server for LLRF controller on one of the carrier boards 

· optionally server for LLA on 3 other carrier boards for Z. Geng 

