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� Status of FEE
Rauischholzhausen and beyond
→ Plenary Talk by Igor Konorov
Wedesday 15:45

� Summary of the Open Discussion at Rauischholzhausen
Friday April 16
→ talk by S.L. in the Technical Board

� This talk:
other topics on the Rauischholzhausen Workshop
i.e. hardware and algorithms
(non-FEE)



Hardware Developments
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MicroTCA

� Crate/Backplane system 
based on AMC

� Backplane: 
≤12 slots, 170 pin 

� Common options: 
1000Base-BX, SATA

� Fat pipe (x4):
PCIe, SRIO, 10G-BASE-BX4

� But complex management 
analogous to ATCA

� Module Management Controller
(MMC)

� I2C

Harald Kleines, Matthias Drochner, Jülich
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Development of a MicroTCA TDC Module

� First development: TDC Modul for STT (Straw Tube Tracker)

� GPX ASIC from acam messelektronik gmh in I-mode:

� Well known from WASA developments
� 8 channels
� Bin-size: typ. 81 ps, dynamic range: 17 Bit
� 32-fold multihit-capable, 

double pulse resolution ca. 5,5 ns
� Peak rate: ca. 200 MHit/s
� Continuous rate per channel: 10 MHit/s

� Change of the original plans:

� 32 channels because of price/channel
� Double width, compact size module
� Self-Implementation of MMC on microcontroller

Harald Kleines, Matthias Drochner, Jülich
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Status

� HW-Test 

� Microcontroller part 
works

� MMC software: 

� under development
� Still open: 

� FPGA code
� Future: 

CERN HPTDC under 
discussion for 
WASA DIRC
→ later module version 
with HPTDC possible

Harald Kleines, Matthias Drochner, Jülich
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Compute Node 
Version #2, 2009

Compute Node 
Version #1, 2008
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New Compute Node Proposal by IHEP and Giessen

� New approach by IHEP group:
Carrier Board w/ Advanced Mezzanine Cards 
follow AMC.0 R2.0 specification
of PICMG 
PCI Industrial Computers Manufacturers Group

� formfactor 7.4 x 18.0 cm

� 4 add-on cards per 1 Compute Node

Talk by H. Xu, Q. Wang, PANDA DAQ Workshop, 14-16.04.

Hao Xu, IHEP
(presented by Qiang Wang, Giessen)
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AdvancedMC Connector

� various connector mount types are 
available for all AMC Connector styles, 
B, B+, AB, and A+B+. 

� fabric Interface

� 40 signal pairs allocated to the Fabric 
Interface

� System Management Interface

� 9 contacts allocated to the System 
Management Interface

� AMC Clock Interface 

� 5 signal pairs allocated to the AMC 
Clock Interface

� JTAG Test Interface

� 5 contacts allocated to the JTAG Test 
Interface

� Power/ Ground

� 8 contacts allocated to Payload Power
� 56 contacts to allocated to Logic Ground

� 2 contacts reserved

From PICMG AMC.0 R2.0 

Talk by H. Xu, Q. Wang, PANDA DAQ Workshop, 14-16.04.

Hao Xu, IHEP
(presented by Qiang Wang, Giessen)
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Development of Carrier Board

� Carrier Board with high bandwidth switch for neighbour-link

� Virtex-4 FX60 based – functions test
� 1 Virtex-4 FX60 FPGA

� 2GB DDR2 SODIMM 400Mbps

� 512Mb FLASH Memory

� 13x RocketIOs @2Gbps to backplane

� 2x Gbit Ethernet

� Schematic is ongoing, 
PCB will be delivered in June/July

� Virtex-6 based – high performance 
� 1 Virtex-6 FPGA

� 2/ 4GB DDR3 SODIMM 800Mbps

� 512Mb FLASH Memory

� 13/26 RocketIOs @6.25Gbps to backplane

� 2xGbit Ethernet

This PCB will be developed
and existing in any case.

Talk by H. Xu, Q. Wang, PANDA DAQ Workshop, 14-16.04.

Hao Xu, IHEP
(presented by Qiang Wang, Giessen)
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Carrier Board Rev.1
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Talk by H. Xu, Q. Wang, PANDA DAQ Workshop, 14-16.04.

Hao Xu, IHEP
(presented by Qiang Wang, Giessen)
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AMC Module 2, Virtex-6 based
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@6.25Gbps

Talk by H. Xu, Q. Wang, PANDA DAQ Workshop, 14-16.04.

Hao Xu, IHEP
(presented by Qiang Wang, Giessen)
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Grzegorz Korcyl - Jagiellonian University, Kraków

Lattice ECP2M LFE2M100E
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Grzegorz Korcyl - Jagiellonian University, Kraków
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Grzegorz Korcyl - Jagiellonian University, Kraków
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Stefan Huber,  TU München, 
Digital EMC Trigger at COMPASS
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Stefan Huber,  TU München, 
Digital EMC Trigger at COMPASS
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Q. Wang, Giessen
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Q. Wang, Giessen
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Q. Wang, Giessen
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D. Münchow, Giessen
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Implementation on FPGA ongoing

D. Münchow, Giessen
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Klaus Föhl, Giessen
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Partial Reconfiguration Technology

� PR Region (PRR) dynamically loaded with different design modules (partial 
bitstreams)

� Designs can be switched in the system run-time for different algorithms

� HW resources are multiplexed by different PR Modules (PRM)

Ming Liu, Gießen
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16.04.2010Mohammad  Al-Turany, PANDA DAQT

Runge-Kutta propagator

� The Geant3 Runge-Kutta propagator was re-written 
inside a nVidia CUDA kernel

� Runge-Kutta method for tracking a particle 
through a magnetic  field. 
Nystroem algorithm 
(See Handbook Nat. Bur. Of  Standards, 
procedure 25.5.20)

� The algorithm it self is hardly parallelizable, 
but one can propagate all tracks in an event in parallel

� For each track, a block of 8 threads is created, 
the particle data is copied by all threads at once, 
then one thread do the propagation

M. Al-Turany, GSI
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16.04.2010

Magnet and Field
M. Al-Turany, GSI
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16.04.2010

Cards used in this Test

Qaudro NVS  
290 

GeForce
8400 GT

GeForce
8800 GT

Tesla C1060

CUDA  cores 16 (2 x 8) 32 (4 x 8) 112 (14 x 8) 240 (30 x 8)

Memory (MB) 256 128 512 4000

Frequency of processor cores 
(GHz)

0.92 0.94 1.5 1.3

Compute capability 1.1 1.1 1.1 1.3

Warps/Multiprocessor 24 24 24 32

Max. No. of threads 1536 3072 10752 30720

Max Power Consumption (W) 21 71 105 200 

M. Al-Turany, GSI
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Time needed to analyze one event in ms
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M. Al-Turany, GSI


