
High-density backplanes – problems and solutions 
 

R. Achenbach b , V. Andrei b , B. Bauss c,  B.M. Barnett e. C. Bohm f, J.R.A. Booth a, 
I.P. Brawn e,  

D.G. Charlton a, C.J. Curtis a, A.O. Davis e, J. Edwards e, E. Eisenhandler d, P.J.W. 
Faulkner a, F. Föhlisch b, C. N. P. Gee e, C. Gewiniger b, A.R. Gillman e, P. Hanke b, S. 

Hellman f, A. Hidvégi f, S. Hillier a,  
E-E. Kluge b, M. Landon d, K. Mahboubi b, G. Mahout a, K. Meier b, V.J.O. Perera e, 

W.Qian e, S. Rieke c, F. Rühr b, D.P.C Sankey e, R.J. Staley a,  U. Schäfer c, K. Schmitt b, 
H.C. Schultz-Coulon b, S. Silverstein* f, R. Stamen c, S. Tapprogge c, J.P. Thomas a, T. 

Trefzger c, D. Typaldos a, P.M. Watkins a, A. Watson a,  
P. Weber b, E.E. Woerhling a 

 
a School of Physics and Astronomy, University of Birmingham, Birmingham B15 2TT, UK 

b Kirchhoff-Institut für Physik, University of Heidelberg, D-69120 Heidelberg, Germany 
c Institut für Physik, Universität Mainz, D-55099 Mainz, Germany 

d Physics Department, Queen Mary, University of London, London E1 4NS, UK 
e CCLRC Rutherford Appleton Laboratory, Chilton, Oxon OX11 0QX, UK 

f Fysikum, Stockholm University, SE 106 91 Stockholm, Sweden 
 

 
Abstract:  
 
The challenges of producing high-performance and low-latency realtime systems for 
LHC have led many groups to design systems with higher channel density and greater 
interconnectivity between modules. Custom backplanes with 2mm Hard Metric 
connectors provide the high pin counts necessary for these systems, but also present 
new problems, including increased insertion and extraction forces, vulnerable and 
easily damaged pins, and other long-term maintenance issues.  
 
The ATLAS Level-1 calorimeter trigger processor presents a near “worst-case” 
example of such a system. The Jet/Et and em/hadron subsystems use a full-custom 
21-slot 9U backplane fully populated with 2mm HM connectors with a total of 1148 
signal and ground pins per module. In this paper we present our solutions for reducing 
insertion/extraction force, providing strain relief for hundreds of connected cables 
while maintaining accessibility, and maintaining and repairing the backplane over the 
lifetime of LHC.   
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