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Introduction

High‐bandwidth radia<on hard data‐links 
are crucial readout components for future 
detector designs and upgrades (sLHC/LC). 

Radia<on hard mul<‐GBit/s op<cal link has 
started at CERN ‐> GBT Project 

In all cases the links have to undergo a 
severe tes<ng procedure.

2

German groups working on radia<on hard or radia<on tolerant data‐links with 
bandwidths of up to 10 GBit/s

electrical and op<cal components inside a severe radia<on environment 

data transmission for network purposes in trigger farms 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Scope of Test System

to test and qualify fast data transmission link components  (electrical and op<cal)

capable to cope with a bandwidth higher than 10 Gbit/s

used to test the different parts of the link individually or as a full system. 

Usage

during irradia<on tests to qualify the radia<on tolerance

to develop the target system embedding, 

to stress‐test the data‐transmission. 

Stress‐tests will check the link opera<on

 in the foreseen temperature, 

voltage and clock jiVer range, 

the test of error free data transmission and error correc<on, 

and the transmission of the data with a given signal quality.

3
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Overview Fast Link Tester
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Details

5

Driving Part
data genera<on

precision commercial paVern generator 
(systema<c studies)

embedded in FPGA (protocol)

driving the data into the link.

electrical to op<cal conversion (for op<cal links)

Driving Part

Receiving Part

Receiving Part
data analysis

High speed oscilloscope

FPGA implemented Bit Error Rate Tester 
(BERT) 

System Design
full system full digital func<onality is provided 
with only the FPGA implemented paVern 
generator

allows copies and distribu<on in ins<tutes

paVern generator and oscilloscope are 
travelling items
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Next Steps

Proposal submiVed in July ‐> requested 100kEUR

PaVern generator 25 kEUR

Modular adapter boards 5 kEUR

FPGA generator/receiver 10 kEUR

Oscilloscope (12 GHz) 60 kEUR

6

Granted 30kEUR will cover the FPGA boards and 
partially other needed material
2010 -> prototype of FPGA board (Heidelberg)
2010/11 -> production of complete system and 
copies (Wuppertal)
 -> set up at DESY

Pattern generator and oscilloscope can probably 
be funded via institute resources


