
Production Test software and gateware for FMC_WorldFIP 

Technical Specification 

Erik van der Bij – CERN – 20 October 2015 

 

 

Introduction 

CERN has designed an FMC mezzanine card for the WorldFIP fieldbus, called FMC_WorldFIP [1]. This 
card contains the driver circuit, a transformer, an ADC circuit for diagnosis and other support logic. 
All detailed design information of this card (schematics, PCB layout, etc.) is available in CERN’s EDMS 
system [2]. 

To fabricate a series of these cards, an automated production test system (PTS) is needed. On this 
system, every produced card will be tested for assembly and soldering problems. Such a PTS is 
basically a PC with a SPEC [3] FMC carrier on which an FMC_WorldFIP card is tested. This 
FMC_WorldFIP card will also need to be connected to external logic to test the external connectors.  

   

Short Technical Specification 

The PTS needs dedicated software (written in Python), and dedicated gateware (written in VHDL) to 
test each connection in the circuit for opens and shorts. It also should be able to detect if a wrong 
component is mounted. It should program the EEPROM on the board with correct data that 
identifies the module and other information (e.g., serial number and IPMI data).  

Particular attention should be paid to the ADC diagnostics part of the board as this design has not 
yet been validated. For testing this part, the PTS may re-use code of the PTS [4, 5] of the FMC_ADC 
card on which the design is based. For the WorldFIP part, ready-made code is available that 
implements the sending and receiving of data. 

The PTS system should be based on the PTS environment [5] and be similar to other PTS systems for 
CERN's Open Hardware projects [5, 6].  

Sample projects and templates of manuals and operator instructions are available and will greatly 
ease the development of the system.  

CERN will provide a WorldFIP slave node (FIPDIAG) that can “echo” data sent to it and that can reply 
to specific packets. The contractor should discuss with CERN the required other external equipment 
to test the FMC_WorldFIP cards (e.g. function generator, reference FMC_WorldFIP card, USB switch 
box) with the aim to arrive at an easy to use and cheap PTS system. CERN will lend any required 
equipment for the duration of the contract.  

For the duration of the contract every week a phone conversation will be held to discuss the 
architecture of the solution and the progress of the project. 

  



Supply 

CERN will make all supply available under open licenses (GNU GPL, GNU LGPL, CC BY-SA 4.0). 

This Price Enquiry is for the delivery of the following supply for the FMC_WorldFIP mezzanine card: 

• PTS software for the FMC_WorldFIP card, written in Python  

• VHDL and compiled gateware for the PTS  

• User guide and 1-page operator guide 

• A list of all connections that are not covered by the PTS and reason why 

• The PTS hardware (e.g. PC and other equipment) is not part of the supply 

 

Planning 

• The contractor should be able to provide the first version of the full system within 14 weeks 
after reception of the order.  

• CERN will provide detailed feedback within three weeks after the first version is received. 
This in addition to the weekly feedback during the phone conversation. 

• The contractor will provide an improved version within three weeks after the reception of 
the above feedback. 
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