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This thesis work has been carried out in collaboration with the  BE/CO-HT section at CERN in the context of 

digital design. 

As the title suggests the aim of this thesis work is to design, implement and test a VME to Wishbone 

interface which allows us to access hardware from remote location. The VME and Wishbone are two 

standard busses. The VME bus is an interfacing system used to interconnect data processing, data storage 

and peripheral control devices. The VME bus allows communication between devices making possible the 

implementation of modular, real-time, reliable and custom control and automation systems.  

The transfer protocols based on the VME bus are asynchronous and fully handshaking.  

The Wishbone is a System-on-Chip (SoC) interconnection architecture whose purpose is to create a 

common and flexible interface between IP cores.  The development of IP cores in compliance with the 

Wishbone standard improves the portability and reliability of the System-on-Chip and it results in faster 

time to market facilitating structured design methodologies on large project teams. 

The transfer protocols based on the Wishbone are synchronous and fully handshaking. 

The implemented vme64x core acts as a VME64x slave on one side and as a Wishbone master  on the other 

side as shown in the figure 1.  

The vme64x core is the basis on which building a custom VME slave module which implements several 

features according with the Wishbone IP cores instantiated on the Wishbone side.  
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To allow the correct operation of the whole accelerator complex it is necessary to develop an adequate 

control and synchronization system where the VME bus is used to control the hardware which is the last 

step between the operator in the control room and the physical equipment. Moreover, at CERN the FPGAs 

are vastly used in all the readout boards which require a lot of fast digital processing and data buffering, 

and in all the carrier boards where the FPGA makes it possible to develop interfaces between standard 

communication protocols. These two considerations highlight the importance of implementing a core 

which transfers data from the VME bus to the Wishbone bus like the vme64x core. 

A first version of the vme64x core was implemented by a company external to CERN but it was not bug-free 

and the VHDL code was messy and without comments, so, after acquiring all the necessary knowledge 

related to the VME and Wishbone busses and the VHDL,  the existing code has been completely 

reorganized obtaining the actual architecture of the vme64x core. Furthermore, during this first work 

phase, the vme64x core has been provided with all the basis access modes. The Xilinx’s ISE Design Tool has 

been used to develop the project. 

To test and debug the vme64x core we performed a first behavioural simulation using ModelSim, followed 

by the implementation of a specific test system with whom it was possible to perform a final test on the 

VFC and SVEC VME carrier boards. 

When the system passed all the tests and verifications, a document with the complete and detailed 

description of the VHDL code has been released. This is mandatory to allow reusing of the written code 

inside CERN and by external companies since it is a fully open design. 

 

The vme64x core is actually used in the BE/CO-HT section to access hardware, to test and check the 

soldering quality of the boards produced by external companies and to debug new IP cores accessible via 

Wishbone bus.  

 

 

Figure 1: test system layout 


