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Abstract

Following a study made in 2009 to implement the GBT SERDES in FPGAs, the GBT-FPGA project was launched. Its main goal is to provide a unified GBT core for multiple users and different FPGAs in order to
ease communication with the GBTx. The VHDL-based IP is used for the upgrade of the LHC's experiments DAQ and Timing Systems as well as the emulation of GBTx chip for test purposes. It provides two types
of implementations for the transmitter and the receiver (“Standard” and “Latency-optimized”) and two encoding schemes supported by the GBTx serializer/deserializer ASIC ("GBT-Frame” (Reed-Salomon) and
“Wide bus”). The package also includes some example designs for the most common FPGA development kits.

Introduction to the GBT-FPGA
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Introduction to the GBTx / SCA slow control

Implementation architecture of the GBTx / SCA slow control
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» The Register (GBTX) has not be defined yet.

_ N _ = The SCA mac generates the slow control 2 bits to be included into the GBT frame.
Two new FPGAs are going to be supported soon: the Ultrascale for Xilinx and the Arria 10 for Altera.

» The Mux places the SCA bits in the GBT frame.
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Two additional modules, implemented in the example designs, allows communicating with the GBT-SC using the JTAG interface. These
are device specific:

» The JTAG to bus is provided by the device manufacturer: JTAG to AXI for Xilinx and JTAG to Avalon-MM for Altera.

» The Bus wrapper is a VHDL-based module that manage the device specific bus to create the common memory mapped bus
defined by the GBT-SC IP.

Conclusions

The GBT-FPGA core is currently supported for many devices from Xilinx and Altera. This VHDL-based IP can be configured to work in different modes with different encoding algorithms: “standard” vs. “latency-
optimized” and “GBT frame” vs. “WideBus”. The GBT-FPGA team is focusing its efforts on the implementation of the slow control feature with the internal control (GBTx) as well as the external control (SCA). This
functionality will be released in June 2016. In parallel, the IP will be ported to the latest FPGA from the two companies previously listed (Ultrascale for Xilinx and Arria 10 for Altera) and IP blocs will be created to be
used with QSYS (Quartus IlI) and Vivado. Finally, a new release including correction of minor bugs, simplification of the clock scheme and porting to the latest development tool will be made in March 2016.
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