Minutes of CMS FED Design Meeting
Thursday December 19th 2002

Location: CR13.

Present

John Coughlan, Ed Freeman, Rob Halsall, Saeed Taghavirad

Agenda

FED Back-End Firmware 

------------------------------------------------------------------------

Minutes & Actions

The meeting was devoted to a discussion of the firmware (including testing) of the Back-End and VME FPGAs. In particular, how to implement the functionality desired by the CMS module testers in 2003. 

The status of the schedule was run through.

The first pair of boards has gone out to assembly.

We were originally expected to deliver approximately 10-20 FEDs starting in Q4 2002. Later we were asked to investigate possibility of delivering a couple of FEDs in summer 2003.

Testing

Ivan could not attend the meeting owing to other work in progress. He has assembled the VME test crate with Rob’s PS and VME64x backplane.

Space has been cleared on the benches in Rob’s Generic area of the lab.

Saeed requested that Oscillator not be placed in order to facilitate JTAG testing.

He will put Oscillator on socket later.

He has started a list of mods for the next board iteration. Eg…

6V rated caps on 5V lines to be changed to 10V rated.

The latest version of the TTCrx manual v3.7 states that unused JTAG or I2C signals should be set at specified fixed levels to avoid interference with operation.

We are expecting assembled boards back during the week of 6th January.

Richard M. is ready for JTAG tests. All BSDL files are available.

The VME64x Extender card to be ordered by Imperial College has not arrived yet. This card could be used for loop back tests. Find out delivery schedule 
Action John
Saeed will design a dedicated loop back test pcb. Details of how to get power to board have yet to be worked out. After review an RFS will be put in for manufacture. 
Action Saeed & John
After JTAG tests we need to use ChipScope to test Analogue section.

Learn about ChipScope ahead of testing. Ask Ian Brawn to demonstrate ChipScope using development board 
Action Ed
Saeed expects it will take about a day to implement some basic firmware to distribute the clocks to the ADCs. He will either get Ivan to implement this or do it himself.
Action Saeed
We will need a minimum of 2 medium spec PCs in HDL (one for Linux and one for Windows). 
Action Rob
Later we will also need a higher spec machine for dedicated design.

We have bought some Compact Flash cards and USB interfaces ready for System ACE testing. We will be the first project here using System ACE technology.

Rob noted we already have a System ACE on the VirtexII Pro development board. This will be used to learn how to generate files with Xilinx tools and program CFlash cards. Not an immediate priority.

It is planned to purchase SBS PCI-VME (optical) interface cards early next year well in time for testing the VME interface.

The fall back is to continue with NI/MXI interface cards.

Firmware Design

A document outlining the functionality required by the CMS module testers in 2003 has been produced. The FED-UK group members are currently drafting a response to it.

The basic need is to read out Raw Data over VME in response to TTC provided triggers and clock.

Nb Rob pointed out that in “Virgin Raw Data” mode there would be no necessity to program the FE Pedestals.

Rob presented his latest ideas on interfacing the VME and BE FPGAs based on serial communications (rather than buses). In the VME FPGA is a serial port for loading/reading registers and a parallel port for data readout. see preliminary slides.

The serial engines used by Ed to program and readback the FE-FPGAs are moved back into the VME FPGA. This would require some new selection logic by Ed in the BE FPGA. The internal BE registers would be loaded in the same serial fashion.

(Nb Ed now has his “old” VME engines communicating successfully with FE-FPGAs).

These changes exploit more effectively the resources in both the BE and VME FPGAs. 

Saeed has already implemented the I/O to the QDRs in the BE FPGA.

Data is stored in the QDR in a circular (wrap around) buffer. 

In Rob’s scheme the VME readout path would be identical to that of the S-LINK. Data from the QDR would be fed until back-pressure signal. In the case of the VME this would be set whilst buffer was being emptied by block reads (a double buffered system could also be envisaged).

The event data readout over VME would also be identical in format to the S-LINK data (i.e. with headers etc). An up/down counter would record the presence of events to readout.

It was also pointed out that it in this scheme it may also be possible to readout event copies over VME even during normal S-LINK running. This feature will not be advertised yet.

Rob also sketched out the flow control logic used to throttle the trigger in order that the buffers and fifos do not overflow.

The Tracker specific header information (sub-lengths, APV address, error bits stored in fifos) has to be specified. This should be a fixed length header. 
Action John
It was suggested that Emlyn Corrin from Imperial College could assist in firmware for well specified modules. Eg a TTC signal emulator and Tracker specific header building.

