Minutes of CMS FED Design Meeting
Wednesday October 16th 2002

Location: CR13.

Present

John Coughlan, Chris Day, Ed Freeman, Rob Halsall, James Salisbury, Saeed Taghavirad

Agenda

1. Report from recent customer meeting & project status

2. FED Layout & Routing


Status


Plans


Steps needed prior to manufacture

3. Firmware & Software


Likely requirements from CERN for FF1


Status : VME & BE FPGAs


Memory Map


Equipment needed

4. Testing Discussion


Draft Test Plan


List of measurements to do at RAL


Equipment needed


Effort required


Preparing for FEDs.

5. AoB

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

1. Project Status

John reported on recent customer meeting at IC.

The reasons for the slippage of the schedule due to the problems encountered in migrating from Cadence 13.6 to 14.2 had been explained. Approx 3 weeks in total were lost. A new week by week schedule was proposed to customer in which boards now went out for manufacture in week starting 11 Nov.

The customer also released to us the long term schedule (2002-2006) for FED production (Figure 1).

He would like us to begin procurement for a further 20 FF1s for manufacture in Q3 2003.

2. FED Layout & Routing

No more problems had been encountered with Cadence 14.2. Layout and routing is proceeding well.

A board level layout was produced (10.10.02) based on Rob’s paper version.

Chris is now completing the routing within a FE module. This should be finished early next week.

Some additional vias needed to be added around the Delay FPGAs.

FE modules will be then brought back into board level.

Some minor changes will then be done to back end layout:

Static switches for TTCrx will be moved to allow BE FPGA to be positioned as close as possible to P2 to ensure integrity of S-LINK signals.

An additional VME buffer chip will be added to ensure VME signal lengths meet specs.

Move location of header for Front Panel switch.

Change one resistor value.

Add extra VME buffer to schematics.
Action Saeed
James pointed out need for some thermal vias.

Produce list of thermal vias for Chris. 
Action James
At this point there will be a brief review and a new net-list and a set of schematics will be produced.

The routing of the back end will then be done. It is not clear yet how much hand routing will be necessary and how much the auto router can achieve. Chris will in any case have to identify the critical signal paths.

After routing the Power planes will be determined.

Currently we are aiming at 12 layer board.

We now have 8 Tracking and 4 Power/Gnd layers. This will likely become 6 Tracking and 6 Power/Gnd.

We want to keep Power and Gnd planes as simple as possible. Even at the expense of extra layers.

In the meantime Chris has passed layout of FE Module to possible Assembly company SAE Tech (this company did Generic ADC module) for a quote and some feedback.

There have been some quality problems reported with the manufacture of the H1 FTT boards (Cem Graft assembly). In particular, with BGAs and TQFP assembly. However, the Drawing office had not been informed of them.

Check H1 FTT production problems with Ivan.
Action Chris
Chris raised 2 issues: Dimensions of TrueLight PIN diode. Position of Microswitch in handle (Done).

Former had been requested a number of times without reply. In worst case we measure with micrometer and allow some tolerance.

Enquire again for PIN diode details.
Action John
Remaining things to do after routing is complete…

Drilling drawings.

Silk screens.

Reference designators. Positioning is tight on FE module. Perhaps sufficient to do for only 1 of 8 repeated FE modules.

Cadence 14.2 produces an additional Placement File which may be sufficient as parts list.

Complete Assembly instructions.

Note that Reference Designators for parts that are not fitted must be detailed on Assembly instructions. They may also optionally appear on Schematics.

Verify correct Ref Designators if used on Schematics. 
Action Saeed
Board layout and routing are checked by another designer, probably Darren.

Sign off and production.

=> From completion of routing to be ready to go out to manufacture Chris estimates one week.

PCB manufacture will be with Express Circuits.

Gerber files and ODB files (latter new in 14.2) will be sent to them. They will then decide which is best to use.

(Note Europractice have still to get ODB generation working. Chris doesn’t think this should be a problem).

3. Firmware & Software

Firmware status:

VME FPGA: Ed has implemented an A32/D32 R&W interface with D32 BLT. Back annotated timing has been verified. BLT alignment checking is not implemented yet. The interface is to a local on chip buffer.

BE FPGA: Saeed is implementing improved version (of Azmat’s design) with a fast data path according to Rob’s ideas on shift registers for QDR address generation. He will utilise the Xilinx reference design for the QDR interface.

John outlined likely operation of FF1 by silicon module testers at CERN.

=> He emphasised that the Software (and by implication Firmware) specification for CMS is now a critical path item in order to allow the module testers to prepare their systems for the eventual delivery of FEDs to CERN.

Basic sequence is: 

Load params  eg Peds, Skews

Select run mode eg Raw Data

Start Run

Receive triggers

Readout full formatted events (identical to S-LINK) over VME using BLT.

Stop Run.

FED event will have a common DAQ header and a Tracker specific header in addition to the Event Data (stored in QDR) from FE FPGAs.

The headers will be built on the fly from information stored in FIFOs.

The contents of the Tracker header have to be specified.

Rob thinks we can use very similar logic in VME data path as we are proposing for S-LINK path.

VME events would be read out in Block Transfer sized (256 x 32 bit) chunks buffered in FPGAs. 

This complication should be hidden from the outside world.

John also showed a preliminary Memory Map based on previous discussions and detailed study of FE FPGA documentation. It requires implementing engines in firmware to generate the necessary serial commands between the BE and FE FPGAs.

The practicality of this map (e.g. in terms of available memory buffers in FPGAs) has to be examined in a smaller meeting.

He also proposed that only A32 and D32 access be supported by AM codes (in addition to CSR space).

The test setup (under assembly at IC) uses a PC running Linux with a NI/VXI interface card to VME.

The proposed software employs the XDAQ framework provided by the CMS DAQ group.

There was a discussion on the possibility of re-using the existing LabView based software written for the H1 FTT test bench. This may not be feasible owing to the overriding need to stay compatible with IC/CERN based test systems. The latter are C/C++ based. The details of the GUI are not known.

4. Testing

John went over the first sections of the Draft Test Plan (from PCB manufacture to basic Analogue tests).

This document is intended as a basis for discussion.  The details of the various test stages need to be expanded on.

Richard Matson has been spoken to. He already has JTAG schematics. He needs to be forewarned for JTAG test slot when boards go out to manufacture.

Request for Services to Richard
Action John
Rob suggests using VME extender card with PSU for first tests (i.e. without backplane).

The extender card could also implement the loop back JTAG connector tests.

The need to have quick turn around of test firmware (eg for clock distribution even during analogue testing) was noted.

There was then a round table discussion on testing.

Testing will be shared with IC. In broadest terms RAL will do Electrical and Digital tests and IC will do Optical related tests.

The importance of having common test bench systems (eg PC/VME crates/ Software) where ever possible was stressed.

We need to be clear ourselves about the test objectives at RAL before we enter detailed discussions with IC concerning the division of tasks.

The need to identify up front the Measurements we wish (and are able) to do was emphasised.

Then we can identify and justify the necessary Equipment to carry out those measurements.

For the first 2 FF1s we are concentrating on Design testing (cf Production tests). Hence the lion’s share of the test effort will be from the designers.

We must separate tests of Integrity which are mandatory (eg connectivity) from Performance (eg Signal/Noise) which are very desirable.

Note: The division management are eager for RAL to qualify the electrical performance of the FED as far as possible.

Pass a list of equipment needed immediately for FF1 test bench to John.
Action Rob


There was a detailed discussion of building 2 piggy back cards for electrical tests:

Card 1 based on transformers for Integrity tests. Mandatory

Card 2 based on OpAmps (with nice option to drive by CrossPoint chip and FPGA?) Desirable

Both would be max 12 channel devices and connect to the test connector post OptoRx.

Draw up a brief document describing Card 1. Layout, Functionality, Components, likely Effort and Time required.

Action James
James agreed to become the manager of the FED test system at RAL.

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

Next Meetings

CERN Tracker week Electronics meeting, CERN, 23rd October.

------------------------------------------------------------------------------------------------
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Figure 1 FED Schedule
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