Minutes of CMS FED Design Meeting
Tuesday April 30th 2002

Present

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

Agenda

Front End Module


Status of analogue circuits rats nest layouts.

  
Run through 3 sub module circuits:

    

OpAmps + ADC + (Delay FPGA)

     

OptoRx + Vref + Temp Monitor

     

(FE FPGA)


Outstanding issues...

  

Opto Rx pinout confirmation.

 

Opto Rx filter circuit.

  

Choice of Vref DAC.



Performance of single stage Elantec circuit solution.



Fit of Elantec Elantec circuit solution.


Status of digital FPGA layouts.

Backend

  Concentrate on anything that influences FE Module design...

  
Power supplies

  
Clock chain

  
JTAG chain

Plus

  Missing components.

Schedule

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

Minutes & Actions

The meeting concentrated on the status of the design of the FE Module.

It is planned to have a local review of our proposed solution for FE Module analogue circuits within the next couple of weeks (with Marcus and Mark Raymond from IC in attendance.) 

The objective is to have schematic level drawings (i.e. rats nest level) of a complete FE Module sent out at least 2 days before the review date.

It was noted that (hopefully minor) iterations might be needed subsequent to final layout and routing.

The FE Module is composed of 3 sub-modules with the following major components:

A: 4 x OpAmp ; 2 x ADC ; 1 x Delay FPGA

B: OptoRx ; DAC ; TempMonitor

C: FE FPGA

NB Sub-module A is repeated 3 times, and sub-modules B and C once on each FE Module.

FE Module is repeated 8 times on FED.

Note: All components on FE Module are now specified and are now in PCB design library.

Sub-module A

We have decided on the single-stage Elantec 2140CS proposed solution.

Test bench measurements and simulations are continuing in parallel with layout work. So far there are no indications that this solution will not satisfy circuit requirements, e.g. bandwidth >= 100 MHz. 

OpAmp will run on +/- 5V rails. (operation at +/- 3.3 V rails left too little head room.)

This choice should also simplify power plane arrangement. 

Power supply demands are probably still ok, but need to be verified. Action:  Saeed
Digital signals (i.e. post ADC) have been mostly defined by Saeed.

The remaining tasks to be completed are:

Update circuit for Elantec solution. Action: Chris
Clarify signal lines to avoid having to swap bits after ADC conversion.  Action:  James & Chris
Provide for series resistors between ADCs and Delay FPGA. (These could be removed on later FEDs if they are not found necessary.) Action:  James & Chris
Specify de-coupling for ADCs. Action:  James
Specify ADC Common Mode circuit (potential divider). Action:  James
Change DCI on Delay FPGA from 100 to 75 Ohm Action:  Saeed & Chris
Sub-module B

The DAC for VREF has now been decided on: AD8802 : 12 channel @ 8 bit. No buffering to OpAmp should be necessary. External voltage reference for DAC has been identified.

DAC and Temp Monitor will be located on reverse side of board under OptoRx.

We have agreed to the final pinout for OptoRx as specified in OptoRx spec doc 020308A March 8 2002

It is proposed to add circa 1mm pads to allow test probes at the Termination Resistor. If possible all 12 should be aligned in row to allow future ATE on several pads at once. Action:  Chris
Identify suitable position for locating holes for ATE.  

James has a filter circuit for OptoRx PS decoupling.

Rob has got the Analogue Work Bench simulation tools working on his desktop machine to allow simulation of this filter circuit. 

Verify filter circuit with simulation and pass updated circuit to Chris. Action:  James
Sub-module C

Saeed has already defined the majority of the digital signals.

There are a few groups mainly between sub-modules that need tying down eg OptoRx controls.

It was agreed to follow Rob’s suggestion for pin outs distribution on FE FPGA. This may use a few more vias but will aid the data flow in Bill Gannon’s FPGA design.

Pass final signal list to Chris. Action:  Saeed
FE Module

Once the sub-modules rats nests have been completed the interconnections between sub-modules can be done at the FE Module i.e. the next level up Action:  Chris
Convention is that signal names propagate in a consistent fashion from top layer downwards.

Clock chain, JTAG chain schemes on FE module have been specified by Saeed.

Information has to be passed to Chris for inclusion on schematic. Action:  Saeed & Chris
Saeed has specified preferred power plane arrangement. This needs to be agreed with Chris. Action:  Saeed & Chris

Board Level

The only remaining issue at the board level that influences the completion of FE module layout is decision on the location of TTCrx pin-diode and its connection to TTCrx ASIC.

Saeed also has proposal for signal pinout assignments for large fraction of BE FPGA.

AOB

Following comments from QA audit it was agreed to keep minutes and actions for these internal design meetings. Action:  John

These are in addition to the Project Monitor Forms, the minutes from our regular customer meetings and documentation from reviews at CERN.
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