Minutes of CMS FED Design Meeting
Tuesday June 25th 2002

Location: CR3 R61.

Present

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

Agenda

Front End Module final review 

Back End Module status

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

Minutes & Actions

The first part of the meeting took the form of a review of the FE module prior to final routing.

FE Module 

Final review of schematics, layout, netlist and ordering list (dated 30.05.02).

Chris’s drawings were approved with only minor changes.

See list of modifications drawn up Saeed (appended.)

Explanation of mods:-

Point 1: LED on DONE in addition to one existing on I/O pin.

Point 2 : FPGA DONE signals are grouped from FE modules owing to lack of pins on VME FPGA.

Point 4,5 : CERN wish to reserve ability to adjust the settling time in future design of OptoRx. Hence 2 additional control lines.

As an alternative, peaking capacitors (xpF to be determined) should be placed, in parallel to the load resistors, on OptoRx outputs, although they might not be fitted. Add to mods list for Chris. Action John
Point 6: to fix temp sensor serial address.

Point 7&8: remove ADC clock terminations.

Saeed has worked out in detail the (minimum recommended) de-coupling for all FPGAs.

He has tried to rationalise choice/number of different component values and optimise for cost.

It was agreed to fit Tantullum caps rather than Electrolytics where appropriate on prototypes, until the implications of lifetimes of latter devices are better understood.

Layout and tracking may need minor adjustments to fit additional capacitors between ADCs and Delay FPGAs.

All single-ended terminations at 75 Ohms. Differential at 100 Ohms.

Impedances for track widths to be checked. Action Chris 

It was noted that caps should be kept as close as possible to BGAs. But it was agreed  that no non-standard manufacturing processes should be employed to achieve this (i.e. we stay with current recommended PCB manufacturer.)

We will probably not choose to fit Heat pads under OptoRx. There may also be potential difficulties if fitted with pressure on leads during assembly.

BE Module 

BE-FPGA block:

Pin-out is almost complete.

TTCrx pins:

Add SinErrStr and DbErrStr (frame error strobes).

Need pull ups on I2C.

Add LED on TTC ready line.

Use DIP switch to set ID on SubAddr and Data lines (0-15)

Tie enProm line to GND.

Bruce Taylor recommends differential PIN diode (TRR-1B43-00) from TrueLight. Use ST/ST bushing F0-6112 (from 3M) and short fibre with connectors from Front Panel to BE module.

(Rob suggests putting down footprints for circuit option of driving from PIN at Front Panel to TTCrx via OpAmp.)

Need to confirm circuit from 1B43 to TTCrx Action Saeed.

Collect samples from CERN. Action John
Duplicate TTS signals (4 x LVDS pairs) to both P2 and P0 connectors.

Rob clarified that buffers are not desirable between BE-FPGA and S-LINK connections on P2, so that we keep possibility of using LVDS links.

Saeed has improved the de-coupling scheme.

James suggested adding extra de-coupling “stitching” around BE-FPGA.

There was some discussion on how to use VME buffers for hot swap. Plan to use 5V VPC to feed enable pin.

VME-FPGA block:

No further work on pin-out since last meeting as effort concentrated on BE-FPGA block.

Power Block:

James has refined draft design. He is preparing some documentation. Action James
Chris has entered components into library. He is working on implementing schematic of design. This is 70% complete, when last changes are implemented he will distribute Action Chris.

Linear regulator (REG104FA-A) to allow either 2.5V or 1.8 V for QDR (next generation will run on lower supply.)

Bring all 9 Temp Sensor Tcrit signals to Power block. (cf INT pins which are ORed together before being brought to VME FPGA.) 

Leave serial bus from Power monitor (ADM1025) connected to VME FPGA rather than VME backplane.

Power ADM1025 from unprotected supply.

Datel PS switcher (UNR1.5/20-D5) for 5V -> 1.5V

Added reset generator (MAX823SEUK-T)

Aim to review power block next week. Action John
Need to identify manufacturer (Rittal?) of Front Panels with handle switch/light for Hot swapping. Action Chris/Rob.

Post Meeting Correspondence:

Bill Gannon has implemented 6 of the 20 items on the list of modifications for FE-FPGA design. He is now

Placing and Routing the new design, which appears to be about 20%

smaller. The autocalibration circuitry and threshold calculation have been

completely removed, the threshold registers reduced to 5-bits, the median header

has been replaced by the bit-by-bit header, and the interface to the CMS Delay

Chip has been completely simulated back and forth.

Bill pointed out that FE->BE links are now 4 bits at 160 MHz compared to original design of 8 bits at 80 MHz. Change was made due to lack of i/o at BE FPGA. Implications to be discussed with Rob next week.

Next Meetings

Customer Meeting ICL Thursday July 4th.

Front End Module Changes

Following the review of the Front End Module on 25/06/2002, the following changes were identified which need to be implemented.

1. Add LED and 560R resistor to DONE pins of Delay and Front End FPGAs.


2. Add three DONE signals from Delay FPGAs to FE FPGA:

ADC_A_DONE       pin T4 on FE FPGA
ADC_B_DONE
 pin U4 on FE FPGA
ADC_C_DONE
 pin V4 on FE FPGA


3. Change signal name of power to opto receiver from 5V0 to OPTO+5V ( 5 instances).


4. Add two extra control lines X6 and X7 to 74LVT245 (U4) and opto receiver U1. Pin 37 on optorx is X6 and pin 36 on optorx is X7.


5. Add following signals to FE FPGA XC2V1500:
X6 to pin E20
X7 to pin F20


6. Add two 0R0 resistors to +3V3 on pins 6 & 10 of TR1 LM82. These two new resistors must be identified as do not fit.


7. The following resistors on analogue front must be changed in value. The new value is 150R:
R40, R38, R39, R37, R44, R42, R41 & R43.


8. The following components must be identified as do not fit.
R40, R38, R39, R37, R44, R42, R41, R43, C46, C56, C54 & C45.


9. Change R9 & R10 on XC2V1500 to 75R.


10. Decoupling on XC2V40 is as follows:

VCCINT

100nF 10V X5R 0402 per pin instead of 22nf


VCCO

10nF 10V X7R 0402 per pin instead of 22nf


VAUX

10nF 10V X7R 0402 per pin instead of 22nf


11. Three capacitors to be added to +3.3V rail and placed between AD9218BST and XC2V40:
47uF TANT 10V case C part number: TAJC476K010R
Must be within 3cm of the device XC2V40.


12. Add following cap to +1.5V rail close to XC2V40 chip
47uF TANT 4V case B part number: TAJB476K004R
Must be within 3cm of the device.


13. Decoupling on XC2V1500 is as follows:

VCCINT

100nF 10V X5R 0402 per pin instead of 22nf

VAUX

10nF 10V X7R 0402 per pin instead of 22nf
 
VCCO

Banks 0, 3, & 5 three 10nF 10V X7R 0402 instead of 22nf
 
VCCO

Banks 1, 2, 4, 6 & 7 seven 10nF 10V X7R 0402 instead of 22nf


14. Add two caps to +1.5V rail close to XC2V1500 chip
47uF TANT 4V case B part number: TAJB476K004R
Must be within 3cm of the device.


15. Two 2.2uF 0805 capacitors are needed on +1.5V rail instead of one for FE FPGA.


16. Add two caps to +1.5V rail close to XC2V1500 chip
220uF TANT 10V case D part number: TAJD227K010R
 If possible place one between XC2V40 and XC2V1500


17. Remove C71 100uF TANT on +3.3V rail near XC2V1500.


18. Add two caps to +3.3V rail close to XC2V1500 chip
47uF TANT 10V case C part number: TAJC476K010R
Must be within 3cm of the device.


19. Add two caps to +3.3V rail close to XC2V1500 chip
220uF TANT 10V case D part number: TAJD227K010R
If possible place one between XC2V40 and XC2V1500


20. Only four 2.2uF 0805 capacitors are needed for Vcco of XC2V1500 instead of five. Remove one capacitor.


21. JTAG chain to be corrected such that TDI from one FPGA goes to TDO of the next FPGA. TDO of last FPGA goes out of module.


22. Signals to go out of Front End Module are:
DATA_STREAM(3..0), READOUT_SYNC_IN, READOUT_SYNC_OUT, FRAME_SYNC_IN, FRAME_SYNC_OUT, CONFIG_IN, CONFIG_OUT, MONITOR_IN, MONITOR_OUT, RESET, FE_BE_SPARE(2..1), 
FULL_FLAG, HALF_FLAG, EMPTY_FLAG, 
B_CLK_LVDS_IN, I_CLK_LVDS_IN, 
LM82_INT, T_CRIT_A, 
FE_TMS, FE_TCK, FE_TDO, FE_TDI,
+5VA, -5VA, +3V3, +1V5, GND.


