Minutes of CMS FED Design Meeting
Thursday August 15th 2002

Location: CR13.

Present

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

Agenda

FE & BE schematics review 

Other issues

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

Minutes & Actions

The meeting was devoted to a final internal review of the FE and BE schematics.

Schematics version of 09.08.02 produced by Saeed (Nb BE schematics are mis-dated 01.08.02)

Nb These schematics exist as paper versions only.

Meeting started with a review of current week by week work plan (corresponding to project schedule v1.3)

We are still on schedule for layout work to start next week.

Schematics were then gone through page by page.

Following this, more global design issues were discussed e.g. resets, test pads.

Prior to this meeting schematics had been examined in detail and the list of changes for FE and BE updated and partially implemented (see Saeed’s appended lists.)

Deliverable from meeting is a final update of schematics by Saeed (with lists of inter-module i/o and changes implemented together with any special instructions) for Chris to start board level layout on his return from leave on 19.08.02.

Chris can then flatten (a copy) of the schematics (producing an electronic version) in order to produce a board level net-list (with consistent component reference designators) for final checking. Net-lists should be ordered by signal and also by component if possible.

A backup should be kept, in case of any further changes, as some re-tracking on FE module will be needed.

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

The following comments describe the major items of discussion raised during the review. Other changes are documented in change lists (from Saeed) appended.

All Actions are on Saeed unless explicitly marked otherwise.

FE Module 

Buffer for OptoRx controls has been changed from to 2xLVTH125 (previous scheme with 1xLVT244 wouldn’t work.) 

Add explicit label for all ferrites on board. 

Add polarised symbols to electrolytics (as done now on BE schematics.)

Mark peaking caps as “Do Not Fit” with a comment.

Nb Later we must check “Do Not Fit” comments refer to correct component reference designators.

Add comment for VREF 191 value.

Can’t check that floating DFS is ok with VirtexII. But we know it was with Altera.

Double check controls to FE analogue ancillary components.
Action James
Double check connections around Delay FPGA.
Action Ed
Check Delay design using latest pin constraints. 
Action Ed
BE Module 

Add a couple more spare i/o between BE and VME FPGAs if feasible without disrupting pin-out arrangement.

Double check standard VME connections on VME.
Action Ed
Add pull down on TTCrx RESET_B.

Connect Clock_L1Accept output to BE FPGA.

Bring remaining unused TTCrx pins to pads for debugging.

Get samples of TTCrx PIN Didode to compare footprints. Action John
Request to put J0/J1/J2 connectors on same sheet in schematics if possible.

J0 signals (eg TTS) have been pinned out in accordance with VME64x spec (not xP) as descibed in LHC crates document.

Make comment on symbol for Earth cf Ground on J0 shield.

BIASVCC for VME transceivers to be derived from 5V (i.e. from pre-charge pins) using simple resistor divider network (check R values.)

Can’t add TTC clock direct to VME FPGA because max of 4 clock inputs per VirtexII (limit from BUFGMUXs.)

Compact Flash CF_RESET should be tied to GND. Bring CF_RDY_BUSY to VME FPGA for monitoring.

Consider jumper option to allow SystemACE to reload FPGAs on Power on reset.

Slot 1/Arbiter functionality is not required.

Change to only monitor VME_BCLR#.
Keep monitor of VME_BBSY# (although not required.) Don’t monitor BRn# lines which implies RWD requestor only.

All opto-coupler signals moved to Quad devices.

Discussion of need to change latch detection logic to avoid power on glitches on TCRIT locking up circuit. Power on default threshold for LM82 should be safe. So leave detection circuit as is. Nb Set overrides Reset on Latches.

Verify with lab test of LM82 TCRIT signal on power on.
Action James
Add additional PGOOD signals to SWAP_I generation circuit.

Discussion of use of ADM1025 Voltage monitor device. Decide to keep interface via VME FPGA rather than back-plane as external controller is unlikely to be available for some time. Therefore keep device to learn how to use it as simple voltage monitor, but obviously can’t record power failures! Change supply to ADM to 3V3. Keep digital monitor lines eg PGOOD for future compatibility.

New TPS75725 linear regulator needs minimum capacitative load for stable operation. Need explanatory note.
Action James
Add additional set of 3 LEDs on Front Panel to VME FPGA.

Label groups of LEDs on schematics and Front Panel  A123, B123 etc…

Change to front panel LEDs with lower power consumption (now 5mA) (consider using surface mount with light pipes?) 
Action James
----------------------------------------------------------------------------------------------

Global Issues 

Clocks

Clock distribution scheme checked OK. (Nb max of 4 clock inputs possible per VirtexII device.)

Configuration

In addition to JTAG configuration chains System ACE requires common lines for PROG_B and INIT connecting all FPGAs.

Invert LED on DONE from all FPGAs so that they go OFF when FPGA is loaded.

Nb DriveDone bitgen option should be used when creating Xilinx bit streams.

Nb JTAG chain details have not yet been double checked. General scheme has been verified with Richard.

Could investigate option to use JTAG lines could be brought in on VME backplane using Test and Management bus standard pins, but may need special buffer chip.
Action Rob
Resets

VME FPGA reset at power on. System ACE reset on command from VME FPGA.

Soft resets sent from VME FPGA to other FPGAs via FE FPGA control lines (i.e. no dedicated reset lines.)

GRESET from power circuit is only used if Watchdog timer on VME FPGA is enabled.

Test Points

In addition to GND and Power lines (safest probes at input to ADM1025.)

Add a few test pads on each FPGA to unused pins. But don’t add to signal i/o between FPGAs.

Test pad on global clock from TTCrx.

Most other clocks are LVDS and so difficult to probe.

Propose to use test clips on ADCs (also for final clock) and OpAmps.

Power On defaults

Checked that device power on in safe default states eg LM82 Tcrit.

After meeting corrected OptoRx control default operating settings: 

according to CERN should be  X0->7 = 01100000
(in meeting we had selected min power consumption settings.)

Additonal Information

In addition to schematics we will require documents for:

i) Layout instructions

ii) Assembly instructions

Passives

Need to review passives when board level Bill of Materials is produced. See where component count can be reduced.

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

Next Meetings

Customer meeting on Tuesday Setptember 3rd.

LHC Electronics conference, Colmar France, September 9th to 13th.

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

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. The schematic symbols of TANT polarised capacitors do not have the + side identified. Please use a schematic symbol with + side showing.


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


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


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


5. 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


6. 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.


7. Add following cap to +1.5V rail close to XC2V40 chip (one per three delay FPGAs):
47uF TANT 4V case B part number: TAJB476K004R
Must be within 3cm of the device.


8. Move the signals on DELAY FPGA to new pin locations as indicated:
move SPARE(3)  to K7
move DDR_TOP_DB(0) to M11
move DDR_TOP_DB(1) to M10
move DDR_TOP_DB(2) to L10
move DDR_TOP_DB(3) to N9
move DDR_TOP_DB(4) to K8


9. Add the following two signals (with exposed copper) to DELAY & FE FPGAs to their respective pins using a pad link (as in JTAG):
FE_INIT#

N11
AC21
FE_PROG_B
B1
C4


10. Remove LM82_INT & LM82_CRIT_A signals from FE FPGA.


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


12. Add 2K2 pull up resistors to signal SMBDATA & SMBCLK on LM82.


13. Rename the following signals on AD8820 and the FE_FPGA to indicate they are active low signals.
VREF_CS

to 
VREF_CS#
VREF_SHDN 
to 
VREF_SHDN#
VREF_RS 

to 
VREF_RS#


14. Rename the following signals on LM82 to indicate they are active low signals.
T_CRIT_A 

to  
FE_T_CRIT#
LM82_INT 
to 
FE_INT#


15. Add one 10pF 0402 peaking capacitors per output of OptoRx in parallel with resistors R1, R2, R3, & R4 (on ADC Sheet 1). These capacitors must be marked as do not fit.


16. Add LED and 560R resistor to 3.3v on the DONE pins of Delay and Front End FPGAs.


17. Replace U4 74LVT245 with 74LVT244.


18. Add two extra control lines X6 and X7 to 74LVT244 (U4) and opto receiver U1. Pin 37 on optorx is X6 and pin 36 on optorx is X7.


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


20. Rename signal DONE on FE FPGA pin AD22 to FE_DONE


21. Change 100R resistors on FE FPGA pins AA20 and AB20 to 75R.


22. Add FE_DONE signal to FE FPGA:
move signal ADC_G_DATA_STREAM(0) to pin P3
add signal FE_DONE to pin T5 on FE FPGA


23. 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


24. 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. If possible place between XC2V1500 & XC2V40.


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


26. 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


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


28. 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. If possible place between XC2V40 and XC2V1500


29. 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


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


31. 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.


32. Replace 74LVT244 with two 74LVTH125 in order to provide 5V signals to OPTO-RX.


33. Duplicate X6 & X7 signal removed from DELAY FPGA.


34. Signal name on pin E17 of DELAY FPGA was corrected.


35. The two spare signals between FE FPGA & BE FPGA were removed.


36. 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, 
FE_INT#, FE_T_CRIT#, 
FE_TMS, FE_TCK, FE_TDO, FE_TDI, FE_INIT#, FE_PROG_B,
+5VA, -5VA, +3V3, +1V5, GND.


Date of document: 15/08/2002

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

Back End Module Changes

Following changes have been implemented:

37. Signals on BE FPGA Bank 7 have been moved to Bank 5.


38. Signals on BE FPGA Bank 6 have been moved to Bank 7.


39. Signals on BE FPGA Bank 5 have been moved to Bank 6.


40. Digital impedance control resistors have been added to bank 6.


41. Change the resistor values of all SMD LEDs to 1k0. All LEDs take 1.3mA.


42. Re-arrange signals on BE FPGA in order to group together relevant signals and to accommodate more signals.


43. Re-arrange signals on VM FPGA in order to group together relevant signals and to accommodate more signals.


44. SMD pads have been added to PROG_B and INIT# signals on BE FPGA.


45. Where possible, all pull up resistors have been changed to 6k8.


46. The two +2.5V power regulators have been replaced with one which provides a PGOOD signal.


47. All signals on J0 have been arranged for VME64x configuration. That is columns a, b, d &e have been used for two pairs of LVDS signals.


48. Signal XCV_OE# has been added to VME FPGA pin AA19.


49. The LED on system ACE status signal has been changed to Amber.


50. Signal CF_RDY_BSY# has been added to VME FPGA.


51. Signal VME_WDI has been added to VME FPGA.


52. Signal BCLR# is only monitored and shall not be driven. Modified circuit to accommodate this.


53. Power supply circuit was modified to use the two spare opto isolators in TCMT4100 chip and remove the two 4N37 chips.


54. Signal T_CRIT_G has been renamed TSHDOWN#.


55. Power good signals for +2.5V and +3.3V supplies have been added to NOR gate which generate the SWAP_I signal to indicate FED PCB can be removed from the crate.


56. Signal PGOOD1 has been renamed PGOOD+5V.


57. Signal PGOOD2 has been renamed PGOOD+3V3.


58. Signal PGOOD3 has been renamed PGOOD+1V5.


59. One spare LED on front panel has been added to VME FPGA.


60. The current limiting resistors on front panel LEDs were modified to provide 4mA through LEDs.


61. Rename the following signals:
TTC_LVDS_OUT
to
CLK_LVDS_TTC


62. The BE FPGA JTAG signals have been renamed as:
CF2_TMS, CF2_TCK, CF2_TD4 & CF2_TDO


63. Following signals have been added to VME J0 connector and VME FPGA:
TEST_CLK & TEST_CLK_B


64. Following signals have been added to VME J0 connector and BE FPGA:
TEST_TRIG & TEST_TRIG_B


65. Added signal VME_OE1#  to VME FPGA. This signal is a duplicate of signal VME_OE#.


66. Eleven instances of signal VME_OE# have been renamed as VME_OE1#.


67. The TTC signals on J0 have been connected to pins which are not predefined for VME64 extensions for Physics. The signals have been allocated to pins which are defined as user I/O.


68. The following signals were added to VME FPGA:
VME_DIODE+ to pin A3
VME_DIODE- to pin D5


69. Signal CFG_INIT# was deleted from VME FPGA.


70. Geographical address lines and the parity line were added to VME FPGA with 6K8 pull up resistor to +3.3V power rail.


71. Signal TST1_TDO on TTCrx was renamed to TST1_TD3.


72. Three JTAG buffers 74LVT125 were changed to 74LVTH125.


73. Signal VME_OE# had a 6K8 resistor to GND. This was changed to pull up to +3.3V.


74. Assigned correct signal names to second JTAG buffer for front end module:
CF1_TD4, CF1_TCK, CF1_TMS, CF1_TDO
CF2_TDI, CF2_TCK, CF2_TMS, CF2_TDO


75. Deleted IRQ# monitoring. Only driving.


76. Deleted BR# monitoring. Only driving


77. Deleted SERA and SERB signals and control.


78. SYSCLK only input. Do not drive SYSCLK onto backplane.


79. Assigned separate control lines for VME open collector signals


80. Spare LVDS pair of signal were between BE FPGA and J0.


81. Deleted all TTS_J2_* signals. Renamed one pair as spare signals.


82. TTCrx ID port implement with jumpers with 100K pull ups to GND or +3.3V


83. Following interrupt signals have been provided:
IRQ#(7), IRQ#(6), IRQ#(5)


Following changes to be implemented:

1. Add test points to required signals.


2. Add pre-charge voltage to vme buffers.

15/08/2002

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

