Modifications required for any flavour of next JEM:

· Add more GND probe contacts (CP style)
· Add test lines or vias close to sink to allow for monitoring signal integrity near sink.

· Provide a GND via in appropriate distance for diff. probe.

· Break chassis-GND connection

· Control FPGA replace VME and Selectmap CPLD, configure from XC18V00. Have a look at Xilinx configurator design. Serial-only is sufficient.
· Use small number of bused large flash memories for processor configuration. (Xilinx recommend AMD up to 32 Mbit)
· G-links: do not forget wiring div lines

Details:

Assume baseline with 4 daughter cards of 24 channels each.

Mother/daughter interface:

Require geo address of daughter slot on mother board: 2 bits, wired GND/open on mother board.

Daughter hardware version number / serial number: hard wired / solder bridge on daughter module. 4 bit + 8 bit ? (total daughter count ~40*4=160) route ID to both the input FPGA and the control FPGA ?
LVDS pairs : 24

Jet elements local : 60

Remote (FIO) 45

Any spare for signal integrity check / automatic time-in?
Control (VME)(bus,p2p?)

+Slot geo address (bus, static)

config (serial)

DAQ(p2p)+ TTCbus(bus?p2p)

How to deal with JTAG? Required for daughter standalone test, daughter-on-mother test and possibly config under certain circumstance?!

Daughter module:

Use spare channel on deserialiser chip: wire spare input to solder pads including terminator. To repair remove terminator from defective channel and wire from pads to spare ?!?!? Bruno?
Provide solder jumpers for spare channel encoding. Default needs to be set. (resistors? Hard connections that can be cut?)

Allow for jumper to connect either r-clk or copy od D0 to neighbouring pin.

Run spare gclks to main processor (might be used for monitoring or clock deskew in main)

JTAG: two chains per daughter: 4 deserialiser and 1 FPGA. Fed to daughter module connector. Test on test adapter or main board.

Put differential terminators on bottom straight on via. Run LVDS on bottom only (for staggered connector placement only.)

Cross-chip replacement (possible for 16-channel daughters only) makes switching of data on the FPGA too complicated. (spare lines to FPGA required).

Using daughters, there are 16 rather than 15 deserialisers required per JEM. (or 18 for 16-ch daughter)

For the daughter concept there should be p2p links used only. On-daughter buses are possible if more than 1 FPGA /daughter used.

Voltages: 3.3Vanalog (via diff. connector) separate filter for  analog (PLL ?, separate pins on daughter?
3.3V digital sg. Connector (separate dig Vcc for FPGA and links?)
1.5V core

2.5V for compatibility with old JEM will probably be ruled out for banking reasons (Bruno?)
(ie. New JEM needs to be the central one if common operation req’d)

Input synchronisation

Need to find out whether the 2-pin approach is ideal/feasible.
Mother
Check with Richard/Viraj for  chassis GND jumpers

TTC/ROC

We should attempt to pack TTC/ROC into main processor, even if TTC(ROS  might have to be bused. (should be short stubs on the daughter, if possible)
Control

Though it might be attractive to route control to inputs via main, there will not be enough pins. For control consider XC2S200FG456. 5V compatible. do not use inner balls to avoid routing problems and GND plane problems. Consider 1.28 V-II with level translators. Do not use series resistor approach for addresses so as to avoid clamping the bus (?). XC2V250FG456 (even 256?) might also be a suitable candidate, if the number of pins actually in use can be kept low.
Main

Glink might be driven from 2.5V bank to avoid fragmentation of banks. LVCMOS 2.5 should be TTL compatible (resistors!). configuration should be 2.5V compatible as well. Run  merger lines at 2.5 (option of 1.5)
Pin budget:

Available: 624 / 684, $513 / $789

Required:

[image: image1.emf]jet elements 385

merger 2.5V 50

vme 28

clock (3+Q) 4

ROS/TTC 0
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TTCrx 3.3V 66

clock mirror 5

TTC/ROS(bus !) 16

ROSp2p 32

G-link max. 3.3/2.5V 80

sum 667
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Tabelle1

		jet elements		385

		merger 2.5V		50

		vme		28

		clock (3+Q)		4

		ROS/TTC		0

		config (non dedic.serial) init		1

		TTCrx 3.3V		66

		clock mirror		5

		TTC/ROS(bus !)		16

		ROSp2p		32

		G-link max. 3.3/2.5V		80

		sum		667
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