Improvement suggestions for PC3205M

LEAD FREE

In 2006 all lead is banned in solder. I would strongly suggest that all components for the next revision are LEAD FREE. At present there are some manufacturing issues around the use of LEAD-FREE components. It would be good if they were addressed on a pre-production board.

Power control

The present design has a fixed hard wired cascade that turns on 

1. 5V, the 5Vto 1V5 switcher starts up in it’s own time

2. 12V, the 12V to –5V switcher starts up in it’s own time

3. 3.3V, is enabled by the 1V5

This sequence was derived as I was informed that there could be problems if the Xilinx devices had 3v3 but no 1v5.

It has been discovered that it is possible to damage the QDRAM by incorrectly sequencing supplies. The QDR needs 2.5 volts before 1.5 volts is turned on, if 2.5 volts is lost for a period of in excess of 200ms. I have checked with Saeed that the Xlinx devices will draw a large current from the 3V3 supply if the 1V5 is removed but will NOT be damaged 

There are several ways of addressing this problem.

1. Enabling the 1V5 from the 2V5 supply.

This is a simple fix to implement, the disadvantage is the current draw when 3v3 is present but no 1V5. This current draw can be measured by disabling both the 1V5 and 2V5.

2. Replacing current control logic with a latice programmable controller

This would enable the user to change the logic at will and satisfy both the xilinx and the QDR requirements. This would replace all the 4000 series logic, and some other components. The latice part could help with remote fault diagnostics.

This would be a major design change, the power section would need relaying and also a new control device. The latice part does not include close loop over current protection, unlike the maxim 5906. I am thinking of using a hybrid of the two.

Power distribution

At present the card has common analogue and digital power. This is can cause noise from the digital circuitry to enter the analogue front ends. I would suggest having split planes, this would have to be undertaken very carefully to prevent ground loops. The board needs first to be assessed, and the splits arranged.  The idea is to have “frontiers” at plane boundaries and only essential signal should pass over the boundary. If they are to be permitted to cross they should be decoupled on the noisy side or have a level-shifting buffer.

Protection problems

At present the MAX5906 devices provide the short circuit protection. There is a risk that under short circuit conditions the crate power supply could go into a foldback situation.

During foldback the output current and voltage are reduced to protect the crate power supply. It is possible for the output of the crate power supply to drop so low that the MAX5906 devices can not turn off the fets and so isolate the fault.

Other parts use a 1uf cap to drive the discharge circuit, or consider backing up the MAX5906 with fuses.

There is a potential feedback loop PG on the TPS3510, this pin is open collector. There is a potential divider between 12Vin PGO and GND. If there is a significant transient on the 12V, this will be coupled into this pin as a glitch.

Switchers

A conducted noise problem has been noted with the PT6642, the peak inductor current can be seen at the board input and so tripping the MAX5906 device. Suggest filtering the supply to the switcher using a 16uH indutor such as Coil Crafts  DO5010P-153HC, also the Murata BNX series should be considered. TI have an apps note on this issue http://focus.ti.com/lit/an/slta013a/slta013a.pdf

Tracking

The current rateing and temprature rise of small power tracks needs comments, damage has occurred when one of the fet output clamp diodes was shorted to ground. The MAX5906 did not prevent over heating of the track.

EMC

There are two aspects that need to be considered;

1. ESD discharge to the front panel. This needs to be assessed, what interaction with the leds.

2. The noise from the switch mode PSUs both on card and from the crate.

The switch mode power supplies are noisy. Measurements need to made to see if this is getting into the front end.

A SMA / SMB connector should be mounted close to each FPGA and connected to the power and ground planes. This is so that a spectrum analyser can measure the frequencies on the power planes.

The noise from the on card switchers could be reduced by some layout changes, most of these could be quite simple and the area of the switchers is quite sterile so will not effect other systems. The concepts are outlined in TI application note #slta013a which is stored at

 //Eclair/RTSshare/design-info/power/EMS/slta013a.pdf

Bulk decoupling should be improved. 

Resets

A front panel reset should be available. The reset duration should be increased to take into account the time taken to program FPGAs

The power section reset generator currently built from a comparator and caps should be replaced, with an integrated solution, this will reduce board space, component and via count and will increase reliability. Such a part is the DS1830

LEDs

The type and colour of LED, and what they indicate needs final revision. The signal polarities of the on board LEDs need revision. Could / should the current LED drivers be replaced by miniature integrated fet and resistor packs?

Size of passives

Where space permits, 0603 passives should be used in preference to 0402. This is particularly true where components are likely to be changed during prototyping.

