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PC 3025M Mk1

Problem:

Gate oscillations seen at U142, when attempting to lengthen the charge time with a gate cap.

Suspect this is due to U142 being a logic level fet. Suggest replacing with a IRFZ24NS This part has a higher threshold voltage 4V compared to 2 volts, also has 10% of the intergate capacitance than the IRL3705NS

During testing it was noted that there was a brief 2A demand on the 12V supply meter , and then U140 became hot. It is suspected that U140 had been damaged by repeated spikes on the 12V rail. I propose to discontinue the MAX5906 and replaced with another part.
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Remedial Action:

This solution is intended to close PR 34, it may also address PR 5,9,10 & 29

Gate oscillations had been noted at U142, (30 MHz) it was suspected that these were due to a bad choice of fet. The replacement fet is the IRFZ24NS this is much easier to drive and importantly the Gate Drain charge is a 6th of the IRL3705NS. 

This fet was fitted and oscillations were still seen with the gate cap. The PT6642 was removed and the oscillations were still seen, saw tooth (47KHz) placed a 100ohm resistor in series with the gate and it could now start up into the capactive load without problems. Refitted the PT6642 and saw oscillations at 500KHz. Lifted U142 source pin, and connected to the PT6442 via a Murata BNX series filter, a marginal improvement was seen. Connect a 1uf Y5U cap across the input of the filter and  the board then started up.

There have been 2 problems, 1. Noise coupled into the gate of the FET via the Millar effect (Cgd) causing positive feedback. 2. Instability in the current feedback loop of the MAX5906.

Destructive latch up of the MAX5906 on the 12V rail.

On reading the data sheet it is noted that the maximum permissable VDD is only 14.2V this is to close for a 12V application. 

Suggested modifications,

PT6642 input and outputs via a murata BNX series filter, with additional ceramic caps, of at least 1uf effective capacitance, this is to shunt all the switcher noise close to the switchers and prevent it reaching the fets.

The decoupling close to the hot swap fets needs improving, with both tant and bulk ceramic caps used, effective capacitance will need checking.

The MAX5906 on the 12V has been replaced with the MIC2583R, this is rated for 12V surge, also a 15V transil clamp is used on the inputs.

The PT6642 has been deleted and replaced with another switcher that as an enable pin. As such it is possible to disable it untill the supply is on and stable. Also it is heavily filtered on the inputs and outputs with split ground planes.
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