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Skynet Power Supply Testing

By: Dan Fraser

Date: October 6, 2005
The power  supply is used with an 8 X 100W Class D power amplifier module. The amplifier has an analog limiter to keep the average power level per channel to 45W. The power supply has 2 x 4700µFd 63V capacitors added across the output terminals.

In operation it has been discovered that the power supply cuts out on heavy bas notes. This is made difficult to handle due to the DSP in the power amplifier module which has a latency time of 7mS. This means there is a minimum 7mS lag between the time there is a demand for power over the 45W per channel level and the time the limiter reduces the input level enough to keep the power below this point. In reality, because of the inherent time delay in the optical resistive module and other factors, the duration of over current demand can reach 25mS to 50mS and repeating every 400mS to 500mS
Other than this problem, the Skynet power supply is a good choice as the universal power input and PFC that are included are very useful. As well, the low profile makes it easy to fit into out product.

The power demand during the burst period can reach 1000W. We have discovered that by setting the limiter inside the DSP with a 1mS  attack time we can prevent the current limiting of an unmodified power supply from tripping out. This required setting the DSP based limiter that is inside the amplifier module very carefully. However, once the data is loaded in the DSP, varying the frequency response, the user may have to adjust the internal gain. There is a possibility that a user who does not read or follow the instructions will set the controls in such a way that the power supply will trip out in what the user perceives to be normal operation.

In testing various power supplies, we have found that there are other power supplies that do not require setting the DSP limiter. That the slower analog limiter is sufficient to allow the power supply to operate the amplifier without tripping out.

Studying the waveforms, we found the power supply needs to be able to supply a 1000W burst of energy for 50mS, every 500mS. However, the output voltage of the power supply is permitted to sag by 10% during this surge as long as when it recovers that it does not overshoot to over 50V.

The recommended changes from Skynet 
 were tried. The time constant of the current sensing circuit appears to be set by C29 and a 680 ohm resistor. This gives a time constant of about 3 mS. I paralleled C29 with a 22µFd capacitor which increases the time constant to about 18mS. I also placed a 0.66 ohm resistance in parallel with R33 and R34, which is equivalent to decreasing R33 and R34 to 0.24 ohms from their present value of 0.30 ohms.

I was not able to make the capacitor bank larger as there is no point in doing this because we have no room in the product for additional capacitors. I also tested the unit on 120V power, not 220V as 60% of the products sold will be operated in 120V countries.

The result was a slight improvement in the performance but the Skynet power supply still tripped out too soon. Another 300W supply rated to handle a 1000W surge did not trip out on the same test.

I would like the part values changed as per the suggestion if this is all they can do. However, it would be better if they can modify the supply to be able to deliver bursts as indicated previously in this report. To summarize our requirement:

Average power demand – About 250W

Burst Demand – 1000W for 50mS every 500mS

Allowable voltage sag during burst over 300W and with 2 x 4700µFd capacitors across output – 10%

Maximum overshoot on recovery – to 50V

Dan

� The engineer from Skynet recommended: 


1. Change C29 will extend overload trip time. Current value is 4.7uF. Do not over 35uF. C29 locate at far side middle when SNP-Z30T label face you.


2. Increase R33 and R34 can extend overload trip point. Current value is 0.30, do not lower then 0.24. Locate near C29.


You will need remove 13 screws to be able to reach C29 and R33,R34.


Suggest start test at 220V input power. This will reduce problem cause by PFC.


On the other hand, we suggest you increase your capacitor bank to 20,000uF or more.


Vencent


� During the voltage sag during a burst the 5V supply cannot sag below 4.9V.





