ICOM PS-55 power supply fan mod.   8/7/2012

In the process of testing my IC-735 cooling fan operation I noticed that the power supply ran very hot.  There is a thermal sensor located on the heat-sink that did not seem to operate.

It could be that the sensor will operate at it’s design limit, or it’s not working (failed).

For whatever reason, the temperature of the heat-sink under “normal” operation was too hot for my liking.

Having some experience with temperature sensors and PIC devices, I thought this would be a perfect exercise for improving the reliability of the power supply. 

The PS-55 supply out of the box has one fan speed (low) when the temperature sensor threshold is reached. That speed is determined by a 330 ohm resistor in series with a wire lead supplying the fan motor. It’s quiet when operating, but could never keep up with the demand of a slightly higher duty cycle.  The fan will operate with the full supply voltage applied but it’s noticeable when operating at that speed. The fan control mod permitted me to easily and accurately set two “trip” points for the fan operation. The fan does not come on even during prolonged periods of receiving. The supply heat-sink is warm after several hours. SSB operation will eventually cause the fan to run at low speed after several minutes of transmit mode.

Greater duty cycle modes ( PSK RTTY ) will begin to raise the heat sink temperature to where the high speed fan mode will kick in. 

Functionally you could accomplish the same operation using two temperature sensors with two different trip points for a considerably lower parts count.

The difficulty with that approach is that determining your comfort level of heat-sink temperature can be complicated and very difficult to determine. The temperature sensors usually come in fixed values and there is no simple way to determine if it is not operational. I have a suspicion that my original sensor is not working since the heat-sink was almost too hot to touch when I first discovered the situation. It’s also a lot of work taking the supply apart and swapping the sensors in the tight space at the rear of the supply. 

Using the PIC for fan and LED control made the project easier in the long run. The status panel was a free spin-off from the development. It’s gives a visual confirmation of the inner workings of the controller and is used for accurately setting the high and low fan temperature settings. Once the settings are made, the status panel is optional. 

There are three leads to the LCD display. +5 volts, common/gnd, and TTL serial data at 9600 baud.

There are three fan connections made in the PS-55 to the PIC controller board.

A. One connection is on the “high” +13v side of the dropping resistor, which feeds the OEM low speed-dropping resistor. 

B. The second point is located at the other end of that same resistor terminated on the OEM thermal sensor. Which is the low speed power source for the fan.

C. The third point is the lead to the fan which is found on one end of the OEM thermal sensor located on the heatsink.
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The fan controller is essentially bridged across the original thermal protection system.  Should the PIC controller system fail, the system would have at the very least the factory thermal protection.
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