
Tip of the Month                                                                                             June 2020

Choosing a power supply

On model railway layouts, modules are sometimes powered from the auxiliary power socket
of a loco controller.
More commonly, they connect to a fixed 12V supply bus running under the layout.

When building kits, repairing kits, experimenting with circuits, etc., it would be useful to 
have another supply purely for your work bench.  So, what should you be looking for?

Max voltage and max current
Bench supplies are available that can output high voltages and provide large currents.
This is not necessary for model railway activities, where most devices need 12V at the most.

Variable voltage
So that you can work with a range of modules your bench supply should be able to have its 
output voltage variable.   That way, you can work with 3.3V modules, 5V modules, 12V 
modules, etc.
It also allows you to see how a circuit responds at different voltages.
Most variable supplies have a meter or digital readout showing the voltage that is its output 
terminals.   They may also have a readout of the current being taken by the device on test.

The picture on the left shows a typical bench supply.   The top screen is 
displaying the voltage at the output and its value can be altered by 
rotating the knob adjacent to it.
The lower screen displays the current being drawn.

The picture on the right uses two knobs to control the
output voltage.  One provides coarse alterations and the

other fine tunes the output voltage (handy when precise voltages are
needed).   Some supplies use multi-turn knobs instead of coarse and fine
adjustments.  Both methods provide good resolution.
A bench  supply  should  provide  stable,  precise  and  clean  voltages  and
currents, regardless of the load that is connected.

Typical specification
Here is the specification for the bench supply shown on the left:

 Linear power supply
 Output Voltage: 0-18V DC adjustable 
 Output Current: 0-2A adjustable 
 Low ripple voltage: <1mV 
 Load Regulation: CV <=0.01% (I <= 3A) CC < =0.2% (I < = 3A) 
 Line Regulation: CV <= 0.01% CC < =0.2% 



What do these figures mean?

Linear
Bench supplies are available with either linear or switch mode designs.

Linear models are larger and less efficient than switch-mode designs but they 
generate less electrical noise.

Current adjustable

In the above pictures, there is a knob adjacent to the screen that shows the 
current being drawn.   This knob allows you to set the maximum current you 
will allow the supply to provide.   This is known as 'current limiting' and is a 
very useful feature that can protect your module and its components.

Imagine testing a module that would normally operate on 10mA but has a 
short circuit somewhere on its board.   With a basic 3A power supply, the short
circuit will result in 3A flowing through the module with resulting overheating
and damage.   With a current limiting supply, you can turn down the knob so 
that the bench supply will be prevented from going beyond the limit you set.

Ripple
The bench supply is fed from an AC mains source and the supply output can 
have a small AC ripple imposed on the DC output.  In this case it is under 
1mV (e.g. a 5VDC output may swing periodically as high as 5.001V and as 
low as 4.999V.)

Load regulation
This measures the ability of the output voltage or output current to remain
constant during changes in the connected load.  In this bench unit, even at the
highest current draw, the output voltage will only drop by 0.01% at the most
(e.g. when set to 5V, the voltage will drop to 4.995V or less when the supply
is at maximum 3A current draw).

Line regulation
This measures the ability of the power supply to maintain its output voltage or
output current while its AC line input voltage and frequency vary over the full
range allowed in that country.   Again, this is a tiny amount.


