DUAL REGULATED POWER SUPPLY

INTRODUCTION: 

The complete range of power supplies is very broad, and could be considered to include all forms of energy conversion from one form into another. Conventionally though, the term is usually confined to electrical or mechanical energy supplies. Constraints that commonly affect power supplies are the amount of power they can supply, how long they can supply it for without needing some kind of refueling or recharging, how stable their output voltage or current is under varying load conditions, and whether they provide continuous power or pulses.

The regulation of power supplies is done by incorporating circuitry to tightly control the output voltage and/or current of the power supply to a specific value. The specific value is closely maintained despite variations in the load presented to the power supply's output, or any reasonable voltage variation at the power supply's input. This kind of regulation is commonly categorised as a Stabilized power supply.

Having just built your new masterpiece, it is usually with great trepidation that one applies power. There are few things quite so disheartening as seeing your creation "go up in smoke" just because of a simple mistake.

The easiest way to avoid this is to have a power supply that allows you to adjust the voltage, so you can see that everything works as it should before the main supply is connected. The lab supply shown will current limit at around 800mA (this varies a bit because of the regulators), and can supply from +/-1.2V up to about +/-25V.

Using a dual-gang pot allows both supplies to be set simultaneously to the same voltage, and you can add metering for voltage and current if you want to. These will add substantially to the cost, but can be very useful.

DESCRIPTION:
The power supply is based on the LM317 and LM337 variable 3-terminal regulators ICs, and while it is no powerhouse, it is quite satisfactory for testing most power amps, as long as there is no speaker connected.

Figure 1 shown the complete circuit diagram, and it is quite simple. There are only a few things that you need to be careful with (apart from the mains wiring), and these are ... 

· Make sure that the regulators are properly mounted on (and insulated from) a substantial heat sink. The ICs will shut down if they overheat, but this will shorten their life - and is most inconvenient. 

· Keep all wiring short around the regulators. In particular, the ICs should be no more than 100mm (4") from the filter caps (wiring length).  More than this and they will oscillate. 10uF capacitors can be mounted close to the regulator inputs if longer distances cannot be avoided. 

· Make sure that the 10uF capacitors (C3 and C4) are mounted at the regulator terminals. The pots can be any convenient distance away. 

· Make sure that the diode polarities are correct (diodes are 1N4004 or equivalent). These protect the regulator ICs against reverse polarity and large external capacitors, and must not be omitted.

NOTE:   It was pointed out to me that the original pin outs shown on the LM337 were incorrect (Pin 2 as output and Pin 3 as input). Some searching revealed that SGS Thompson ICs may be different from National Semiconductor devices, so caution is advised. The IC will not be damaged if Pins 2 & 3 are reversed (because of the diode), but the regulator won't work. The pin outs above have been changed to suit the data in the National Semiconductor data sheet. If you use the P05A PCB for this project, then you must make sure that your regulators use the standard National Semiconductor pin outs.

The transformer does not need to be especially large - typically a 60VA unit should be sufficient, although a larger one will do no harm. Likewise, the 4,700uF caps will be quite large enough for the intended purpose. The bridge rectifier should be rated at about 5A for continuous operation.

The 2k dual-gang pot (the dot indicates the fully clockwise position) need only be a standard quality unit, but MUST be linear - do not use a log pot. The ideal is a dual wire wound unit if you can get one, as this will be more robust, and will have better tracking. A standard carbon pot is actually running at slightly above its ratings at maximum voltage, but this is unlikely to cause a problem.

Make sure that all mains connections are shrouded with heat shrink tubing to prevent accidental contact. The entire power supply should be earthed (see Earthing Your Hi-Fi for full info on proper earthing technique), and make sure that all mains and earth wiring complies with the regulations where you live.

Output connectors should be combination binding-post / banana socket types, and additional connectors can be used if desired. Make sure that any connectors used cannot short circuit as the plug is inserted - although the ICs have protection, it is better not to have to rely on it.

In use, always make sure that the voltage is set to minimum before connecting your test circuit. Advance the voltage slowly, and watch for abnormal voltages, and feel for anything that may be overheating.

Can't find 2k pots? It seems to be that 2k pots can be very difficult to obtain, and likewise 2.5k pots which would be a suitable alternative. They may be obtainable as single gang, but dual gang can pose a real challenge. Figure 2 shows how you can use higher value pots, with the addition of a transistor and resistor. These can be wired directly across the pot terminals, and although BC5x9 types are shown, any small signal NPN and PNP transistors can be used. The pot can be up to 50k with no ill effects using this scheme. One minor disadvantage is that the minimum voltage is slightly higher (by 0.65 - 0.7V), but this is not normally a problem.

TYPES OF REGULATED POWER SUPPLIES:

The regulated power supply technology can really be divided into two distinct forms; firstly, the linear or series regulator and, secondly, the switched-mode conversion technique. Switched-mode technology is multi-facetted with a wide variety of topologies achieving the end result of providing a regulated DC voltage. The main differences between the linear and switched-mode regulator are in the size, weight and efficiency. The linear regulator utilizes simple techniques of controlled energy dissipation to achieve a regulated output voltage independent of line and load variation. It is, therefore, inherently inefficient, especially when a wide input voltage range has to be catered for. 

Sometimes a power supply is a buffer circuit that provides power with the characteristics required by the load from a primary power source with characteristics incompatible with the load. It makes the load compatible with its power source. A power supply is sometimes called a power converter and the process is called power conversion. It is also sometimes called a power conditioner and the process is called power conditioning

SCHEMATIC: 
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PCB LAYOUT:

The power supply Printed Circuit Board was layout in the following manner
Top view



Bottom View
(Most of the copper is left as ground to ensure low noise operation)
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Profile View of finished design
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       COMPONENTS:

Center-tapped transformer

47000 uF capacitors

0.1 uF capacitors

500 A, 100 V bridge rectifier

1N4002 diodes

5 kilo ohms variable resistors

240 ohms resistors

25 uF capacitors

Variable 3-terminals regulator ICs (LM317 and LM337)

1 PC board

Heat sinks

APPLICATIONS: 

The power supply supplies voltage required for all the circuit units to work. Since the threshold unit and the digital-to-analog converter uses operational amplifiers a dual power supply is needed. 

*USE OF DUAL POWER SUPPLY IN OPERATIONAL AMPLIFIER:
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	Most opamp circuits require two differing polarity voltages. 

The upper diagram shows how the two supplies are connected together. 

The bottom diagram shows how the common lead of the power supplies is connected to the input and output (and the common connection of any other associated circuitry).
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