Three-Terminal Adjustable Regulators
The unregulated DC supply is a very common type and the simple regulator shown in fig. 1 may be added for projects that require a stable voltage.
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Select a molded supply with an output voltage several volts above the desired regulated voltage but remember that the more voltage that the regulator drops, the hotter it will get. A heat sink may be added to the regulator but the regulator's metal tab is connected to the output voltage so insulation may be needed. The voltage set resistor is selected from the following chart.
	Voltage
	1.25
	1.5
	3
	5
	10
	12
	15
	24

	Resistance
	0
	47
	300
	680
	1.5k
	2k
	2.5k
	4k


 
A 5k potentiometer may be used to set the voltage or just to find the optimum value for a fixed resistor. The two most common packages for the LM317 are called TO-220 and TO-202 which have black plastic bodies with metal tab heatsinks. A hole is provided in the metal tab for mounting but this tab is electrically connected to the center pin which is the output pin. The input pin is on the right side and the adjust pin is to the left when the device is held so that the markings may be read (leads down, metal tab to the back):
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Fixed regulators such as the LM7812 ( 12 volt) need no resistors and may be mechanically grounded without insulation since the tab is internally connected to ground. Either way, these three-terminal regulators perform well and offer built-in current limit and thermal overload circuitry. Make sure to include the input and output capacitors as shown and mount them fairly near the regulator IC.
To convert an AC molded transformer into an unregulated DC supply, simply add a full-wave bridge and large electrolytic capacitor as shown in fig. 1. The size of the capacitor will depend on the load current and the amount of allowable ripple voltage but a standard 1000uf capacitor with a voltage rating well above the output voltage is a good starting point. Measure the voltage across the capacitor with no load to make sure that its voltage rating is high enough. Here are some equations for selecting the transformer secondary voltage and the filter capacitor:
VRMS = 0.815 (VDC + 1.4) (assumes a full-wave bridge)
C = (DC current max.) /(60 x 2 x Vp-p ) where Vp-p is the ripple voltage under full load.
This equation is for 60 Hz and other frequencies may be accommodated by changing the 60 in the denominator.
The three-terminal regulators can also be used to drop and regulate a battery voltage but remember that the regulators usually need at least a 2 volt drop to regulate properly. (Low drop-out versions needing less than 1 volt drop are available.)
The LM317 can also be used as a current limiter which is handy when experimenting with new circuitry since a simple mistake can lead to disaster if unlimited power is available from the power source. Fig. 2 shows a simple current limiter for the test bench which simply connects in series with the bench power source or battery.
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Place the current limiter ahead of the voltage regulator so that the limiter doesn't drop the regulated voltage presented to the load. The 100 ohm pot may be replaced with a fixed value if the adjustment is not needed. The value is selected by:
R  = 1.2 / I
With the 100 ohm pot shown, the lowest current setting will be about 12ma. Lower currents will require additional circuitry since the LM317 must supply a minimum amount of load current for proper operation. A voltage regulator may be added after this current limiter to make a current-limiter, variable voltage bench supply.
This current limiter may be made without a heatsink to add a slow foldback feature. When the current limits, the LM317 will become hot and its internal thermal limit circuitry will reduce the current below the set point. The device must cool down before full current will be available again.
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Figure 1: Voltage regulator for molded supplies.




image2.gif
Tt

[E]

o
= = out

=" o |rexE e
== =





image3.gif
LM317

n

our

100 ohm pot

Output

Input >1

0.1 uf l

a0y

Load




