Zener Applications

The Zener effect as embodied in the zener diode has many applications for control and regulation.

	


Zener Regulator

The constant reverse voltage [image: image1.png]


 of the zener diode makes it a valuable component for the regulation of the output voltage against both variations in the input voltage from an unregulated power supply or variations in the load resistance. The current through the zener will change to keep the voltage at within the limits of the threshold of zener action and the maximum power it can dissipate.
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Zener Regulator Design

One strategy for designing a Zener regulator circuit is to design for a maximum power dissipated in the zener diode when the regulator is open circuited.
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Начало формы

	For a zener voltage
	[image: image4.png]



	= [image: image5.wmf]

 V and a maximum power of P =[image: image6.wmf]

 W,


	the resistor
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	must limit the current to
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 mA .


	If the input voltage is
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 volts,


	then you will require a resistor
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	to protect the zener in open circuit.


	This design with a load resistance
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	will give an output current
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	mA


	and output power
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	To do this, it will require input power
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 W.


Конец формы

The logic of this design strategy is to protect the zener diode. The designed resistor limits the current so that you don't burn out the zener diode if the load resistor gets disconnected.
Calculation note: You may substitute values for the zener voltage, the maximum power, the input voltage, or the load resistor. The other parameters will be calculated. Default values will be entered for unspecified parameters used in the calculation.

If you experiment with the input values, you will discover some of the practical truths about zener-regulated power supplies. If you start with an unregulated power supply which is closer to, but not less than, the zener voltage, you will be able to get more regulated power out without open-circuit risk to the zener diode. The circuit will also be more efficient in power use.

Zener Regulator Design

One approach to Zener regulator design is to consider the desired load current and the amount of ripple present in the available unregulated supply.
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Начало формы

	If the available power supply has
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	or ripple factor = [image: image30.wmf]
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	and a zener voltage
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	Then to design for regulated output current of 0 to
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 mA


	requires a resistor value
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	This design with a load resistance
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	will give an output current
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	mA


Caution!! If this current is greater than the maximum design current you chose above, then it will not happen! You have chosen too small a load resistance. Also, the power values below will not be correct, because you are beyond the design range and will not be supplying enough voltage to the zener diode to allow it to give the zener voltage out.
	and output power
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	To do this, it will require input power
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 W.


With this design approach, you must check the power ratings of your output resistor and Zener diode to make sure they are able to handle the power requirements.
The power rating of the load resistor must be at least
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 W


and the power rating of the zener diode must be
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Конец формы

This design strategy is a practical, operational one: to design for a ripple-free output voltage up to a specified current maximum. Once done, you can choose load resistances which push the current up to this maximum and maintain regulation. However, it is easy to choose load resistances which push the current over the design maximum, and then the powers which this routine calculates will not be correct - they assume that the zener diode is operating at it's design voltage, and if you choose too small a load resistance, you drop the supply voltage at the zener below that voltage. The zener would then be acting like a voltage source, which of course it cannot do - it must have a supply voltage greater than the design voltage in order to regulate to that voltage.

Calculation note: You may substitute values for the zener voltage, the input voltage, the ripple voltage or ripple factor, and the load resistor. The other parameters will be calculated. Default values will be entered for unspecified parameters used in the calculation.

Caution about use of the ripple factor: the relationship between the ripple factor and the amplitude of the ripple factor uses some details about the nature ofcommon filters, and the numerical value of the ripple factor will be accurate only for rectified 60 Hz inputs where the ripple is fairly small. See the development of the ripple expression.

Buffer for Voltage Regulator

	The impedance matching and current amplifying characteristics of theemitter followerprovide buffering for the zener and draw less current from it. It is a useful adjunct to aZener regulator. The circuit on the right adds a capacitor to reduce ripple.
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Zener-Controlled Output Switching

	This comparator application makes use of the properties of the zener diode to cause the output to switch between voltages determined by the zener diodes when the input voltage difference [image: image52.png]Vo=V



 changes sign. The output circuit amounts to a zener regulator which switches from one zener voltage to the other on a transition.

Comparator Applications
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Comparator Applications

The basic comparator will swing its output to [image: image54.png]


 at the slightest difference between its inputs. But there are many variations where the output is designed to switch between two other voltage values. Also, the input may be tailored to make a comparison to an input voltage other than zero.
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