Design Exercise

Design a circuit to power a transistor radio that normally uses a 9-volt battery from an automotive (cigarette lighter) socket.

We will use a 9.1-volt zener diode as a shunt regulator to drop the voltage from a car battery down to the 9 volts that the radio requires.

The circuit that does this is:






It works because the zener diode conducts current causing a voltage drop in the resistor and leaving 9.1 volts for the radio.  When the radio draws current the zener draws less current to compensate.

Things to consider

1. What is the actual car battery voltage?  It can vary from as low as 10 volts (I hope the car starts) to as high as 14.5 volts.

2. The radio can require as much as 20 milliamps to play loudly.  How big can the resistor be and still have the radio still work when the car battery is low?

3. How much power is dissipated in the zener when the car battery is high and the radio is off (the worst case)?  Note: power equals voltage times current.

4. What is the worst case power dissipated in the resistor?

5. What happens if the radio leads are connected together? (a short circuit)
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