
 

 

 

Fig. 12 Assorted discrete transistors 

Simplified operation

 

 
 

 

Fig.13 BJT 

A simple circuit diagram to show the labels of a NPN bipolar transistor. 

The essential usefulness of a transistor comes from its ability to use a small signal applied 
between one pair of its terminals to control a much larger signal at another pair of terminals. This 
property is called gain. A transistor can control its output in proportion to the input signal; that is, 
it can act as an amplifier. Alternatively, the transistor can be used to turn current on or off in a 

 

 

A transistor is a semiconductor device used to amplify and switch electronic signals and 
electrical power. It is composed of semiconductor material with at least three terminals for 
connection to an external circuit. A voltage or current applied to one pair of the transistor's 
terminals changes the current flowing through another pair of terminals. Because the controlled 
(output) power can be higher than the controlling (input) power, a transistor can amplify a signal. 
Today, some transistors are packaged individually, but many more are found embedded in 
integrated circuits. 

The transistor is the fundamental building block of modern electronic devices, and is ubiquitous 
in modern electronic systems. Following its development in the early 1950s the transistor 
revolutionized the field of electronics, and paved the way for smaller and cheaper radios, 
calculators, and computers, among other things. 
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circuit as an electrically controlled switch, where the amount of current is determined by other 
circuit elements. 

There are two types of transistors, which have slight differences in how they are used in a circuit. 
A bipolar transistor has terminals labeled base, collector, and emitter. A small current at the base 
terminal (that is, flowing between the base and the emitter) can control or switch a much larger 
current between the collector and emitter terminals. For a field-effect transistor, the terminals are 
labeled gate, source, and drain, and a voltage at the gate can control a current between source and 
drain. 

The image to the right represents a typical bipolar transistor in a circuit. Charge will flow 
between emitter and collector terminals depending on the current in the base. Since internally the 
base and emitter connections behave like a semiconductor diode, a voltage drop develops 
between base and emitter while the base current exists. The amount of this voltage depends on 
the material the transistor is made from, and is referred to as VBE. 

Transistor as a switch 

 

Fig. 14 Transistor as a switch 

 

BJT used as an electronic switch, in grounded-emitter configuration. 

Transistors are commonly used as electronic switches, both for high-power applications such as 
switched-mode power supplies and for low-power applications such as logic gates. 

In a grounded-emitter transistor circuit, such as the light-switch circuit shown, as the base 
voltage rises, the emitter and collector currents rise exponentially. The collector voltage drops 
because of the collector load resistance (in this example, the resistance of the light bulb). If the 
collector voltage were zero, the collector current would be limited only by the light bulb 
resistance and the supply voltage. The transistor is then said to be saturated - it will have a very 
small voltage from collector to emitter. Providing sufficient base drive current is a key problem 
in the use of bipolar transistors as switches. The transistor provides current gain, allowing a 
relatively large current in the collector to be switched by a much smaller current into the base 
terminal. The ratio of these currents varies depending on the type of transistor, and even for a 
particular type, varies depending on the collector current. In the example light-switch circuit 
shown, the resistor is chosen to provide enough base current to ensure the transistor will be 
saturated. 

In any switching circuit, values of input voltage would be chosen such that the output is either 
completely off, or completely on. The transistor is acting as a switch, and this type of operation 
is common in digital circuits where only "on" and "off" values are relevant. 
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