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Phototransistor

• A phototransistor is an ordinary N-P-N transistor except that no base terminal

is provided.

• This is used in common emitter configuration i.e. the bias voltage is applied

between emitter-collector circuit with the base left open.

• Instead of base current, the input to the transistor is in the form of light.

• The device is housed in a case having a little hole made on the surface near the

collector-base junction.

• A small lens is fixed on the hole to allow a focused light beam to incident on

collector base junction



Phototransistor

• In modern method of fabrication, highly light effective materials are used

instead of making a hole and lens is fixed on it.



Working of Phototransistor

• In absence of light-signal, there is no base current, i.e. 𝒃 .

• As the emitter base junction is forward biased and collector base junction is

reverse biased , there will be few minority carriers (thermally generated)which

will cause the flow of reverse saturation collector current.

• The current is called the dark current as is of the order of few nanoampere.

• When light is allowed to incident on collector base junction, electron hole

pairs are produced and this produces the base current.

• The base current is directly proportional to the light intensity.

• Now the collector current 𝒄 is times the base current.



Working of Phototransistor

• Therefore, as soon as the light is allowed to incident, the transistor starts

conducting and amplified current starts flowing through the reverse bias

junction.

• By transistor action, the current due to luminous flux will increase a lot.



Characteristics of Phototransistors

• The circuit arrangement for

drawing the characteristics of

phototransistor is shown is figure.

• The characteristics curve of

phototransistor i.e. curves drawn

between ா and

 as a function of

illumination level (in mW/ ଶ



Characteristics of Phototransistors

• It is obvious that as the intensity of incident light increases, the collector

current also increases.

• For a given illumination, the collector current is almost constant.

 The main difference between a photodiode and a phototransistor is the current

gain. The phototransistor produces ௗ times more current than photodiode if

same amount of light is incident on both devices.

 Photodiodes are more faster than phototransistors

 A phototransistor can be converted into photodiode by using only its base and

collector terminals and ignoring emitter terminal.




