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Light Emitting Diode (LED)

When the forward biased current IF is applied through the  p-n junction of the diode,
minority carrier electrons are     injected into the p-region and corresponding minority
carrier electrons are injected into the n-region. Photon emission occurs due to electron -
hole recombination in the p - region.

The efficacy depends on the light energy generated at the
junction and losses due to re-absorption when light tries to
escape through the crystal. The high index of refraction of
most semiconductors causes the light to reflect back from
the surface into the crystal and highly attenuated before
finally exiting.

Circuit Symol:

Photodiode

When a diode is in reverse biased condition, there would be a reverse saturation current
flowing through it from positive to the negative terminal of the diode. The unavoidable
minority charge carriers cause this reverse saturation current in the semiconductor crystal.
The value of this reverse saturation current does not depend on the applied reverse voltage
across the diode rather it depends on the concentration of minority charge carriers in the
semiconductor crystal. Hence for a certain range of reverse voltage across the diode, this
current remains almost constant. We can control the reverse saturation current in a diode
by controlling the concentration of minority charge carriers in the semiconductor crystal.
We can change the concentration of minority charge carriers in a semiconductor by
supplying external energy to the crystal.

In the photodiode, we do the same to control the conductivity of the device. As the name
suggests in the photodiode, the pn junction gets exposed in the light. Depending on the
intensity of the light, the covalent bonds in the crystal get broken and generate free elec-
tron-hole pairs across and nearby the pn junction. As a result, the reverse current in the
diode gets increased or in other words the conductivity of the device increases.

Circuit Symol:
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Half Wave Rectifier

The half-wave rectifier has both positive and nega-
tive cycles. During the positive half of the input, the
current will flow from positive to negative which will
generate only a positive half cycle of the a.c supply.
When a.c supply is applied to the transformer, the volt-
age will be decreasing at the secondary winding of
the diode. All the variations in the a.c supply will re-
duce, and we will get the pulsating d.c voltage to the
load resistor.

In the second half cycle, the current will flow from negative to positive and the diode will be
reverse biased. Thus, at the output side, there will be no current generated, and we cannot
get power at the load resistance. A small amount of reverse current will flow during reverse
bias due to minority carriers.

Full Wave Rectifier

The full-wave rectifier utilizes both halves of each
a.c input. When the p-n junction is forward biased,
the diode offers low resistance and when it is re-
versing biased it gives high resistance. The circuit
is designed in such a manner that in the first half
cycle if the diode is forward biased then in the sec-
ond half cycle it is reverse biased and so on.
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Full Wave Bridge Rectifier

Another type of circuit that produces the same output waveform as the full wave rectifier
circuit above, is that of the Full Wave Bridge Rectifier. This type of single phase rectifier
uses four individual rectifying diodes connected in a closed loop “bridge” configuration to
produce the desired output.

The four diodes labelled D1 to D4 are arranged in “series pairs” with only two diodes
conducting current during each half cycle. During the positive half cycle of the supply, di-
odes D1 and D2 conduct in series while diodes D3 and D4 are reverse biased and the
current flows through the load as shown below.

The Positive Half-cycle:                    The Negative Half-cycle:

Full-wave Rectifier with Smoothing Capacitor:
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Type of connections for operating transistor

Basically there are three type of connections (configurations) for operating transistor.
1. Common Base Connection (C - B)
2. Common Emitter Connection (C - E)
3. Common Collector Connection (C - C)

For all type of connections the base - emitter should be forward biased for majority carrier
(electrons) and reverse biase the base - collector.

Common Base Connection :

As its name suggests, in the Common Base or grounded base configuration, the BASE
connection is common to both the input signal and the output signal with the input signal
being applied between the base and the emitter terminals. The corresponding output sig-
nal is taken from between the base and the collector terminals as shown with the base
terminal grounded or connected to a fixed reference voltage point.

Input : ..........................................

Output : ..........................................

Current gain :

Voltage gain :

Common Emitter Connection :

In the Common Emitter or grounded emitter configuration, the input signal is applied
between the base, while the output is taken from between the collector and the emitter as
shown. This type of configuration is the most commonly used circuit for transistor based
amplifiers and which represents the "normal" method of bipolar transistor connection. The
common emitter amplifier configuration produces the highest current and power gain of all
the three bipolar transistor configurations.
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Input : ..........................................

Output : ..........................................

Current gain :

Voltage gain :

Common Collector Connection :

In the Common Collector or grounded collector configuration, the collector is now common
through the supply. The input signal is connected directly to the base, while the output is
taken from the emitter load as shown.

Input : ..........................................

Output : ..........................................

Current gain :

Voltage gain :


