
 
Electronics and Photonics Notes 
 

 

• Transducer: a device that transforms energy from one form to another. An input transducer 
transforms non electrical energy into electrical energy e.g. photocells, solar cells, microphones. 

 

• Transistor: a semiconductor device used as an amplifier, detector or switch. 
 

• Thermistor: input transducer whose resistance varies with temperature. Used in fire alarms, 
thermostats, electronic thermometers. There are two main types of thermistors: 
 
Negative temperature coefficient thermistor: has a resistance that decreases as temperature 
increases so an increase in temperature will lead to an increase in current. 
 
Positive temperature coefficient thermistor: has a resistance that increase as temperature 
increases so an increase in temperature will lead to a decrease in current. 

 

• Diodes: allow current to flow through it in only one direction. They provide little resistance to 
current flowing in one direction but a very high resistance to current flowing in the other 
direction. 

 

• Analog: an analog quality is able to have any value and can vary over a continuous range. 
 

• Digital: a digital quality can only be expressed using digits. It can have discrete values and 
doesn’t vary over a continuous range. 

 

• Voltage divider: a series arrangement of two or more resistors connected across a voltage 
source. It’s used to provide a useful voltage to a part of the circuit that requires a smaller 
voltage. 

 

• Voltage amplifiers: a circuit or system that increases the amplitude of a voltage or current 
signal. It is a device that processes an input signal to give an output voltage signal that has a 
greater magnitude. 

 

• Gain=Vout/Vin 
 

• Non inverting amplifier: a positive increase in the input voltage produces a positive increase in 
the output voltage. 

 

• Inverting amplifier: a positive increase in the input signal produces a decrease in the output 
voltage. 

 

• Clipping: the flattening of the output signal that happens when the input signal is too large or 
the input signal isn’t biased to an optimum range. 

 

• Distortion: undesired changes to the waveform caused by clipping or non linear amplification. 
Part of the input signal lies in the non linear region of the graph. Biasing ensures the centre of 
the input voltage signal coincides with the centre point of the transfer characteristic of the 
amplifier. 

 

• Photonic transducers: devices that transform light energy to electrical energy or vice versa. 
  



• LED: a semiconductor diode that emits light when current passes through it. They are durable, 
use low voltages, operate for longer, faster to respond, consume less energy. 

 

• LDR: has a resistance that decreases with the amount of light falling on it, current is proportion 
to light intensity. 

 

• Photodiodes: used for the detection of light and for the conversion of light energy to electrical 
energy. The current produced by a photodiode is proportional to the intensity of the light 
incident on it. 

 

• Twisted pair copper cable: consists of two independently insulated wires twisted around one 
another. One wire carries the signal while the other is grounded and absorbs signal 
interference. Cheapest type of LAN (local network cable). 

 

• Coaxial cable: consists of a centre wire surrounded by insulation and then a grounded shield of 
braided wire which minimises interference. Used in computer cable and cable TV industry. 

 

• Optical fibre cable: optical fibre is thin filament of glass or plastic with a central and with 
cladding with a lower reflective index. The cable consists of several optical fibres in a common 
package. 

 

• Attenuation: loss of power of a signal along a communication channel (dB). 
 

• Bandwidth: the amount of data that can be transmitted in a fixed amount of time (bps=bit/bytes 
per sec or Hz=cycles per sec). 

 

• Modulation: the process whereby a characteristic of one wave train (a carrier) is modified by 
another wave which is the signal (information) to be transmitted. 

 

• Carrier signal of a higher frequency. 
 

• Info to be transmitted e.g. music or speech. 
 

• Carrier wave amplitude modulated by signal wave. 
 

• Decoding signals/demodulation: the process whereby transmitted signal is converted back into 
an electrical signal and the modulated wave is separated back into the carrier wave and 
signal.* In photonic systems the light signal falls on a transducer called a detector e.g. 
photodiode or phototransistor. The detector produces an electric current whose magnitude is 
proportional to the intensity of the light. This produces an identical electrical signal to that 
which modulated the light carrier waveform. 

 

• Series circuit: same current, voltage divided. 
 

• Parallel circuit: same voltage, current divided. 
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