
A transformer is an electrical device which, by the principles of electromagnetic induction, transfers 
electrical energy from one electric circuit to another, without changing the frequency. ... There are many 
different types of transformers in use today. 

 

“TRANSFORMER”- one of the oldest innovations in Electrical Engineering. A Transformer is an electrical 
device that can be used to transfer the power from one circuit and another circuit without physical 
contact and without changing its characteristics like frequency, phase. It is an essential device in every 
electrical network circuitry. It consists of majorly two circuits, namely primary circuits and one or more 
secondary circuits. Please refer to the link Everything You Need to Know About Transformers & Working 
of Transformers. In this discussion, we deal with different types of transformers. 

Working Principle of Transformer 

The transformer working depends upon Faraday’s electromagnetic induction law. The mutual induction 
phenomenon between two or more winding is responsible for power transformation. 

According to Faraday’s laws, “The Rate of change of flux linkage with respect to time is directly 
proportional to the EMF induced in a conductor or coil”. 

 

E= N dϕ /dt 

N = the number of turns 

 

dϕ = Change in flux 

Step-Up Transformer 

As the name states that, the secondary voltage is stepped up with a ratio compared to the primary 
voltage. This can be achieved by increasing the number of windings in the secondary than the primary 
windings as shown in the figure. In a power plant, this transformer is used as a connecting transformer 
of the generator to the grid. 



 

Step-Down Transformer 

It used to step down the voltage level from lower to higher level at the secondary side as shown below 
so that it is called a step-down transformer. The winding turns more on the primary side than the 
secondary side. 

 

Air Core Transformer 

Both the primary and secondary windings are wound on a non-magnetic strip where the flux linkage 
between primary and secondary windings is through the air. 

 

Compared to iron core the mutual inductance is less in air core, i.e. the reluctance offered to the 
generated flux is high in the air medium. But the hysteresis and eddy current losses are completely 
eliminated in air-core type transformer. 



 

Iron Core Transformer 

Both the primary and secondary windings are wound on multiple iron plate bunch which provide a 
perfect linkage path to the generated flux. It offers less reluctance to the linkage flux due to the 
conductive and magnetic property of the iron. These are widely used transformers in which the 
efficiency is high compared to the air core type transformer. 

 

AutoTransformer 

Standard transformers have primary and secondary windings placed in two different directions, but in 
autotransformer windings, the primary and the secondary windings are connected to each other in 
series both physically and magnetically as shown in the figure below. 



 

Isolation Transformer 

 

Isolation transformer does not convert any voltage levels. The Primary voltage and the secondary 
voltage of an isolation transformer always remain the same. This is because the primary and the 
secondary winding ratio is always equal to the 1. That means the number of turns in primary and 
secondary winding is same in isolation transformer. 

 

The isolation transformer is used to isolate the primary and secondary. As discussed previously, the 
transformer does not have any electrical connections between primary and secondary, it is also used as 
an isolation barrier where the conduction happens only with the magnetic flux. It is used for safety 
purpose and to cancel noise transfer from primary to secondary or vice-versa. 

1. Iron Core Transformer 



Iron core transformer uses multiple soft iron plates as the core material. Due to the excellent magnetic 
properties of iron, the flux linkage of the iron core transformer is very high. Thus, the efficiency of the 
iron core transformer is also high. 

 

The soft iron core plates can be available in multiple shapes and sizes. The coils of the primary and 
secondary wound or wrapped on a coil former. After that, the coil former is mounted in soft iron core 
plates. Depending on the core size and shapes, a different type of core plates is available in the market. 
Few common shapes are E, I, U, L, etc. The iron plates are thin, and multiple plates are bunched 
together to form the actual core. For example, E type cores are made with thin plates with a look of 
letter E. 

Ferrite Core Transformer 

A ferrite core transformer uses a ferrite core due to high magnetic permeability. This type of 
transformer offers very low losses in the high-frequency application. Due to this, ferrite core 
transformers are used in high-frequency application such as in switch mode power supply (SMPS), RF 
related applications, etc. 

 



Ferrite Core Transformer 

 

Ferrite core transformers also offer a different type of shapes, sizes depending on the application 
requirement. It is mainly used in electronics rather than electrical application. The most common shape 
in the ferrite core transformer is E core. 

Toroidal Core Transformer 

 



Toroidal core transformer uses toroid shaped core material, such as iron core or ferrite core. Toroids are 
ring or donut shaped core material and widely used for superior electrical performance. Due to the ring 
shape, the leakage inductance is very low and offers very high inductance and Q factors. The windings 
are relatively short and weight is much less than traditional, same rating transformers. 

Air Core transformer 

Air Core transformer does not use any physical magnetic core as the core material. The flux linkage of 
the air-core transformer is made entirely using the air. 

 

Auto Winding transformer 

 

Till now, the primary and secondary winding is fixed but in case of an auto-winding transformer, the 
primary and the secondary coil can be connected in series and the center tapped node is movable. 
Depending on the center tapped position, the secondary voltage can be varied. 



 

The auto is not the short form of Automatic; rather it is to notify the self or single coil. This coil forms a 
ratio which consists of two parts, primary and secondary. The position of the center tap node 
determines the primary and secondary ratio thus varying the output voltage. 

 

The most common use is the VARIAC, an instrument to produce variable AC from a steady AC input. It is 
also used in Power transmission and distribution related applications where the high voltage lines are 
needed to be changed frequently. 

Pulse Transformer 

 



Pulse transformers are one of most used PCB mounted transformers that produce electrical pulses in a 
constant amplitude. It is used in various digital circuits where pulse generation is needed in an isolated 
environment. Therefore, the pulse transformers isolate the primary and secondary and distribute 
primary pulses to the secondary circuit, often digital logic gates or drivers. 

 

Properly constructed pulse transformers should need proper galvanic isolation as well as small leakage 
and stray capacitance. 

Audio Output Transformer 

 

Audio Transformer is another commonly used transformer in the electronics domain. It is specially used 
in Audio related application where impedance matching is required. Audio transformer balances the 
amplifier circuit and loads, typically a loudspeaker. The audio transformer can have multiple primary and 
secondary coils, separated or center tapped. 

 

 


