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Let’s Recall!!
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•Semiconductor basics – n-type and p-type materials and 

charge carriers (electrons and holes).

•PN junction diode – depletion region, forward bias and 

reverse bias operation.

•Current flow in semiconductors – movement of electrons and 

holes under applied voltage.

•BJT-Working Principle and Types.



Topics for discussion
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•Introduction to JFET (Junction Field Effect Transistor)

•Construction and Structure of JFET

•Types of JFET – N-Channel and P-Channel

•Working Principle of JFET

•Pinch-Off Voltage and Channel Control

•Regions of Operation (Ohmic, Saturation, Cutoff)

•Drain Characteristics of JFET

•Transfer Characteristics of JFET

•Advantages of JFET (High Input Impedance, Low Noise)

•Applications of JFET (Amplifiers, Switches, Buffer Circuits)



Why to Study JFET?DT-Empathize
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Terminal Symbol Role

Gate G Controls current flow 

via electric field

Source S Entry point of charge 

carriers

Drain D Exit point of charge 

carriers

What is JFET DT-DEFINE

•JFET is a three-terminal semiconductor device consisting of 

Gate, Source, and Drain.

•It is a voltage-controlled device, where the gate voltage 

controls the current flow in the channel.

•JFET is a unipolar device, meaning current conduction occurs 

due to only one type of charge carrier (electrons or holes).

•It controls current through a semiconductor channel using an 

electric field.

•The gate is reverse biased, resulting in very high input 

impedance and nearly zero gate current.



Types of JFET
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Working of JFET
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• Step 1 — No Bias (VGS = 0)

When VGS = 0 and a small VDS is applied, maximum drain current (IDSS) flows from 

Drain to Source. The depletion region is very small, allowing full channel 

conduction.

• Step 2 — Negative Gate Voltage Applied (VGS < 0)

A negative voltage at the Gate reverse-biases the PN junction, causing the 

depletion region to widen. This "squeezes" the channel, increasing its resistance 

and reducing drain current (ID).

• Step 3 — Pinch-Off (VGS = VP)

When VGS reaches the Pinch-Off Voltage (VP), the depletion regions meet at the 

center of the channel — the channel is completely blocked and ID → 0. This is the 

Cut-off region.
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Working of JFET



Regions of Operation
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Output characteristics of JFET
Terminologies involved in output characteristics of JFET:

•Saturation region: In this region, the JFET operates with low Vds, and 
the current is constant. The current is controlled by the gate source voltage (Vgs).

•Ohmic region: JFET becomes an ohmic region with increasing VDS. The drain 
current increases with Vds.

•Pinched off region: By increasing the VDS, it can lead to a pinch of region; in this 
region, the channel narrows and the drain current becomes independent of the 
VDS.

•Breakdown Region: As the voltage of drain source becomes very high then the 
JFET channels gets breakdown and current flows in an uncontrolled manner.
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https://www.geeksforgeeks.org/physics/electric-current/
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Transfer characteristics of a JFET

The transfer characteristics of a JFET plotted between the drain current (Id) 
and drain source voltage (Vds).

• It can be determined by keeping the Vds constant and drain current can be 
observed by changing the gate source voltage. So we can observe that when the 
gate source voltage Vgs is increased, the drain current Id decreases. 

•When the drain source voltage is constant, it can be observed that the value of 
the drain current varies inversely with respect to the gate source voltage. 

•The above transfer characteristics curve of JFET is described below; it can be 
observed that the value of drain current varies inversely with respect to gate-
source voltage (Vgs) when the drain-source voltage is constant.
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Trade Off’s
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Applications of JFET
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DT-IDEATE



Summary
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Let’s Summarize
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•https://www.electronics-tutorials.ws/transistor/tran_5.html

•https://www.allaboutcircuits.com/textbook/semiconductors/chpt-5/junction-field-effect-transistors-jfet/

•https://www.tutorialspoint.com/electronic_devices/electronic_devices_jfet.htm

•https://www.elprocus.com/jfet-junction-field-effect-transistor/

•https://www.electronicshub.org/jfet-junction-field-effect-transistor/

•https://www.geeksforgeeks.org/junction-field-effect-transistor-jfet/



Thank You

02-04-2026 JFET\23EET103- ELECTRIC CIRCUITS AND ELECTRON DEVICES \ Dr INDU NAIR.  V\ASP\AIDS\SNSCT 19/17


