N
N
=
Q
L

UJT KIT

A UJT kit refers to a set of components or circuits built around a UniJunction Transistor
(UJT), a semiconductor device primarily used for triggering and timing applications. The
UJT kit allows students to explore oscillations, timing, and pulse generation, all of which are
fundamental in the study of electronics and physics.

Function of a UJT

A UJT is a three-terminal device with one emitter (E) and two bases (B1 and B2). Unlike a
typical transistor, it’s not used for amplification but as a switch in timing and oscillator
circuits. The unique property of a UJT is its negative resistance region, which allows it to
conduct under certain conditions and makes it useful for controlled triggering and timing
applications.

When a small voltage pulse is applied to the emitter terminal, the UJT enters a "negative
resistance” region, where the voltage across the device decreases as the current increases.
This feature makes UJTs highly suited for generating stable pulses or oscillations in circuits.

Key Characteristics
1. Negative Resistance: A unique feature that allows the UJT to switch on at a specific

voltage level and then turn off after a certain period, making it ideal for timing
circuits.



2. Stable Pulse Generation: When paired with resistors and capacitors, a UJT can
generate highly stable timing pulses that can be used as clock signals or triggers in
more complex circuits.

3. Low Power Consumption: UJTs require minimal power, making them suitable for
low-power timing applications.

Significance of a UJT Kit in Physics Labs

1. Oscillator Circuits:

o UJTs are commonly used in relaxation oscillator circuits, where they produce
periodic waveforms, typically sawtooth or pulse waves. The UJT kit allows
students to build these oscillators and study the characteristics of the
waveforms generated.

o Relaxation oscillators are useful for experiments that need a stable, repeatable
pulse or signal, which can be used as a time reference in other experiments.

2. Triggering for SCRs and Triacs:

o UJTs are frequently used to trigger Silicon Controlled Rectifiers (SCRs) and
Triacs in power control circuits, such as dimmers or motor speed controllers.
By using a UJT Kkit, students can explore how UJTs can generate the precise
pulse required to turn on an SCR.

o This is useful in labs studying power electronics and controlled switching
applications, as it shows how small pulses can control larger power loads.

3. Timing and Pulse Generation:

o UJTs are excellent for creating timing pulses, as they can generate sharp and
stable pulses at precise intervals. These pulses can then be used to control
other devices or components in circuits.

o In the lab, students can experiment with varying the capacitor and resistor
values in the UJT circuit to see how these components influence the timing
interval and pulse width.

4. Sawtooth Waveform Generation:

o The UJT kit can be used to generate sawtooth waveforms, which are widely
used in sweep circuits for oscilloscopes and TVs. By building a sawtooth
generator, students learn about waveform generation, frequency control, and
capacitor charging and discharging.

5. Study of Negative Resistance and Switching:

o One of the unique aspects of UJT operation is the negative resistance
characteristic, where it switches between high and low resistance states.
Students can use the UJT kit to study this behavior, gaining insight into non-
linear devices and the principles of switching.

o Understanding this property is essential for studying semiconductors and
learning how various switching devices work in electronic circuits.

6. Frequency Modulation and Control:

o By modifying the values of resistors or capacitors in the UJT circuit, students
can control the frequency of the oscillator. This is useful for applications like
frequency modulation (FM) and variable frequency oscillators, allowing
students to learn how to adjust signal parameters.

Practical Applications in the Lab



1. Relaxation Oscillator: Build a UJT-based oscillator to generate pulse or sawtooth
waveforms. This can be used to drive other components or circuits needing a
repetitive signal, like sweep circuits in oscilloscopes.

2. Triggering an SCR or Triac: Set up a triggering circuit where the UJT provides a
pulse to activate an SCR, controlling the power to a light bulb or motor. This
demonstrates how low-power signals can control high-power devices.

3. Timing Circuits: Create a timer circuit where the UJT generates timed pulses that
can be used to turn other circuits on or off. Adjusting the timing parameters
demonstrates the influence of circuit components on pulse intervals.

4. Frequency Control Experiment: Modify the UJT circuit’s resistor or capacitor
values to see how they affect the oscillator’s frequency. This demonstrates the
relationship between component values and oscillation frequency.

5. Testing Negative Resistance: Measure the voltage and current characteristics of the
UJT to observe its negative resistance region, which can be plotted to help students
understand non-linear components.

Summary

A UJT kit is valuable in a physics or electronics lab for hands-on learning about timing,
oscillations, pulse generation, and controlled triggering. It provides insights into how
negative resistance devices operate and their applications in pulse and timing circuits, power
control, and waveform generation. Through these experiments, students gain practical
knowledge of UJTs and their significant role in electronic circuit design and power control.



