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Iv. Draw The Complete Impulse Generator Circuit Indicating Values For Each
Component is a fundamental step in understanding and designing electronic
circuits that produce precise pulse signals. Impulse generators are vital in
various applications such as digital circuits, communication systems, and
testing equipment. In this comprehensive guide, we will explore how to
accurately draw the complete impulse generator circuit, specify the component
values, and understand their roles in the circuit’s operation.

Understanding the Impulse Generator Circuit

What is an Impulse Generator?

An impulse generator is an electronic circuit designed to produce a short-
duration pulse or impulse signal. These pulses are characterized by their
amplitude, width, and shape, which are critical parameters depending on the
application. The circuit typically comprises various components such as
resistors, capacitors, transistors, and sometimes inductors, arranged to
generate and shape these pulses accurately.

Key Components of an Impulse Generator

Resistors (R): Control current flow and set time constants.

Capacitors (C): Store and release energy to shape pulses.

Transistors (Q): Switch or amplify signals to generate impulses.

Power Supply (Vcc): Provides necessary voltage levels.

Triggering device: Initiates the pulse (could be a switch or a pulse
generator).

Designing the Complete Impulse Generator



Circuit

Step-by-Step Drawing Procedure
To draw the complete circuit, follow these systematic steps:

Power Supply Connection: Start by placing the Vcc source at the top of1.
the schematic. Typical voltage levels range from 5V to 15V depending on
transistor specifications.

Transistor Placement: Use an NPN transistor (e.g., 2N2222) as the2.
switching element. Connect its collector to Vcc via a load resistor, and
its emitter to ground.

Timing Network: Connect a capacitor (C) from the collector to ground,3.
with a resistor (R) in series or parallel, forming the RC timing network
responsible for pulse width.

Trigger Circuit: Incorporate a trigger mechanism, such as a switch or a4.
pulse input, connected to the base of the transistor through a resistor
(base resistor Rb).

Output Node: Take the pulse output from the collector of the transistor,5.
which will be a sharp voltage change corresponding to the impulse.

Additional Components: Include bypass or decoupling capacitors near the6.
power supply to prevent noise, and ensure proper grounding for
stability.

Complete Circuit Diagram with Component Values
Below is a typical impulse generator circuit with component values indicated.
These values can be adjusted based on the specific pulse characteristics
needed:

[Power Supply (Vcc): 12V]
|
R1 (1 kΩ)
|
Base of Q1 (2N2222)
|
Rb (10 kΩ)
|
Trigger Input ---- Switch
|
Ground

Collector of Q1
|
R2 (10 kΩ)



|
Vcc (12V)
|
Load (Connected to Output)

Emitter of Q1
|
Ground

RC Timing Network:
|
C1 (0.01 μF)
|
Ground

Note: The above schematic is simplified for illustration. A detailed
schematic would include all connections, bypass capacitors, and possibly more
complex trigger mechanisms.

Component Selection and Their Values

Resistors

Base resistor (Rb): Typically 10 kΩ to limit base current and protect
the transistor. Adjust based on desired trigger sensitivity.

Collector load resistor (R2): Usually 10 kΩ to 100 kΩ. Determines the
collector current and pulse amplitude.

Capacitors

Timing capacitor (C1): Values range from 0.001 μF to 0.1 μF, depending
on desired pulse width.

Decoupling capacitors: Typically 0.1 μF to 1 μF ceramic capacitors
placed near the power supply pins.

Transistors

Choice of transistor: NPN BJTs like 2N2222 are common due to their fast
switching capabilities.



Calculating the Pulse Width
The pulse width (T) generated by the circuit depends primarily on the RC time
constant:

T ≈ 0.693 × R × C

Where:
- R = Resistance in ohms
- C = Capacitance in farads

By adjusting R and C, you can fine-tune the pulse duration to match your
application requirements.

Practical Tips for Drawing and Assembling the
Circuit

Use a clear schematic diagram: Label all components with their values
for easy identification.

Maintain proper grounding: Connect all grounds to a common point to
avoid noise and erratic behavior.

Include decoupling capacitors: Place near the power supply pins of the
transistor to reduce voltage fluctuations.

Test incrementally: Assemble the circuit step-by-step, testing each
stage before proceeding.

Use simulation tools: Software like LTspice or Proteus can help verify
the circuit operation before physical assembly.

Applications of the Complete Impulse Generator
Circuit

Digital Circuit Testing: Generating precise pulses to test logic gates
and flip-flops.

Communication Systems: Creating trigger signals for modulators and
demodulators.

Measurement and Instrumentation: Timing signals for oscilloscopes and
sampling devices.

Pulse Width Modulation (PWM): Used in motor control and power
regulation.



Conclusion

Drawing the complete impulse generator circuit with specified component
values is essential for reliable operation and accurate pulse generation. By
understanding the roles of resistors, capacitors, transistors, and the power
supply, you can design a circuit tailored to your specific needs. Remember to
carefully select component values based on the desired pulse width and
amplitude, and verify your design through simulation before physical
implementation. With proper design and assembly, the impulse generator
becomes a powerful tool in your electronic projects and testing setups.

Further Reading and Resources

Electronics Tutorials

NPTEL Electronics Courses

All About Circuits

Simulation software: LTspice, Proteus, Multisim

Frequently Asked Questions

What are the main components required to draw a
complete impulse generator circuit?

The main components include a capacitor, a switch, a triggering device (such
as a transistor or SCR), a resistor for timing, and a load resistor or device
to produce the impulse. Power supply voltage is also essential.

How do you determine the component values in an
impulse generator circuit?

Component values are chosen based on desired pulse width, amplitude, and
frequency. For example, the capacitor value affects pulse duration, while
resistors influence the charging time and pulse amplitude.

What is the typical value range for the capacitor in
an impulse generator circuit?

Capacitors in impulse generators typically range from a few nanofarads (nF)
to several microfarads (μF), depending on the required pulse width and
voltage rating.

How do you select the resistor values in the impulse
generator circuit?

Resistor values are selected to set the charging time of the capacitor and

https://www.electronics-tutorials.ws
https://www.nptel.ac.in/courses/108/105/108105085/
https://www.allaboutcircuits.com/


the resulting pulse width. Higher resistance results in longer charge time
and wider pulses, while lower resistance produces shorter pulses.

What role does the triggering device (like a
transistor or SCR) play in the impulse generator
circuit?

The triggering device controls the discharge of the capacitor through the
load, generating the pulse. It acts as a switch that turns on when triggered,
allowing the capacitor to release its stored energy.

Can you provide an example of component values for a
basic impulse generator circuit?

For a simple circuit, use a 0.1 μF capacitor, a 1 kΩ resistor for timing, a
9V power supply, and a suitable triggering device like a transistor or SCR to
produce a pulse of desired width and amplitude.

How is the circuit diagram of an impulse generator
drawn with component values labeled?

The circuit diagram should clearly depict each component with standard
symbols, with values labeled next to the components (e.g., C = 0.1 μF, R = 1
kΩ). Connect components logically to show the charging and discharging path
for the capacitor.

What safety considerations should be kept in mind
when drawing and building the impulse generator
circuit?

Ensure components are rated for the voltage and current used, avoid short
circuits, and handle charged capacitors carefully to prevent electric shocks.
Use proper insulation and follow electrical safety standards.

How does changing component values affect the
characteristics of the impulse generated?

Increasing the capacitor value lengthens the pulse duration, while increasing
resistance increases the pulse width and amplitude. Conversely, reducing
these values shortens the pulse and may decrease amplitude.

What are common applications of the impulse generator
circuit in electronics?

Impulse generators are used in testing and analyzing electronic circuits,
generating trigger signals for oscilloscopes, simulating pulses in
communication systems, and testing switching devices like SCRs and
transistors.



Additional Resources
Draw The Complete Impulse Generator Circuit Indicating Values For Each
Component

Creating a comprehensive impulse generator circuit is a fundamental step in
various electronic and signal processing applications. This article aims to
guide you through the detailed process of designing, drawing, and
understanding a complete impulse generator circuit, complete with component
values. Whether you are a student, a hobbyist, or a professional engineer,
this review provides valuable insights into the construction and features of
such circuits.

Understanding the Impulse Generator Circuit

An impulse generator is an electronic circuit designed to produce a short-
duration, high-amplitude pulse or impulse signal. These signals are critical
in testing, modulation, and timing applications. The primary goal in
designing an impulse generator is to produce a clean, stable, and well-
defined pulse with controlled amplitude, duration, and frequency.

Before delving into the circuit diagram, it’s important to understand the
basic operation principles. Most impulse generators rely on a combination of
resistors, capacitors, and transistors or operational amplifiers to produce
the desired pulses. The main challenge is controlling the pulse width and
amplitude accurately, which hinges on selecting the right component values.

Components Required for the Impulse Generator
Circuit

A typical impulse generator circuit contains several essential components:

- Power Supply (Vcc): Provides the necessary voltage for operation.
- Capacitors (C1, C2, etc.): Store and release energy to generate pulses.
- Resistors (R1, R2, etc.): Control charging/discharging rates and pulse
characteristics.
- Transistor (Q1): Acts as a switching element to shape the pulse.
- Diodes (D1, D2): Protect components and shape the pulse.
- Trigger Circuit: Usually a switch or a transistor-based circuit to initiate
pulse generation.
- Load: The device or circuit where the impulse is delivered.

Below, we describe each component's role and typical values used in a
standard impulse generator.

Designing the Complete Circuit

The circuit design involves connecting the components in such a way that when
triggered, a sharp, well-defined pulse is generated. The common approach uses
a resistor-capacitor (RC) network and a transistor switch to produce the
pulse.



Basic Block Diagram Overview

- Power supply connects to the collector of the transistor.
- Capacitors are charged through resistors.
- When a trigger is applied, the transistor switches on/off rapidly,
discharging the capacitor through the load.
- Diodes are used to prevent back emf and shape the pulse.

Complete Circuit Diagram

Below is a simplified description of the complete impulse generator circuit
with component values:

1. Power Supply (Vcc): +12V DC
2. Trigger Input: A momentary switch or transistor trigger
3. Resistor R1: 10 kΩ — Limits base current
4. Base of Q1 (NPN Transistor): Connected through R1 to trigger circuit
5. Collector of Q1: Connected to +12V supply
6. Emitter of Q1: Connected to one end of capacitor C1
7. Capacitor C1: 1 μF — Stores the energy to produce the impulse
8. Resistor R2: 100 Ω — Discharges C1 through load
9. Load (represented as a resistor Rload): 1 kΩ or as per application
10. Diode D1: 1N4148 — Protects against voltage spikes
11. Diode D2: 1N4148 — Ensures unidirectional current flow during discharge

Step-by-Step Circuit Construction

1. Connect the positive terminal of the 12V power supply to the collector of
the NPN transistor (Q1).
2. Connect the emitter of Q1 to one terminal of capacitor C1.
3. Connect the other terminal of C1 to ground through resistor R2.
4. Connect the base of Q1 to the trigger input through resistor R1.
5. Place diodes D1 and D2 appropriately across the collector-emitter and in
the discharge path to prevent voltage spikes and ensure proper pulse shape.
6. Connect the load resistor Rload across the output node where the pulse is
to be measured or utilized.
7. Incorporate a trigger circuit (like a push button) to momentarily activate
the base of Q1.

This setup ensures that when the trigger is activated, the transistor
switches on quickly, discharging the capacitor through the load, producing a
pulse.

Component Value Selection and Rationale

Choosing the correct component values is critical to generate the desired
pulse characteristics:

Capacitor C1 (1 μF)

- Purpose: Stores energy that, when released, forms the impulse.
- Selection Rationale: Larger capacitance results in longer pulse duration,
while smaller capacitance produces sharper, shorter pulses.
- Typical Range: 0.1 μF to 10 μF depending on pulse width requirements.

Resistor R2 (100 Ω)



- Purpose: Controls the discharge rate of C1.
- Selection Rationale: Lower resistance leads to a faster discharge (shorter
pulse), while higher resistance results in longer pulses.
- Typical Range: 10 Ω to 1 kΩ.

Resistor R1 (10 kΩ)

- Purpose: Limits base current to protect the transistor.
- Selection Rationale: Ensures rapid switching without damaging the
transistor.

Diodes D1 and D2 (1N4148)

- Purpose: Fast switching diodes to clamp voltage spikes and direct current
flow.
- Selection Rationale: Suitable for high-speed switching applications.

Load Resistor Rload (1 kΩ)

- Purpose: Represents the load where the pulse is applied.
- Selection Rationale: Adjust based on the load impedance and desired
current.

Features, Pros, and Cons of the Complete
Impulse Generator Circuit

Features:

- Produces short, high-voltage pulses suitable for testing and modulation.
- Easily triggered manually or electronically.
- Compact and low-cost design suitable for various applications.
- Can be adapted for different pulse widths by changing component values.

Pros:

- Simple construction with readily available components.
- Adjustable pulse width through component tuning.
- Fast response time due to the use of fast switching diodes and transistors.
- Low power consumption, especially when using low-resistance values.

Cons:

- Limited pulse amplitude depending on supply voltage.
- Pulse shape may not be perfectly rectangular without additional shaping
circuitry.
- Component tolerances can affect pulse consistency.
- Not suitable for high-frequency applications without modifications.

Additional Tips and Considerations

- For sharper pulses, minimize parasitic inductances and capacitances in
wiring.
- Use a proper oscilloscope to verify pulse characteristics and fine-tune
component values.



- Incorporate shielding and proper grounding to prevent noise coupling.
- Consider using a monostable multivibrator configuration for more precise
pulse control.

Conclusion

Drawing and designing a complete impulse generator circuit requires a clear
understanding of each component’s role and careful selection of their values.
The outlined circuit provides a simple yet effective way to generate
controlled impulses suitable for various testing and modulation applications.
By adjusting component values like capacitance and resistance, you can tailor
the pulse width and amplitude to meet specific needs. Always validate your
design with proper measurements and consider enhancements such as adding
filters or shaping networks to improve pulse quality.

In summary, a well-designed impulse generator serves as a fundamental tool in
electronics labs, enabling testing, signal processing, and development of
complex systems. With the detailed circuit schematic and component values
provided, you are well-equipped to construct and customize your own impulse
generator for diverse applications.
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