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Smps Circuit Diagram Using Uc3842

SMPS Circuit Diagram Using UC3842 Switch Mode Power Supplies (SMPS) are essential
components in modern electronic devices, providing efficient power conversion with minimal energy
loss. Among the many controllers used for SMPS design, the UC3842 is one of the most popular and
reliable options due to its versatility and robust features. In this article, we will explore the SMPS circuit
diagram using UC3842, delving into its working principles, components, and practical application tips
to help engineers and hobbyists design efficient power supplies.

Introduction to UC3842 and Its Role in SMPS

The UC3842 is a current-mode PWM controller specifically designed for high-performance switch-mode
power supplies. It integrates the necessary circuitry to control the switching transistor, regulate
voltage, and protect the circuit from faults. Its features include programmable duty cycle, frequency
control, and various protection mechanisms, making it suitable for a broad range of applications from
simple charger circuits to complex industrial power supplies.

Basic Structure of SMPS Circuit Using UC3842

The typical SMPS circuit diagram utilizing UC3842 includes several key components:

Power Switch (Transistor or MOSFET)1.
Transformer or Inductor2.
Rectifier and Filter Capacitors3.
Feedback Network4.
Protection Circuitry (Overcurrent, Overvoltage)5.
UC3842 Controller IC6.

These components work together within the circuit to convert input AC or DC voltage to a desired
regulated DC output efficiently.

Working Principle of the UC3842 in SMPS

The UC3842 operates in a current-mode control, meaning it monitors the switch current to regulate the
duty cycle precisely. The key functions include: - Oscillator: Sets the switching frequency. - Error
Amplifier: Compares feedback voltage with a reference voltage to adjust the duty cycle. - PWM
Generator: Produces the pulse width modulated signal to control the power switch. - Current Sense
Circuit: Monitors the switch current to prevent overcurrent conditions. - Protection Features: Includes
soft-start, hiccup mode for short-circuit protection, and under/over-voltage lockout. The process begins



with the error amplifier comparing the feedback voltage (derived from the output) with a reference
voltage. The output of this comparator controls the PWM generator, which switches the power
transistor ON and OFF at a high frequency. The current sense circuitry ensures the switch does not
exceed a preset current, protecting the device and load.

Typical SMPS Circuit Diagram Using UC3842

While it's best to refer to actual circuit schematics, a typical SMPS circuit with UC3842 includes: 1.
Input Power Supply: Usually rectified and filtered AC or DC source. 2. Switching Transistor (MOSFET):
Controlled by the UC3842 output. 3. Transformer/Inductor: Provides isolation and energy storage. 4.
Diodes: Fast recovery or Schottky diodes rectify the transformed voltage. 5. Output Filter Capacitors:
Smooth out the voltage to produce a stable DC output. 6. Feedback Network: Comprising resistors and
possibly an optocoupler for isolated feedback. 7. UC3842 IC: The core controller managing the
switching. Below is a simplified explanation of connections: - The UC3842 pin 1 (VCC) is connected to
the supply voltage (typically 12V to 15V). - The Output pin (pin 6) drives the gate of the MOSFET via a
dedicated transistor or driver circuitry. - The Current sense resistor is placed in series with the switch
to monitor current. - The Feedback is taken from the output voltage via a resistor divider to the error
amplifier input. - The Oscillator is configured through an external resistor and capacitor to set the
switching frequency. - The Protection pins are connected to circuitry that monitors for faults and
initiates protective actions.

Design Considerations for SMPS with UC3842

When designing an SMPS circuit using UC3842, several factors should be considered:

1. Switching Frequency

- Typical frequencies range from 50kHz to 500kHz. - Higher frequencies enable smaller transformer
and filter components but increase switching losses. - The oscillator resistor and capacitor determine
this frequency.

2. Duty Cycle Limitations

- The UC3842 supports a maximum duty cycle of approximately 100%, but practical limitations often
keep it below 90% to prevent saturation. - Proper feedback network design ensures stable regulation.

3. Feedback Network Design

- Choose resistor values that set the desired output voltage. - Use an optocoupler for isolated feedback
in flyback configurations.
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4. Protection Features

- Incorporate soft-start to limit inrush current. - Use current sensing for overcurrent protection. -
Include thermal protection if necessary.

5. Component Selection

- Select a suitable MOSFET with low Rds(on) and adequate voltage/current ratings. - Use fast recovery
diodes with appropriate current capacity. - Ensure the inductor/transformer is rated for the power level.

Practical Example: Designing a 12V SMPS Using UC3842

Let's walk through a simplified example: - Input Voltage: 24V DC - Output Voltage: 12V DC - Power
Rating: 10W Steps: 1. Select Switching Frequency: 100kHz for a balance of size and efficiency. 2.
Calculate Oscillator Resistor and Capacitor: Based on UC3842 datasheet formulas. 3. Design Feedback
Network: R1 and R2 resistor divider to set 12V output. 4. Choose Inductor and Diode: Based on the
current, ripple, and voltage ratings. 5. Implement Feedback Loop: Connect the resistor divider to the
feedback pin, ensuring proper isolation if necessary. 6. Test and Adjust: Use an oscilloscope to monitor
waveforms, adjusting component values for optimal performance.

Advantages of Using UC3842 in SMPS Design

- High Efficiency: Due to current-mode control and fast switching. - Versatility: Suitable for buck, boost,
flyback, and forward converter topologies. - Protection Features: Overcurrent, undervoltage lockout,
soft-start. - Ease of Use: Widely documented with application notes and reference designs.

Conclusion

Designing an SMPS circuit with UC3842 involves understanding its operation, selecting appropriate
components, and carefully designing the feedback and protection circuitry. Its robust features and
flexibility make it an excellent choice for various power supply applications. By following best practices
in circuit design and component selection, engineers can create efficient, reliable, and compact power
supplies tailored to their specific needs. Whether you're a professional electronic engineer or a
dedicated hobbyist, mastering the use of UC3842 in SMPS design opens up a broad range of
possibilities for innovative power solutions. Remember to always verify your designs with proper
testing and simulations before deploying them in real-world applications.

SMPS Circuit Diagram Using UC3842: An In-Depth Investigation Switch Mode Power Supplies (SMPS)
have revolutionized power electronics, offering efficient energy conversion with compact designs.
Central to many SMPS architectures is the UC3842, a versatile and widely adopted controller IC. This
article provides a comprehensive review of SMPS circuit diagram using UC3842, exploring its



architecture, operation, applications, and design considerations to aid engineers, students, and
hobbyists in understanding and implementing this pivotal component.

Introduction to SMPS and UC3842

Switch Mode Power Supplies are characterized by their high efficiency, miniature size, and ability to
regulate voltage and current precisely. They operate by switching energy through inductors and
capacitors, minimizing energy loss compared to linear power supplies. The UC3842 is a high-
performance PWM controller IC developed by Microchip Technology, designed specifically for
implementing efficient switching power supplies such as flyback, forward, and push-pull converters. It
offers features like current mode control, under-voltage lockout, and soft-start, making it suitable for a
broad spectrum of power supply applications.

Understanding the UC3842: Features and Pin Configuration

Key Features of UC3842

- High-speed current comparator - Programmable duty cycle limit - Under-voltage lockout with
hysteresis - Programmable soft-start - Integrated logic for dead-time control - Wide operating voltage
range (7V to 40V) - Low startup current and low supply current during operation

Pin Configuration Overview

The UC3842 is a 16-pin dual in-line package (DIP). Its pins are configured as follows: - Pin 1: Ground
(GND) - Pin 2: Feedback (FB) - Pin 3: Error Amplifier Input (Comp) - Pin 4: Timing Capacitor (RT) or
Oscillator Timing - Pin 5: Output (Drive) - Pin 6: Current Sense Input (CS) - Pin 7: VCC (Supply Voltage) -
Pin 8: Soft-start Control or additional features - Pin 9: Dead-time Control or Compensation - Pin 10-16:
Various control and protection functions Understanding these pins is fundamental to designing a
functional SMPS circuit diagram using the UC3842.

Basic SMPS Circuit Diagram Using UC3842

A typical SMPS circuit employing UC3842 involves several key components: - Power switch (MOSFET) -
Inductor - Output diode (fast recovery or Schottky) - Output capacitor - Feedback network -
Compensation network - Control circuitry (UC3842) The core operation revolves around the PWM
control of the switch, regulating the energy transferred to the load.

Standard Circuit Topology: Flyback Converter

The flyback converter is a common topology where the UC3842 acts as the main controller: - The IC's
output drives the primary side MOSFET, switching it on and off. - When the MOSFET is on, energy is
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stored in the transformer core. - When turned off, the energy is transferred to the secondary side,
powering the load. - Feedback from the secondary is rectified and filtered to the feedback pin to
maintain voltage regulation.

Detailed Circuit Diagram Components and Their Roles

Power Switch (MOSFET)

A high-speed, logic-level N-channel MOSFET (e.g., IRF540) is typically used to handle high currents with
low Rds(on). The gate is driven directly by the UC3842 output pin, which provides a PWM signal.

Transformer

A key element in isolating and stepping down voltage, designed with appropriate turns ratio based on
the desired output voltage and power level.

Output Rectifier and Filter

- Rectifier diode: Fast recovery or Schottky diode to rectify the secondary voltage. - Output capacitor:
Ensures smooth DC output, reduces ripple.

Feedback Network

- Consists of a voltage divider from the output, feeding a scaled voltage to the UC3842's feedback pin.
- Ensures the output voltage remains within specified limits.

Compensation Network

- Typically a resistor and capacitor network connected to the compensation pin to stabilize the control
loop.

Protection and Soft-Start Circuits

- Include features like current limiting, undervoltage lockout, and soft-start to improve reliability and
transient response.

Operational Principles of the UC3842-Based SMPS Circuit

The UC3842 employs current mode control, which combines voltage and current feedback to regulate
the output efficiently: 1. Oscillator and PWM Generation: The IC's internal oscillator determines the
switching frequency, typically in the range of 20kHz to 500kHz. 2. Current Sensing and Peak Detection:
The sense resistor detects the switch current. When the current exceeds a set threshold, the PWM



cycle ends. 3. Pulse Width Modulation: The duty cycle adjusts based on feedback, maintaining the
output voltage within specified limits. 4. Protection Features: The IC includes mechanisms to shut down
or limit current during fault conditions, protecting the circuit.

Design Considerations for SMPS Using UC3842

Designing an efficient and reliable SMPS with UC3842 involves multiple considerations: - Choosing the
Oscillation Frequency: Higher frequencies reduce transformer size but increase switching losses. -
Selecting Appropriate Components: Power MOSFETs with low Rds(on), fast recovery diodes, and high-
quality magnetic components. - Feedback and Compensation: Proper resistor and capacitor values to
ensure stability and transient response. - Protection Circuits: Overcurrent, overvoltage, and thermal
protections to enhance durability. - Layout and EMI: Good PCB layout practices and filtering to
minimize electromagnetic interference.

Sample Circuit Diagram Illustration

While visual diagrams are essential, a typical SMPS circuit diagram using UC3842 can be summarized
as follows: - The UC3842 connects to the gate driver circuitry controlling the power MOSFET. - The
transformer is coupled with a rectifier diode at the secondary. - The feedback network (voltage divider)
feeds back to the FB pin. - The compensation network stabilizes the control loop. - The Vcc pin is
powered through a resistor and filtering network. - The soft-start pin is connected to a capacitor to
control startup behavior. - The current sense resistor monitors switch current, feeding into the CS pin
for current mode control. This configuration allows for precise regulation, high efficiency, and robust
operation.

Applications of SMPS Circuits Using UC3842

The versatility of the UC3842-based SMPS circuit makes it applicable across various domains: -
Consumer Electronics: Power adapters, chargers - Industrial Equipment: Motor drives, automation
controllers - Communication Devices: Power supplies for routers, servers - Lighting: LED drivers,
ballasts - Renewable Energy: Solar inverters, battery chargers

Advantages and Limitations

Advantages: - High efficiency - Compact and lightweight design - Precise voltage regulation - Built-in
protection features - Wide input voltage range Limitations: - Design complexity for high power levels -
EMI considerations - Component selection critical for stability - Fixed switching frequency (though
some variants allow frequency adjustment)



© sandbox.xylemappliedwater.com Smps Circuit Diagram Using Uc3842 7

Conclusion

The SMPS circuit diagram using UC3842 epitomizes a blend of sophisticated control and practical
design, enabling efficient power conversion across a range of applications. Its current mode control,
integrated protections, and flexible features make it a preferred choice for modern power electronics.
Designers must pay careful attention to component selection, layout, and feedback compensation to
harness the full potential of the UC3842. As the landscape of power electronics continues to evolve,
understanding the intricacies of such circuits remains vital for innovation and reliability in power
supply design. References - Microchip Technology. (n.d.). UC3842 Data Sheet. - Erickson, R., &
Maksimovic, D. (2001). Fundamentals of Power Electronics. Springer. - Rashid, M. H. (2014). Power
Electronics: Circuits, Devices & Applications. Pearson Education. - Industry forums, application notes,
and design guides from component manufacturers. Author's Note: This investigation provides a
detailed overview of the SMPS circuit diagram using UC3842, emphasizing theoretical understanding
and practical insights necessary for effective implementation.

Questions & Answers About smps circuit diagram using uc3842

No Question Answer

1 What is the role of the UC3842 in
SMPS circuit design?

The UC3842 is a current-mode PWM controller used in
SMPS circuits to regulate output voltage, control switching,
and improve efficiency by providing precise duty cycle
control and protection features.

2 How do you connect the UC3842
in an SMPS circuit diagram?

The UC3842 is connected with key components including
the switch (MOSFET), feedback network, and compensation
network. Its pins are configured for feedback, current
sensing, and voltage reference, with the circuit designed to
regulate output voltage through pulse width modulation.

3 What are the typical components
required in an SMPS circuit using
UC3842?

Typical components include the UC3842 PWM controller IC,
high-speed switching MOSFET, output inductor, output
capacitor, current sense resistor, input filter components,
and protection elements like snubbers or TVS diodes.

4 Can the UC3842 be used for both
step-up and step-down
converters?

Yes, the UC3842 can be used in both boost (step-up) and
buck (step-down) converter circuits, depending on the
circuit topology and component configuration.

5 What are common issues faced
when designing SMPS circuits
with UC3842, and how can they
be mitigated?

Common issues include noise, instability, and switch
ringing. These can be mitigated by proper layout design,
adding snubbers, using feedback compensation, and
ensuring correct component selection as per datasheet
recommendations.



6 How does the feedback network
influence the SMPS circuit
diagram using UC3842?

The feedback network senses the output voltage and
provides a scaled signal to the UC3842’s feedback pin.
Proper design ensures stable regulation by adjusting the
duty cycle based on load and input voltage variations.

7 Is it necessary to include
protections like overcurrent and
thermal shutdown in a UC3842-
based SMPS diagram?

Yes, incorporating protections such as overcurrent,
overvoltage, and thermal shutdown is essential for reliable
operation and to prevent damage to the circuit
components, and these features are supported by the
UC3842 or can be added externally.

SMPS, UC3842, Switching Power Supply, Power Supply Circuit, Buck Converter, Boost Converter, PWM
Controller, Power Supply Design, Circuit Diagram, Voltage Regulation
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