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Overview

Is synchronous rectification better than freewheeling diode for inverter power
loss?

The analytical model for inverter power loss with and without freewheeling
diode is built. Based on the switching characterization, the inverter with
synchronous rectification permits a surprising higher efficiency than that with
freewheeling diode due to the reduced current overshoot at turn-on. 

Are synchronous switching power converters better than nonsynchronous
converters?

Synchronous switching power converters give better performance than
nonsynchronous converters in low output voltage, high output current
systems applications. Ensuring the proper timing of the gate drive signals for
the SRs is an important task that designers must address to maximize
converter performance. 

Can isolated power converters be synchronously rectified?

Isolated power converter with output synchronous rectification. Using SR in
isolated converters can improve their performance significantly. All isolated
topologies: forward, flyback, push-pull, half and full bridge (current and
voltage fed), can be synchronously rectified. 

Can a three-phase sic inverter work without a freewheeling diode?

However, since the MOSFET can work as synchronous rectifier, the
freewheeling diode only conducts during the dead time, leading to a low
utilization rate of device. In this work, the three-phase SiC inverter using
synchronous rectification is investigated. The analytical model for inverter
power loss with and without freewheeling diode is built. 

What is synchronous rectification?

But first, what is synchronous rectification, and what role does it play in
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increasing the efficiency of current rectification?

 Synchronous rectification is a method that reduces conduction losses in the
freewheeling path by replacing the diode PN-junction voltage drop with the
resistive channel of a MOSFET. 

What are the advantages of synchronous rectification in ANPC?

It also showed that ANPC benefits the most from synchronous rectification at
high output power, leading to fewer losses and higher efficiency. At lower
output power, the advantages of synchronous rectification are less due to the
low freewheeling current.
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Three-phase inverter synchronous rectification

  

Comparison of SiC Voltage
Source Inverters Using
Synchronous  

Jul 31, 2017 · For power converters with
inductive loads, a freewheeling path is needed
for the current due to reactive power. The
MOSFET synchronous rectification (SR) is wid

  

Synchronous Rectification of
CLLC Resonant Converter ...

Mar 4, 2025 · For bidirectional CLLC resonant
converters, synchronous rectification is an
effective method to reduce their losses. In this
paper, a synchronous rectification (SR) driving
strategy ...

  

Synchronous Rectifiers of a
Current Doubler 

Apr 1, 2023 · ABSTRACT Driving a current
doubler synchronous rectification output stage
can be a very complex task, especially for a
phase shifted full bridge topology. However,
using the A ...

  

A 99 Efficiency SiC Three-
phase Inverter Using  

Aug 21, 2022 · Based on the switching
characterization, the inverter with synchronous
rectification permits a surprising higher
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efficiency than that with freewheeling diode due
to the reduced ...

  

Hardware-Based Synchronous
Rectification Control with ...

Dec 15, 2023 · The document, Implement Three-
Phase Interleaved LLC on C2000TM Type-4 PWM,
showcases using CLB for SR control. This
application note discusses making the CLB ...

  

Power Savings with all SiC
Inverter in Electric Traction ...

There is also a significant reduction in weight.
Fig. 11. Size reduction in traction converter
Losses and efficiency are compared for 80KW
traction inverter: [5] [7] Topology: Three phase
inverter ...

  

A Brushless DC Motor Driver
Chip With Adaptive
Synchronous Rectification

Jun 21, 2025 · Brushless DC (BLDC) motor driver
chips are widely used in household appliances,
robots, automobiles, etc. The three-phase bridge
driver is a common driving structure for ...
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A 99% efficiency SiC three-
phase inverter using
synchronous  

Based on the switching characterization, the
inverter with synchronous rectification permits a
surprising higher efficiency than that with
freewheeling diode due to the reduced current ...

  

A 99% efficiency SiC three-
phase inverter using
synchronous  

Mar 1, 2016 · This paper presents a novel
analytical loss formulation to predict the
efficiency of three-phase inverters using silicon
carbide (SiC) metal--oxide--semiconductor field-
effect ...

  

Comparison of SiC Voltage
Source Inverters Using ...

Dec 14, 2023 · It is found that the inverter using
SR has higher efficiency due to the smaller
switching loss. A 7-kW prototype of SiC three-
phase inverter is built, which achieves a peak ...

  

Three-Phase Controlled
Rectifiers 

Jan 1, 2018 · Three-phase controlled rectifiers
have a wide range of applications, from small
rectifiers to large high-voltage direct-current
transmission systems. They are used for ...
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A 99% efficiency SiC three-
phase inverter using
synchronous  

Mar 20, 2016 · Based on the switching
characterization, the inverter with synchronous
rectification permits a surprising higher
efficiency than that with freewheeling diode due
to the reduced ...

  

Synchronous rectification in
high-performance power ...

Apr 1, 2023 · Synchronous switching power
converters give better performance than
nonsynchronous converters in low output
voltage, high output current systems
applications. ...

  

Analysis of Synchronous
Rectification Discontinuous ...

Combined with the synchronous rectification
mode of a SiC MOSFET, loss models based on the
SRDPWM of a three-phase inverter are proposed.
Finally, the accuracy of the loss models is ...

  

Synchronous rectification in
high-performance power ...

Apr 1, 2023 · To meet these demands, switching
power supply designers in the late 1990s began
adopting Synchronous Rectification (SR)--the use
of MOSFETs to achieve the rectification ...
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3-Phase Synchronous PWM
Controller IC Provides an ...

May 18, 2025 · The IRU3055 is a five-bit
programmable, three-phase synchronous PWM
controller IC with integrated MOSFET drivers that
enables a straight forward implementation of ...

  

Analysis of Synchronous
Rectification Discontinuous
PWM ...

Sep 20, 2018 · In view of the third quadrant
working characteristics of a SiC MOSFET,
synchronous rectification discontinuous pulse-
width modulation is proposed (SRDPWM) to ...

  

Characterization of 3.3 kV
Discrete SiC MOSFETs in ...

Apr 1, 2025 · In order to characterize the
switching performances of these new devices, a
Double-Pulse Test (DPT) circuit has been
developed. The tested switching cell is based on
3.3 kV ...

  

Comparison of SiC voltage
source inverters using
synchronous  

In this paper, the hard-switching SR is
investigated in an SiC three-phase inverter and
compared with a conventional inverter using
freewheeling diode (FWD). An improved power
loss model ...
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.chrisnell.co.za
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