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STSW-TTPPFCO01

Data brief

Firmware for the 99.3% efficiency, 2 kW, 3-channel interleaved totem-pole PFC

Application

3-channel interleaved totem-pole
2Vs-PFC

Middleware

Hardware
Abstraction

Hardware Abstraction
Layer API

D-Power FW package

Board Support
Package

Hardware

Product summary

Firmware for the
2 kW 3-channel
interleaved totem-
pole PFC with
resonant ZVS
digital control

2 kW 3-channel
interleaved totem-
pole PFC with
resonant ZVS
digital control

Mainstream Arm®
Cortex® - M4
MCU (512 Kbytes
of flash memory,
Math Accelerator,
HR Timer, High
Analog level
integration)

Applications

STSW-TTPPFCO1

STEVAL-TTPPFCO1

STM32G474QET6

Server & Telecom
Power/TV PSU/PFC
Converter - Single
Phase Input/Digital
Power
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with resonant ZVS digital control

Features

. Zero voltage switching (ZVS) control algorithm for power factor correction
(PFC)

. Hysteresis cycle-by-cycle current mode control

. Variable switching frequency

. Three-channel interleaved control with phase shedding

. Output DC bus regulation with input voltage and load feedforwards

. Soft startup, inrush current limiter function, and burst mode operation at light
load

. Overcurrent, overvoltage, and overtemperature protections

. Based on the STM32G474QET6 Arm Cortex-M4 MCU and STM32CubeMX
architecture

Description

The STSW-TTPPFCO01 provides a highly sophisticated control for the STEVAL-
TTPPFCO013-channel interleaved bridgeless totem-pole PFC with resonant ZVS
digital control, to boost the conversion efficiency.

The STSW-TTPPFCO01 is fully implemented in the STM32G474QETS6. It includes: a
slow outer voltage loop for the output voltage regulation, a faster inner current loop
for the inductor currents control, and an input rectification function for the mains
synchronization.

The sophisticated and high performance inner current loop is a hysteresis current
control implemented through internal DACs, fast comparators, and the powerful
HRTIM peripheral of the STM32G474QET6. Thus, the highest possible bandwidth
and cycle-by-cycle regulation are ensured.

The outer voltage loop is performed through a digital Pl controller with a fast input
and load feedforward. It enhances the PFC dynamic response if a load step or an
input voltage variation occurs.
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Block diagram

1 Block diagram

The following figure shows a detailed block diagram of the ZVS-PFC control. More in detail, the green dashed
rectangle represents the slow outer voltage loop for the output voltage regulation, the red dashed rectangle
indicates the faster inner current loop for the high-frequency half-bridges control, and the blue dashed rectangle
includes the input rectification function of the low-frequency half-bridges.

Figure 1. Block diagram of the ZVS-PFC control included in the STSW-TTPPFCO01
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Revision history

Table 1. Document revision history

T R T N

11-Oct-2022 1 Initial release.
25-Oct-2022 2 Updated document title.
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IMPORTANT NOTICE - READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2022 STMicroelectronics — All rights reserved
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