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STDES-30KWVRECT

Data brief

30 kW Vienna PFC rectifier reference design with digital control

Fully assembled board developed for|
performance evaluation only,

Product summary
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PFC rectifier
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with digital control
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Firmware for the
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digital power
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in an HiP247-4
package
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Schottky diode
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STPSC40H12CWL

Galvanically
isolated 4 A single
gate driver for SiC
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STGAP2SICS
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Features

*  Three-phase, three-level AC-DC power converter:
—  Nominal rate for DC voltage: 800 Vp¢
—  Nominal rate for AC voltage: 400 Vpc at 50 Hz
—  Maximum power: 30 kW
—  Power factor: >0.99
— Inrush current control and soft start-up
—  THD lower than 5% at nominal operation
*  Power section based on SiC MOSFETs and SiC diodes:
High frequency operation (70 kHz)
High efficiency: >98.5%
Paralleled SiC MOSFETs for higher power with balanced sharing current
— Passive element weight and size reduction
»  Control section based on the STM32G474RE microcontroller:
—  Control and monitoring interfaces: SWD-UART, I?C, and DACs
—  64-pin digital power connector
—  LED status as Ul
—  Four integrated high-performance op-amps for additional features

Description

The STDES-30KWVRECT reference design introduces a complete digital power
solution for high-power three-phase active front end (AFE) rectifier applications
based on the three-level Vienna topology.

This platform achieves a peak efficiency of more than 98.5% by using the
SCTWA90N65G2V-4 and the STPSC40H12C.

It features a fully digital control with the STM32G474RE mixed-signal high-
performance microcontroller, providing the full control of the PF, DC voltage, and
soft startup procedure.

The STDES-30KWVRECT achieves a low total harmonic distortion (less than 5%
THD at full load) and a high-power factor (higher than 0.99 at full load), providing a
high-bandwidth continuous conduction mode (CCM) current regulation.

The STDES-30KWVRECT is a fully assembled kit developed for performance
evaluation only, not available for sale.

www.st.com

For further information contact your local STMicroelectronics sales office.
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Electrical specifications

1 Electrical specifications

Table 1. Electrical characteristics

T T K K

VAC (1) Input Line-line AC voltage

fac Input AC frequency 47 50 63 Hz

Vout Output voltage 700 800 850 \%

Pout Output power 30 kw

lout Output current 37.5 A VDC=800V

lin Input current 50 A VACL.L) =350V

n Peak efficiency 98.56 % VAC L) =400V, V=800V
98.7 % VAC(L.L) =450V, Vo, =800V

iTHD Total harmonic distortion <5 % At load >50%

PF Power factor 0.99 At load >50%

linrush Inrush current 30 A VAC L) =450V
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Platform overview
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2

Platform overview

Figure 1. System architecture of three phase Vienna PFC
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Schematic diagrams

Figure 2. STDES-30KWVRECT power board circuit schematic (1 of 9)
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Figure 3. STDES-30KWVRECT power board circuit schematic (2 of 9)
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Figure 4. STDES-30KWVRECT power board circuit schematic (3 of 9)
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= Figure 5. STDES-30KWVRECT power board circuit schematic (4 of 9)
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= Figure 6. STDES-30KWVRECT power board circuit schematic (5 of 9)
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Figure 7. STDES-30KWVRECT power board circuit schematic (6 of 9)
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Schematic diagrams

Figure 8. STDES-30KWVRECT power board circuit schematic (7 of 9)
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Figure 9. STDES-30KWVRECT power board circuit schematic (8 of 9)
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Figure 10. STDES-30KWVRECT power board circuit schematic (9 of 9)
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Schematic diagrams
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Figure 11. STDES-30KWVRECT control board circuit schematic
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Revision history

Table 2. Document revision history

13-Apr-2022 1 Initial release.
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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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