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STEVAL-DPSLLCK1

Data brief

3 kW Full Bridge LLC resonant digital power supply evaluation kit

Product summary

Bill of Materials and Schematics

3 kW power supply ' STEVAL-
evaluation kit DPSLLCK1

Main components and software

STM32F3x4

microcontroller STM32F334
'\PA(I):)Wn;?SI\;]ODS'\f:?ET STW70N60DM2
S REET [ POWer | STP310N10F7
off-line high voltage VIPERZT

converter
Further reading and support

Power supplies and

Applications converters

Community and ST Community

blogs ST blog

DB3560 - Rev 2 - March 2019

Features

*  Power ratings:
— input DC voltage: 375V to 425V
— output voltage: 48 V
—  maximum output current: 62.5 A
— output power: 3 kW
—  peak efficiency: 95.3%
—  HF transformer isolation voltage: 4 kV
* Resonant and switching frequencies:
— max DC-DC switching frequency: 380 kHz (at startup)
—  closed loop switching frequency: 120 kHz to 250 kHz
— resonant frequency: 175 kHz
*  Protection mechanisms:
— undervoltage and overvoltage protection on input and output
— overtemperature protection
— short-circuit protection
—  forced cooling with air flow speed modulation according to the output power
and temperature
«  Efficiency:
— adaptive synchronous rectification
— light load burst mode
»  Digital control with STM32F334 microcontroller

Description

The STEVAL-DPSLLCK?1 is a digitally controlled 3 kW full bridge LLC resonant DC-
DC converter with output synchronous rectification. The kit consists of a power board,
digital control board, adapter board, and firmware modules.

The full bridge primary section of the LLC converter is based on MDmesh DM2
Power MOSFETSs for high efficiency performance. The PWM switching frequency is
digitally controlled to regulate the output voltage. The converter operates at near
resonant frequencies to maximize efficiency and achieve Zero Voltage Switching
(ZVS) over the entire operating range.

The HF transformer provides galvanic isolation and magnetic integration of the
inductive elements for a compact design.

Synchronous rectification (SR) with STripFET F7 Power MOSFETs is employed on
the secondary side to reduce conduction losses.

The STM32F334 microcontroller on the digital control board embeds a high
resolution timer for finer regulation and can communicate status information via
USART, CAN, SMBus, and opto-coupled serial communication.

Both the primary and secondary sections are supplied by an off-line flyback circuit
based on VIPer27HD which provides regulated voltages to the control board, the
gate driver ICs and the signal conditioning circuits.

You can connect a PFC to the power board and extend communication and
interfacing with the supplied adapter board.

www.st.com

For further information contact your local STMicroelectronics sales office.
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Figure 1. STEVAL-DPSLLCP1 power board - LLC power stage schematic
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Figure 2. STEVAL-DPSLLCP1 power board - Aux SMPS schematic
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Figure 4. STEVAL-DPSLLCP1 power board - mechanical parts
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Figure 5. STEVAL-DPS334C1 control board - MCU and connector schematic
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Figure 6. STEVAL-DPS334C1 control board - opto-isolated communication schematic
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Revision history

Table 1. Document revision history

oo emon | e

20-Mar-2018 1 Initial release.
15-Mar-2019 2 Updated Applications link in the Section Product Summary table
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IMPORTANT NOTICE - PLEASE 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 acknowledgement.

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, please 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.

© 2019 STMicroelectronics — All rights reserved
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