Design Guide: TIDM-02021

11kW Three-Phase Bidirectional Onboard Charger and
Low-Voltage DC-DC Reference Design With F29x MCU

Description

This reference design integrates an 11kW onboard
charger (OBC) and a 2.5kW low-voltage (LV) DC-
DC converter (LDC). The design uses a three-phase
single-stage series resonant dual-active-bridge AC-
DC converter topology. TI F29x MCUs and Type-5
enhanced pulse-width-modulator (ePWM) support
the complex modulation of the three-phase AC-DC
converter.

Resources
TIDM-02021 Design Folder
F29H859TU-Q1 Product Folder
F29H85X-SOM-EVM Tool Folder

TIDM-02021-PRELIM-DESIGN  Secure Resources Folder
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Features

*  11kW maximum power and 97.5% peak efficiency
for OBC

*  Vac(ph): 175-264V; Nominal 220V

* Vpvpc: 450-850V (high-voltage (HV) battery
voltage range)

* Three-phase single-stage series resonant dual
active bridge (SS-SRDAB) enables ZVS and ZCS
soft-switching operation

* 150kHz resonant frequency (80kHz—250kHz
operating range) enables high power density

» Supports bidirectional power flow for G2V and V2L
and V2G modes

» 2.5kW maximum power for LDC

. VLVDC: Nominal 14V

» Single MCU for OBC and LDC closed-loop control

+  Type-5 ePWM simplifies the complex PWM
modulation for three-phase single-stage converter

Applications

* Onboard charger
* Integrated high voltage (OBC and DC/DC)
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/lit/pdf/SZZQ076
https://www.ti.com

	Description
	Resources
	Features
	Applications

