
Test Report: PMP23630
30kW HVDC AI Data Center Reference Design

Description
This reference design is a two-stage, high-efficiency, 
30kW power supply with a high voltage DC (HVDC) 
output. The first stage is a three-level flying capacitor 
power factor correction (PFC) converter running off 
of a three-phase input source. The PFC control 
is implemented with a TMS320F28P650DK high-
performance microcontroller. The flying capacitor 
topology is selected over more traditional topologies 
(for example, Vienna rectifier) due to a frequency-
doubling effect in the inductors. This doubling results 
in smaller and higher efficiency inductors. The PFC is 
followed by two Δ-Δ connected three phase inductor-
inductor-capacitor (LLC) converters. There is one LLC 
for +400V and one for -400V. The LLC converters 
can be configured as separate supplies or as a single 
800V output. The Δ-Δ connection provides reduced 
root-mean-square (RMS) currents. LLC control is 
implemented with a single TMS320F28P650DK high-
performance microcontroller.

Resources
PMP23630 Design Folder
AMC0236, AMC131M03 Product Folder
AMC1336, AMC3306M05 Product Folder
TMCS1133, TMS320F28P650DK Product Folder
UCC33421-Q1, UCC5350 Product Folder

Features
• Peak efficiency: 98.5%
• PFC operating frequency: 65 kHz
• LLC operating frequency: 100kHz and 1.5MHz
• Dimensions: 800mm × 160mm × 32mm

Applications
• Open rack server PSU

480VAC ±10%

+400V

–400V

www.ti.com Description

SLVT224 – OCTOBER 2025
Submit Document Feedback

30kW HVDC AI Data Center Reference Design 1

Copyright © 2025 Texas Instruments Incorporated

https://www.ti.com/product/TMS320F28P650DK
https://www.ti.com/product/TMS320F28P650DK
https://www.ti.com/tool/PMP23630
https://www.ti.com/product/AMC0236
https://www.ti.com/product/AMC131M03
https://www.ti.com/product/AMC1336
https://www.ti.com/product/AMC3306M05
https://www.ti.com/product/TMCS1133
https://www.ti.com/product/TMS320F28P650DK
https://www.ti.com/product/UCC33421-Q1
https://www.ti.com/product/UCC5350
https://www.ti.com/solution/open-rack-server-psu?variantid=14397&subsystemid=17888
https://www.ti.com
https://www.ti.com/lit/pdf/SLVT224
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVT224&partnum=PMP23630


1 Trademarks
All trademarks are the property of their respective 
owners.

Trademarks www.ti.com

2 30kW HVDC AI Data Center Reference Design SLVT224 – OCTOBER 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SLVT224
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVT224&partnum=PMP23630


IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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 TI 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. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI 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 or other applicable terms available either on ti.com or provided in conjunction with 
such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated

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

	Description
	Resources
	Features
	Applications
	1 Trademarks



