
Design Guide: TIPA-050061
C2000™ Discrete Power Supply Reference Design

Description
This discreet power reference design is to be used 
as a guide for the C2000™ power tree for automotive 
applications.

Resources
TIPA-050114 Design Folder
TMS320F2800157-Q1, TMS320F280049-Q1 Product Folder
TMS320F280039-Q1, TMS320F28P659DK-Q1 Product Folder
F29H859TU-Q1, LMR60410-Q1 Product Folder
LMR60406-Q1, TPS7A21-Q1 Product Folder
TPS7N41-Q1, LM4040-N-Q1 Product Folder
REF5030A-Q1, TPS389C03-Q1 Product Folder

Ask our TI E2E™ support experts

Features
• Outlines the discreet power tree design needed to 

support the C2000™ MCUs
• Systematic capability up to ASIL-D
• Adapt to changing system requirements

– Removing power rail
– Adjusting power domain accuracy
– Decreasing power consumption
– Maximizing ADC performance with voltage 

reference
– Optimizing cost and multisource
– Tailoring to system voltage monitor 

requirements

Applications
• Traction Inverter
• Onboard Charger
• DC/DC Converter System
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1 System Description
In the area of high-performance power electronics, precision and flexibility are critical for designing efficient and 
reliable systems. Power design using Texas Instrument C2000™ MCU offers a powerful design to meet these 
demands. Leveraging discreet power design combined with C2000™ MCU, TMS320F28 and TMS320F29, can 
accelerate product development cycles, reduce costs, and quickly adapt to changing requirements.

1.1 Key System Specifications
Table 1-1. TMS320F28 Power Requirements

Power Device Signal Vout(V)

TMS320F2800157-Q1
TMS320F280049-Q1
TMS320F280039-Q1

TMS320F28P659DK-Q1

Device Iout(mA)

DC/DC
VDDIO
VDDA

3.3 LMR60406-Q1 600

LDO VDD 3.3 TPS7A21-Q1 500

VREF VREFHI 3.0 LM4040-N-Q1 15

SVS+WD

GPIOx_WDI
GPIOx_nRST
GPIOx_ACT

MONx

NA TPS389C03-Q1 NA

Table 1-2. TMS320F29 Power Requirements

Power Device Signal Vout(V)
TMS320F29H859TU-Q1

TMS320F29P58x-Q1

Device Iout(mA)
DC/DC 5 LMR60410-Q1 1000

LDO1
VDDIO
VDDA

1.2 TPS7A21-Q1 500

LDO2 VDD 1.2 TPS7N41-Q1 1000

VREF1 VREFHIAB 3.0 REF5030A-Q1 10

VREF2 VREFHICDE 3.0 REF5030A-Q1 10

SVS+WD

GPIOx_WDI
GPIOx_nRST
GPIOx_ACT

MONx

NA TPS389C03-Q1 NA
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2 System Overview

2.1 Block Diagram
Figure 2-1 and Figure 2-2 show the discreet power design for the C2000™ MCUs. The system is powered off a 
12V input supply from a battery.
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Figure 2-1. TMS320F28 Power Tree With a Discrete Power-Supply
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Figure 2-2. TMS320F29 Power Tree With a Discrete Power-Supply
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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 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 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, TI’s General Quality Guidelines, 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. Unless TI explicitly designates a product as custom or customer-specified, TI products 
are standard, catalog, general purpose devices.
TI objects to and rejects any additional or different terms you may propose.
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