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Looking back on DC/DC power supplies, the power-good (PG) function has been well-known for many years. 
The PG pin is an open-drain output that requires a pull-up resistor connected to the output voltage or any 
other system voltage. It is used in many applications to indicate whether the output voltage has reached an 
appropriate level or not. When the DC/DC converter reaches the right output-voltage level, the PG pin goes into 
a high impedance state and the signal goes high. The PG signal can  monitor the correct output voltage or for 
the startup sequencing of multiple rails. Figure 1 shows a typical waveform of PG functionality during startup, 
operation and shutdown of the IC.

Figure 1. PG Operation in the TPS62480 

Besides the well-known PG feature, there is a new function available called thermal good (TG). The TG pin 
is also an open-drain output, like the PG, that requires a pull-up resistor. While the PG signal depends on the 
device’s output voltage, the TG signal depends on IC temperature. As long as the junction temperature is below 
the TG threshold temperature, the logic level at the TG pin is high. If the junction temperature exceeds that 
temperature, the TG pin goes low.

With TG, the system can take action to prevent excessive heating or even thermal shutdown. For example, if 
the temperature increases due to intense power demand from a processor and the TG signal goes low, a host 
MCU can reduce the operating frequency of the processor, which will draw less current and thus less heating, 
increasing power-supply reliability and preventing thermal shutdown.

Figure 2 shows a typical application schematic of the TPS62480, a 5V, 6A dual-phase step-down converter that 
implements this new TG function.
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Figure 2. TPS62480 Typical Application Schematic (PG and TG Pulled up to VOUT)

For this device, the TG threshold temperature is typically 120°C with a hysteresis of 10°C. So when the IC 
temperature is below 120°C, the logic level at the TG pin is high. The thermal shutdown temperature is 160°C 
with 10°C hysteresis for this IC. Because the recommended operating conditions limit the junction temperature 
to 125°C, the TG output can ensure that the device is always operating within the recommended junction 
temperature.

Figure 3 demonstrates the operation of the TG function. It’s based on the typical application circuit of Figure 2, 
where the TG pin pulls up to the TPS62480’s output voltage. An example rising and falling temperature profile 
shows the TG function as well as the thermal shutdown.

Figure 3. TG Behavior

www.ti.com

2 Using the Thermal Good Function to Increase Reliability SSZTAS6 – OCTOBER 2016
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

http://www.ti.com/product/TPS62480
http://www.ti.com/product/TPS62480
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTAS6
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTAS6&partnum=TIDA-00701


Besides the TG and PG features, the TPS62480 provides a voltage select (VSEL) pin to easily adjust the output 
voltage between two levels and comes in a quad-flat no-lead (QFN)-style, easy-to-assemble HotRod™ package.

When do you start using the thermal good feature to increase system reliability?

Additional Resources
• Learn more about TI’s buck converters.
• Read how optical networks can benefit from the TPS62480 feature set in the blog post, “An easy-to-assemble 

power supply for optical modules.”

www.ti.com

SSZTAS6 – OCTOBER 2016
Submit Document Feedback

Using the Thermal Good Function to Increase Reliability 3

Copyright © 2023 Texas Instruments Incorporated

http://www.ti.com/product/TPS62480
https://www.ti.com/lit/pdf/slua715
http://www.ti.com/lsds/ti/power-management/step-down-buck-overview.page?keyMatch=buck%20converter&tisearch=Search-EN-Everything
http://www.ti.com/product/TPS62480
https://e2e.ti.com/blogs_/b/powerhouse/archive/2016/05/03/an-easy_2d00_to_2d00_assemble-power-supply-for-optical-modules
https://e2e.ti.com/blogs_/b/powerhouse/archive/2016/05/03/an-easy_2d00_to_2d00_assemble-power-supply-for-optical-modules
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTAS6
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTAS6&partnum=TIDA-00701


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 © 2023, Texas Instruments Incorporated

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

