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INSTRUMENTS
MOSFET Power Loss Calculator

The MOSFET Power Loss Calculator allows users to quickly choose Power Block or discrete MOSFET
devices for a synchronous buck topology based on desired application parameters. The tool takes user-
inputted values and a user-chosen controller to calculate estimated power losses of Power Blocks and
discrete MOSFETSs, provides all possible device options sorted by power loss in ascending order, and
includes relative 1k prices and relevant parameters. Located on www.ti.com, the tool accompanies the
MOSFET selection tool on each Power Block and discrete device webpage.

MOSFET Power Loss Calculator Tool

NOTE: The Plots function of the MOSFET Power Loss Calculator is only available on web browsers
Google Chrome™ browser, Firefox®, and Internet Explorer® version 8 or higher.

User Instructions

Step 1. Access the MOSFET Power Loss Calculator via specific Power MOSFET devices on
www.ti.com.

Once accessed, the MOSFET Power Loss Calculator opens as a separate page with default inputs for
each parameter.
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Chrome is a trademark of Google Inc..
Internet Explorer is a registered trademark of Microsoft Corporation.
Firefox is a registered trademark of Mozilla Foundation.
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2. Select the desired controller and click Submit.

The controller selection box lies in the center of the circuit. The drop-down arrow releases a list of
controllers available. Click the down arrow and select the desired controller or the last option, Custom.
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After a controller is selected, some of the input boxes, which correspond to controller parameters, are
empty.
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In order to populate the selected controller parameters with values, click the red Submit button, located
in the bottom right corner below the circuit. Note that the Submit button is only red when a change is

made.
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Values associated with the controller populate the yellow boxes after submission. Note the changes in
all of the input boxes.
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Step 2. Adjust conditions and click Submit.

Conditions in the green input boxes and the yellow frequency input box can be altered within the range
of the controller. Once the parameters are changed to desired values, click the red Submit button.
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NOTE: A warning box will caution adjustments to conditions outside the controller range, and the
controller type in the center box automatically changes to Custom.

NOTE: If yellow input boxes (aside from the frequency box) are changed and submitted, the
controller type automatically changes to Custom.
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4. Choose a Power Block or discrete pair and click Submit to obtain the total power loss.

After condition submission, the MOSFET Power Loss Calculator provides suggestions for Power Block
or discrete pair (M1 Highside and M2 Lowside pair) devices based on user input. The tool generates a
list in power loss ascending order (best to worst performance).
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Power Block selection includes both high-side and low-side FETSs. Discrete selection requires a high-
side FET selection and a low-side FET selection. To select a particular device, go to the Select column
and click the circle next to the desired device. Then, click the red Submit button above the Power
Block list.
Power Block example:
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After submission, the MOSFET Power Loss Calculator provides power loss information for the selected
device in the upper left corner of the window.
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Operating Values

Duty Cycle 44118 %
Inductor Ripple 3125 A
lout 120 A
Power Block: Y

Selected M1 CSD87353Q5D
M1 Power Dissipation |0.80677 W
Selected M2 CSD87353Q5D

M2 Power Dissipation |0.86545 W
Total Power

6722 W
Dissipation 16722

Discrete pair example:
When choosing a pair of discretes, select one M1 Highside FET and one M2 Lowside FET. Click

Submit.
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After submission, refer to the upper left of the window for power loss information.

Operating Values

Duty Cycle 44118 %
Inductor Ripple 3125 A
lout 120 A
Power Block: N

Selected M1 CSD16322Q5C
M1 Power Dissipation | 0.8177 W
Selected M2 CSD17575Q3

M2 Power Dissipation [0.95079 W
Total Power

1.7685 W
Dissipation 7683
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5. Click Plots to generate power loss curves.

Clicking the Plots button, which is located next to the Submit button, generates Power Loss vs. Output
Current curves.

Back to MOSFET Selection
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Step 3. Click Reset to return to the default settings.

Clicking the Reset button returns the circuit to contain its original, default controller and parameter
values.

3ack to MOSFET Selection

Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from A Revision (August 2016) to B Revision Page
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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