
Features

• Input voltage range: 5 to 20 V
• Input current range: 0 to 5 A
• Bidirectional current measurement
• USB Type-C™ port power calculation
• Pass-through for USB data lines
• Allows understanding the charger power capability
• Allows viewing the USB sink/source roles

Description

The STDES-USBPWRMT1 is a measurement device that can be inserted between a
USB Type-C™ power source and a USB Type-C™ power sink device.
The STDES-USBPWRMT1 power meter includes a USB Type-C™ receptacle
connector on one side and a USB Type-C™ plug on the other side.
The power meter embeds a shunt resistor that is inserted on the USB Vbus lines and
enables the measurement of the current flowing through the dongle.
All data lines are carefully routed from the input of the power meter to the output, so
that transmitted data are affected as little as possible by the insertion of the power
meter.
The bright display provides an accurate information of the USB port voltage, current,
resulting power, and current direction.
This type of information can help the user to understand which charger is more
efficient, in order to charge a device faster, or simply to visualize the power transfer
from one device to another.

Fully assembled board developed for
performance evaluation only,

not available for sale
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1 Electrical characteristics

Table 1. STDES-USBPWRMT1 electrical characteristics

Symbol Description Min. Type Max. Unit

Vbus Input offset voltage temperature drift 5 20 V

IUSB Input bias current 0 5 A

Power Input offset current 0 100 W
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2 Reference design overview

The USB power delivery protocol allows changing the USB bus voltage from the standard 5 V to higher voltages,
such as 9 or even 20 V.
The STDES-USBPWRMT1 power meter is able to handle voltages as high as 20 V. Therefore, it allows viewing
the USB bus voltage change and the resulting charging power change.

Figure 1. Charging at different VBUS voltages according to the USB Power Delivery protocol

Figure 2. 3D PCB view and main components
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3 Display inverting feature description

The power meter includes a toggle switch that enables the inversion of the display for a more comfortable
reading.
This is especially useful if the power meter is used in a fixed setup, such as a demonstration panel. The figure
below shows the display inversion.

Figure 3. Using the switch to invert the display
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4 Schematic diagrams

Figure 4. STDES-USBPWRMT1 circuit schematic
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Revision history

Table 2. Document revision history

Date Revision Changes

17-Jun-2022 1 Initial release.
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IMPORTANT NOTICE – READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2022 STMicroelectronics – All rights reserved
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