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Application note

The STUSB4761 PCB routing guidelines

Introduction

This document provides some information about how to route the STUSB4761 PCB while the STUSB4761 USB power delivery
controller is being implemented.

The STUSB4761 is a USB power delivery controller, which natively embeds current control and voltage control (CC/CV
features).

In order to sense properly both the current and voltage, basic routing rules need to be followed while PCB is being designed.
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Current sensing

1 Current sensing

The STUSB4761 embeds a current sensing feature, which is used to limit the current to output, if sink draws more
than the STUSB4761 source capability.

When the current drawn by sink exceeds the STUSB4761 current settings, the STUSB4761 first goes to CC
mode before triggering an overcurrent protection.

1.1 Current sensing path location

Figure 1. Current sensing path
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Pins VDD and ISENSE_DISCH are used to monitor the current flowing into external current sensing resistor
RSCH1.

As current monitoring is done through the voltage comparison, it is important that:
. VDD and ISENSE_DISCH are connected in the same manner to guarantee the symmetry

. RSC1 is connected directly to VDD and ISENSE_DISCH through a dedicated path, in order to avoid voltage
drops, which can impact the measurement
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Current path PCB routing

1.2 Current path PCB routing

VDD needs to be connected to Rshunt resistor, avoiding the current in the sensing path.
See the routing example below:

Figure 2. Good versus wrong layout

CORRECT LAYOUT INCORRECT LAYOUT

On the left side, VDD is directly connected to the shunt resistor without vias. ISENSE_DISCH is also directly
connected to the other side of the shunt resistor, without vias. The two paths do not cross each other.

On the right side, VDD is not directly connected to shunt resistor but has some vias to change the layer level. The
paths must not be crossed in order to avoid the cross coupling. Paths are not directly connected on the resistor
path, which introduced a parasistic resistor.
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Voltage sensing and discharge

2 Voltage sensing and discharge

In order to guarantee a ramp-down transition and safety at the connector level, the STUSB4761 monitors voltages
on both sides of power switch paths.

2.1 Voltage sensing path location

Figure 3. Voltage monitoring and discharge paths
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VDD input pin is used either for current sensing, or to check that VSRC is in the expected range. At the
connection, it guarantees that power path is not closed if Vqq is out of Vsafe 5 V range.

ISENSE_DISCH pin is used either for current sensing, or as VSRC discharge path during the voltage down
transition, since the current sensing is not needed during this phase. This path helps to speed up VSRC input
voltage discharge. Resistor needs to be selected in order to guarantee less than 500 mA as input current in
ISENSE_DISCH pin.

VSENSE_DISCH pin is used to either monitor VBUS voltage at connector side, or to discharge VBUS on cable
side during voltage down transition. Resistor needs to be selected in order to guarantee less than 50 mA input
current in VSENSE_DISCH pin.
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Voltage discharge path PCB recommendations

3

2.2 Voltage discharge path PCB recommendations

USB power delivery standard has a maximum time for VBUS transition defined at 275 ms.

Power path is opened when VBUS is below Vsafe5V. The worst case transition for voltage on ISENSE_DISCH is
then from maximum PDO voltage (20 V at maximum) down to Vsafe5V (4.75 V to 5.5 V as per standard).

The worst case transition for voltage on VSENSE_DISCH is from maximum PDO voltage (20 V at maximum)
down to VsafeQOV (below 0.8 V). Consequently, discharge resistors need to be selected by taking into account the
worst case of power dissipation versus max. allowed current.

Table 1. Current and timing constraints

Maximum current

STUSB4761 pin allowed on the Max. voltage gap to be discharged | Maximum time allowed for transition
STUSB4761 pin

ISENSE_DISCH 500 mA 15V (20 V down to Vsafe5v) 275 ms
275 ms for 15 V voltage gap
VSENSE_DISCH 50 mA 20 V (20 V down to VsafeOv) 375 ms for discharging Vsafe5v to
VsafeOv

Power dissipation of the resistor must be taken into account during the selection.

Figure 4. Timing constraints
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Table 2. Document revision history

16-Dec-2019 1 Initial release.
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IMPORTANT NOTICE - PLEASE 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 acknowledgement.

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, please 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.

© 2019 STMicroelectronics — All rights reserved
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