ﬁ UM3619

User manual

STUSB4531 graphical user interface
Introduction

The Nucleo firmware needs to be flashed using the binary files included in the zip file to be operational with the GUI.
. Operating system required: Microsoft Windows.
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1 Features and description

Features

. Access to the STUSB4531 non-volatile memory using I?C link
. Read and write any IC register address

. Device dashboard

Description

The STSW-STUSBO020 is a free graphical user interface (GUI) aimed at seamlessly customizing the STUSB4531
device through direct access to the non-volatile-memory (NVM).

The tool allows the NVM to be read, configured, and written without dedicated software skills, thanks to the GUI.
The utility also provides a basic panel to read and write STUSB4531 I2C registers regardless of its selected
device address.

The software can be used with the evaluation boards of the STUSB4531 device stacked on a NUCLEO-C071RB
or NUCLEO-F072RB controller board.
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2 Hardware configuration

2.1 Main elements list

Table 1. Main elements list

Main elements

NUCLEO-C071RB STM32 Nucleo-64 development board with ARM Cortex M0+

Or NUCLEO-F072RB STM32 Nucleo-64 development board with ARM Cortex MO
USB-C Cable With USB data support

Or Mini-B USB Cable With USB data support

STSW-STUSB020 STUSB4531 Graphical User Interface

EVAL-SCS007V1 STUSB4531 evaluation board
Or EVAL-SCS006V1 STUSB4531 reference design board

Operating System Window OS

2.2 Nucleo boards

Figure 1. NUCLEO-C071RB

Connect cable here to
communicate with GUI \

Not working
with GUI
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Figure 2. NUCLEO-F072RB

Connect cable here to
communicate with GUI

Note: Please ensure that Nucleo STLink firmware is correctly installed and up-to-date before starting, using https.//
www.st.com/en/development-tools/stsw-link007.html.

STLink installation can be checked in Device Manager:
“STMicroelectronics STLink Virtual COM Port (COMx)” shall be listed, as mentioned in Figure 3.

Figure 3. STLink correctly installed

ﬁ Device Manager
File Action View Help
= mH

» [ Display adapters

> BE Firmware

> Human Interface Devices

> Keyboards

¥ D Mice and other pointing devices

» [ Monitors

» P Network adapters

> ﬂ Neural processors

> B7 Other devices

5 [ Portable Devices

~ B Ports (COM &LLPT)
ﬁ STMicroelectrenics STLink Virtual COM Port (COM3)
ﬁ STMicroelectronics STLink Virtual COM Port (COM3I)

> = Print queues

> [ Processors

» By Security devices

> [ Sensors

> P Software components

> [ Software devices

4 Covimdd widen vmd mamae cnmbeallone
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2.3 STUSB4531 boards

Figure 4. EVAL-SCS007V1

EUAL-SCE'EIE!IEMT
e i A

24 STUSB4531 board connection to Nucleo
The EVAL-SCS007V1 can be directly plugged onto the Nucleo-FO72RB or Nucleo-C071RB:

Figure 6. Eval-SCS007V1 connected to Nucleo

Connection to PC

Connection to Source
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3 Software package content

The package folder structure is the following:

Figure 7. Package folder structure

STSW-STUSB020_ v1.0.zip >

Mame Type
= bin File folder
Bl g File folder
=0 doc File folder
— logo File folder
Release_Mote txt Document texte
STUSB4331_GUlexe Application

The bin directory contains binary files necessary to flash Nucleo:
. Nucleo_C071RB_STUSB_UART_NVM_config_C.bin for NUCLEO-C071RB
. Nucleo_F072RB_STUSB_UART_NVM_config_F.bin for NUCLEO-F072RB

The cfg directory contains config files corresponding to the 2 different configs described in the STUSB4531
datasheet:

. Datasheet_4531_deadbattery.nvm (P/N: STUSB4531QTR and STUSB4531BJR)
. Datasheet_4531_no_deadbattery.nvm (P/N: STUSB4531Q2TR)

The doc directory contains GUI documentations.
The logo directory contains the icon and logo used by the GUI.

STUSB4531_GULl.exe is the Windows executable file to launch the GUI.
Release_Note.txt provides information about the GUI version in the current package.
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4 GUI functionality

This chapter describes how to use the different functions of the STUSB4531 graphical user interface step by step.

4.1 GUI startup

When the GUI opens, it gives the status of all COM ports connected to the Windows PC used.

In the picture below, the GUI has found 2 Nucleo boards (COM5 and COM9) and another COM port, which is
either not a Nucleo board or a Nucleo with outdated firmware. Each Nucleo board has a single STUSB4531
device, but uses two different I?)C addresses.

Figure 8. Main window example after GUI startup

o STUSB4531 GUI — O x

Status of all UART

connections found
Select ST Link COM port among the followings : =
COM&5:

- 12C Addr 0x28, device: STUSB4531 (MAT29)
I [ -12C Addr 0x29, device: STUSB4531 (MAT29)

COM port Selector
COM3:

- 12C Addr 0x28, device: STUSB4531 (MAT28)

~COM Settings /
ST Link COM Port 12C Address B 12C selector
| | =5

H = (if multiple addresses on same COM port)

E=. |

NVM Configuration |

T —————— Refresh available board list

12C Utility |

Dashboard |
Release 1.0 - January, 2026

The refresh button can be pressed to refresh the list of available boards, when all secondary windows are closed.
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Figure 9. Main menu after COM port selection with 2 boards

o STUSB4531 GUI — ] x

12C still needs to

Select [2C Address a be selected
Multiple devices detected. Please select an 12C

address.

~COM Settings
ST Link COM Port 12C Addre{

[coms = [

Refresh |

NVM Configuration |

[2C Utility |

Dashboard |

Release 1.0 - January, 2026 .

Figure 9 shows the main window when 2 STUSB4531 boards are connected to a single Nucleo board. The I?C

address remains to be selected.
Figure 10 shows COM5 selected versus the 2 given possibilities with the STUSB4531 shown in Figure 8.
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Figure 10. Main window example after COM port selection

r

& STUSB4531 GUI - O X

Connection result: a Status of UART connection

12C Addr 0x28, device: STUSB4531 (MAT29) / and 12C selected

~COM Settings
ST Link COM Port 12C Address
lcoma = [ox22 ]
Refresh |
- Allow access to device:
NVM Configuration | * NVM
12C Utility | / * 12C registers
* Real Time Dashboard

Dashboard |
Release 1.0 - January, 2026

After COM port and I12C Address selection, the GUI allows the user to access 3 further windows:

. NVM configuration window
. I2C utility
. Real Time Dashboard
Note: ST Link COM port is locked and cannot be changed if at least one of the 3 windows (NVM Configuration, I?C

Utility or Dashboard) are open.

Those windows need to be closed, since otherwise it is not possible to change the selected ST Link COM port or
I2C address (when 2 devices are using the same COM port).
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4.2 NVM configuration window

421 NVM bitfield configuration

This window provides access to the various bitfields of the NVM memory that define the features or functions of
the STUSB4531 device. The system automatically performs an NVM read operation when the window opens,
provided that the STUSB4531 device is present and communication is operational. In this case, the data
displayed in the GUI are those read from the device.

Figure 11. NVM configuration panel

& STUSB4531 DeviceClass Configuration - O X
rDialog Bo:
Connection Status :  COM9, 12C Addr 0x28, device: STUSB4531 (MAT29)
Sub-sheets of NVM Setup. Message - Read device operation complete successfully
configuration - Allows to import or export
[T Algo and Vbus | Application Specific | Interrupt | Identification | I NVM Configuration | NVM files.
STUSB4531 NVM Si i
U : v etup e = Import File
configuration window part
DEVICE PDP (W) : | 30 Voltage (V)  Clamped Current (A)
\ NB FIXED PDO - 3 FIX_PDO1 - 50 30 = Export File
VSEL VAR (V) 120 FIX_PDO2 - 90 [o] 50 [=] Makes a NVM Read or Write
- STUSB4531 Access on STUSB4531 connected
SINK FEATURE - FIXED+VARIABLE  [=] FIX_PDO3 - 150 |7 50 [=]

Read NVM e
Min Voltage (V) Max Voltage (V) Max Current (A)

APDOFILL - [ 90 [ 200 [ 15 RNV | textual summary
SOURCE Min Operational Max of all NVM bit fields
EXPECTED PDP (W) - [pEvice_PDP[=] [pEVICE_POP[x] [pEviCE_POPIZ| '/
Shift L Shift H
VBUS MONITORING [ = [0 =
STUSB4531 PD3 Sink SINK CAPABILITIES content

capability message

i Vmin (V) Viyp(V) Vmax (V) lop(A) UVLO(V) OVLO (V)
extrapolation

\A PDO1 - FIXED 50 30 29 578
PDO2 - FIXED 9.0 333 6.93 104
PDO3 : FIXED 15.0 20 12.35 17.33
PDO4 - VARIABLE 9.0 200 15 6.93 23

Figure 12 shows all windows to access the NVM bit settings, as described in the startup configuration chapter of
the STUSB4531 datasheet.
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Figure 12. NVM configuration windows

I Algo and Vbus | Application Specific | Interrupt | Identification |

Power Configuration
DEVICE PDP (W) : | 30 Voltage (V) Clamped Current (A)
NBFXEDPDO: [ 3 ] FiX_PDO1 50 = =
VSELVAR(vV): [120 FIX_PDO2 B | ECa|
SINK FEATURE TOEDWARMBLE =]  FIX.PDO3 0 = 50 =
Min Voliage (V) Max Voltage (V)  Max Current (A)
APDO FILL %0 20 15
SOURCE Min Operational Max
EXPECTED POR (W) [peniceror ] peiceroPyl  [oEvice ors]
shiftL shiftH

VBUS MONITORING : | I |

Power Profile | Algo and Vbus [ETITEITRICERe Interrupt | Identification |
Power Sefia——— ' "ligta Settings————1 “Monitoring Contro—————
T I~ USB COM CAPABLE I VBUS CTRL LOW MASK
I~ BATTERY SWAP I~ DRD CAPABLE
I™ HIGHER CAPABILITY I DR SWAP 2 UFP
I™ UNCONS POWER I DR SWAP 2 DFP

I~ VDM SUPPORT

VCONN Others
I VCONNEN GPIO CONF [ Con0 =]
I~ VCONN SWAP 2 ON Discharge timeto 0V (ms) | 630 3
ERE]
T Vel SIARE Ot Discharge time transition (ms)

Power Profile | Algo and Vbus | Application Specific | Interrupt [[EMII0N

Identification_Bitfields

PID: [ 053t

HW_REVISION - [ 0x10
PD_REVISION - [ 632

PD_VERSION - [ 011

Power Profile [XJFRRIRIIITA Apication Specific | Interrup | Idenification |

Autorun Algorithm Configuration

] I MISMATCH 5V I~ MISMATCH PD

¥ PDO IMA MISMATCH |~ OPERATING CURRENT

PPS PRIORITY PPSFIRST =

PPS VOLTAGE SELECTION MAX VOLTAGE <]

Power Profile | Algo and Vbus | Application Specific [[[EEad Identification |
Alert Mask

¥ COMEC

¥ NVM DOWNLOADED AL MASK
¥ CC STATUS AL MASK
[ ATTACH STATUS AL MASK
¥ PD STATUS AL MASK
¥ TRANSITION WINDOW MASK
7 TRANSITION END MASK
¥ AMS STOPPED MASK
¥ TX BUFFER READY MASK

¥ PRL STATUS AL MASK

¥ MONITORING STATUS MASK
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4.2.2 Read or flash STUSB4531

Using this graphical user interface, the STUSB4531 nonvolatile memory (NVM) content can be read and modified
as required by the application and then written to the device.

Note that the NVM content is loaded into the STUSB4531 during power-up.
Writing the STUSB4531 NVM without performing a power cycle does not change its auto-run behaviour.

Figure 13. NVM read and write access

& STUSB4531 DeviceClass Configuration = a X
Dialog Box
Connection Status :  COMS, 12C Addr 028, device: STUSB4531 (MAT29)
Message : Read device operation complete successfully
g LN Algo and ths] Application Speciﬁc] Interrupt] Identiﬁcation] ~NVM Configuration-
~Power Configuration Import File |
DEVICE PDP (W) : 30 Voltage (V) Clamped Current (A)
NBFIXEDPDO: [ 3 [ FIX_PDO1 - 50 30 7 Export File |
VSEL VAR (V) : 120 FlxX_PDO2 : | 9.0 |7 | EGA|
- STUSB4531 Access |
SINK FEATURE : | FIXED+VARIABLE  |7] FIX_PDO3 : | 150 |x] | 50 [+
Read NVM |
Min Voltage (V) Max Voltage (V) Max Current (A)
APDO FILL - 90 [ 200 [ s Write NVM |
SOURCE Min Operational Max
EXPECTED PDP (W) - |pEVICE_PDP[*] |pEVICE_PDP[*| |DEvICE_PDP[*| Copy Summary |
Shift L Shift H
VBUS MONITORING : [ o0s  [7] [ 10 =]

~SINK CAPABILITIES content
Vmin (V) Vtyp (V) Vmax(V) lop(A) UVLO(V) OVLO (V)

PDO1 : FIXED 5.0 3.0 29 5.78
PDO2 : FIXED 9.0 3.0 6.93 104
PDO3 : FIXED 15.0 2.0 12.35 17.33
PDO4 - VARIABLE 9.0 20.0 15 6.93 23
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423 Import or generate an STUSB4531 NVM file

The graphical user interface can import a nonvolatile memory (NVM) file to provide an overview of the bitfield
settings.

Use the “Export” button to generate an NVM file. For example, generate an NVM file to store the STUSB4531
configuration before modifying it, or to use it with the STUSB4531 command-line flasher tool.

Figure 14. NVM import or export file

& STUSB4531 DeviceClass Configuration = O *
Dialog Box
Connection Status : COMS, 12C Addr 0x28, device: STUSB4531 (MAT29)
Message : Read device operation complete successfully
Power Proﬁle] Algo and Vbus Y IIIHEDRS T Interrupt] Identiﬁcation] NVM Configuration |
~Power Settings——— [ Data Settings ~Monitoring Control Import File |
[~ BATTERY PRESENT [~ USB COM CAPABLE [~ VBUS CTRL LOW MASK
[~ BATTERY SWAP [~ DRD CAPABLE Export File |
[~ HIGHER CAPABILITY [~ DR SWAP 2 UFP
I~ UNCONS POWER I~ DR SWAP 2 DFP [STUSBASH Access?
I~ VDM SUPPORT et
Write NVM |
~VCONN ~Others
[~ VCONN EN GPIO CONF | Conf3 [7]
Copy Summa
I~ VCONN SWAP 2 ON Discharge time to 0V (ms) 350 3 M
i i iti 105 =
I~ VCONN SWAP 2 OFF Discharge time transition (ms) E|
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42.4 Working in offline mode
OFFLINE mode can be selected even if the STUSB4531 is listed in the main window as shown in Figure 15.
Figure 16 shows the main window after OFFLINE mode is selected.

When in OFFLINE mode, the NVM configuration panel (Figure 17) displays configuration mainly based on bit
fields set to ‘0’

Figure 15. OFFLINE part of COM port list

& STUSB4531 GUI - ] X

Select ST Link COM port among the followings: =
COMs:

- 12C Addr 0x28, device: STUSB4531 (MAT29)

- 12C Addr 0%29, device: STUSB4531 (MAT29)

COMS:
- 12C Addr 0x28, device: STUSB4531 (MAT29)

~COM Settings
ST Link COM Port 12C Address
I E [ =
coma
QFFLIMNE

NWVM Configuration |

12G Utility |

Dashboard |
Release 1.0 - January, 2026
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Figure 16. Offline main menu

& STUSB4531 GUI - [m] X

Offline Mode o
Working OFFLINE
You can open NVM Configuration in offine mode.

~COM Settings
ST Link COM Port 12C Address

[OFFLINE [ I
Refresh |

NVM Configuration |

12C Utility |

Dashboard |
Release 1.0 - January, 2026
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Figure 17. NVM configuration panel in offline mode

| ™ STUSB4531 DeviceClass Configuration = O p
| Dialog Box
Connection Status :  Working OFFLINE
Message : Ready
AVEIA il R Algo and ths] Application Speciﬁc] Interrupt] Identiﬁcation] ~NVM Configuration—
~Power Configuration Import File |
DEVICEPDP (W): | 75 Voltage (V) Clamped Current (A)
NBFXEDPDO: [ 1 [ FIX_PDO1 - 5.0 [0 [ Export File |
VSEL VAR (V) : 12.0 FIxX_PDOZ : %0 [7] | 30 [7]
~STUSB4531 Access |
SINK FEATURE = | FIXED ONLY [ FIxX_PDO3 - FSEL_VAle | 0 [
Read NVM
Min Voltage (V) Max Voltage (V) Max Current (A)
APDO FILL - 90 [ 200 [ w L |
SOURCE Min Operational Max
EXPECTED PDP (W) - |DEvICE_PDP[x] |pEVICE_PDP[x] [pEviCE_PDP[x] Copy Summary |
Shift L Shift H
VBUS MONITORING : [ o [= [ 1 =

~SINK CAPABILITIES content
Vmin (V) Viyp(V) Vmax(V) lop(A) UVLO(V) OVLO (V)

PDO1 : 5.0

When in offline, the import file button can be pressed to load a datasheet configuration (from ./cfg directory) or
any configuration the user has already stored.
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4.3 I?C utilities window
I2C utilities enables read and write of any STUSB4531 IC register. Read can be done in 1, 2 or 4 bytes.

Figure 18. I*C utilities window

M STUSB4531 12C Utilities - O X

rDialog Box
Connection Status :  12C Addr 0x28, device: STUSB4531 (MAT29)
Message : Ready

~12C Operation Settings

Device address (hex) Register Address NB Byte 12C Data Read in loop
| 0x28 | 0x00 | 4 El | o0 r
Read I2C Wiite 12C |
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4.4

Dashboard window

The dashboard gives an overview of the STUSB4531 real-time connection status. It also provides:

. Source capabilities received to perform the last explicit contract, when connected to Source PD
. Source Type-C power when connected to Source Type-C or legacy USB port using legacy to Type-C cable
. Summary of current sink capabilities and Vbus_En_Sink management

STUSB4531 power summary
to be used for next
connection/contract

Figure 19. STUSB4531 supplied but not connected to source

S STUSBA531 Dashboard

- o

X

Dialog Bo:
(c»n:gcmn Status :  COMS, I2C Addr 0x28, device: STUSB4531 (MAT29) / ‘
Source C cce CC Operati
NB Source PDO  Operation  Source Power (W) Source is detached CC pin is detached
0 Type C DeviceClass is actively looking for connection CC open
[ Sink i

Above 5V Mismatch PD PD 0mA Mismatch Mismatch 5V Power Path

Mot Set Not Set Set Not Set

- Sink C.

Sink PDP (W) : 30.0
Vmin (V) Viyp(V) Vmax (V) lop (A)
50

PDO1 FIXED 30
PDO2 FIXED 30 30
PDO3 FIXED 150 20
PDO4 VARIABLE 90 200 15

Figure 20. STUSB4531 connected to USBPD source

M| STUSB4531 Dashboard

= o

X

Dialog Bo:
Source power ( °9

Connection Status

COMS3, 12C Addr 0x28, device: STUSB4531 (MAT29)

[ Source C

T~

NB Source PDO  Operation

Source Power (W)

[CCC
Source is attached

CC Oy i
’70(‘,2 is attached

STUSBAS31 Power path G PD 20,0 x 5 000A = 100.0 Operating as sink USB Pawer Delivery
management and status ~Sink - Sink RDO Request
\ Above 5V Mismatch PDPD 0mA Mismatch Mismatch 5V Power Path PDO requested :  Vmin (V) Viyp (V) Vmax(V) lop Imax
Mot Set Nt Set Set Mot Set Close PDOS - 20 15 15
Sink C RDO Other
STUSB4531 power summary Sink PDP (W) : 30.0 Give Back Flag © Not Set
\ Vmin (V) Viyp (V) Vmax (V) lop (A) Capacity Mismatch © Not Set
PDO1 : FIXED 5.0 30 USB Communication : Not Capable
PDO2: FIXED 9.0 333 USB Suspend : Net Supported
FEoE: EDED] 15.0 20 Unchunked Extended Message - Not Supported
PDO4:  VARMABLE 9.0 200 15 A
~Saurce C: - Saurce Other
Last Source capabilities Vmin(V) Viyp (V) Vmax(V) Imax (4) Dual Role Power - Nat Supported
received PDO1:  FIXED 5 3 USB Suspend - Not Supported
PDOZ.  FIXED 9 3 Uncanstrained Power - Set
\ PDO3:  FIXED 12 3 USB Communication - Not Gapable
PDO4-  FIXED 15 3 Dual Rele Data - Gapable
POOS - FIXED 2 5 Unchunked Extended Message © Mot Supported
POOB - APDOPRS 33 21 5 EPR Mode - Gapable

STUSB4531 TypeC
connection status

Attachement status

/

STUSB4531 RDO Request

/ content

Source PDO1 informations

—

Figure 21. STUSB4531 connected to Type-C or Legacy USB source port

STUSB4531 power summary
to be used for next
connection/contract
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& STUSB4531 Dashboard - o X
Dialog
[ Connection Status :  COMS, 12C Addr 0x28, device: STUSB4531 (MAT29)
Source C cco CC Operation
NB Source PDO  Operation Source Power (W) Source is attached CC1is attached
0 Type C 5.0V x 0.500A=25 Operating as sink Default Type C

Sink
"Above 5V Mismatch PD PD OmA Mismatch Mismatch 5V Power Path

Mot Set Not Set Set Not Set Close

Sink C:

Sink PDP (W) : 30.0
Vmin (V) Viyp (V) Vmax (V) lop (A)

PDO1: FIXED 5.0 3.0
PDO2: FIXED 9.0 3.0
PDO3 - FIXED 160 2.0
PDO4:  VARIBLE 9.0 200 15

STUSB4531 TypeC
onnection status
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T N T

17-Feb-2026 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.

In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and
ST, the provisions of such contractual arrangement shall prevail.

The 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.

The 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
the 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.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

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.

© 2026 STMicroelectronics — All rights reserved
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