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User manual

Graphical user interface (GUI) for EV-L99LDLH32GEN

Introduction

The STSW-EVLDLH32GEN is the graphical user interface (GUI) dedicated to set and control the L99LDLH32 device assembled
in the corresponding evaluation board EV-L99LDLH32GEN. The STSW-EVLDLH32GEN has been developed by using Visual
Studio/C sharp and it works with the board EVAL-SPC582B programmed with a dedicated firmware.

Figure 1. STSW-EVLDLH32GEN graphical user interface
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For further information contact your local STMicroelectronics sales office.



https://www.st.com/en/product/STSW-EVLDLH32GEN?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3077
https://www.st.com/en/product/EV-L99LDLH32GEN?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3077
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1 Get software

Search on www.st.com, STSW-EVLDLH32GEN and in the “Tools & Software” section. To get the software (GUI +
Firmware) follow the procedure below.
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2 Software installation

2.1 Firmware
The board EVAL-SPC582B is programmed with a specific firmware.

2.2 GUI installation
The GUI installation has the following steps:
. Launch SetupRearLed.exe
Figure 2. Setup wizard
#y Rearled Demo 2.0 Setup 2 b S

Welcome to the RearlL.ed Demo 2.0
Setup Wizard I
This wizard will guide you through the installation of RearLed ¢
Demo 2.0, £
Itis recommended that yvou dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.
Click Next to continue.

. Following step by step the wizard you are able to install the GUI RearlLed. To continue the installation you

have to accept the terms of the license agreement:
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Figure 3. License agreement

#y RearLed Demo 2.0 Setup — pd
Flease review the licence terms before installing the software &
LICENSE AGEREEEMENT A

IMPORTANT-READ CABREFULLY: This Limited License Agreement ("LLA™)
for 8T matenals is made between vou on behalf of vourself, or on behalf of any
entity by which vou are emploved or engaged {collectively referred to in this
LLA as "You" or “Licensee™) and STMicroelectronics International NV, a
company incorporated under the laws of the Netherlands acting for the purpose
of this LLA through its Swiss branch located at 39, Chemin du Champ des Filles,
1228 Plan-les-Cuates, Geneva, Switzetland (heremafter *5T7). “Affiliates™ shall
mean any corporation, partnership. or other entity that, directly or indirectly,
owns. is owned by, oris under common ownership with 8T, for so long as such
ownership exists. For the purposes of the foregoinz, "own"., "owned" or ¥

I accept the terms of the License Agreement

Mullsoft Install System vz, 46

. Next you have to choose the installation folder:

Figure 4. Installation folder setup

| my Rearled Demo 2.0 Setup = >
Choose Install Location =i
Choose the folder in which to install RearLed Demo 2.0, n

Setup will install RearLed Demao 2.0 in the following folder. To install in a different folder, dick
Browse and select another folder, Clidk Install to start the installation.

Destination Folder

rogram Files (x86)\STMicoelectronics\Rearl ed Demo

Space reguired: 16.8MB
Space available: 336.7GB

Mullsaft Install Syskem w2.46
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. The installation continues till the end:

Figure 5. Copying files

| iy Rearled Demeo 2.0 Setup -

Installing =

—

Please wait while RearLed Demo 2.0 is being installed. Q

Execute: C:\Program Files (x86)\STMicroelectronics\RearLed Demo\CDM21228_Setup.exe

Create shortout: C:YUsers'spizzond-adm\AppData R oaming Microsoft\Windows\start. .. A
Create shortout: Cr\Users'spizzond-adm'Desktop\RearLed Demo. Ink

Skipped: FTD2XX.dl

Skipped: ConfigGUL.ini

Skipped: ASSP_VIP USB.zip

Skipped: COM21228_Setup.exe

Create shortout: C:\Users\spizzond-adm‘AppData\Roaming Microsoft\Windows\start. ..
Create shartout: C:\Users\spizzond-adm\AppData\RoamingMicrosoft\Windows\Start. .
Created uninstaller: C:\Program Files (x86)\STMicroelectronics\RearLed Demo'uninst. ...
Execute: C:'\Program Files (x86)\STMicroelectronics\Rearled Demo\CDM21228_Setu... |,

Mullsaft Install Syvstem w246

< Back Mext = Cancel

. Before ending the installation, it is proposed to install FTDI drivers. Skip this step if you want to install them
at a different time (drivers could be obtained from the ftdichip website) or if they are already installed.

Figure 6. FTDI installation (1/4)

FTDI CDM Drivers

Click 'Extract’ to unpadk version 2.12,28.2 of FTDI's Windows
driver package and launch the installer.

wnw ftdichip com

< Back I Extract I Cancel
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Figure 7. FTDI installation (2/4)

Device Driver Installation Wizard

Welcome to the Device Driver
‘& Installation Wizard!

3§

This wizard helps you install the software drivers that some
computers devices need in order to waork.

To continue, click Next.

< Back Mext = ]’ Cancel

Figure 8. FTDI installation (3/4)

Device Driver Installation Wizard

License Agreement

To continue, accept the following license agreement. To read the entire
- agreement, use the scroll bar or press the Page Down key.

IMPORTANT MOTICE: PLEASE READ CAREFULLY BEFORE -
INSTALLING THE RELEVANT SOFTWARE: K
Thig licence agreement (Licence) is a legal agreement between you .
(Licensee or you) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Park, Glasgow G41 1HH,
Scotland (UK Compary Mumber SC136640) (Licensor or we) for use of
driver software provided by the Licenson(Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE ~

i@ | accept this agreement [ Save As l ’ Prirt
() | dont accept this agreement
| <Back || Ned> | [ Cancel
. To complete the FTDI installation the following dialog box is shown to confirm that the drivers were

successfully installed.
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Figure 9. FTDI installation (4/4)

Device Drver Installation Wizard

Completing the Device Driver
:"‘?' Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. ¥ your device
came with instructions, please read them first.

Driver Name Status

» FTDI COM Driver Packa... Readyto use
»” FTDI COM Driver Packa... Readyto use

< Back [ Finish J [ Cancel
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3 GUI description

The main form contains four tabs for device control.

Figure 10. Tabs for device control

&i Rearled Evaluation Board GUI
File Communication View Settings Semvices Help (C) Copyright 2023, STMicroelectronics, ADG Low Voltage STIGsN Solutions Macro Division
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Standard Control | Control Regs. PWM | Contiol Regs. Curent Set | Contiol Reg. DIN MAP & Config | Status Registers 1 | Status Registers 2| Watchdog | Device Info |

It is also embedded the communication traffic monitor, showing communicated data between GUI and MCU.

3.1 Main menu

Figure 11. Main menu

&7 Rearled Evaluation Board GUI

File Communication View Settings Services Help

It contains the following actions:

. Possibility to choose the communication interface

. View: SPI registers overview

. Settings: allow to configure periodical refresh of registers

. Service: generic SPI frame allows to send a customizable SPI frame to a specific device selected through a
combo box

Figure 12. Generic SPI frame
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3.2 Status strip

The icons show the interface status between FTDI and GUI.

Figure 13. Status strip

| [ ] ' Cannot found Demo Board! Check USB cable...
[__' Board connected and ready....

. board not connected
. normal application operation (communication between MCU and GUI correctly established)
3.3 Device diagnostic/communication

It shows SPI traffic detail (Tx and Rx).

Figure 14. Diagnostic/communication panel

Tx: 01:10:08:00:00:00:00:00:01:10 | 2331 %
Rx: 46:08:01:00:04:00:00:00:00:01 | 3651 ‘:P " ‘

‘ STMicroelectronics assumes no responsibility for the consequences of the use of this applicatiorl'

Communication interface selection

Enable/Disable periodical reading of status registers and GSB

Refresh all registers (both control and status)

Clear all status registers

0= 0 %

Board status section shows the status of the device pin HWLO and DIAG.

If you choose one of the two communication buttons, described before, an pop-up menu appears where you can
choose the FTDI or the serial port communication.
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Figure 15. Interface configuration

oy Select Inteface Co.., — O * i Select Inteface Co... — O x

| USE FTDI ? USB FTDI |
SERIAL PORT | | SERIAL PORT

By choosing the serial port option, another pop-up appears to configure the com port. Closing all the pop-up the
connection starts automatically.

Figure 16. Com port configuration

COM port configuration >
COM port: cComM3 j
COM3

Baud rate: |500000 =]
—Stop bits arity

IO | 1,5 () * None i Mark
T " 0dd " Space

g (75 (s (7 (g " Even

~Flow contral
¥ None i DTR/RTS ™ Xon/Moff

oK I Cancel

UM3077 - Rev 2 page 10/25



‘ UM3077
,l GUI description

34 Standard control

Figure 17. Standard control
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(WDGFal VS LV TW | TSD
PG NOT PREG

Board connected and read... | RearLed Evol Board. fav. rev.].1

This main tab shows the main device features, giving the possibility to apply different device modes, enable HS
gate, execute self-test, set different thresholds and select diagnostic data to be periodically read and displayed or
stopped.
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3.41 Device control panel

Figure 18. Device control panel
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This table reports all the channels of the selected device. For each channel you can set:

. DIN MAP
. Duty cycle
. Current

There is also diagnostic info:

. OL (Open load)

. SHT (Short to GND)

. SHT_VPRE (Short to VPreg)
. VLED (V indication)

3.4.2 Operative mode

Figure 19. Operative mode

Dipststive Mode
Active P ——
&0 STHY Set Slave_ID [1 |
FAIL SAFE

To change device status use buttons ENABLE, GO STBY and FAIL SAFE. The device ID is managed using the
buttons Get or Set Slave_ID.
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343 Global status byte
Here is reported the GSB value of the device:

Figure 20. Global status byte

Global Status Byte  Chold

7 ] 5 L 3 2 1 0
GEEM| RST | SPIE | FE2 | FE1 NDEN Gw | FS

Figure 21. Faults

Faults: *

. F:
WOG Fal V5 (W[ Tw | TS0 S
PG MOT PREG

Here are reported the device warnings/errors:

. WDG fail (watchdog error)

. VS UV (undervoltage)

. TW (thermal warning)

. TSD (thermal shutdown)

. PG_NOT PREG (power not good for pre-regulator)
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344 Add/Remove device form

Figure 22. Add/Remove device form

Devices:

A gla

~ Get Device mode

v AutoScan

Device 0 -’ UR7H

. A new device can be added (+) or removed (-)
. Device status monitored until this checkbox “Autoscan” is checked
. Device status can be in 3 states:

1. Green (normal mode)
2. Red (failsafe mode)
3. Yellow (standby mode)

UM3077 - Rev 2 page 14/25



‘ UM3077
,l GUI description

. For each device it can be set (by right click):
1. Device ID
2. Type
3. Set device in normal, failsafe or standby mode
4. Send watchdog trigger
5. Read&Clear command

Figure 23. Device setting
Devices: n
Gl [ = =

— Get Device mode |

’ URYH

Device 0

] Set SlavelD ..
Device 1
Set as URTL
Device 2
Set as URTH
Device 3 Set Device in ... >
Device 4 :
Send WDG Trig.
Device 5 REadfClear

Device B UORfH  Device 2

UM3077 - Rev 2 page 15/25
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3.5 Watchdog

Figure 24. Watchdog

&7 Rearled Evaluation Board GUI

x |
File Communication View Settings Services Help (C) Copyright 2021, STMicroelectronics, ADG Low Voltage STIGaN Solutions Macro Division
. Board Status B
EvalBoard T#: 46:08:00:00:00:00:00:00:00:FF | 4507 ~ v fg | Operation mode: —
Rear LED ,’ Rx: 46:08:00:00:04:00:00:00:00:01 | €712 w < * ‘WDC tigger | Enabled ngz‘aLﬂut:\ Active | Relnit
rev. 2.1 November 2021 \ife.augmented|| STMi ponsibilty for the of the use of this appication |

Standard Control | Control Regs. PAWM | Control Regs. Cuent Set | Control Reg. DIN MAP & Config | Status Registers 1| Status Registers 2

Timing Toggling Watchdog

DEVICE 0 [ J

Send Timing

[V ENABLE WD

DEVICE 1 [ J Send Tining

¥ ENABLE WD

DEVICE 215 |

Send Timing

[V ENABLE WD

| Board connected and ready....

Rearled Eval Board, fw. rev.1.1

Period for watchdog (WD) serving is adjustable by item “WDG TIME”.
WD serving is applied by refreshing the WD_TRIG bit in one of the control registers.
Enabled WD—enable/disable WD serving by refreshing the WD_TRIG bit

There is also the possibility to set the WD refresh time sent by MCU through a dedicated bar and button (“Send
Timing”). This allows the testing of device WD timeout failure.

UM3077 - Rev 2
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3.6 Control register page

Figure 25. Control register page

& RearLed Evaluation Board GUI
File Communication View Settings Senvices Help (C) Copyr

r Tx: 4610t - e Opeiation mode:
EvalBoard e 8 B (asEN P8 Aelnit
Rear LED , i 18 h et e —,

rev. 23 Septeenbar 2023 ltte.ougmented

Standurd Contol | Corssel Fegs. PwM | Cortrol Regs. Cusnert Set | Cortol leg DIt MAP & Corfig | Status Flegaters 1| Status Regrsters 2| Wisichdog | Device inko |

Cortolfleg! | Cortiol Reg? Carinol Rag}
Addr (el Adde. lal2

Coriol Flagl Cortrol Regh (Control Ragh. Corkol Reg? Coniol Ragh | Cortrol Regd

B
g
B
§
§
g
i
g

|

é

SO -2 BB O R e OE -~ 000~ 0~000000000

FW_DUTY_CH18

T 1 1
N |

o
L}
o
O R rwaaoun_on
L]
.
L}
o

oL © FWM_DUTY_Co0
° Ll e °
L} Q L o
L} a L L]
° ) o o

L | K| o W M B M M | B M —| M 8|
‘_ Board connected and ready.... | Rearled Eval Board, v, rev.0.1 |

Devies [0 =
This page displays the control registers for each device selected in the following combo box z
It is possible for each column to change the values and read or write new values by clicking the related buttons

—Ior—l.
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Status register page

Figure 26. Status register page

Device [0~

L99LDLH32
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OUT_STATUS_CH28 1 SHT.CH28 O oLCH28  © SHT_VPRE_CH28 0|2 i o ) o ] o
‘OUT_STATUS_CH27 1 SHT_CH27 o OL_CH27 0 SHT_VPRE CH27 © 0N o L] o o
OUT_STATUS CH26 1 SHT_CH26 o OL_CH26 0 SHT_VPRE_CH26 0 |2 o o 0 0N o
(OUT_STATUS CH25 1 SHT.CHZS O OLCHIS  © SHT_VPRE_CH25 O ol o o [] o
OUT_STATUS_CH24 1 SHT_CH24 o OL_CH24 o SHT_VPRE CH24 © o o o 0N o
(OUT_STATUS CH23 1 SHT.CH23 0 OLCH23 © SHT_VPRE_CH23 © |2 o2 0 (] [} o
OUT_STATUS_CHZ2 1 SHTCH22 O oLCH2Z O SHT_VPRE_ CH22 0 0 [ o ol § o
OUT_STATUS_CH21 1 SHT.CH21 O oLCH21 0 SHT_VPRE_CH21 O ol o o ] ]
OUT_STATUS CH20 1 SHT_CH20 ] OL_CH20 o ) SHT_VPRECH20 © |2 0|12 o L o N o
'OUT_STATUS CH1S 1 SHT_CH19 ol B OL_CH13 o SHT_VPRE_CH13 0 ¥ 0|8 0 o8 ] o
OUT_STATUS CH18 1 SHT_CH18 0 OL_CH18 o o oN o o (] o
'OUT_STATUS CH17 1 SHT_CH17 o OL_CH17 o o o2 o L] o
OUT_STATUS_CH16 1 SHT_CH1E o OL_CH16 o o L o ] o
OUT_STATUS_CH1S 1 SHT.CHIS O OLCHIS O Lo/ o[ o o [ [3
OUT_STATUS_CH14 1 SHT.CH14 O OLCH14  © [] o o (] (] o
‘OUT_STATUS_CH13 1 SHT.CH1Z O OLCHIZ © of & ol |8 o olB [ ]
OUT_STATUS_CH12 1 SHT_CH12 o OL_CH12 0 o2 'VPRE_REG o o 0 (] o
‘OUT_STATUS CH11 1 SHTCH11 O OLCHI1L  © [] ol o off (] ]
‘OUT_STATUS CH10 1 SHT_CH10 o OL_CH10 o o o o 1 o o
OUT_STATUS CHS 1 SHT_CHS o OL_CHS o o o o o L] o
OUT_STATUS_CHE 1 SHTCH8 O oL_cHs o 0 [ [ o o 0
OUT_STATUS_CH7 1 SHTCHT 0O OL_CH7 o o o o o [ [
OUT_STATUS_CHE 1 SHT_CHE (‘] OL_CHE [ [] [ o L] ] o
OUT_STATUS_CHS 1 SHT_CHS ] OL_CHS 0 o 0 o 1 ] o
OUT_STATUS_CH4 1 SHT_CH4 [} OL_CH4 o o s o o o ¢ 0 o
OUT_STATUS CH3 1 SHT_CH3 o OL_CH3 o 0 o o L o o
OUT_STATUS CH2 1 SHT_CH2 o OL_CH2 0 0 o o 0 (] ]
OUT_STATUS_CH1 1 SHTCHL 0O OL_CH1 o i o o o [ [
OQUT.STATUS.CHO 1| @  SHT.CHO o OL_CHO ol I . o o 1 o o
OxFFFFFFFF 0x00000000 C| 0x00000000 C|  0x00000000 C| P ox00000000 0x00000000 0x00000000 [l

This page displays the status registers for each device that you have selected in the following combo box

Device [0 -]

It is possible to read 4 status registers at the same time by clicking "Burst Read" button

is possible to read or clear some registers by clicking the related buttons

oA

Burst Read

,and it
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3.8 Device info
The form below shows the device ROM and can be refreshed with the dedicated button, and details about all the
devices info stored in ROM:
. UR7H for L99LDLH32
. URTL for LO9LDLL16

Figure 27. ROM memory map

Devies 1 ~]  L99LDLH32 |

Standard Control | Contiol Fregs. PWM | Cantiol Regs. Curent Set | Control Reg. DIN MAP & Config | Status Registers 1| Status Registers 2 | Watchdog 'gey_g:e___\nv_g]
DEVICE |

~ROM Memory Map Devd)—URTH

Adr 0x3E  GSB Options ojojojojonon  ox0 £ Refresh

Adc 0x20  SPI CPHS test 0/1/0{1/0/1/0/1 0x55
4de 0x16 WD bitpos. 4 0/0/0/0/0/0/0/0] oxo0
4de 0x15 WD bitpes. 3 0/0|0[0[0/0/0/0] oxo0
4de Ox14 WD bitpes.2  1/1|0/0/0/0j0(0| 0xCO
Ade 0x13 WD bit pos. 1 ol1/1]afo1/0/1] ows
Ade 0x12 WD Type 2 olo/ofofoojojo o0
Ade 0x11 WD Type 1 o/1/ofaf1/0/1]0] owsa
Ade 0x10 SPI mode oj1|ofojolno/o oxo0

Adr 0x0A  Silicon Ver. 0 0j0jojoo10 0x02

Adi 0x05  Device No. 4 0/1[0/0[1/0/0/0] ox48
Ade 004 DeviceNo.3  0(0/0[0/a/1/1[1] ox07
Ade 003 DeviceNa.2  0/1)0[1/0/0 1[0 o0u52
Adc 0x02  Device No. 1 ol1fol1lol1/0]1] o5
Adc 0x01  Device Family  0[0/0/0/0/0/1 0 o0x02
Adc 0x00  Company Code  0[0/0/0/0/0/0/0] 0x00
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3.9 BroadCast

The user can send a broadcast CAN frame to devices connected to the same chain setting current or duty cycle
through the below dialog box.

Figure 28. BroadCast CAN frame

&u UniCast Frames (e G

UniCast Frames

[ IDE'ui::e index 0 ;I

T¥-Addr TX-D3 D2 D1 D0
Single Read
11 hfzz hfB hfe pfs o
Single Read Clear
Sinale Write R¥-GSB RXD3 RXD2 RxD1 RX-DO

Fonl nl nl

TX-Addr TXD3 TXD2 TXD1 TXDO
br nk2 wFs hP* o ks b
TX-Addr TXD3 TXD2 TXD1 TXDO
|11 h |12 h |13 h |14 g |15 h
TX-Addr TXD3 TXD2 TXD1 TXDOD
|.:_'1 h |zz h |.:'_3 h |.:_'4 : |.:_'5 h

[ h

Burst Read
Addr 1Fh, 23h, 27h, 2Ch

TH-Addr TX-D3 TXD2 TXD1

||1I= Rl0  Rfo0 oo h|'3”3I h

Received data (16 bytes)
| h
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3.10 FTP programming dialog

The user can access the Non-volatile Memory (NVM) section of the selected device through the below dialog box.
The user can read or write one or more memory sectors modifying single or multiple bytes.

Figure 29. FTP programming dialog

&7 FrmFTPFrame X

Device index 0 =

[~ Key write, Key status (addr. 1£R)
¥ CAN_FTP_CTM (apply 5V on CS pin or set C5_EN bit)

[~ CSENABLE

Keywrite | [l [0000DCEA |y 00000000h => Key not accepted
0000000

CTMKey accepted
Keystatus | B [ooooooor |, | 20000002 => ST Key accepted

- FTP data Map - Read al

" Read Addr. 00h
Addr. Data Byte (hex values): =2 4 :I

FTP Wirite

lslll‘lsllzlllllﬂ‘slﬂ‘i'lﬁ‘5‘4|3|2|1|ll‘ |_I
o000 00 00 00| 00 00 00 00|00 |00 00 R _ DATABYTELS |0xB0 | DATABYFEZ4 | 0:00 || DATA BVIEAS| (0w00 |1 DATA BYTELZ 0400
1Jofa[1[oJofofof cfofofofofofofofofofofufofofofoefefofofofufo]o]o]

=
=
=
8
=
=]
=
g

E-
=
8
=
8
o
8
=
8

ool oo 00|00 01]6c] 01]o01]6c|o1|o1|or|R]|W
0x00

| DATABYTELL  0x00 | DATABYIEL0 000 | DATABYIES 0«00 | DATABYIES
ofojojofofofojo] ofjojofofofofojofojofofofofojofa] ofojofofofofofon]

©2h (00 00 0O OO (00|00 OO |00 01|6C 01 O1|6C 01 01 01 E @

©3h (00 00 00 00 |00O|00 00|00 01|01 6C 01|01 6C 28 01 E @

— 0x00 0x00 0:00 [ DATA'BYTE4 " 0x00
SR o0 |00 oo 000 )oo|00 o0 6G | ot o1 jec|onfonfot |6z H ojajonfafofofo]ofofojofofofn[o|ofnfojofofajo[ofojofnjafnfofofaf
o5h

—— L | DATABYTES | (0x00 | DATABVIEZ | (0x00 || DATABYIEL 0400 || DATABYTEO 0.0
|18 B | ojojofafofojofajofoefofofofofofofofojofafofojolal afofofofafafofe]
07h [R] | ]

08h E@ RX-B15 RX-B14 RX-B13 RX-B12 RX-B11 RXB10 RXB9 RX-B8 RX-B7 RX-B& RX-BS RX-B4 RX-B3 RX-B2 RX-B1 RX-BO
09h E@ 00 00 00 00 00 00 oo 00 o0 00 00 00 00 00 00 00
0Ah [R]| ]

oBh | 00 00 00 00 00 00 00 00 00 00 €A 31 E0 oF EA 89 [R] W

OCh (00 00 0O OO 00|00 OD OO 00|00 OO 00|00 00 0D 00 E @

T ] e e =

OEh [R] | [w]

OFh [R] | ]
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Revision history

Table 1. Document revision history

one R | e ]
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Updated Figure 1. STSW-EVLDLH32GEN graphical user interface, Figure 10. Tabs for device
25-Jun-2024 2 control, Section 3.1: Main menu, Section 3.3: Device diagnostic/communication,

Figure 17. Standard control and Figure 25. Control register page.
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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.

© 2024 STMicroelectronics — All rights reserved
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