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User manual

STSW-ONE graphical user interface

Introduction

This user manual describes the operation of the ST-ONE® Graphical User Interface, optionally associated with STEVAL-
PCC020V2.1, the USB to UART interface board.

The STEVAL-PCCO020V2.1 is an interface board used to connect a Windows® based PC with digital power supply controllers

such as ST-ONE, STNRGO012, or STNRGO011. The layout and the behavior of the interface board are described in the ST-ONE
datasheet.

The GUI allows to update the ST-ONE embedded firmware, calculate the main board’s components, monitor in real time the
status of the digital controller, and tune specific parameters according to customer needs.

GUI features

. Running on Windows XP (.NET 4.0 framework needed), Windows 7, 8, and 10
. Board components setup

. Real time monitor of the digital controller status
. Connection to ST-ONE using either direct standard COM port or through STEVAL-PCC020V2 board.

Figure 1. ST-ONE GUI main form
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COM4 (STM32 i/f) 921600bps Communication OK BootVersion: 2021-11-15  AppVersion: 2022-08-23
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1 GUI installation

The ST-ONE GUI installation is performed by a dedicated installer. The installer does not remove previous
versions of the GUI: if an equivalent version is already installed on the PC, it is removed when the installer is
launched, and a new installation is required.

Double-click on setup.exe to launch the installer. When the form below appears, select Next to continue.

Figure 2. ST-ONE installer — welcome page

1 ST-One GUI ~ X

Welcome to the ST-One GUI Setup Wizard DI )

The installer will guide you through the steps required to install ST-One GUI on your
computer.

WARNING: This computer program is protected by copyright law and international
treaties. Unauthorized duplication or distribution of this program, or any portion of it, may
result in severe civil or criminal penalties, and will be prosecuted to the maximum extent
possible under the law.

Cono

In order to move on with the installation, the license agreement has to be accepted.

Figure 3. ST-ONE installer — license agreement

15 ST-One GUI — X

License Agreement D\

Flease take a moment to read the license agreement now. If you accept the terms below,
click "l Agree”, then "Next". Otherwise click "Cancel”.

LIMITED LICENSE AGREEMENT FOR ST MATERIALS ~

IMPORTANT-READ CAREFULLY: This Limited License Agreement
(LLA) 1s made between you (either an individual person or a single
legal entity, who will be 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 39, Chemin du Champ des Filles,

(O 1Do Not Agree @)1 Agree

| < Back | ‘ Next > | | Cancel
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It is recommended to install the ST-ONEGUI inside a dedicated STMicroelectronics folder on disk C:, as shown
below. In case the user do not own the administration rights, it is recommended to install the ST-ONE GUI in a

folder where administration rights are not requested

Figure 4. ST-ONE installer — path selection
75 ST-One GUI - -
Select Installation Folder gl

The installer will install ST-One GUI to the following folder.

To install in this folder, click "Next". To install to a different folder, enter it below or click
"Browse".
Folder:

C:\Program Files (x88)\STMicroelectronics\ST-One GUI Browse...
Disk Cost...

Install ST-One GUI for yourself, or for anyone who uses this computer:

(O Everyone
(®) Just me

Once the installation is concluded, the tool can be launched.
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2 GUI introduction

2.1 GUI features

The ST-ONE GUI is a tool developed to help a developer to set up and monitor the behavior of the ST-ONE. At a
glance, it allows to:

. Program flash memory

. Calculate main board components

. Read event history data (for example, fault history).
2.2 GUI startup screen

The main form is shown in Figure 5.

The GUI is subdivided in 3 areas:

. Tool bar: it allows to select the desired actions to be performed on ST-ONE
. VCC control & basic actions: it contains UART controls
. Traces and status: Internal debug traces and status bar showing the current status of ST-ONE.

Figure 5. ST-ONE GUI startup screen

& Digital Supplies - ST-OME GUI - V1.1 — s
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t | ia ’I tife.augmanted
Platform Actions Interface management
| ASkREADY | | Reset | | Get Version | VCC disabled Select UART speed  [115200
| ®* | B2 Show Uant Traces Force Boot-ROM State
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Generic Command | V| [ Hex i_Send _i |_dr__|
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L] Brcge <> 15534426 generic  Reading 4 bytes at (x00000024 "
[ Target<PC 15534426 Targe... 55 OD 80 04 24 00 00 00 15 11 21 20 FE E4
15:53:44:27 generic Asking FLASH Tag version
[ =
Target >PC 15534427 generic  Reading 4 bytes at (x00010024
STONE logs 15:53:44:.78 Targe... 55 0D 80 04 24 00 01 00 23 08 22 20 FE DD
w
B Heseview < >
COM4 (STM32 i/f) 921600bps Comrmunication OK BootVersion: 2021-11-15  AppVersion: 2022-08-23
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2.3 Connection management

The communication between the PC and ST-ONE, through PCC020V2, can be implemented with two different
configurations. Connect cable A between the PC and PCC020V2, cable B between PCC020V2 and ST-ONE:

Figure 6. Configuration 1

CC connection:

Figure 7. Configuration 2

GPIO connection:

CABLE A

CABLE B

Caution: AC voltage must always be disconnected during VCC generation, otherwise there would be a conflict
between VCC generated by the interface board and the ST-ONE converter output.

UM3055 - Rev 2 page 5/21
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The procedures below are recommended:

. For flash programming:
- Disconnect AC source.

- Connect the interface board and launch the GUI by pressing VCC button. The VCC button changes
to VCC Enabled.

Interface management

Perform operations.
Disconnect VCC on the GUI by pressing VCC button. The VCC button changes to VCC Disabled.

Interface management

Connect AC source.

24 Establishing the communication link, boot modes

Before being able to perform any operation, the user must ensure a correct communication channel with the ST-
ONE device.

First of all, the ST-ONE device must be supplied.

. If a direct UART connection is used, the ST-ONE chip must be powered externally.

. If the STEVAL-PCCO020 is used, this is straight forward, the user has to just click on the VCC Enable
button.

If the communication is successfully established:

. The ST-ONE boot ROM sends a READY message

The status bar displays Communication OK and the boot and application versions are displayed in the task bar

too.
Figure 8. Successful communication with ST-ONE
D Waming 15:51:51:07 generic Reading 4 bytes at (x00010024 v
D Debug < >
COMM (STM32 i/f) 921600bps BootVersion: 2021-11-15  AppVersion: 2021-08-30
Note: . The GUI forbids to Enable VCC if VCC is already detected (supply running).

Figure 9. VCC generation forbidden

Hlattarm Actions Intertace management
|ASKREADY | Reset | |GetVerson | |NiEGHGMiGGeR]
2.15V
Rz Show Uart Traces Force BootRom boot

. When VCC is engaged, if it goes down below a given threshold or above the OVP threshold, VCC is
automatically disengaged to protect the interface board.

Boot modes:
At startup, the internal boot ROM checks the status of the Rx line.

. If it has asserted to ground, the MCU does not start the application. This mode is called the “rescue”
mode and it is used to update the application firmware
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. Otherwise, if there is a valid application firmware image stored in flash, the MCU branches to the
application, which is the normal mode of operation.

Note: If the STEVAL-PCCO020 interface board is not used, the user must apply the following sequence:
. VCC off, tied UART_RX line to ground in order to select rescue mode.
. Apply VCC
. Release UART_RX line
. Press AskReady button to check if the link has been successfully established.

If the STEVAL-PCCO020 board is attached, boot mode can be selected (rescue mode or normal mode).

Figure 10. Rescue mode boot: the MCU remains in boot ROM state

& Digital Supplies - ST-ONE GUI - V1.1 — hd
% W | (% FRD &7
| i& ’, tie.augmanted
Platform Actions Interface management
(ASKREADY | | Reset | |GetVeron [N Select UARTspeed  [115200  +
= 4 60V
| s | Show Uart Traces Force Boot-ROM State
Traces
e Command | | Ot [Send | [ ar
[ [ fige: <> 15534426 generic  Reading 4 bytes at (00000024 n
[ Tanget<-PC 15534426 Targe... 55 OD 80 04 24 00 00 00 15 11 21 20 FE E4
15:53:44.27 generic Asking FLASH Tag version
LEGSEE 15.53:4427 generic  Reading 4 bytes at (x00010024
STOME logs 15:53:44.28 Targe... 55 0D 80 04 24 00 01 00 23 08 22 20 FE DD
W
E Hexview e 3>
COM4 (STM32 i/f) 921600bps Communication OK BootVersion: 2021-11-15  AppVersion: 2022-08-23

Note that in this case, the application firmware detected that the ST-ONE chip is powered from the secondary side
(so by the STEVAL-PCCO020 interface in our case).

At startup, the GUI automatically detects the COM port to be used (the GUI selects the CP2102 based VCP).
In case of multiple CP2102, the user has to manually select the right COM port through the COM port menu.

Figure 11. COM port selection

B

=k READY Heszet (et Version

It is possible to open/close the COM port using the dedicated icon:

Figure 12. COM port open and close

D@ - A RO
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Some sections of the GUI can operate even without a connected ST-ONE board, but real time monitoring is not
available.

Once the right COM port is selected, the GUI tries to communicate with the interface board microcontroller with
the selected speed, see Figure 2. In case the connection is not correctly established, modify the UART speed or
switch between the interface connection selected (for example, from GPIO to CC or from CC to GPIO).

Figure 13. Traces during GUI connection

15:23:36:42 generic HW:5TM32 - HVDPS interface

15:23:36:42 generic FW:3.6.14835 Date:Feb 14 2020 17-59:06
15:23:36:44 generic Requesting READY message @ 115200 bps__.
15:23:36:50  emor unable to find Uart Speed

15.26:08.64 generic HW:5TM32 - HVDPS interface

15.26:08.64 generic FW:3.6.14835 Date:Feb 14 2020 17:59:06
15:26.08:,65 generic Requesting READY message @ 115200 bps...

15:26:08:73  emor unable to find Uart Speed
Note: If the GUI does not find a SiLabs based Figure 14. SiLabs VCP in the device manager
VCP, an error message pops up.
Check in the Device Manager that the i = = s
SiLabs VCP is correctly recognized. (see File  Bcvon Wew Help
Figure 14). = mEC Hm B RX®
v o RNSCWDO0S A
i Audio inputs sand outputs
¥ Computer
¥ s [Diirsi chivees
Despley adaptees

= DVDCO-ROM dirven

» Bl Human Intedace Devices

=5 D ATASATAPY cordrollers

+ 2 Keyboard:

¥ . hice and other pointing devices

» B Monibors

» P Nebwerek sdapters

+ W HIGHE Inadaces

E° Other dences

~ i Perts (COM BLLPT)
@ IrtelF) Active Mansgemert Technology - SOL [COM3)
W Siﬁmnl.llncFHIi:LISmMTM:wm:MS]
§ USE Serial Port (COMIMY
i USE Serial Port (COMS)

3 PR Pt gueusd

» Ol Processors

v BT Securty devices

» [ Sersors

» [ Software compenents

» § Software devices

B Lrundd widen andd Asme ronreilen

-

.
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25 Settings

The GUI settings are accessible by clicking the Settings icon.

Figure 15. Available settings panels
LT [ s | h
T -fH A R-Q

ot Settings = %

COM port {main)  Paths ~ GUI

default Port COM ,W‘ m ST-ONE Communication Interface
() Direct Serial Connection
® UART mode
() 13 mode

[] Log UART messages on a t file
UART Ti Delay ims) [5 12

AutoDetect SiLabs Port

12C address (0} [38 3]

[J UART Ruxe->Tx swap
[J Uart Tx Open Drain

Save Settings

all Settings = %

COM port (main) FPaths  GLI

Editor path D |C:\F‘rogram Files f86)\MNotepads+\notepad++.axe |
Defautt Flash | . | [C:\ST-ONE\GUINExamplePath |

Default Paran| | [C:\ST-ONEVGUI\ExamplePath |

Default Paran| | [C:\ST-ONEVGUI\ExamplePath |

‘ Save Settings

UM3055 - Rev 2
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B Settings = X

COM port (main) Paths GUI

Application Device STONE e
VCC Votage s2v_ ]

[ VEE poling
VCC SoftStart Offtime (us) 300 %]

Check Flash Size CRC

Save Settings

The Save Settings button allows to save the settings into the config.xml file, located in: ".\\xml\\config.xml",
maintaining the same choices for the next time the GUI is opened.

Table 1. GUI settings
All the options configurable through the Settings form are listed below:
COM port (main)
Default port COM The UART COM port used by default if autodetection is not enabled.

Check this box to use the GUI without the STEVAL-PCC020V2 board (using a

Direct serial connection standard USB 2 serial cable), otherwise VCC cannot be supplied.

AutoDetect SiLabs port Autodetect SiLabs COM port.

If checked, Tx is open drain (then a pull-up resistor is needed on the ST-ONE Rx

UART Tx open drain .
line).

Option to log the UART exchange on a file (uart_trace.txt on the GUI executable

Log UART messages from STNRG directory).

Default paths

Editor path Default path for the text editor.
Flash Default path for the application firmware.
Parameters Default path for the flash parameters.

Default path for the complete file to set up both application firmware and flash

Flash + parameters
parameters.

GUI settings

— ) Select the target device (ST-ONE, ST-ONE MP or ST-ONE HP); this choice

Application device . ) )
automatically configures the correct .xml files package.

VCC voltage Select the VCC voltage

VCC polling Enable or disable VCC polling

PWM off-time used during VCC startup. The longer this value is, the smoother the
VCC SoftStart off-time VCC.
The default value may be fine with most of the ST-ONE applications.

Check flash size CRC Check the correctness of the CRC computed from the flash content.
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3 GUI features

3.1 Application flash parameters editor

Figure 16. Application flash parameters editor

@COMJf vﬁxv@

In applicative mode or rescue mode, this feature is used to update persistent application parameters:
« read and write the application flash parameters

« store and recall the parameters to disk

« edit the parameters in a convenient way.

There are various sections for the parameters:

» App setup: defines the behavior of the application boot

» App code parameters: configures traces, default voltage settings, and protection
» USB PD: related to USB PD compliance and parameters as per specification

» Power: firmware parameters of the power section.

The parameters description is outside the scope of this document, and they are subject to change with the
application firmware evolution, so a dedicated document is available. ST-ONE

Figure 17. Application flash parameters editor window

8 Application Flash Parameters Editor i b4
File..  Flash...

Data read from Tanget

AppSetup | AppCodeParameter USBPD  Power

CONFIG section address=0x0001F200

[] Show All parameters

Parameters

Name: offset RawValue Value

w i] xFDO2 BMCZ
USART_enable 4 xFEDT ...see details
Intemal PULL-UP on GPIOX & (xFFFF ...88e details
ALCP_protection 8 00000 Mo pages protect ...
APPL_SETUP 16 [«FBD4 LSBPD
PWD_SETUP 13 xFEDT Immediate
Vout default 24 xEC771383 5000 mV
lout default 23 xF1530EAE 3750 mA
APP_ExT 32 OxFFO0 Themistor not us
APP_MV_AddZ_Init 36 (7ABS ...see details

BCMode

BootMade : BMC1=Jump to Application f present ; BMC2=Power from 2nd{no jump) ; BCM3=BCM1+5VC enabled

Note: . In order to Read or Write parameters, the ST-ONE chip must be supplied (otherwise an error message
pops up)
. It is also possible to update the flash parameters in application mode but this is not recommended,

furthermore, some parameters might not be taken into account before reset.

UM3055 - Rev 2 page 11/21
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3.2 Setup board — wizard

This module has been designed to guide the user during the first approach to the board’s electrical components
and ST-ONE behavior.

It is required to fill the first table, Figure 18 , with the theoretical desired values of the application under analysis; a
brief description of each parameter is reported inside the Info Box. If the inserted value exceeds the range an
error message is reported. The inserted values are automatically implemented in the mathematical model after
the start button is pressed. If values are not consistent with each other (for example, a minimum greater than a
maximum), an error box is displayed.

Note: No further modifications of these parameters are considered after the simulation steps have started. In order to
make changes effective, a new simulation has to be performed by pressing the start button again.

Figure 18. Power section design table

8! Board Setup - O X

Power section design

Name  Value Range Unit i ) ) ) .
: Inside ofthe following sections, the main
9 | 40400 L electrical components ofthe board will be

Vv
Vin_Max 265 |  40-400 Al determined step by step. starting from the
Vin_low 115 40-400 v fundamental quantities within the table
. beside.
Vin_h 230 40-400 Vv
_hioh T If one ofthem doesn't match your case,
lout_Max 30 1-10 A please modify.
Vsurge 300 | 40-400 '
Pout Max 65 |  20-200 w
Mras Min | © 2EN v x Start
Minimum input voltage a

3.21 Bulk capacitor
This tab allows to compute the valley voltage and to obtain the capacitor’s behavior curves, selecting:
. The mains frequency, choosing between 50 Hz or 60 Hz basing the application
. The bulk capacitor (capacitance and tolerance)

. The maximum output power (the default value is imported from the power section design table, but the
value can be modified to analyze changes in the graph).

Press Compute to obtain the results.
The valley voltage box assumes a red background color if the result cannot be accepted, otherwise a green
background confirms that the choice is correct.

In order to create a readable chart, current values have been modified before plotting with a stretching factor (*20)
and an offset (+ 20). Thus, the values reported on the Y axis have to be considered valid for voltages only. All the
raw results for both voltages and currents, to perform a partial plotting, are contained inside \outpuf\ST-
ONE_CapResults.txt.
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Figure 19. Capacitor computations form

85 Board Setup - X
BukCap Cclampand Transfo ZCD  PID  Wavefom ACF design
Computation of the voltage across the bulk capacitor
Valley Voltage (i) Maximum peak vokage (i)
Mains frequency @ |60Hz |-| » v 7 v
—Voe —in — e
Line input voktage RMS @ 90 v 5 § — Veap \v —
—, 50
Nominal bulk capacitance 88 WF % - \ / \\
g
Bulk capsctortolrance o & ]z s & X N
N N 7
Masinum output power & Jw 2 N7
0 1917 3917 59.17 7817
Time (us)
* Numbers can be added in both format: 0.001 or 1E-3
Show schematic Next
3.2.2 Clamping capacitor and transformer

This tab allows to compute fundamental quantities related to the transformer. The mains voltage and the output
voltage may be defined directly inserting the value with the correspondent box or selecting an operating condition
among the choices in the ComboBox.

Figure 20. Clamping capacitor and transformer design form

85 Board Setup - X
BukCap Cclampand Trano ZCD  PID  Wavefom ACF design
ClI i itor and design
Operating condtion Max Vine - Max Vout
— v Tarsme o oo ——
Output votage 2 Jv Swiching node parastic capactance of
[] DIRECT COMPUTATION
Toump 506 ns
Pimaryinductance () [ 140 | uH
Switching frequency 297 kHz
Leakage inductance 0] II' uH Suggested clamp capacitance 863 nF
[] REVERSE COMPUTATION Clamp capactance nF
Switching frequency (Max) kHz Primary inductance WH
Lp/Lk @ % Leakage inductance uH
Toump ns
=

The user can choose a direct or a reverse approach through the CheckBox, depending on which parameters are
essential. The direct one starts from the primary and leakage inductances to obtain the switching frequency. On
the contrary, the reverse approach computes the leakage and the primary inductances and from the primary-
leakage ratio and the switching frequency.

Press Compute to obtain the results.
For both cases, the width of the bump and the clamping capacitance are calculated.

UM3055 - Rev 2 page 13/21



‘,_l UM3055

GUI features

3.23 Zero current detector
This tab allows to compute the zero current detection (ZCD) advance time.

Basing on the value suggested by the previous tab, a clamping capacitance has to be selected, satisfying the
constraints on Tbump: it has to be kept between a range of (12-18) % of the switching period. If this requirement
is not satisfied an error box is shown when the next button is pressed.

Press Compute to obtain the results.

Figure 21. ZCD design form

85 Board Setup - X

BukCap Cclampand Transfo ZCD  PID  Wavefom ACF design

Advanced ZCD network design

Suggested ZCD advance time

Seected Conp o

397 ns
Rds_on_SR @ mQ Suggested R_ZCD

235 Q
AL2c0m m

Updated Tbump

Low mains voltage 115 A\ [ 505 ns

3.24 Loop

This tab allows to compute the loop gains at constant current and constant voltage, starting from the fundamental
loop parameters.

Press Compute to obtain the results.

Figure 22. Loop parameters design form

8! Board Setup - X

Bulk Cap Cclampand Transfo ZCD  PID Waveform ACF design

Computation of the loop gains

P Compensation CV i

ICompensation CV [ s %

ICompensation CC He Froportonal gain 206
Minimum output voltage lIl v

Output capactance W rem i
Rlns_lout secondary [ 5 Jm integral CC gain 21
Rsns_lout primary 155 mQ

Vi Max @ v
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3.25 Waveforms

This tab allows to generate the waveforms representing the device’s behavior. When pressing the Compute
button, all the simulation results are saved on a file GeneralWave_wizard _x_.txt and summarized inside the table.
The second column of the table is based on the current-voltage conditions specified within the boxes. From the
third to the last column simulation results on the four fundamental corners are reported, respectively:

. Maximum line voltage, maximum output voltage
. Minimum line voltage, maximum output voltage
. Maximum line voltage, minimum output voltage
. Minimum line voltage, minimum output voltage

Press Compute to obtain the results. The expand chart button shows a larger version of the computed graph. The
data represented within the chart are the ones related to the Actual conditions. In order to update the graph
starting from the new conditions, press again Compute, then Expand Chart.

Figure 23. Waveform parameters simulation form.

8 Board Setup - X
BukCap CclampandTransfo 20D  PID  Wavefor  ACF design
Chart simulations of the device's electrical behavior
Parameters e o
|Swichngtme @) | 313
Max primary side FET stress (V) 47 Operating condtion
High side FET peak voltage (V) 474
Low side FET peak votage (V) a7
Primary side RMS curent (A) 0789 - Y
sde RMS curent 0639
e o owtvetee Ca v
< >
Aopication curert A
o
s 0 | I e Selected ZCD advance time 357 |ns
= = Vori
£ a0 P —im
E 400 '
: morseLel | Compue
049 149 249
099 199 299
Time (4s) Expand Chat Nad

3.2.6 ACF design

This form exploits a recap of the design parameters selected or obtained through previous computations. When
Calculate Flash parameters is pressed, the power parameters section of the application flash form is updated with
the new values.

Note: In order to be effective, the application flash update has to be saved before closing the form.

Figure 24. Active clamp flyback design recap

55 Board Setup = x
BukCap Cclampand Tansfo ZCD PID  Waveforn ACF design
Chart simulations of the device's electrical behavior
RealName Value Ut A
Lneiput AMSvotage | 230 v
Valley Voltage 72 v
Vin_low 15 v
lout_Max 10 A
Vin_high 230 v
Vout_Max 20 v
Pout_Max 65 w
Isec 4073 A
Iprimary 0.789 A
Cout 700 uF
Nominal bulk capactance 88 uF
Bulk capactor tolerance 20 A
Calculate Flash parameters
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3.3 Firmware update

Figure 25. Firmware update menu and window

R IS

tted Update STEVAL interface Firmware I
—

The onboard STM32 firmware can also be updated from the GUI; the last firmware version associated with the
GUI is always provided inside the GUI delivery. When the GUI boots, it tries to locate the interface board and then
identifies the firmware version: if too old, to obtain a correct setup an update is required.

Figure 26. Firmware update confirmation window

STM32 FW Update X

Are you sure you want to update the Interface Board Firmware 7

Yes No
. If the embedded firmware version is later than or equal to the v. 2.4, the process is automatic, no user
action (for example, jumper connection) is required.
. On the other hand, if the embedded firmware has been corrupted or there is no firmware at all, it is
necessary to connect a jumper on J2 and hit the Reset button (user has to follow up instructions).
. Once the firmware has been updated, the GUI reboots the board and the new firmware can be used.
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Revision history

Table 2. Document revision history

28-Jun-2023 1 Initial release.
16-Sep-2024 2 Changed title; updated Section 2.5.
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