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User manual

Graphical user interface for STGAP4S

Introduction

The STGAPA4S is an advanced galvanically isolated single gate driver for IGBTs and SiC MOSFETSs provided with a wide set of
features that are configurable through an SPI interface.

The STSW-STGAP4 is a PC user-friendly graphical user interface that allows to configure and monitor up to eight STGAP4S
devices on EVALSTGAPA4S boards connected through an SPI daisy chain to the microcontroller board STEVAL-PCCO009V2.

A simple USB connection allows the GUI to communicate with the microcontroller board.

The user interface offers an outlook of all the registers of the STGAP4S devices connected, providing an easy view of the

device status and diagnostics, and allows the configuration of all the available features. The configuration values can be saved
in a file that can be recalled at any time.
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For further information contact your local STMicroelectronics sales office.



https://www.st.com/en/product/STGAP4S?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3181
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https://www.st.com/en/product/STGAP4S?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3181
https://www.st.com/en/evaluation-tools/evalstgap4s.html
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1 Environment setup

1.1 Software tools required
The following software tools are required:
1.  STSW-STGAP4 toolset, including the:
- Installer folder of the user interface application (containing the STSW-STGAP4_Setup.exe)
- Firmware file for the microcontroller board (STSW-STGAP4_FW.hex)
2. Programming software STM32CubePrg (download available from STMicroelectronics website).

1.2 Hardware tools required
The following hardware tools are required:
1. The ST-LINK/V2 tool, for STM32 microcontroller programming, shown in Figure 1.

Figure 1. ST-LINK/V2 tool for microcontroller programming

2. The microcontroller board STEVAL-PCC009V2, shown in Figure 2.

Figure 2. Microcontroller board STEVAL-PCC009V2
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1.3 STEVAL- PCC009V2 firmware programming

If it is the first run, the STEVAL-PCCO009V2 must be programmed with the dedicated firmware file (STSW
STGAP4_FW.hex) included in the toolset.

Connect the ST-LINK/V2 programmer to the STEVAL-PCC009V2 board through the dedicated cable as shown in
Figure 3.

Figure 3. ST-LINK/V2 connection to STEVAL-PCC009V2 board

If the STM32 Cube programmer is not already installed on the selected PC, launch the installer file downloaded
from the STMicroelectronics website and follow the automatic procedure for software installation.

Start the software and from the main panel check that the “ST-LINK” and “JTAG” port are selected.

Click the “Connect” button and, if everything is ok, the software automatically recognizes the microcontroller
connected. Check among the target information that the device is “STM32F103”.

Figure 4. STM32 cube programmer — main panel

[ STM32CubeProgrammer - o X

&
stmz2 N
CubePro

ddress | 0x08000000 Size | 0x400 Datawidth | 32-bit | FindData | 0x

No data to display.

Live Update  Verbosity level (@) 1

Click the “Open file” button and select the firmware file “STSW-STGAP4_FW.hex”. Click the “Download” button to
program the microcontroller board.
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Figure 5. STM32 cube programmer — download panel
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At the end, a message shows the result of the download operation.

Figure 6. STM32 cube programmer — message of download completed
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If the programming operation is successfully completed, reset the microcontroller board clicking the reset button
and check that the LED below the USB connector starts to blink, see Figure 7.

Figure 7. STEVAL-PCC009V2 USB connection LED and reset button

USB CONNECTION
LED BLINKING

RESET BUTTON
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1.4 STSW-STGAP4 GUI software installation
Click on the installer file “STSW-STGAP4_Setup.exe” and follow the procedure to install the software.

Figure 8. Software installation

Y STSW-STGAP4-Setup — O X

It iz strongly recommended that you exit all programs before running this
installer. Applications that run in the background, such as viruz-scanning i
utilities, might cause the installer to take longer than average to complete. .

Fleaze wait while the installer initislizes.

At the end of the installation, a shortcut link is available on the PC desktop:

Figure 9. GUI software shortcut link
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1.5 Hardware connection

The STSW-STGAP4 GUI allows the configuration and monitoring of up to eight devices connected through an
SPI daisy chain. The software enumerates the devices according to the data return order to the microcontroller
board assigning the #1 to the first returned data.

Figure 10. Device enumeration in SPI daisy chain

#N-1

The STEVAL-PCCO009V2 can be used in combination with the EVALSTGAP4S or any other board with the

STGAP4S devices connected in daisy chain. For details about the connection of the EVALSTGAP4S, refer to the
related user manual. In Figure 11 an example with a single EVALSTGAP4S is shown while Figure 12 reports the
devices enumeration when four EVALSTGAP4S are connected together composing an eight-device daisy chain.

Figure 11. Single board connection — two devices daisy chain
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Figure 12. Multiple boards daisy chain connection example
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2 GUI execution

2.1 Main panel

Double clicking the software shortcut link the software is executed and the main panel appears on the screen.
The main panel is shown in Figure 13:

Figure 13. Main panel

Settings USB connection
l l

G STSW-STGAP4 -

SPI connection
STGAP4

19-04-23 11:04:30 Software started, WELCOME!

View status registers

View configuration register

Exit

CLEAR LOG

Software version

Clear log Log window

The following steps must be sequentially executed to establish the communication between the GUI and the
EVALSTGAP4S:

1. Configure the connection parameters: “Settings” button (see Section 2.2)
2.  Start the USB communication: “USB” button (see Section 2.3)
3.  Start the SPI communication: “SPI” button (see Section 2.4)

Once the communication is established the devices can be monitored using the “View status registers” panel (see
Section 3) and configured using the “View configuration register” panel (see Section 4).

The outcome of each operation can be checked in the “Log windows” (see Section 2.5).

Clicking the Exit button in the Main panel a confirmation message opens and by clicking the “Yes” button the
application is closed.
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Figure 14. Exit button and message

b7 sTsw-sTGAPA -

.
STGAPA VIEW
STATUS

Do you really want to exit?
L

-
— CONFIG

STSW-STGAF ' v. 1.0.0

Exit

2.2 Settings panel

Click the “Settings” button in the Main panel to open the “Settings panel” window:

Figure 15. Settings button in the main panel

b7 sTsw-sTGAPA -

26-04-23 18:52:39
26-04-23 18:52:3

Default COM Number of devices

SPI Speed

STSW-STGAP4 v. 1.0.0
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Figure 16. Settings panel

7 STGAPA Settings

Default COM MNumber of devices

Serial port
Number of devices
SPI baud rate connected in daisy chain

5Pl Speed

The following parameters must be configured:

. Number of devices connected in the SPI daisy chain: this parameter must be exactly matched to the
number of STGAP4S devices in the chain otherwise the communication fails. The software can manage up
to 8 devices. Refer to the EVALSTGAP4S user manual for the hardware setup.

. Default COM serial port: it is the default serial port (virtual COM port) used by the USB connection. When
the USB connection is started (see Section 2.3) the software firstly checks the connection with the
STEVAL-PCCO009V2 microcontroller board using the indicated COM port. In case the connection fails the
software automatically tests all the other available ports trying to find the connection with STEVAL-
PCCO009V2.

. SPI speed baud rate: it is the SPI communication baud rate. The maximum value allowed using the
STEVAL-PCCO009V2 microcontroller board is 4Mbit/s. It is suggested to use the maximum value to allow
the configuration of the STGAP4S devices in the chain within the configuration timer (refer to the
STGAPA4S datasheet for the value and details).

UM3181 - Rev 2 page 10/29



ﬁ Um3181

USB connection

2.3 USB connection

Click the USB connection button in the Main panel to establish the communication between the GUI software and
the STEVAL-PCCO009V2 microcontroller board.

Figure 17. USB connection button in the main panel

07 STSW-STGAP4 —

STGAP4

VIEW
STATUS

VIEW
CONFIG

CLEAR LOG

STSW-STGAP4 v. 1.0.0

The software starts to ping all the COM ports available in the PC beginning from the “Default COM” indicated in
the Settings panel (see Section 2.2). This operation ends in two cases:

. as soon as the communication with the microcontroller board is successfully established and in this case
the USB connection button is highlighted in green
. if no communication can be established after checking all the available COM ports and in this case the

USB connection button is highlighted in red

The Log window shows the result of the USB connection operation, and when successful, the firmware version
installed on the controller board is displayed.

If the communication cannot be established check the USB cable and if the STEVAL-PCCO009V2 microcontroller
board is correctly programmed.

Figure 18. USB connection

USB connection USB connection

ESTABLISHED FAILED
l l
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27-04-23 14:26:59 Controller Board conicted. FW version 3.0.1 27-04-23 14:28:00 ERROR: Controller B¢férd connection failure
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STATUS STATUS

P P
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:
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STSW-STGAP4 v. 1.0.0 STSW-STGAPA v. 1.0.0
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2.4 SPI connection

Once the USB communication is established, the controller board is ready to be connected to the STGAP4S
devices in the SPI chain. Before proceeding check that the EVALSTGAPA4S is correctly connected to the STEVAL-
PCCO009V2 microcontroller board through the dedicated flat cable (see Section 1.5 and the EVALSTGAP4S user
manual for details).

Click the SPI connection button in the Main panel to establish the communication between the STEVAL-
PCC009V2 microcontroller board and the STGAP4 devices in the SPI chain.

Figure 19. SPI connection button in the main panel

SPI connection
|

b7 STSW-STGAPA _

27-04-23 14:36:15 Software started, WELCOME!
27-04-23 14:36:17 Controller Board connected. FW version 3.0.1

VEVV
STATUS

CLEAR LOG

STSW-STGAP4 v. 1.0.0

If the SPI communication is successfully established, the SPI connection button is highlighted in green and the
LED of the microcontroller board controller board are fixed on.

If the SPI communication fails, the SPI connection button is highlighted in red, and the controller SPI connection
LEDs start to blink. In this case, check the SPI connection flat cable, the EVALSTGAP4S power supply and setup
(refer to EVALSTGAP4S user manual for details).

Figure 20. SPI connection

SPI connection SPI connection
ESTABLISHED FAILED
|

&7 STSw-sToAPS - &7 sTsw-sTeAPS -

27-04-23 14:38:32 So

Connection OK

CLEARLOG
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Figure 21. STEVAL-PCC009V2 - SPI connection successful

USB LED
PERMANENT ON

..... Do
—

ARARRR!

" SPI LED
PERMANENT ON

Figure 22. STEVAL-PCC009V2 - SPI connection error

USB LED
PERMANENT ON

-----

" SPI LED
BLINKING

Once the SPI connection process is successfully completed, the Settings button is locked and to change the
parameters described in Section 2.2 the SPI communication must be first disconnected. The disconnection can
be done by clicking the SPI communication button. A confirmation message is shown and if the “Yes” button is
clicked, the disconnection is executed.
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Figure 23. SPI disconnection

SPI disconnection

STGAPA4

27-04-23 14:38:32 £
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disconnect from device?

CLEAR LOG

STSW-STGAP4 v. 1.0.0

Once the SPI disconnection is executed, the Settings panel parameters can be edited (see Section 2.2).

25 Log window and clear log button

The Log window displays the description and the outcome of each operation done. The list can be scrolled by
using the lateral bar and click the “ClearLog” button to delete all the displayed messages.

Figure 24. Log window and clear log button
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27-04-23 14:38:32 Software started, WELCOME! q
27-04-23 14:38:34 Controller Board connected. FW version 3.0.1
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27-04-23 14:49:30 Read status registers

CONFIG

STSW-STGAP4 v. 1.0.0
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3 View status registers panel

Once the SPI communication is successfully established (see Section 2), the user can access the STATUS
registers of the STGAP4S devices clicking the View Status button.

Figure 25. View status button

&7 STSW-STGAP4 -

27-04-23 14:55:56 Software started, WELCOME!
27-04-23 14:55:58 Contraller Board connected. FW version 3.0.1

27-04-23 14:55:59 SPI Configuration completed. Controller Board VIEW VleW Status

REaDY! STATUS

VIEW
CONFIG

CLEAR LOG

STSW-STGAP4 v. 1.0.0

Figure 26. View status panel

SD pin state
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READ command

HEX

registers value —3» STATUS RESET command

SINGLE DEVICE panel button

PARSED

registers value —3» SCROLL BAR

The “STATUS panel” allows to monitor the STATUS registers of all the connected devices in a single view and
execute reading and reset operations. Details are given in the following sections.
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3.1 Status register value

The hexadecimal value of the content of the registers is reported in the upper part of the window. Each column
reports an STGAP4S device enumerated as described in Section 1.5. The number of columns highlighted
corresponds to the number of the devices present in the SPI daisy chain and previously selected in the Settings
panel as described in Section 2.2.

Figure 27. Hexadecimal status registers values

The same content is present in the lower part of the window where every single bit of each register is parsed for
more immediate comprehension. The scroll bar can be used to go through the list.

Figure 28. Status registers parsed value

STATUS1 BUSY
STATUS2 BUSY
SPI HV BUSY
SAFESTATE
DESAT

UVLOL
OVLOL
UVLOH
OVLOH
UVLO VCC
FLYBACK FLT
UVLO 3v3
LV RESET
HV RESET

Two types of indications can be found depending on the bit purpose.

Figure 29. Bits indication

Fault bits Reporting bits

[@) Fault present o - Low state
] Fault not present [@) 1 - HIGH state

The value reported is updated when a Read Status command is executed (see Section 3.3) and at the opening of
the window.
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3.2 Diagnostic outputs

The panel reports the state of the open drain diagnostic outputs DIAG1 and DIAG2 that are updated in real-time.
The indication is the same as the LEDs connected to the DIAGx pins in the EVALSTGAPA4S, thus:

. red highlighted when the LED in the board is on, which means DIAGx is in low state

. not highlighted when the LED in the board is off, which means DIAGx is in high impedance

With more STGAP4S devices connected together, like in a single EVALSTGAP4S board, each diagnostic output
shown in the panel is the cumulative (OR function) of all the devices connected. Thus, DIAG1 is the cumulative of

the DIAG1 pins of all the devices connected and the same is true for DIAG2. The related indication in the panel is
highlighted if at least one DIAGx output is low. Refer to EVALSTGAP4S user manual for more details.

Figure 30. DIAGx state reporting example

STATUS OVERVIEW

pDIAG1( ) DIAG2()

DIAG1 LED OFF DIAG2 LED ON
ALL THE DIAG1 ARE HizZ AT LEAST ONE DIAG2 IS LOW
3.3 Read status and reset status

By clicking the “Read Status” button (see Figure 26) the GUI executes the read of all the STATUS registers of all
the devices connected in the SPI chain. The STATUS registers' values reported in the windows, both the
hexadecimal and the parsed, are consequently updated.

By clicking the Status Reset button (see Figure 26) the GUI executes the status reset command of all the devices
connected in the SPI chain. After the status reset command, the GUI executes also a read to update the value of
the registers reported in the window.

3.4 Shutdown button

The “Shutdown” button controls the state of the pins of the connected devices. Clicking the button, the pin state
toggles between HIGH and LOW. The state of the pins is reported highlighting the related indication in the
window.

Figure 31. SD pin state toggling
TOGGLE

HIGH (O E HIGH Q)
A e ~
Low QO Low QO

After the write operation of the configuration registers (see Section 4), the pin is automatically set low.
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3.5 Single device status panel
Clicking the “Single device” button, the single device status panel opens.

The panel shows the content of the STATUS registers of the single device that has been selected in the selection
menu in the top of the window, as shown in Figure 32. Like in the “View status registers” panel:

. both the hexadecimal and single parsed bit values are reported (see Section 3.2)
. a Read Status and a Reset Status button are available (see Section 3.3)

Figure 32. Single device panel

Device selection menu

&7 STGAPA Device Status
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STGAP4 STATUS RESET
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ONON N NeN N N

UVLO3V3 UVLOVCC DT_ERR SPI_ERR PROGLV FLYBACK_FLT

ON N N N N NON

9
>
EE
jm
g

)

ASC_LVL LVRESET REGERRL COMERRL SPI_HVBUSY

@0 000000

STSW-STGAPA v. 1.0.0
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4 View configuration registers panel

Once the SPI communication is successfully established (see Section 2), the user can access the configuration
registers of the STGAP4S devices clicking the “View Config” button.

Figure 33. View config button

G7 STSW-STGAPA -

27-04-23 14:55:56 Software started, WELCOME!
27-04-23 14:55:58 Controller Board connected. FW version 3.0.1
27-04-23 14:55:59 SPI Configuration completed. Controller Board VlEW

READY! STATUS

ViEw View Config

CONFIG

STSW-STGAP4 v. 1.0.0

Figure 34. View config panel
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Hex Parsed Read configuration
Configuration registers Write configuration
content

The “Configuration panel” allows to read and write the configuration registers of the connected devices. Details
are given in the following sections.
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4.1 Device selection menu

In the “View Config” panel the content of one device at a time is shown. The device currently displayed can be
selected in the “Device selection” menu in top of the window. The devices are enumerated as described in

Section 1.5.

Figure 35. Device selection menu

&l DEVICE #1

Two virtual devices, named LS GROUP and HS GROUP, are present in the list (refer to Section 4.4 for details
about the devices grouping).
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4.2 Configuration registers content

The content of the configuration registers of the selected device is reported in two formats:
. hexadecimal value, in the left of the window
. parsed value, in the center of the windows

HEXADECIMAL VALUE
Two fields are available for each register:

. the field with a white background is editable by the user and reports the hex value that the software writes
in the device when the WRITE CONFIG command is executed clicking the related button
. the field with a blue background is not editable by the user and reports the value that the software acquires

from the device when the READ CONFIG command is executed clicking the related button

Figure 36. Config panel hexadecimal values

Configuration register reference name
Value written in the device executing the WRITE CONFIG (editable)

Value acquired from the device executing the READ CONFIG

C 40 | -] -
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D068 BD000B00 5]

DIAG1A 50 CEANOEpOoEnoEEEEEBnn o] |
DIAG1B 48 '
DIAGZA 2D
DIAG2B Lk

PARSED VALUE

The same content present in the hexadecimal fields is parsed and reported grouped by function. When a
hexadecimal value is edited, the corresponding parsed values are updated and, vice versa, changing a parsed
value modifies the hexadecimal value of a register.

Also in this case, two types of fields can be found, a white background and a blue background, as already
described for the hexadecimal values.

Two types of data can be found for the parsed values:
. numeric: the editable value must be selected from the predefined menu available clicking the related field
. flag: an X indicates that the related single bit is set “1”
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Read config and write config button

Figure 37. Config panel parsed values
Function
Value written in the device executing the WRITE CONFIG (editable)
Value acquired from the device executing the READ CONFIG

5 soanio:

DEVICE
CONFIGURATION

DESAT ENABLED SENSE ENABLED

8 x ]

CURRENT (uA) LEVEL (V)

LEVEL (mV)
s Bl | @ o

x x
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x x x
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Flag

Value from predefined menu

4.3 Read config and write config button

Clicking the “READ CONFIG” button (see Figure 34), the software executes the reading of all the configuration
registers of all the devices connected in the SPI chain. The value currently displayed refers to the device chosen
in the selection menu as described in Section 4.1.

Clicking the "WRITE CONFIG” button (see Figure 34 ), the software executes the writing of all the configuration
registers of the device currently selected and displayed. After the write the software automatically executes a read
to check the registers content and if the values returned differ from the last values written, the device status in the
grouping panel is marked red, otherwise green. Also the parameter that is not consistent, both hexadecimal and
parsed values, is marked red.

In case of HS GROUP or LS GROUP selection refer to Section 4.4 for details about the groups management.

Figure 38. Grouping panel

Device marked green Device marked red
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Figure 39. Inconsistent red marked values
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44 Device grouping

This feature allows to write in a single shot multiple devices with the same configuration. Two groups, named LS
GROUP and HS GROUP, are available in the “Device selection menu” (see Section 4.1) and each device can be
independently assigned to one group or the other.

When the page of one of these two groups is selected, clicking the WRITE CONFIG button the software executes
the write of the displayed parameters to all the devices that belong to that group.

The actual devices grouping is reported on the right of the View config panel and it is always displayed. This
portion of the panel also shows the configuration result (green/red) as reported in Section 4.3.

If needed, after the group programming, each device can be customized accessing its own dedicated page.

When LS GROUP or HS GROUP is selected, only the editable field (see Section 4.2) is displayed since the value
currently present in the devices can be different.

Figure 40. Actual device grouping
DUT 1 belongs to HS GROUP

Selected DUTI2 belongs to LS GROUP

group

T e —

s.avs [DIT
CONFIG GROUP
I B EI

The devices grouping can be edited from the dedicated panel that opens clicking the EDIT GROUP button in the
View Config panel. Each device can be assigned to one of the two configuration groups (HS or LS) by clicking the
device icon.
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Save and load

4.5
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Figure 41. Edit group panel
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Click to toggle between LS and HS

The configuration of the groups does not have any effect on the hardware configuration. The graphical
representation recalls a half-bridge only as an example of use of the grouping configuration. Indeed, in some
inverter applications the devices configuration is differentiated depending on whether the device is a LOW-SIDE

driver or a HIGH-SIDE driver.

Save and load

The configuration values can be stored in a .cfg file clicking the SAVE CONFIG button and recalled clicking the
LOAD CONFIG button (see Figure 34).
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Revision history
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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.

© 2023 STMicroelectronics — All rights reserved
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