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Introduction

The STSW-IFAPGUI is the common graphic user interface designed to facilitate the control of the intelligent power switch (IPS)
expansion boards for STM32 Nucleo.

The GUI works in combination with the firmware running on the STM32 Nucleo development board connected to your laptop/PC
via USB cable.

The following table lists in the first column the demonstration firmware that the STSW-IFAPGUI is able to automatically detect. A
demonstration firmware runs on a STM32 Nucleo and controls the related expansion or evaluation board included in the third
column.

Table 1. Demonstration Firmware

Demonstration Firmware | STM32 NUCLEO Associated Boards

STSW-OUT1F4
STSW-OUT1G4

STSW-OUTO02

STSW-OUT3F4
STSW-OUT3G4
STSW-OUT3D8F4
STSW-OUT3D8G4
STSW-OUT5F4
STSW-OUT5G4
STSW-OUT5D4F4
STSW-OUT5D4G4
STSW-OUT7F4
STSW-OUT7G4
STSW-OUT8F4
STSW-OUT8G4
STSW-OUT9F4
STSW-OUT9G4
STSW-OUT11F4
STSW-OUT11G4
STSW-OUT12F4
STSW-OUT12G4
STSW-OUT15F4
STSW-OUT15G4
STSW-OUT16F4
STSW-OUT16G4
STSW-DO40F4
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NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-F446RE
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE
NUCLEO-G431RB
NUCLEO-F401RE

X-NUCLEO-OUTO01A2

X-NUCLEO-OUTO02A1

X-NUCLEO-OUTO03A1, X-NUCLEO-OUT04A1, STEVAL-IFP043V1, STEVAL-IFP044V1

STDES-OUT03DO8, STDES-OUT04DO8

X-NUCLEO-OUTO05A1, X-NUCLEO-OUTO06A1

STDES-OUT05D04, STDES-OUT06DO4

X-NUCLEO-OUTO7A1

X-NUCLEO-OUTO08A1, X-NUCLEO-OUT10A1

X-NUCLEO-OUTO09A1, X-NUCLEO-OUT19A1

X-NUCLEO-OUT11A1, X-NUCLEO-OUT13A1, STEVAL-IFP041V1, STEVAL-IFP047V1

X-NUCLEO-OUT12A1, X-NUCLEO-OUT14A1, STEVAL-IFP042V1, STEVAL-IFP048V1

X-NUCLEO-OUT15A1, STEVAL-IFP040V1

X-NUCLEO-OUT16A1, X-NUCLEO-OUT17A1

X-NUCLEO-DO40A1, X-NUCLEO-DO41A1
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For further information, contact your local STMicroelectronics sales office.
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The GUI is available free of charge on www.st.com.
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Software installation

1 Software installation

The STSW-IFAPGUI software is designed to run on Microsoft® Windows.
To install the GUI:

Step 1. Run the setup.exe included in the package

Step 2. Follow the installation instructions
Figure 1. STSW-IFAPGUI installation guide
'8 STSW-IFAPGUI - X |
Welcome to the STSW-IFAPGUI Setup Wizard [

The inztaller will guide vou through the steps required to inetall STSW - FAPGUI on your complter.

WARMING: This computer program iz protected by copyright law and international treaties.
IJnauthonized duplication or distribution of this program, or any partion of it, may result in severe civil
ar criminal penalties, and will be prosecuted ta the maximunn extent possible under the law.

< Back Cancel
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2 Running the graphical user interface

After launching the STSW-IFAPGUI, a splash screen appears during the application components loading.

Figure 2. STSW-IFAPGUI COM - splash screen

/4

life.augmented

STSW-IFAPGUI rev. 2.6.0

STSW-IFAPGUI

Graphical user interface for the industrial IPS
evaluation boards based on STM32 Nuclea

Revision 2.6.0

Copyright (c) 2020-2025 STMicroelectronics. Allrights reserved.

loading...

If a valid firmware is detected a COM port is opened for communication and the user can verify the detected
firmware and then can request to launch the proper main control panel for the connected expansion board.

2.1 X-NUCLEO-OUT01A2 expansion board

211 How to control the expansion board

This application scenario is based on the default configuration of the on-board switch and resistors of the X-
NUCLEO-OUTO01A2

Step 1. Stack the X-NUCLEO-OUT01A2 on top of the NUCLEO-F401RE flashed with the STSW-OUT1F4
firmware (or NUCLEO-G431RB flashed with the STSW-OUT1G4 firmware), through the Arduino®
UNO R3 connectors.

Step 2. Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB). The STM32 is supplied via USB (3.3
V) and the flashed firmware starts running.

Step 3.  Connect the load and supply the power stage of the X-NUCLEO-OUTO01A2 with a 24 V rail via the CN1
connector.

Step 4. Launch the STSW-IFAPGUI. When the application starts, the firmware running on the STM32 is
automatically detected and a COM port is opened for communication.

Figure 3. STSW-IFAPGUI COM - port opened

STSW-IFAPGLUI

@ [l Auto detect Fi version

Device : 8200
Port: COMES

@
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Step 5. Click on the GUI STM32 Nucleo icon after it turns blue and after firmware identification the logo will be
green.

Figure 4. STSW-IFAPGUI identification complete

STSW-IFAPGLUI

[l Auto detect Fi version

Device: 8200
Port: COMES

@

Step 6. The STSW-IFAPGUI appears on the screen.

Figure 5. STSW-IFAPGUI main control panel

STSW-IFAPGUI (COMES)

i File

‘y, Jite.auomented _@" Graphical Commands Interface for X-NUCLEO-OUTO01A2
AUg == P

lnckustral Digéal output expansion board based on ISOS20050 for §THIZ Necleo

1508200BQ X-NUCLEO-OUT01A2 Channel 1 Channel 2
Steady || Frequency[Hz]  Duty Cycle [i] Steady || Frequency [Hz]  Duty Cycle [%] —
ol chennel Srate || min 0.1 max 00 minOmax - 100 PV Sime || minO1max 100 min0omaxiod  FHM |
‘ o
D3 a | ke o |l | o . .
Load Operating Mode | OAD
- ;Iue dlmh T‘ Channel 3 Channel 4
ress load for the cument e 1 1
Steady Frequency [Hz]  Duty Cycle [%) Steady Freguency [Hz] Duty Cyele [%]
State || min01mac100  minOmaxi0 UM State || min01ma100  minOmax 00 FHM
Output Epable Pin
enapie| il oiseae a oN oN a i 5 on
Channels Selection
OFF OFF
a8ad a oFF
rrocorcrorKor-
CHECK ALL | uncHECK aLL | Channel 5 Channel 6
Steady || Freuency M2l DuyCycle[s]  pppay Steady || Frequercy 2] Duy Cycle[2] s
01 max 100 min O max 100
Selected. o | e State || min01max 100  min 0 max 100 Site | min 0.1 max min 0 max
Steady State
Selected Channels
on | oFF
P _I_I
Thermal shutdown diagnostic pin
Staius check Channel 8
Duty Cycle [%] Frequency [Hz]  Duty Cycle [%]
START | stop | ReseT 100 min 0 max 100 min 0.1 max 100 min 0 max 100
= ‘
a . 5 Tup | ON
Commands Reset
OFF
RESET
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Step 7.  Use the Command Interface. The main panel is divided into:

— eight channel control sections, one for each channel

- load operating mode section.

- the outputs enable section.

- channels selection section

- selected channels steady state on/off

- selected channels PWM on/off

- a diagnostic section

- commands reset section.

All the buttons with blue text are related to the currently active functions.

- Use the [LOAD] button in the [Load Operating Mode] section to load the control mode (Direct or
Synchronous) set for ISO8200BQ.

Figure 6. STSW-IFAPGUI Load Operating Mode Section

Load Operating Mode  LOAD |

Press load for the cument mode

Figure 7. STSW-IFAPGUI Direct Control Mode detected

Load Operating Mode  LOAD |
DIRECT CONTROL MODE

- Use the [Output Enable Pin] section to enable the outputs for ISO8200BQ. At the startup the
outputs and all commands into the channels control section are disabled.

Figure 8. STSW-IFAPGUI output enable section

Output Enable Pin

envasle | ] Disesie |

When the output has been enabled the [Output Enable Pin] section will change:

Figure 9. STSW-IFAPGUI output enabled

Output Enable Pin  ENABLED

eneele | ] DisasLE]

The channel control sections are used to switch on or off the channels in steady state and PWM
mode.

- Use the Channel [Steady State] GUI section to manage the channel steady state for
ISO8200BQ. The [ON] and [OFF] buttons are used to turn a channel on or off respectively. The
[ON] button for each channel is enabled at the startup. When a channel is on in steady state
mode the green LED corresponding to that channel will be on, the [OFF] button will be enabled,
and the [ON] button disabled. When a channel is turned on in steady state mode it will not be
possible to use the PWM mode. To use the PWM, the steady state of the channel must first be
switched off.

- Use the channel [PWM] GUI section to manage the channel PWM settings and to power on or off
the channel input in PWM mode. The [ON] button starting the PWM will be enabled when both
the frequency and the duty cycle values for the channel have been selected through the
dedicated controls and the steady mode is off for the channel. The PWM on will be signalized by
the green LED blinking according to the frequency and duty cycle chosen. Use the [OFF] button
to stop the PWM function. The following figures show a detailed view of the GUI Channel section
functions.
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Figure 10. STSW-IFAPGUI channel section, steady state enabled and ready to use

Channel 1

Steady Frequency [Hz] Duty Cyele [%]
Sigte || min01max 100 minQmax 100 FPHM

[0 2 = [ox =]

ON

‘ ON

OFF

OFF

Figure 11. STSW-IFAPGUI channel section, steady state on

Channel 1

Steady Freguency [Hz] Duty Cycle [%]
State || min 01 max 100 min 0 max =100 PV

[0 Hz =]

ON

. ON

OFF

OFF

Figure 12. STSW-IFAPGUI channel section, PWM on

Steady Frequency [Hz] Duty Cycle [%]
Stato min 0.7 max 100 min 0 max 100 P
EEE= REE =]
. oM ON
OFF OFF

Step 8. The [Channels Selection] section allows you to select a set of channels to turn on or off with a single
operation in steady state or PWM mode. Click on the [CHECK ALL] button to select all channels and
on [UNCHECK ALL] to unselect all the channels. Furthermore, each channel can be selected
individually using the related checkbox.

Figure 13. STSW-IFAPGUI Channels Selection Section

Channels Salaction

I BEEDEEHB
rrr OO«

CHECK ALL | uncHECK ALL|

Figure 14. STSW-IFAPGUI Channels 1 and 2 selected

Channels Sealection

i H HAEHOAOdWA
(2 2 R N IR R R

CHECK ALL | uUNCHECK ALL|
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Step 9. The [Selected Channels Steady State] section allows you to turn on or off the selected channels in
steady state mode. However, it should be specified that the command to turn on a selected channel is
sent only if that channel is not currently turned on, neither in steady state nor in PWM. The channel off
command is given to all selected channels turned on in steady state.

Figure 15. STSW-IFAPGUI Selected Channels Steady State section

Sefected Channels
OM OFF
Siteady Stale | |

Click on the [ON] or [OFF] button to turn on or off the selected channels.

Step 10. The [Selected Channels PWM] is similar the previous section but allows you to turn on or off the
selected channels in PWM mode. With the same logic the command to turn on a selected channel in
PWM mode is sent only if that channel is not currently turned on, neither in steady state nor in PWM.
The PWM off command is given to all selected channels turned on in PWM mode. Unlike the previous
case, to be able to see the output switching, you must first set the frequency and duty cycle of the
channel, using the corresponding channel section as explained previously.

Figure 16. STSW-IFAPGUI Selected Channels PWM

Sefacted Channels
OM OFF
P _| _|

Click on the [ON] or [OFF] button to turn on or off the selected channels in PWM mode.

Step 11. The diagnostic section is related to the thermal shutdown condition check. Click on the [START] button
under [Thermal shutdown diagnostic pin Status Check] to monitor the on/off status of the STATUS
pins for ISO8200BQ. The STATUS is a diagnostic pin at chip level. The activation of the status pin
check is signalized by the bar under the diagnostic LED. When a fault condition is triggered, the red
LED will light up. Click on the [STOP] button to stop the STATUS pin check and on the [RESET] button
to clear the last pin condition displayed.

Figure 17. STSW-IFAPGUI status check

Thermal shutdown diagnosiic pm
Status check

sTART | stor | meser |

Figure 18. STSW-IFAPGUI status check activated

Thermal shutdown diagnosiic pm
Status check

starT | stop | meser |
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Step 12. Click on the [RESET] button in the [Commands Reset] section to stop all operations in progress,
(channels switched on in steady state or PWM, status pin check activated). All frequency and duty
cycle values that have been selected are also reset.

Figure 19. STSW-IFAPGUI Commands Reset section

Commands Resef

RESET |

21.2 How to get information about the GUI
Information about the GUI revision is available by clicking at any point on title of the commands interface.

Figure 20. STSW-IFAPGUI Commands Interface Title
Graphical Commands Interface for X-NUCLEO-OUT01A2

Then, the following window (in the example related to the first revision) appears:

Figure 21. Command interface info

&% About Command Interface - *

71

life.augmented

X-NUCLEO-QUTO1AZ
Industrial Digital output expansion board based on 1308200BQ

System Command Interface
Revision 1.0.0

213 How to get information about the Device Features

Information about the device feature is available by clicking on device picture on the top-left part of the command
interface.

Figure 22. How to get devices info

Octfal channal
Figh side drivers

TFQFPN32

Then, the following window appears:
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21.5
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Figure 23. Devices info

132 1S08200BQ Description, Features and Applications

a

1SO8200BQ

x

‘ ’I life.augmented

The ISOB200BQ is a galvanic isolated 8-channel
driver featuring a very low supply current. It
contains 2 independent galvanic isolated voltage
domains (V¢ for the power stage and Vpp for the
digital stage). Additional embedded functions are
loss of GND protection, undervoltage shutdown
with hysteresis, and reset function for immediate
power autput shutdown.

IC is intended to drive any kind of load with one
side connected to ground. Active channel current
limitation combined with thermal shutdown,
(independent for each channel), and automatic
restart, protect the device against overload and
short-circuit. In overload conditions, if junction

Features

temperature overtakes threshold, the channel
involved is tumed off and on again automatically
after the IC temperature decreases below a reset
threshold. If this condition causes case
temperature to reach TCR limit threshold, the
overloaded channel is turned off and it only
restarts when case and junction temperature
decrease down to the reset thresholds. Non-
overloaded channels continue operating normally.
An internal circuit provides an OR-wired non-
latched common FAULT indicator signaling the
channel OVT. The FAULT pin is an open-drain
active low fault indication pin.

* Viemag = Ve - 49V (per channel)

* Rps(on) = 0.12 Q (per channel)

* gyt = 0.7 A (per channel)

* Vpc=45V

s Parallel input interface

+ Direct and synchronous control mode

» High common mode transient immunity
* Shori-circuit protection

» Channel overtemperature protection

s Thermal independence of separate channels
+ Common output disable pin

« Case overtemperature protection

Loss of GND¢¢ and V¢ protection

Undervoltage shutdown with auto-restart and
hysteresis

Overvoltage pratection (V¢ clamping)

Very low supply current

Commen fault open-drain output

5WVand 3.3V TTL/ICMOS compatible I/0Os
Fast demagnetization of inductive loads
Reset function for IC output disable

ESD protection

Designed to meet IEC 61000-4-2, IEC 61000-
4-4, IEC 61000-4-5 and IEC 61000-4-8

UL1577 and UL508 certified
Safety Limits as per VDE0884-11

Galvanic isolated octal high-side smart power solid state-relay

Applications

6‘ TFQFPN32
o
S

R\l

Programmable logic control
Industrial PC peripheral input/output
Numerical control machines

Drivers for all types of loads (resistive,
capacitive, inductive)

Information about the pin connections
The device pin connections to the microcontroller are shown by clicking on the board image.

Figure 24. Board Pin Connection

{22 BOARD Connections

‘ ', life.augmented

LOAD

X-NUCLEO-OUT01A2 Pin Connection

CNS

Close the command interface

To close the command interface, use File/Close in the top-left part of the GUI.
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Figure 25. STSW-IFAPGUI close the command interface

STSW-IFAPGUI (COMES)

i File

Close

, I life.augrnented

The command interface can be opened again by clicking on the Nucleo icon as described above.

2.2 X-NUCLEO-OUT02A1 expansion board

221 How to control a single expansion board

Step 1. Connect the STM32 Nucleo board flashed with STSW-OUTO02 to the X-NUCLEO-OUTO02A1 through
the Arduino® UNO R3 connectors.

Step 2. Connect the stacked boards to your PC/laptop USB port through a mini-USB cable.
The STM32 is supplied by 3.3 V from the USB supply and the flashed firmware starts running.
By default, in the X-NUCLEO-OUTO02A1, J8 is closed between pins 5-6 and the ISO8200AQ digital side
is supplied by the same 3.3 V of the microcontroller.

Step 3. Launch the STSW-IFAPGUI.
When the application starts, the firmware running on the STM32 is automatically detected and a COM
port is opened for communication.

Step 4.  Click on the GUI STM32 Nucleo icon only after it becomes blue (it is green until the firmware
identification is completed).
The following selection window appears.

Figure 26. STSW-IFAPGUI selection window for the number of X-NUCLEO-OUT02A1 expansion
boards to control

Device Count

Please select the number of devices
connected to the communication board:

[ o ]
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Step 5.  Select "1" in the Device Count window and then click [OK] to activate the control panel.

Figure 27. STSW-IFAPGUI control panel, single chip

PARAMETER | USER SET VALUE

CHANNEL
FAULT

0UT1 .0UT1

0UT3 .0UT3

ouTs IOUTs
aur? -om

ot [ A 1 ADUT1 MrcooD
| | WeauT
ouT3
cup, OO || o, IO
out?

SPI Start 5Pl Stop

ADUT°

mouT7

Step 6. Supply the X-NUCLEO-OUTO02A1 power stage with a 24 V rail via J1 connector.

Step 7. Click on the GUI [Refresh] button to align the application board and the GUI status.

Step 8.  Select the desired switching frequency and duty cycle of the output channels to be activated (ON/OFF).
Note: 0 Hz stands for channel OFF; duty cycle 100% stands for channel always ON.

Step 9.  Tick the OUT_ENT1 to activate the ISO8200AQ output enable signal.

Step 10. Click [Start] to activate the SPI communication between the microcontroller and ISO8200AQ.

Now the activated output channels start switching according to the setup defined in Step 7 (green LED
D5 to D12 will be driven accordingly).

When SPI is active, the right side of the GUI (fault monitoring) is automatically updated every 500 ms.

Step 11. The output channels ON/OFF status can be deactivated by unticking the OUT_EN1 or by clicking
[Stop].

In the first case, the SPI communication between microcontroller and ISO8200AQ remains active,
while in the second case the SPI communication stops.

Step 12. When the evaluation session finishes, stop the SPI communication, close the GUI, remove the 24 V
from J1 and disconnect the USB cable from the STM32 Nucleo development board.

222 How to control two expansion boards
When two X-NUCLEO-OUTO02A1 expansion boards are stacked (daisy chaining), follow the procedure below.

Step 1. Set the proper configuration for J6, J7 and OUT_EN signal on the twoX-NUCLEO-OUT02A1 to enable
daisy chaining configuration.

Step 2.  Connect the NUCLEO-F401RE development board flashed with STSW-OUTO02 to the two X-NUCLEO-
OUTO02A1 boards through the Arduino® UNO R3 connectors.
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Step 3.  Launch the STSW-IFAPGUI.

When the application starts, the firmware running on the STM32 is automatically detected and a COM
port is opened for communication.

Step 4.  Click on the GUI STM32 Nucleo icon only after it becomes blue (it is green until the firmware
identification is completed).

Step 5. Select "2" in the Device Count window and then click OK to activate the control panel.

Figure 28. STSW-IFAPGUI control panel, dual chip

doun

Duty Cyboe <] CHANNEL
FAULT

douts
Wouts

Mour

doun WrcooD

L ER— T
ours

o [ — a—
—
out7 : woutr

5Pl Stop

Step 6. Follow the steps described in Section 2.2.1 (from 6 to 12).

223 STSW-IFAPGUI control panel for X-NUCLEO-OUTO02A1
This control panel (see Figure 27) shows three main function areas:
. Output channel activation (OUT_EN, switching frequency, duty cycle)
. SPI activation (start/stop)
. Fault monitoring (power good, common fault, per-channel thermal fault)

2.2.3.1 Output channel activation

You can set the switching frequency and duty cycle driving each output channel by editing the text boxes of this
section of the GUL.

The switching frequency can be set from 0 Hz (channel always OFF) to 100 Hz.

The duty cycle can be set from 0% (channel always OFF) to 100% (channel always ON).

You can also control the ISO8200AQ output enable signal by ticking the OUE_ENXx box: when ticked, the output
enable pin is forced high, otherwise it is off.

Note: the output channel ON/OFF configuration set in the GUI is transferred to the ISO8200AQ only when the SPI
communication is activated (see next chapter).
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2.2.3.2 SPI activation
The ISO8200AQ output channels are controlled by the microcontroller SPI.

The STSW-IFAPGUI activates/deactivates the STM32 SPI interface by clicking the [SPI Start] or [SPI Stop]
buttons.

Although the SPI is activated by the [SPI Start] button, you have to tick the GUI OUT_ENx box to enable the
outputs.

2.2.3.3 Fault monitoring
The ISO8200AQ can report to the microcontroller a wide set of information.
Voltage drop on supply rail

The supply voltage is monitored by an embedded circuitry and the power good open drain pin is activated (forced
low) when the supply voltage on J1 goes below 16.5 V.

SPI communication error (modulo-8 violation)

The internal logic controls if each SPI communication contains 8 bits on the SDI (MOSI) line. In case of violation,
the common fault pin is activated (forced low).

Communication error internal to ISO8200AQ

The internal logic controls if any communication error occurs between the ISO8200AQ logic and process stage.
The common fault is activated (forced low) in case of internal commutation error.

Output channel thermal fault

The common fault pin is forced low when one (or more) ISO8200AQ channel has triggered the thermal shutdown
threshold. The microcontroller recognizes which channel is in thermal fault by reading the byte sent back by the
ISO8200AQ through the SDO (MISO) line.

When SPI is active, the whole status information of the ISO8200AQ is automatically refreshed every 500 ms.
When SPI is not active, the status of ISO8200AQ can be showed on the GUI by clicking the [Refresh] button.

2.3 X-NUCLEO-OUT03A1 and X-NUCLEO-OUT04A1 expansion boards

231 How to control a single expansion board

This application scenario is based on the default configuration of the on-board switch and resistors of X-NUCLEO-
OUTO03A1 (or X-NUCLEO-OUTO04A1).

Step 1. Stack the X-NUCLEO-OUTO03A1 (or X-NUCLEO-OUTO04A1) on top of the NUCLEO-F401RE flashed
with the STSW-OUT3F4 firmware (or NUCLEO-G431RB flashed with STSW-OUT3G4 firmware),
through the Arduino® UNO R3 connectors.

Step 2.  Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB).

The STM32 is supplied via USB (3.3 V) and the flashed firmware starts running.

Step 3.  Launch the STSW-IFAPGUIL.

When the application starts, the firmware running on the STM32 is automatically detected and a COM
port is opened for communication.

Figure 29. STSW-IFAPGUI COM - port opened

STSW-IFAPGUI

@ [ Auto detect F\W version

Device : 2050
Port: COM17

@
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Step 4.  Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware identification
is complete).

A popup window appears to choose the proper system configuration.

Figure 30. System configuration selection panel

ﬁ #-NUCLEQ Boards System Configuration = O %

X-NUCLEO-OUT { . } A1 System Selection

For X-NUCLEQ-OUTO03A1 and X-NUCLEO-OUT04A1 are available two types
of command interfaces

- The first one supports only one board in the default configuration.
i - The second one supports up o four boards, the default board
life .aug mented and three others boards that must be properly reconfigured moving some resistors.
The two configurations refer to the single or multi board support firmware version

Single Board System Multi Board System

(Binary: STSW-OUT3F4/G4) (Binary: STSW-OUT3D3F4/G4)
SELECT | SELECT

Step 5. Select [Single Board System] and the STSW-IFAPGUI appears on the screen.

Step 6.

- Use the left side of the GUI to manage steady state (channel 1 or channel 2, or both) for
IPS2050H (or IPS2050H-32).

- Use the right side of the GUI to manage its PWM settings.

Step 7. Connect the load and supply the power stage of the X-NUCLEO-OUTO03A1 (or X-NUCLEO-OUTO04A1)
with a 24 V rail via the CN1 connector.

Step 8.  Select the desired switching frequency and duty cycle of the output channel through the [PWM SET
AND ON/OFF CHANNELS COMMANDS] on the right side of the GUI.
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Step 9.  To activate the output channel steady state, click on [STEADY STATE CHANNELS COMMANDS]>[CH
ON] on the left side of the GUI, for the desired input channel. Use [CH OFF] to deactivate it.

Figure 31. STSW-IFAPGUI for a single expansion board in action
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Step 10. Click on the [FAULT CHECK] button on the left side of the GUI for the desired input channel to monitor
the on/off status of the FAULT pin on IPS2050H (or IPS2050H-32) (FAULT1 for channel 1, FAULT2 for
channel 2).

You can stop monitoring the per-channel fault status by clicking again on the related [FAULT CHECK]
button.
Press [FAULT RESET] button to reset the channel fault status.

(AN

23.2 How to control up to four expansion boards

This application scenario is based on the multiboard configuration of the on-board switch and resistors of STDES-
OUTO03DO8 (or STDES-OUT04D0O8). Details about how to configure the default board (board 0) and the
additional ones (board 1, board 2, and board 3) are available in UM2863 "Getting started with X-CUBE-OUT3
industrial digital output software for STM32 Nucleo". The following table summarizes the multiboard setup.

Table 2. Configuration of a stack of four expansion boards

Board 0 R101 R102 R103 R104
Board 1 R131 R132 R133 R134
Board 2 R111 R112 R113 R114
Board 3 R121 R122 R123 R124
Note: When using board 2 and board 3, two jumpers must be used to close the morpho connectors pins in the STM32

Nucleo board: CN7.35-36 and CN10.25-26 closed.

It is also possible to obtain information on the configuration of the resistance connections for each board directly
through the GUI by clicking on the image that appears in the window of the respective board (see
Figure 38. STSW-IFAPGUI main control panel), as shown in the following figures.
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Figure 32. Setup for board 0 (default setup)

BOARD

FIT1 Board 1 D15 PB_8

FLT1Board 0

IN1Board 0 -

PB_15

IN1 Board 2 D7 PA_8
Close jumper
o

ND
FLT2 Board 3 D6 PB 10 gy
PA_O A0 FLT2 Board 1 DS PB4
PA_4 A2 N1 Board 3 ] IN2 Board 1 D3 PB_S
PB_0 A3 172 Board 0 I - FUT1 Board 2 D2 PA_10
Close jumper | i
2= 4

IN2 Board 2.

FLT1 Board 3

FLT2 Board 2

IN2 Board 3

On NUCLEO-FAD1RE or NUCLEO-GA31RB. —
4 On NUCLEO-F401RE or NUCLEO-GA31RB |

Figure 33. Setup for board 1

BOAR

FLT1 Board 1

FLT1 Board 0 D14 PB_9

IN1 Board 0 D10 PB_6
N1 Board 1 D9 PC_:
D7 PA8

O s

FLT2 Board 1 D5 PB_4

FIT2 Board 3

IN2 Board 2.

PA_4 A2 IN1 Board 3 AP o IN2 Board 1
PB_O A3 FLT2 Board 0 / f FLT1 Board 2

IN2 Board 3

IN2 Board 0

On NUCLEO-F401RE or NUCLEO-G431RB |

O NUCLEO-FA01RE or NUCLEO-GA31RE
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Step 2.

Figure 34. Setup for board 2

BOARD 2

CNS5.

D:

7
Close jumper
. D6 PB_10 | TETUES pB_15
12 Board 1 D5 PB4
N2 Board 0 D4 PB_3
D3
2

FLT1 Board 3

FUT1 Board 2 D;

IN1 Board 3

FLT2 Board 0

FLT2 Board 2

On NUCLEO-FA01RE or NUCLEO-GA31RE 7
E g On NUCLEO-FA01RE or NUCLEO-GA31RE

Figure 35. Setup for board 3

BOARD 3

CN5

FLT1 Board 1 D15 PB_8
FLT1 Board 0 D14 PB_9

GND
N1 Board 0 D10 PB_6

FLT2 Board 3

FLT2 Board 1

IN2 Board 0

IN2 Board 1

FLT1 Board 2

FLT2 Board 0

FLT2 Board 2

| OnNUCLEO-F401RE or NUCLEO-GA31RB ——
E g On NUCLEO-F401RE or NUCLEO-Ga31R8

Stack up to four X-NUCLEO-OUTO03A1 (or X-NUCLEO-OUT04A1) on top of the NUCLEO-F401RE
flashed with the STSW-OUT3D8F4 firmware (or NUCLEO-G431RB flashed with the STSW-
OUT3D8G4 firmware), through the Arduino® UNO R3 connectors.

Connect the stacked boards to your PC or laptop USB port through a mini-USB cable (for NUCLEO-
F401RE) or micro-USB cable (for NUCLEO-G431RB).

The STM32 is supplied via USB (3.3 V) and the flashed firmware starts running.
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Step 3. Launch the STSW-IFAPGUI.
When the application starts, the firmware running on the STM32 is automatically detected and a COM
port is opened for communication.

Figure 36. STSW-IFAPGUI COM - port opened

-IFAPGUI

[2] Auto detect FW version

Device : 2050
Port: COM17

@

Step 4.  Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware identification
is complete).
A popup window appears to choose the proper system configuration.

Figure 37. System configuration selection panel

#74 %-NUCLEO Boards System Configuration

X-NUCLEO-OUT{ '} A1 System Selection

For X-NUCLEC-OUT03A1 and X-NUCLEO-OUTO4A1 are available two types
of command interfaces

- The first one supports only one board in the default configuration.

- The second one supports up to four boards, the default board

life.cug mented and three others boards that must be properly reconfigured maving some resistors.
The two configurations refer to the single or multi board support firmware version

Single Board System Multi Board System
(Binary: STSW-OUT3F4/G4) (Binary: STSW-OUT3DBF4/G4)

SELECT | SELEET
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Step 5. Select [Multi Board System] and the STSW-IFAPGUI appears on the screen.

Figure 38. STSW-IFAPGUI main control panel
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Step 6.  If all four boards are not physically connected, it is possible to disable the commands on the
unconnected boards using the [DISABLE] button of the relevant boards.

By pressing the same button, you can reenable the board once connected.
Step 7. The main control panel is divided in four rows, one per each board. Each row is divided in two columns,
one per each channel of the on-board device.

All the buttons with blue text are related to the currently active functions.
For each channel:

Use the left part of the GUI section to manage the channel steady state for IPS2050H (or
IPS2050H-32).

- Use the right part of the GUI section to manage its PWM settings.
The following figure shows a detailed view of the GUI section for each channel.

Figure 39. STSW-IFAPGUI channel section
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OFF
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Step 8.  Connect the load and supply the power stage of the X-NUCLEO-OUTO03A1 (or X-NUCLEO-OUTO04A1)
with a 24 V rail via the CN1 connector.

Step 9.  Select the desired switching frequency and duty cycle of the output channel through the dedicated
controls. Use [ON] and [OFF] buttons under [PWM] to start and stop the PWM function.

The button that starts the PWM is activated after selecting a frequency and a duty cycle.
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Step 10. To activate the output channel steady state, use the [ON] button under [Steady State]. Use [OFF] to
deactivate it.

Step 11. Click on the [START] button under [Fault Check] on the right side of the GUI channel section to
monitor the on/off status on the per-channel FAULT pin on IPS2050H (or IPS2050H-32).

You can stop monitoring the fault status by clicking on the related [STOP] button.
Press the [RESET] button to reset the related fault status.

Figure 40. STSW-IFAPGUI in action
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2.3.3 How to get information about the GUI

Information about the GUI revision for the multiboard configuration is available by clicking on [Command
Interface] at the right of the title.

Then, the following window (in the example related to the first revision) appears:

Figure 41. Command interface info

ifﬁ About Command Interface — b

life.augmented

X-NUCLEO-QUTO3A1, X-NUCLEO-OUTO4A1
Multi Board System Command Interface

Revision 1.0.0

24 X-NUCLEO-OUTO05A1 and X-NUCLEO-OUTO06A1 expansion boards
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241 How to control a single expansion board

This application scenario is based on the default configuration of the on-board switch and resistors of the X-
NUCLEO-OUTO05A1 (or X-NUCLEO-OUTO06A1).

Step 1. Stack the X-NUCLEO-OUT05A1 (or X-NUCLEO-OUTO06A1) on top of the NUCLEO-F401RE flashed
with the STSW-OUT5F4 firmware (or NUCLEO-G431RB flashed with the STSW-OUT5G4 firmware),
through the Arduino® UNO R3 connectors.

Step 2. Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB).

The STM32 is supplied via USB (3.3 V) and the flashed firmware starts running.

Step 3.  Launch the STSW-IFAPGUI.

When the application starts, the firmware running on the STM32 is automatically detected and a COM
port is opened for communication.

Figure 42. STSW-IFAPGUI COM - port opened

STSW-IFAPGUI

@ [ Auto detect F\W/ version

Device : 1025
Port: COM17

@

Step 4.  Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware identification
is complete).

A popup window appears to choose the proper system configuration.

Figure 43. System configuration selection panel

£ system Selection I

X-NUCLEO-QUT { 06 } A1 System Selection
15

‘ For X-NUCLEO-OUT05A1 and X-NUCLEO-OUTOGA1 are available two types of command interfaces.
- The first one supports only one board in the default configuration.

- The second one suppaorts up to four boards, the default board and three others boards that must be
life aug mented properly reconfigured moving some resistors
.

The two configurations refer to the single or multi board support firmware version

For X-NUCLEO-OUT 15 is available the command interface supporting a single board

X-NUCLEO-OUT05/06A1 X-NUCLEO-OUT05/06A1 X-NUCLEO-OUT15A1
Single Board System Multi Board System Single Board System
(Binary” STSW-OUTEF4/G4) (Binary: STSW-OUTED4F4/G4) (Binary- STSW-OUT15F4/G4)
Based on IPS 1025H or IPS 1025H-32 Based on IPS 1025H or [PS 1025H-32 Based on IPS1025HF
SELECT SELECT SELECT
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Step 5.  Select [X-NUCLEO-OUTO05/06A1 Single Board System] and the STSW-IFAPGUI appears on the
screen.

Figure 44. STSW-IFAPGUI main control panel
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Step 6.

- Use the left side of the GUI to manage the channel steady state for the IPS1025H (or
IPS1025H-32)

- Use the right side of the GUI to manage its PWM settings.

Step 7. Connect the load and supply the power stage of the X-NUCLEO-OUT05A1 (or X-NUCLEO-OUTO06A1)
with a 24 V rail via the CN1 connector.

Step 8.  Select the desired switching frequency and duty cycle of the output channel through the [PWM SET
ON/OFF COMMANDS] on the right side of the GUI.
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Step 9.  To activate the output channel steady state, click on the [CH ON] button on the left side of the GUI in
the [STEADY STATE COMMANDS]. Use [CH OFF] to deactivate it.

Figure 45. STSW-IFAPGUI in action
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Step 10. Click on the [FAULT CHECK] button on the left side of the GUI to monitor the on/off status on the
desired FAULT pin on IPS1025H (or IPS1025H-32) (FAULT1 for overtemperature, FAULT2 for
overload).

You can stop monitoring the fault status by clicking again on the related [FAULT CHECK] button.
Press the [FAULT RESET] button to reset the related fault status.

242 How to control up to four expansion boards

This application scenario is based on the multiboard configuration of the on-board switch and resistors of STDES-
OUT05D0O4 (or STDES-OUT06D0O4). The following table summarizes the multiboard setup.

Table 3. Configuration of a stack of four expansion boards

Board 0 R101 R103 R114
Board 1 R102 R104 R117
Board 2 R115 R116 R107
Board 3 R120 R119 R118

To get information about the resistance connection configuration for each board directly through the GUI, click on
the image that appears in the window of the respective board (see Figure 52. STSW-IFAPGUI main control
panel), as shown in the following figures.
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Figure 46. Setup for board 0 (default setup)
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Figure 48. Setup for board 2
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Step 1. Stack up to four X-NUCLEO-OUT05A1 (or X-NUCLEO-OUTO06A1) on top of the NUCLEO-F401RE
flashed with the STSW-OUT5D4F4 firmware (or NUCLEO-G431RB flashed with the STSW-
OUT5D4G4 firmware), through the Arduino® UNO R3 connectors.

Step 2. Connect the stacked boards to your PC or laptop USB port through a mini-USB cable (for NUCLEO-
F401RE) or micro-USB cable (for NUCLEO-G431RB).

The STM32 is supplied via USB (3.3 V) and the flashed firmware starts running.
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Step 3. Launch the STSW-IFAPGUI.

When the application starts, the firmware running on the STM32 is automatically detected and a COM
port is opened for communication.

Figure 50. STSW-IFAPGUI COM - port opened
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Duirvd 2T

P SOMTT

@

Step 4.  Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware identification
is complete).

A popup window appears to choose the proper system configuration.

Figure 51. System configuration selection panel
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‘ For X-NUCLEO-OUT05A1 and X-NUCLEO-OUTOGA1 are available two types of command interfaces
- The first one supports only one board in the default configuration.

- The second one suppaorts up to four boards, the default board and three others boards that must be
x properly reconfigured moving some resistors.
hfe' GUQ menfed The two configurations refer to the single or multi board support firmware version

For X-NUCLEO-QUT15 is available the command interface supparting a single board.

X-NUCLEQ-OUTO5/06A1 X-NUCLEO-QUT05/06A1 X-NUCLEQ-OUT15A1
Single Board System Multi Board System Single Board System
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Based on IPS 1025H or IPS 10251-32 Based on [PST025H or IPS 1025H-32 Based on IPST025HF
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Step 5. Select [X-NUCLEO-OUTO05/06A1 Multi Board System] and the STSW-IFAPGUI appears on the
screen.

Figure 52. STSW-IFAPGUI main control panel
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Step 6.  If all four boards are not physically connected, it is possible to disable the commands on the
unconnected boards using the [Disable] button of the relevant boards.

By pressing the same button, you can re-enable the board once connected.
Step 7.  The main control panel is divided in four rows, one per each board. Each row is divided in two columns,

one per each channel of the on-board device. All the buttons with blue text are related to the currently
active functions. For each channel:

- Use the left part of the GUI section to manage the channel steady state for IPS1025H (or
IP1025H-32).

- Use the right part of the GUI section to manage its PWM settings.
The following figure shows a detailed view of the GUI section for each channel.

Figure 53. STSW-IFAPGUI channel section
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Step 8.  Connect the load and supply the power stage of the X-NUCLEO-OUTO05A1 (or X-NUCLEO-OUTO6A1)
with a 24 V rail via the CN1 connector.

Step 9.  Select the desired switching frequency and duty cycle of the output channel through the dedicated
controls. Use [ON] and [OFF] buttons under [PWM] to start and stop the PWM function.

The button that starts the PWM is activated after selecting a frequency and a duty cycle.
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Step 10. To activate the output channel steady state, use the [ON] button under [Steady State]. Use [OFF] to
deactivate it.

You can stop monitoring the fault status by clicking on the related [STOP] button. Press the [RESET]
button to reset the related fault status.

Step 11. Click on the [START] button under [Fault Check] on the right side of the GUI channel section to
monitor the on/off status on the per-channel FAULT pins on IPS1025H (or IPS1025H-32).

Figure 54. STSW-IFAPGUI in action
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243 How to get information about the GUI

Information about the GUI revision for the multiboard configuration is available by clicking on [Command
Interface] at the right of the title.

Then, the following window (in the example related to the first revision) appears:

Figure 55. Command interface info

,le_{a About Command Interface — 674

life.augmented

X-NUCLEO-OUT05A1, X-NUCLEO-OUTO06A1
Multi Board System Command Interface

Revision 1.0.0
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25 X-NUCLEO-OUT07A1 expansion board

251 How to control the expansion board

This application scenario is based on the default configuration of the on-board switch and resistors of the X-
NUCLEO-OUTO7A1.

Step 1. Stack the X-NUCLEO-OUT07A1 on top of the NUCLEO-F401RE flashed with the STSW-OUT7F4
firmware (or NUCLEO-G431RB flashed with the STSW-OUT7G4 firmware), through the Arduino®
UNO R3 connectors.

Step 2. Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB). The STM32 is supplied via USB (3.3
V) and the flashed firmware starts running.

Step 3.  Connect the load and supply the power stage of the X-NUCLEO-OUTO07A1 with a 24 V rail via the CN1
connector.

Step 4. Launch the STSW-IFAPGUI. When the application starts, the firmware running on the STM32 is
automatically detected and a COM port is opened for communication.

Figure 56. STSW-IFAPGUI COM - port opened

STSW-IFAPGLUI

@ [l Auto detect FW version

Device : 4260
Port: COMS2

@

Step 5. Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware identification
is complete). The GUI automatically identifies the board configuration based on the information
provided by the firmware.

Figure 57. STSW-IFAPGUI identification complete

STSW-IFAPGLUI

N [l Auto detect Fi version

Device: 4280
Port: COMS2

@
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Step 6.  When the board identification phase has been completed the related STSW-IFAPGUI appears on the
screen.

Figure 58. STSW-IFAPGUI main control panel
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Step 7.  The main control panel includes the sections:

- four channel control sections, one for each device channel, to control the Steady State or PWM
mode.

- six diagnostic sections related to FAULT, OL device pins, and DIAG1, DIAG2, DIAG3 and DIAG4
signals

- a Channels Selection section to perform operation on the selected channels with a single click

- a Command Reset section to restore the main control panel startup status

All the buttons with blue text refer to the functions currently active, when the text is gray the function
will be activated after a preliminary action, such as setting the frequency and duty cycle of the PWM.

- Use the Channel [Steady State] GUI section to manage the channel steady state for
IPS4260LM. The [ON] and [OFF] buttons are used to turn a channel on or off respectively. The
[ON] button for each channel is enabled at the startup. When a channel is on in steady state
mode the green LED corresponding to that channel will be on, the [OFF] button will be enabled,
and the [ON] button disabled. When a channel is turned on in steady state mode it will not be
possible to use the PWM mode. To use the PWM, the steady state of the channel must first be
switched off.

Figure 59. STSW-IFAPGUI Channel section, Steady State enabled and ready to use

Channel 1

Steady Frequency [Hz]  Duty Cycle[x] P
Stafe min 3.1 max 100 min 0 max = 100 LILI
0 Hz - 0% =
‘ DN ON
D1
OFF OFF

Figure 60. STSW-IFAPGUI Channel section, Steady State on

Channel 1

Steady Frequency [Hz] Duty Cycle[%] P
Stata min 0.1 max 100 min 0 max = 100 LI
0 Hz j: o= =
. ON ON
.
OFF OFF

- Use the channel [PWM] GUI section to manage the channel PWM settings and to power on or off
the channel input in PWM mode. The button [ON] starting the PWM will be enabled when both
the frequency and the duty cycle values for the channel have been selected through the
dedicated controls and the steady mode is off for the channel. The PWM on will be signalized by
the green LED blinking according to the frequency and duty cycle chosen. Use the [OFF] button
to stop the PWM function.
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Figure 61. STSW-IFAPGUI channel section, PWM ON state
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Step 8.  The diagnostic sections allow you to check the status of the diagnostic pins and signals available on
the board. The pins and signals that is possible to check are:

- FAULT: Cut-off and thermal shutdown pin. Common diagnostic pin both for thermal shutdown and
cut-off

- OL: Cumulative power stage open load or short ground common diagnostic

- DIAG1: Channel 1 cut-off and thermal shutdown diagnostic

- DIAG2: Channel 2 cut-off and thermal shutdown diagnostic

- DIAG3: Channel 3 cut-off and thermal shutdown diagnostic

- DIAG4: Channel 4 cut-off and thermal shutdown diagnostic

Use the [FAULT pin status check] section to start and stop the check on the device FAULT pin.

Figure 62. STSW-IFAPGUI FAULT pin status check section

FAULT pin stztus check
sTART | stor | reser |
D8

Click on the [START] to monitor the on/off status of the FAULT pin onIPS4260LM. The FAULT is a
Common Diagnostic pin, and it is activated (forced low) for both for thermal shutdown and cut-off.
When a fault condition is triggered, the red LED into the section will light up. The pin check in progress
is signaled by the activation of the progress bar.

Figure 63. STSW-IFAPGUI FAULT pin status check in progress
FAULT pin ststus check

starT | stop | reseT |
E—; T

Click on the [STOP] button to stop the FAULT pin check and on the [RESET] button to clear the last pin
condition which is kept displayed after the stop.

Use the [OL pin status check] section to start and stop the check on the device OL pin. It is the
cumulative power stage open load or short ground common diagnostic, forced low when fault condition
occurs.

Figure 64. STSW-IFAPGUI OL pin status check section

OL pin status check
start | stop | reser | I
D7

Click on the [START] to monitor the on/off status of the OL pin on IPS4260LM. The OL is a Common
Diagnostic pin, and it is forced low when activated. When an OL fault condition is triggered, the red
LED into the section will light up, as shown in the following figure. The pin check in progress is signaled
by the activation of the progress bar.
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Figure 65. STSW-IFAPGUI OL pin status check in progress

OL pin status check
start | stop | reser | )
D7

e

Click on the [STOP] button to stop the OL pin check and on the [RESET] button to clear the last pin
condition which is kept displayed after the stop.

Below is a description of how to use the monitoring of the DIAG1, DIAG2, DIAG3 and DIAG signals.
Since the operation is similar for all four, the operation will be explained only once by generically
indicating one of the four signals with DIAGx.

Use the [DIAGx pin status check] section to start and stop the check of the device DIAGx diagnostic
signal.

Figure 66. STSW-IFAPGUI DIAGx signal status check section

DIAGT pin status check
sTART | stor | ReseT | @

Click on the [START] to monitor the on/off status of the DIAGx signal on X-NUCLEO-OUT07A1. The
DIAGx is a per-channel diagnostic pin, and it is activated (forced low) in case of thermal shutdown.
When a fault condition is triggered, the red LED into the section will light up. The signal check in
progress is signaled by the activation of the progress bar.

Figure 67. STSW-IFAPGUI DIAGx signal status check in progress

DIAGT pin status check

starT | stop | reseT | @

e

Click on the [STOP] button to stop the DIAGXx signal status check and on the [RESET] button to clear
the last signal condition which is kept displayed after the stop.

Step 9.  Click on the [RESET] button in the bottom-right part of the main control panel to stop all operations in
progress (channels switched on in steady state or PWM mode, diagnostic checks on going). All
frequency and duty cycle values selected for the PWM are also reset.

Figure 68. STSW-IFAPGUI Commands Reset button

Commands Reset RESET |
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25.2 How to get information about the GUI

Information about the GUI revision is available by clicking on the interface title (See Figure 58. STSW-IFAPGUI
main control panel). Then, the following window (in the example related to the first revision) appears:

Figure 69. Command interface info

&% About Command Interface - b4

Lys

life.augmented

X-NUCLEOQ-QUTOTA1

Industrial Digital output expansion boards based on

IPS4260LM

Graphical Command Interface
Revision 1.0.0

253 Information about the pin connections

The device pin connections to the microcontroller are shown by clicking on the yellow info logo on the left of the
board image (See Figure 58. STSW-IFAPGUI main control panel). The following figure shows the Board
Connections window shown after the click for X-NUCLEO-OUTO07A1.

Figure 70. Board Pin Connections

i%ﬁ K-NUCLEO-OUTO7AT Pin Connection

"I lfe.cugmented X-NUCLEO-OUTO07A1 Pin Connection

254 Information about the device

It is also possible to obtain information on the features of the device mounted on the board. Simply with a click on
the device package picture (See Figure 58. STSW-IFAPGUI main control panel).
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Figure 71. Get Command Interface info

Then, the following window appears:

Figure 72. Device Features

5% 1PS4260LM Description, Features and Applications - m] X

Ky[ IPS4260LM
Quad low-side intelligent power switch

Description

The IPS4260LM is a monolithic high speed (fgyy up to 250 kHz) device, which can drive four independent
capacitive, resistive or inductive loads with one side connected to supply voltage. The channels can

be parallelized to reduce power dissipation. When connected to Vcc rail, four integrated catch diodes clamp

the turn-off transients generated by inductive loads even with huge inductance; combined with proper external
TVS connected to VCC or to GND the IC allows fast decay, too. Each channel is protected against overload or
short circuit event: the intervention level can be set by an external resistor on Iy pin - Built-in thermal shutdown
protects the chip against overtemperature even in case of short-circuit. If enabled, the integrated cut-off
protection features a non-dissipative protection in case of overload; it limits both the output average current
value and, consequently, the device overheating. Cut-off delay/restart can be programmed by external

resistors on CoD pin; it can be disabled by shorting CoD to GND. Two common diagnostic open drains HISSOP20
pins (OL, for open load and FLT for cut-off and thermal shutdown) together with the four open drain on

each INx pin (cut-off and thermal shutdown) feature an extensive diagnostic of the chip.

Features

- 8V 10 50 V operating voltage range . Fast demagnetization of inductive loads with integrated catch diodes clamping

- Four independent protected channels tum-off transients

. Vee undervoltage lock-out - Ground and V¢ wire break protection

- High speed operation (t,, t; < 1 ps) - Vec overvoltage protection

. Programmable load current limitation level by external resistor +  Common open load diagnostic

- Typical operating load current 0.5 A (per channel) / 2 A (one channel) - Common thermal shutdown and overload diagnostic

- Thermally independent junction overtemperature protections N Per channel thermal shutdown diagnostic

- Programmable non-dissipative shori-circuit protection (cut-off) by extemal - Designed to meet IEC 61131-2, IEC61000-4-2, IEC61000-4-4 and
resistor IEC61000-4-5

«  Open load (off-state) and short-to-ground activated by external pull-down *  Miniaturized HTSSOP20 package
resistors.

Applications

- Programmable logic control
- Industrial PC peripheral input/output
- Numerical control machines
- General low-side switch applications
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255 Close the command interface
To close the command interface, use File/Close in the top-left part of the GUI.

Figure 73. STSW-IFAPGUI close the command interface

STSWHIFAPGUI (C

i File

Close

The command interface can be opened again by clicking on the Nucleo icon as described above.

2.6 X-NUCLEO-OUT08A1 and X-NUCLEO-OUT10A1 expansion boards

2.6.1 How to control a single expansion board

In this application scenario, the default X-NUCLEO-OUT08A1 (or X-NUCLEO-OUT10A1) on-board switch and
resistor configuration is applied.

Step 1. Stack the NUCLEO-F401RE board flashed with the STSW-OUT8F4 firmware (or NUCLEO-G431RB
flashed with STSW-OUT8G4) on the X-NUCLEO-OUT08A1 (orX-NUCLEO-OUT10A1) through the
Arduino® UNO R3 connectors.

Step 2.  Connect the two stacked boards to your PC/laptop USB port through a mini-USB (for NUCLEO-
F401RE) or micro-USB cable (for NUCLEO-G431RB).

Step 3.  Launch the STSW-IFAPGUI.

When the application starts, the firmware running on the STM32 is automatically detected and a COM
port is opened for communication.

Step 4.  Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware identification
has completed).

Figure 74. STSW-IFAPGUI main control panel
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2.6.2

Step 5.

Step 6.

Step 7.

Step 8.

Note:

Step 9.

Note:

Step 10.

Tick the box on the top left corner of the GUI to enable the DEFAULT board.

Figure 75. STSW-IFAPGUI single chip control panel
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Connect the load and supply the power stage of the X-NUCLEO-OUTO08A1 (or X-NUCLEO-OUT10A1)
with a 24 V rail via CN1 connector.
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Select the desired switching frequency and duty cycle of the output channel through the [PWM
COMMANDS] on the top right side of the GUI.

Click the [ON/OFF] button (just below the Frequency Selection area) to activate or deactivate the
output channel.

The output channel steady state can be activated by clicking on the [ON] button on the right of the
[INPUT] label.

Click on the [START] button on the right of the [DIAG] and [OUT_FB] labels to monitor the on/off status
of the DIAG pin on IPS160HF (or IPS161HF) and the output voltage status (if activated by setting J13
appropriately).

You can stop monitoring these feedback signals by clicking on the [STOP] button.

In some cases it may be necessary to supply the board 30 V for proper activation of the signals on
the GUI.

Use one of the following options to test Q1 and the on-board circuit for the fast discharge of high
capacitive load:
- Click on the [ON/OFF] button on the right of the [NchDRV] label to activate Q1 in steady state.

- Tick the box on the left of the [Nch Enable] label and then select its activation delay after the
output gets inactive and its activation length during the output deactivation window.

Both timing parameters are defined as a percentage of the deactivation window of the output channel
by the [Delay %] and [Length %] selectors.

How to control two expansion boards

The STSW-IFAPGUI and the STSW-OUT8F4 or STSW-OUT8G4 firmware can also control two stacked shields
(two X-NUCLEO-OUTO08A1, or two X-NUCLEO-OUT10A1 expansion boards, or one of each).

Step 1.

Configure the jumper and resistors of the second (ALTERNATE) board as described in UM2715 (for X-
NUCLEO-OUTO08A1) and UM2716 (for X-NUCLEO-OUT10A1), freely available on www.st.com.
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Step 2.  Tick the [Enable/Disable] boxes of the DEFAULT and ALTERNATE board on the GUI.

Figure 76. STSW-IFAPGUI dual chip control panel
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The control panel of the ALTERNATE board is a clone of the DEFAULT one, so you can follow the
steps described in Section 2.6.1.

2.7 X-NUCLEO-OUT09A1 and X-NUCLEO-OUT19A1 expansion boards

271 How to control the expansion board

This application scenario is based on the default configuration of the on-board switch and resistors of the X-
NUCLEO-OUT09A1 (or X-NUCLEO-OUT19A1).

Step 1.  Stack the X-NUCLEO-OUT09A1 (or X-NUCLEO-OUT19A1) on top of the NUCLEO-F401RE flashed
with the STSW-OUT9F4 firmware (or NUCLEO-G431RB flashed with the STSW-OUT9G4 firmware),
through the Arduino® UNO R3 connectors.

Step 2.  Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB).

The STM32 is supplied via USB (3.3 V) and the flashed firmware starts running.

Step 3.  Connect the load and supply the power stage of the X-NUCLEO-OUTO09A1 (or X-NUCLEO-OUT19A1)
with a 24 V rail via the CN1 connector.
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Step 4. Launch the STSW-IFAPGUI.

When the application starts, the firmware running on the STM32 is automatically detected and a COM
port is opened for communication.

Figure 77. STSW-IFAPGUI COM - port opened

STSW-IFAPGLUI

N [l Auto detect Fi version
Device: 8160
Port: COM17

@

Step 5. Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware Identification
is complete).

Step 6.  The STSW-IFAPGUI appears on the screen.

Figure 78. STSW-IFAPGUI main control panel

STSW-IFAPGUI (COM5T7)

i File

‘,’ soougmeres X-NUCLEO-OUT { %2} A1 tascaon 1Ps { 21°%79 } command interface
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State mmowmax 100 min 0 max = 100 State || min01max100  min 0 max 100 |
:
—r

ON
IPS8T60HQ - IPS8T60HQ-T ‘ ‘
Octal high side drivers
Octal channel high-side driver OFF OFF

Channel 3 Channel 4
Stosdy Frequency [Hz]  Duty Cycle[%]  PUM Stosdy Frequency [Hz]  Duty Cycle[%]  PHUM
: State || min0.1max 100 min 0 max 100 State || min 01 max 100 min 0 max 100
e
ON LRl Swlf oN oN
Supported Expansion Boards:

X-NUCLEC-OUTO9AT OFF OFF
XNUCLEO-OUTTIAT

Channel 6

Steady || Frequency [Hz]  Duty Cycle [%]
State || min 0.1 max 100 min 0 max State mm 07max100  min 0 max 100

P

Jeeliee

Thermal shutdown diagnostic pin —
Status check Channel 7

Steady || Frooncy [e]  Duty Cyce 1]

L g

Commands Reset

RESET

Channel 8
Steady || Freguency Mzl Duy Cyce[%]  PHM Freguency [Hz]  Duy Cycle[%]  PHM
stART| stop | Reser State || min0.1max 100 min 0max 100 Stasdy || 0T mac 100 min @ 100
2 Sute
S S, W T ov || gl ow o Sl 3 Sl oN
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Step 7.  The main panel is divided into:
- eight channel control sections, one for each channel
- a diagnostic section
- a command reset section

All the buttons with blue text are related to the currently active functions.
The channel control sections are used to switch on or off the channels in steady state and PWM mode.

- Use the Channel [Steady State] GUI section to manage the channel steady state for IPS8160HQ
(or IPS8160HQ-1). The [ON] and [OFF] buttons are used to turn a channel on or off respectively.
The [ON] button for each channel is enabled at the startup.

When a channel is on in steady state mode the green LED corresponding to that channel will be
on and the [OFF] button will be enabled, and the [ON] button disabled. When a channel is turned
on in steady state mode it will not be possible to use the PWM mode. In order to use the PWM,
the steady state of the channel must first be switched off.

- Use the channel [PWM] GUI section to manage the channel PWM settings and to power on or off
the channel input in PWM mode. The [ON] button starting the PWM will be enabled when both
the frequency and the duty cycle values for the channel have been selected through the
dedicated controls and the steady mode is off for the channel. The PWM on will be signalized by
the green LED blinking according to the frequency and duty cycle chosen. Use the [OFF] button
to stop the PWM function.

The following figures show a detailed view of the GUI Channel section functions.

Figure 79. STSW-IFAPGUI channel section, Steady State enabled and ready to use

Channel 1
Steady Freguency [Hz] Duty Cyele [%] P

Stale min 0.1 max 100 min 0 max = 100

0 Hz :I: 0z :I:
ON s il ON

Figure 80. STSW-IFAPGUI channel section, Steady State ON

Channel 1

Frequency [Hz] Duty Cycle [%] P
Msm min 0.1 max 100 min O max = 100

[0 hz + [ox =
on i il ON
sk X ¥

Figure 81. STSW-IFAPGUI channel section, PWM ON

Channel 7
Freguency [Hz] Diuty Cycle 1[76.[! P

min 0.1 max 100 min { max
[p5-24z =] [ax
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Step 8.  The diagnostic section is related to the thermal shutdown condition check. Click on the [START] button
under [Thermal shutdown diagnostic pin Status Check] to monitor the on/off status of the STATUS
pins on IPS8160HQ (or IPS8160HQ-1). The STATUS is a diagnostic pin at chip level. The activation of
the status pin check is signalized by the bar under the diagnostic LED. When a fault condition is
triggered, the red LED will light up. Click on the [STOP] button to stop the STATUS pin check and on
the [RESET] button to clear the last pin condition displayed

Figure 82. STSW-IFAPGUI status check

Thermal shutdown diagnostic pin
Status check

start| stop | Rmeser |

Figure 83. STSW-IFAPGUI status check activated (no fault condition triggered)

Thermal shutdown diagnostic pin
Status check

starT | stop | ReseT |

Step 9.  Click on the [RESET] button in the [Commands Reset] section to stop all operations in progress
(channels switched on in steady state or PWM, status pin check activated). All frequency and duty
cycle values that have been selected are also reset.

Figure 84. STSW-IFAPGUI commands reset

Commands Reset

RESET |

Step 10. To close the command interface, use File/Close in the top-left part of the GUI. The command interface
can be opened again by clicking on the Nucleo icon as described above.

UM2509 - Rev 11 page 43/110


https://www.st.com/en/product/IPS8160HQ?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/IPS8160HQ-1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509

‘_ UM2509
,’ Running the graphical user interface

2.7.2 How to get information about the GUI

Information about the GUI revision is available by clicking on [Command Interface] at the right of the title. Then,
the following window (in the example related to the first revision) appears:

Figure 85. Command Interface info

{5 About Command Interface - X

Lys

life.augmented

X-NUCLEO-QUTO09A1, X-NUCLEO-QUT19A1
Comm Interface

Revision 1.0.0

273 Information about the pin connections

The device pin connections to the microcontroller are shown by clicking on the board image.

Figure 86. Board setup

i Boards Pin Connection 5 = =

‘1’ its.ougmented X-NUCLEO-OUTO09A1, X-NUCLEO-OUT19A1 pin connections

STATUS

3v3
5v0

GND

2.7.4 Close the command interface

To close the command interface, use File/Close in the top-left part of the GUI.

Figure 87. STSW-IFAPGUI close the command interface

STSWHFAPGUI (COMEE)

t File

Close

The command interface can be opened again by clicking on the Nucleo icon as described above.
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2.8 X-NUCLEO-OUT11A1 and X-NUCLEO-OUT13A1 expansion boards

2.8.1 How to control the expansion board

This application scenario is based on the default configuration of the on-board switch and resistors of the X-
NUCLEO-OUT11A1 (or X-NUCLEO-OUT13A1).

Step 1. Stack the X-NUCLEO-OUT11A1 (or X-NUCLEO-OUT13A1) on top of the NUCLEO-F401RE flashed
with the STSW-OUT11F4 firmware (or NUCLEO-G431RB flashed with the STSW-OUT11G4 firmware),
through the Arduino® UNO R3 connectors.

Step 2. Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB). The STM32 is supplied via USB (3.3
V) and the flashed firmware starts running.

Step 3.  Connect the load and supply the power stage of the X-NUCLEO-OUT11A1 (or X-NUCLEO-OUT13A1)
with a 24 V rail via the CN1 connector.

Step 4. Launch the STSW-IFAPGUI. When the application starts, the firmware running on the STM32 is
automatically detected and a COM port is opened for communication.

Figure 88. STSW-IFAPGUI COM - port opened

STSW-HIFAPGUI

@ [l Auto detect Flf version
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Step 5. Click on the GUI STM32 Nucleo icon after it turns blue. After the click a system selection windows are
shown, because there are more than one system using device of the same 808 family.

Figure 89. System configuration selection panel

{35 X-NUCLEQ and STEVAL Board System Selection

r x-NUCLEO-0UT{ ''"'*} A1 and STEVAL-IFP {*1*7}v1 System Selection
' I Using the select button it is possible to choose between three configurations of board systems:
life.augmented 1. Single board system based on X-NUCLEO-OUT11AT or X-NUCLEO-OUT13A1 or STEVALIFPO41V1 or STEVALIFPO47V.

2. Up to two boards system configured in parallel independent mode based on X-NUCLEOQ-OUT12A1 or X-NUCLEO-OUT14A1 or

STEVAL-IFP042V1 or STEVAL-IFP048V1
3. Two boards system configured in daisy chain mode based on X-NUCLEO-OUT12AT or X-NUCLEQ-QUT14A1 or
1

STEVAL-IFP042V1 or STEVAL-IFP048V

X-NUCLEO-DUT11AT (ISO808) X-NUCLEO-OUT12A1 (IS0808A) X-NUCLEO-OUT12A1 (ISOZ08A)
X-NUCLEO-QUT13A1 (ISO808-1) X-NUCLEO-QUT14AT (ISO808A-T) X-NUCLEO-OUT14A1 (ISO808A-T)
STEVALIFPO41V1 (I502080) STEVALIFPO42V1 (ISOB08AQ) STEVAL-IFP42V1 (IS0B0BAQ)
STEVAL-IFPB47V1 (1SOB08Q-1) STEVAL-FPO48V1 (ISOB0BAG-T) STEVAL-FPO48V1 (ISOB08AQ-T)
SINGLE BOARD SYSTEM PARALLEL INDEPENDENT MODE DAISY CHAIN MODE
(Binary: STSW-OUT11F4/G4) (Binary: STSW-OUT12F4/G4) (Binary- STSW-OUT12F4/G4)

SELECT SELECT SELECT

In this case the option one must be selected. It is necessary to have flashed the correct firmware
(STSW-OUT11F4 or STSW-OUT11G4) in the microcontroller to avoid errors when opening the
command interface, in fact if the firmware is not the correct one an error message will be shown. After

the system selection and firmware identification the logo will be green.

Figure 90. STSW-IFAPGUI identification complete

N [l Auto detect Ff version

Device: 808
Port: COM32
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Step 6. The STSW-IFAPGUI appears on the screen.

Figure 91. STSW-IFAPGUI main control panel
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Step 7.  Use the Command Interface.
The main panel is divided into:
eight channel control sections, one for each channel

- control mode section

- the outputs enable section

- a diagnostic section

- commands reset section

All the buttons with blue text are related to the currently active functions.

- Use the [Control Mode Used] section to choose the control mode state for ISO808 or ISO808-1
or ISO808Q or ISO808Q-1. The [SCM] button selects the Direct Control Mode, the [DCM] button
selects the Synchronous Control Mode. At the command interface startup, the default mode is
Synchronous, so the change mode to [DCM] button is enabled.

Figure 92. STSW-IFAPGUI control mode selection

Control Mode Used
SYNCHRONOUS CONTROL MODE

SYNCH— SCM | DCM I—DJ"H’ECI"

- Use the [Output Enable Pin] section to enable the outputs for ISO808 or ISO808-1 or ISO808Q
or ISO808Q-1. At the startup the outputs and all commands into the channels control section are
disabled.

Figure 93. STSW-IFAPGUI Output Enable Pin control

Output Enable Pin

ENABLE | ‘ DISABLE |

The channel control sections are used to switch on or off the channels in steady state or PWM
mode

- Use the Channel [Steady State] GUI section to manage the channel steady state for ISO808 or
ISO808-1 or ISO808Q or ISO808Q-1. The [ON] and [OFF] buttons are used to turn a channel on
or off respectively. The [ON] button for each channel is not enabled after the commands interface
startup until the outputs are enabled. When a channel is on in steady state mode the green LED
corresponding to that channel will be on, the [OFF] button will be enabled, and the [ON] button
disabled. When a channel is turned on in steady state mode it will not be possible to use the
PWM mode. In order to use the PWM, the steady state of the channel must first be switched off.

- Use the channel [PWM] GUI section to manage the channel PWM settings and to power on or off
the channel input in PWM mode. The [ON] button starting the PWM will be enabled when the
outputs are enabled and both the frequency and the duty cycle values for the channel have been
selected through the dedicated controls and the steady mode is off for the channel. The PWM on
will be signalized by the green LED blinking according to the frequency and duty cycle chosen.
Use the [OFF] button to stop the PWM function.

The following figures show a detailed view of the GUI Channel section functions.
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Figure 94. STSW-IFAPGUI channel section, Steady State control enabled and ready to use

Channel 1

Steady Frequency [Hz] Duty Cycle [%] P
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Figure 95. STSW-IFAPGUI channel section, Steady State on

Channel 1
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Figure 96. STSW-IFAPGUI channel section, PWM on
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Step 8.  The diagnostic section is related to the thermal shutdown condition check. Click on the [START] button
under [Thermal shutdown diagnostic pin Status Check] to monitor the on/off status of the STATUS
pins on ISO808 or ISO808-1 or ISO808Q or ISO808Q-1. The STATUS is a diagnostic pin at chip level.
The activation of the status pin check is signalized by the bar below the diagnostic LED. When a fault
condition is triggered, the red LED will light up. Click on the [STOP] button to stop the STATUS pin
check and on the [RESET] button to clear the last pin condition displayed.

Figure 97. STSW-IFAPGUI status check before activation

Thermal shutdown diagnostic pin
Status check

start| stop | Rmeser |

Figure 98. STSW-IFAPGUI status check activated, no fault

Thermal shutdown dagnasiic pin
Status check

starT | stop | meser |

Step 9. Click on the [RESET] button in the [Commands Reset] section to stop all operations in progress,
(channels switched on in steady state or PWM, status pin check activated). All frequency and duty
cycle values that have been selected are also reset.

Figure 99. STSW-IFAPGUI commands reset

Commands Reset

RESET |

2.8.2 How to get information about the GUI

Information about the GUI revision for the system you are using is available by clicking on [Command Interface]
at the left part of the title.Then, the following window (in the example related to the first revision) appears:

Figure 100. Command interface info

#ﬁ About Command Interface — o

life.augmented

X-NUCLEO-OUT11A1, X-NUCLEO-QUT13A1
STEVAL-IFP041V1, STEVAL-IFP047V1
System Command Interface

Rewvision 1.0.0
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2.8.3 How to get information about the Device Features

Information about the device feature is available by clicking on devices pictures on tthe top-left part of the
command interface.

Figure 101. How to get devices info

150808 508080
F50808-1 F508080-1

e

TFOFPN32
Octal channal high sida drivers

Then, the following window appears:

Figure 102. Devices info

éﬂ 150808, 1S0808-1,1S0808Q, 1S0808Q-1 Features and Applications - [m} ®

‘— 1SO808, 1SO808-1
’, lite.augmented

1IS0O808Q, 1S0808Q-1

Galvanic isolated octal high side power solid state relay for high inductive loads @
PowerS0-36 TFQFPN32
Features om0 15080001
Veeamr) =45V - Overvoltage protection (Ve clamping)
'Wide process side op. range Vec =9.210 36 V » Loss of GND and V. protections
Rops{on) =0.125 Q per channel (TYP) - Very low process and logic sides supply current
Fast demagnetization of inductive lads Vpemagrve) = Ve - 54 V - Logic side 5V and 3.3V TTL/CMOS and MCU compatible 1/0s
Per channel process side op. current - Common output enable/disable pin
—  ISOB0B/NSOB08Q loyr < 0.7 A - Under-voltage shut down with auto restart and hysteresis
—  150808-1/150808Q1 loyr < 1 A +  Common fault open drain diagnostic
Short circuit protection on output channels Reset function for IC outputs disable
—  1SOB0S/ISOB0EQ Imquany = 0.7 A + High common mode transient immunity
—  ISOB0/ISOB0BA g = 1 A - E:ﬁ;%r}:i]w meet IEC 61000-4-2, IEC 61000- 4-4, IEC 61000-4-5 and IEC

Per-channel over-temperature protection with thermal independence of separate
channels

Case over-temperature protection

UL1577 and UL508 certified
Safety limits according to VDE 0844-11
PowerS0-36, TFQFPN32 9x11

Applications
Programmable logic control
Industrial PC peripheral input/output
Numerical control machines
Drivers for all type of loads (resistive, capacitive, inductive)

284 Information about the pin connections

The device pin connections to the microcontroller are shown by clicking on the board image.
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Figure 103. Board setup

i3 BOARD Connections - O X
X-NUCLEO-OUT11A1, X-NUCLEO-OUT13A1, STEVAL-IFP041V1, STEVAL-IFP047V1
’, Connections

life.augmented

antlantaptaptantlan
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2.8.5 Close the command interface

To close the command interface, use File/Close in the top-left part of the GUI.

Figure 104. STSW-IFAPGUI close the command interface

STSWwW-IFAPGUI (COMSE)

¢ File

Close

The command interface can be opened again by clicking on the Nucleo icon as described above.

2.9 X-NUCLEO-OUT12A1 and X-NUCLEO-OUT14A1 expansion boards

291 How to setup a multiboard system
This application scenario is based on the multiboard configuration using the on-board jumpers and resistors of the
X-NUCLEO-OUT12A1 (or X-NUCLEO-OUT14A1).
There are two different scenarios:
. Parallel Independent Mode
. Daisy Chain Mode

In the parallel independent mode, it is possible to drive up to two boards independently to get an 8+8 channels
system. The board resistors must be properly configured. The first board, called Board 0 has the default resistor
configuration and you don’t have to do anything. For the second, called Board 1, it is necessary to unsolder some
resistor and solder them in a new position as described in the following table:
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Table 4. Resistors configuration of two stacked expansion boards in Parallel Independent Mode

Board 0 | R106 R105 R104 R103 R119 R108 R107
Board 1 | R106 - R105 R104 R114 R109 R113 R111

To use the command interface, it's not necessary to have booth boards. Can be stacked on the nucleo board only
one of the two X-NUCLEO, but it is necessary to refer to the board number accordingly to the resistors
configuration. Furthermore, the correct jumper setup must be used:

J5 open

J3 Closed 1-2, 3-4, 5-6

J4 Closed 5-6

J6 Closed 1-2, 3-4, 5-6, 7-8 to enable active state led for OUT1-4
J7 Closed 1-2, 3-4, 5-6, 7-8 to enable active state led for OUT5-8
J9, J10 closed

J12: Closed 1-2

J13: Closed 1-2

In Daisy Chan mode the two board connections create a unique system. So, the two boards are not independent
and must always be stacked together on the Nucleo board. In this case two stacked boards using Daisy Chain
implement a 16 channels system.

Table 5. Configuration of a stack of two expansion boards in Daisy Chain Mode

Board 0 | R106 R102 R104 R103 R119 R108 R107
Board 1 | R106 R102 R105 - R103 R119 R113 R111

The jumper setup for the Daisy Chain Mode is:
J5 open
J3 Closed 1-2, 3-4, 5-6
J4 Closed 5-6
J6 Closed 1-2, 3-4, 5-6, 7-8 to enable active state led for OUT1-4
J7 Closed 1-2, 3-4, 5-6, 7-8 to enable active state led for OUT5-8
J9, J10 closed
. Board 0:
- J12: Closed 1-2
- J13: Closed 3-4
. Board 1:
- J12: Closed 3-4
- J13: Closed 1-2
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29.2 How to control the expansion boards

Step 1. Stack the X-NUCLEO-OUT12A1 (or X-NUCLEO-OUT14A1) on top of the NUCLEO-F401RE flashed
with the STSW-OUT12F4 firmware (or NUCLEO-G431RB flashed with the STSW-OUT12G4 firmware),
through the Arduino® UNO R3 connectors.

Step 2. Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB). The STM32 is supplied via USB (3.3
V) and the flashed firmware starts running.

Step 3.  Connect the load and supply the power stage of the X-NUCLEO-OUT12A1 (or X-NUCLEO-OUT14A1)
with a 24 V rail via the CN1 connector.

Step 4. Launch the STSW-IFAPGUI. When the application starts, the firmware running on the STM32 is
automatically detected and a COM port is opened for communication.

Figure 105. STSW-IFAPGUI COM - port opened

STSW-HIFAPGUI

@ [l Luto detect Flf version
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Step 5. Click on the GUI STM32 Nucleo icon after it turns blue. After the click a system selection windows are
shown, because there is more than one system using device of the same 808 family.

Figure 106. System configuration selection panel

{35 X-NUCLEQ and STEVAL Board System Selection

r x-NUCLEO-0UT{ ''"'*} A1 and STEVAL-IFP {*1*7}v1 System Selection
' I Using the select button it is possible to choose between three configurations of board systems:
life.augmented 1. Single board system based on X-NUCLEO-OUT11AT or X-NUCLEO-OUT13A1 or STEVALIFPO41V1 or STEVALIFPO47V.

2. Up to two boards system configured in parallel independent mode based on X-NUCLEOQ-OUT12A1 or X-NUCLEO-OUT14A1 or

STEVAL-IFP042V1 or STEVAL-IFP048V1
3. Two boards system configured in daisy chain mode based on X-NUCLEO-OUT12AT or X-NUCLEQ-QUT14A1 or
1

STEVAL-IFP042V1 or STEVAL-IFP048V

X-NUCLEO-DUT11AT (ISO808) X-NUCLEO-OUT12A1 (IS0808A) X-NUCLEO-OUT12A1 (ISOZ08A)
X-NUCLEO-QUT13A1 (ISO808-1) X-NUCLEO-QUT14AT (ISO808A-T) X-NUCLEO-OUT14A1 (ISO808A-T)
STEVALIFPO41V1 (I502080) STEVALIFPO42V1 (ISOB08AQ) STEVAL-IFP42V1 (IS0B0BAQ)
STEVAL-IFPB47V1 (1SOB08Q-1) STEVAL-FPO48V1 (ISOB0BAG-T) STEVAL-FPO48V1 (ISOB08AQ-T)
SINGLE BOARD SYSTEM PARALLEL INDEPENDENT MODE DAISY CHAIN MODE
(Binary: STSW-OUT11F4/G4) (Binary: STSW-OUT12F4/G4) (Binary- STSW-OUT12F4/G4)

SELECT SELECT SELECT

In this case there are two options selectable:

- 2: Parallel Independent Mode

- 3: Daisy Chain Mode

The firmware to be flashed in the microcontroller must be STSW-OU12F4 or STSW-OUT12G4, a not

corrected firmware will generate an error message in command interface opening phase.
After the system selection and firmware identification the logo will be green.

Figure 107. STSW-IFAPGUI identification complete

HIFAPGUI

N [l Luto detect Flf version

Devic=: 808
Port : COM38

page 55/110

UM2509 - Rev 11




‘_ UM2509
,’ Running the graphical user interface

Step 6. The STSW-IFAPGUI appears on the screen. The following figures show the command interface startup
window for parallel independent and daisy chain mode.

Figure 108. STSW-IFAPGUI - parallel independent system main control panel

PGUI (COMSE)

‘, e augmented @ Command Interface for X-NUCLEO-OUT{ |7 } A1 and STEVAL-IFP { (1o} v

BOARD 0 | BoARD 1 Parallel Indep System Ce
=
BOARD 0 Channel 1 Channel 2 !
X-NUCLEO-OUT12AT STEVALIFO4VT Steady Freguency [Hz] Duty Cycle [ ] Steady Freguency [Hz] Duty Cycle [%] P T —
X-NUCLED-OUT14A1 STEVAL-IFOISVI “State mm 0.1 max 100 mm 0 max= min 0.1 max 100 min 0 max 100

Hee

**j

< Channel 3 Channel 4
1508084 150808/ Freguency [Hz] Duty Cyc\e [7.] PAM Frequency [Hz] Duty Cycle[%]  PHM
15080841 150808AQ -1 mmﬂ] max 100 mmm a1 mmﬂmaxTDD

PonerS0-35  TFOFPN32
Galvanic [solsted Octal High Side Drivers

Ouiput Enable Pin

* * ’
[ L=
%I %I Channel 5 Channel 6

Freauency [Fel Duty Crole[] Frequency [Hz]  Duty Cycle[%]
Power Good Pin Status Check min 01 ma 100 min0 max 1 min 0.1 ma 100 min 0 max 100

start |_sop | _meser

-t 1 =ck §

Thermal Shutdown or
Internal Communication Emor
Status Pin Check Channel 7 Channel 8

PIAM Frequency [Hz]  Duty Cycle [%]
min 0.1 max 100 min 0 max 100

Frequency [Hz]  Duty Cycle %]
starT | _srop | _reser | min 0.1 max 100 min 0 max 100
[ ] :

BOARD 0 Commands Reset ‘

RESET

PGUI (COM57)

‘, lte.cugmened @ Command Interface for X-NUCLEO-OUT{ |7 } A1 and STEVAL-IFP { (1o} v

BOARD D | B80ARD 1| Daisy Chain Sysiem Configuralion
—
BOARD 0 Channel 1 Channel 2 !
X-NUCLEO-OUTI2A1 STEVAL-IFO42VI Steody || Freauency He]  DuyCycle[5] - PHM Steady || Frequency [zl Duty Cycle[%]  PHM ——
X-NUCLEO-OUT14A1 STEVAL-IFOSV State mmlﬂmax"ﬂﬂ mmﬂmax 100 State || min01max 100 min 0 max 100
oN

i **;ﬂ%*ﬁ

‘ Channel 3 Channel 4
1508084 1508084Q Steady Frequency [Hz] Duty Cycle[%]  PHM Steady Frequency [Hz] Duty Cycle [%]  PAM
8084 9 15080840 -1 Siaie mmﬂ]max 100 mmnm 100 Siaie mlr\ﬂ]max 100 mmﬂmmﬂ
PomerS0-38 TFQFPN32
ON ON R on

Galuaniz Isolstsd Gots! High Side Drvers = a
System Enable OFF OFF

™
| | == ==

Steady Frequency [Hz] Duty Cycle [%] P Steady Frequency [Hz] Duty Cycle [%]
Power Good Pin Status Check Stale mmtﬂmax 100 mmnmamoo State || min01msx 100 min0max 100

START | sTOP RESET e A
ON
[

**J‘i

OFF OFF
Thermal Shutdown or
Internal Communication Emor P — —
Status Pin Check Channel 7 Channel 8
Frequency [zl Duty Cycle (<] PV Frequency [Hz2]  Duty Cycle[%]
START | _stop_ | _Reser | min 0.1 max 100 min O max 100 min 0.1 max 100 min 0 max 100

™

y |
]

System Commands Reset ‘

RESET
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Step 7.  Use the Command Interface.

The main panel for Parallel Independent and Daisy Chain mode are quite similar. The differences using
the two interfaces will be described later. The main panel contains two tabs related to Board 0 and 1
respectively. Each tab is divided into sections:

For the Parallel Independent Command Interface:

- an Output Enable Pin section.
— eight channel control sections, one for each channel.
- a diagnostic section to check the Power Good Pin.
- a diagnostic section to check the Status Pin.
- a commands reset section.
For the Daisy Chain Command Interface:
- a System Enable section.
- eight channel control sections, one for each channel.
- a diagnostic section to check the Power Good.
- a diagnostic section to check the Status Pin
- a commands reset section.
Step 8.  Use the [ENABLE] button int the [Output Enable Pin] section to enable the outputs for ISO808A or
ISO808A-1 or ISO808AQ or ISO808AQ-1. At the startup the outputs and all commands into the

channels control section are disabled, and the yellow led will be on. After the click on the [ENABLE]
button LED will be switched off. The two boards outputs can be enabled and disabled independently.

Figure 110. STSW-IFAPGUI Output Enable for Parallel Independent configuration

Output Enable Pin

ENABLE | ‘ DISABLE |

Daisy Chain System Configuration

Use the [ENABLE] button int the [System Enable] section to enable the outputs for ISO808A or
ISO808A-1 or ISO808AQ or ISO808AQ-1. At the startup the outputs and all commands into the
channels control section are disabled, and the yellow led will be on. After the click on the [ENABLE]
button LED will be switched off. In the Daisy Chain connections, the operation on the two boards are
not independent, so each enabling command on one board affects also the other. The same behavior
for the disable.

Figure 111. STSW-IFAPGUI SYSTEM Enable for Daisy Chain configuration

System Enable

ENABLE | ‘ DISABLE |

Step 9. The command interface can be used to drive up to board in parallel independent mode and two board
in daisy chain mode. To address a board, use the tab in the upper-left part of the interface.

Figure 112. STSW-IFAPGUI board selection

‘ , life.augmented

BOARD 0 | BoARD 1 |
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Step 10. Control the channel in steady state or PWM mode using the related Control sections.

Use the Channel [Steady State] GUI section to manage the channel steady state for ISO808A or
ISO808A-1 or ISO808AQ or ISO808AQ-1. The [ON] and [OFF] buttons are used to turn a
channel on or off respectively. The [ON] button for each channel is not enabled at the command
interface startup. To enable it will be necessary to enable the outputs using the [Output Enable
Pin] section for a parallel independent system or the [System Enable] section for Daisy Chain

mode.

When a channel is on in steady state mode the green LED corresponding to that channel will be
on and the [OFF] button will be enabled, and the [ON] button disabled. When a channel is turned
on in steady state mode it will not be possible to use the PWM mode. In order to use the PWM,

the steady state of the channel must first be switched off.

Use the channel [PWM] GUI section to manage the channel PWM settings and to power on or off
the channel input in PWM mode. The [ON] button starting the PWM will be enabled when both
the frequency and the duty cycle values for the channel have been selected through the
dedicated controls and the steady mode is off for the channel and the system was initially
enabled using the [Output Enable Pin] section for a parallel independent system or the [System
Enable] section for Daisy Chain mode. The PWM on will be signalized by the green LED blinking
according to the frequency and duty cycle chosen. Use the [OFF] button to stop the PWM

function.

The following figures show a detailed view of the GUI channel section functions.

Figure 113. STSW-IFAPGUI channel section, Steady State enabled and ready to use

Channel 1

Steady
State

ON

OFF

Frequency [Hz]
min 0.1 max 100

Duty Cycle [%] P

min 0 max = 100

[0 Kz =]

=

ON

OFF

Figure 114. STSW-IFAPGUI channel section, Steady State on

Channel 1

Figure 115. STSW-IFAPGUI channel section, PWM on
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ON
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Step 11. Diagnostic section related to the [Thermal Shutdown or Internal Communication Error] condition.
Click on the related [START] button to monitor the on/off status of the STATUS pins on ISO808A or
ISO808A-1 or ISO808AQ or ISO808AQ-1. The STATUS is a diagnostic pin at chip level. The activation
of the status pin check is signalized by the bar under the diagnostic LED. When a fault condition is
triggered, the red LED will light up. Click on the [STOP] button to stop the STATUS pin check and on
the [RESET] button to clear the last pin condition displayed.

Figure 116. STSW-IFAPGUI status check before activation

Thermal Shutdown or
Intermnal Communication Emmor
Status Pin Check

sTART | stop | meseT

Figure 117. STSW-IFAPGUI status check activated, no fault

Thermal Shutdown or
fnternal Communication Emor
Status Pin Check

start | stop | Reser

Step 12. A diagnostic section to check the power Good Pin.is available. Click on the [START] button in [Power
Good Pin Status Check] to monitor the on/off status of the power good pin on ISO808A or ISO808A-1
or ISO808AQ or ISO808AQ-1. The STATUS is a diagnostic pin at chip level. A power good check fail
condition is signalized by the red LED on into the section.

Figure 118. STSW-IFAPGUI Power Good Pin check before activation

Power Good Pin Staius Check
starT | stop | meser |

Figure 119. STSW-IFAPGUI power pood pin check activated, fail signalization

Power Good Pin Stalus Check
start | stop | Reser |

Click on the [STOP] button to stop the Power Good pin check and on the [RESET] button to clear the
last pin condition displayed.
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Step 13. There are dedicated sections to reset the ongoing operations and restore the command interface initial
state. There are differences between parallel independent and daisy chain mode:

Parallel Independent: for the two board refers to the following sections available respectively in the
BOARD 0 and 1 tabs:

Figure 120. STSW-IFAPGUI commands reset for BOARD 0 and 1

BOARD 0 Commands Resct BOARD T Commands Reseat

RESET | RESET |

In this mode the reset works independently on the two boards.

Click on the [RESET] button in the [BOARD 0 Commands Reset] or [BOARD 1 Commands Reset]
sections to stop all operations in progress, (channels switched on in steady state or PWM, status pin,
power good check activated). All frequency and duty cycle values that have been selected are also
reset. The output enable will be also switched off.

Daisy Chain: for the two board refers to the following section available in the BOARD 0 and 1 tabs:

Figure 121. STSW-IFAPGUI System Commands Reset

System Commands Reset

RESET |

In this mode the two boards must be considered as a unique system so the reset works on both boards
simultaneously. Click on the [RESET] button in the [System Commands Reset] section to stop all
operations in progress, (channels switched on in steady state or PWM, status pin, power good check
activated). All frequency and duty cycle values that have been selected are also reset. The output
enable will be also switched off and the system will be disabled.

293 How to get information about the GUI

Information about the GUI revision for the is available by clicking on [Command Interface] at the left part of the
title. Then, the following window (in the example related to the first revision) appears:

Figure 122. Command Interface info

&4 About Command Interface - x

/4

life.augmented

X-NUCLEO-OUT12A1, X-NUCLEO-OUT14A1
STEVAL-IFP042V1, STEVAL-IFP048V1
System Command Interface

Revision 1.0.0
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294 Information about the pin connections

The device pin connections to the microcontroller are shown by clicking on the board image.

Figure 123. BOARD 0 setup for parallel independent mode

&7 BOARD 0 Connections — n x
X-NUCLEO-OUT12A1, X-NUCLEO-QOUT14A1, STEVAL-IFP042V1, STEVAL-IFP048V1 connections
,’ Parallel Independent System Configuration
life.augmented BOARD 0

CN6

Sv0

GND

GND

CN8 CNS

Figure 124. BOARD 1 setup for parallel independent mode

{5 BOARD 1 Connections - o x
X-NUCLEO-OUT12A1, X-NUCLEO-OUT14A1, STEVAL-IFP042V1, STEVAL-IFP048V1 connections
,’ Parallel Independent System Configuration
life.cugmented BOARD 1

CNS

Sv0

GND

GND

OUT_EN_Ait
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Figure 125. BOARD 0 Setup for daisy chain mode

5% BOARD 0 Connections

<7

life.augmented

= [m] »

X-NUCLEO-OUT12A1, X-NUCLEO-OUT14A1, STEVAL-IFP042V1, STEVAL-IFP048V1 connections

Daisy Chain System Configuration
BOARD 0

STATUS.

Figure 126. BOARD 1 setup for daisy chain mode

&7 BOARD 1 Connections

Lys

life.augmented

= [m] x

X-NUCLEO-OUT12A1, X-NUCLEO-OUT14A1, STEVAL-IFP042V1, STEVAL-IFP048V1 connections

Daisy Chain System Configuration
BOARD 1

STATUS_AltL
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2.9.5

2.9.6
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How to get information about the Device Features

Information about the device feature is available by clicking on devices pictures on the top-left part of the
command interface.

Figure 127. How to get devices info

e < 15080240
15080841 @ 15080840 -1

PowerS0-36 TFQFPN32

Then, the following window appears:

Figure 128. Devices info

éﬂ 1508084, 150808A-1,150808A0Q, IS08D8AQ-1 Features and Applications - a x

m ISO808A, ISO808A-1
ife.augmented

ISO808AQ, ISO808AQ-1

Galvanic isolated octal high side power solid state relay with SPI interface for high inductive loads

Features
Vecamry =45V +  Loss of GND and V¢ protections
Wide process side op. range Vec =921t0 36 V - Very low process and logic sides supply current
Rps(on) =0.125 Q per channel (TYP) = Logic side 5V and 3.3 V TTL/CMOS and MCU compatible I/Os
Fast demagnetization of inductive loads Vpemagryp) = Vo - 54 V - Logic side SPI interface
Per channel process side op. current = Common output enable/disable pin
—  ISOB08A/ISOB08AQ oyt <0.7 A - Under-voltage shut down with auto restart and hysteresis
—  ISOB08A-1/1SOB0BAQ-1 loyy < 1 A - Common fault open drain diagnostic

Short circuit protection on output channels Ve Power Good apen drain diagnostic
—  I1S0B08A/ISOB0BAQ Iypan) = 0.7 A - R-BSET function for IC 0u1pl_.|l5 (j-lsable )
—  ISOBOBA/ISOBOBAQ Iy = 1 A High common mode transient immunity

= Designed to meet IEC 61000-4-2, IEC 61000- 4-4, IEC 61000-4-5 and IEC
Per-channel over-temperature protection with thermal independence of separate 510,;% 4.8 ’ ’

channels
Case over-temperature protection
Qver-voltage protection (Ve clamping)

UL1577 and UL308 certified
Safety limits according to VDE 0844-11
PowerS0-36, TFQFPN32 9x11

Applications 0
1SO808A 1S0808AQ
* Programmable logic control 1SOB0BA-1 1S0B0BAQ-1
- Industrial PC peripheral inputioutput
Numerical control machines
Drivers for all type of loads (resistive, capacitive, inductive) Powers0-26 TFaFPN32

Close the command interface

To close the command interface, use File/Close in the top-left part of the GU:.

Figure 129. STSW-IFAPGUI close the command interface

STSW-IFAPGUI (COMEE)

t File

Close

The command interface can be opened again by clicking on the Nucleo icon as described above.

page 63/110




ﬁ UM2509

Running the graphical user interface

210 X-NUCLEO-OUT15A1 expansion board

2101 How to control a single expansion board

This application scenario is based on the default configuration of the on-board switch and resistors of the X-
NUCLEO-OUT15A1.

Step 1. Stack the X-NUCLEO-OUT15A1 on top of the NUCLEO-F401RE flashed with the STSW-OUT15F4
firmware (or NUCLEO-G431RB flashed with the STSW-OUT15G4 firmware), through the Arduino®
UNO RS3 connectors.

Step 2. Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB).

The STM32 is supplied via USB (3.3 V) and the flashed firmware starts running.

Step 3.  Launch the STSW-IFAPGUI.

When the application starts, the firmware running on the STM32 is automatically detected and a COM
port is opened for communication.

Figure 130. STSW-IFAPGUI COM - port opened

STSW-IFAPGUI

@ [ Auto detect F\W/ version

Device: 1025
Port: COM17

@

Step 4.  Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware identification
is complete).

A popup window appears to choose the proper system configuration.

Figure 131. System configuration selection panel

£ System Selection —

X-NUCLEO-OUT { 06 } A1 System Selection
15
For X-NUCLEO-OUTO5A1 and X-NUCLEO-OUTO6A1 are available two types of command interfaces.
- The first one supports only ane beard in the default configuration.

- The second one supports up to four boards, the default board and three others boards that must be

: properly reconfigured maving some resistors
life.augmented The two configurations refer to the single or multi board support fimware version

For X-NUCLEQ-OUT15 is available the command interface supporting & single board

X-NUCLEQ-QOUTO05/06A1 X-NUCLEO-OUTO05/06A1 X-NUCLEO-OUT15A1

Single Board System Multi Board System Single Board System
(Binary STSW-OUTSF4/G4) (Binary: STSW-OUTED4F4/G4) (Binary: STSW-OUTT5F4/G4)
Based on [PS1025H or IPS 1025H-32 Basad on IPS1025H or IPS 1025H-32 Based on IPS 1025HF
SELECT SELECT SELECT
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Step 5. Select [X-NUCLEO-OUT15A1 Single Board System] and the STSW-IFAPGUI appears on the screen.

Figure 132. STSW-IFAPGUI main control panel

m X-NUCLEQ-OUT 15 A1 bssedon IPS 1025HF

Command Interface

life.augmented
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On-01F Check
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Step 6.
- Use the bottom left side of the GUI to manage the channel steady state for the IPS1025HF.

- Use the bottom right side of the GUI to manage its PWM settings.

Step 7.  Connect the load and supply the power stage of the X-NUCLEO-OUT15A1 with a 24 V rail via the CN1
connector.

Step 8.  Select the desired switching frequency and duty cycle of the output channel through the [Pulse Width
Modulation] controls on the bottom right side of the GUI.

Step 9.  To activate the output channel steady state, click on the [ON] button on the bottom left side of the GUI
in the [Steady State] controls. Use [OFF] to deactivate it.

Figure 133. STSW-IFAPGUI in action

STSW-IFAPGUI (COM17)

r X-NUCLEO-OUT 15 A1 basedon IPS 1025HF
,I Command Interface "

life.augmented

t File

PHYSICAL SYSTEM

PC or Lapop NUCLEO-F01RE or NUCLEO-G431RB

Fault Fault

Check Check

STOP I STOP
RESET I RESET
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Step 10. Use the proper [Fault Check] [START/STOP/RESET] controls on the bottom right side of the GUI to
monitor the on/off status on the desired FAULT pin on IPS1025HF (FAULT1 for overtemperature,
FAULT2 for overload).

You can stop monitoring the fault status by clicking on the related [STOP] button.
Press the proper [RESET] button to reset the related fault status.

Step 11. Click on [ON/OFF] buttons in the top right side of the GUI in the [NCh Drv] section to activate/
deactivate the output fast discharge.

Step 12. Click on [START], [STOP] and [RESET] buttons in the [Out FB] section to start, stop and reset the
output feedback monitoring.

2.10.2 How to get information about the GUI

Information about the GUI revision for the current configuration is available by clicking on [Command Interface]
just below the title.

Then, the following window (in the example related to the first revision) appears:

Figure 134. Command interface info

% About Command Interface - x

S7

life.augmented

X-NUCLEO-OUT15A1
System Commands Interface

Revision 1.0.0
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2.1 X-NUCLEO-OUT16A1 and X-NUCLEO-OUT17A1 expansion boards

The X-NUCLEO-OUT16A1 or X-NUCLEO-OUT17A1 boards can be used in different configurations to create
single or dual board systems. The possible configurations are related to the configuration of the jumpers and
switches on the used boards. In particular, the configurations that can be created are:

. Single board parallel mode

. Single board 8-bit SPI mode
. Single board 16-bit SPI mode
. Daisy Chain 8-bit SPI mode

. Daisy Chain 16-bit SPI mode

Each configuration consists of a common setting and a setting specific for the configuration (Parallel 8 Ch, SPI
8Ch 8-bit, SPI 8 Ch 16-bit, Daisy Chain 16 Ch 8-bit, Daisy Chain 16 Ch 16-bit)). The set of all possible
configurations is described below:

Figure 135. Configurations

Common settings Parallel & SPI1 & Ch 3-bit SPI & Ch Draisy Chain 16 Daisy Chain
16-bit Ch &-bit 16 Ch 16-bit

S Closed 1-2
SW3 Closed 1-2
SW17 Closed 1-2
JP1, P2, JP3, JP4, JP5, Closed to enable OUT1-8
JPG, JPT, JPE output ines
JP9 Closed
JP10 Open
JP11 Mot mounted
JP12 Clozed
JP13 Closed
JP14 Open
JP15 Closed
JP16 Open
JPIT Open
JP1& Open
JP19 Open
JPZ0 Closed
JP23 Closed
JP24 Closed
JP25 Clozed
JP2T Closed
JP23 Closed 2-4
JP29 Closed 1-2, 3-4_ 5-8, T-8 to

enable active state led for

ouT1-4
JP30 Closed 1-2, 3-4, 5-6, T-8 to

enable active state led for

ouUTS-8
JP31 Closed
sS4 Closed 1-2 Closed 2-3 Closed 2-3
SW5 Closed 1-2 Closed 2-3 Closed 2-3
SW6 Closed 1-2 Closed 2-3 Board 0 Board 1
(DAISY_CHAIN/MOSI) Closed 2.3 Closed 12
SWT Closed 1-2 Closed 2-3 Closed 2-3
SW9 Closed 1-2 Closed 2-3 Closed 2-3
SW10 Closed 1-2 Closed 2-3 Closed 2-3
SW11 Closed 1-2 Closed 2-3 Closed 2-3
SW12 Closed 1-2 Closed 2-3 Closed 2-3
SW13 Closed 1-2 Clesed 2-3 Closed 2-3
SW14 Closed 1-2 Closed 2-3 Closed 2-3
SW15 Closed 1-2 Closed 2-3 Closed 2-3
SW1E Open Closed 1-2 Board 0 Board 1
(SPI_MISO/DAISY_CHAIN) Closed 2-3 Closed 1-2
SW20 Closed 1-2 Closed 2-3 Closed 2-3
JP21 Open Closed (SEL2 H) Closed (SEL2 H)

(SEL2 L)
JP22 Open Open (SEL1 L) Closad Open (SEL1 L) Closed
(SEL1 H) (SEL1 H)

The use of the graphical interface for all these configurations will be described below.
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2111 Expansion board configured in parallel mode
2.11.1.1 How to control the single expansion board in parallel mode
Step 1.

Stack the X-NUCLEO-OUT16A1 (or X-NUCLEO-OUT17A1) on top of the NUCLEO-F401RE flashed
with the STSW-OUT16F4 firmware (or NUCLEO-G431RB flashed with the STSW-OUT16G4 firmware),
through the Arduino® UNO R3 connectors.

Step 2. Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB). The STM32 is supplied via USB (3.3
V) and the flashed firmware starts running.

Step 3. Connect the load and supply the power stage of the X-NUCLEO-OUT16A1 (or X-NUCLEO-OUT17A1)
with a 24 V rail via the CN1 connector.

Step 4. Launch the STSW-IFAPGUI. When the application starts, the firmware running on the STM32 is
automatically detected and a COM port is opened for communication.

Figure 136. STSW-IFAPGUI COM - port opened

STSW-IFAPGUI

@ [l Auto detect Fif version

Device : 8200
Port: COME1

@

Step 5. Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware Identification
is complete). The GUI automatically identifies the board configuration based on the information
provided by the firmware. The firmware identifies the current configuration of the board by checking the
status of the JP21 jumper. When JP21 is open the board is configured in parallel mode while JP21
closed is used for the SPI configuration.
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Step 6. The STSW-IFAPGUI appears on the screen.

Figure 137. STSW-IFAPGUI main control panel
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Step 7.  The main panel is divided into:

- eight channel control sections, one for each channel.

- a Channel Selection section.

- a command section for the Selected Channels.

- a Command Reset section.

- board image: click on it to open a window showing the board connections.

- package image: click on it to open a window showing the device features.

All the buttons with blue text refer to the functions currently active, when the text is gray the function
will be activated after a preliminary action, such as setting the frequency and duty cycle of the PWM.

- Use the Channel [Steady State] GUI section to manage the channel steady state for IPS8200HQ
(or IPS8200HQ-1). The [ON] and [OFF] buttons are used to turn a channel on or off respectively.
The [ON] button for each channel is enabled at the startup. When a channel is on in steady state
mode the green LED corresponding to that channel will be on and the [OFF] button will be
enabled, and the [ON] button disabled. When a channel is turned on in steady state mode it will
not be possible to use the PWM mode. To use the PWM, the steady state of the channel must
first be switched off.

- Use the channel [PWM] GUI section to manage the channel PWM settings and to power on or off
the channel input in PWM mode. The button [ON] starting the PWM will be enabled when both
the frequency and the duty cycle values for the channel have been selected through the
dedicated controls and the steady mode is off for the channel. The PWM on will be signalized by
the green LED blinking according to the frequency and duty cycle chosen. Use the [OFF] button
to stop the PWM function.

The following figures show a detailed view of the GUI Channel section functions.

Figure 138. STSW-IFAPGUI channel section, Steady State enabled and ready to use

Channel 1
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Figure 139. STSW-IFAPGUI channel section, Steady State on

Channel 1
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Figure 140. STSW-IFAPGUI channel section, PWM on
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Step 8. The [Channels Selection] section allows you to select a group of channels to control in steady state or
PWM using a single button and therefore avoiding repeating the same operation for all channels. The
following figure shows an example of all odd channels selection.

Figure 141. Channels Selection section

Channels Selection

I HEHOBOAHA
[ IR N R N B R

ALLCHs| NOCHSs |

If you want to select all channels, Click on the [ALL CHs] button. To deselect all the channels, click on
[NO CHs]. After selecting the desired channels, you can control them by pressing a single button. To
do this you need to use the [Selected Channels] section, shown in the following figure.

Figure 142. Selected Channels Section

Selected Channels
Siteady Stzte Flad
ON | OFF ON | OFF

Step 9.  Click on the [ON] button in the Steady State part of the section (left side) to power on in steady state
mode the selected channels. Use the [OFF] button to turn off the selected channels. The same
behavior for the [ON] and [OFF] buttons on the PWM part of the section (right side). PWM for the
selected channels will only be activated if the frequency and duty cycle have been previously set in
each related channel section.

Step 10. Click on the [RESET] button in the [Commands Reset] section to stop all operations in progress,
(channels switched on in steady state or PWM). All frequency and duty cycle values that have been
selected are also reset.

Figure 143. STSW-IFAPGUI commands reset

Commands Reset

RESET |

2.11.1.2 Information about the pin connections
The device pin connections to the microcontroller are shown by clicking on the board image.
The following figure shows the connections for the parallel system.
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Figure 144. Board pin connections
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211.2 Expansion board configured in 8-bit or 16-bit SPI mode.

This section shows how to control the IPS8200HQ or the IPS8200HQ-1 using the graphic interface in the case of
a system with a single board configured in SPI-8 bit or SPI-16 bit. For the 8-bit case the configuration is achieved
by enabling the SPI interface with SEL2=H (JP21 closed) and choosing the 8-bits with SEL1=L (JP22 open).

For the 16-bit case the configuration is achieved by enabling the SPI interface with SEL2=H (JP21 closed) and
choosing the 16-bits with SEL1=H (JP22 closed).

The device configuration is automatically recognized using information from the firmware and is then opened to
the correct graphical interface.

2.11.2.1 How to control a single expansion board system configuration

This application scenario is based on an X-NUCLEO-OUT16A1 (or X-NUCLEO-OUT17A1) board configured in 8-
bit or 16-bit SPI mode. The operations to be done now are:

Step 1.  Stack the X-NUCLEO-OUT16A1 (or X-NUCLEO-OUT17A1) on top of the NUCLEO-F401RE flashed
with the STSW-OUT16F4 firmware (or NUCLEO-G431RB flashed with the STSW-OUT16G4 firmware),
through the Arduino® UNO R3 connectors.

Step 2. Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB). The STM32 is supplied via USB (3.3
V) and the flashed firmware starts running.

Step 3.  Connect the load and supply the power stage of the X-NUCLEO-OUT16A1 (or X-NUCLEO-OUT17A1)
with a 24 V rail via the CN1 connector.
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Step 4. Launch the STSW-IFAPGUI. When the application starts, the firmware running on the STM32 is
automatically detected and a COM port is opened for communication.

Figure 145. STSW-IFAPGUI COM port opened

STSW-IFAPGLUI

N [l Auto detect Fi version
Device : 8200
Port: COM31

@

Step 5. Click on the GUI STM32 Nucleo icon after it turns blue. It will turn green once it has recognized the
correct interface and opened it. The GUI automatically identifies the board configuration based on the
jumper and switch configuration and opens the correct GUI.

Figure 146. STSW-IFAPGUI identification completed

STSW-IFAPGUI

N [l Auto detect Fi version
Device : 8200
Port: COM31

@

UM2509 - Rev 11 page 73/110


https://www.st.com/en/product/stsw-ifapgui?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509

‘_ UM2509
,’ Running the graphical user interface

Step 6. The STSW-IFAPGUI appears on the screen. In this phase, an interface is shown that allows you to
select the physical system you want to use, i.e. a single board system or a system with two boards
connected in a daisy chain.

Figure 147. STSW-IFAPGUI main control panel for 8-bit SPI configuration before single board or
daisy chain selection
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Figure 148. STSW-IFAPGUI main control panel for 16-bit SPI configuration before single board
or daisy chain selection
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Step 7.  Use the [SINGLE BOARD] or [DAISY CHAIN] buttons to select the configuration. In this case click on
[SINGLE BOARD]. The choice must be consistent with the physical system you are using. Otherwise,
correct operation will not occur. If you make a mistake, you will need to close the main control panel
and reopen it again as previously described. At this point it will be possible to make a new choice.

Figure 149. STSW-IFAPGUI System configuration selection

System Configuration
Selection

SINGLE| DAISY
BOARD| CHAIN
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Step 8.  After the proper system configuration selection, the correct interface will appear on the screen:

Figure 150. STSW-IFAPGUI main control panel for 8-bit SPI single board configuration
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Figure 151. STSW-IFAPGUI main control panel for 16-bit SPI single board configuration
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The main control panel is composed by:
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- a set of columns, one for each channel. Inside each column there are the buttons to turn the
channels on and off in Steady State and in PWM mode. There are also the controls used to set
the frequency and duty cycle of the PWM mode. At the top of each column there is the LED that
shows the status of the channel and the channel selector. On the left of the first column there is
the functional description of the controls in the same row.

- the Output Enable Pin section.

- a Watchdog section (related to MCU freeze detection available in IPS8200HQ and
IPS8200HQ-1).

- a Channels Selection section to perform operation on the selected channels with a single click.
- the Fault frame section to read the device register bits.

- a diagnostic section to check the FAULT pin.

- a diagnostic section to read the Fault frame.

- for the 16-bit configuration diagnostic sections for TWARN and PGOOD to check these pins.

- a command reset section.

- board image to clicking on to open a window showing the board connections.

- package images to clicking on to open a window showing the device features.

All the buttons with blue text refer to the functions currently active, when the text is gray the function
will be activated after a preliminary action, such as enabling the outputs or setting the frequency and
duty cycle of the PWM.

Step 9. Outputs enabling.

- First of all, it is necessary to use the [Output Enable Pin] section to enable the outputs of the
IPS8200HQ or the IPS8200HQ-1. At the startup the outputs and all commands to power on the
channels are disabled.

Figure 152. STSW-IFAPGUI Output Enable Pin section at the startup

Output Enable Pin ENABLE | DISABLE | o

The [ENABLE] button enables the outputs, while the [DISABLE] button disables the outputs. After the
click on [ENABLE] this is the interface answer:

Figure 153. STSW-IFAPGUI Outputs Enabled

Output Enable Pin ensBLE | DisaBLE] @) ENABLED
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Step 10. Use the Command Interface for Steady State and PWM.

- Use the Steady State [ON] or [OFF] buttons related to the desired channel to turn on or off it in
Steady State mode. The [ON] button for each channel is enabled after the outputs enable.
When a channel is on in steady state mode the green LED corresponding to that channel will be
on, the [OFF] button will be enabled, and the [ON] button disabled. When a channel is turned on
in steady state mode it will not be possible to use the PWM mode. To use the PWM, the steady
state of the channel must first be switched off.

Figure 154. STSW-IFAPGUI channels 1, 3, 5, 7 Steady State ON

Wkt ' B 2> N 3 B <+ N 5 N 6 N 7 BN 8 |
Gaeies |0 Mo (O] o] [0 Mo | (O] oo | [ Moo | [O] o] [ oo | [0 ] e

- Use the PWM [ON] or [OFF] buttons related to the desired channel to turn on or off it in PWM
mode. The [ON] button starting the PWM will be enabled when both the frequency and the duty
cycle values for the channel have been selected through the dedicated controls and the steady
mode is off for the channel. The PWM on will be signalized by the green LED blinking according
to the frequency and duty cycle chosen. Use the [OFF] button to stop the PWM function. During
the PWM, the Steady State buttons for the active channels are disabled. Turn off the PWM to
have the steady state enabled on these channels. An example of channels 2, 3, 6, 8 active in
PWM mode is shown below:

Figure 155. STSW-IFAPGUI channels 2, 4, 6, 8 PWM ON
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Step 11. The diagnostic sections allow you to check the status of the diagnostic pins to identify the presence of
thermal shutdown on one or more channels and to read the bits of the internal register to identify the
channels on which it occurred.

- Use the [FAULT pin status check] section to start and stop the check on the device FAULT pin.

Figure 156. STSW-IFAPGUI FAULT pin status check section

pin status check

FAULT stert | stop | meser | ‘ p13 |l

Click on the [START] to monitor the on/off status of the FAULT pin on IPS8200HQ or IPS8200HQ-1.
The FAULT is a diagnostic pin at chip level, and it is an active low fault indication pin. The condition
that activates the interface signalization is the junction overtemperature of at least one channel.

Only in the case of the 16-bit SPI configuration the interface is able to display a failure on this pin also
when SPI communication fault event (parity check error or module-8 violation occurs).

When a fault condition is triggered, the red LED will light up. The pin check in progress is indicated by
the activation of the progress bar.

Figure 157. STSW-IFAPGUI FAULT pin status check in progress

FAULT START STOP RESET
pin status check — | | D13 .

Click on the [STOP] button to stop the FAULT pin check and on the [RESET] button to clear the last pin
condition which is kept displayed after the stop.

- Use the [TWARN pin status check] section to start and stop the check on the device TWARN
pin. This section is only available when using the main control panel for the 16-bit SPI
configuration. TWARN is the Case Temperature diagnostic pin, and it is activated (forced low)
when a case overtemperature event occurs.

Figure 158. STSW-IFAPGUI TWARN pin status check section

pin status check

TWARN startT | stop | meser | ‘ o11 [l

Click on the [START] to monitor the on/off status of the TWARN pin on IPS8200HQ or IPS8200HQ-1.
When the activation of the TWARM pin occurs, the red LED into the section will light up. The pin check
in progress is signaled by the activation of the progress bar.

Figure 159. STSW-IFAPGUI TWARN pin status check in progress

pin status check

TWARN starT | stop | meser | ‘ o11 [l

Click on the [STOP] button to stop the TWARN pin check and on the [RESET] button to clear the last
pin condition which is kept displayed after the stop.

- Use the [PGOOD pin status check] section to start and stop the check on the device PGOOD
pin. This section is only available when using the main control panel for the 16-bit SPI
configuration. PGOOD is the Power Good diagnostic pin, and it is activated (forced low) when the
voltage on the VCC pin goes below Vpgna.

UM2509 - Rev 11 page 79/110


https://www.st.com/en/product/IPS8200HQ?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/IPS8200HQ-1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/IPS8200HQ?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/IPS8200HQ-1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509

‘_ UM2509
,’ Running the graphical user interface

Figure 160. STSW-IFAPGUI PGOOD pin status check section

pin status check
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Click on the [START] to monitor the on/off status of the PGOOD pin on IPS8200HQ or IPS8200HQ-1.
When the activation of the PGOOD pin occurs, the red LED into the section will light up. The pin check
in progress is signaled by the activation of the progress bar.

Figure 161. STSW-IFAPGUI PGOOD pin status check ongoing

PGOCD START STOP RESET
pin status check — | D12 .

Click on the [STOP] button to stop the PGOOD pin check and on the [RESET] button to clear the last
pin condition which is kept displayed after the stop.

- Use the [FAULT FRAME status check] section to read the channel fault conditions (junction
overtemperature) consisting of 8 bits. Each bit, set to ‘1’, indicates an overtemperature condition
for the corresponding channel. In the case of the 8-bit SPI configuration the entire fault frame is
composed of the 8 bits just described. In the case of the 16-bit configuration, the bits that signal
the junction overtemperature are the bits from position 8 to 15.

Figure 162. STSW-IFAPGUI Fault frame section

FAIILT FRAME
status check
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Click on the [START] button to start the read of Fault frame coming from the IPS8200HQ or
IPS8200HQ-1. The [STOP] button ends the read. The [RESET] button clears the last bit sequence
read from the IC. The blue LED blinking signals that the read operation is in progress.

Figure 163. STSW-IFAPGUI Fault frame read in progress

FAULT FRAME
status check
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The read result in case of no channel fault (all bits to zero) for the SPI 8-bit configuration is shown in
the following picture:

Figure 164. STSW-IFAPGUI 8-bit SPI Fault frame, no channel fault
Footbeme || 1 [ | | |ec[ec]ec[ec[er]e@c[e@o] @0

The read result in case of no channel fault (all bits to zero) for the SPI 16-bit configuration is shown in
the following picture:

Figure 165. STSW-IFAPGUI 16-bit SPI Fault frame, without fault signalization
rntere g GO GO @t @t @ ST Ot 0T o0 ot ot ot e et e

As can be seen in this configuration, another 8 additional bits are also available, containing diagnostic
and parity information. Refer to the IPS8200HQ or IPS8200HQ-1 datasheet for further information.
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Step 12. The [Watchdog] section is useful to verify if the watchdog (MCU freeze detection feature) is enabled
on the board. The blue LED indicates that the watchdog is enabled. This is an hardware configuration
related to SW3 connection (1-2 WD disabled, 2-3 WD enabled) and it's not possible to change using
the interface.

Figure 166. STSW-IFAPGUI Watchdog section, case of watchdog ENABLED

Watchdog @) ENABLED

Figure 167. STSW-IFAPGUI Watchdog section, case of watchdog DISABLED

Watchdog

- The [All Channel Select/Unselect] section on the top of the interface is useful to select all
channels to turn on or off in Steady State or PWM mode with a single button click to avoid
repeating the same operation for each channel. The selection of a single channel or a group
channel is available using the checkbox on the top of each column related to a channel.

Figure 168. STSW-IFAPGUI All Channel Select/Unselect

Alf Channe! Sefect/Unselect ALLCHs | NO CHs I ‘ 5;"::5/ ON | OFF | ‘ Pl ON | OFF

Figure 169. STSW-IFAPGUI single channel (Ch 1) selection

[

The [ALL CHs] button selects all channels, [NO CHs] button deselects all channels. In the Steady
State sub-section, the [ON] button and [OFF] button respectively turn on or off in Steady State mode all
the selected (and not already active) channels. In the PWM sub-section, the [ON] button and [OFF]
button respectively turn on or off in PWM mode all the selected (and not already active channels). In
the case of PWM, the selected channels for which a frequency and duty cycle other than zero have
been set will be turned on.

Step 13. Click on the [RESET] button in the [Commands Reset] section to stop all operations in progress,

(channels switched on in steady state or PWM mode). All frequency and duty cycle values that have
been selected are also reset.

Figure 170. STSW-IFAPGUI Commands Reset

Commands

2.11.2.2 Information about the pin connections
The device pin connections to the microcontroller are shown by clicking on the board image.
The following figure shows the connections for the system with a single board configure SPI mode.
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Figure 171. Board Pin Connections SPI system configuration
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211.3 Dual Board Daisy Chain 8-bit or 16-bit SPI system

This section shows how to control the IPS8200HQ or the IPS8200HQ-1 using the graphic interface in the case of
a dual board 8-bit or 16-bit SPI Daisy Chain system. The configuration is achieved using a combination of
switches and jumpers described at the beginning of the paragraph dedicated to the X-NUCLEO-OUT16A1 or X-
NUCLEO-OUT17A1 boards.

2.11.3.1 How to control a Daisy Chain system

This application scenario is based on the X-NUCLEO-OUT16A1 (or X-NUCLEO-OUT17A1) boards connected in
daisy chain and configured in 8-bit or 16-bit SPI mode. In the following notes the two boards will be identified as
board 0 the one at the beginning of the chain and board 1 the one at the end.

Step 1. Configure two X-NUCLEO-OUT16A1 (or X-NUCLEO-OUT17A1) as board 0 and board 1 and stack
them on top of the NUCLEO-F401RE flashed with the STSW-OUT16F4 firmware (or NUCLEO-
G431RB flashed with the STSW-OUT16G4 firmware), through the Arduino® UNO R3 connectors.
Check your switch and jumper configuration carefully as they differ between the two boards.

Step 2.  Connect the three stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB). The STM32 is supplied via USB (3.3
V) and the flashed firmware starts running.

Step 3. Connect the load and supply the power stage of the two X-NUCLEO-OUT16A1 (or X-NUCLEO-
OUT17A1) with a 24 V rail via the CN1 connector.
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Step 4. Launch the STSW-IFAPGUI. When the application starts, the firmware running on the STM32 is
automatically detected and a COM port is opened for communication.

Figure 172. STSW-IFAPGUI COM - port opened

STSW-IFAPGLUI

N [l Auto detect Fi version
Device : 8200
Port: COM31

@

Step 5. Click on the GUI STM32 Nucleo icon after it turns blue It will turn green when it has recognized the
correct interface and opened it. The GUI automatically identifies the board configuration based on the
jumper and switch configuration and opens the correct GUI.

Figure 173. STSW-IFAPGUI identification complete

STSW-IFAPGUI

N [l Auto detect Fi version
Device : 8200
Port: COM31

@
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Step 6. The STSW-IFAPGUI appears on the screen. In this phase, an interface is shown that allows you to
select the physical system you want to use, i.e. a single board system or a system with two boards
connected in a daisy chain.

Figure 174. STSW-IFAPGUI main control panel for 8-bit SPI configuration before single board or
daisy chain selection
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Figure 175. STSW-IFAPGUI main control panel for 16-bit SPI configuration before single board
or daisy chain selection
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Step 7.  Use the [SINGLE BOARD] or [DAISY CHAIN] buttons to select the configuration. In this case click on
[DAISY CHAIN]. The choice must be consistent with the physical system you are using. Otherwise,
correct operation will not occur. If you make a mistake, you will need to close the main control panel
and reopen it again as previously described. At this point it will be possible to make a new choice.

Figure 176. STSW-IFAPGUI System Configuration Selection
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Selection

SINGLE| DAISY
BOARD| CHAIN

UM2509 - Rev 11

page 85/110




‘_ UM2509
,’ Running the graphical user interface

Step 8.  After the System Selections, the correct interface will appear on the screen:

Figure 177. STSW-IFAPGUI main control panel for 8-bit SPI Daisy Chain configuration
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Figure 178. STSW-IFAPGUI main control panel for 16-bit SPI Daisy Chain configuration
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The main panel is composed of two tabs, one for each system board. Each tab contains:
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- a set of columns, one for each channel. Inside each column there are the buttons to turn the
channels on and off in Steady State and in PWM mode. There are also the objects used to set
the frequency and duty cycle of the PWM. At the top of each column there is the LED that shows
the status of the channel and the channel selector. On the left of the first column there is the
functional description of the objects in the same row.

- the Output Enable Pin Section.

- a Watchdog section (related to MCU freeze detection available in IPS8200HQ and
IPS8200HQ-1).

- a Channels Selection section to perform operation on the selected channels with a single click.
- the Fault frame section to read the device register bits.

- a diagnostic section to check the FAULT pin.

- a diagnostic section to read the Fault frame.

- for the 16-bit configuration diagnostic sections for TWARN and PGOOD to check these pins.

- a command reset section.

- board image to clicking on to open a window showing the board connections.
- package images to clicking on to open a window showing the device features.

All the buttons with blue text refer to the functions currently active, when the text is gray the function
will be activated after a preliminary action, such as enabling the outputs or setting the frequency and
duty cycle of the PWM.

Step 9. Board 0 or Board 1 selection.

- The interface contains two tabs that can be switched to choose which of the two boards to send
the commands. The following figures show how to choose one of the two boards.

Figure 179. STSW-IFAPGUI Board 0 or Board 1 selection

BOARDD |EOARD1 BOARDD BOARD1

BOARD BOARD

0 1

Step 10. Outputs enabling.

- First of all, it is necessary to use the [Output Enable Pin] section to enable the outputs of the
IPS8200HQ or IPS8200HQ-1 for the two boards. Since in this case the two boards are a system,
the enabling of the outputs can be given indifferently by one of the two boards and will be valid
for the entire system. The same concept applies to the outputs disabling. At the startup the
outputs and all commands to power on the channels are disabled.

Figure 180. STSW-IFAPGUI Output Enable Pin section at the startup

Output Enable Pin ENABLE | DISABLE | &

The [ENABLE] button enables the outputs, while the [DISABLE] button disables the outputs. After the
click on [ENABLE] this is the interface answer:

Figure 181. STSW-IFAPGUI Outputs Enabled

Output Enable Pin eNsBLE | DisaBLE| @) ENABLED
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Step 11.  Use the Command Interface for Steady State and PWM.

- Use the Steady State [ON] or [OFF] buttons related to the desired channel to turn on or off it in
Steady State mode. The [ON] button for each channel is enabled after the outputs enable.
When a channel is on in steady state mode the green LED corresponding to that channel will be
on and the [OFF] button will be enabled, and the [ON] button disabled. When a channel is turned
on in steady state mode it will not be possible to use the PWM mode. To use the PWM, the
steady state of the channel must first be switched off.

Figure 182. STSW-IFAPGUI channels 1, 3, 5, 7 Steady State ON

Wkt ' B 2> N 3 B <+ N 5 N 6 N 7 BN 8 |
Gaeies |0 Mo (O] o] [0 Mo | (O] oo | [ Moo | [O] o] [ oo | [0 ] e

- Use the PWM [ON] or [OFF] buttons related to the desired channel to turn on or off it in PWM
mode. The [ON] button starting the PWM will be enabled when both the frequency and the duty
cycle values for the channel have been selected through the dedicated controls and the steady
mode is off for the channel. The PWM on will be signalized by the green LED blinking according
to the frequency and duty cycle chosen. Use the [OFF] button to stop the PWM function. During
the PWM the Steady State buttons for the active channels are disabled. Turn off the PWM to
have the steady state enabled on these channels. An example of channels 2, 3, 6, 8 active in
PWM mode is shown below.

Figure 183. STSW-IFAPGUI channels 2, 4, 6, 8 PWM ON
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Step 12. The diagnostic sections allow you to check the status of the diagnostic pins to identify the presence of
thermal shutdown on one or more channels and to read the bits of the internal register to identify the
channels on which it occurred.

- Use the [FAULT pin status check] section to start and stop the check on the device FAULT pin.

Figure 184. STSW-IFAPGUI FAULT pin status check section

pin status check

FAULT stert | stop | meser | ‘ p13 |l

Click on the [START] to monitor the on/off status of the FAULT pin on IPS8200HQ or IPS8200HQ-1.
The FAULT is a diagnostic pin at chip level, and it is an active low fault indication pin. The condition
that activates the interface signalization is the junction overtemperature of at least one channel.

Only in the case of the 16-bit SPI configuration the interface is able to display a failure on this pin also
when SPI communication fault event (parity check error or module-8 violation occurs).

When a fault condition is triggered, the red LED will light up. The pin check in progress is indicated by
the activation of the progress bar.

Figure 185. STSW-IFAPGUI FAULT pin status check ongoing

FAULT START STOP RESET
pin status check — | | D13 .

Click on the [STOP] button to stop the FAULT pin check and on the [RESET] button to clear the last pin
condition which is kept displayed after the stop.

- Use the [TWARN pin status check] section to start and stop the check on the device TWARN
pin. This section is only available when using the main control panel for the 16-bit SPI
configuration. TWARN is the Case Temperature diagnostic pin, and it is activated (forced low)
when a case overtemperature event occurs.

Figure 186. STSW-IFAPGUI TWARN pin status check section

pin status check

TWARN startT | stop | meser | ‘ o11 [l

Click on the [START] to monitor the on/off status of the TWARN pin on IPS8200HQ or IPS8200HQ-1.
When the activation of the TWARM pin occurs, the red LED into the section will light up. The pin check
in progress is signaled by the activation of the progress bar.

Figure 187. STSW-IFAPGUI TWARN pin status check in progress

pin status check

TWARN starT | stop | meser | ‘ o11 [l

Click on the [STOP] button to stop the TWARN pin check and on the [RESET] button to clear the last
pin condition which is kept displayed after the stop.

- Use the [PGOOD pin status check] section to start and stop the check on the device PGOOD
pin. This section is only available when using the main control panel for the 16-bit SPI
configuration. PGOOD is the Power Good diagnostic pin, and it is activated (forced low) when the
voltage on the VCC pin goes below Vpgna.
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Figure 188. STSW-IFAPGUI PGOOD pin status check section

pin status check

PGOOD sTART | stor | meser | ‘ o2 [l

Click on the [START] to monitor the on/off status of the PGOOD pin on IPS8200HQ or IPS8200HQ-1.
When the activation of the PGOOD pin occurs, the red LED into the section will light up. The pin check
in progress is signaled by the activation of the progress bar.

Figure 189. STSW-IFAPGUI PGOOD pin status check ongoing

PGOCD START STOP RESET
pin status check — | D12 .

Click on the [STOP] button to stop the PGOOD pin check and on the [RESET] button to clear the last
pin condition which is kept displayed after the stop.

- Use the [FAULT FRAME status check] section to read the channel fault conditions (junction
overtemperature) consisting of 8 bits. Each bit, set to ‘1’, indicates an overtemperature condition
for the corresponding channel. In the case of the 8-bit SPI configuration the entire fault frame is
composed of the 8 bits just described. In the case of the 16-bit configuration, the bits that signal
the junction overtemperature are the bits from position 8 to 15.

Figure 190. STSW-IFAPGUI Fault frame section

FAULT FRAME

atatus check START | STOP | RESET | ‘ ‘

Click on the [START] button to start the read of Fault frame coming from the IPS8200HQ or
IPS8200HQIPS8200HQ-1. The [STOP] button ends the read. The [RESET] button clears the last bit
sequence read from the IC. The blue LED blinking signals that the read operation is in progress.

Figure 191. STSW-IFAPGUI Fault frame read in progress

FAULT FRAME

status check START | sTOP | RESET | ‘ .

The read result in case of no channel fault (all bits to zero) for the SPI 8-bit configuration is shown in
the following picture:

Figure 192. STSW-IFAPGUI 8-bit SPI Fault frame, no Channel fault
Fultbome 1 [ecfe@c] @ @cf @] @c @of @

The read result in case of no channel fault (all bits to zero) for the SPI 16-bit configuration is shown in
the following picture:

Figure 193. STSW-IFAPGUI 16-bit SPI Fault frame, without Channel fault signalization
rurrene TG0 O ¢ S0 S0 80 Bl o oot s st eT G

As can be seen in this configuration, another 8 additional bits are also available, containing diagnostic
and parity information. Refer to the IPS8200HQ or IPS8200HQ-1 datasheet for further information.
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Step 13. The [Watchdog] section is useful to verify if the watchdog (MCU freeze detection feature) is enabled
on the board. The blue LED Indicates that the watchdog is enabled. This is a hardware configuration
related to SW3 connection (1-2 WD disabled, 2-3 WD enabled) and it's no possible to change using
the interface.

Figure 194. STSW-IFAPGUI Watchdog section, case of watchdog ENABLED

Watchdog @) ENABLED

Figure 195. STSW-IFAPGUI Watchdog section, case of watchdog DISABLED

Watchdog

- The [All Channel Select/Unselect] section on the top of the interface is useful to select all
channels to turn on or off in Steady State or PWM mode with a single button click to avoid
repeating the same operation for each channel. The selection of a single channel or a group
channel is available using the checkbox on the top of each column related to a channel.

Figure 196. STSW-IFAPGUI All Channel Select/Unselect

AN Channa! Select/Unselect ALLCHs | NO CHs | ‘ Sg‘iji/ ON | OFF | ‘ Pl ON | OFF

Figure 197. STSW-IFAPGUI single channel (Ch 1) selection

-

The [ALL CHs] button selects all channels, [NO CHs] button deselects all channels. In the Steady
State sub-section, the [ON] button and [OFF] button respectively turn on or off in Steady State mode all
the selected (and not already active) channels. In the PWM sub-section, the [ON] button and [OFF]
button respectively turn on or off in PWM mode all the selected (and not already active channels). In
the case of PWM, the selected channels for which a frequency and duty cycle other than zero have
been set will be turned on.

Step 14. Click on the [RESET] button in the [Commands Reset] section to stop all operations in progress,
(channels switched on in steady state or PWM mode). All frequency and duty cycle values that have
been selected are also reset

Figure 198. STSW-IFAPGUI Commands Reset

Commands

2.11.3.2 Information about the pin connections

The device pin connections to the microcontroller are shown by clicking on the board image. In case of the Daisy
chain the connections are different for the two boards and therefore clicking on the image of the board, the
connections of the board selected via one of the two tabs will be displayed.

The following figure shows the connections for Board 0 and Board 1.
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Figure 199. Board pin connections DAISY CHAIN Board 0

&8 %-MUCLEQ-OUTO16A1 or X-NUCLEG-OUTOI7AT Pin Connection = [m] b4
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FAULT_L

PGOOD_L
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Figure 200. Board pin Connections DAISY CHAIN Board 1

i%ﬁ K-NUCLEO-OUTD16AT or X-MUCLEO-OUTD17A1 Pin Connection L [m] x

‘ 'I life.augmented

CN5
FAULT_L

PGOOD_L

XNUCLEQ-OUTTEAT X-NUCLEG-OUTT7ZAT

SPICLK

SPI_MISO

2114 How to get information about the GUI

Information about the GUI revision for the is available by clicking on interface title. Then, the following window (in
the example related to the first revision) appears:
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Figure 201. Command Interface info

% About Command Interface - kS

life.augmented

X-NUCLEOQ-QUT16A1
X-NUCLEO-QUT17A1

Industrial Digital output expansion boards based on
IPS8200HQ
IPS8200HQ-1

Graphical Command Interface
Revision 1.0.0

2.11.5 Information about the device

It is also possible to obtain information on the features of the device mounted on the boards, simply clicking on
the image depicting the devices. The following image appears:

Figure 202. Device features

£7% 1PS8200HQ Description, Features and Applications - o X

Kyy..... IPS8200HQ, IPS8200HQ-1

Octal high-side smart power solid-state relay with serial/parallel selectable
interface on-chip

Description

The IPS8200HQ and IPS8200HQ -1 are monolithic 8-channel drivers, designed using STMicroelectronics™ VIPower™ technology, and intended to drive any kind of
load with one side connected to the ground. Both ICs operates from 10.5 V to 36 V and feature a very low supply current, parallel or 4-wire SPI control interface, a 4x2
LED matrix, and a micropower step-down switching regulator with a peak current control loop mode.

Features Application

. Voltage operating range 10.5V to 36 V . Programmable logic control

. UVLO with hysteresis . Industrial PC peripheral input/output
. Output current: 0.7 A or 1.0 A (IPS8200HQ or IPS8200HQ-1) per channel . Numerical contral machines

. Low supply current in OFF (1 mA) and ON (5.3 mA) states
. 5V and 3.3V compatible I/0s
. Selectable interface on logic side SPI or parallel

. 5 MHz SPI (8 or 16-bits) with output enable, daisy chain, and MCU freeze
detection

. 100 mA DC/DC with integrated boot dicde and adjustable output voltage
. 4x2 LED matrix for efficient outputs state LEDs driving
. Can drive all types of loads (resistive, capacitive, and inductive)

. Per-channel overload and short-circuit protection
. Per-channel/independent overtemperature protection
. Fast demagnetization of inductive loads (Vout clamp)

. Overvoltage protection (VCC clamping)
. Loss of GND protection

. Power Good (supply voltage level) diagnostic
. Common fault open drain output
. IC warning temperature detection

. VFQFPN-48L (8x6 mm) package

- Designed to meet IEC61131-2, IEC61000-4-2, IEC61000-4-4, and
IECE1000-4-5

211.6 Close the command interface.
To close the command interface, use File/Close in the top-left part of the GUI.
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Figure 203. STSW-IFAPGUI close the command interface

The command interface can be opened again by clicking on the Nucleo icon as described above.
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212 X-NUCLEO-DO40A1 and X-NUCLEO-DO41A1 expansion boards

2121 How to control the expansion board

This application scenario is based on the default configuration of the on-board switch and resistors of the X-
NUCLEO-DO40A1 and X-NUCLEO-DO41A1.

Step 1. Stack the X-NUCLEO-DO40A1 (or X-NUCLEO-DO41A1) on top of the NUCLEO-F401RE flashed with
the STSW-DO40F4 firmware (or NUCLEO-G431RB flashed with the STSW-DO40G4 firmware),

through the Arduino® UNO R3 connectors.

Step 2. Connect the two stacked boards to your PC or laptop USB port through a mini-USB cable (for
NUCLEO-F401RE) or micro-USB cable (for NUCLEO-G431RB). The STM32 is supplied via USB (3.3
V) and the flashed firmware starts running.

Step 3.  Connect the load and supply the power stage of the X-NUCLEO-DO40A1 (or the X-NUCLEO-DO41A1)
with a 24 V rail via the CN1 connector.

Step 4. Launch the STSW-IFAPGUI. When the application starts, the firmware running on the STM32 is
automatically detected and, if a valid firmware is found, a COM port is opened for communication.

Figure 204. STSW-IFAPGUI COM - port opened

STSW-IFAPGUI rev. 26.0

[l Auto detect Fi version

Device: 4140
Fort : COM3S

@

Step 5. Click on the GUI STM32 Nucleo icon after it turns blue (it remains green until the firmware identification
is complete). The GUI automatically identifies the board configuration based on the information
provided by the firmware.

Figure 205. STSW-IFAPGUI identification complete

STSW-IFAPGUI rev. 26.0

LY [l Auto detect Fi version

Device: 4140
Fort: COM3

@

UM2509 - Rev 11 page 95/110


https://www.st.com/en/product/X-NUCLEO-DO40A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/X-NUCLEO-DO40A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/X-NUCLEO-DO41A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/X-NUCLEO-DO40A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/X-NUCLEO-DO41A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/nucleo-f401re?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/STSW-DO40F4?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/nucleo-g431rb?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/STSW-DO40G4?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/nucleo-f401re?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/nucleo-g431rb?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/X-NUCLEO-DO40A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/X-NUCLEO-DO41A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509
https://www.st.com/en/product/stsw-ifapgui?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM2509

‘_ UM2509
,’ Running the graphical user interface

Step 6.  When the board identification phase has been completed the related STSW-IFAPGUI appears on the
screen.

Figure 206. STSW-IFAPGUI main control panel
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Step 7.  The main control panel includes the sections:

- four channel control sections, one for each device channel, to control the Steady State or PWM
mode.

- four diagnostic sections related to STATUS1, STATUS2, STATUS3 and STATUS4 pins

- a Channels Selection section to perform operation on the selected channels with a single click

- a Command Reset section to restore the main control panel start-up status

All the buttons with blue text refer to the functions currently active, when the text is gray the function
will be activated after a preliminary action, such as setting the frequency and duty cycle of the PWM.

- Use the Channel [Steady State] GUI section to manage the channel steady state for IPS4140HQ
(or IPS4140HQ-1). The [ON] and [OFF] buttons are used to turn a channel on or off respectively.
The [ON] button for each channel is enabled at the start-up. When a channel is on in steady state
mode the green LED corresponding to that channel will be on, the [OFF] button will be enabled,
and the [ON] button disabled. When a channel is turned on in steady state mode it will not be
possible to use the PWM mode. To use the PWM, the steady state of the channel must first be
switched off.

Figure 207. STSW-IFAPGUI Channel section, Steady State enabled and ready to use

Channel 1

Steady Freguency [Hz]
State min 0.1 max 100

Duty Cycle [] P
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[0 Hz =]
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OFF
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Figure 208. STSW-IFAPGUI Channel section, Steady State on

Steady Frequency [Hz]  Duty Cycle[x] PV
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OFF

[0 Hz =]

ON

OFF

- Use the channel [PWM] GUI section to manage the channel PWM settings and to power on or off
the channel input in PWM mode. The button [ON] starting the PWM will be enabled when both
the frequency and the duty cycle values for the channel have been selected through the
dedicated controls and the steady mode is off for the channel. The PWM on will be signalized by
the green LED blinking according to the frequency and duty cycle chosen. Use the [OFF] button
to stop the PWM function.

Figure 209. STSW-IFAPGUI channel section, PWM ON state

Channel 1
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Step 8.  The diagnostic sections allow you to check the status of the diagnostic pins available on the board. The
pins that is possible to check are:

STATUS1: Channel 1 per-channel over-temperature condition

STATUS2: Channel 2 per-channel over-temperature condition

STATUS3: Channel 3 per-channel over-temperature condition
- STATUS4: Channel 4 per-channel over-temperature condition

Below is a description about how to use the monitoring of the STATUS1, STATUS2, STATUS3 and
STATUS4 pins. Since the operation is similar for all four, the operation will be explained only once by
generically indicating one of the four pins with STATUSX.

Use the [STATUSX pin status check] section to start and stop the check of the device STATUSx
diagnostic pin.

Figure 210. STSW-IFAPGUI STATUSX pin status check section

STATUST pin status check

START STOP RESET .

Click on the [START] to monitor the on/off status of the STATUSx pin on X-NUCLEO-DO40A1 (or X-
NUCLEO-DO41A1). The STATUSKx is a per-channel diagnostic pin, and it is activated (active low) in
case of over-temperature condition. When an over-temperature condition is triggered, the red LED into
the section will light up. The pin check in progress is signaled by the activation of the progress bar.

Figure 211. STSW-IFAPGUI STATUSXx pin status check in progress

STATUET pin status check

START STOP RESET .

I —

Click on the [STOP] button to stop the STATUSKX pin status check and on the [RESET] button to clear
the last pin condition which is kept displayed after the stop.

Step 9.  Click on the [RESET] button in the bottom-left part of the main control panel to stop all operations in
progress (channels switched on in steady state or PWM mode, diagnostic checks on going). All
frequency and duty cycle values selected for the PWM are also reset.

Figure 212. STSW-IFAPGUI Commands Reset button

Commands Reset

RESET
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212.2 How to get information about the GUI
Information about the GUI revision is available by clicking on the interface title (See Figure 206. STSW-IFAPGUI

main control panel). Then, the following window (in the example related to the first revision) appears:

Figure 213. Command interface info

= *

3 About Command Interface

/4

life.augmented

Graphical Command Interface for

X-NUCLEQ-DO40A1 and X-NUCLEOQ-DO41A1

Industrial Digital output expansion boards based on
IPS4140HQ and IPS4140HQ-1

Revision 1.0.0

2123 Information about the pin connections
The device pin connections to the microcontroller are shown by clicking on the yellow info logo on the left of the
board image (See Figure 206. STSW-IFAPGUI main control panel). The following figure shows the Board
Connections window shown after the click for X-NUCLEO-DO40A1 (or X-NUCLEO-DO41A1).

Figure 214. Board Pin Connections

i%ﬁ X-NUCLEQ-DO40A1, X-NUCLEO-DO41A1 Pin Connection

‘ ', life.augmented

STATUSZ

GND

GND

2124 Information about the device
It is also possible to obtain information on the features of the device mounted on the board. Simply with a click on

the device package picture (See Figure 206. STSW-IFAPGUI main control panel).
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Figure 215. Get Command Interface info

2 2

Then, the following window appears:

Figure 216. Device Features

5 1PS4140HQ, IPS4140HQ-1 Description, Features and Applications

K,’ life.augmented IPS4140HQ’ IPS414DHQ'1

Quad high-side smart power solid-state relay in QFN48L 8x6 mm package

Description

The IPS4140HQ (for loads up to 0.6 A) and IPS4140HQ-1 (for loads up to 1.0 A) are
monolithic 4-channel drivers featuring very low Rps(on) and per-channe! diagnostic
The ICs, realized in STMicroelectronics ™ VIPower™ technology, are intended to
drive any kind of load with one side connected to ground.

Active channel current limitation combined with thermal shutdown, independent for
each channel, and automatic restart, protect the device against overload.

A channel in an overload condition overheats and turns OFF and back ON
automatically in order to maintain its junction temperature between T1gp and Tg. If
this condition makes case temperature reach Tegp. the overloaded channel is turned
OFF and restarts only when case temperature has decreased down to Tgg. In case
of more than one channel in overload, restart of the overloaded channels is not
simultaneous, in order to avoid high peak current from the supply. Non-overloaded
(non-overheated) channels continue operating normally.

The four open drain STATUS output pins indicate per-channel overtemperature

conditions.
Features
. Operating output current: 0.6 A (IPS4140HQ) or 1.0 A (IPS4140HQ-1) per L Undervoltage shutdown with hysteresis
channel . Overvoltage protection (V¢ clamping)
. Per channel short-circuit protection . Very low supply current
. Per channel overtemperature protection . Per channel open drain thermal fault pins
+  Thermal case protection «  5Vand3.3Vcompatible I/Os
. Not simultaneous channel reactivation at thermal case reset .

Fast demagnetization of inductive loads
+  Designed to meet IEC61131-2, IEC61000-4-4, and IEC61000-4-5
+ Lossof GND protection - ESD according to IEC 61000-4-2 up to £25 kV

Applications

+ Alltype of loads (resistive, capacitive, inductive load) are driven

. Programmable logic contral
+  Industrial PG peripheral inputioutput
. Numerical control machines
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2.12.5 Close the command interface
To close the command interface, use File/Close in the top-left part of the GUI.

Figure 217. STSW-IFAPGUI close the command interface

The command interface can be opened again by clicking on the Nucleo icon as described above.
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