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User manual

Getting started with the FP-IND-IODOUT1,
STM32Cube function pack for |O-Link industrial actuator and sensor node

Introduction

FP-IND-IODOUT1 is an STM32Cube function pack that lets you enable 10-Link communication between P-NUCLEO-IOD3A1 or
P-NUCLEO-IOD04A1 or P-NUCLEO-IOD7A1 kits and an 10-Link master through the L6362A or L6364Q transceivers mounted
on the STEVAL-IOD003V1 and X-NUCLEO-IODO02A1, respectively.

The function pack integrates an 10-Link demo-stack and management of the IPS2050H and IPS2050H-32, dual high-side
switches mounted on the X-NUCLEO-OUT03A1 and X-NUCLEO-OUTO04A1, respectively. The function pack also integrates an
IO-Link demo-stack for the management of the IPS4260LM quad low-side intelligent power switch mounted on the X-NUCLEO-
OUTO7A1. FP-IND-IODOUT1 also includes the 10DD file to be uploaded to your 10-Link master.

The software included in the package can be used in IAR, Keil, and STM32CubelDE integrated development environments.

UM3240 - Rev 3 - September 2024 www.st.com

For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/fp-ind-iodout1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/content/st_com/en/ecosystems/stm32cube-ecosystem.html
https://www.st.com/en/product/P-NUCLEO-IOD3A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/p-nucleo-iod04a1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/P-NUCLEO-IOD7A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/l6362a?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/l6364?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/steval-iod003v1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/x-nucleo-iod02a1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/ips2050h?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/ips2050h-32?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/x-nucleo-out03a1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/x-nucleo-out04a1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/IPS4260LM?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/X-NUCLEO-OUT07A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/X-NUCLEO-OUT07A1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/fp-ind-iodout1?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240
https://www.st.com/en/product/stm32cubeide?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3240

UM3240

FP-IND-IODOUT1 software expansion for STM32Cube

1 FP-IND-IODOUT1 software expansion for STM32Cube

1.1 Overview
FP-IND-IODOUT1 is an STM32 ODE function pack and expands STM32Cube functionality.

The software enables the control of the IPS2050H/IPS2050H-32/IPS4260LM devices that acts like actuators,
through the 10-Link communication line. Furthermore, it enables |O-Link data transfer to/from the 10-Link
transceivers L6362A and L6364Q.

For the L6364Q only, the software allows reading of its internal temperature sensor.
The key package features are:

Complete firmware to develop industrial 10-Link actuator and sensor nodes
Middleware libraries and drivers featuring 10-Link stack for L6362A and L6364Q
Drivers to provide commands to IPS2050H/IPS2050H-32/IPS4260LM

Ready-to-use binary to evaluate P-NUCLEO-IOD3A1 and P-NUCLEO-IOD04A1 and P-NUCLEO-IOD7A1
as an industrial 10-Link actuator and sensor node

Easy portability across different MCU families, thanks to STM32Cube
Free, user-friendly license terms

1.2 Architecture

The application software accesses the stacked shields through the following software layers:
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the STM32Cube HAL layer, which provides a simple, generic, multi-instance set of application
programming interfaces (APIs) to interact with the upper application, library, and stack layers. It has generic
and extension APIs and is directly built around a generic architecture and allows successive layers like the
middleware layer to implement functions without requiring specific hardware configurations for a given
microcontroller unit (MCU). This structure improves library code reusability and guarantees an easy
portability on other devices.

the board support package (BSP) layer, which supports all the peripherals on the STM32 Nucleo except
the MCU. This limited set of APIs provides a programming interface for certain board-specific peripherals
like the LED, the user button, etc. This interface also helps in identifying the specific board version.

Figure 1. FP-IND-IODOUT1 software architecture
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1.3 Folder structure
Figure 2. FP-IND-IODOUT1 package folder structure
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The following folders are included in the software package:

. _htmresc: contains graphics for html documents.

. Documentation: contains a compiled HTML file generated from the source code detailing the software
components and APIs (one for each project).

. Drivers: contains the HAL drivers and the board-specific drivers for each supported board or hardware

platform, including those for the on-board components, and the CMSIS vendor-independent hardware
abstraction layer for the Arm Cortex-M processor series.

. Middlewares: libraries and protocols featuring the 10-Link ministack.

. Projects: contains the sample application implementing an industrial |O-Link actuator and sensor node.
This application is provided for the NUCLEO-L073RZ and NUCLEO-G071RB and NUCLEO-L452RE
platforms in three development environments: IAR Embedded Workbench for Arm, MDK-ARM software
development environment, and STM32CubelDE. For the P-NUCLEO-IOD3A1 the application is provided
for the NUCLEO-L073RZ and NUCLEO-L452RE platforms. For the P-NUCLEO-IOD04A1 and P-NUCLEO-
IOD7A1 the application is provided for the NUCLEO-L073RZ and NUCLEO-G071RB platforms.

1.4 APls

Detailed technical information with full user API function and parameter descriptions are in a compiled HTML file
in the “Documentation” folder.
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1.5 Sample application description with P-NUCLEO-IOD3A1

The sample application is provided in the Projects folder, using the STEVAL-IOD003V1 with L6362A transceiver
and X-NUCLEO-OUTO03A1 with the IPS2050H.

Ready-to-build projects are available for multiple IDEs. You can upload one of the binary files provided with FP-
IND-IODOUT1 via STM32 STLINK Utility, STM32CubeProgrammer, or the programming feature in your IDE.

To evaluate the FP-IND-IODOUT1 firmware, it is necessary to upload the I0ODD file on the control tool of your
IO-Link Master and connect it to the STEVAL-IOD003V1 by a 3-wire cable (L+, L-/GND, CQ). Section 2.3 shows
an example where the 10-Link Master is the P-NUCLEO-IOM01M1 and the related control tool is the 1O-Link
Control Tool developed by TEConcept (ST partner). Alternatively, you can use another |0-Link Master with the
related control tool.

1.6 Sample application description with P-NUCLEO-IOD04A1

The sample application is provided in the Projects folder, using the X-NUCLEO-IOD02A1 with L6364Q transceiver
and X-NUCLEO-OUTO04A1.

Ready-to-build projects are available for multiple IDEs. You can upload one of the binary files provided with FP-
IND-IODOUT1 via STM32 STLINK Utility, STM32CubeProgrammer, or the programming feature in your IDE.

To evaluate the FP-IND-IODOUT1 firmware, it is necessary to upload the 10DD file on the control tool of your
IO-Link Master and connect it to the X-NUCLEO-IOD02A1 by a 3-wire cable (L+, L-/GND, CQ). Section 2.3 shows
an example where the 10-Link Master is the P-NUCLEO-IOM01M1 and the related control tool is the IO-Link
Control Tool developed by TEConcept (ST partner). Alternatively, you can use another |0-Link Master with the
related control tool.

1.7 Sample application description with P-NUCLEO-IOD7A1

The sample application is provided in the Projects folder, using the X-NUCLEO-IOD02A1 with L6364Q transceiver
and X-NUCLEO-OUTO7A1 with the IPS4260LM.

Ready-to-build projects are available for multiple IDEs. You can upload one of the binary files provided with FP-
IND-IODOUT1 via STM32 STLINK Utility, STM32CubeProgrammer, or the programming feature in your IDE.

To evaluate the FP-IND-IODOUT1 firmware, it is necessary to upload the I0ODD file on the control tool of your
IO-Link Master and connect it to the X-NUCLEO-IOD02A1 by a 3-wire cable (L+, L-/GND, CQ). Section 2.3 shows
an example where the 10-Link Master is the P-NUCLEO-IOM01M1 and the related control tool is the 10-Link
Control Tool developed by TEConcept (ST partner). Alternatively, you can use another |0-Link Master with the
related control tool.
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2 System setup guide
2.1 Hardware description
211 P-NUCLEO-IOD3A1 STM32 Nucleo pack

The P-NUCLEO-IOD3A1 is an STM32 Nucleo pack composed of the STEVAL-IOD003V1 and X-NUCLEO-
OUTO03A1 expansion boards stacked on the NUCLEO-L073RZ or NUCLEO-L452RE development boards. The
STEVAL-IOD003V1 features an IO-Link device transceiver for the physical connection to an 10-Link master, while
the X-NUCLEO-OUTO03A1 is an industrial digital output expansion board based on IPS2050H for STM32 Nucleo,
and the NUCLEO-L073RZ or NUCLEO-L452RE are the necessary hardware resources to run the FP-IND-
|IODOUT1 function pack and to control the transceiver and the power switch. The FP-IND-IODOUT1 combines an
IO-Link demo stack library (derived from X-CUBE-IOD02) with the X-CUBE-IPS section related to the X-
NUCLEO-OUTO03A1 and features an example of 10-Link device actuator and sensor node. The P-NUCLEO-
IOD3A1 can be used for evaluation purposes and as a development environment. The STM32 Nucleo pack
provides an affordable and easy-to-use solution for the development of I0-Link and SIO applications, evaluation
of L6362A communication features and robustness, together with the computation performance of the
STM32L073RZ and STM32L452RE microcontrollers.

Figure 3. P-NUCLEO-IOD3A1 STM32 Nucleo pack
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2.1.2 P-NUCLEO-IOD04A1 STM32 Nucleo pack

The P-NUCLEO-IOD04A1 is an STM32 Nucleo pack composed of the X-NUCLEO-IOD02A1 and X-NUCLEO-
OUTO04A1 expansion boards stacked on the NUCLEO-L073RZ or NUCLEO-G071RB development boards.

The X-NUCLEO-IOD02A1 features an 10-Link device transceiver for the physical connection to an IO-Link
master, while the X-NUCLEO-OUT04A1 is an industrial digital output expansion board based on IPS2050H-32 for
STM32 Nucleo, and the NUCLEO-L073RZ or NUCLEO-GO071RB are the necessary hardware resources to run
the FP-IND-IODOUT1 function pack and to control the transceiver and the power switch.

The FP-IND-IODOUT1 combines an IO-Link demo stack library (derived from X-CUBE-IOD02) with the X-CUBE-
IPS section related to the X-NUCLEO-OUT04A1 and features an example of IO-Link device actuator and sensor
node.

The P-NUCLEO-IOD04A1 can be used for evaluation purposes and as a development environment.

The STM32 Nucleo pack provides an affordable and easy-to-use solution for the development of IO-Link and SIO
applications, evaluation of L6364Q communication features and robustness, together with the computation
performance of the STM32L073RZ and STM32G071RB microcontrollers.

Figure 4. P-NUCLEO-IOD04A1 STM32 Nucleo pack
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213 P-NUCLEO-IOD7A1 STM32 Nucleo pack

The P-NUCLEO-IOD7A1 is an STM32 Nucleo pack composed of the X-NUCLEO-IOD02A1 and X-NUCLEO-
OUTO7A1 expansion boards stacked on the NUCLEO-GO071RB or NUCLEO-LO73RZ development boards.

The X-NUCLEO-IOD02A1 features an 10-Link device transceiver for the physical connection to an IO-Link
master, while the X-NUCLEO-OUTO07A1 is an industrial digital output expansion board based on IPS4260LM for
STM32 Nucleo, and the NUCLEO-GO071RB or NUCLEO-L073RZ are the necessary hardware resources to run
the FP-IND-IODOUT1 function pack and to control the transceiver and the power switch.

The FP-IND-IODOUT1 combines an IO-Link demo stack library (derived from X-CUBE-IOD02) with the X-CUBE-
IPS section related to the X-NUCLEO-OUT07A1 and features an example of IO-Link device actuator and sensor
node.

The P-NUCLEO-IOD7A1 can be used for evaluation purposes and as a development environment.

The STM32 Nucleo pack provides an affordable and easy-to-use solution for the development of 10-Link and SIO
applications, evaluation of L6364Q communication features and robustness, together with the computation
performance of the STM32G071RB and STM32L073RZ microcontrollers.
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Figure 5. P-NUCLEO-IOD7A1 STM32 Nucleo pack
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214 P-NUCLEO-IOM01M1 STM32 Nucleo pack

The P-NUCLEO-IOM01M1 is an STM32 Nucleo pack consisting of the STEVAL-IOM001V1 and the NUCLEO-
F446RE boards. The STEVAL-IOMO001V1 is a single |0-Link master PHY layer (L6360), while the NUCLEO-
F446RE runs an l0-Link stack rev 1.1 (developed by and property of TEConcept GmbH, license limited to 10 k
minutes, renewable without additional costs). The 10-Link stack update is allowed exclusively by following the
procedure described in UM2421 (freely available at www.st.com). Any other erase/overwrite of the preloaded
stack makes it impossible to restore it.

The STM32 Nucleo pack provides an affordable and easy-to-use solution for the evaluation of 10-Link
applications, L6360 communication features and robustness, together with the STM32F446RET6 computation
performance. The pack, hosting up to four STEVAL-IOM001V1 boards to build a quad-port I0-Link master, can
access the 10-Link physical layer and communicate with 10-Link Devices.

You can evaluate the tool via the dedicated GUI (IO-Link Control Tool®, property of TEConcept GmbH) or use it
as an l0-Link master bridge accessible from the dedicated SPI interface: source code of demo project (low-level
IO-Link master access to the demo application, developed by TEConcept GmbH) and API specification are
available for free.

Figure 6. P-NUCLEO-IOM01M1 STM32 Nucleo pack

2.2 Hardware setup
The following hardware components are needed:

1. One STM32 Nucleo pack for I0-Link device applications (order code: P-NUCLEO-IOD3A1 or P-NUCLEO-
IOD04A1 or P-NUCLEO-IOD7A1)

2. One STM32 Nucleo pack for IO-Link master with 10-Link v1.1 PHY and stack (order code: P-NUCLEO-
IOMO1M1)

3. A 3-wire cable (L+, L-/GND, CQ)
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2.3 How to control the P-NUCLEO-IOD3A1 and P-NUCLEO-IOD04A1 and P-
NUCLEO-IOD7A1 through the P-NUCLEO-IOM01M1 I0-Link master

Step 1. Connect the P-NUCLEO-IOM01M1 and the P-NUCLEO-IOD3A1 or P-NUCLEO-IOD04A1 or P-
NUCLEO-IOD7A1 via the 3-wire cable (L+, L-/GND and CQ-, refer to the board serigraphy).

Step 2. Connect the P-NUCLEO-IOM01M1 to a 24 V/0.5 A power supply.

The following figures show how to connect the P-NUCLEO-IOM01M1 and the P-NUCLEO-IOD3A1 or
P-NUCLEO-IOD04A1 or P-NUCLEO-IOD7A1 with the FP-IND-IODOUT1 firmware running.

Figure 7. Terminal settings for P-NUCLEO-IOD3A1

|0-Link Master 10-Link Device

USB connaction to PC P-NUCLEOQ-IOM01M1 P-NUCLEO-IOD3A1
ta run the IO-Link . )

Contral Tool (CT) -.‘g .

@ 10-Link 3-wire bus

M- M- Eca

Figure 8. Terminal settings for P-NUCLEO-IOD04A1

10-Link Master |0-Link Device
USB connection to PC P-NUCLEO-IOM01M1 P-NUCLEO-IOD04A1
to run the 10-Link
Control Tool (CT) ﬂ_(g . g
—

e 10-Link 3-wire bus

Wi+ WL Hca

Figure 9. Terminal settings for P-NUCLEO-IOD7A1

10-Link Device

10-Link Master P-NUCLEOQ-IOD7A1
USB connection to PC P-NUCLEOQ-IOM01M1
to run the 10-Link

Control Tool (CT) whad - | SEREEEEE g
‘e
— [ ’

Step 3. Launch the 10-Link Control Tool on your laptop/PC.

Step 4.  Connect by mini-USB cable the P-NUCLEO-IOM01M1 running the IO-Link Control Tool to your
laptop/PC.

The next steps (5 to 13) refer to actions to be performed on the 10-Link Control Tool.
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Step 5. Upload the 10DD file of P-NUCLEO in use to the 10-Link Control Tool by clicking on [Select device]
and follow the instructions to upload the proper IODD (xml format) file available in the IODD directory of
the software package.

After this action, the information about the selected device will be shown. IODD files are provided for

COM1 (4.8 kbit/s, only for P-NUCLEO-IOD3A1) and COM2 (38.4 kbit/s) and COM3 (230.4 kbit/s)
transmission rates.

Figure 10. Device Selection

Device info
Device: -
Device Image
10-Link revision:
Bit rate:
Min cycle time:
510 / 1SDU / DS5:
| Select device I

Figure 11. Device Selection for P-NUCLEO-IOD3A1, P-NUCLEO-IOD04A1 and P-NUCLEO-

IOD7A1
Device info Device info Device info
Device: P-NUCLEC-IOD3A1(230.4kBaud) Device: P-NUCLEC-IOD04A1(230.4kBaud) Device: P-NUCLEC-IOD7A1(230.4kBaud)
Device Image Device Image Device Image
10-Link revision: 10-Link revision: 10-Link revision:
V11 V11 V11
Bit rate: Bit rate: Bit rate:
com3 com3 com3
Min cycle time: Min cycle time: Min cycle time:
1300 ps 1300 ps 1300 ps
SIO /7 ISDU 7 DS: v o X SIO /7 ISDU 7 DS: v o X SIO /7 ISDU 7 DS: v o x
| Select device | | Select device | | Select device

Step 6.  Select the COM port and connect the Master by clicking on the green icon (top left corner).

Figure 12. Master Connection

OO0 @ O €00 ¢

Settings
Communication Interface:
| Seral Test Interface v|

GUI cycle time {ms): IEI
Comm. port: | STMicroelectronics ¢ ~

Step 7. Click on [Power ON] to supply the P-NUCLEO. If P-NUCLEO-IOD3A1 is used, then the green LED on

the STEVAL-IOD003V1 turns on. If P-NUCLEO-IOD04A1 or P-NUCLEO-IOD7A1 is used, then the red
LED on the X-NUCLEO-IOD02A1 blinks.
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Step 8.  Click on [IO-Link] to start an 10-Link Communication. If P-NUCLEO-IOD04A1 or P-NUCLEO-IOD7A1
is used, then green LED on X-NUCLEO-IOD02A1 blinks.

Figure 13. Power ON and IO-Link

Part Control

Advance configuration:
G Behavior: fol

| Power OFF | | Power ON |
| Inactive | | ol | | Do | | 10-Link |

The next steps (9 to 21) refer to actions to be performed on the 10-Link Control Tool to provide
commands to the IPS2050H or IPS2050H-32 or IPS4260LM mounted on the X-NUCLEO-OUTO03A1, X-
NUCLEO-OUTO04A1 or X-NUCLEO-OUTO07A1 shield boards. You can also take actions to check the
status of the diagnostic pins.

In general, to provide a command to the Intelligent Power Switch through the 10-Link line using the
Control Tool, it is necessary using the Control Tool [Write Selected] command. To be effective, this
action requires pressing [Enter] after changing and verifying that the value changes color to blue.
Following this, clicking on [Write Selected] applies the action correctly, and the text color should
change to green.

In the following steps we report the generic string X-NUCLEO-OUTO0xA1 according to the P-NUCLEO
in use, the user must consider X-NUCLEO-OUT03A1 or X-NUCLEO-OUT04A1 or X-NUCLEO-
OUTO7A1. Similarly, Channel N refers to a generic channel available on the X-NUCLEO-OUTXA1.
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Step 9.

Step 10.

Step 11.

Use [Observation Menu]>[X-NUCLEO-OUTO0xA1 ]>[Channel N]>[Steady State ON or OFF] to power
ON or OFF channel 1,2 or only for P-NUCLEO-IOD7A1 channels 3 or 4 in steady state mode.

If the value set is 1, the action is to power on the channel. The value 0 will turn off the channel. Turning
on in steady state mode a channel already turned on in PWM mode will interrupt the PWM and turn on
the steady state mode. The figure below shows an example of switching on channel one in steady
state mode.

Figure 14. Channel 1 Steady State ON for P-NUCLEO-IOD04A1

LN 3 Menu v | 4 Fetch DS | & Read All | & Read Selected | by Write Selected

Name Index Subindex Rights  Type Unit  Value
» 1= Identification Menu
l-gg Observation Menu
> - = Process data values
1 -i= LE364 register values
J -i= L6364 register fields values
~|r-55 X-NUCLEQ-OUTO4A1
\:' -i= Channel 1
| [var|steady Sizie Ot or OFF 131 0 RW  Unsigned integer Channel ON (1) @
ﬂ:‘ PwiM frequency value [Hz] 132 0 RW Unsigned Integer 0
ﬂ:i:‘ PwM Duty Cycle value [%] 133 0 RW Unsigned Integer
{:\ FviM ON or OFF 134 0 RW  Unsigned Integer Chanrel OFF (0)
ﬁi\ Fault Status 135 i} RO Unsigned Integer NO FALLT (0)
= EE_ChanneI 2
4;\ Steady Stete ONor OFF 136 0 RW  Unsigned Integer Channel OFF {0}
ﬂ:‘ PwM frequency value [Hz] 137 0 RW Unsigned Integer
{:\ PuiM Duty Cycle value [%2] 138 0 RW  Unsigned Integer
ﬂ:i:‘ PwM OM or OFF 139 0 RW Unsigned Integer Channel OFF (0}
{:\ Fault Status 140 0 RO Unsigned Integer NO FAULT (0)
[y ——

Figure 15. Channel 3 Steady State ON for P-NUCLEO-IOD7A1

MName Index Subindex Rights ~ Type Unit  Value

»-:= |dentification Menu

v -:= Observation Menu

-i= Process data values

-i= L6364 register values

|

>

|

2 =
| . L6364 register fields
| = values

1= X-NUCLEO-OUTO7AT

3 1= Channel 1

:! -i= Channel 2

‘:’ := Channel 3

| Hvar g SO 14 RW  Unsigned Integer Charnel ON (1) @
[var| Findteauenes g4 RW  Unsigned Integer 0

(—__| P\wM Duty Cycle

_E'vﬁlue [%]

143 RW Unsigned Integer

RW Unsigned Integer

[war| P ON or OFF 122 Charnel OFF (0)

Low (0}

o o0 2 o o

[var| DIAG Level 145 RO Unsigned Integer

> -i= Channel 4
i

Click on [Observation Menu]>[X-NUCLEO-OUTO0xA1]>[Channel N]>[PWM frequency value [Hz]] to
set the PWM frequency you want to use for channel 1,2 or only for P-NUCLEO-IOD7A1 channels 3 or
4. The frequency range that can be set is 0 to 100 Hz. The frequency step is 1 Hz.

Click on [Observation Menu]>[X-NUCLEO-OUTO0xA1]>[Channel N]>[PWM Duty Cycle value [%]] to
set the duty cycle you want to use for channel 1,2 or only for P-NUCLEO-IOD7A1 channels 3 or 4.

The duty cycle range that can be set is 0% to 100%. The duty cycle step is 1%.
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Step 12. Click on [Observation Menu]>[X-NUCLEO-OUTO0xA1]>[Channel N]>[PWM ON or OFF] to power ON
or OFF channel 1,2 or only for P-NUCLEO-IOD7A1 channels 3 or 4 in PWM mode.
If the value set is 1, the action is power on the channel. The value 0 turns off the channel. Turning on in
PWM mode a channel that is already turned on in steady state mode interrupts the steady state and
turns on the PWM mode. The figure below shows an example of switching ON the channel one in
PWM mode.
To see the inputs and related outputs of the IPS change, it is necessary to set the value of the
frequency and duty cycle to a value other than zero.

Figure 16. Channel 1 PWM ON for P-NUCLEO-IOD04A1
&, [Searchiin per] | 8 Menu - | i Fetch DS | & Read All | # Read Selected  cby Wiite Selected

MName Index Subindex Rights Type Unt  Value

> -1= Identification Menu

:‘» Process data values
>‘ L6364 register values
)‘ L&364 register fields values
*" -i= X-NUCLEQ-QUTO4A1
- -i= Channel 1
Steady State OM or OFF 13 0 RW Unsigned Integer Channel OFF (0)
PwM freguency value [Hz] 132 o RW Unsigned Integer 1 @
PwM Duty Cycle value [%] 133 0 RW Unsigned Integer 50
| - [var| Prim on er OFF 134 0 RW  Unsigned integer Channel ON (1)
| Fault Status 135 0 RO Unsigned Integer MO FAULT (0)
~-i= Channel 2
Steady State ON or OFF 136 0 RW Unsigned Integer Channel OFF (0)
P\wM freguency value [Hz] 137 0 RW Unsigned Integer 0
PwM Duty Cycle value [%] 138 0 RW Unsigned Integer 0
Pw/M ON or OFF 139 0 RW Unsigned Integer Channel OFF (0)
Fault Status 140 0 RO Unsigned Integer MO FAULT (0)

» = Parameter Menu

Figure 17. Channel 4 PWM ON for P-NUCLEO-IOD7A1

Index Subindex Rights  Type Unit  Value

Process data values

|
»
|
>
|
3 -
|
A

LE364 register values
L6364 register fields

values

X-NUCLED-OUTO7A1

Channel 1

Channel 2
Channel 3

Dt al [T 11}

Channel 4
Steady State ON or
[var| SFF 146

PwiM freguency
ﬂ value [Hz] 147

ﬂ PwM Duty Cycle 148

] value [%]

RW Unsigned Integer Channel OFF (0)
RW  Unsigned Integer 1 c
RW Unsigned Integer 50

| Hvar]PWMONorOFF 149 RW  Unsigned Integer Channel ON (1)

DIAG Level 150

FLT Status 151

RO Unsigned Integer Low (0)

o o o o a o

RO Unsigned Integer FAULT (D)
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Step 13. For P-NUCLEO-IOD3A1 or P-NUCLEO-IOD04A1 use [Observation Menu]>[X-NUCLEO-
OUTO0xA1]>[Channel N]>[Fault Status] to verify the status of the channel 1 or 2 fault pin.

It is necessary to select the row and click on [Read Selected]. A Read value of 0 means no fault, while
1 indicates a fault.

For P-NUCLEO-IOD7A1 use [Observation Menu]>[X-NUCLEO-OUT07A1]>[Channel N]>[Diag
Level] to verify the level of the channel N diag signal.

It is necessary to select the row and click on [Read Selected]. A Read value of 0 means diag signal
level low, while 1 indicates a level high.

Figure 18. Channel 1 Fault Check for P-NUCLEO-IOD04A1

@ [searchin por] |8} Menu » |4 Fetch DS | # Read All | # Read Selected | by Write Selected

Name Index Subindex Rights  Type Untt  Value
»-:= |dentification Menu
w-= Observation Menu
; = Process dats values
1 -3= L6364 register values
1 -i= L6364 register fields values
‘|’ -3= X-NUCLEQ-OUTO441
v -:= Channel 1
Steady State ON or OFF 13 o RW Unsigned Integer Channel OFF (0)
Pw/M frequency value [Hz] 132 a RW Unsigned Integer 1
P/M Duty Cycle value [%] 133 0 RW Unsigned Integer 50
PwM ON or OFF 134 a RW Unsigned Integer Channel ON (1)
| ﬂ;| Fault Status 135 Q RO Unsigned Integer NO FAULT (0) @
vz o
Steady State ON or OFF 136 a RW Unsigned Integer Channel OFF (0)
PWWM freguency value [Hz] 137 0 RW Unsigned Integer D
PwM Duty Cycle value [%] 138 a RW Unsigned Integer 0
Pw/M ON or OFF 139 0 RW Unsigned Integer Channel OFF (0)
Fault Status 140 Q RO Unsigned Integer NO FAULT (0}
»-= Parameter Menu

Figure 19. Channel 1 Diag Level Read for P-NUCLEO-IOD7A1

e B3Menu + |4 Fetch DS | # Read All | & Read Selected | ¥, Write Selected

Name Index Subindex Rights Type Unit Value
» 1= ldentification Menu

-l

Observation Menu

-:= Process data values

LE364 register values

L6364 register fields
values

¥-NUCLEO-OUTO7AT

v v — v

RW Unsigned Integer Channel OFF ([
[var] 132
PiaiM Duty Cycle
ﬂ value [%] 133

PwMOMNor OFF 134

REW Unsigned Integer ]
RW Unsigned Integer ]
RW Unsigned Integer Channel OFF (0)

= e = e =

135 RO Unsigned Integer Low (0}
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Step 14. For P-NUCLEO-IOD7A1 use [Observation Menu]>[X-NUCLEO-OUTO07A1]>[FLT Status] to verify the
FLT pin status.
It is necessary to select the row and click on [Read Selected]. A Read value of 1 means no fault, while
0 indicates a fault. If the NO FAULT or FAULT string appears grey it means that it has not yet been
read by the device and therefore is not significant. The string is green after reading the status from the
device. In general it is always necessary to click on [Read Selected] to update the status of the FLT

pin.

Figure 20. FLT Check for P-NUCLEO-IOD7A1

0

e 483 Menu - | 4k Fetch DS | # Read All | # Read Selected | ¥, Write Selected

Name Index Subindex Rights  Type Unit  Value

)l 1= Identification Menu
1= Observation Menu
Process data values

L6364 register values

LE364 register fields
values

= X-NUCLEQ-OUTO?AT

PERVERVIENVE

= Channel 1
Channel 2

IV

jii i i ji
[w]
g
&
[

Channel 4

151 0 RO Unsgned Inisger NO FAULT (1) @

152 1] RO Unsigned Integer FAULT (0)

L]
i
a

=)
]
5
Ly
a
£
&

[
3
3
o
2
u
2
&

Step 15. For P-NUCLEO-IOD7A1 use [Observation Menu]>[X-NUCLEO-OUTO07A1]>[OL Status] to verify the
OL pin status. It is necessary to select the row and click on [Read Selected]. A Read value of 1 means
no fault due to open load, while 0 indicates an open load fault. If the NO FAULT or FAULT string
appears in gray it means that it has not yet been read by the device and therefore is not significant.
The string is green after reading the status from the device.

Figure 21. OL Check for P-NUCLEO-IOD7A1

E'\ @ Menu ~ | 4fip Fetch DS | & Read All | % Read Selected | ¥ Write Selected

MName Index Subindex Rights Type Unit Value

»-:=  |dentification Menu

¥ -:= Obsenvation Menu

= Process data values

-:=_ L6364 register values

.= L6364 register fields
= values

-:= ¥-NUCLEO-OUTO7A1

C—v— v

Channel 1
Channel 2

|
>
|
>
|
T Channel 3
>

Channel 4

H;| FLT Status 151 o RO Unsigned integer NO FAULT (1)
L {var| oL Status 152 0 RO Unsigned Integer FAULT (0)
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Step 16. If a P-NUCLEO-IOD04A1 or a P-NUCLEO-IOD7A1 is used, then to activate the data-exchange with
L6364Q internal temperature sensor, go to [Parameter Menu]>[Process Input Selection] and select
the L6364Q temperature sensor. Press [Enter] and then click on [Write Selected] (the text will turn
green) and the data coming from the device will be shown in the Process Data section. You can graph
the temperature sensor data by clicking the [Plot] button.

Figure 22. Temperature Sensor Read for P-NUCLEO-IOD04A1 and P-NUCLEO-IOD7A1

Parameters
G\ 5 Menu ~ | 4l Fetch DS | & Resd All | # Read Selected
Name Index Subindex  Rights  Type Unit  Value
5 -1 Identification Menu
:1' Obsenvation Menu
~|'-§=_ Farameter Menu
m Master Cycle Time 0 2 RO Unsigned Intsger {Unknown)
ﬂ Min Cycle Time 0 3 RO Unsigned Integer {Unknown)
m M-Sequence Capability 0 4 RO Unsigned Intsger {Unknown)
ﬂ Process Data Input Length 0 6 RO Unsigned Integer {Unknown)
m Process Data Output Length a 7 RO Unsigned Integer (Unknown)
m Process Input Selection 77 [1] RW Unsigned Integer L6364 Temperature Sensor (1)
|var| Wirror Output E ] RW  Unsigned Integer
m Mirror Input e [1] RO Unsigned Integer

Process Data
10-Link Mode: Process Data Input / Output

PD input- Valicty vaiid <j

Name Value Formatted Value Unit
2\ Raw data 042 (17 0033 033 42 Be17 0633 0x33

~ (3] L6364 Temperature Sensor

(wer| L6364 Temperaturs Level 378 378 T

i

Figure 23. Temperature sensor plot (example with P-NUCLEO-IOD04A1)

£ Visualized process data: - Port 1 (P-NUCLEOQ-I0D04A1(230.4kBaud)) — m] X
File  View
e
Settings
Deta T |1 J@ T[100  |& | ety Border vaiues: [J auto o min- (30 | max [ ey
L6364 Temperature 40

38

36

e

34

32

304

0.0 10.0 200 30.0 40,0 50.0 60.0 70.0 80.0 0.0 100.0
Time [s]

Port 1 (P-NUCLEQ-IOD04A1(230.4kBaud))  Process data: valid
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Step 17. For P-NUCLEO-IOD3A1 or a P-NUCLEO-IOD04A1 it is possible to use the values of the IPS fault pins
values as if they were two sensors and then reflects their values cyclically as process data. To do this,
go to [Parameter Menu]>[Process Input Selection] and select IPS2050H FAULT Pins value or
IPS2050H-32 FAULT Pins value respectively, press [Enter] (the text will turn blue), then click on [Write
Selected] (the text will turn green) and the data coming from the IPS2050H/IPS2050H-32 fault pins will
be shown in the Process Data section. You can graph the status of the fault pins by pressing the [Plot]
button. For P-NUCLEO-IOD7A1 it is possible to use the values of the IPS FLT and OL pins values or
per channel DIAG signals as if they were sensors and then reflects their values cyclically as process
data. To do this, go to [Parameter Menu]>[Process Input Selection] and select FLT and OL
Signalization or DIAGs Level, press [Enter] (the text will turn blue), then click on [Write Selected] (the
text will turn green) and the data coming from the IPS4260LM FLT and OL pins or from DIAG signals
will be shown in the Process Data section. You can graph the status of the fault pins by pressing the
[Plot] button.

Figure 24. IPS fault pins data read for P-NUCLEO-IOD3A1 or P-NUCLEO-IOD04A1 (example for
P-NUCLEO-IOD04A1)

E'.\ &3 Menu » | 4 Fetch DS | # Read All | # Read Selected [ Write Selected

Mame Index Subindex Rights  Type Unit  Value
> -i= Identification Menu
l -:= Observation Menu
ﬁ;| Master Cycle Time 0 2 RO Unsigned Integer {Unknown)
ﬂﬁ| Min Cycle Time 0 3 RO Ungigned Integer {Unknown)
{i] M-Sequence Capability 0 4 RO Unsigned Integer (Unknown)
ﬂ?] Process Data Input Length 0 [ RO Ungigned Integer {Unknown)
ﬂi| Process Data Output Length 0 7 RO Ungigned Integer {Unknown)
ﬂ?] Process Input Selection 77 0 RW Unsigned Integer |P52050H-32 FAULT PFins (2) @
ﬂi| Mirror Qutput 78 0 RW Ungigned Integer 0
ﬁ:] Mirror Input 79 0 RO Unsigned Integer ]
Process Data
10-Link Mode: Process Data Input / Output
PD input: Validity: walid
Name Value Formatted Value Uit
A\ Raw data 0«00 (x00 000 (00 (00 000 (00 000
v 0] IPS2050H-32 FAULTS
war| Channel 1 fault 0 0
wae| Channel 2 fault 0 a

u
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Figure 25. IPS FLT and OL pins data read for P-NUCLEO-IOD7A1

e £Menu - | 4 Fetch DS | & Read All | % Read Selected | ¥, Write Selected

Name Index Subindex Rights ~ Type Unit  Value
» 1= |dentification Menu
Master Cycle Time 0 2 RO Unsigned Integer {Unknown)
Min Cycle Time 0 3 RO Unsigned Integer {Unknown)
M-Sequence Capability 0 4 RO Unsigned Integer {Unknown)
Process Data Input Length 0 [ RO Unsigned Integer {Unknown)
a E;DD?S Data Output 0 7 RO Unsigned Integer {Unknown)
Process Input Selection 77 0 RW Unsigned Integer FLT and OL Signalizations {3} @
Mirrer Qutput 78 0 RW Unsigned Integer 0
Mirrer Input 79 0 RO Unsigned Integer 0
Process Data
10-Link Mode: Process Data Input / Output
PD input - Validity: valid
MName Value Formatted Walue Unit
2\ Raw data 001 00 000 000 001 000 0x00 0x00

hd QJ IPS4260L FLT and OL Signalization
| FLT [0 Fauk] [1 Mo Fault]
ﬂ OL [0 Open Load] [1 No Open Load]

0

Figure 26. IPS DIAG signals data read for P-NUCLEO-IOD7A1

@ [search in paran| | &5 Menu - | Fetch DS | # Read All | # Read Selected | o, Write Selected

I <

Mame Index Subindex Rights Type Unit Walue
Master Cycle Time 1] 2 RO Unsigned Integer {Unknown)
Min Cycle Time 0 3 RO Unsigned Integer (Unkcnown)
M-Sequence Capability 1] 4 RO Unsigned Integer {Unknown)
Process Data Input Length 0 B RO Unsigned Integer {Unkcnown})
a E;Dngﬁfs Data Output 1] 7 RO Unsigned Integer {Unknown)
Process Input Selection i 1] RW Unsigned Integer DIAGs Level (2) c
Mirrer Output 78 1] RW Unsigned Integer ]
Mirror Input 75 1] RO Unsigned Integer 0
Process Data
10-Link Mode: Process Data Input / Output
PD input - Walidity: wvalid
Name Value Formatted Value Unit
£ Raw data 00 0x00 Ox00 (00 00 0x00 D0 (0D
~ {3/ IP54260L DIAGe level [0 LOW][1 HIGH]
var| DIAG 0 0
| DIAG2 0 0 @
var| DIAG3 0 0
nar| DIAGH 0 0
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Step 18. When you finish your evaluation session, click on [Inactive] in the Port Control section to stop 10-Link
communication.

Figure 27. Stop 10-Link communication

Port Control

Advance configuration; o
I3 Behavior: o]
[ Foweorr | Power ON

Inactive Dl Do 10-Link

Step 19. Click on [Power Off] to make the IO-Link master stop supplying the 10-Link Device.

Figure 28. Stop 10-Link stop supplying 10-Link device

Port Contral
Advance configuration: fol
1Q Behaviar: o]

¢| PowerOFF | | Power ON

DI Do 10-Link:

Step 20. Click on the Disconnect button to stop the communication between IO-Link Control Tool and the P-
NUCLEO-IOMO1M1.

Figure 29. Communication disconnection

File  View  Master settings  Firmware update  Tools  Help

0 & O %00 c¢s

Step 21. Disconnect the mini-USB cable and the 24 V supply from the P-NUCLEO-IOMO1MA1.

24 Software setup

The following software components are needed to set up a suitable development environment to create
applications for 10-Link applications for NUCLEO-L073RZ or NUCLEO-GO071RB (used for P-NUCLEO-IOD04A1
and P-NUCLEO-IOD7A1) and NUCLEO-L073RZ or NUCLEO-L452RE (used for P-NUCLEO-IOD3A1), L6362A/
L6364Q, and IPS2050H/IPS2050H-32 or IPS4260LM:
. FP-IND-IODOUT1 firmware and related documentation available on www.st.com
. One of the following developments tool-chain and compilers:

- IAR Embedded Workbench for Arm toolchain + ST-LINK/V2

- RealView Microcontroller Development Kit toolchain (MDK-ARM software development environment

+ ST-LINK/V2)
- STM32CubelDE + ST-LINK/V2
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