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• Why do we need smart wiring systems

• What are the challenges when implementing a wiring system

• Selecting smart sensors and determining what data is available 

• Integrating IO-link to your PLC

• Commissioning and monitoring using LR device software

• IOT/I4.0 integration options

• Questions and Answers

Overview

“How to benefit now, 
while becoming 
Industry 4.0 ready”
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Why do we need smart wiring solutions? 

The difference between factories of today and the factories of the future 

is not what is inside the factories but rather the network that connects 

them and the insights gained from many sources of data.

“Industry 4.0 is more 
about optimisation
rather than invention”
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Where does the data come from?
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Plant World 
(Sensors)

PLC World  
(Process control)

I.T World
(Data analytics)

INDUSTRY 
4.0

“IO-LINK technology 
can easily merge 
these worlds”

Networks need to move data efficiently to where it is

needed
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• Establishing a starting point

• Finding solution providers that 
understand your industry

• Flexibility to communicate with 
existing systems

• Budget??

• Limited time and resources

• Data security

Challenges in pursing Industry 4.0 Solutions 
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Establishing a starting point

Think BIG, start small

Single Asset
Maximise the 

performance of a 
single asset such as 
1 machine , 1 pump 

, 1 tank

Production line
Improving the performance 

of a series of dependent 
assets such as a 

manufacturing cell

Factory Network
Maximising network 

performance by sharing 
capacity across sites in real 
time and connecting entire 

supply chains

Central Asset 
Management

MES optimise 
production - OEE

Business
intelligence

ERP

Engineering

Factory
Optimizing the performance 

of an individual plant by 
connecting and utilizing 

numerous assets and 
production lines
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Typical Field Architecture

24vdc
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SENSOR COMMUNICATION

IO-Link Compared to Ethernet Based and Traditional 

Comunication Protocols
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IO-Link compared to 4...20mA signals

"loss of precision 
along the way. "

5.5 bar

5.3 bar

A
D

μP D
A

A
D

μP

12.8 mA

-0.2 bar

"as close as you 
can get to the 

measured value!"

A
D

μP

identical

μPμP

PLCAI

5.5 bar

5.5 bar

1001010

PLC
IO-Link
Master

1001010
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IO-link and Industry 4.0

What can IO-Link sensors offer in terms of Diagnostics

Photo Electric Sensor 
- Dirty lens 
- Object is too close
- Object is too far

Mag Flow Sensor
- Measurement Pipe not sufficiently filled
- Measuring element failure (Replace device)
- Display failure
- Process Over range
- Process Under range

Smart Valve Sensor
- Maintenance required, 

Wear of parts
- Device Failure
- Device Over / Under 

temperature
- Valve open and close 

times too long

Temperature Sensor
- Calibration required
- Temperature range exceeded
- Short circuit
- Device failure
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• XML for software interpretation

• PDF for human interpretation

What information does an IODD file contain:

• Process values available from sensor

• Format of process values and order in data stream

• Sensor settings available

• General Information of sensor accessible via io-link i.e. 

serial number, part number, vendor name etc.

• Diagnostic information and events that the sensor can 

push via io-link

What data is available from specific sensors?

IO-Link Device Description
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Sensor Specific Data
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Sensor Specific Data

Sensor settings and information – Read or Change from PLC
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Sensor Specific Data

Sensor Diagnostic messages – Pushed to PLC
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Actuator Specific Data

IO-link process data output
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Finding solution providers that understand your industry

IO-Link Consortium
Consortium of major
sensor manufacturers and 
industrial manufacturing companies
to promote the IO-Link standard

www.io-link.com

http://www.io-link.com/
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Competency Matrix from IO-Link consortium

www.io-link.com

http://www.io-link.com/
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Typical Field Architecture – IO modules

24vdc
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Master options : Powerline

fieldbus

PLC
- Parameter setting

- Process values

- Field Bus independent

Daisy-chain power
24vdc

Daisy-chain fieldbus
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Master options : Dataline

fieldbus

PLC

- Parameter setting

- Process values

- Field Bus independent

2nd ip address

24vdc

Daisy chain fieldbus



Pin Description

1 24+

2 DI / DO

3 GND

4 DI/ DO /

DI / DO
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IO-Link Sensor Connection
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Typical Field Architecture with standard DI/DO 

devices included

24vdc
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Flexibility to communicate with existing systems

24vdc

Digital Input
Digital Outputs
Analog Inputs
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IO-Link Master Data Types

Process Data

• Sensor process values
• Status of the sensor
• Status of the switch outputs

Value status (PQI)

• Status of each port 
- Sensor connected 
- Process data is valid
- Short circuit 
- Status of the Digital signals
- Device ID / Vendor ID

Device Data (Request)

• Info about the Device
- Identification
- Diagnostics
- Parameters

• Read and write 

Event Data (Push)

• If an event occurs 
- Signal is sent to the PLC
- PLC can read the event

• Events include
- Warning and error messages
- Maintenance data

Cyclic data

Acyclic data
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Integrating IO-Link sensors to PLC: Startup packages
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Integrating IO-Link sensors to PLC: Startup packages

• EDS/GSDM files for PLC

• Walk through Guides for 
popular PLC’s

• Function blocks/add on 
instructions for IFM io-link 
sensors

• Example PLC programs

Choose the PLC that is 
applicable
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Integrating IO-Link sensors to PLC: Add on instructions

Function block INPUT
• IO-Link master Data tag
• Port number where sensor is 

connected
• Pressure gradient form IODD 

file for the specific sensor

Function Block OUTPUT
• Vendor and device ID
• Process value
• Device status and PQI
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Configuring and monitoring sensors

24vdc

Digital Input
Digital Outputs
Analog Inputs



Software 

Lets look at the software
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Configure IO-Link Master

`
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`

Configure IO-Link Sensor
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`

`

Give sensor a custom tag name
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`

Monitor sensor values
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`

`

Configure multiple sensors via io-link
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`

Diagnostics events pushed from sensor
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`

Not only IFM io-link sensors can be accessed
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`

io-Link is not limited to sensors
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24vdc

Digital Input
Digital Outputs
Analog Inputs

IOT 
Connection

LR SMARTOBSERVER

LR DEVICEHow to make this system an I4.0 solution 
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Where should the data go and how does it get there?

TCP/IP

Conventional 
Architecture Y-Path

Database Database 
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MES / CMMS integration for more intelligent 

production & maintenance decision-making, sending 

SMS / email alerts

On-premise or cloud platform for maintenance trending 

& analytics, developing of machine KPI’s, predictive 

maintenance, etc

PLC

FieldBus

MQTT /HTTP

Field mount IP69K

Supercharging historian & dashboard/visualization 

software without burdening the machine controller / 

PLC

ERP integration for more informed supply chain data, 

automatic replenishment

JSON 
FORMATTED

Where should the data go and which IT protocol to use
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• Establishing a starting point

• Finding solution providers that 
understand your industry

• Flexibility to communicate with 
existing systems

• Budget??

• Limited time and resources

• Data security

Challenges overcome in pursing Industry 4.0 Solutions 



Various IO-Link started kits are available 
For different fieldbus protocols 

Includes:
- LR Device Software
- IO-Link Master
- Sensor
- Cables and accessories

IO-Link Starter Kits
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Let us help you start your journey to the

4th Industrial Revolution



Questions 
& 

Answers ?
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Webinar 
Schedule

29 July 2020 IO-Link: Implementing a Smart Wiring Solution

05 August 2020 Smart observer – Versatile online monitoring

12 August 2020 ifm's New valve sensor - Continuous position feedback and diagnostics

19 August 2020 Compact Versatile Single Signal Lamp with IO-Link Technology 

26 August 2020 IO Link Precise Pressure Sensor with Temperature Monitoring

https://www.ifm.com/za/en/za/webinars/2020
See the next webinars at the link below:

https://www.ifm.com/za/en/za/webinars/2020
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ifm electronic – Pty LTD - ZA https://www.youtube.com/user/ifmelectronic www.linkedin.com/company/ifm

ifm South Africa

Follow us on Social Media

https://www.facebook.com/ifmelectronicbr/
https://www.youtube.com/user/ifmelectronic/playlists
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