(<] Fault

o

IndustrialPl DIO/DI/DO

PILZ

THE SPIRIT OF SAFETY

Operating Manual-1006971-EN-02
- IndustrialPI




This document is the original document.

Where unavoidable, for reasons of readability, the masculine form has been selected when
formulating this document. We do assure you that all persons are regarded without discrim-
ination and on an equal basis.

All rights to this documentation are reserved by Pilz GmbH & Co. KG. Copies may be made
for the user's internal purposes. Suggestions and comments for improving this documenta-
tion will be gratefully received.

CECE®, CHRE®, CMSE®, INDUSTRIAL PI®, Leansafe®, MYZEL®, PAS4000®, PAS-
cal®, PASconfig®, Pilz®, PIT®, PMCprimo®, PMCprotego®, PMCtendo®, PMD®, PMI®,
PNOZ®, Primo®, PSEN®, PSS®, PVIS®, SafetyBUS p®, SafetyEYE®, SafetyNET p®,
THE SPIRIT OF SAFETY® are registered and protected trademarks of Pilz GmbH & Co.
KG in some countries.

-
SA SD means Secure Digital



Contents

1 INtrOdUCHION ... 4
1.1 Validity of documentation ... 4
1.2 Using the documentation ... 4
1.3 Definition of SYMbOIS ... 4
1.4 Symbols used on the produCt............... 5
2 L0 oY = 6
2.1 Product features ... 6
3 S T -1 7/ 7
3.1 INtENAEA USE ... .o 7
3.1.1 Third-party manufacturer licence information............................ 7
3.2 Safety regulations ... 7
3.2.1 Use of qualified personnel..............o. 7
3.2.2 Warranty and liability ... 8
3.2.3 DISPOSAl .. 8
4 FUunction desCription ... 9
5 INSTAllAtioON ... 10
6 40T 12
6.1 Terminal configuration...... ... 13
6.2 SUPPIY VOIAGE ..o 15
7 ConfigUIration .........oooii s 17
71 CoNfIGUIE INPUES ..o e 17
7.2 CoNfiIUIe OUIPULS ... 20
7.3 MEIMOIY @IC@ ..o 21
8 L0 0T - 1 o o 23
8.1 Display elements and MeSSAgES ... .....ooiiiiiiiiiiii 23
9 DIMENSIONS ...ttt ettt ettt 24
10 Technical details ............cccoooiiiiiii 25
101 INAUSEIAIPT DIO ... 25
10.2 INAUSERAIPT DI 27
10.3 INAUSTIAIPT DO ..o 28
1 Order refereNCEe ... 30
Operating Manual IndustrialP| DIO/DI/DO PILZ |3

1006971-EN-02



Introduction

1.1

1.2

1.3

Introduction

Validity of documentation

This documentation is valid for the product IndustrialPl DIO/DI/DO. It is valid until new doc-
umentation is published.

This operating manual explains the function and operation, describes the installation and
provides guidelines on how to connect the product.

Using the documentation

This document is intended for instruction. Only install and commission the product if you
have read and understood this document. The document should be retained for future ref-

erence.

Definition of symbols

Information that is particularly important is identified as follows:

@ b b P

DANGER!

This warning must be heeded! It warns of a hazardous situation that poses
an immediate threat of serious injury and death and indicates preventive
measures that can be taken.

WARNING!

This warning must be heeded! It warns of a hazardous situation that could
lead to serious injury and death and indicates preventive measures that can
be taken.

CAUTION!

This refers to a hazard that can lead to a less serious or minor injury plus
material damage, and also provides information on preventive measures
that can be taken.

NOTICE

This describes a situation in which the product or devices could be dam-
aged and also provides information on preventive measures that can be
taken. It also highlights areas within the text that are of particular import-
ance.
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Introduction

I This gives advice on applications and provides information on special fea-

P INFORMATION
tures.
1.4 Symbols used on the product

=

Functional earth (FE)

Operating Manual IndustrialPI DIO/DI/DO
1006971-EN-02

PILZ |5




Overview

2 Overview
You can use these expansion modules to connect digital sensors and actuators to an In-
dustrialPI 4.
The following digital IO-modules are available:
Product Available inputs Available outputs
IndustrialP1 DIO 14 14
IndustrialP1 DI 16 -
IndustrialP1 DO - 16
2.1 Product features

» Expansion module for the IndustrialPI 4

» 14/16 digital inputs, which can be configured as counters or encoders
» Selectable low-pass filter to debounce inputs

» 14/16 digital outputs, which can be configured as PWM outputs

» Outputs can be configured as a high-side switch or push-pull outputs
» Galvanic isolation from PiBridge.

Operating Manual IndustrialPI DIO/DI/DO

PILZ |6
1006971-EN-02



Safety

3 Safety

3.1 Intended use

IndustrialP1 DIO/DI/DO is a digital I/O module of the automation system IndustrialPI. Indus-
trialPI DIO/DI/DO is designed for use in non-safety-related applications.

Intended use includes making the electrical installation EMC-compliant. Please refer to the
guidelines stated in the "PSSuniversal Installation Manual". The module is designed for use
in an industrial environment. It is not suitable for use in a domestic environment, as this can
lead to interference.

The following is deemed improper use in particular:

» Any component, technical or electrical modification to the module

» Use of the module outside the areas described in this manual

> Any use of the module that is not in accordance with the technical details.

Guidelines for UL approval

UL Markings

» If the equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

311 Third-party manufacturer licence information

The product contains open source software, whose terms of use could further limit the
product’s application area. It is essential to refer to the third-party manufacturer licence in-
formation "IndustrialPl_Third-party _manufacturer_license_information_- 1007005-
EN-01.txt" in the /boot directory on the IndustrialPl.

3.2 Safety regulations

3.21 Use of qualified personnel

The products may only be assembled, installed, programmed, commissioned, operated, de-
commissioned and maintained by persons who are competent to do so.

A competent person is a qualified and knowledgeable person who, because of their train-
ing, experience and current professional activity, has the specialist knowledge required. In
order to inspect, assess and handle products, devices, systems, plant and machinery, this
person must be familiar with the state of the art and the applicable national, European and
international laws, directives and standards.

It is the company’s responsibility only to employ personnel who

» Are familiar with the basic regulations concerning health and safety / accident prevention,
» Have read and understood the information provided in the section entitled Safety

» Have a good knowledge of the generic and specialist standards applicable to the specific
application.
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Safety

3.2.2 Warranty and liability
All claims to warranty and liability will be rendered invalid if
» The product was used contrary to the purpose for which it is intended,
» Damage can be attributed to not having followed the guidelines in the manual,
» Operating personnel are not suitably qualified,

» Any type of modification has been made (e.g. exchanging components on the PCB
boards, soldering work etc.).

3.23 Disposal

» When decommissioning, please comply with local regulations regarding the disposal of
electronic devices, such as the Electrical and Electronic Equipment Act.
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Function description

4 Function description

The digital inputs can record input signals, can be configured as counter or encoder inputs,
and have a selectable low-pass filter for debouncing. The digital outputs can switch digital
output signals. They can also be configured as PWM outputs and can be used as a high-
side switch or as push-pull outputs. There is galvanic isolation from PiBridge.

The configuration of the inputs and outputs is carried out using the browser-based applica-
tion PiCtory (see Configuration [ 17]).
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Installation

5 Installation

IndustrialPl modules were developed for use in a control cabinet or housing. To operate
them as intended in an industrial environment, you must observe the following:

» The protection type and protection class of the control cabinet or housing must comply
with the standards provided for the intended use.

» For control cabinet installation you will need a mounting rail 35 x 7.5 mm (EN 50022).

» Install the mounting rail horizontally in the control cabinet, in accordance with the manu-
facturer's instructions. Only when installed horizontally is it guaranteed that air flows
through the IndustrialPl modules from bottom to top, and can thereby cool the electronics
(stack effect).

» Ensure that the IndustrialPl is at a sufficient distance from other products to guarantee
sufficient airflow.

et Eodbadbidbad | Eadbadbadbodbidhidhdhi

Operating Manual IndustrialPI DIO/DI/DO PILZ |10
1006971-EN-02



Installation

Procedure:

» Hold the latching element on the IndustrialPl module up to the mounting rail.
» Press the locking mechanisms towards the IndustrialPl module.

» Ensure that the IndustrialPl module is firmly connected to the mounting rail.

NOTICE
Excessive temperatures can damage the module!

Ensure that the ambient temperature in the control cabinet is less than 55
°C.
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Wiring

6 Wiring
The PiBridge is a backplane bus, which you can use to connect together all the modules
from the IndustrialPI range.
The following expansion modules can be connected using the PiBridge:

Up to ten expansion modules (e.g. our IO modules); five of these expansion modules on
the left and five on the right.

Insert PiBridge, as shown [1], on to the PiBridge connections of the products you wish to
connect.

Data is transmitted by signal lines from one module to the other via the PiBridge.

Use copper wiring with a temperature stability of 75 °C.

Operating Manual IndustrialPI DIO/DI/DO

PILZ |12
1006971-EN-02



Wiring

6.1 Terminal configuration

(1]

(2]

(3]

1 Status LED

The Power LED indicates whether the In-
dustrialPI DIO is working correctly (green)
or if a problem exists (red).

2 GPIO interface to read and/or output sig-
nals.

The assignment of the GPIO pins varies de-
pending on the product type.

3 Mains connection

Do not switch on the supply voltage until all
the required connections are plugged in and
the product is mounted on the top-hat rail.
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Wiring

GPIO pins are available on the IndustrialPl. GPIO is an interface that forwards signals,
such as those detected by a sensor, to the controller. This interface consists of 28 indi-
vidual pins, 14/16 of which can be used to read or output signals.

Pin assignment of the GPIO interface

Pin IndustrialPIl DIO IndustrialPI DI IndustrialPl DO
1 IN1 IN1 -

2 IN2 IN2 -

3 IN3 IN3 -

4 IN4 IN4 -

5 IN5 IN5 -

6 IN6 IN6 -

7 IN7 IN7 -

8 IN8 IN8 -

9 IN9 IN9 -

10 IN10 IN10 -

11 IN11 IN11 -

12 IN12 IN12 -

13 IN13 IN13 OouT15
14 IN14 IN14 OouT16
15 OouT13 IN15 OuUT13
16 ouT14 IN16 ouT14
17 ouT11 - OouT11
18 ouT12 - OouT12
19 ouT9 - ouT9
20 ouT10 - ouT10
21 ouT7 - ouT7
22 ouT8 - ouT8
23 ouT5 - OouT5
24 ouTe - ouTe
25 OouT3 - OouT3
26 ouT4 - OouT4
27 ouT1 - OouT1
28 ouT2 - OouT2
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Wiring

6.2

Supply voltage

The supply voltage of the IndustrialPI DIO, IndustrialPl DI and IndustrialPI DO operates via
the X4 connector. The supply voltage of the digital inputs/outputs operates via the X2 con-
nector on the I/O module. The modules have galvanically isolated inputs and outputs.
There is the option to operate them via an independent 12-24 V supply voltage. If possible,
use the same supply voltage (the same ground potential) as that which supplies the con-
nected sensors or actuators. This can be the supply voltage connected to the X4 connector.

Connector pin assignment X2:
» IndustrialPI DIO

Pin Assignment - —

24V infeed for the outputs \ /

0V infeed for the outputs

1
2
3 0V infeed for the inputs @ @ @ @
4

24V infeed for the inputs 1

» IndustrialPI DI

Pin Assignment - —

24 V infeed for the inputs \ /

0V infeed for the inputs

1
2
3 Do not connect o @ @O O
4

Do not connect 11

» IndustrialPl DO

Pin Assignment - —~

Do not connect \ /

Do not connect

1
2
3 0V infeed for the outputs @ @ @ @
4

24V infeed for the outputs 1
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Wiring

UL Markings

o INFORMATION

1 The device may only be supplied by circuits that
comply with Class 2 or Safety Extra Low Voltage (SELV) in accordance
with UL 61010-1.
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Configuration

7 Configuration

71

Configure inputs

You can use PiCtory to configure the IndustrialPl DIO/DI/DO. This section describes the
setting values of the Value Editor.

In the Input area you can make settings for all the parameters that the IndustrialPl module

receives.

You can select how the inputs are to be evaluated in the Memory area [ 21].

As an option you can also configure the inputs as encoders (rotary encoders) and connect
a counter function.

Data
type

Name

Num-
ber

Off-
set

Indus-
trialPI
DIO

Indus-
trialPI
DI

Indus-
trialPI
DO

Description

WOR
D

Input

X

X

Current values at the inputs.

Bits 0 — 15 (DI) and 0-13 (DIO),
indicate the current values of in-
puts 1 — 16 (DI) and 1-14 (DIO).

Bits 0 — 15 (DI) and 0-13 (DIO),
indicate the current values of in-
puts 1 — 16 (DI) and 1-14 (DIO).

Out- |WOR
put D
status

Bit-coded status of the outputs.
Bits 0 — 15 (DO) and 0-13 (DIO)
indicate the current error state
of outputs 1 — 16 (DO) or 1-14
(DIO).

1: Error at the output (shutdown
due to overtemperature, over-
load).

0: No error
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Configuration

Name

Data
type

Num-
ber

Off-
set

Indus-
trialPI
DIO

Indus-
trialPI
DI

Indus-
trialPI
DO

Description

Status

WOR

Module status

The values of Bit 0-7 are valid
for IndustrialPI DIO and DI. The
bits are not assigned for Indus-
trialPl DO because it has no in-
put module.

Bit 0: No communication with
the input module

Bit 1: UV1* on input 1 -8

Bit 2: UV2* on input 1 -8

Bit 3: Overtemperature** for in-
put1-8

Bit 4: UV1* on input 9 — 16

Bit 5: UV2* on input 9 — 16

Bit 6: Overtemperature** for in-
put9—16

Bit 7: Error message on the in-
put module

The values of Bit 8-16 are valid
for RevPi DIO and DO. The bits
are not assigned for IndustrialPI
DI because it has no output
module.

Bit 8: No communication with
the output module

Bit 9: The output block signals a
CRC error.

Bit 10: Error message on the
output module

Bit 11 — 15: Undefined

Count
er

DINT

16

X

X

Current values of counter or en-
coder function.

* UV1: The supply voltage for the input modules has dropped below 7 V. The alarm is can-

celled when the value rises above 9 V.

* UV2: The supply voltage for the input modules has dropped below 14 V. The alarm is can-
celled when the value rises above 16.5 V.

Channels 1-8 and 9-16 have separate bits for UV1 and UV2 because there are two indi-
vidual components in the module that generate this signal. However, the voltage at both
modules is always identical. As a result, both modules set their error bit at UV1 or UV2.
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Configuration

**The input modules signal an overtemperature alarm when 135 °C is exceeded.

Counter function

With PiCtory you have the option to activate a counter function for each of the 14 inputs.
How often a turnstile or a button has been operated, for example.

A 32 Bit value is then available in the process image for each counter.

The current counter value is returned as a signed 32 Bit value.

Encoder function

You can use PiCtory to configure all the inputs as encoders (rotary encoders). In combina-
tion with the PWM function, this is useful if you want to control parts of quantities, for ex-
ample. This allows you to regulate a water supply or dim lights.

You can use a maximum of five encoders.

You need two inputs per encoder. To do this, you must always use the inputs in pairs, e.g.:
input 1 and 2, input 3 and 4 ... input 13 and 14 (or input 15 and 16 for IndustrialPI DI)

INFORMATION

It is important that you always connect the first encoder channel to an odd
input. If you don't do this, and use input 2 and 3 for example, the encoder
will not be detected.

The current encoder value is returned as a signed 32 Bit value for the first channel.
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Configuration

7.2 Configure outputs

In the Output area you can make settings for all process values that the IndustrialPl module
sends.

You can select how the outputs are set in the Memory area [ 21].

You can connect a PWM function as an option.

Name |Data Num- | Off- |Industri- |Industri- | Industri- | Description
type ber |set |alPIDIO [alPIDI |alPIDO

Output | WORD |1 70 X X Current values at the
outputs

Bits 0 — 15 (DO) and
0-13 (DIO) indicate the
current values of outputs
1-16 (DO) and 1-14
(DIO).

PWM |USINT |116 |72 X X Current PWM values as
(1-16) % for outputs 1 — 16

(DO) and 1-14 (DIO).
These values are valid if
the PWM function is ac-
tivated for the respective
output.

Configure PWM outputs
With PiCtory you have the option to activate a PWM function for each of the 14 outputs.

The PWM function is useful if parts of quantities are to be controlled, for example. This al-
lows you to regulate a water supply or dim lights, for example.

When PWM is switched on, instead of one bit per channel, a whole byte value from 0 to
100 is transmitted, which defines the pulse width at the output as a percentage. Via the
configuration you can define one of the following PWM frequencies per module:

PWM frequency Resolution of the smallest step size as a
percentage (duty cycle)

40 Hz 1%

80 Hz 2%

160 Hz 4%

200 Hz 5%

400 Hz 10%

The current duty cycle as a % is set via an unsigned 8 Bit value.

Operating Manual IndustrialPI DIO/DI/DO PILZ |20
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Configuration

7.3

Memory area

In the memory area you can define how the individual inputs are evaluated and how the
outputs are set.

Name

Data
type

Num-
ber

Off-
set

Industri-
alPI DIO

Industri-
alPI DI

Industri-
alPI DO

Description

Input-
Mode

BYTE

16

88

X

X

Selection of mode
for the respective
input.

Direct:

The current value
of the input can be
retrieved.

Counter, rising
edge:

The rising edges at
the input are coun-
ted.

Counter, falling
edge:

The falling edges at
the input are coun-
ted.

Encoder:

This input is used
for the encoder
function. ATTEN-
TION:

The encoder func-
tion always re-
quires 2 inputs (see
section entitled
“Encoder”).

InputDe-
bounce

WORD

104

This is where you
state a time for the
debounce filter for
all inputs. This time
indicates when a
changing state at
the input is con-
sidered stable. Po-
tential values are
Off, 25 us, 750 us
and 3 ms.

Output-
PushPull

WORD

106

This is where you
define whether the
outputs are oper-
ated in push-pull or
high-side mode.
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Name Data Num- |Off- |Industri- |Industri-|Industri- |Description
type ber set |[alPIDIO |alPIDI |[alPIDO

Out- WORD |1 108 | X X This is where you

putOpen- define whether

LoadDe- open-load detection

tect is active for the out-
puts.

OutputP- | WORD |1 110 |X X This is where you

WMACct- define whether the

ive output is to be op-
erated in PWM
mode.

OutputP- |[BYTE |1 112 | X X For all outputs that

WMFre- are to be operated

quency in PWM mode, this

is where you define
the frequency at
which the PWM
signal should be
generated. In gen-
eral: the higher the
frequency, the lar-
ger the step size in
which the clock ra-
tio can be set.
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8 Operation
8.1 Display elements and messages
° INFORMATION

1

Flashes, red!

This LED does not indicate an error. The module is being operated with a
supply voltage below 19 V.

LED

Signal

Meaning

Pwr(Power)

On, green

The connection to Industri-
alPl 4 has been established.

Flashes, red

The connection to Industri-
alPl 4 has not yet been es-
tablished (initialisation
phase).

On, red

The connection to Industri-
alPIl 4 was interrupted.
Check that the PiBridge is in-
serted correctly.

Out

Off

The connection to Industri-
alPl 4 has not yet been es-
tablished (initialisation
phase).

On, green

Outputs are ready for opera-
tion.

Flashes, red

Error at the outputs. Check
that the supply voltage is
connected.

On, red

No supply voltage or supply
voltage is too low. Check
that your product is supplied
within the approved voltage
range (10.7 V —28.8 V).

On, green

Inputs are ready for opera-
tion.

Off

The connection to Industri-
alPIl 4 has not yet been es-
tablished (initialisation
phase).

On, red

No supply voltage to the in-
puts at X2 connector. Check
that the supply voltage is
connected.
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9 Dimensions

© e e e

96

000 9

22.5

118

129.9
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Technical details

10 Technical details

10.1 IndustrialPl DIO

Housing dimensions (H x W x D)

96 x 22.5x 110.5 mm

Housing type

Top-hat rail housing (EN 50022 for top-hat
rail type)

Housing material

Plastic

Weight

Approx. 100 g/130 g (incl. connector)

Protection type

IP20 Self Declared

Voltage supply

12-24 VDC -5 % / +20 % (X2 und X4) '

Maximum power consumption

1.5 Watt (X4/main supply)

Permitted operating temperature

-40 °C to +55 °C

Permitted storage temperature

-40 °C to +85 °C

Max. relative humidity (at 40 °C)

93 % (non-condensing)

Plug-in connector

2 x 4-pin screw connector for supply voltage
24-12 AWG

2 x 14-pin spring-loaded plug-in connector
(0.2 - 1.5 mm?) for 10s, 3.5 mm spacing

24-16 AWG

Optical display

3 x multi-colour status LEDs

Number of digital inputs

14

Type of inputs

Galvanically isolated from the system bus
and outputs, individually configurable as dir-
ect digital input, counter on rising edge,
counter on falling edge or together with an
adjacent input as an encoder. ?

Current limitation at the inputs

2.4 mA (with 24 V supply voltage)

Input thresholds

At 24 V compatible with Type | and IlI
sensors in accordance with EN 61131-2.

Digital debounce circuit

Can be set for all inputs together: off, 25 s,
750 ys or 3 ms

counter inputs

Maximum frequency resolution of the

2 kHz (corresponds to 500 Hz encoder se-
quence)

Alarm

For auxiliary voltages below 19 V and below
9V, overtemperature

Protection of the inputs

In accordance with EN 61131-2 (IEC
61000-4-4, -6) against burst, RF coupling,
external voltages from -3 V to +36 V

Number of digital outputs

14
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Technical details

Type of outputs

Galvanically isolated from the system bus
and inputs, individually configurable as dir-
ect digital output with high-side or push-pull
drivers as well as PWM output. ®

Maximum current per output

500 mA (high-side mode), 100 mA (push-
pull mode)

PWM frequency

Can be selected for all outputs together: 40
Hz, 80 Hz, 160 Hz, 200 Hz, 400 Hz 3

Alarm

Thermal shutdown or short circuit of the out-
puts (separate for each output).

Dual watchdog function

If communication with the controller fails
(after 50 ms or 500 ms *) or if internal com-
munication with the CPU fails (after 9 ms,
hardware-controlled), the outputs are reset
to zero.

Protection of the outputs

In accordance with EN 61131-2 (IEC
61000-4-4, -5, -6, and -2) against short cir-
cuit, overload, burst and ESD

Compatible modules for system expansion

IndustrialPl base modules can be connec-
ted via a

Jumper.

Protection of the supply voltage inputs

Reverse polarity protected, transient over-
voltages

EMC emission

In accordance with EN 61000-6-4

EMC immunity In accordance with EN 61000-6-2
Conformity RoHS

Marking CE

UL certification UL Listed.

'For galvanic isolation of the inputs and outputs, three independent supply voltage sources

must be available.

2Per DIO module, a maximum of six inputs can be defined as six counters, or twelve inputs
as six decoders. Counters and decoders are stored in the process image as 32 Bit integers.
The counters/encoders are reset via ioctl calls from the kernel driver piControl.

*The PWM pulse width is stored in 1 Byte in the process image as a value from 0 to 100.
The maximum resolution for implementation of this value as a % by the DIO module de-
pends on the PWM frequency: 40 Hz / 1%, 80 Hz / 2%, 160 Hz / 4%, 200 Hz / 5%, 400 Hz /

10%.

450 ms on all IndustrialPI DIO with software version 1.4 or later. 500 ms on all IndustrialP!I

DIO with software version 1.5 or earlier.
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Technical details

10.2

IndustrialPIl DI

Housing dimensions (H x W x D)

96 x 22.5x110.5 mm

Housing type

Top-hat rail housing (EN 50022 for top-hat
rail type)

Housing material

Plastic

Weight

Approx. 100 g/130 g (incl. connector)

Protection type

IP20 Self Declared

Voltage supply

12-24 VDC -5 % / +20 % (X2 und X4) *

Maximum power consumption

1.5 Watt (X4/main supply)

Permitted operating temperature

-40 °C to +55 °C

Permitted storage temperature

-40 °C to +85 °C

Max. relative humidity (at 40 °C)

93 % (non-condensing)

Plug-in connector

2 x 4-pin screw connector for supply voltage
24-12 AWG

2 x 14-pin spring-loaded plug-in connector
(0.2 - 1.5 mm?) for 10s, 3.5 mm spacing

24-16 AWG

Optical display

3 x multi-colour status LEDs

Number of digital inputs

16

Type of inputs

Galvanically isolated from the system bus,

individually configurable as direct digital in-
put, counter on rising edge, counter on fall-
ing edge or together with an adjacent input
as an encoder. 2

Current limitation at the inputs

2.4 mA (with 24 V supply voltage)

Input thresholds

At 24 V compatible with Type | and IlI
sensors in accordance with EN 61131-2.

Digital debounce circuit

Can be set for all inputs together: off, 25 s,
750 us or 3 ms

Maximum frequency resolution of the
counter inputs

2 kHz (corresponds to 500 Hz encoder se-
quence)

Alarm

For auxiliary voltages below 19 V and below
9V, overtemperature

Protection of the inputs

In accordance with EN 61131-2 (IEC
61000-4-4, -6) against burst, RF coupling,
external voltages from -3 V to +36 V

Compatible modules for system expansion

IndustrialPl 4 base modules can be connec-
ted via a jumper.

Protection of the supply voltage inputs

Reverse polarity protected, transient over-
voltages

Surge / burst tests

Passed (in accordance with EN 61131-2
and IEC 61000-6-2)

Conformity

CE, RoHS
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Technical details

10.3

UL certification

UL Listed.

'For galvanic isolation of the inputs, two independent supply voltage sources must be avail-

able.

2Per module, a maximum of six inputs can be defined as six counters, or twelve inputs as
six decoders. Counters and decoders are stored in the process image as 32 Bit integers.
The counters/encoders are reset via ioctl calls from the kernel driver piControl.

IndustrialPl DO

Housing dimensions (H x W x D)

96 x 22.5x 110.5 mm

Housing type

Top-hat rail housing (EN 50022 for top-hat
rail type)

Housing material

Plastic

Weight

Approx. 100 g/130 g (incl. connector)

Protection type

IP20 Self Declared

Voltage supply

12-24 VDC -5 % / +20 % (X2 und X4) '

Maximum power consumption

1.5 Watt (X4/main supply)

Permitted operating temperature

-40 °C to +55 °C

Permitted storage temperature

-40 °C to +85 °C

Max. relative humidity (at 40 °C)

93 % (non-condensing)

Plug-in connector

2 x 4-pin screw connector for supply voltage
24-12 AWG

2 x 8-pin spring-loaded plug-in connector
(0.2 - 1.5 mm?) for 10s, 3.5 mm spacing

24-16 AWG

Optical display

3 x multi-colour status LEDs

Number of digital outputs

16

Type of outputs

Galvanically isolated from the system bus,
individually configurable as direct digital out-
put with high-side or push-pull drivers as
well as PWM output. 2

Maximum current per output

500 mA (high-side mode), 100 mA (push-
pull mode)

PWM frequency

Can be selected for all outputs together: 40
Hz, 80 Hz, 160 Hz, 200 Hz, 400 Hz ?

Alarm

Thermal shutdown or short circuit of the out-
puts (separate for each output).

Dual watchdog function

If communication with the controller fails
(after 50 ms or 500 ms ®) or if internal com-
munication with the CPU fails (after 9 ms,
hardware-controlled), the outputs are reset
to zero.

Operating Manual IndustrialPI DIO/DI/DO

1006971-EN-02

PILZ |28




Technical details

Protection of the outputs

In accordance with EN 61131-2 (IEC
61000-4-4, -5, -6, and -2) against short cir-
cuit, overload, burst, ESD

Compatible modules for system expansion

IndustrialPl base modules can be connec-
ted via a jumper.

Protection of the supply voltage inputs

Reverse polarity protected, transient over-
voltages

EMC emission

In accordance with EN 61000-6-4

EMC immunity In accordance with EN 61000-6-2
Conformity CE, RoHS
UL certification UL Listed.

'For galvanic isolation of the outputs, two independent supply voltage sources must be

available.

2The PWM pulse width is stored in 1 Byte in the process image as a value from 0 to 100.
The maximum resolution for implementation of this value as a % by the DO module de-
pends on the PWM frequency: 40 Hz / 1%, 80 Hz / 2%, 160 Hz / 4%, 200 Hz / 5%, 400 Hz /

10%.

350 ms on all IndustrialPI DO with software version 1.4 or later. 500 ms on all IndustrialP!I

DO with software version 1.5 or earlier.
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Order reference

11 Order reference

IndustrialP1 DIO Expansion module for the Industrial Pl 4, 14 digital | A3000001
inputs, 14 digital outputs, max. current per output:
500 mA (high-side mode), 100 mA (push-pull mode)

IndustrialPI DI Expansion module for the Industrial PI 4, 16 digital A3000002
inputs

IndustrialPl DO Expansion module for the Industrial Pl 4, 16 digital | A3000003

outputs, max. current per output: 500 mA (high-side
mode), 100 mA (push-pull mode)
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Support

Technical support is available from Pilz round the clock.

Americas

Brazil

+55 11 97569-2804
Canada

+1 888 315 7459

Mexico

+52 55 5572 1300

USA (toll-free)

+1 877-PILZUSA (745-9872)

Asia

China

+86 400-088-3566
Japan

+81 45 471-2281
South Korea

+82 31 778 3390

Australia and Oceania
Australia

+61 3 95600621

New Zealand

+64 9 6345350

Europe

Austria

+43 1 7986263-444
Belgium, Luxembourg
+32 9 3217570
France

+33 3 88104003
Germany

+49 711 3409-444
Ireland

+353 21 4804983
Italy, Malta

+39 0362 1826711

Pilz develops environmentally-friendly products using

ecological materials and energy-saving technologies.

Offices and production facilities are ecologically designed,

environmentally-aware and energy-saving. So Pilz offers

sustainability, plus the security of using energy-efficient

products and environmentally-friendly solutions.

BLUGCOMPETENCE

Alliance Member

Partner of the Engineering Industry
Sustainability Initiative

‘ German Standards 'l |
- S

" ranpor = !

\ THE GENTURY/’

We are represented internationally. Please refer to our homepage www.pilz.com

REG. NO. 2462

for further details or contact our headquarters.

Scandinavia

+45 74436332
Spain

+34 938497433
Switzerland

+41 62 88979-32
The Netherlands
+31 347 320477
Tarkiye

+90 216 5775552
United Kingdom
+44 1536 460866

You can reach our

international hotline on:

+49 711 3409-222
support@pilz.com

Headquarters: Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany

Telephone: +49 711 3409-0, E-Mail: info@pilz.com, Internet: www.pilz.com

© Pilz GmbH & Co. KG, 2024

1006971-EN-02, 2026-03 Printed in Germany

may vary from the details stated in this document, depending on the status at the time of publication

for the validity, accuracy and entirety of the text and graphics presented in this information.

PNOZ®, Primo®, PSEN®, PSS®, PVIS®, SafetyBUS p®, SafetyEYE®, SafetyNET p®, THE SPIRIT OF SAFETY® are registered and protected trademarks of Pilz GmbH & Co. KG

in some countries. We would point out that product feat

CECE, CHRE, CMSE?®, INDUSTRIAL PI®, Leansafe®, Myzel®, PAS4000®, PAScal®, PASconfig®, Pilz®, PIT®, PMCprimo®, PMCprotego®, PMCtendo®, PMD®, PMI®,
and the scope of the equipment. We accept no responsi

Please contact our Technical Support if you have any questions.
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