Add-On Instructions for ENA
|O-Link Encoders

Configuration and Process
Data Using IO-Link Masters

Introduction

Add-On instructions are easy-to-use function blocks designed for RSLogix 5000®/Studio 5000®. The
instructions allow 10-Link parameters to be read and written by simple logic. Process data is also
displayed in the correct format with the help of the Process Add-On instructions.

Available Instructions

Instruction Description

PF_ENA_Encoder_IOLINK2 Configuration of ENA Series 10-Link encoders—Preset, Direction, resolution
per turn and total resolution are only some parameters available

PF_ENA_IO_Process_INT Process Data display for ENA Series 10-Link encoders when the configured
module uses an INT[] array

PF_ENA_IO_Process_SINT Process Data display for ENA Series 10-Link encoders when the configured
module uses an SINT[] array

Supported 10-Link Masters

I0-Link Master Description
ICE1-8I0L-G60L-V1D 8-port Pepperl+Fuchs IO-Link master in metal housing
ICE1-8I0L-G30L-V1D 8-port Pepperl+Fuchs IO-Link master in compact metal housing
ICE2-8I0L-G65L-V1D 8-port Pepperl+Fuchs IO-Link master in plastic housing
ICE2-8I0L-K45P-RJ45 8-port Pepperl+Fuchs Panel Mount 10-Link master, spring terminals
ICE2-810L-K45S-RJ45 8-port Pepperl+Fuchs Panel Mount 10-Link master, screw terminals
1734-410L Allen-Bradley® Point-10 10-Link Master
1732E-8I0LM12R Allen-Bradley ArmorBlock® I0-Link Master
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Version

All Add-Ons were created in Studio 5000 V24. The instructions were also copied, pasted, and exported to
a version 16 project. This allows the instructions to work on all PLC versions.

PF_ENA Encoder IOLINK2 Add-On

This instructions has the ability to read and write all IO-Link parameters, reset all parameters to default,
and set the encoder preset.

Trigger Reading and Writing 10-Link Parameters

Reads and Writes
I0-Link encoder
parameters

——FF_ENA_Encoder_|OLINKZ

- Reads and VWrites I0-Link encoder parameters ——
PF_EMA_Encoder IOLIMKZ EMA_EMcoder |..| H{BUSY 3—
Trigger_Head 0e
Trigger_Write l&| HDOME—
Trigger_Preset 0e
Trigger_ResetToDefault 0& | ERRORI}—
IOLink_Port 1€
BlockType D&
Connection Connection1
Connection2 Connection2
Source Source
Destination Destination
Parameter Parameter

Figure 1: Trigger commands to read or write parameters

When all triggers are low, the “Busy, Done, and Error” bits will go low. Only one trigger can be issued at a
time. The command is executed in the off-to-on transition and is complete when either a DONE or
ERROR bit turns on. When complete, the parameters are read/written to a user-defined type. The
description of each variable is listed and marked as read-only (ro) or read/write (rw). Additionally, the
index and sub index are listed to allow access to each variable separately.

Suggested order of operations to change parameters:

1. Read parameters
2. Make changes
3.  Write parameters
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Parameter Identification

—|-Parameter ool focol PF_EMA1

|—|-Parameter Identification [-.-1 [-.-1 PF_ldentification3
|+|-Parameter Identfication. Viendor_Name flocol) {-..1|ASCH SINT[32] ra, 16-0
[+|-Parameter.dentification. Viendor_Text flocol) {-..1|ASCH SINT[32] ro, 17-0
|+|-Parameter Identification. Product_Name {..-1 {---1|ASCH SINT[32] ro, 18-0
|+|-Parameter |dentification. Product _ID flocol) {-..1|ASCH SINT[32] ra, 15-0
|+|-Parameter Identification. Product_Text [-.-1 [-..1|ASCH SINT[B4] ro, 20-0
|+|-Parameter Identification. Serial_Number {..-1 {---1|ASCH SINT[32] ro, 21-0
[+/-Parameter.Identification. Hardware_Revision flocol) {-..1|ASCH SINT[32] ro, 22-0
|+|-Parameter Identification. Fimware_Revision [-.-1 [-..1|ASCH SINT[B4] ro,23-0
|+|-Parameter |dentification. App_Specffic_Tag flocol) {-..1|ASCH SINT[32] mw, 24-0
|+|-Parameter Identification. Function_Tag flocol) {-..1|ASCH SINT[32] mw, 250
|+|-Parameter Identification. Location_Tag {..-1 {---1|ASCH SINT[32] w, 26-0
|+|-Parameter Identfication. Minimum_Cycle_Time 0 Decimal SINT ro, 0-2
|+ -Parameter dentification. Master_Cycle_Time [u} Decimal SINT ro, 0-1
|+|-Parameter Identification.|0Link_Version 16400 Hex SINT ro, -4

|+|-Parameter Configuration flocol) focol PF_EMACorfiguration

|+ -Parameter Diagnostics ([ ool PF_ENADiagnostics

Parameter Configuration

—| Parameter {ennl) FF_ENAL

+ Parameter Identfication foool PF_lde...

|—-Parameter Configuration foool PF_EN...
[+-P, Configuration. Resolution 0 | Decimal DINT rw 96, Single-Tum Resolution1-65535, for numbers above 31767 enter data in HEX
+-P Configuration. Total_Resolution 0 | Decimal DINT rw 100, 0..2147483647
\+-Parameter Configuration . Direction 0 | Decimal SINT mw 57, 0 = Count up Clockwise, 1 = Count up Counter clockwise
[+-P, Configuration. Preset 0 | Decimal DINT mw 99, Defines the preset value, which is set for the cument position on trigger of the com...
[+-P, Configuration. Switching_Sig1_Setpoint 1 0 | Decimal DINT rw 64-1, Defines the setpoint 1 value for the switching signal channel.
[+-P, Configuration. Switching_Sig1_Setpoint2 0 | Decimal DINT rw 64-2, Defines the setpoint 2 value for the switching signal channel.
[+-P, Configuration. Switching_Sig1_Logic 0 | Decimal SINT mw 65-1, Defines the logical behavior of the switching signal. 0 = High active, 1= Low act...
|+/-Parameter Configuration. Switching_Sig1_Mode 0 | Decimal SINT rw 65-2, Defines the evaluation mode for the switching signal. 0 = Deactivated, 1= Singl...
[+-P, Configuration. Switching_Sig1_Hysteresis 0 | Decimal INT mw 65-3, Defines the hysteresis at the switchpoint. A higher hysteresis may help to improv ..
[+-P, Configuration. Switching_Sig2_Setpoint 1 0 | Decimal DINT rw 66-1, Defines the setpoint 1 value for the switching signal channel.
[+-P, Configuration. Switching_Sig2_Setpoint2 0 | Decimal DINT rw 66-2, Defines the setpoint 2 value for the switching signal channel.
|+|-Parameter Configuration. Switching_Sig2_Logic 0 | Decimal SINT rw 67-1, Defines the logical behavior of the switching signal. 0 = High active, 1 = Low act...
[+-P, Configuration. Switching_Sig2_Mode 0 | Decimal SINT mw 67-2, Defines the evaluation mode for the switching signal. 0 = Deactivated, 1 = Singl...
[+-P, Configuration. Switching_Sig2_Hysteresis 0 | Decimal INT mw 67-3, Defines the hysteresis at the switchpoint. A higher hysteresis may help to improv ..
[+-P, Configuration. Temperature_Config 0 | Decimal SINT rw 101, Defines if the Temperature indicator channel is active or not.
[+-P, Configuration. Temperature_High_Limit 0 | Decimal INT rw 80-1, Defines the upper temperature threshold. At ambient temperatures above this limi...
[+-P, Configuration. Temperature _Low _Limit 0 | Decimal INT rw 80-2, Defines the lower temperature threshold. At ambient temperatures below this limit...
[+-P, Configuration. Temperature _Logic 0 | Decimal SINT rw 81-1, Defines the logic of the temperature threshold indicator, 0 = High active, 1=Lo...
[+-P, Configuration. Temperature_Mode 0 | Decimal SINT rw 81-2, Defines the Mode of the temperature threshold indicator, 0 = Deactivated, 80h ...
|+-Parameter Configuration. Temperature_Hysteresis 0 | Decimal INT rw 81-3, Defines the Hysteresis of the temperature threshold indicator, 0..20
[+-P Corfiguration.Event_Corfig_Sig1 10 | Decimal SINT rw 120 bit 0, INT, Enabled: an evert is generated, if the position value is outside the conf ..
[+-P, Configuration. Event_Config_Sig2 0 | Decimal SINT rw 120bit 1, INT, Enabled: an event is generated, if the position value is outside the corf ...
[+-P, Configuration. Event_Config_Temp 0 | Decimal SINT rw 120bit 2, INT, Enabled: an event is generated, if the detected temperature is outside t...
[+-P, Configuration. DeviceAccessLocks 0 | Decimal INT rw 1240, bit 0 Parameter write access lock, bit 1 Data Storage Lock

|+ -Parameter. Diagnostics fooal FF_EN...
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Parameter Diagnostics

|—|-Parameter fomal PF_ENA1

|+/-Parameter.Identification [---1 PF_lde...

|+/-Parameter Corfiguration fomal PF_EM...

|—-Parameter Diagnostics [...} PF_EM...
|+/-Parameter Diagnostice. Status 0 | Decimal SINT 0 = Device iz OK, 1 = Maintenance 36-0, required, 2 = Out of specification, 3
[+ Parameter.Diagnostics Status_Detail {+.]|Decimal SINT[2] | 270
|+/-Parameter Diagnostics. Teach_In_Status 0 | Decimal SINT 550 or 75-0, Status of Teach Operation
|+/-Parameter Diagnostice Operating_Hours 0 | Decimal DINT 2244, Total Operating hours
|+/-Parameter.Diagnostics. Temperature_Indicator 0 | Decimal SINT 2250, shows the overall hours of operation, 0 = safe operation temperature,
[+|-Parameter.Diagnostics. Maximum_Resolution 0 | Decimal INT 23240 First INT
|+/-Parameter Diagnostice. Maximum_Revolutions 0 | Decimal INT 23240 Second INT
[+|-Parameter.Diagnostics. Maximum_Cument 0| Decimal INT 23240 Third INT
[+/-Parameter Diagnostics. Position 0 | Decimal DINT 236-0, Indicates the cument position value.
|+/-Parameter. Diagnostics. Resolution 0 | Decimal DINT 23640, Indicates the cument resolution of the position value.
[+/-Parameter Diagnostics. Temperature 0 | Decimal DINT 236-0, Indicates the cument approximated ambient temperature value.
EEI-Faqngta.Diag’msﬁcs.Swidiu_Smdj 0 | Decimal SINT 2360, Indicates the cument status of the switching signal 1.
EEl-FaraIﬁéter.Diag'\om'cs.Swidhg_Smal_Z 0 | Decimal SINT 23640, Indicates the cument status of the switching signal 2.
|+/-Parameter Diagnostics. Direction 0 | Decimal SINT 236-0, Indicates the cument status of the direction of position count.
\+/-Parameter. Diagnostics. Temperature_Qver 0 | Decimal SINT 236-0, Indicates that the configured temperature threshold has been exceeds
|+/-Parameter Diagnostics. Temperature_Under 0 | Decimal SINT 23640, Indicates that the configured temperature threshold has been undershe
[+/-Parameter Diagnostics. Indication_Contral 0 | Decimal SINT rw, 127-0 Flashes the LEDs so you can better identify the product.

Trigger Reset to Default

Resetting the sensor to default will reset all the sensors parameters to default. Read the parameters after
to see the default settings, then make changes as necessary.

Trigger_Read
Trigger_Write
Trigger Preset

——FF_ENA_Encoder_|OLINKZ
Reads and Writes I0-Link encoder parameters
PF_EMA_Encoder_IOLINKZ EMA_ENcoder

¢ BUSY —
L DONE—

0e
e
0

[Trigger ResetToDefault

0€| [<ERROR}—

OLink_Peort
BlockType
Coennection1
Connection2
Source
Destination
Parameter

Connection
Connection2
Source
Destination
Parameter

1%
e

Figure 2: Trigger command to reset all parameters to default
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Trigger Preset

When the Trigger preset is used, the current position is set to the value in parameter.configuration.preset.
See Figure 4.

Reads and Writes
I0-Link encoder
parameters

—PF_ENA_Encoder_|OLINKZ2 ——
Reads and Writes 10-Link encoder para...
PF_EM&_Encoder_|OLINKZ  enatest | ... HCBUSY »—
Trigger_Read 1&
Trigger Write D& B DONE==
|Trigg&r Preset 0& |
Trigger_ResetToDefault 0& [ ERROR}—
IOLink_Port G
BlockType 0&
Connectioni ConnectionS
Connection? Connectiong
Source Sourced
Destination Destination3
Parameter enaparameter

Figure 3: Trigger command to the current position and a preset value

— enapsrameter Configuration [oen e Value used with
+ enaparameter Corfiguration. Ressl tion E5535| anqer Preset
+ enaparameter Configuration. Total_Reschution 2147468364
_ + Eﬁ'ﬂh‘l /

__ + enaparameter Corfiguration Preast

_=g1_Setpad..,
+ enaparsmeter Corfiouration Switching Sia1 Setooi..

== =l AR e

Figure 4: Value used to preset encoder

Port Number and Module Type

The port number, I0Link_Port, indicates the port to which the sensor is connected. The Pepperl+Fuchs
modules have ports numbered 1-8, and the Allen-Bradley master has ports labeled 0-3 or 1-8,
depending on the version.

The ‘BlockType’ defines the type of 10-Link master being used.

BlockType =0 > ICE1... 10-Link Masters
BlockType =1 > Allen-Bradley 10-Link Masters
BlockType =2 > ICE2... 10-Link Masters
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—FF_ENA_Encoder_IOLINKZ

— Reads and Writes I0-Link enceder parameters —
PF_EM&_Encoder_IOLINKZ EMA_ENcoder | ... H BUSY »—
Trigger_Read 0«
Trigger_Write 0+ | DOMNEX—
Trigger_Preset 0+
Trigger_ResefToDefault 0+ [ ERROR}—
I0Link_Port e
BlockType 0+
Connection Connection
Connection2 Connection2
Source Source
Destination Destination
Parameter Parameter

Figure 5: IOLink_Port and BlockType configuration

Connections
These are the connection messages used to read and write the parameters. Only four parameters in each
must be set. The service code will depend on what BlockType is used.

Connection1 > Service Code 4B for BlockType 0, and 2
Service Code 4D for BlockType 1

Connection2 > Service Code 4C for BlockType 0, and 2
Service Code 4E for BlockType 1

R T gy WAL S eedf DA G TAADMED & 88 LA

Message Configuration - Connection! [,} X & ™ 9 = - T = o o s
- - = .
Configuration ' Communication Tag R — a
- a ™ =
Message Type: CIP Genenc v SR — =
Connection2 d
Source Source
D D
Paramatar Paramatar
0
e =
O Enable O Enable Wating Q Sat ® Done Done Length: 10
1 O EmorCode. Extended Emor Code: [JTimed Out « -
Emor Path S -— wmm = R =
Emor Text = e e
s | [ [ o = - . :
= e - =

Figure 6: Connection 1 Service Code

Page 6

I3 PEPPERL+FUCHS



L T T T T —
" - L
— n - [EERp e ——
- - L] -
e n n
Message Configuration - Connection2 x i ™ =
L} L]
LUNnECun | Lunnecing
Destination i
Parameter Parameter
- - - - F
L]
| L]
L
- - -
O Enable O Enable Waing ) Start Q Done Dane Lengh: 0 e e = Lok W -
— n - = e —
(2 Emor Code: Extended Emor Code: [ Timed Out + n n [ee—
. =
Zz:':: =_IIII : = Il-
; ™
| Concel | [ Aoy Help | Diockiype . e |
Figure 7: Connection 2 Service Code
oo NS § BN B EOEE CEE B B S W .
BF OIGE T DL
_ Message Configuration - Connection2 X | |
- N . LB T EE - - = I -
Corfiguration Communication Tag k — = = N e E——
fe— | ] | ]
Message Type: CIP Generic ~| = . -
L L] —
L L]
Service | custom w | Source Element: P o
Type: | | — \ Connection1 Connection! [,
Source Length: 19 |3 (Byte) Connection2 Connection? ...
) . [Source Source]
g:g:e (Hex) Class: (Hex) Destination - M
Instance: Attribute: T ‘arameter ‘arameter
stance: 1| (s Jtweo NewTog-. re i
| ]
J Enable ) Enable Waiting O Start 3 Done Done Length: 0
3 Emor Code: Bxtended Ermor Code: [ Timed Out €
Emor Path: b s e
4 Emor Text: L -
| Cancel Apply Help | m = . o mm ——— . LR e
- o _—— . - o o g Em

Figure 8: The source and destination variables must be of size sint[100] and must match the source and
destination variables in the Add-On
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35 Motion Groups . .
T i Ungrouped Axes Message Configuration - Connection
345 Add-0On In.;tructions . Configuration  Commurication  Tag
o[58} PF_IOLink_Param_ReadWrite3
;- (I PF_VDM28_INT_IOLINK2 ® ra][E@ | F—
=-4) PF_VDM28_SINT_IOLINK2 )
Parameters and Local Tags ICE2
B3 Logic Broadcast:
5-45] Data Types
.. 5q Us:ﬁDe‘fined Communication Method
[0 Strings / CIF DH+  Charinel: ) Destination Link: 0 = VD
-, Add-On-Defined CIP Wit Sourcs Link: [0 2] Destinstionhode: |0 2| et
- g Predefined Seures [0
]"Cﬂ Module-Defined [JConnected Cache Connections € Large Connection
.7 Trends 1 —
Ty, Logical Model
345170 Configuration
Em 1760 Bus ) Enable 0 Enable Waiting ) Start ® Done Done Length: 10
. [IR1[0] 1769-L24ER-QB1B Addonforvideo 33 Emor Code: Extended Emor Code: [ Timed 0wt «
5 Embedded /0 Emor Path
- [1] Embedded Discrete_|O Ermor Text:
...l Expansion /O Cancel Apply Help
=25 Ethemet
293313 ICET1_|OLinkpaster
... § 70104877 ICE2

Figure 9: The path must point to the IO-Link block in both connections

PF_ENA_10_Process_xxx Add-On

These Add-On Instructions take the process data which is in a SINT[] or INT[] array format and displays it

in a user-friendly way.

Byte Swapping

The Add-On will do all byte swapping automatically. Make sure that byte-swapping is disabled on the 10-

Link master/port that you are using. The ICE2 I0-Link master has this feature enabled by default. Make
sure to disable it. See Figure 10.

ETHERNET/IP PORT CONFIG B PORT1
CANCEL SAVE

ISDU Data Settings:

1SDU Response Timeout (1 - 10000)
Process Data Settings:

PDI Data Block Size (To PLC)

PDI Data Block Format (To PLC)

PDI Data Byte-Swap Method l

PDO Data Block Size (From PLC)

PDO Data Block Format {From PLC)

i

36 byles
word (16 hit) ~

no byle-gwap

no byle-swap k
word {16 bit) byte-swap
dword (32 bit) byte-swap
reverse byte order

no byle-gwap - |

|PDO Data Byte-Swap Method

Clear Event Code In PDO Block false »
Clear Event Code After Hold Time
Active Event Hold Time (1 - 65535)

Figure 10: Disable byte-swap in the PLC
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Add-On Selection

If the 10-Link masters’ Ethernet module is set to INT array, then use the Add-On called

PF_ENA_Encoder_INT. See Figure 12. If the 10-Link masters’ Ethernet module is set to the SINT array,
then use the Add-On called PF_ENA_Encoder_SINT. See Figure 11.

General

~Cennection
Module Info

- Intemet Protocol
Part Carfiguration
Network

Status: Offiine

Figure 11

- General

- Connection

- Module Info

- Intemet Protocol
- Part Configuration

Figure 12
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= [=
General
Type. 295313 ICE1-BI0LGEOLVID
Vendor Fepper + Fuchs
Farent Local
Name ICE1_IOLinkMaster | Enemat Address
Descption: - o T
Revision: 1~ 01
Electroric Keying: | Compatible Module ~
Connections:
Module Defintion
A Name Size Tag Suffix
Status/Ciri = 10032+ |lput | 430" [IcE1_ioLinkaster:1
Flec T
I 10L State/Event Output: | 260 N) |IcE1_IoLinkMaster.01
Connections
| oK Cancel Help |
: ICE1 10-Link master with array size set to SINT
General
Type 70104877 ICE2-BIOL-GESLVID
Vendor: Pepper + Fuchs
Parent: Local
Name ICE2 Bhemet Address
Desciption: 5 Module Definition x
B

Revision: 1 ~ =
Blectronic Keying: Compatible Module ~
Connections:
Meodule Definition
Revision 1.005 . Size
Input: 144
Electronic Keying Compatible Mo Read/\Write All Ports s INT
Output: | 128
Connections. Read/Write All

: ICE2 IO-Link master with array size set to INT
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Input Data

The parameter ‘InputData’ is used to point to the first SINT or INT of process data, depending on which
Add-On is used (See Figure 15). Every 10-Link master will place the process data in a different place.
Use tools like the ICE1 Description Files (See Figure 13) or the ICE2 Tag Description Generator (See
Figure 14) to assist you in pointing to the correct data. The Allen- Bradley IO-Link masters typically use
AOPs (Add-on Profiles), so the data is always the first SINT of the process data of that |O-Link port.

Integer verzsion of
EMA 10-Link encoder
process data

PF_ENA_IO_Process_[NT

— Integer verzion of ENA 10-Link encoder proc...
PE_FN& 0 Process b FM& _DNata | .| —Switching_Signal_13—
InputData ICE1_IOLinkMaster:11.Data]14] T H Switching_Signal_2 37—
Position 0& HIncreaze_Count_Direction»—
ST_Resolution 0%  {Decreaze_Count_Direction —
Temp_Celzius 0& [ Over_Temp_\Warning—
Temp_Status 0& | Under_Temp_VWarning —

Software: ICE1-810L-G60L-V1D

Release File File Size

L Info Type

Description files for use with Ethernet/IP Protocol and RSLogix 5000 / Studio 5000 W20 or higher /
Beschreibungsdateien fur EtherNetIP und RSLogix 5000 / Studio 5000 R

Figure 13: Description files for ICE1... IO-Link masters

Software: ICE2-8|0L-GG5L-V1D

Release File File Size

Software Tools ko Type
EtherNet/IP EDS files ICE2 modules / EtherNet/IP EDS-Dateien ICE2 Module 1172020 ZIP  33KB
Ethemnet/IP Tag Description Generator. Assists the user in visualizing the input, output, status and event

data. Also can generate a CSV file for upload in to RSLogix/Studio 5000. / Software Tools_a SLAIEL AR ARERLE

Figure 14: Tag generator for ICE2... |O-Link masters
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https://www.pepperl-fuchs.com/usa/en/classid_4996.htm?view=productdetails&prodid=86682#software
https://www.pepperl-fuchs.com/usa/en/classid_4996.htm?view=productdetails&prodid=96749#software

Integer version of
ENA I0-Link encoder
process data
PF_EMA_IO_Process_ INT:
Integer version of ENA 10-Link encoder pr...
PF_ENA_ID_Process_IN... ENA_Data [_| HSwitching_Signal_13—
InputData | ICE1_IOLinkMaster:11 Data[14] .. Switching_Signal 23—

Pogitinn nrraaco Caont Dircetinn

-yl vl v | Show: |N| Taags

Ter

Ter |Name ==l |Data Type |Us-age |D&scriptiun
ﬂ —ICE1_IOLinkMaster:11.Data[14] SINT I0-Link X1 input (f@a Start
] _ICE1_IOLinkMaster:H Data[15] SINT by
ﬂ ICE1_lOLinkMaster:11.Data[18] SINT
ﬂ ICE1_lOLinkMaster:11.Data[17] SINT
ﬂ ICE1_lOLinkMaster:1.Data[18] SINT

Show contraller tags
Show MainProgram tags

Show parameters from other program:

|Q"IOHE‘> hd |

Figure 15: First SINT of process data of port 1 of ICE1

Example Using Pepperl+Fuchs 10-Link Block
See video attached to the Add-On for step-by-step instructions.
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