Add-On Instructions to Read
and Write |O-Link Parameters

Studio 5000

EtherNet/IP

Introduction

Add-On instructions are easy-to-use function blocks designed for Studio 5000®. With these instructions,
IO-Link parameters can be easily read or written.

Available Instructions

Instruction Description

PF_IOLink_Param_ReadWrite3 Reads a single Index/Subindex from an 10-Link device via any 10-Link
master listed below

PF_IOLink_Param_ICE2 Reads a single Index/Subindex from an 10-Link device via an ICEZ2... 10-
Link master (Smaller code if the only 10-Link master you are using)

Supported 10-Link Masters

10-Link Master Description
ICE1-8I10L-G60L-V1D 8-port Pepperl+Fuchs IO-Link master in metal housing, Class A/B ports
ICE11-8I0L-G60L-V1D 8-port Pepperl+Fuchs IO-Link master in metal housing. Class A ports
ICE1-8I10L-G30L-V1D 8-port Pepperl+Fuchs IO-Link master in compact metal housing
ICE2-8I10L-G65L-V1D 8-port Pepperl+Fuchs IO-Link master in plastic housing
ICE2-8I0L-K45P-RJ45 8-port Pepperl+Fuchs Panel mount IO-Link master, spring terminals
ICE2-8I0L-K45S-RJ45 8-port Pepperl+Fuchs Panel mount IO-Link master, screw terminals
1734-410L Allen-Bradley® Point-10 |O-Link master
1732E-8IO0LM12R Allen-Bradley ArmorBlock® IO-Link master
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Version

All Add-Ons were created in Studio 5000 V32.

PF_IOLink_Param_ReadWrite3

With this instruction you can read or write a single IO-Link parameter from any 10-Link master listed in

this manual.

PF_IOLink_Param_ReadWrite3
PF_IOLink_Param_Read... ParamReadWrite | ... -

TriggerRead O
TriggerWrite (L]
|0OLink_Port 14«
BlockType 2«
WAP 2«
Index 216+
Sublndex (4
ReadWriteLength 124
Connection? Connection? | .
Connection2 Connection2
Source Source
Destination Destination
|0LinkData I0LinkData
Donelength O
Status L]

PF_IOLink_Param_ICE2

With this instruction you can read or write a single IO-Link parameter from the ICE2... 10-Link master
only. The reason this instruction exists is for those that will only ever use the ICE2... 10-Link master and
want a very streamlined, smaller code instruction. Read below how to set the various parameters.
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PF_10Link_Param_ICE2
PF_10Link_Param_ICE2 ParamReadWritelCE20nly | ...

TriggerRead 0w
TriggerWrite e
|0Link_Port 1@
SWAP O«
Index 80w
Sublndex O«
ReadWriteLength 12«
Connection Connection3
Source Source3
Destination Destination3
|0LinkData |0OLinkData3
Daonelength O«
Status O

I3 PEPPERL+FUCHS



Trigger Reading and Writing of 10-Link Parameters

PF_IOLink_Param_ReadWrite3

PF 10Link Param Read .. ParamReadWrite

TriggerRead O
TriggerWWrite O
ook o 1

BlockType 24
SWAP 2.
Index 216®.
Sublndex O
ReadWriteLength 12®.

Connection1
Connection2
Source
Destination
|OLinkData
Donelength
Status

Connection
Connection2
Source
Destination
I0OLinkData
124
Q@

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 completed when either a DONE or
ERROR bit turns on. Upon completion, the parameters are read/written to an array called IOLinkData.

Suggested order of operations for changing parameters:

1. Read parameters
2. Make changes

3.  Write parameters (If supported by the 10-Link device)
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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 used. This parameter is not supported by the
PF_IOLink_Param_ICE2 Add-On.

BlockType =0 > ICE1... 10-Link master

BlockType =1 > Allen-Bradley I0-Link master

BlockType =2 > ICE2... 10-Link master

BlockType =11 > ICE11... IO-Link master
PF_I0OLink_Param_ReadWrite3
PF_I0OLink_Param Read... ParamReadWrte
TriggerRead L]
TrnggefWrite (4=
[OLink_Port 14
BlockType 24
SWAP 2.
Index 216+
Sublndex (=
ReadWnteLength 124
Connection1 Connection
Connection2 Connection2
Source Source
Destination Destination
|OLinkData I0LinkData
DonelLength 124
Status (=

Figure 2: IOLink_Port and BlockType configuration
Byte Swapping
Byte swapping is only supported by the ICE2... IO-Link masters. All bytes in the array are swapped as
specified.
0 = No byte swapping
1 = 16bit (INT) swapping
2 = 32bit (DINT) swapping
Example:
INT Swapping of IOLinkData: before swap 121212121212 after swap 212121212121

DINT Swapping of IOLinkData: before swap 123412341234 after swap 432143214321
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PF_10Link_Param_ReadWrite3

PF_10Link_Param_Read... ParamReadWrite

TriggerRead I
TriggerWWrite I
IOLink_Port 14
BlockTyvpe 2

| swaP 2« |

Index 216+
Sublndex O
ReadWriteLength 124

Connection1
Connection2

Connectioni
Connection2

Source Source
Destination Destination
I0OLinkData |OLinkData
Donelength 124
Status (4

Figure 3: Byte Swapping supported on ICE2 |O-Link masters

Connections

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

Connection1 >

Service Code 4d for BlockType 1 (Allen-Bradley)
Always 4b for PF_IOLink_Param_ICE2

Connection2 >

Service Code 4b for BlockType 0, 1, and 2 (ICE1, ICE2, ICE11)

Service Code 4c for BlockType 0, and 2 (ICE1, ICE2, ICE11)

Service Code 4c (subindex access) or 4e (index access) for BlockType 1 (AB)
This parameter is not supported by the PF_IOLink_Param_ICE2 Add-On.

S g MAMMT A4 oA SMCTAM 85 TaA0MS & 8 ta

Message Configuration - Connection!
Configuration  Communication Tag

Message Type: CIP Genenc

Paramatar
=

Source

Q Enable O Enable Wating Q Sat ® Done Done Length: 10
1 O EmorCode: Extended Emor Code: [ Timed Out « -
Enmor Path = = -—
Eror Teat: - !
Concel | [ [ b - — :
Figure 4: Connection 1 Service Code
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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]
5} ]
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—
Eiror Path: = i i (m
NN B SR L] - L ]
Emor Tead: ]
[0k ] ool [ esh Hob | wociype - I
Figure 5: Connection 2 Service Code
oo NS § BN B EOEE CEE B B S W .
BF OIGE T DL
_ Message Configuration - Connection2 | |
- 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
. . T arameter 'arameter
Inslanoe,D Attribute: E (Hex) T A R ot
| ]
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 6: The source and target variables must have the size sint[100] and must match the source and
target variables in the Add-On
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35 Mation Groups
[ Ungrouped Axes
ij---SAdd-OH Instructions
o[58} PF_IOLink_Param_ReadWrite3

-T2 PF_VDM28_INT_IOLINK2

=-4) PF_VDM28_SINT_IOLINK2

¢ Parameters and Local Tags

.. Logic

5-45] Data Types

j--Cﬂ User-Defined

Cﬂ Strings

i, Add-On-Defined

-, Predefined

j--C@ Module-Defined

.7 Trends

Ty, Logical Model

345170 Configuration

{0 1769 Bus

. [IR1[0] 1769-L24ER-QB1B Addonforvideo
£1-65 Embedded /0

. i.d [1]Embedded Discrete 10
[ Expansion /0

=25 Ethemet

{..[ 1769-L24ER-QB1B Add

Message Configuration - Connection

Configuration Communication  Tag

® Path:l = |

Browse. ..

ICE2
Broadcast:
Communication Method
cip DH+
CIP With

Source ID

[Jconnected

2 Enable

‘2 Emor Code:
Ermor Path:
Ermor Text:

) Enable Waiting

Extended Emor Code:

VD

2=
=
ar| |4

Cache Connections + Large Connection

) Start ® Done Done Length: 10

[] Timed Out &

Cancel

Apply Help

Figure 7: The path must point to the 10-Link block in both connections

Index, Subindex, and Length

The Index and Subindex of the parameter to be read or written can be found in the HTML file associated
with the IODD file. Some parameters are read-only, read/write, or write-only only, so do be careful. Also,
some indexes, although they have subindexes, are not accessible as subindexes.

Reads and writes
parameters for P+F,
Allen Bradley and
P+F Comtrol

PF_IOLink_Param_Read... ParamReadWrite

PF_IOLink_Param_ReadWWrite3
Reads and writes parameters for P+F, Allen Bradley and P+F Comtraol

TriggerRead 0+
TriggerWrite 0+
|OLink_Port 1«
BlockType 0e
Index Oe
Sublndex De
ReadWritel ength 0e

Connection
Connection2

Connection
Connectian2

Source Source
Destination Destination
|0OLinkData IOLinkData

Donelength 0« ENABLE 7—
Status e DONE»—
. ERROR »—
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Variable "MCC1 Operation Monitor'| index=216 id=V_PFA_MCC1_Diag_OperMon

description: Shows the motor operation information since last maintenance reset.

data type: 96-bit Recordl(subindex access not supported) |
access rights: ro

- bit allowed default acc. mod. excl. -
ELL L offset DR values value | restr. othervar from DS "M D
32-bit . Shows the runtime in hours since the last
64 Ulnteger 01073741823 Runtime maintenance reset for this motor port.
32-bit Run Shows the run cycles since the last
- = Ulnteger Ledieininis Cycles maintenance reset for this motor port.
3 0 32-bit 0.4294967295 Error Shows the count of efrors since the last
Ulnteger Count maintenance reset for this motor port.
octet 0 1 2 3 4 5 6 7
bit offset 95-88 87 -80 79-72 71-64 63 - 56 55-48 47 - 40 39-32
subindex | NN I 2 2 2 2
element bit 31-24 23-16 15-8 7-0 31-24 23-16 15-8 7-0
octet 8 9 10 11
bit offset 31-24 23-16 15-8 7-0
subindex 3 3 3 3
element bit 31-24 23-16 15-8 7-0

Figure 9: Index/subindex example

The ReadWriteLength is the number of bytes to read or write. In Figure 9 the Index is 216, the Subindex
is 0 (subindex access is not supported) and the length is 12 (96bits/8bits/byte=12bytes).

Compilation
Reads and writes
parameters for P+F,
Allen Bradley and
P+F Comtrol
PF_|OLink_Param_ReadWrite3
Reads and writes parameters for P+F, Allen Bradley and P+F Comtrol
PF_10Link_Param_Read.. ParamReadWrite | Donelength 0 & —_ENABLE 7—
TriggerRead De Status 0e—_DOMNE —
TriggerVWrite 0« H_ERROR>—
|OLink_Port 1e
BlockType 2¢
Index 216+
Sublndex 0e
ReadWriteLength 12 &
Connection Connection1 | .
Connection2 Connection2
Source Source
Destination Destination
|OLinkData I0LinkData
n
Figure 10: All Parameters combined
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In Figure 10, a parameter is read from an ICE2 10-Link master (BlockType=2) and 12 bytes are read from

Index 216. The data is stored in an array named |IOLinkData.

Trigger the read by setting a 1 in TriggerRead and the Add-on will be activated. See Figure 11.

Reads and writes
parameters for P+F,
Allen Bradley and
P+F Comtral

PF_I0Link_Param_ReadWWrite3

Reads and writes parameters for P+F, Allen Bradley and P+F Comtrol

PF_10Link_Param_Read._.
TriggerRead
TriggerWite
IOLink_Port
BlockType

Index

Sublndex
ReadWriteLength
Connection
Connection2
Source
Destination
I0LinkData

ParamReadWrite

1&

Ik

1+

2&

216«

e

12«
Connection
Connection2
Source
Destination
I0LinkData

Donelength
Status

|
0 (-E(ENAEILE}-
0 €~ DONE —
—_ERROR >—|

Figure 11: Read triggered

The reading was performed without errors. See figure 12.
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PF_10Link_Param_ReadWrite3

Reads and writes
parameters for P+F,
Allen Bradley and
P+F Comtral

Reads and writes parameters for P+F, Allen Bradley and P+F Comtrol
PF_lOLink_Param_Read... ParamReadWrite

TriggerRead
TriggerWWrte
I0Link_Port
BlockType
Index
Sublndex
ReadWriteLength
Connection
Connection2
Source
Destination
I0LinkData

1¢

e

1e

2e

216+

0+

12«
Connection1
Connection2
Source
Destination
|OLinkData

Donelength
Status

0« ENABLE =
0« DONE ==
—_ERROR—

Figure 12

: Reading completed
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