Add-On Instructions for VDM28
Sensors

Configuration and Process
Data Using IO-Link Masters

Introduction

Add-On instructions are easy-to-use function blocks designed for RSLogix/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 parameter data.

Available Instructions

Instruction Description

PF_VDM28 INT_IOLINK2  Configuration and Process Data display of VDM28
measurement sensor, PDI INT format

PF_VDM28_SINT_IOLINK2 Configuration and Process Data display of VDM28
measurement sensor, PDI SINT format

Supported 10-Link Masters

IO-Link Master Description
ICE1-8I0OL-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
ICE2-8I0OL-K45P- 8-port Pepperl+Fuchs Panel Mount IO-Link master, spring
RJ45 terminals
ICE2-8I0L-K45S- 8-port Pepperl+Fuchs Panel Mount IO-Link master, screw
RJ45 terminals
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1734-410L Allen-Bradley® Point-10 10-Link Master
1732E-8I0LM12R Allen-Bradley ArmorBlock® 10-Link Master

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.

Add-On

These instructions have the ability to read and write all IO-Link parameters, reset all
parameters to default, and display the process data in the correct format.

Reading and Writing 10-Link Parameters

PF_WDMZE_INT_IOLIMKZ:

PF_WDM23_INT_IOLINKZ  wdmZ8 | .. Distance_mm §55350.0 €~ SwitchingSignall 3—
Trigger_Read e Quality 0 & SwitchingSignalz 3—
Trigger Write 0+ — BUSY —
Trigger_Measure e — DOME»—
Trigger_ResetToDefault & — ERROR»—
IOLink_Peort G
BlockType Z2€
Connection1 Connection .
Connection2 Connection2 | ..
Source Source
Destination Destination
Parameter Parameter
PDI_INT1 ICE2:|.Data[532]

-1&
Swap 0&

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 parameter
data is displayed in the Parameter User Defined Variable type. The Description of each
variable is listed and marked as read only (ro) or read/write (rw). Additionally, the index
and subindex 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.ldentification

= Parameter ficool) PF_VDM281

|| Parameter. PF_\DI
+ Parameter Vendor_Name SINTI32] )
[+ Parameter Vendor_Text SINT[22] D
'+ Parameter Product_Name SINT[32] 0
'+ Parameter Product_ID. SINTI32) 0
'+ Parameter Product _Text SINT[E4] 0
+ Parameter Serial_Number SINTI32] 2
'+ Parameter Hardware_Revision SINT[22] 0
+ Parameter Fimware_Revision SINTIE4]
[+ Parameter App_Specfic_Tag SINT[22]
[+ Parameter User_Tag_1 DINT
'+ Parameter User_Tag_2 INT
'+ Parameter Minimum_Cycle_Time. SINT
+ Parameter Master_Cycle_Time SINT
[+ Parameter. 10Link_Version SINT

'+ Parameter.Corfiguration PF_VDM28Corfigurati

4] Parameter. Diagnostics. PF_VDM28Diagnostics

focod PF_VDM281
PFVD
foccl PF_VDM28Corfigurati
'+ Parameter Configuration Swiching_Sig1_Near_Threshold 5000 Decimal DINT 7 641, Switching signal 1 farthreshold, defach 5000
[+ Parameter Configuration Switching_Sig1_Near_Hysteresis 150 Dedimal DINT 7w 642, Switching signal 1 far Hysteresis, defaull 150
'+ Parameter Configuration Switching_Sig_Far_Threshold 10000 Decimal DINT . Switching signal 1 far threshold, defaut 10000
[+ Parameter Gorfiguration Swilching_Sig_Far_Hysteresis 150 Degimal DINT Swilching signal 1 far Hysteresis, defaull 150
[+ Parameter Configurstion Swiching_Sia1_Logic o[ Decimal SINT o, 1121, 0 = o Inverted, 1 = bverted
'+ Parameter Configurstion Swiching_Sia1_Mode o Decimal SINT 961, 0 = Inactive, 1 = Threshold, 2 = Window, 3 = Fysteresis, defauk=0
[+ Parameter Configuration Switching_Sig1_Time o Decimal SINT w1125, 0= No Delay. 1 = 50ms Delay. 2 = 100ms Delay, defaut=0
'+ Parameter Configuration Sig1_I0Type 0 Decimal SINT w1123, O=pushepul
[+ Parameter Configuration Swiching_Sig2 Near_Threshold 10000 Decimal DINT 7w 85-1, Swtching signal T far threshold, defaut 5000
[+ Parameter Configuration Swiching_Sig2_Near_ysteresis 150 Decimal DINT v 65:2, Swiching signal 1 far Hysteresis, defaull 150
+ Parameter Configuration Swiching_Sig2_Far_Thveshold 15000 Decimal DINT 0 653, Switching signal 1 farthreshold, defat 10000
'+ Parameter Gonfiguration Switching_Sig2_Far_Hysteresis 150 Dedimal DINT 7w 854, Switching signal 1 far Hysteresis, defaull 150
+-Parameter Corfiguration Switching_Sig2_Logic. @ | Decimal SINT . 1122, 0 = Non Inverted, 1 = Ihverted
[+ Parameter Configuration Switching_Sig2 Mode 0 Decimal SINT naclive, 1 = Threshold, 2 = Window, 3 = Hysleresis, defaut=0 Source: (Type) <PF_VDMZECanfiguration Switching ¢
[+ Parameter.Configurstion Swiching_Sig2_Time o[ Decimal SINT . 1126, 0= No Delay, 1 = 50ms Delay, 2= 100ms Delay, defaut=0 w, 112-2,0 = Non
[ Povarmct Confiqurmiion Anabq S5 2) Neor Lt 2000 Decimal DINT v, 661, Analog Near Limt, defauk 2000 }:::Ej 1=
[+ Parameter Gonfiguration Analog_Sig2_Far_Limi 50000 Decimal DINT w662, Analog Far Limi defaut 50000
[+ Parameter Configurtion Analog_Sig2_Mode 0 Decimel SINT Fising Ramp. 1 = Fellng Ramp. 2 = Linear Ramp. 16 = Rising Ramp wilh Substtuion Values, 17 = Fallng Ramp with Substituion Values, 18 = Linear ..
[+ Parameter Configuration Sig2_10Type. 4[Decimal SINT 0= Push-FPul,_1 = Low-Sde, 2 = High-Side, 3 = High Impedance, 4 = Analog Signa
[+ Parameter Configurstion ProcessData_Corfig o[ Decimal SINT Distance, 1 = Distance, Switching Signals, 2 = Distance, Signal Qually, 3 = Distance, Signal Qualty, Switching Signals, defaukt=0
+ Parameter Configuration ProcessData_Resolution 3| Decimal SINT T /B, 1= 2mm / Bt 2= 5rmm / B, 3= 10mm / B, defauk=3
[+ Parameter Gorfiguration ProcessData_Mode o Decimal SINT elative, 1 = Nomaized: defauk=0
[+ Parameter Configuration Measurement_Offset 0 Decimel DINT . 67-0, 81500 to 81500, defauk=0
[+ Parameter Configuration Measurement_Nomalized_Distance. 50000 Decimal DINT 30. Nomalized Distance, default=50000
[ e _Aversging 0| Decimal SINT 20, 0 = Averaging 10ms, 1 = Averaging 20ms, 2 - Averaging 50ms, 3 - Averaging 100ms, defauit=0
+ Parameter Configuration Event_Corfig_Invald o Decimal SINT 1161, O=dsabled, 1-ost terget event enabled, defau=0
[+ Parameter Configuration DeviceAcessLocks o Decimal SINT w1130, 0=urlock, Tocked, defauit=0
[+ Parameter.Configuration Local_Conirol_Yelow_LED_Indicstor o[ Decimel SINT . 1260 0-Q 1 indication, 1-02 indication, default=0
'+ Paremeter Diagnostics [ PF_VDM28Diagnostics

Parameter.Diagnostics
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ool PF_VDM281
PF_VDM.
PF_VDM28Confiqurati

foool) PF_VDM28Diagnostics
|+ Parameter.Diagnostics.Operating_Hours 172 | Decimal DINT 224-D, Total Operating hours
+ Parameter Diagnostics. Temperature_Indicator 0[Decmal SINT 225-0. shows the overall hours of operation. [ = safe operation temperature. 1 = critical high ambient temperature. 2 = temperature above speciled limi
+Parameter. Diagnostics. Minimum_Detection_Range 500 | Decimal DINT 2320 First INT
+ Parameter.Diagnostics.Maximum_Detection_Range 21500 |Decmal DINT 232:0 Second INT
+ Parameter Diagnostics. Measurement_Value 1170 |Decimal DINT 72, first 32 bit, 4 = No Target detected, 042!
[+ Parameter.Diagnostics. Signal_Qualty 3 | Decimal SINT 0 = insufficient. 1 = acceptable, 2 = good, 3 = excellent
+ Parameter Diagnostics. Switching_Signals 0[Decmal SINT 0 = Signal: Tinactive / 2inactive. 1 = Signal: 1 active / 2inactive. 2 = Signal: 1 inactive / 2 active. 3 = Signal: 1 active / 2 active
|+ /-Parameter.Diagnostics. Last_Event {1 |Decimal SINT3) 1o 33 Last event that Occured
+ Parameter.Diagnastics. Eror_Count 0|Decmal INT o,
+ Parameter Diagnostics. Threshold_Status 0| Decimal SINT
'+| Parameter. Diagnostics. Threshold_Guality 0 |Decimal SINT
+ Parameter.Diagnostics. Threshold_Value 0| Decimal DINT 7
+-Parameter.Diagnastics. Switch_Position 0| Decimal SINT ra, 115, first four bits 0 = Run, 1 BQ2, bit 1 shows button state
+ Parameter.Diagnostics.|0_Feature 3|Decmal INT 239, D=none, 1=analog pin 2, -cond signal in, analog pin 2, 5=Analog pin2, in signal pin 5, 6=second sig out pin 2, in sig pin 5,
|+ Parameter Diagnostics. Indication_Control 0|Decmal SINT . 127-0 Flashes the LEDs so you can beter identify the product
[+ Parameter.Diagnostics. Device_Operation 0|Decimal SINT rwv. 1140, defautt 0. 1 disables the emitter for diagnostic test.
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Trigger Reset to Default

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

PF_WVDMZE_INT_IOLIMKZ:
PF_WDM22_INT_IOLINKZ  wdm28 | ... Distance_mm 655350.0 +— SwitchingSignall 37—
Trigger_Read e Quality 0 & SwitchingSignalz 37—
Trigger_Write e By —
Trigger_Measure 0e —DOME—
| Trigger ResetToDefault 0e | — ERROR»—

[OLink_Peort GE
BlockType Z2&
Connection Connection1 | ..
Connection2 Connection2 | ..
Source Source
De=tination De=tination
Parameter Parameter
PDI_INT1 ICE2:|.Data[52]

-1 &
Swap 0&

Figure 2: Trigger command to reset all parameters to default

Port Number and Module Type

The port number, IOLink_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 I0-Link master being used.
BlockType =0 > ICE1... 10-Link Masters
BlockType = 1 > Allen-Bradley 10-Link Masters
BlockType = 2 > ICEZ2... 10-Link Masters
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PF_WVDMZ2_INT_IOLINKZ:

PF_WDMZ2_INT_IOLINEZ  wdm28 | ... Distance_mm 855350.0 & SwitchingSignall »—
Trigger_Read e Cluality 0 &~ SwitchingSignalz »—
Trigger_Write e HBUSY —
Trigger_Measure 0e 7 DOMNE—
Trigger_ResefToDefault 0e — ERROR—
IOLink_Port ce
BlockType 2 &
Connection Connection1 |...|
Connection2 Connection2
Source Source
Destination Destination
Parameter Parameter
PDL_INT1 ICEZ2:| Data[32]

-1&
Swap 0& %

Figure 3: 10-Link_Port and BlockType configuration

Process Data In

Process data is the cyclically updated data that shows Distance, Quality, and Setpoints. The variable
ProcessData_Config determines what data is mapped, and the variable ProcessData_Resolution
indicates the resolution of the position data that is returned. These parameters must be properly read in
or configured before the process data is used. Simply execute a “Trigger_Read” command and wait for a
DONE signal with no ERROR. These parameters will then be filled in automatically.

+ Parameter.C ProcessData_Corfig | 0| Decimal |sinT | rw.
+ Parameter C ProcessData_Resolution | 3 |Decimal [siNT =

Distance, 1= Distance, Switching Signals, 2 = Distance, Signal Qualty. 3 = Distance, Signal Qualty, Switching Signals. defauk=0
1 mm / Bt 1=2mm / Bt, 2= 5mm / B, 3= 10mm / Bi, defauit=3

Figure 4: Parameters used to configure the process data

Once the parameters are filled in correctly, use the correct Add-On for the process data that will be
used. If the process data is mapped as an Integer, use the PF_VDM28_INT_IOLINK2 Add-ON. If the
Process Data is mapped as a Short Integer, use the PF_VDM28_SINT_IOLINK2 Add-ON.

Mame Size

Input: 144 ¢
Readnirite All Ports N INT )
Output: | 128

Figure 5: Process data mapped as Integer

Mame Size Tag Suff

Status/Ctrl + 10L32 + Input: 430 {1 - ; ICE1_I0LinkMaster: I

IOL State/Event Output: | 260 “2 ICE1_lOLinkMaster:01
!

Figure 6: Process data mapped as Short Integer

The process data will be of size INT or SINT and will be used as an Input variable of the Add-On. Verify
the location where the process data for the VDM28 is mapped before using the Add-On. There are
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PF_WVDM22_INT_IOLINKZ  wdm23
Trigger_Read 0&
Trigger_Write 0&
Trigger_Measure 0&
Trigger_ResetToDefault 0«
IOLink_Port 6&
BlockType Z2&
Connection1 Connection
Connection2 Connection2
Source Source
Destination Destination
Parameter Parameter
PDI_INT1 ICE2:].Data[52]
-1 &
SWap 0e

PF_VDM28_INT_IOLINKZ

description files for the ICE1 10-Link masters and a description file generator for the ICE2 Add-Ons.
Contact technical support for assistance.

Distance_mm S55350.0
Quality 0 +

—0 SwitchingSignall »—
H SwitchingSignalz »—
e BUSY —

L DONE—

¢ ERROR»—

Figure 7: One Integer of process data used by ..INT_ Add-On

PF_WVDM28_SINT_IOLINK2

PF_WVDMZ8_SINT_IOLINKZ vdm2&_sint
Trigger_Read 1%
Trigger_Write 0«
Trigger_Measure 0&
Trigger_ResefToDefault 0«
IOLink_Pert Se
BlockType 0«
Connection1 Connection1a
Connection2 Connection1b
Source Source2
Deztination Destination2
Parameter Parameterz
POl Byte1 ICE1_IOLinkMaster:M . Data[222]

0&
PDI_Byte2 ICE1_IOLinkMaster:M .Data[223]

5 &
Swap 1%

Distance_mm a0
Cuality

[0 & SwitchingSignall 37—
0 & SwitchingSignal2 »—
L £ BUSY Y —

= DONE ==

L ERROR—

Figure 8: Two Bytes of process data for the _...SINT... Add-On

Swap

Byte swapping is used if the process data is not already swapped by the 10-Link master. The ICE1 10-Link
masters do not swap the data, so swapping should be enabled. If the ICE2 process data has been
swapped already, then no additional swapping is necessary.
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PF_WVDM2E_INT_IOLINKZ:

PF_WVDMZE_INT_IOLINKZ  wdm2& | ... Distance_mm §55350.0 & SwitchingSignall »—
Trigger_Read 0e Quality 0 & SwitchingSignal2 »—
Trigger_Write e HBUSY —
Trigger_Measzure e —DONE—
Trigger_ResefToDefault 0e — ERROR—
IOLink_Port 6&
BlockType Ze
Cennection Connection1
Connection2 Connection2
Source Source
Destination Destination
Parameter Parameter
POLINT ICEZ:].Data[52]

1
Swap 0 h

Figure 9: Swapping used when the 10-Link master does not swap the process data

Process Data Display

The only Add-On that has the process data built in is the VDM28. In order for the process data
formatting to be correct, you must read all parameters first! This guarantees that the formatting of the
process data displays correctly on the screen. Depending on the formatting of the data, the Quality and
Switching Signals 1 and 2 may or may not be used.

PF_WVDM22_INT_IOLINKZ:

PF_VDMZE_INT_IOLINKZ  wdmZ& | ... Digtance_mm &55350.0 SwitchingSignall 7 —
Trigger_Read & Cluality 0 SwitchingSignal? —
Trigger_Write e H BUSY »—
Trigger_Measure e HDOME—
Trigger_ResefToDefault e H ERROR—
IOLink_Port i
BlockType el
Coennection1 Connection1
Connection2 Connection2
source Source
Destination Destination
Parameter Parameter
PDI_INT1 ICEZ:].Data[92]

-1&
Swap 0

Figure 10: VDM28 with process data displayed

Other Variables

The remaining variables are used by the block only. Valuable information is not accessible from the
outside.
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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

-Byte Swapping enabled on web interface so disabled in Add-on

Message Configuration - Connection

Corfiguration  Communication Tag

CIP Generic

Message Type:

Service | cystom
Type:

Service ex o

Code: . Destination

Instance: EI Attribute: I:I (Hex) Element:
3 Enable () Enable Wating () Start ® Done
3 Emor Code: Edended Eror Code:
Emor Path:
Ermor Text

Cancel

PF_VDNZ&_INT_IOLINKZ
PF_WVDM28_INT_IOLNKZ  vdm28 Distance_mm 855350.0 €~ SwitchingSignalt »—]
Ik X Trigger_Read o0& Quality 0 & SwitchingSignal2’»—]
Trigger_Write o€ HOBUSY 3 —
Trigger_Measure o€ HCDONE>—
Trigger_ResetToDefault o0& H{ERROR—
~ IOLink_Port B&
BlockType Ze
Connection1 Connection1 [...] I
L —"| Connectonz Connection2 |...|
Source Source
Destination Destination
Parameter Parameter
PDLINT1 IcE2:1 Datalo2]
1€
New Tag... Swap [E3

Done Length: 10

[ Timed Out & PF_WDM28_SINT_IOLINKZ
PF_WDM22_SINT_IOLINKZ vdm28_sint Distance_mm 50.0 & SwitchingSignalt —
Trigger_Read 1e Quality 0 € SwitchingSignal? —
Aorly Help Trigger_Write ne o BUSY—
Trigger_Measure 0e [ DONE ==
Teimmnn PanatTalafn b ne socanAnn

Figure 11: Connection 1 Service Code

-Byte Swapping enabled on web interface so disabled in Add-on

Message Configuration - Connection2
Configuration  Communication Tag

Message Type CIP Generic

PF_VDM28_INT_IOLINK2-

- SwitchingSignall >—

PF_VDMZ8_INT_IOLINKZ  vdm28 Distance_mm 65535
Trigger_Read 0 Quality 0 & SwitchingSignal2 —
Trigger_Write ne FeBUSY > —
Trigger_Measure 0 HCDONE}—

b's Trigger_ResetToDefault 0& H ERROR>—
I0Link_Port 6€
BlockType 2e
Connectiond Connectiond

olurce

ource
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Figure 12: Connection 2 Service Code

Destination Destination
: Parameter Parameter
15_;;‘;?& Custom | Source Element: FDLINT1 ICE2:1 Data[92]
Source Length: E &+ (Bytes) Swap -;:
Service "
Cone: ) Qess: t)  pestnation
’ Element:
Instance: Attribute:
e e o eed
k master
It 5
abled
PF_VDMZE_SINT_IDLINKZ-
) Enable 2 Enable Waiting O Start 3 Done Done Length: 0 PF_WDM28_SINT_IOLINK2 wdm28_sint |... Distance_mm 50.0 & SwitchingSignall —
Trigger_Read 1e Q[ﬁlrty 0 - SwitchingSignal2 —
< Enor Code: Extended Ermor Code: [ Timed Out « Trigger_Write e HBUSY—
Enor Path Trigger_leasure 0& [ DONE Je=
T Trigger_ResetToDefault ne | ERRORD—
T ie : 10Link_Port Se
Cancel Apply Help BlockType 0e
rannactinn Fannartinnia
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-Byte Swapping enabled on web interface so disabled in Add-on
. . . ———PF_VDM22_INT_IOLINK2-
_| Message Configuration - Connection2 x - - -
PF_WVDMZS_INT_IOLINKZ  vdm28 |.. Distance_mm §5535... & SwitchingSignall >—]
Configuration Communication Tag h Trigger_Read De Quality 0 & SwitchingSignalz —]
Trigger_\rite D& HBUSY }—
. Trigger_Measure D& [ DONE}—
Message Type CIP Generic ~ -
s Ty Trigger_ResefToDefault 0« HERROR}—
IOLink_Port 5
Service | cugtom + | Source Element: BlockType 2e
Type: \ Connectiont Connection1
Source Length: 19 4| (Bytes) I Connectionz Connection2
service :
Zode (Hex). Cass: ) pegsnation
Element:
Instance: Attribute: : (Hex) Parameter Parameter
LETTED PDLINTY ICE2:1.Data[32]
-le
Swap ne
J Enable ) Enable Watting 0 Start ) Done Done Length: 0
) Emor Code: Extended Emor Code: [] Timed Out <
Eror Path: PF_WDM28_SINT_IOLINKZ
—  Emor Text:
Cancel Apply Help PF_VDM2E_SNT_IOLINK2  vdm28_sint [..] | Distance_mm  50.0 ¢{SwichingSignall >—
Trigoer_Read 1e Quality 0 & SwitchingSignalz »—

Figure 13: The source and destination variables must be of size sint[100] and must match the Source and Destination variables in

the Add-On
5.5 Motion G
7 l:?&ir;rnruo::dsﬁ\xes Message Configuration - Cennection >
ij £5] Add-On Instructions Confiquration  Commurication  Ta
o[z} PF_IOLink_Param_ReadWrite3 g 2
.15} PF_YDM28_INT_IOLINK2 Browse...
= PF_VDM28_SINT_JOLINK2
Parameters and Local Tags
i E:j Legic
3.5 Data Ty
3 mjz;:ﬁ;seﬁned Communication Method
L5, Strings / cr DH+  Channel w Destination Link: 0 2 VD
-0 Add-On-Defined g'ozm“;““D Source Link: [0 2] DestinalionHade: |0 3| (octan
-, Predefined
H Cﬂ Module-Defined [JConnected Cache Connections & Large Connection
[T Trends 1 —
[, Logical Model
3-E51/0 Configuration
: able able Waiting al one lone z
£ 1769 Bus ‘2 Enabl ‘) Enable Watti 2 Start ® D Done Length: 10
- - onforvideo Emor Code: en r Code: im
[0] 1768-L24ER-OB1B Addonforvid o] Extended Emor Cod [ Timed Out &
SIEmbedded /O Emor Path:
i..d [1] Embedded Discrete |0 Ermor Text:
L.E3 Expansion /O Cancel Apply Help
Ethemet
295313 ICE1_|OLink[Master
70104877 ICE2

Figure 14: The path must point to the 10-Link block in both connections

Example Using Pepperl+Fuchs 10-Link Bl

ock

See video attached to the Add-On for step-by-step instructions.
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