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This document covers the installation and use of a function for Siemen’s TIA Portal software package. This
function handles cyclic I0-Link Process Data In from a Banner T30R KU Analog sensor via an |0-Link Master to a
Siemens PLC. The function covers parsing and display of the T30R KU sensor Process Data In.

Components

Banner T30R Library.zal14

There are two methods for the process data. The first is used when creating a connection to
Banner’s 10-Link masters. The second set of instructions are for systems using other
manufacturer’s 10-Link masters.
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Installation Instructions

1. Open a project.
2. Go to Options > Global Libraries > Retrieve Library.

mens Projects\Vision\PN [O-Link\PN 10-Link
ine | Options |Tools Window Help

T Y settings e ¥ Gooffline | g [N @
Support packages
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Manage general station description files (GSD) E
Start Automation License Manager

%] Show reference text
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(M| Global libraries [ | (3 Create newlibrary...

¥ Open library...

Retrieve library...

3. Select the Banner T30R Library. Click Open.

H Retrieve archived global library X
Lookin: | | | Archived Libraries v @ F @

* Name . Date modified Type

T Banner T30R Library 2/3/2022 2:50 PM Sierni

Quick access

Desktop
"

Libraries

This PC
< b3

Network File name: | Banner T30R Library ~ | | Cpen I
Files of type Archives for global libraries ~ Cancel

Cpen as read-only

4. The library is now accessible in the Libraries tab.
Go to page 3 for Banner [0-Link Masters and to page 7 for all other 10-Link Masters.
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Setup of T30RKU with a Banner DXMR90-4K

1.

2.

T30R KU Analog Process Data Function

Go to Device and Networks to configure the DXMR90-4K. Add the DXMR90-4K if it has yet to

be added to the system.

Add Banner 10-Link Master Info to Slot 1. This sets the DXMR90-4K for I10-Link mode.

Open the 10-Link Generic Devices and select the proper module

. The 8/8 byte option has

been selected for port 1. Make note of the I address for the Slot 2 which represents Port 1.
Slot 2 starts are 10. The other number needed is [14. The data for the port start at that point
(I14). The previous four bytes represents Port Status, Process Data In Size, and Process Data

Out Size.

Module Rack Slot | address | Q address | Type

* dxm o0 o0 1-port Device
b Interface 0 0 X1 dxm
Banner |O-Link Master Info_1 0 1 1.9 Banner I0-Link Master Info
IO-Link InfOut 8/ 8 Byte + Status_1 O 2 10...21 1..22 IO-Link InfOut B 8 Byte + Status

- |
Drag the Banner T30RKU_PDI, o Ban

Banner_T30RKU_PDIO, Banner_T30RKU_PDI1,
Banner T30RKU_PDI2, and Banner T30RKU_PDIraw
to the PLC Data Types area under your PLC.

Drag the Banner_T30RKU_PD to the Program Blocks

ner T30R Library

4 P_?—I| Types
~ [3 Master copies
= [&z] IOLM_Contral

18] Banner_loLmM
I§] Banner_IOLM_EL

darea. - r.;_l Banner

Drag the necessary tag from IOLM_Control > Banner >
Banner_Specialized_Data_Types. The tag used in this
example is “Banner_1lin”. This tag represents the full
raw process data along with port status information.

4 Banner_|50U_Control
u Banner_ISDU_In
u Banner_I5DU_Qut
b [%:] Banner_Specialized_Data_Types
b [iz] Other higs

Go to PLC Tags. Create two tags. One tag is for the full » [ T30RKD
LEz]
data structure while the second creates a tag to b [z] T3ORKU

represent the raw Process Data from the 10-Link
Master. In this example, Tag table_1 was created, then the tag
“T30RKU IOLM1 01 PDI” was created using a Data Type of
“Banner_8In”. This naming convention calls out the type of
sensor in question as well as the specific [0-Link Master and
port number where the sensor is connected. A different 10-Link
Master might be named IOLM2 or IOLM3, for instance, and
other specific sensors may be connected to different port
numbers. The “I” address found in step 2 is tied to this new tag.
The second is “T30RKU IOLM1 01 inRaw” of the type
“Banner_T30KRD_PDIraw”. This is the tag that will be used in
the Function block.

Mame Data type Address
¢ TIORKEU IOLMT 01 PDI "Banner_8In" %100
b T2ORKU IOLMT 01 inRaw  “Banner_T30RKU_PDIraw”™  %I14.0

~ [§:] T30RKU
K| Banner_T30RKU
48 Banner_T30RKU_IOL
48 BEanner_T30RKU_FD
| Banner_T30RKU_PDI
K| Banner_T30RKU_FDIO
| Banner_T2ORKU_PDI1
H| Banner_T30RKU_FDIZ
| Banner_T3O0RKU_FDIraw
1| Banner_T20RKU_RD
H| Banner_T30RKU_WD
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8. Go to Program blocks. Add a new Data block if necessary. In this example the new data block
is named “db”.

Add new Block %
Mame:
[dbl |
Type: W Global DE ﬂ
% guag -]
Organization Number: ) -
block | m
O Manual
@ Automatic

d

= Description:
FB P

Function block Data blocks (DBs) save program data.

X

Function

e

Data block

more...

> | Additional information

[+ Add new and open oK 1 | Cancel

9. Inthe new data block, create a new tag to represent the parsed Process Data In for our
T30RKU. The tag name again calls out the type of sensor, the [0-Link Master, and the port
number. Use the data type “Banner_T30RKU_PDI” for the new tag.

Mame Data type

* Static

8w TI0ORED IOLKAT 01 PD *Banner_T30RKU_PDI®
b Set0 “Banner_T30RKU_PDIO"
= p Setl "Banner_T30RKU_PDIT®
b Set? “Banner_T30RKU_FDIZ2"
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10. Add the “Banner_T30RKU_PD” function to an OB ladder. Link the “PDIraw” raw process data
variable from step 5. The tag name again calls out the type of device, I0-Link Master, and the
port number. The “T30RKU PD” needs to be linked to the variable created in step 7. It was
called “db”.”"T30RKU IOLM1 01 PD” for this example.

The last variable, “Process Data Layout”, allow the function to correctly interpret the Process
Data.

There are two ways to achieve this goal. We can simply type in the correct number for entries
(see Fig. 1), or we can link this T30RKU Function to the T30RKU Data Function Block Data
(see Fig. 2). See Appendix A for more information about LM Process Data.

YW1
“Banner_T30RKU_PD"
EM END =—
Process Data
0 Layout
P40
“TIORKL [DLK
|:|1 iﬂRE 'i'i'. F‘Dlrﬂw
*db" *T30RKD
IoLKT 01 PD" T20RKL PD

Figure 1: Hand typed correct numbers for Process Data Layout

NOTE: if you type in the incorrect number, you will get incorrectly displayed Process Data
information.

Process Data Layout: the options here are “0” (Digital Measurement), “1” (Distance and
Excess Gain), and “2” (Distance and Excess Gain with Binary Data). The default is “0”.

W1
“Banner_T30RKU_PD"
EM EMO =—l
"Banner_
T0RKU_IOL_
DE" “T30RKU
Data"."Write

Data” "Process

Frocess Data
Data Layout”

Layout
PA140
"TIORKU DK
01 inRaw” PDIraw
"db" "T20RKD

IOLMT 01 PDT T0RKLU PO

Figure 2: Linking Process Data Layout variable to T30RKU Parameter Data Function Block
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11. Process Data setup is complete.
12. Compile and download the configuration to the PLC, then go online. Open the “db” data block
and click Monitor all. You should see parsed T30RKU Process Data In, like that shown below.
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Setup of T30RKU with other 10-Link Masters

1.

The Banner T30R Library will now be in the Global
Library List. Expand the Master copies section. The
T30RKU folder contains elements for both Process
Data and Parameter Data connections to a T30RKU
sensor. As Process Data is the focus of this paper, we
will concern ourselves with these items:

Banner T30RKU_PD, Banner_T30RKU_PDI,
Banner_T30RKU_PDIO, Banner_T30RKU_PDI1,
Banner T30RKU_PDI2, and Banner T30RKU_PDIraw.
Drag Banner_T30RKU_PD to the Program Blocks area
under your PLC.

Drag Banner_T30RKU_PDI, Banner_T30RKU_PDIraw,
Banner_T30RKU_PDIO, Banner_T30RKU_PDI1, and

Banner_T30RKU_PDI2 to the PLC Data Types area under your

PLC.

T30R KU Analog Process Data Function

* L1 Banner T30R Library
] ﬁ Types

- .
L@ Master coples

-
= [Ez] 10LM_Control
ﬂ Banner_IOLM
] Banner_IOLM_EL
7 & Banner
4 Banner_|5DU_Control
ﬂ Banner_IZDU_In
u Banner_|SDU_Out
b [£z] Banner_Specialized_Data_Types
b [Ez] Other Migs
b [Ez] TSORKD
b [Ez] TSORKU

~ %] T30RKD

I#| Banner_T3ORKD

48 Banner_T30RKD_IOL
48 Banner_T30RKD_FD

15| Banner_T20RKD_FDI

I#| Banner_T30RKD_FDIO
I#| Banner_T3ORKD_FDI?
I£] Banner_T3ORKD_FDI2

4. Go to Devices and networks to configure the system as il
. . . ; I#| Banner_TZ0RKD_FDlraw
necessary. Below is an example of what a configuration might ] Banner T30RKD_AD
look like. This example shows 5 different 10-Link Masters E = =
1€ Banner_T30RKD_WD
connected to the same PLC.
PLC 1 10 device 1 [IFTTTTIT AL1102 T
CPU1511-1... IM 155-6 PN... S AL1102 SalsEk
PLC_1 PLC_1 —
[PNJIE_1 |
10LM8 BNIPNT508... turck-tben-l... =
8-PNIO m BNI PNT-508... TR TBEN-L5-8I0L
PLC_1 PLE 1 PLC_1 m
5. Click on the relevant device and configure the 10-Link Master as necessary. Refer to the
documentation for the 10-Link Master. Recall that a T30RKU requires 6 bytes of space for the
Process Data In.
6. Record the “I” address where this T30RKU Process Data In is to be stored, as the address will

be required in the next step. In this example, 6 bytes of Process Data In for port 5 on the IO-

Link Master will be stored in 12 through 17.
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7. Go to PLC Tags. Add a new tag table, then create a new tag to represent the raw Process Data
from the 10-Link Master. In this example, Tag table_1 was created, then the tag “T30RKU
IOLM2 04 PDI” was created using the custom Data Type of “Banner_T30RKU_PDIraw”. This
naming convention calls out the type of sensor in question as well as the specific [0-Link
Master and port number where the sensor is connected. A different [0-Link Master might be
named IOLM1 or IOLM3, for instance, and other specific sensors may be connected to
different port numbers. The “I” address found in step 9 is tied to this new tag.

Tag table_1
Mame Data type Address
1 <40 ¢ TIORKU IOLMZ 04 PDI "Banner_T30RKU_PDIraw" %134.0

8. Go to Program blocks. Add a new Data block if necessary. In this example the new data block
is named “Banner 10-Link Data”.

"Add new block X
Name:
|Banner 10-Link Data |
‘ Type: :‘Vﬁlcbral DB Lk
| % Language: 77» }L
Organization Number: E <
block ;
() Menual
J (® Automatic
| % Description:
‘ Eincton Block Data blocks (DBs) save program data.
i
‘ more...
i
FC

‘ Function
|
L |

e

Data block
> ‘Additional information

[¥) Add newand open | oK | | cancel

9. In the new data block, create a new tag to represent the parsed Process Data for our T30RKU.
The tag name again calls out the type of sensor, the 10-Link Master, and the port number. Use
the data type “Banner_T30RKU_PDI” for the new tag.

Banner 10-Link Data
Name Data type
| <0 ¥ Static
2 < = } T30RKU IOLNMZ2 Port 4 *Banner_T30RKU_PDI"
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10. Add the “Banner_T30RKU_PD” function to an OB ladder. For the “Process Data Layout”
decision, you need to tell the function which of the three modes the sensor is in. See Appendix
A for more information. Link “PDIraw” to the raw Process Data variables from step 10. Link

the “T30RKU PD” to the parsed Process Data variable from step 12.

WFcl
"Banner_T30RKU_PD"
EN ENO
Process Data
0 Layout
P340
"T30RKU IQLMZ

04 FDI" — PDIraw

"Banner 10-
Link Data”.
"T30RKU IOLMZ

Pert4”  130pkU PD

11. Process Data setup is complete.

12. Compile and download the configuration to the PLC, then go online. Open the “Banner 10-
Link Data” data block and click Monitor all. You should see parsed T30RKU Process Data In,

like that shown below.

Banner 10-Link Data
Marme
< * Static
<40 = * TI0RKU IOLMZ Port 4

m * Setd

w ra b

SH-W-N-W-N-N-N

- Distance Measurement Value

= Measurement Scale
= Sta bility

= BDC1 State

AD1 State

B b Setl

" b Setl

=§ O un

Data type

“Banner_T30RKU_PDI®
*Banner_T30RKU_PDIO"
UDInt

Ulnt

Baol

Bool

Boaol
“Banner_T30RKU_FDI1"
*Banner_T30RKU_FDIZ"

Starm value

fanitor value
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Appendix A T30RKU Process Data

The T30RKU Analog has 6 bytes of Process Data In, as shown below. There are three modes for
this Process Data In, called: Digital Measurement Sensor (mode 0, the default), Distance and
Excess Gain (mode 1), and Distance and Excess Gain with Binary Data (mode 2). The default
mode, Digital Measurement Sensor, is shown first. In this mode, the Process Data In includes the
distance measurement value, the measurement scale, the stability indicator, the state of discrete

output 1, and the state of analog output 1.

ProcessDataln "Process Data Input” id=PD_ProcessDatalnMeasurement

bit length: 48
data type: 48-bit Record (subindex access not supported)

default | acc. mod. excl.
value | restr. other var. from DS

description

allowed values

Distance

32-bit Process Data Distance

U Integer Meaa;lr:?ent Measurement
2 a3 8-bit Measurement The measurement
: Integer Scale device scale
false = No Target or " -
3 2 Boolean Marginal, true = Valid Stability Stability State
s false = Inactive, true =
It j}v | 1 Boolean Active BDC1 State BDC1 State
0 Boolean ‘aIse=Inactive, true= AO1 State AO1 State

Active

Figure 3: PDI Mode 0, " Digital Measurement Sensor "

This Process Data is mapped to a specific group of PROFINET addresses. The 48-bits of Process

Data In encode five separate pieces of information.

This function intelligently parses this Process Data into its component pieces.

The “Distance and Excess Gain” mode for the T30RKU Process Data In is shown below.

ProcessDataln "Process Data Input” id=PD_ProcessDatalnDistanceAmplitude

bit length: 48
data type: 45-bit Record (subindex access not supporied)

bit allowed | default acc. mod.other excl

Sebaex offset data type values value  restr. var. from DS fescrgtion
15 32-bit Distance Measurement Process Data Distance
Integer Value Measurement
2 0 16-bit Excess Gain Process Data Excess Gain
i Ulnteger Measurement Value Measurement

Figure 2: PDI Mode 1, " Distance and Excess Gain "

10
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The “Distance and Excess Gain with Binary Data” mode for the T30RKU Process Data In is shown
below.

ProcessDataln "Process Data In" id=PD_ProcessDatainMeasurement

bit length: 32
data type: 32-bit Record (subindex access not supporied)

: bit data default acc. mod. excl. o
subindex offset| type allowed values value @ restr. othervar. from DS description
16 16-bit Measurement  The measurement
Integer Value device value
I B 8-hit Measurement  The measurement
ll b Integer Scale device scale
false = No target or Marginal, = o
3 2 Boolean true = Stable Stability Stability state
= : e Channel 2 Channel 2 Output
1 Boolean false = Inactive. true = Active Output State State
- X s Channel 1 Channel 1 Output
0 Boolean false = Inactive, true = Active Output State State

Figure 3: PDI Mode 2, "Distance and Excess Gain with Binary Data"
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