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1. The 10-Link function block IOL_CALL

The 10-Link function block IOL_CALL is specified in the IO-Link specification.
The following figure shows 10-Link function block in accordance with 10-Link specification

IOL_CALL
BOOL ——|REQ DONE_VALID |—— BOOL
BUSY —— BOOL
DWORD ——{ID
INT ——]INDEX_CAP
BOOL — JRD_WR ERROR | BOOL
INT ——]ENTITY_PORT STATUS —— DWORD
INT ——FI_INDEX I0L_STATUS |—— BOOL
INT ——10L_INDEX
INT——I0L_SUBINDEX
LEN|—— DWORD
INT ——{LEN
ANY ——RECORD_I0L_DATA

This function block allows to read/write acyclic parameters directly from/to the 10-Link device connected
on the 10-Link port of the HarshlO using 10-Link ISDU objects (Index Service Data Unit).
The 10-Link function block allows the following tasks:

- (Re)configuration of an 10-Link device

- Diagnostics of an I0-Link device

- Executing 10-Link port functions

- Saving/recovering |O-Link device parameters

In this technical manual, we will provide two examples of use of this function block:
1) Reading the vendor name of the Molex 0-Link device
2) Data storage parametrization

‘ Note!

l Depending on the PLC manufacturer, the 10-Link function block IOL_CALL can differ from the
specification.

The HarshlO device supports the Siemens 10-Link function block called IO_Link_DEVICE. It
is validated with the IOL_CALL for TIA Portal v13 and v14.

For having a list of ISDU objects supported by any 10-Link device, please refer to the user's
manual of this device
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. Note!

l The 10-Link function block IOL_CALL is downloadable separately from Siemens website,
and then it must be imported into the TIA Portal.
The HarshlO device supports the 10-Link function block called “IO_Link_DEVICE”

a. Importing the 10-Link function block into TIA Portal.

After downloading the 10-Link function block, you must import it into TIA Portal project:

1) Open “Libraries” Tab

2) Right click in “Global libraries” field and click on “Retrieve library”

3) Browse to the folder that contains the 10-Link function block Library called
“‘IO_LINK_Library_V14.zal14”, select it and define a folder where you prefer that TIA Portal
install the data of this library

Libraries LT
Options 2l2] Options o)
= A : x
€| Library view £ - €| Library view (£ 0 §
= S
v | Project library S v l Project library §
B E [an [+] g EHNET [-] a
> U Projectlibrary g D projectiibrary T E
o 3
N Import the 10-Link function library 8
4] B
S S
= —
— 8 3) 8
e | Global libraries e v | Global libraries s
o " Pav = b o : = £
¢ F % i f = Fd% Y I RE R
» LI Buttons-and-Switches - » L] Buttons-and-Switches LR
» LLI Long Functions 4 » LLI Long Functions =
» LL1 Monitoring-and-control-objects g » LL1 Monitoring-and-control-objects g
» L] Documentation templates = » Ll Documentation templates &
» LLl WinAC_MP .| » L] WinAC_MP
L [ Ll 10_LINK_Library_vi4 |
~b = r—_t L
i Newlibrary... g c
¥ Open library... %"\ 1) g.
o
B4 Retrieve library... = @
(2) —
== G
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b. Inserting the function block into your project.

Once the import is completed, you will find in the “Global libraries” the 10-Link function block called
“lO_LINK_DEVICE".
The data on an |O-Link device can be uniquely addressed with index and subindex.

To use the function block “IO_LINK_DEVICE” in your actual TIA portal project, please follow the steps:

1) From the “Global Libraries, drag and drop the block « IO-LINK DEVICE » to the folder “Program
blocks” as shown below

HarshlO Profinet 10-Link Master » Devices & networks - X

Y Device configuration PLC_1

%] online & diagnostics

Devices |& Topology view | Network view |[I¥ Device view || Options
% @ | ¥ newwork| £ Connections [HMiconnection  |v| & 5B @ (OF = ’7 # Library view (&)
| E v [ Project library
S H.Ershlo Profinet'IO-Link Master [} Bl m
; S:Sirc‘::v;ztc:mks : PLC 1 molex-hars... & - ( » Ll Project library
o i I;Lc;1 7[CPU’1511F~i PN] = == CPU1511F-... TCIEP-888P-... % [

L1}

=
v gl Program bloc! e ‘
B Add newblock [ PNMIE_1 |
] v | Global libraries

/

» [ Technology objects g

[ Technology objec G
4 External source files -
» [& PLC tags » LU Buttons~an§1-swnches
» [ PLC data types » L[] Long Functions
» 52 Watch and force tables » LU Monltonng-a-nd-con\rol-objects
» [ Online backups » [L] Documentation templates
» [Z Traces (1) r WmAC_MI.?
» [, Device proxy data ~ LI 10_ULINK_Library_V14

5§ program info G ~ 3 Types

L PLC supervisions & alarms ,\ » &z 57-300/400

v [ 57-
] PLC alarm textlists T 7 El 57-1200/1500

, o~ » " VI0_LINK_DEVICE

[ Local modules

» o7 I0_LINK_MASTER
» __ Master copies
» (4§ Common data

» [ Distributed IO
» i Ungrouped devices
» (4§ Common data
» [5]) Documentation settings
» [@ Languages & resources
» (g Online access

% [ Details view

v

Once done, the block “IO_LINK_DEVICE” will appear under “Program blocks” list.
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2) Open the main program “Main [OB1]" by double-clicking it.

3) Drag and drop the “IO_LINK_DEVICE” function block to OB1.

4) Confirm the “Call options” dialog box with “OK”, and check that a “DB1” function block is
generated automatically in the project tree.

Devices

HarshlO Profinet 10-Link Master » PLC_1 [CPU 1511F-1 PN] » Program blocks » Main [OB1]

Lo = =3
il = E
i

i L, EEEDB @ [EE] B EB = Gl & G

I

¥ |7 HarshlO Profinet I0-Link Master
B Add new device
& Devices & networks
~ (@ PLC_1 [CPU 1511F-1 PN]
[IY Device configuration
%! Online & diagnostics

~ gl Program blocks (2)
& Add new blx/
& Main [OB1
48710 LINK_DEVICE [FB50001 ]~ |
@ IO_LINK_DENggE_DB [DB1] P

» [ Technology objects (4)

3 External source files

» L@ PLC tags

» [ PLC data types

» [52 Watch and force tables

» [&g Online backups

» [ Traces

» [§. Device proxy data

% program info

L PLC supervisions & alarms

) PLC alarm text lists

[ Local modules

» (8 Distributed /0

» ' Ungrouped devices

» [§§ Common data

» [5]) Documentation settings v

3]

L[]

v

5 I Details view

HF i

-0 7 = 2

¥ Block title: *Main Program Sweep (Cycle)®

v €3 Network 1: .
Comment
%DB1
~—(3) DEVKCE O
\ %FB50001
"|O_LINK_DEVICE"
EN ENO
false —REQ DONE_VALID
0—ID BUSY
DINT#0 —|CAP ERROR
false —RD_WR STATUS
NT#0 —PORT IOL_STATUS
NT#0 —{IOL_INDEX RD_LEN[— -
NT#0 —{|OL_SUBINDEX
NT#0 —{LEN
RECORD_IOL_
<?727> —|DATA
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c. IOL_CALL parameter description.

The structure of the function block is as follow.
Input parameters

Parameter Data type Description

REQ BOOL A rising edge triggering the data transfer

ID HW_IO Hardware identifier of the 10-Link communication module
For the HarshlO, use the HW_ID of the Digital Input/Output
(DIO) module

CAP DINT (S7-1200/1500) Access point of the IO_LINK_DEVICE function

INT (S7-300/400) Molex = 255dec. --> (PROFINET INDEX)

RD_WR BOOL Read/Write access
0: Read
1: Write

PORT INT The channel number on which the 10-Link device is connected
Possible values: 0,2,4,6,8,10,12,14

[OL_INDEX INT Parameter index
Possible values: 0 - 32767

IOL_SUBINDEX INT Parameter subindex
0: entire record
1 - 255: parameter from record

LEN INT Length of the data to be written (net data)
Read: 0 - 232 (not relevant)
Write: 1 - 232

Output parameters

Parameter Data type Description
DONE_VALID BOOL Validity of the data transmission
0: Data not valid
1: Data valid
BUSY BOOL Data transmission progression state

0: Transmission completed

1: Transmission in progress

ERROR BOOL Error while executing the Read or Write access
0: No error

1: Abort with error

STATUS DWORD Communication error status (Status of the acyclic
communication)

See STATUS - Communication error description
IOL_STATUS DWORD IO-Link error status

See IOL_STATUS - 10-Link error description
RD_LEN INT Length of the data read/number of bytes

Input/ Output parameter
Parameter Data type Description

RECORD_IOL_DATA | ARRAY [0..231] of BYTE Source/destination for the data to be read/written.
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STATUS - Communication error description.

The structure of the STATUS communication error contains 4 bytes:

Manufacturer specific 0x80: Specifies the Vendor specific
identifier (not always error as an error of Error code identifier
applicable) acyclic communication (Not always applicable)

» Note!

l The STATUS communication error contains error information of the internal system function
(Read Data Record (RDREC) and Write Data Record (WRREC)) used by the IOL_CALL
function block.

For more information about the STATUS error codes, please refer to RDREC and WRREC
documentation in Siemens TIA Portal tool.

The table below shows example of code obtained when using the HarshlO module with IOL_CALL
function block.

Status Code Name | Description

Data record transfer already active. The request
was sent already and waiting for a response
0x00700200 | INTERMEDIATE_CALL from the 10-Link Master.

If there is an error after this state, decreasing
the scan cycle of the PLC CPU can be a
solution.

Wrong ID parameter: ID not existing in the
0xC0809300 | HARDWARE_IDENTIFIER_NOT_CONFIGURED | hardware configuration obtained when
configuring the HarshlO module

Function not supported by the Molex HarshlO
module (Wrong PROFINET Index)
0xDF80B039 | MASTER_FEATURE_NOT_SUPPORTED Possible solution: The PROFINET Index for
the Molex HarshlO module is 255 dec.

Wrong ID parameter: ID exists in the hardware
configuration but it is not the good one.
0xDF80B200 | ACCESS_INVALID_DESTINATION Possible solution: Use the hardware identifier
of the standard DIO module not the hardware
identifier of another module.

The HarshlO module is not ready

0xDF80B500 | STATE_CONFLICT Possible cause: The HarshlO receives two
|OL_CALL request at the same time or receives
the second request before finishing the first
request.
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|OL_STATUS - 10-Link error description.

The structure of the IOL_STATUS communication error contains 4 bytes:

[OL_M Error Codes

Meaning in table “IOL_M Error Codes” below

IOL Error Types
Meaning in table “IOL Errors” bellow

IOL_M Error Codes

Status Code Name Description
0x0000 No error No error
0x0002 BUSY The HarshlO 10-Link Master is busy (action in progress)
0x7000 |OL_CALL conflict Unexpected read/write request by the IOL_CALL function
block
" reserved Reserved
0x8000 Timeout Timeout, IOL Master or IOL device port busy
0x8001 Wrong port address Port address not available
0x8002 Wrong index Wrong index configured in the parameter
0x8003 Wrong sub index Wrong subindex configured in the parameter
0x8004 No Device No device connected on the 10-Link channel
0x8005 Wrong LEN for writing Value of parameter LEN is not correct for writing
0x8006 Wrong LEN for reading Value of parameter LEN is not correct for reading
0x8007 Port not configured as I0-Link | The port is configured as DI/DO, SI/SO or not configured
0x8053 Access refused Wrong parameter set to the IOL_CALL (ID, CAP, ...)
IOL Errors
Status Code Name Description
0x0000 No error No error
0x1000 Unknown error General malfunction
0x1001 to Ox17FF | Reserved Reserved
0x1800 to 0x18FF | Vendor specific Vendor specific
0x1900 to Ox3FFF | Reserved Reserved
0x4000 Temperature fault Overload
0x4001 to 0x420F | Reserved Reserved
0x4210 Excess temperature device Device temperature over-run - Clear source of heat
0x4211 to 0x421F | Reserved Reserved
0x4220 Device temperature under-run | Device temperature under-run - Insulate Device
0x4221 to Ox4FFF | Reserved Reserved
0x5000 Device hardware fault Device hardware fault - Device exchange
0x5001 to 0x500F | Reserved Reserved
0x5010 Component malfunction Component malfunction - Repair or exchange
0x5011 Non volatile memory loss Non volatile memory loss - Check batteries
0x5012 Batteries low Batteries low - Exchange batteries
0x5013 to Ox50FF | Reserved Reserved
0x5100 General power supply fault General power supply fault — Check availability
0x5101 Fuse blown/open Fuse blown/open — Exchange fuse
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0x5102 to 0x510F | Reserved Reserved

0x5110 Supply High voltage Primary supply voltage over-run — Check tolerance
0x5111 to 0x-5119 | Supply low voltage Supply voltage under-run — Check tolerance
0x5200 to Ox5FFF | Reserved Reserved

0x6000 Device software fault Device software fault — Check firmware revision
0x6001 to 0x631F | Reserved Reserved

0x6320 Parameter error Parameter error — Check data sheet and values

0x6321 Parameter missing Parameter missing — Check data sheet
0x6322 to 0x634F | Reserved Reserved

0x6350 Parameter changed Parameter changed — Check configuration
0x6351 to Ox76FF | Reserved Reserved

0x7700 Wire break of a subordinate Wire break of a subordinate device — Check installation

device

0x7701 to Ox770F

Wire break of subordinate
device 1 ...device 15

Wire break of subordinate device 1 ...device 15 — Check
installation

0x7710 Short circuit Short circuit — Check installation
0x7711 Ground fault Ground fault — Check installation
0x7712 to 0x8BFF | Reserved Reserved
0x8C00 Technology specific Technology specific application fault — Reset Device
application fault
0x8C01 Simulation active Simulation active — Check operational mode
0x8C02 to 0x8COF | Reserved Reserved
0x8C10 Excess process variable Process variable range over-run — Process Data uncertain
range
0x8C11 to 0x8C1F | Reserved Reserved

0x8C20 Excess measurement range Measurement range over-run — Check application
0x8C21 to 0x8C2F | Reserved Reserved
0x8C30 Too low process variable Process variable range under-run — Process Data uncertain
range
0x8C31 to 0x8C3F | Reserved Reserved
0x8C40 Maintenance required Maintenance required — Cleaning
0x8C41 Maintenance required Maintenance required — Refill
0x8C42 Maintenance required Maintenance required — Exchange wear and tear parts
0x8C43 to 0x8CI9F | Reserved Reserved
0x8CAO0 to 0x8DFF | Vendor Specific Vendor Specific
0x8E00 to OXAFFF | Reserved Reserved
0xB000 to OxBFFF | Reserved for profiles Reserved for profiles
0xC000 to OXFEFF | Reserved Reserved
0xFF00 to OxFFFF | Specific EventCodes Specific EventCodes

» Note!

In case of obtaining an IOL status code that have a value located in “Reserved” or

“Vendor spacific” range, please refer to the user’'s manual of the 10-Link device that you
are using for having details on this error code.
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2. Examples:

a. Reading 10-Link device parameters using [OL_CALL.

In this example, we will use the 10-Link function block IOL_CALL (IOL_LINK_DEVICE) for reading
Vendor name of the |0-Link device connected physically on the I0-Link channel of the Molex HarshlO
Profinet |0-Link Master.

Used hardware:

o Siemens S7, CPU 1511F-1 PN (Firmware v2.0)

o Molex |0-Link Digital Hub 12x inputs/4x outputs TEDIO-8B4P-808 (Product Version 1.0.0.0
or upper)

o Molex HarshlO Profinet IO-Link Master (Product Version 1.0.0.0 or upper)

Used Software:

o Siemens Totally Integrated Automation Portal v14

Hardware configuration:

In this example project, the 10-Link device “Molex 10-Link Digital Hub 12x inputs/4x outputs” will be
connected physically on the port 2 (channel 4) of the Molex HarshlO Profinet 10-Link Master. For doing
this configuration in the hardware configuration in TIA Portal tool, you need to drag and drop the 10-Link
device module named “Digital Hub 12x Inputs + 4x Outputs” from Catalog to the port 2 of the HarshlO
|O-Link Master as follow:
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HarshlO Profinet I0-Link Master » Ungrouped devices » molex-harsh600-ip67 [TCIEP-888P-D1U: HarshlO 600 10-Link module (FW1.1)]

‘5" Topology view Hﬁjn Network view ‘rﬂf Device view ‘ Options

& [molex-harsh600-ip67 TCiE[¥] &) #* &) =4 Device overview =

m

~ molex-harsh600-ip67 0 TCIEP-888P-D1U: HarshiO 600 10-1 TCIEP-888P-D1U [Search> [t [dit]
ox1 molex-harsh600-ip67 @ Filter profile: [<Al> [~ Eﬂ

1 0..7 0..1 Digital Input/Output (DIO) » [ Head module

~ [ Module
[ Modules

X1

& [l Module Reck |Slot |ladd..|Qa.. [ Type Article no. | ¥ catalog
[ Digital Input/Output (DIO)_1

8..10 2.4 Digital Hub 12x Inputs +4x Outputs TEDIO-8B4P-808

[l pigital Hub 12x Inputs +4x O...
Il Digital Hub 16x Inputs
Il pigital Input (S10)

Il pigital Output (SI0)
Il 10-Linkin 1

[l (0-LinkIn 16

Il 10-LinkIn 2

E Il 10-LinkIn 3

Il 10-Link In 32

Il 10-LinkIn 4

Il 10-Linkin8

Il 10-Link Infout 111

Il 10-Link InfOut 16116
Il 10-Link InfOut 16/8
Il 10-Link InfOut 212

Il 10-Link InfOut 3/3

Il 10-Link InfOut 32132
Il 10-Link In/Out 32/32 Direct P...
Il 10-Link InfOut 32/8
Il 10-Link InfOut 4/4

Il 10-Link InfOut 814

[v Il 10-Link InfOut 818

<[ms oo 5] —§— < i ] [> Tl 10-Link Input with SIO mode

0
0
0
0
0
Digital Hub 12x Inputs +4xOutputs_1___ 0
[
0
0
0
0
0

Hardware identifier:

Before starting to configure the IOL_LINK_DEVICE function block, you will need the value of “Hardware
identifier” of the Digital Input/Output (DIO) standard module. It is needed to be entered in the input
parameter of the IOL_LINK_DEVICE function block called “ID”.

To have the hardware identifier of the DIO module :

1) Select the Digital Input/Output (DIO) standard module
2) Go to “General” tab, select “Hardware identifier” and check the value to be used.

|§ Topology view Mﬁ Network view |mf Device view L
d [molex-harsh600-ip67 [TCIE[] & [ 2 [H]" =4 Device overview
';‘J Module Rack |slot |ladd..|Qa..|Type Article no.
= ¥ molex-harsh600-ip67 0 0 TCIEP-888P-D1U: HarshiO 600 10-1 TCIEP-888P-D1U
)y X1 0 0x1 Jox-harch600-i067
I Digixa\lneuﬂouleul(mo) 1 0 £\ 0.7 0.1 Digital InEmIOu!EuKSDIOZ I
o 2
. °o 3 (1)
— 5 Digital Hub 12x Inputs + 4x Outputs_1 0 4 8..10 2..4 Digital Hub 12x Inputs + 4x Outputs TEDIO-8B4P-808
- > 0 5
. 0 6
- 0 7
0 8
0 9
— o 10
v
<[] [>] [100% M ——s-— < u ] [>
| e Properties ﬂ'_i-‘.lnfo y”ﬂ Diagnostics ‘
J General “ 10 tags H System ¢ “ Texts ‘
» General = 0
Hardware interrupts identifier
Module parameters Hardware identifier
1/0 addresses
Hardware identifier Hardware identifier: |264 |
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Settings of the 10-Link function block:

For reading the vendor name of the Molex |0-Link device connected on the port 3 (channel 4) of the
HarshlO, the settings of the 10-Link function block will be as follow:

Parameter Description

ID = 264 (Hardware identifier value)

CAP = 255 (Molex access point)

RD_WR =0 (Read request)

PORT = 4 (Channel number 4)

IOL_INDEX =16 (Index of vendor name further to the 10-Link device user's manual)
|IOL_SUBINDEX = 0 (Subindex of vendor name further to the |0-Link device user's manual)
LEN = 0 (not important in case of read request)

RECORD_IOL_DATA = Target area where the read data will be stored (an array of 232 bytes)

To do these settings in TIA Portal tool, a Data Block (DB) must be created and add all these parameters
in this new data block as follow:

~ ] HarshiO Profinet I0-Link Master
B Add new device
ah Devices & networks
~ [[8 PLC_1 [CPU1511F1 PN]
IIY Device configuration
%/ Online & diagnostics
~ Il Program blocks
B Add new block
& Main [0B1]
40" I0_LINK_DEVICE [FB50001]
@ 10_LINK_DEVICE_DB [DB1]
@ [0L_device [DB2]

» [3 Technology objects
» [} External source files
» L& PLC tags
» [ PLC data types
» [55 Watch and force tables
» [ig Online backups
» [ Traces
» [5i Device proxy data
5§ Program info
L PLC supervisions & alarms
E) PLC alarm text lists
» [ Local modules
» (@ Distributed /0
» 4 Ungrouped devices
» [§§ Common data

0L device

[~] Name Data type Start value Retain Accessible .. Writa.. Visiblein .. Setpoint  Supervision Comment

[h e~ statc
2 @ st Bool false = )] =] 2] a8
3 4@ =  HARSHIO_ID HW_IO 264 =] =] & =] ]
4 @=  HARSHIO_CAP Dint 255 (=] ™ ) =] 8
5 4@ =  HARSHIO_RD_WR Bool false B ] =] 2] m]

_|e @= warshio_PoRT int 4 = 2] =] =] o]

|7 @=  Molextub_ioL_INDEX int 16 B ] =] =] =
8 4@=  MolexHub_IOL_SUBINDEX Int 0 =] =] =] =] B8
9 @@=  HARSHIO_LEN Int = ] =] =] o]
1040 % HARSHIO_DONE_VALID Int a8 =) ] =] 8
114@ =  HARSHIO_BUSY Int (2] =] ™ =] (m]

[ |12 @=  HARSHIO_ERROR int 2 =] “ ] 8
i34 = HARSHIO_STATUS Int =] ™ =] =] s
1440 =  HARSHIO_IOL_STATUS int ] =] =@ =] m]
1540 HARSHIO_RD_LEN int 0 ] =] =] ] a8
16 40 = » HARSHIO_RECORD_IOL_DATA Amay[0.19]..[E] ~ (Z] - - =] 8
17 Add new

[~
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Once done, you need to assign these parameters in the |O-Link function block in your program Main
OB1.

%DB1
“I0_UINK_ %DB1
DEVICE_DB" "IO_LINK_
DEVICE_DB"
%FB50001 1 - 1 A—
"I0_LINK_DEVICE" "IO_LINK_DEVICE" —l
EN ENO ; — EN ENO/
"IOL_device"start 10Lue.vxle start e
= “IOL_device". jr— REQ "IOL_device™,
—— ———=reQ HARSHIO_ - | namsmo_
- e - DONE_VALID
“IOL_device". DONE_VALID —DONE_VALD oL dece” | DONE_VALD
HARSHIO_ID . - - pATeE
2 D 10L_device". . . . . 255 "IOL_device"
“IOL_device", BUSY — HARSHIO_BUSY Online view of the 10-Link function block “0L_device BusY -~HARSHIO_BUSY
HARSHIO_CAP — cap _ ey o . HARSHIO_CAF — cap
10L,_device™. after clicking on monitoring button o
HARSHIO, FALSE =
“loL_device". - o HARSHIO_
HARSHIO_RD_ ERROR — ERROR HARSHIO_RD. ERROR-—+ERFOR
R WR..|
WR— Ro_WR "IOL_device". L) 16400000000
“IOL_device", HARSHIO_ g nevire‘ 3;;:2&
HARSHIO_PORT — pORT STATUS — STATUS HARSHIO_ PORT — pORT STATUS|— STATUS
“IOL_device", “IOL_device". . 16 16#0000_0000
MolexHub_IOL_ HARSHIO_IOL_ m:;;::“;’si ):‘::5‘:(‘3"‘9[“
INDEX — 101__INDEX 10L_STATUS — STATUS INDEX—jo1_mpEX (OL STATUS | STATUS
“lOL_device". *lOL_device". o o
I0L_device” “I0L_device"
WE‘:J;#SEL; ['EA:S HIO_RD_ MolexHub_OL_ [ HARSHIO_RD._
IOL_SUBINDEX RD_LEN SUBINDEX — 11_SUBINDEX. RO_LEN— LEN
“lOL_device". o
HARSHIO_LEN "OL_device”
i~ LEN HARSHIO_LEN — | EN
“IOL_device",
HARSHIO_ "01_device’
RECORD_IOL  ReCORD_IOL_ HA
_| RECORD_IOL
DATA _pATA DATA g:grﬁno JoL
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The following figure shows an online view on the |0-Link data block that we have created for
configuration the 10-Link function block.

The figure shows that all the values of the target area where the read data will be stored
‘HARSHIO_RECORD_IOL_DATA” have the value 0 because the read request via the 10-Link function
block is not started yet.

= =6 i, B = 7 Keepactualvalues [gg Snapshot 'ﬁ “‘, Copy snapshots tostartvalues . % Load startvalues as actualvalues @y &)

I0L_device
Name Data type Start value Monitor value Retain Accessiblef.. Writa... Visiblein ... Setpoint Supervision Comment

1 @ v static
2 l@= start Bool false FALSE O =] (=) ™ O
3 |[@ =  HARSHIO_ID HW_IO 264 264 & ™ ] ™ B8
4 @ =  HARSHIO_CAP Dint 255 255 B8 ™ =] ™ @]
S @@=  HARSHIO_RD_WR Bool false EALSE ()] )] ™ ™ (]
6 |40 ®  HARSHIO_PORT Int 4 4 Z] ™ (] =] B
7 @@=  MolexHub_IOL_INDEX Int 16 16 ] =] (2] ™ ]
8 @ =  MolexHub_IOL_SUBINDEX Int 0 0 O =] ™ ™ B8
S |40  HARSHIO_LEN Int 0 0 ] =] ) ™ 8
10/€ = HARSHIO_DONE_VALID gool FALSE (] ™ (] ™ @]
11]l€m =  HARSHIO_BUSY Bool EALSE | ™ ™ =] B8
1240 = HARSHIO_ERROR Bool FALSE B ™ ™ =} (]
13 4@ = HARSHIO_STATUS DWord 16#0000_0000 (] =} ™ =2} O
1440 = HARSHIO_IOL_STATUS DWord 16#0000_0000 =) ™ ] ™ ]
1540 =  HARSHIO_RD_LEN Int 0 ] ™ ™ ™ O
1640 = v HARSHIO_RECORD_IOL_DATA |Array0.23... | =) ™ 2] @]
1740 =  HARSHIO_RECORD_IOL_DAT Byte 16200
1840 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
19 €0 =  HARSHIO_RECORD_IOL_DAT Byte 16400
2040 =  HARSHIO_RECORD_IOL_DAT Byte 16#00 ]
2140 =  HARSHIO_RECORD_IOL_DAT Byte 1600
22140 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
2340 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
2440 = HARSHIO_RECORD_IOL_DAT Byte 16#00
2540 =  HARSHIO_RECORD_IOL_DAT Byte 16£00
2640 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
2740 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
2840 =  HARSHIO_RECORD_IOL_DAT Byte 16#00 (]
204 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
3040 =  HARSHIO_RECORD_IOL_DAT Byte 16#00 ]
3140 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
3240 =  HARSHIO_RECORD_IOL_DAT Byte 16£00
3340 = HARSHIO_RECORD_IOL_DAT Byte 16#00
3440 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
3540 =  HARSHIO_RECORD_IOL_DAT Byte 16200
3640 =  HARSHIO_RECORD_IOL_DAT Byte 16#00 (]
3740 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
3840 = HARSHIO_RECORD_IOL_DAT Byte 16#00 ]
39/40 = HARSHIO_RECORD_IOL_DAT Byte 16400
4040 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
4140 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
4240 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
4340 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
44 40 = HARSHIO_RECORD_IOL_DAT Byte 16£00 (]
4540 = HARSHIO_RECORD_IOL_DAT Byte 16400
4640 =  HARSHIO_RECORD_IOL_DAT Byte 16#00
4740 =  HARSHIO_RECORD_IOL_DAT Byte 1 16#00
48|40 = HARSHIO_RECORD_IOL_DAT Byte 1640 16#00
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After sending the read request via the function block by activating the bit that put the “REQ” parameter
on, the values of outputs parameters have changed:

DONE_VALID : this value has switched from false to true meaning that this operation is finished
and that it is valid.

BUSY: this value is false because the function block has finished the read. This value is true
only during the read operation.

ERROR: this value is false because there was no error during the read request sent by the 10-
Link function block

STATUS: the value is 16#0000_0000 meaning there was no communication error status,
everything is good.

|IOL_STATUS: the value is 16#0000_0000 meaning there was no |O-Link error status,
everything is good.

LEN: this value is 9 because the function block has read 9 bytes from the 10-Link device
connected physically on the requested |0-Link channel (channel 4). The 9 bytes represent the
value of the vendor name that was read.

%A1

HARSHIO_ID —jp

"I0_UNK_
DEVICE_DB"
“RFB50001 |
“I0_LINK_DEVICE" |
l |EN ENO|
"IOL_device" start |
TRUE
{REQ "IOL_device’.
264 HARSHIO
"IOL_device". DON[_VALI)?' ,DONE_VALID

FALSE

255 | IOL_device".
"IOL_device". ausy;,--.HARSHIO_BUSY
HARSHIO_CAP — cap |
FALSE
FALSE "IOL_device®.
"IOL_device". HARSHIO
HARSHIO_RD_ ERROR--1ERROR
WR__{an WR |
== 1640000_0000
4 “IOL_device".
“IOL_device". HARSHIO_

HARSHIO_PORT —poRT

16
"IOL_device".
Molextub_IOL_

INDEX —j01 iNDEX

0

STATUS — STATUS

16#0000_0000
"IOL_device",
HARSHIO_IOL_
10L_STATUS — STATUS
|

9

"IOL_device". “lOL_device".
MolexHub_iOL_ | HARSHIO_RD_
SUBINDEX —y01 SUBINDEX RD_LEN{—LEN

0
"IOL_device".
HARSHIO_LEN —j gy

“"IOL_device".
HARSHIO_

RECORD_IOL_ |peCORD_IOL_
DATA _IpaTa
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The following figure shows the new values stored “HARSHIO_RECORD_IOL_DATA’

= =F B, B = "7 Keepactualvalues g Snapshot ™ ™, Copysnapshots tostartvalues & (& Load startvalues as actualvalues Wy &

10L_device

| Name | Data type | Startvalue | Monitor value | Retain |Accessiblef... Writa.. | Visiblein .. Setpoint | Supervision Comment

1 4@ > static
2 @ start Bool false TRUE 0 =] =) =) (@]
3 4@®=  HARSHIO_ID HW_IO 264 264 (@] =] =) =) =
4 @ =  HARSHIO_CAP Dint 255 255 [l =] =) ™ (=]
5 40 =  HARSHIO_RD_WR Bool alse FALSE (m} ™ ~ ™ =]
6 4@  HARSHIO_PORT Int 4 4 O ™ =] ™ (]
7 4@=  MolexHub_IOL_INDEX Int 16 16 (] =) ] ™~ (]
8 4@=  MolexHub_IOL_SUBINDEX Int 0 0 (] =) ~ ™ (]
9 a-= HARSHIO_LEN Int 0 0 (] =] =] =] (]
10 4@ =  HARSHIO_DONE_VALID Bool false TRUE (] )] =] =) @]
11 4@ = HARSHIO_BUSY Bool false FALSE ()] )] =] =] 0
42 4@ =  HARSHIO_ERROR Bool false FALSE [l =] ™ ™ (=]
13 40 = HARSHIO_STATUS DWord 1640 16#0000_0000 ()] ™ ] =] B
14 @ = HARSHIO_IOL_STATUS DWord 16%0 16#0000_0000 (@] =] =) =) ()
15 4@ = HARSHIO_RD_LEN Int 0 9 0 ™ ™ =] 0
16 4@ = ¥ HARSHIO_RECORD_IOL_DATA Array[0..231] of Byte (] )] - =] 8
17 40 =  HARSHIO_RECORD_IOL_DAT Byte 1640 16#4D
1840 =  HARSHIO_RECORD_IOL_DAT Byte 1680 16#6F
1940 =  HARSHIO_RECORD_IOL_DAT Byte 1640 16#6C
2040 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#65
2140 = HARSHIO_RECORD_IOL_DAT Byte 1640 16478
2240 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#20
2340 =  HARSHIO_RECORD_IOL_DAT Byte 1640 16#49
2440 = HARSHIO_RECORD_IOL_DAT Byte 16%0 16#6E [
2540 =  HARSHIO_RECORD_IOL_DAT Byte 1620 16263
2640 =  HARSHIO_RECORD_IOL DAT Byte 1680 16#00
2740 =  HARSHIO_RECORD_IOL DAT Byte 1640 16#00
2840 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00
2040 = HARSHIO_RECORD_IOL_DAT Byte 1640 16%00
3040 =  HARSHIO_RECORD_IOL_DAT Byte 16#0 16#00
314 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00
3240 = HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00 [
3340 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00
3440 = HARSHIO_RECORD_IOL DAT Byte 1620 16#00
3540 =  HARSHIO_RECORD_IOL DAT Byte 1640 16#00
3640 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00
3740 =  HARSHIO_RECORD_IOL_DAT Byte 1640 16#00
3840 =  HARSHIO_RECORD_IOL_DAT Byte 16#0 16#00
3040 = HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00
4040 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00 [
4140 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00
42 40 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00
4340 =  HARSHIO_RECORD_IOL_DAT Byte 1640 16#00
4440 = HARSHIO_RECORD_IOL_DAT Byte 1640 16#00
4540 = HARSHIO_RECORD_IOL_DAT Byte 1640 16#00
4640 =  HARSHIO_RECORD_IOL_DAT Byte 16%0 16#00
47 40 =  HARSHIO_RECORD_IOL_DAT Byte 1640 16#00
49 'Aan - HARCHIN REFNRN INI NAT Bta 1A#N TA#HNAN

If these new values stored in “HARSHIO_RECORD_IOL_DATA” are converted from HEX to ASCII, the
result is “Molex Inc”
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b. Data Storage backup by ISDU access using |OL_CALL.

The data storage backup mechanism allows to upgrade the parameters related to the 10-Link device in
the DS file. The user can use this mechanism after modifying some parameters in the 10-Link device.

The are 3 ways to send a Data Storage backup request:

- Using any |O-Link Tool of the Market

- Using the “Force DS File backup” using Status And Control module (please refer to the HarshlO
PROFINET IO-Link Master user’'s manual).

- Using ISDU access

Data Storage backup using ISDU access.

For a Data Storage backup using ISDU access, the use of the IOL_CALL function block is needed.

It is mandatory in this mode to enable the Data Storage backup in the configuration of the module
related to the 10-Link Device in TIA Portal Hardware configuration. It is done by configuring the Channel
mode of the module as “Compatible device with Backup + Restore” or “Identical device with Backup +
Restore”

Module parameters

PARAMETER IOLINK

Channel Mode: | Compatible device with Backup + |+

VendoriD 0 (MsB): Mo Check

Copanatible dovice

VendorlD 1 (LSE): [ Compatible device with Backup + Restore

LDmDa[IDIE device Wit ResToTe
DevicelD 0 (MSE): ™

D D1 | Identlcal dewce with Backup + Restore ]
evice ETiCal JEVICE With REstore

DevicelD 2: |128 |

ut Byte Size: [16 |

put Byte Size: [16 |

As the Data Storage backup is useful only if the user modifies the online IO-Link parameters of the 10-
Link device, the user will need to use the IOL_CALL function block following 2 steps:

- Step 1: Modifying online 10-Link parameter by doing a write ISDU parameters via IOL_CALL
- Step 2: DS upload request:
Asking the I0-Link device to inform the |O-Link Master that the parameters have been changed

and that a DS File update must be done.

The user use a System command for asking the 10-Link device to send this request by doing an
|IOL_CALL ISDU write request to the specific Index of the 10-Link device, this write will trigger the send
of DS File upload request by the 10-Link device.

This System command ISDU index is 0x0002 and the command value for finalizing parametrization and

starting Data Storage is 0x05 (command name: ParamDownloadStore).
IOL-CALL Function block with HarhlO PROFINET IO-Link Master v1.0
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For sending this System command to the specific ISDU Index, we will need to use the IOL_CALL block.
The IOL_CALL function must have the following values:

- Index: 2

- SublIndex: 0
- Length: 1

- Value: 0x05

Example of Data Storage backup using ISDU access.

In this example project, we will use the I0-Link function block IOL_CALL (IOL_LINK_DEVICE) for
modifying the online 10-Link parameter in the 10-Link device and for asking the 10-Link device to send
the DS File upload request to the 10-Link Master.

Used hardware:

o Siemens S7, CPU 1511F-1 PN (Firmware v2.0)

o Molex |O-Link Digital Hub 12x inputs/4x outputs TEDIO-8B4P-808 (Product Version 1.0.0.0
or upper)

o Molex HarshlO Profinet |O-Link Master (Product Version 1.0.0.0 or upper)

Used Software:

o Siemens Totally Integrated Automation Portal v14

Step 1: modifying online parameters in 10-Link device

In this example, the IO-Link device “Molex IO-Link Digital Hub 12x inputs/4x outputs” will be connected
physically on the port 0 (channel 0) of the Molex HarshlO Profinet |O-Link Master. For doing this
configuration in the hardware configuration in TIA Portal tool, you need to drag and drop the I0-Link
device module named “Digital Hub 12x Inputs + 4x Outputs” from Catalog to the port 0 of the HarshlO.
As example of online parameters modification in the 10-Link device, we will modify the parameter “Input
Filter” of some channels of the Molex Hub IO-Link device by changing their configuration from “Input not
inverted” to “Input inverted”.

The configuration of this Molex Hub 10-Link device parameter is available via the Index 0x41 (65 dec) /
Sub Index 0 (information can be obtained from the user's manual of the 10-Link device).

For each channel of the 10-Link device, the value 0 means that the input is not inverted and the value 1
means that the input is inverted. By default, the value of this Index is 00000 meaning that all the inputs
are not inverted by default.

In this example, we will send a ISDU write request for changing the values of this Index from 0x0000 to
0x1111.
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Settings of the I0-Link function block:

For modifying the “Input Filter” parameters of this Index, the settings of the 10-Link function block will be
as follow:

Parameter Description

ID = 264 (Hardware identifier value)
CAP = 255 (Molex access point)
RD_WR =1 (Write request)
PORT = 0 (Channel number 0)
IOL_INDEX = 65 (Index of “Input filter” parameter of Molex Hub 10-Link device)
IOL_SUBINDEX = 0 (Subindex of “Input filter” parameter of Molex Hub 10-Link device)
LEN = 2 (write of the value 0x1111 that represents 2 bytes)
RECORD_IOL_DATA = Target area where we put the value 0x1111 that will be written
This figure shows the values assigned to the IOL_CALL S
function block: il st
- 1D =264 e |
_ C AP = 255 HILI\ORIS-H?SXICCIEAE_CAP f‘glisg _ "
- RD_WR =1 H:\IgsLﬁfc?j{é;w - ERROR--IE!::;:[O_
- PORT=0 T
- INDEX=65 e
- SUBINDEX =0 NbleXHUD'K‘IgEL;—louNDEx IOL_STATUS—sx.?SS‘OJOL
_ LEN=2 %

Once the request is activated (“lOL_device”.start = TRUE), the IOL_CALL function block will start the
request to write the value 0x1111 in the appropriate Index 65 of the Molex Hub I0-Link device
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Step 2: DS File upload request

After that the Input filter parameters of some channels are changed in the IO-Link device, we need to
update these parameters in the 10-Link Device Data Storage file located in the 10-Link Master by doing
a DS File upload.

As explained previously, to activate the DS File backup (upload) from the 10-Link device, the user needs
to send a System command ISDU write request using the IOL_CALL function with the following values:

- Index: 2

- SublIndex: 0
- Length: 1

- Value: 0x05

Settings of the I0-Link function block :
For asking the 10-Link device to send the DS File upload request, the settings of the 10-Link function
block will be as follow:

Parameter Description

ID = 264 (Hardware identifier value)

CAP = 255 (Molex access point)

RD_WR = 1 (Write request)

PORT = 0 (Channel number 0)

|IOL_INDEX = 2 (Index for requesting DS file upload)

|IOL_SUBINDEX = 0 (Subindex for requesting DS file upload)

LEN = 1 (write of the value 0x05 that represents 1 bytes)
RECORD_IOL_DATA = Target area where we put the value 0x05 that will be written

The following figure shows the values assigned to the IOL_CALL function block in this example as
defined in the previous settings:

10L_device

Name Data type Start value Retain Accessible f... Writa... Visiblein .. Setpoint

1 <@ v Static

4l = start Bool false D @ B @
3z a HARSHIO_ID HW_IO 264 0 ™ ™ ™
4 < HARSHIO_CAP Dint 255 (] =] =) ™
5 |a HARSHIO_RD_WR Bool 1 O ™ ™ ~
6 <@ HARSHIO_PORT Int 0 (] ™~ ™ ™
7 4@ = ("MolexHub_IOL_INDEX It 2 B ] ] (]
s a MolexHub_IOL_SUBINDEX Int 0 ] ™ ™ ™
o @ HARSHIO_LEN Int 1 | ™ 2] 2]
10 40 = HARSHIO_DONE_VALID Bool Talse 8 ] ™ ™
1140 =  HARSHIO_BUSY 8ool false ] ™ ] 2]
12 40 = HARSHIO_ERROR Bool alse (] =) ™ =)
12 40 = HARSHIO_STATUS DWord 6#0 ] )] )] ™
1440 = HARSHIO_IOL_STATUS DWord ] ™ ™ ™
1540 =  HARSHIO_RD_LEN Int 0 0 ] ] (2]
wBan v IOl DATA An 0 ™ ™ ™
7a = i HARSHIO_RECORD_IOL_DATA[0] Byte 16405 | (™
1840 =  HARSHIO_RECORD_IOL_DATA[] Byte 1680 ™ ™ ™
1940 = HARSHIO_RECORD_IOL_DATA[2] Byte 1640 (] ™
2040 =  HARSHIO_RECORD_IOL_DATA[3] Byte ] 4]
2140 =  HARSHIO_RECORD_IOL_DATA[4] Byte ™ ™ ™
22/4@ =  HARSHIO_RECORD_IOL_DATA[5] Byte ™ ™ ]
23/40 =  HARSHIO_RECORD_IOL_DATA[6] Byte ] ™ ™
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Once the request is activated (“lOL_device”.start = TRUE), the IOL_CALL function block will start the
request to write the value 0x05 in the appropriate Index 2 of the Molex Hub 10-Link device.

F%EB50001
"|O_LINK_DEVICE"

EN ENO

"lOL_device" start
Lo |

REQ

264
"IOL_device". DONE_VALID
HARSHIO_ID —|p

255
“lOL_device". BUSY’
HARSHIO_CAP — cap

TRUE
"IOL_device".
HARSHIO_RD_ ERROR

WR—{rD_WR

0
"IOL_device".
HARSHIO_PORT — poRT STATUS

2
“lOL_device".
MolexHub_IOL_

INDEX —o1_INDEX 10L_STATUS

0
"IOL_device".
MolexHub_IOL_

SUBINDEX — 01 _SUBINDEX RD_LEN
1

"lOL_device".
HARSHIO_LEN —|| EN

"IOL_device".

HARSHIO_

RECORD_IOL_ RECORD_IOL_
DATA DATA

FALSE
"lOL_device".
HARSHIO_
L_,DONE_VALID

FALSE
"lOL_device".
= HARSHIO_BUSY

FALSE
"IOL_device".
HARSHIO_
__,ERROR

16#0000_0000
"IOL_device".
HARSHIO_

L STATUS

16#0001_0000
"IOL_device".
HARSHIO_IOL_
L_ STATUS

0
"IOL_device".
HARSHIO_RD_
L_LEN

In this example, you can check that the DS File has been modified with the new values of Input Filter by
doing a ISDU read request to the Index 65 / Sub Index 0, normally in the DS File the values must be
0x1111 instead of 0x0000 confirming that the DS File backup was done successfully and that these

values are updated in the Data Storage file.
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