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Chapter 1 Important Information

The device register map supports the Compact 2-port [O-Link Master for Modbus (R45C-2K-MQ) and the Compact 4-port 10-
Link Master for Modbus (RO0C-4 K-MQ).

Supported Function Codes

Function Code Mame Max Meszage Skze
3 {0x03) Read Holding Regiater 250 bytes
& {Ox0G) Write Single Register 2 wyies
16 { O 1) Wiz Multiple Reglaiers 246 byles
23 {017 Read and Write Regatens 246 bytes

Modbus Configuration

Modbus configuration is used for changing communications settings on converter.

Regkaters Faramater Acosas Diefault

Baud Rate:

A& SE00 = 0 riw L]
13200 =1
Aadod = 2

Fanity:

Ae0z e = rhw Mone
>dd = 1
Evan = 2

4003 Address rhw 1

Resarved {cannot be read o

40804 wrhion)

Mo —
Restore Faciory Configuration:

A0 Mo Cpecanca = Wi —
Rasioa F-El.l'_'[l}"}' ':E-"'Tlg urdlda = 1

Identification Information

Regater Farameaier Apcess
A0 Vendor [0 o
A0 002 A 000 Mazter D [1.+]
0004 Mazter Type {zee KD-Link Specification YV 1.1.3 rho

tabbe 24 for enwmeration)

Continued on page 4
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A0S

b il

A000T-40014

40015
AD016-40023
A00E
AD025-A00A0
00 1 -A0056
A0OST -A0088
A0 08S-40 120
A0 121 -40 122
40123
A0 124
A0 125-40 140
A0 141 -40 158
AD15F-A0172

Regater

Device Information

RASC-2K-MOQ Dewvica Infarmation

Modbus Regiater
Addreas

A0B0E-40615
4051640631

A0EIE

A0EI
A0E3
A0EIS
A0EIG
40537

AlBa4 -40650

Diescripion

Banner Mame

Frodud Hame
lemH

lem L

Senal Mumber H
Serial Number
Sernal Number

Senal Number L

Uzser Define Tag

RA0DCAK-MOQ Dewvica Infarmation

Modbus Regiater
Addreas

A0E06-40615

Diescripion

Banner Mame

Continued from page 3

Parameier
Featwes_1:
Bar O D02 Far Barch (Emll_FaramiwareBarch | o
Bat L: Devwio2 Far Barch (Emll_FaramRead Barch]
Bat 2: FoeT PO D00 (S0 _Foet Fose n Do
Mumb=sr of Suppored Channels [{L]
Port Type |n]'! (see Table E.2 - MasteriDent from
I0-Link Interface Specification W1.1.3 for (1]
enumearathons )
TotalMax Power Supply (in units of 0.1 A) [1.+]
Max Power Supply (in units of 0.1 A) rio
Rewvision o
Vendor Mame (1]
Produwct Name o
Wendor LIRL rio
Manual URL rio
Fiemware /N o
Firmware Version'') rio
Femware Build Number' ! o
Application Specific Tag L
Function Tag L]
Location Tag i
D Ramge Commenis Diefault

0..85535 B anner Engineening

0..65535 R4 50-21-0

0.88835  SLel Eﬂ;‘,‘;“ WO 42

0. 65535 24542

0..65535

0. 65535

0. 65535

0..65535

0..65535 Liser writabbe space g:f‘f:gmm Mare

WO Ramge Commenis Diefault
0..65535 B anner Engeneesing

Continued on page 5

Accegg

RO
RO

RO

RO
RO
RO
RO
RO

RwW

Access

RO

‘1 Normally available aa an input register. Added io holding registers so it can be accessed if input regisiers are not supporied.

page 4 ot 24
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importani information

Access

Motes

{9 worda 18 Characters)
{16 worda/32 Characierns)

Banner [tem Mumber

Sarial Number i3

ot into {4) 16-bi registers

{16 worda32 Characters)

Motes

{9 worda 18 Characters)

25-Sep-24
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Continued from page 4
Modbus Regiater

Addreas Diescripion D Ramge Comments Diefault Access Hotes

A0616-40631 Product Name 0..65535 REOC-AK-M0 RO {16 wordsa/32 Characiers)
811445 aplt into two

A0E3IE liem H 0..65535 16-bit regiaters 12 RO Banner llem Number
40833 liem L 0..65535 25013 RO
A0E34 Senal Mumber H 065535 RO Serial Mumber i
40535 Sernial Number 0..85535 RO ot into {4) 16 -0 registers
40838 S=nal Number 0..65535 RO
A0EITF Sarnial Number L 065535 RO
4064440659 User Define Tag  0..65535 User writable space | ore Senaor. More RW | {16 words22 Characiers)

Solubons.

25-Sep-24 & Banner Engineening Corp. All ights reserved. page 5 of 24
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Chapter 2 Multi-Port Support

All register maps shown below are specific to port 1. For multi-port adapters, each port is given its own register range within
the holding register space.

Regaers Pori
A1 001 -4 1 95 Port 1
42001 42 Gl Por 2
43001 4.3 00 Port 3
A4 00 -4 Dy Fort 4
45001 45500 Porl 5
i 000 -5 ey Por &
o7 00 -4 7 el Pon ¥
48001 48 S0 Porl &

For a given register, the starting address of the port can be applied to determine the register address for the new port. For
example, the calculation below demonstrates how to find the address of the process data output for port 8.

Equivalent Port 1 Register Por Fort Startng Regeater Offzet Hew Regkater
41 051 1 41001 S0 41 051
414054 & 48004 L0 48051

25-Sep-24 i@ Banner Engineenng Corp. Al nights reserved. page & ot 24
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Chapter 3

Port Status

Information regarding the connected device is provided by the following holding registers. When a new device is connected,

all data attempts to be read from the device. Unsupported commands read as an empty string.

Register endian swapping is not performed on the string values. The byte order of the data payload matches the byte-order

fram the device.

Writing to these registers results in an erraor.

Regiaters

41501

41 502

41 503

41 504

41 505

41 50

41 507

41 5048

41 50041 510
41511

4151241543
41 544 41 575
41 57a-41607
4160841630
41 840-41671
A1EFZ-41670
4168041711
4171241743
4174441 7548
417041775
4177641791

Port Mode' !
Poncualyinfo:

Bl Feocass Dara I wahd
Burl: Feocess Dara Cor vahd

10-Link Revision

Com Mode:

SOl =

Toml = 1

Toma = 2

Maszter Cyde Time

Process Data Input Siee (byiea)
Frocess Data Ouiput Size (bytes)
endor D {for pre 1.1 devices)
Device D {for pre 1.1 devices)
Min Cycle Time

“endor Mame

Vendor Tex

Product Name

Frodwct ID

Product Text

ESarial Mumber

Hardware Revision

Fimware Revigon

Applcation Speafic Tag
Function Tag

Locaton Tag

11 Enume rationa {from [O-Link inferface Spec 'V 1.1.3, Table E A

- & NO_DEVICE

= 1: DEACTIVATED
- & PORT_DIAG

- 3 PREOPERATE

= 4
- 5
- 6

25-Sap-2d

. OPERATE
.DI_C/Q
. DO_C/Q

£ Banner Engneesnng Corp. Al rghts resaned.
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Continued from page 7
Regiaters Farameier Access

41 FOE 41 833 Frofile Characiensic o
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Chapter 4 Process Data Input

If no device is connected, all registers read as 0. Unused process data bytes also read as 0.

Data bytes are not register endian swapped. The byte order of the data payload matches the byte-order from the device.

Writing to these registers results in an error.

Reqeaters Faramater Apcess
Por Status:

B0 = Connecred 7BIN = Process Dara wahd FBAZ = Evear Faadig 7842 = Ready for ISDUT
Bild = pnd S StareBils = pa2 512 Srare

BiE-T = Fiad hioda;
S0 Mode = O
E2 Ppor Moda = 1 o

41 0dg
S Curpurfiioda = 2
Bara-10 = P2 fodea:
nsadied = 0
It Moemal = 1
Tt = 2
Dnagnoses oot = 3
lvaered Moot = 4
A1 002 -4 1017 Data o

Discrete modes can be added as input process data so that a reset of the master can be detected when discrete output
mode is being used. After reset, the master returns to SDCI Mode on Pind and Disabled on Pin2.

25-Sep-24 & Banner Engineering Corp. All rights reserved. page 9ot 24
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Chapter 5 Process Data Output

Data bytes are not register-endian swapped. The byte order of the data payload matches the byte order written to the device.

A read of this parameter returns the most recent process data output written to the adapter.

The process data out behavior if a sensor is disconnected and reconnected is undefined.

Registers Farameter Acocess
Bar = |5 ahd
Bil = Find Curour S
41051 Bar2 = Fin 2 Durtouor Srane T

It Find
aad Fid e ok ooahguead w1 S0 ouipor mode, wares angagacead 3ad ce3ds aee rauraad 3g 0.

44 08241 067 Data rhw

25-Sep-24 & Banner Engineenng Corp. All nghts reserved. page 10 ot 24
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Chapter 6 ISDU (Index/Subindex) Data

ISDU data operations are based on a request/response model. First the request is written to the adapter, and then the
response is read. The request is non-blocking, so the status register of the response must be polled to determine when the
request has been completed.

Any write to any of the request registers triggers the request. If the write is to be broken up into multiple write operations, a
NOP opcode should first be written to prevent the request from being handled until all data has been written to the adaptor.

The result register contains an indication of whether the requested operation succeeded or failed. In the case of a failure, the
error code returned by the device is not available.

Data bytes are not register endian swapped. The byte order of the data payload matches the byte-order read from/written to
the device.

ISDU Request Register Block

For a write, the data length must match the required data length being written to the device. For a read, the length is a don't
care; that is, the returned length of the read is not checked by the adapter.

For a write, the data contains the data to be written to the sensor. For a read, the data is a don't care.

Regaters Farameaier Apcess

Operation:

413014 MNOF =0 riw
Fead =1
Whare = 2

41302 I 3t i

41303 Submdex {max = 255) i

41304 Diata Lengih {max = 234) i

41 30541423 Diata i

ISDU Response Register Block

The Operation, Index, and Subindex match the value from the most recent request.

For a write, the length matches the length of data written. For a read, the length contains the number of bytes returned from
the device.

For a write, the data contains the data written to the device. For a read, the data contains the data read from the device.

If a failure has occurred (Status == Failure ), then the Data Length is setto 2. Data[ @] contains the Error Code
while Data[1] contains the Additional Code. AnError Code of O represents an internal error within the master
module, while other Error Codes are defined in Annex C of the I0-Link Interface Specification.

Regaters Faramater Apceas

41 101 Operation (see Reguest for opoodes) rio
Continued on page 12

25-Sep-24 £ Banner Engneesnng Corp. Al rghts resaned. page 11 ot 24
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Continued fFom page 11

Regsters Parameler Access

Siatua:

41 102 ;DPi::g-?ess -1 e
EBuccess = 2
Failura = 3

41 103 Imde Ko

41104 Subendex {max = 255) Ko

41 105 Data Length {max = 238) (1)

A1 10641 224 Diata rlo

ISDU Read/Write in Single Register Write

The flowchart documents how to perform an |SDU read/write operation using a single Write Multiple Registers Modbus
command of the ISDU Request register block.

g

Raad hl:l.l! Fake
Process Data

Fedy for B0
Flag?

—z

Write Al Request
Registers
(Opcode =Head or
Write)

Rend Response

Shaiug ==
hProgess?

H“_E

The request is dispatched to the connected device after the request is written. For a read operation, at the end of the
sequence, the response data contains the data returned from the device.

page 12 of 24 & Banner Enginesring Corp. All rights reserved. 25-Sep-24
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ISDU Read/Write in Multiple Register Writes

The flowchart documents how to perform an |SDU read/write operation using multiple Write Multiple Registers or Write Single
Register Modbus commands of the |5DU Request register block.

(=)

L 3

Read Input False
Process Data

Fedy for B0
Flag?

True

Wrie Fimquest
Olperaticn Regise
& NOP

Write Cther Request
Regiters

Wrik Request
Olperation Register
o e or Write

Rmad Fesponse

Sus ==
nProgess?

Me:

The request is not dispatched to the connected device until the opcode is written to read/write. For a read operation, at the
end of the sequence, the response data contains the data returned from the device.

25-Sep-24 & Banner Engineenng Corp. All nghts reserved. page 13 ot 24
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Chapter 7 Port Configuration

Regatens Farameier Aocess
41851 Port Mode' ! riw
41852 \alidation&B ackug *! riw
41853 V3 behawvior™ rlw
41854 PortiCycleTime (reserved): O = As Fa-a!1 As Em-able. i o
See PortCycleTime Valee Caloulation"FonCyeleTime Value Calculaton” on page 15 bebow.
41855 Wendor ID i
4185641857 Dewvice ID i
Pind Extra Configurathon
Band-1: Curgor Ty
41888 Fugh-Full = rhw
FrlF = 1L
rEr = 2
Ba2:

if configured as a diagnoate ngut, then the LED tuma red when the inpul i in the nacive astate. This
can be used o ndicate a fallure of the conne cled device.

Mo mal par = 0
Dhagaoaie bpor = 1

B3 (Doa'tcane itaow S5 Ingur qode. ]
roa—ayaaad Mool = 0

lyaried bpor = 1

Batd 14
I Ty L =0

Mgt Ty 2= 1
Continued on page 15

1 Enumerations {from 10-Link Interface Spec V1.1 3, Table E 3):
= 0 DEACTIVATED (SM: INACTIVE - Port is deacivated; input and output Process Data are O; Master shall not perform activiies at this port)
= 1: ITOL_MANUAL (5M: CFGCOM - Target Mode based on user defined configuration including validation of RID, WD, DID)

= 22 T0L_AUTOSTART {SM: AUTOOOM - Target Mode wio configuration and wio validaton of VID/DID; RID gets highest revision the Master is
aupgoring ; Wakdabona: MO _CHECK)
3: DI_C/0Q (Pind at M12) {SM: DI - Port in input mode S10)

4: DO_C/0Q (Pind at M12) {SM: DO - Port in oulput mede SI0)

2] Enumerations {from 10-Link Interface Spec V1.1 3, Table E 3):
= 0 Mo Dewos check
= 1: Type compatble Device V1.0
= 2 Type compaible Device V1.1
= 3 Type compatble Device 41,1, Backup + Restore
= 4 Type compatble Device V1.1, Restore

i3 Enumerations {from 10-Link interface Spec V1.1 3, Table E 3):
= 0 Mot suppored

= 1: Digital inpart
= 2 Digital Outpud

M Typa 1 auppons IEC ELLIL-Z Tyod Lngut wiraga lawal s, Tyod 2 Sudoaas [EC B1LA1-2 Tyoa 2 and Ty 3 g b waiiaga lavals,

25-Sep-24 i@ Banner Engineenng Conp. Al righls resenied. page 14 of 24
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Contnuwed from page 14
Regiaters Parameler Access

Find Extra Configuration:
rormal = o

Dhagaoaie bpor = 1
41 B4 rhw
lyaved WMpor = 2
Itconiguead 35 3 diagA0E0C 1A ful, taa fe LED tud £ v2d Whaa e 1 oul 13 tha
111300 W SLare. T caA e usad (ooadicare a ileag ot the con agcred dawing

If Port Mode is set to 1OL_AUTOSTART (default), the master ignores the Vendor |D and Device 1D of the connected device.

If Port Mode is set to 10OL_MANUAL, the master will attempt to write the Device |D into the device at connection. If the Vendor
ID and Device |D are not supported by the device, the master will not connect.

This value is non-volatile and is stored to EEPROM and persisted across adapter power cycles. After a write to any register in
this block, the port is reset to apply the new configuration settings.

PortCycleTime Value Calculation

Bits 6 to 7: Time Base. These bits specify the time base for PortCycleTime calculation.

Bits O to 5: Multiplier. These bits contain the 8-bit multiplier for PortCycleTime calculation.

Tine Basze ‘ Mulfiplier ‘
Tene Base Tene Base Yalue Calcul athon FortCycleTime
i i 0.1 ms tulpahas = Tume Base 0.4 ms 1o 8.3 ms
01 0.4 ms &4 ma + {Molpphar = Time Basa) Edmato 3 Ems
10 1.6 ms 32 ma + Mulnghes = Teme Base) A3Z2ms o 132.8ms
11 Regerved Regerved Reserved

MOTE: 0.4 ms is the minimum possible PortCycle Time.

25-Sep-24 £ Banner Engneesnng Corp. Al rghts resaned. page 15 ot 24
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Chapter 8 |O-Link Port/Operating Modes

The operating mode can be configured for any port on the [O-Link master. The following modes can be used:

Daactivalad IO -Link Autostart
Usa daaclivated mode for any unusad 10-link mastar pors if a Tha 10-Link mastar connacts to avary connactad KO-Link
davica is nol connactad. davica (2 [OL_AUTOSTART).

I0-Link Manual Digilal Input
Tha 10-Link mastar only connects 10-Link devicas thal have a Tha 10-Link port functions as a standard digital input {3: D_CJ
carain vandor ID and davica 1D {1 1OL_MANLDAL). ).
This mada s also required to for the Backup and Reastara or Digital Output

Heators Lincion. The 10-Link port functions as a standard digital output (4:

DO_CA).

25-3ep-24 & Banner Engineenng Corp. All nghts reserved. page 16 of 24
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Chapter 9 Replacing an |0-Link Device During
Operation (Backup/Restore Mode)

Replacing an 10-Link device during operation is common, and inadvertent changes to device settings can cause operational
prablems and down-times. Operating personnel without special knowledge or tools can replace [O-Link devices guickly and
without errors.

When the backup function of the |O-Link master is used, the 10-Link master automatically provides the saved parameters to
the new device after replacement. This makes 10-Link device replacement seamless in 10-Link applications. Another
common industry term for this function is data storage mode.

. Backup+Rastora Mada . Rastara
If a part an tha 10Link mastaris sel to Backup+Reastora, than If tha part an tha [0-Link mastar porl is satto Reastora, than
tha naw davica added to tha [O-Link por takas in tha sama the naw davica lakas in tha configuration according tha
davica configuration as the davica that was just raplaced, as sattings savad in tha masiar at tha tima of tha last backup.
tha 10-Link mastar had storad the last configuration changa Bacausa possible configuration changas wara nol savead in
by abackup {3: Typa compatibla Davica V1.1, Backup + tha mastar, a diffarant bahavior from tha pravious ona bafara
Reastora). the replacameant may occur (4: Typa compatibla Devica Vv 1.1,
Raslora).

25-3ep-24 £ Banner Engneesnng Corp. Al rghts resaned. page 17 of 24
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Chapter 10 |O-Link Events

If an eventis pending, the Event Pending flag is set in the process data input register block. If a user is not concerned with
[O-Link events, they can ignore the state of this flag.

Events are read via the Event status register block:

Regaters Farameler Access
41 S Count (max = 10) o
Wod ef0]:
41902 Moae = O rlo

SwaglaZacr = 1
Dhzay2ars = 2

Aoears = 3

Ty 0]:
41903 A to

Wacmag = 2

Eevow = 3
41 S04 Code ] rlo
41905 Mode]1] {Repesats for 10 total supported events) rlo
41 Sl Type]1] {Repeats for 10 tolal supponed events) o
41807 Code(1] {Repeats for 10 total supported events) rlo

Events are stored in a FIFO buffer, where Mode[0] is the oldest event in the queue. If a new event is received when the
queue is full, the oldest event in the queue is shifted out.

After an event has been read, it can be cleared by writing its event code to the Clear Event Register:

Reqeaters Faramater Apcess

41 951 Event Code wia

25-3ep-24 & Banner Engineenng Corp. All nghts reserved. page 18 of 24



I0-Link Events

|O-Link Event Processing

Read Prooess Data
Input

l

Event Pending
Flag Set?

Fead Event Status

l e

‘Write Event Code b
Clear Event Register

2= Lty lasiey fo fodions ComeaTey Oswoe Reqeaias hag

25-Sep-24 & Banner Engineenng Corp. All nghts reserved. page 19 ot 24
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Chapter 11 Data Storage

The data storage configuration is set as part of the Port Configuration abject. The operations can also be triggered manually
using the Data Storage Command register:

Reqeaters Faramater Apcess
Data Storage Command:

HNOF =0
Ualzad = L
Dowalzad = 2
Clear = 3

41 981

The command is executed immediately upon writing the command.

The status of the requested data storage command can be accessed via the Data Storage Command Status register:

Reqeaters Faramater Apcess
Data Storage Command Status:

NOF =0

ln Frograss = L
Suocazss = 2
Failumz = 3

41 01 o

Data Storage Content

The following registers are outside the normal 40000-49998 range of holding registers. They are only available through direct
addressing, and not through Modicon.

Regsters Parameler Regater Description
S0 O For S elaction —
o= MNZF
S0000 Operation 1= Read
2 = Wara
o= MNoF

1l = b Faogeess
2 = Euccass
d = Falura

soooz Status' !

Reading/writing the data storage contents does not trigger an upload/download to/from the connected device. To do so, write
the desired operation to the appropriate port's Data Storage Command register.

Regaiers Farameler

S0100-51123 Diata Storage Content
The data storage content is unpopulated (read as @) prior to performing a data storage read operation.
While the master supports storing separate data storage contents per port, a single buffer is shared for all ports for

communications purposes. To support data storage content over multiple ports, the port must be specified in the Data
Storage Request registers prior to reading/writing the contents.

1] Writes o this regisier are ignored.

25-Sep-24 & Banner Engineering Corp. All rights reserved. page 20 ot 24
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Reading from Data Storage Content

| ; -
|

L]
Dl 51
IC o e =

Al 4 1 il

c
Sy

Wil (ks 5 lormpm
Flscual

Port = P ori. K bar

6 s iy = Pl

F s

e | |
Uploresd Hesied ourrend. del s o lorsps
=

pararmr ol ol devecs

Writing from Data Storage Content

F : -

| InProgress
InProgreas |

Wrilm Dol 5 o g Wil

Wiriw sl | Dalw B [
P Dol 5 g Coulm S ormpm
e Pod = Peri i rber 5"'? L L o e = Cormard Skika
Alugidur Oyl on = Wrilm — Dromm o

F s

e - !

Upl ik W' b o . ol o | e
Fridurs parm sl o devics
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Chapter 12 Alias Registers

There are two register sets that are part of the holding registers.

Read-Only Alias Registers

This set is the user-configurable alias configuration registers:

Registers Farameier Aocess

A0 T01 40 Fes Read/Only Akss Register Addreas i

Each register in this section contains the 16-bit register address for the corresponding alias holding register, which is
readable in the alias register space:

Registers Parameler Access

40501 40558 Read/Only Akas Register (1]

When reading an alias register, the data in the register is filled with the contents of the address that are present in the
corresponding alias configuration register. The address can be stored in either direct or modicon addressing. Note that all
aliased registers are read-only, and it is not possible to write to an alias register.

Any alias registers that are configured to an unsupported register address, or where the read operation fails for some other
reason, returns as a zero when read.

Example

Consider reading the process data state registers for all four ports in a single read operation. In this example, the holding
registers are configured with the data below:

Regater alue Rageater Deacription
A0 70 41001 Port 1 input process data state
4070 £ i Porl 2 mpul process dala slate
A0 703 43001 Port 3 input process data state
A0 704 44001 Port 4 input process data state

If the: alias registers are read, then they will contain the following register contents:

Regater alie Regiater Description
40501 4 100 1 Forl 1 mpul process dala slate
A0 50 40 1 Port 2 input process data state
A0 503 43001 Port 3 input process data state
40504 4 4001 Porl 4 mpul process dala slate

By default, the alias register is set-up to alias process data for all available ports into a consecutive register map. The alias
configuration can always be restored to its factory default value by writing to the Restore Factory Configuration holding
register (40605). The alias register space is sized to allow reading all input process data from a 4-port device.
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Read-Write Alias Registers

This setis a series of alias registers with read-write access allowed:

Registers Farameier Aocess

A0S -0 SEH Read/ \Wrnite Alias Regater Address i

Each register in this section contains the 16-bit register address for the corresponding alias holding register, which is
readable in the alias register space:

Registers Farameler Access

A0 801 40868 Read Wnte Alias Regater i

By default, the read-write alias registers are configured to point to the output process data for each port. The register space is
sized to allow for aliasing all output process data for a 4-port device.

If writing to an alias register fails (for example, if the aliased register is not writeable), then the write operation of the alias
registers will NACK.

A register value that is setto 65535 is always read as 0, and no write operation will be attempted.
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