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AcronymsandAbbreviations

Acronymsandabbreviationsusedinthisdocumentarelistedinthistable.

Symbol Meaning

CEC CanadianElectricalCode

DI Digitallnput

DIO Digitallnput/Output

DO DigitalOutput

FCC FederalCommunicationsCommission
FOTA FirmwareOverTheAir

FW Firmware

HW Hardware

IF Interface

10 Input/Output

I0ODD Input/OutputDeviceDescription
ilODD Internallnput/OutputDeviceDescription
IOL Input/OutputLink

IOLW |O-LinkWireless

ISDU IndexedServiceDataUnit

LED Light-EmittingDiode

NEC NationalElectricalCode

NFPA NationalFireProtectionAssociation
oD OnDemand

PD ProcessData

SMA SubMiniatureversionA

SW Software

uiD UniquelD
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1. Introduction

ThisUserManualintroducestheTigoHubi4(P/N:CT261-007-4P)andinstructshowtoperform setup,
configuration, mounting, and troubleshooting.

TheTigoHubidisaMultiporthubforlO-LinkWirelessconnectivityoflO-LinkandDIOdevices.

Itconnectsup-to4lO-Linkanduptoacombinationof6lO-Link/DIOdevicesandconvertstolO- Link
Wireless.

ReadthisUserManualcarefullybeforeusingthedevice.

10-Link

Vs

Figurel:TigoHubi4

References:

<
§IIoTigoEngine — User Manual
e TigoMaster2TH-UserManual
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1.1. Structure

ThesectionsofthisUserManualbuildononeanother.

1.2. TypographicalConventions

Enumerationsareshowninlistformwithbulletpoints.

o Entryl
o Entry2
o Entry3

Instructionalstepsareshowninlistformwithnumbers.

1. Stepl.
2. Step2.
3. Step3.

Decimalnumbersareshownwithoutadditionalindicatorsandarenotspelledout(e.g.123).

1.3. Symbols
Tablel:SymbolsUsed

Symbol Meaning

Note:Thissymbolindicatesageneralnote.

Warning:Thissymbolindicatesasecuritynoticewhichmustbeobserved.

Ell Reference:Thissymbolindicatesacross-referencetootherdocumentation.

4

1.4. DeviatingViews

TheproductviewsandillustrationsinthisUserManualmaydeviatefromtheactualproduct. They are
intended only as illustrative material.

Page6of4l Copyright©2023CoreTigoLtd.
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2. Safety

2.1. GeneralNote

This User Manual is intended for any qualified personnel using the device. All safety messages,
integrated safety messages, property damage messages, and valid legal regulations must be
observed by its users.

Technicalcapabilitiesonbehalfoftheuserarepresumed.

2.2. ElectricalConnection
TigoHubi4shallbesuppliedbyanisolatedpowersourcethatmeetsthefollowingrequirements:
e Limited-EnergyCircuitinaccordancewithUL/CSA61010-1 or

e LimitedPowerSource(LPS)inaccordancewith(UL/CSA60950-10rEN62368-1,AnnexQ) or

o Class2supplysourcewhichcomplieswiththeNationalElectricalCode(NEC),NFPA70,Clause
725.121andCanadianElectricalCode(CEC),Partl,C22.1.

Warning:WiringofDIOdevicesmustbeaccordingtothespecifiedinstructions.Incorrect
wiring may result in damage to the TigoHub i4 and the connected devices.

7@3 Warning:ProductapplicationsotherthanthosedescribedinthisUserManualarenot permitted.

2.3. IntendedUse

TigoHubidisanlO-LinkWirelessDevicewithanlP65enclosure.
TigoHubidisintendedforindooruseonlyinaserviceareaawayfromthepublicorinapanel. TigoHub i4
converts four IO-Link/DIO ports to a single IO-Link Wireless port.

TigoHubi4housestwoM12L-codedconnectorsforPowerlnandPowerOut, 4M12A-coded
connectors for sensors\actuators and an SMA connector for external antenna.

Page7of4l Copyright©2023CoreTigoLtd.
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2.4. PersonnelQualification

The product may only be Installed, mounted, configured, operated, or demounted by qualified
personnel. When working with electricity, technical skills must be demonstrated under all the
following circumstances:

o Safety and health at work

¢ Mounting and connecting of electrical equipment

o Measurement and analysis of electrical functions and systems

o Evaluation of the safety of electrical systems and equipment

Warning:CoreTigoLtd. does not assume any warranty or liability for damage caused to

the product due to non-compliance with security measures or incorrect product
installation.

Page8of4l Copyright©2023CoreTigoLtd.
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3. Requirements
TigoHubidisimplementedbasedonthelO-LinkWirelessstandardforW-Devices.

TigoHubidispart ofanlO-LinkWirelessenvironment.ltcommunicateswithanlO-LinkWireless Master.
Therefore, to use it, an 10-Link Wireless Master, IO-Link and DIO devices, and a power cable
are required.

RefertotheillustrationinFigure2belowforsampleconnectivity:

TIJ0ENGINE

|
PLC EthercAT™  ~ BPCUA
‘" nh |
!I ] Etheritet/IP _2oous E

TijoMaster 2TH  TignGateway 700 Master SOM

Figure2:TigoHubi4SampleConnectivity

IO-LinkClassADevice
IO-LinkClassBDevice
DIDevices

DODevices
IO-LinkWirelessMaster
PowerSource—- 24VDC
TigoHubi4

@ mmo o wp»
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4. Pre-Installation

4.1. Description

IO-Link devices or DI/DO devices can beconnected to aTigoHub i4 using A-codedM12 cables.
The TigoHub i4 can be connected to an IO-Link Wireless Master using the TigoEngine
engineering tool, the Integrated web server tool, or a PLC.

4.2. Overview

D CoreTigo @ 10-Link
ElS4E TigoHub i4
1
CT261-0007-4P S/N
CE@umfC A
T e — v
C: 26863-TIBDH! CAN ICES-3 [B]/NMB-3[B]
Male Input: 1B-32VOC/mox. Female
o A4 MIZL Paower
- ‘@ 1-1L
Q 2 - 2M [BND2)
d- 1M GNOT
D% !
@
Female Female
1-1L
10 Oo 2-2L 20 O3
[} 3- 1M (GNDT) o
¢05 O 4-|0-Link €Q 05 04
5 - 2M [GND2]
Class B Class B
Female Female
1-1L
10 o 2-oo 20 _Oa
o 3- 1M [BNDT) o]
4050 4-10-Link €O 0504
5-NC
Closs A Class A

Made in Germany

Figure3:TigoHubi4BackLabel
Label:
A. TigoHubi4Model
InputPowerSupplyRange
ProductNumber
QRCODE(URL)
FCCID

ClassAportsconnectivitydiagram

® "Moo w

ClassBportsconnectivitydiagram

Pagel0o0f41
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4.3. FunctionalDiagram

Link

@ 10-Link

PWR Out

Figure4:TigoHubi4FunctionalDiagram

Powerinput
Poweroutput
Portl

Port2

Port3

Port4

© "mo o w® >

Antennaconnector
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4.4. LEDS
4 W N
@ 10-Link
Figure5:TigoHubi4 LEDs
A. 10-LinkWirelessStatus(Red/Green/Orange)
B. PowerSupplyl(Red/Green/Orange)
C. PowerSupply2(Red/Green/Orange)
D. Port 1(Red/Green/Orange)
E. Port 2(Red/Green/Orange)
F. Port 3(Red/Green/Orange)
G. Port 4(Red/Green/Orange)
H. DigitalOutputl(Green)
I. DigitalOutput2(Green)

Pagel2o0f41 Copyright©2023CoreTigoLtd.
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4.4.1. PowerSupplyLEDs
ThefollowingtabledescribestheindicationofPowerSupplylandPowerSupply2LEDs

Table2:PowerLEDs

LEDColor
Green

Indication
PowersupplyvoltageOK

442, 10-LinkWirelessLEDs

Table3:IOLWLEDs

LEDColor Indication

Green Deviceunpaired
BLINKINGGreen(350msecon,350msecoff) Devicepaired
FLASHINGGreen(900msecon,100msecoff) Deviceconnected
Orange Safemode
BLINKINGRed Fault

Off Inactive

4.4.3. PortsLEDs

ThefollowingtabledescribetheindicationsofPorts1-4LEDs.

Pagel30f4l

Table4:PortsLEDs

LEDColor Indication

Green

PortconfiguredaslOL,operational,invaliddata

BLINKINGGreen

PortconfiguredaslOL,operational,validdata

Orange

PortconfiguredaslO,operational,invaliddata

BLINKINGOrange

PortconfiguredaslO,operational,validdata

Red

PortconfiguredaslOL,not operational

BLINKINGRed

Fault

OFF

Inactive

Copyright©2023CoreTigoLtd.
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4.4.4. DigitalOutputsLEDs
ThefollowingtabledescribestheindicationsofDigitalOutputs1-2LEDs.

Table5:DigitalOutputsLEDs

LEDColor Indication

Green Outputsettohigh

OFF Outputsetto low

4.5. ElectricalWiring
TigoHubi4hassixM12connectors.

e 4xIO-LinkConnector:5pins,A-Codedfemaleconnector.

ﬂ MaximumCurrentsupplytolO-Linkdeviceis2Afor24VDCClassAportand4A for
24VDC class B port.

¢ PowerlnputConnector:5pins,L-Codedmaleconnector.

ﬂ Voltagehigherthan32VDCisforbidden,asitcandamagetheTigoHubi4. Maximum
current supply is 8A when using 24VDC.

e PowerOutputConnector:5pins,L-Codedfemaleconnector.

ﬂ Maximumcurrentsupplyforcascadingpoweris4ApereachlLand2L,when using
24VDC.

Pagel4of4l Copyright©2023CoreTigoLtd.
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4.6. ElectricalConnection

(

@CoreT:‘go

\O/ )
e I0-Link

1TM(GND1)
Connector 1- Female -
1L 2L
1 0O 0
O 0’0
2M(GND2)\\40 5 03
1M (GND1)
IO-LINK CQ @O

Connector 3 - Female

I0-LinkCQ

Pagel50f41

Female

TM(GND1)

Connector 2 - Female

2L IM(GND1)
2 3

"

Figure6:ElectricalSchematicDiagram

1 g 2M(GND2)
1L

10-Link CQ

Connector 4 - Female

IO-Link CQ

Copyright©2023CoreTigoLtd.
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5. Mounting

TigoHubidismountedusing2M4screws,attheholesindicatedinredintheillustrationbelow:

Figure7:TigoHubi4Mountings

Pagel6of41 Copyright©2023CoreTigoLtd.
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6. ConfigurationandSetup

The Process Data (PD) of TigoHub i4 can be configured to define the mapping of the PD of the
various connected devices.

The configuration, through an internal-lODD (ilODD) table which describes the properties and
capabilities of thedevice, is setthroughlSDU(Block Parameterization)bytheTigoEngine tothe
TigoHub i4, where it is saved in an external flash drive.

UnlikesingledeviceconnectivityunitssuchastheTigoBridge,whichdonotrequireconfiguration for
connectivity, TigoHub i4 requires configuration and connects to the wired devices according to
the following ilODD table parameters:

o AggregatedPD length

e Portconfigurations

6.1. PD(ProcessData)Configuration
TigoHubi4acquiresthePDmappingaccordingtothefollowingconfigurations.

Table6:PDConfiguration

PDConfiguration

AggregatedPDLength
PortPDLength

PortPDOffset
= AggregatedPDlengthmustbethesumofalltheportsPDlength+1ByteforDO/DI

= DO/DIbytewillalwaysbetheLeastSignificantByte

Foreachport,theusercanconfiguretheCQportmode(pin#4)aseither:

Table7:CQPortModeConfiguration

CQPortMode(Pin#4)Configuration

10-Link
DO

DI
Inactive

ForeachclassAport,theusercansetthelQportmode(pin#2-onlyDO)toeither
Enable/Disable.

In eachport configuration, theusercan configure thePDin and PDout behavior in case of aport
mode “lO-Link” as:

Pagel7of4l Copyright©2023CoreTigoLtd.
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Table8:PDin/PDoutConfiguration

PDin/PDoutConfigurationforPortModelOLink

PDin:canbesettoLengthorOffset

PDout:canbesettoLengthorOffset

Theusercanalsoconfigurethefollowingparameters:

¢ DOinitialvalueincaseofaportmode“CQDQO”orifthelQisenabled,canbeeitherLoworHigh.

¢ |OLCycletime(us—quotedasadecimalnumber)

¢ Wiredconnectiontimeout(sec—quotedasadecimalnumber).Thisvaluestateshowmuchtimethe TigoHub
i4 should wait for an operational response from the IOL device. Default value = 1 sec.

6.1.1. PDoutConfigurationExample

FollowingisanexampleofaPDoutconfiguration(ProcessDataoutfromtheMaster).

Table9:PDoutConfigurationExample

PDoutConfiguration

AggregatedPDoutLength 32(Maximum)
Portl PDoutLength=14  PDoutOffset=17
Port2 PDoutLength=7 PDoutOffset=0
Port4 PDoutLength=10  PDoutOffset=7
DO Port31Qenable Port3CQDO
31 17 7 0
| TJL - I\ ; L ; J
len=1 len =14 Len =10 Len=7
DO Port1 Port 4 Port 2
A
I : 1
|I '|
R2 |R1 (104|103 CCIAE CQz|Call

Figure8:PDoutConfigurationExample

Pagel18o0f41
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6.1.2. PDinConfigurationExample
FollowingisanexampleofaPDinconfiguration(ProcessDataintotheMaster).

Tablel0:PDinConfigurationExample

PDinConfiguration |

AggregatedPDinLength 6
Portl PDinLength=2PDinOffset=0
Port2 PDinLength=3PDinOffset=2
Port4 Port 2 CQ Port4 CQ
31 6|5 21 |0

o e
Llen=1 len=3 Llen=2

DI Port 3 Port1

A
—

R2 |R1|1Q4 (103 C(M-ECBCCH cal

Figure9:PDinConfigurationExample

6.1.3. lO-LinkPortsValidationandBackup
ForlOLinkPortsvalidationandbackup,thefollowinguseroptionsareavailable:
¢ NONE

¢ TYPECOMPATIBLEV10—forrevisionl.0ofthewiredstandard
e TYPECOMPATIBLEV11-forrevisionl.lofthewiredstandard

Ifoneoftheabove“TYPECOMPATIBLE”optionsisselected,theusershouldfillthefollowing fields for
comparison with the end device:

e DevicelD
e VendorlD

I“NONE"isselected,theabovefieldscanbeleftblank,optionally.

Pagel190f41
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Warnings:
¢ If a mandatory port is not connected, TigoHub i4 will be set to “Safe Mode”. This means it
willnotcommunicateanyPDbetweenthewirelessandthewiredports,evenforconnected ports.
ISDU and diagnostic data will still be available.

e Ifanoptionalportisnotconnected, TigoHubi4willremaininNormalModeandPDforthe rest of
the connected ports will be communicated as well as the ISDU and Events.

6.2. DeviceConfiguration

gII Reference:Refertochapter6oftheTigoEngineUserManualforadescriptionof how to
connect to a new TigoMaster in the TigoEngine application.

<

WhentheMasterisconnecteditsdetailsappearinthetableintheMastersview.

/o) admin
'. - £ @" Admin
d Masters
Engineering Tool
& Configuration % °
® Stack Light Demo 192.168.1.223 :::’::;::: 2:;215‘ UNKNOWN UNKNOWN 2§  Disconnect
¥ Industrial Iceremium Disconnected on:
CSEP 192.168.1.101 e il UNKNOWN UNKNOWN #  Comect
E 10DD Uploader
L ] master 192.168.1.181 e Oﬂf 2 UNKNOWN UNKNOWN 2 W Disconnect
A Alerts & Events 08/02/2023, 12:03:31
@ Settings
1. Inthesidepanel,underConfigurationclickMastersandDevices.
2. ClickonanyoftheparametersinaselectedMasteronthelist. The
tabs above the list become available.
3. AccessthePORTCONFIGURATIONtab.
The configured ports are displayed.
i & Masters / Stack Light Demo Port Configuration A ’,E{\‘ tdmin
“é ) s Stack Light Demo &) i
llaguiits < MASTER CONFIGURATION ~ BLACKLIST ~ EVENTS ~ FIRMWARE  TESTENVIRONMENT  STATISTICS
# Configuration - =
» Masters & De... 03:F3:00:00:40:AB:1C:63:E3 CoreTigo TigoCounter C1 z (unpair) (Remove)
¥ Industrial Iceremium
03:F3:00:00:01:CA:AF:42:CF BALLUFF BNI IOL-800-000-Z2037 7 "\ Unpair ) (_Remove )
E 10DD Uploader
o, Rieds & Everits 03:F3:00:00:01:58:BA:42: CF CoreTigo TigoBridge unpair ) (Remove )
W @ Settings

Page200f41 Copyright©2023CoreTigoLtd.
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4. ClickonthePRODUCTparameterontheportlisttoviewthedetailsoftheproduct.

PORT CONFIGURATION

83:F3:00:00:14:

:F3:00:00:14

TheDetailssub-tabopensdisplayingthedetailsofthedevice.

¢ aster Port Configuration ®
@Eore Tigo mastey 7
Engineering Tool <

# Configurotion ~
S PSR BIVON ) -
Y Industriol 10T Fremen 1 BUS.18M1
B 1000 Upioader -
A Nerts & Events
igokub 14 - 4 10-Link ..
@ Settings

Double siot 03:F3:00:00:14:EC:03: FD: 5F 330320000

CoreTigo (10M) TigoHub i - 4 10-Link Wired Ports into 1 Wireless WPort (20)
Rodio Only Factory Settings

Operate -76.6 dBm

5. ClickonthePortConfigurationsub-tabtoviewthedefinedconfigurationparametersofthis port.

& Masters / Testmaste Port Configuration About
@ CoreTigo [ testmaster
& PORT CONFIGURATION MASTER CONFIGURATION BLACKLIST EVENTS FIRMWARE TEST ENVIRONMENT STATISTICS
Engineering Tool
- 3 @
& Configuration ~ L
m ° = Details Port Configuration Data Device Configuration Process Data Events
Y Integration 1 igoHub i4 - 4 10-Lin... B )
s No deviee check 10ms
H 100D Uploader . Free Running (0) P Dat T )
1011 ss 1
/A Alerts & Events 2 . e 3 & D 1011
AL2605 Acyclic B : 2
0
z Level 31 {10dBm)
3 5
= VVB0O1 Status B "
3
Double slot
Not low power device (0)
th @ 2
03:F3:00:00:14:EC:03:FC:DE
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6. ClickontheDatasub-tabtowriteandreadon-demand(OD)data.

& Masters / Testmastes Port Configuration About
@ CoreTigo e testmaster
SRER TR < PORT CONFIGURATION MASTER CONFIGURATION BLACKLIST EVENTS FIRMWARE TEST ENVIRONMENT STATISTICS
ngineering Tool

== °
& Configuration ~ -
m ° S Details  Port Configuration sta | Device Configuration  ProcessData  Events

Y Integration 1 igoHub i4 - 4 10-Lin...
PORT X 1SDU Write

o

E 100D Uploader

A Alerts & Events
2 AL2605 Acyelic

& ( write )

2 VVBO0O1 Status B

1SDU read

Hex Sublndex Hex

Forexample,toreadthevendoriDofthedevice:

o UnderlISDURead,inserttherelevantdigitsinthelndexandSub-Indexfields.
o ClicktheReadbuttonontheright-handsideofthescreen.
o ASuccessnatificationappears.

ISDU read

Data String. )

Invalid value

Dec 0.01 Subindex Dec 0.001

Success

o IntheDatafieldselectfromthedropdownlistthedisplayoptionsofDec/Hex/String.
o TheVendorlDisdisplayedintheDatafield.

ISDU read
Data é
Dec
Index 0.
Hex
]
String

o SimilaractionscanbeperformedinWritemode.
7. ClickontheProcessDatasub-tabtoviewthePDinandPDoutforeachdevice.

8. ClickontheDeviceConfigurationsub-tabtoviewthemainTigoHubi4configurationsetup.
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Prerequisite:WIODDfilesofTigoHubi4shouldbeuploadedbeforehand.

<
<
€

Reference:Refertochapterl6oftheTigoEngineUserManualforadescriptionof how to
upload IODD files.

& Maste Testmaste Port Configuration [y About
D)CoreTx'gc 8.  testmaster
N < PORT CONFIGURATION ~ MASTER CONFIGURATION  BLACKLIST ~ EVENTS  FIRMWARE  TESTENVIRONMENT  STATISTICS
Engineering Tool
- °
# Configuration ~ L
° Details  PortConfiguration  Data Jevice Configuration | ProcessData  Events
Y Integration 1 igoHub id - 4 10-Lin... © Dsta storage is lisabled forthis port, block parsmetrzation will not be backed up by the Master % ( Getall )
PORT . /

E 100D Uploader
e TigoHubid Info =

A Alerts & Events
AL2605 Acyelic I Identification
No variables data to present

I Direct Parameters Pagel

~
> VVB001 Status B I Wireless Info +
I TigoHubid Parameters +
| TigoHubid Diagnostics +

Z

9. OpentheConfiguratormenu,accessibleintheside-panel,underTigoHubi4Parameters.

Details Port Configuration Data Device Configuratior

© Data storage is

I TigoHubid Info +

| TigoHubid Parameters =

| Aggregated Device Info

| Table Version
| Topology Name

| Wired Port 1 Parameters

| Wired Port 2 Parameters

ThelLatestConfigurationConsistencyStatusfielddisplaysinformationregardingany
inconsistency errors that may occur during the modification of TigoHub i4 parameters.

ModifyingmultipleparametersoftheTigoHubidispossible,butsomeinconsistencyerrors may
occur after saving the changes.

10. Toeasilyidentifytheseerrors,clicktheReadbutton.

AnyinconsistentparameterswillappearintheLatestConfigurationConsistencyStatus
field.

e
( Getan Save Changes
Sl

Latest Configuration Consistency Status

v Read
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Intheeventthatmorethanoneparameterrequiresmodification,anerrorwilloccurandthe process
will need to be repeated.

<

Save Changesl X

® Error

Error in saving changes. Isdu request failed on port 2 cause: Inconsistent parameter set

Aggregated PDin length (Byte) 1

Aggregated PDout length (Byte) 2
Save

The Configuratordisplaysallavailableconfigurationscreens.
Forinstance,theWiredPort2ParametersscreenshowsinformationregardingPort2of the
TigoHub i4.

11. Theusercanconfigureanyoftheportsseparately. For

example, to configure Port 1:

o ClicktheGetAllbuttontoretrievealltheavailabledataforthedevice.

o ClickonWiredPort1Parametersintheside-panelmenu.

o ThePortlConfigurationscreenopenswiththeretrieveddatapopulated.
Forexample:

o thelOLPDinLengthfielddisplayszerobecausethisdevicehasnoincomingdata.

o thelOLPDoutLengthfielddisplaysonebecausethisdevicehasoutputdata.inthis
example the relevant device is a smart light connected to the TigoHub i4.

' €\ T t Port Configuration About

@Cure Tigo 8. testmaster

% < PORT CONFIGURATION MASTER CONFIGURATION BLACKLIST EVENTS FIRMWARE TEST ENVIRONMENT STATISTICS
Engineering Tool

= e
& Configuration “ by
m ) Details Port Configuration Data Device Configuration Process Data Events
1 igoHub i4 - 4 (O-Lin...
PoRT

Y Integration © Data storage i disabled for thi port, block parametization willnot be backed up by the Master % | (
B 100D Uploader & 10L PDin Length (Byte)
TigoHubid Info ¥
0 Write  Read
A Alerts & Events
N2c0S Nelle TigoHubid Parameters -
10L PDout Length (Byte)

1 Write  Read
Configurator =

10L PDin Offset (Byts)

2
o VVBOO1 Status B l Aggregated Device Info 0
Write  Read

I Table Version 10L PDout Offset (Byte)

o Write  Reat
Topology Name
€Q Port Mode
Wired Port 1 Parameters
10-Link Write  Read
l Wired Port 2 Parameters 10L Validation Backup
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o Theusercanselectvaluesfromthedropdownlistsinanyfieldwithavaluegreaterthanzero.

L1
]
o Datails Port Configuration Data Device Configuration Process Data Events

1 igoHub i4 - 4 10-Link ...
PORT x
10L PDin Length (Byte)

I TigoHubid Info
0

= AL2605 Acyclic | TigoHubid Parameters
DUC B 10L PDout Length (Byte)

| Configurator

10L PDin Offset (Byte)
VVEO0O1 Status & I Aggregated Device Info 7

\

\_/

I Table Version 10L PDout Offset (Byte)

0
I Topology Name

€Q Port Mode

Wired Port 1 Parameters
10-Link.

l Wired Port 2 Parameters 10L Validation Backup

NONE
I Wired Port 3 Parameters

10L Vendor ID [Dec]
l Wired Port 4 Parameters

| Application Selectors 10L Device ID [Dec]
I Factory Settings
10L Cycle Time {uSec)

| Wired Port Status ® 2000

I TigoHuhi4 Diagnostics + Wired Connection Timeout {Sec)

%

o InthedifferentPortParametersdisplays,theusercanselectOffsetvaluesforPDinand PDout.

0 ThelOLPDinLengthdeterminesthenumberofbytestheuserwantstoallocatefromthelO- Link
wired device, and the Wdevice PDin Offset determines the exact byte location from which
the data will be aggregated (see the figure above).

o NotethatthefirstdevicedoesnothavetobeconnectedtoPortlfordataaggregationand
connectivity does not have to be sequential.

o TheusercanselectthetypeofdataforthisPort1,intheCQPortModefieldfromthe options
available in the dropdown list — Deactivated/IO Link/DI CQ/DO CQ. (DI=Digital
Input, DO=Digital Output).

o Theusercanperform avalidationteston aconnected device throughthelOL Validation
Backup field.Selectanoptionfromtheavailabledropdownlist. Thedefaultoptionhereis NONE.

OptionsincludeTYPECOMPATIBLEV10andTYPECOMPATIBLEV11.Thesetypesrefer to the
10 Link versions. The connected device should match the expected type. If it doesn’t the
connection will fail.

o ForthelOLValidationBackuptest,selectanoptionfromtheavailabledropdownlistforlOL Vendor
ID and IOL Device ID. These are only relevant for the validation test and should be left
blank when not in use.

o TheusercandeterminethelOLCycleTimeinmicroseconds-thefrequencybywhichthe device
communicates with the Master (which translates to latency). Default = 0.
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Inanycasethevalueforthewiredcycletimewillbeatleasttheminimumcycletimeofthe device, even
if the value the user inserts is smaller.

o TheusercandefinetheWiredConnectionTimeoutinseconds.Thisisatimelimitwithin which
the connected device must respond, before the port is closed.

For example, if theconnectedsmart light does not turn onafter 1 sec, the port is closed
automaticallyastheassumptionisthatthereisamalfunction.Thedefaultvalueislsec.

o Theusercandeterminethataspecificportwillbedefinedasmandatory.Usethels
Mandatory field for this. This is usually important for safety considerations.

Whenaportisdefinedasmandatoryanditisnotconnected,theTigoHubidwillenterSafe Mode i.e.
no PDin or PDout will be available, only OD-ISDUs and Diagnostics. Select an option from
the available dropdown list — Optional/Mandatory, for this port. Disconnection alerts can be
configured in the IODD table.

Note:WhenaportisdefinedasMandatoryanditreturnsaCOML OSTnotificationduring operation,
TigoHub i4 will issue an Event and reset itself entering Safe Mode.

= [fthedeviceisreconnectedtothisport, TigoHubidwillissueanotherEventandresetitselfentering Regular
Mode.

= IftheportisdefinedasOptional, TigoHubi4willissueanEventbutwilinotresetorenterSafeMode.

o TheusercandeterminetheinitialvalueoftheDOCQintheDOCQInitialValuefield. These are
appropriate for 10 Digital devices which receive or transmit digitally (0/1), connected to the
TigoHub i4.

o Forportsland2thereisonlylCQpin,andforports 3and4therearetwopinseach,oneis a CQ and
the other is an 1Q.
Selectanoptionfromtheavailabledropdownlist—Low/High—i.e.Oor1.

12. Click the Save Changes button at the top right-hand corner of the screen.

Allchangesaresavedandaconsistencycheckisautomaticallyperformed.

About

@Eure Tigo g testmaster
pneeri S PORTCONFIGURATION  MASTERCONFIGURATION  BLACKUIST ~ EVENTS  FIRMWARE TR S
Engineering Tool

-
L]
ne% PortConfiguration  Data  DeviceConfiguration  ProcessData  Events
gﬂwmu 410 tink ... ® Osta storage s Gsabiea for ' pon,block parametrzation wil oot be backea up vy trevaster X (Gt )| (R

10L PDin Length (Byte)

Configuration

Y integration

[ 100D Uploader
TigoHubla Info +
o

A Alerts & vents

AL2605 Acyclic TigoHubia Parameters =
10L PDout Length (Byte)

I Configurator

10L PDin Offset (Byte)
WWB001 Status B I Aggregated Device Info

I Tabie Version 10L PDout Offset (Byte)

o
| orotogy name

cQPort Mode

:

l Wired Port 2 Parameters 10 Validation Backup

NONE
I wired Port 3 Parameters

10L Vendor ID [Dec]

I Wired Port 4 Parameters
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6.2.1. FactorySettings

Theusercanreturntheconfiguredvaluestothefactorydefaultvalues. Thiswillreturnthe TigoHub i4 to
the default values configured on its flash drive.

1. ClickontheDeviceConfigurationsub-tabtoviewthemainTigoHubi4configurationsetup.
Prerequisite:WIODDfilesofTigoHubi4shouldbeuploadedbeforehand.

gll Reference:Refertochapterl6oftheTigoEngineUserManualforadescription of how
¢ to upload 10DD files.

2. OpentheFactorySettingsmenu,accessibleintheside-panel,underTigoHubi4

r o T T -~
@CureT?J ) #.  testmaster
Engseiive ool < PORTCONFIGURATION MASTER CONFIGURATION BLACKUST EVENTS ~ FIRMWARE  TESTENVIRONMENT STATISTICS
ngineering Tool
=
=

& Configuration

Y Detalls Port Configuration Data Device Configuration Process Data Events
Y Integration TigoHub i4 - 410-Link ... 1 Dsta storage s cssbied for this pont Block parametrzation wil 1ot be backed up by the Master (cza ) (D
PORT
= testore Fac ings

SRy ——
£ 100D Uploader !

A Alerts & Event | Table Version
s & Events

=
Z AL2605 Acyclic
i | Topology Name

I Wired Port 1 Parameters
VVEOO1 Status B
I ‘Wired Port 2 Paramet ters
I Wired Port 3 Parameters
I Wired Port 4 Parameters
l Application Selectors
+

I Wired Port Status

l TigoHubid Diagnostics

3. ClicktheRestoreFactorySettingsbutton.
AcheckiconappearsalongsidetheRestoreFactorySettingsbutton.

(" Restore Factory Settings ) v/

Thedeviceresetstothedefaultfactorysettings.
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4. VerifythisbyaccessingtheDetailssub-tabasshownbelow.

Details Port Configuration Data Device Configuration Process Data Events

pe Double slot 03:F3:00:00:14:EC:03:FC:DE vice Ve 33.03.1016 )2 age —

CoreTigo (1011) TigoHub i4 - 4 10-Link Wired Ports into 1 Wireless WPort (20)
Radio Only Factory Settings

Operate -100.5 dBm

Radio Only Factory Settings = - -

6.2.2. ApplicationSelectors

Thisenablestheusertoselectwhichapplicationiscommunicatingwiththe TigoHubidandby definition
all Write and Read actions will be appropriated to the selected device.

1. ClickontheDeviceConfigurationsub-tabtoviewthemainTigoHubi4configurationsetup.
Prerequisite:WIODDfilesofTigoHubi4shouldbeuploadedbeforehand.

éll Reference:Refertochapterl6oftheTigoEngineUserManualforadescription of how
) to upload 10DD files.
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2. OpentheApplicationSelectorsmenu,accessibleintheside-panel,underTigoHubi4
Parameters.

Detals  PortConfiguration  Data  Device Configuration
BOHUD i4 -4 10-Link ...

l TigoHubi4 Info 2

)

4 AL2605 Acyclic | Identification
l Direct Parameters Page1
3 weoostatuse | Wireless Info + Application Selector
— g N
(Tigoriubia ) 2
9 /=
I Configurator +

l Application Selectors

Wired Port Selector

I Factory Settings

l Wired Port Status +

l TigoHubia Diagnostics +,

3. IntheApplicationSelectorfield,selectfromthedropdownlist,therelevantapplicationto
communicate with e.g.TigoHub i4 itself (default) or one of the Wired Ports.

Application Selector

( b

Wired Port

TigoHubid

4. IfaWiredPortisselected,afurtherdropdownlistopenstoselecttherelevantwiredport.

Application Selector

Wired Port

LN

Wired Port Selector

I/ -\I

Port 1

Port 2

Port 3

Port 4
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5. Aftermakingtheselections,clicktheSaveChangesbutton. A

Save Changes confirmation box opens.

Save Changes X
Application Selector Wired Port
Wired Port Selector Port1

6. ClicktheSavebutton.
ASuccessnoatificationappears.
7. VerifythattherelevantapplicationhasbeenselectedbyaccessingtheDetailssub-tab. All of

the other sub-tabs are also now updated to reflect the selected application.
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7. FirmwareUpdate
Firmware(FW)canbeupdatedwirelessly(FOTA)usingtheTigoEngine. Please
refer to the TigoEngine User Manual for detailed instructions.

ContactCoreTigoSupportifneeded(https://support.coretigo.com/index.php?/home/login)
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8. DiagnosticsandTroubleshooting
TroubleshootingisperformedusingtheLEDsdisplayorthe TigoEnginesoftware. Refer to

the TigoEngine User Manual for detailed instructions.

8.1. PowerSupplyLEDs
ThefollowingtabledescribestheindicationofPowerSupplylandPowerSupply2LEDs
Tablell:PowerLEDs

LEDColor Indication
Green PowersupplyvoltageOK

8.2. IOLWLED
ThefollowingtabledescribetheindicationsoflOLinkWirelessLEDs.

Tablel2:10LW LEDs

LEDColor Indication

Green Deviceunpaired
BLINKINGGreen(350msecon,350msecoff) Devicepaired
FLASHINGGreen(900msecon,100msecoff) Deviceconnected
Orange Safemode
BLINKINGRed Fault

Off Inactive

8.3. PortsLEDs
ThefollowingtabledescribetheindicationsofPorts1-4LEDs.

Tablel3:PortsLEDs

LEDColor Indication
Green PortconfiguredaslOL,operational,invaliddata

BLINKINGGreen PortconfiguredaslOL,operational,validdata

Orange PortconfiguredaslO,operational,invaliddata

BLINKINGOrange | PortconfiguredaslO,operational,validdata

Red PortconfiguredaslOL,not operational
BLINKINGRed Fault
OFF Inactive

Page320f41 Copyright©2023CoreTigoLtd.




TigoHubi4UserManual @ CoreT I.g 0

9. GuidelinesandRegulations
FCCID: 2ATSM-TIGOHUB
IC:26463-TIGOHUB

9.1. RFExposureWarnings

Warning:This device is only authorized for use in a mobile application. At least 20 cm of
separation distance between the TigoHub i4 device and the user's body must be always
maintained. La distance entrel'utilisateuretdeproduitsnedevraitpasétreinférieurea 20cm

9.2. ClassBWarning
TheFCCWantsYoutoKnow

Thisequipment hasbeentestedandfoundtocomplywiththelimitsforaClassBdigitaldevice, pursuant
to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference in a residential installation. This equipment generates, uses and can
radiate radio frequency energy and, if not installed and used in accordance with
theinstructions,maycauseharmfulinterferencetoradiocommunications.However,thereisno
guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to contact CoreTigo support-
https://support.coretigo.com/

CANICES-3(B)/NMB-3(B)
ThisClassBdigitalapparatuscomplieswithCanadianlCES-003.Cetappareilnumériquede classe B
est conforme ala norme canadienne ICES-003.

9.3. ModificationStatements

FCCWarning(ModificationStatement)

CoreTigo LTD has not approved any changes or modifications to this device by the user. Any
changes or modifications can void the user’s authority to operate the equipment.

ISEDWarning(ModificationStatement)t)

CoreTigo n’approuve aucune modification apportée a I'appareil parlutilisateur, quelle qu’en soit
lanature.Toutchangementoumodificationpeuventannulerledroitd’utilisationdel’appareilpar
l'utilisateur.

9.4. FCC,ISEDRegulatoryNotices

InterferenceStatement
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This device complies with Part 15 of the FCC Rules.Operation is subject to the following two
conditions:(1)this device may not cause interference,and (2)this device must accept any
interference, including interference that may cause undesired operation of the device.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio
exempts de licence. L'exploitation est autorisée aux deux conditions suivantes : (1) I'appareil ne
doit pas produire de brouillage, et (2) Il'utilisateur de l'appareil doit accepter tout brouillage
radioélectrique subi, mé me sile brouillage est susceptible d'en compromettre lefonctionnement.

WirelessNotice

ThisdevicecomplieswithFCC/ISEDradiationexposurelimitssetforthforan uncontrolled environment
and meets the FCC radio frequency (RF) Exposure Guidelines and RSS-102 of the ISED radio
frequency (RF) Exposure rules. This transmitter must not be co- located or operating in
conjunction with any other antenna or transmitter.

Le présent appareil est conforme al'exposition aux radiations FCC / ISED définies pour un
environnementnoncontroléetrépondauxdirectivesd'expositiondelafréquencedelaFCC
radiofréquence (RF) et RSS-102 de la fréquence radio (RF) ISED régles d'exposition.
L'émetteurnedoitpas étrecolocalisénifonctionnerconjointementavecaautreantenneou autre
émetteur.

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation, Scienceand
Economic Development Canada’s licence-exempt RSS(s). Operation is subjectto the following two
conditions:

(1) This device may not cause interference.

(2) This device must accept any interference, including interference that may causeundesired operation of
the device.
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10. TechnicalData
Tablel4:TechnicalData

Electrical Data

InputVoltage 18-32VDC.Max.InputCurrent8[A]*

*TigoHubi4shouldbesuppliedfromalimited,Class2,powersupplyorvia overcurrent
protective device (fuse, breacker, etc.) rated 8A max.

InputCurrent Max.InputCurrent4[A]pereachll,2L.
OutputVoltageonlL EqualstolnputVoltage
OutputVoltageon2L EqualstolnputVoltage

TypicalCurrentConsumption | 30[mAJ**

**For24VDCSupplyinput,withoutlOLinkdevicecurrentconsumption.

MaxOutputSupplyCurrent MaxOutputSupplyCurrent(cascadingPWRoutport)4[A]pereach 1L,
(PWR OUT port) oL.

MaxOutputSupplyCurrent 2 [A](1L)
(Class A Port)

MaxOutputSupplyCurrent 2+2[A] (1L+2L)
(Class B Port)

MechanicalParameters

Weight 222gr

Mounting 2XM4SCI’eWS

WirelessParameters

OperatingFrequency 2.4GHzISMBand
CommunicationStandard |O-LinkWireless

Modulation GFSK,Modulationindex= 0.5
RadioPeak OutputPower 10[dBm]

LEDs e PowerSupply[1,2]

¢ |O-LinkWirelessStatus
e Ports[1..4]Status
¢ Digitaloutputs[1,2]
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Interfaces

Connectors

e Powerlnputconnector:PlugM12,Lcoded
o Pinnumberl:InputlL(PowerSupplyl)
Pinnumber2:Input2MGND2
Pinnumber3:InputlMGND1
Pinnumber4:input2L(PowerSupply?2)
Pinnumber5:Earthchassis

O O O O

e PowerOutputConnector:SocketM12,Lcoded
Pinnumberl:OutputlL(PowerSupplyl)
Pinnumber2:0Output2M(GND2)
Pinnumber3:0utputlM(GND1)
Pinnumber4:Output2L(PowerSupply2)
Pinnumber5:Earthchassis
e Ports[1,2]Connectors:SocketM12,Acoded,ClassB
Pinnumberl:OutputlL(PowerSupplyl)
Pinnumber2:Output2L(PowerSupply2)
Pinnumber3:0OutputlM(GND1)
Pinnumber4:10LCQ(Datasignal)
Pinnumber5:0utput2M(GND2)
e Ports[3,4]Connectors:SocketM12,Acoded,ClassB
o Pinnumberl:OutputlL(PowerSupplyl)
Pinnumber2:DigitalOutput
Pinnumber3:OutputlM(GND1)
Pinnumber4:I0LCQ(Datasignal)
Pinnumber5:Notconnected

o O O O O o O O O O

o O O O

Antenna

Protocols

SMAConnectorforexternalantenna.

Communication

e |OLink
o Supportedtransmission types:COM1,COM2,COM3

o Revisionl.1.2
o ClassA,B

¢ |OLinkWireless
o Versionl.1

OperatingFrequencyBands

2401-2480[MHZ]

Maximum Radio-Frequency
Power

10[dBm]

Page360f41

Copyright©2023CoreTigoLtd.




. TigoHubi4UserManual @ CoreT |.g 0

CE o EN301489-17
e EN300328
o ENG62479
e EN61326-1
FCC e FCC ID: 2ATSM-TIGOHUB

e FCCCFRTitle47Partl5SubpartCSection15.247
¢ FCCCFRTitle47Part15SubpartB

Safety IEC61010-1
UL61010-1andCSAC22.2N0.61010-1

RoHS Complied

Reach Complied

Shock&Vibrations e SineVibration: IEC60068-2-6

e Randomvibration: IEC60068-2-64
e Shock: IEC 60068-2-27
e Bumps:IEC60068-2-27

ToreadmoreaboutlO-LinkWirelesssolutionsfollowthislinkhttps://www.coretigo.com/solutions/.

OperatingConditions

OperatingTemperature | -20°Cto65°C

RelativeHumidityRating | RH5%t093%,non-condensing

Altitude Upto 2000m
Pollution Degree3
IPRating IP65

Emission ¢ EN61000-6-2

o EN55016-2-3Radiatedemission
o EN55022Conducted emission

Immunity o EN61000-6-2

o EN61000-4-2Electrostaticdischarge
EN61000-4-3Radiated immunity
EN61000-4-4Fasttransients/burst
EN61000-4-5Surgeimmunity
EN61000-4-6Conductedimmunity

O O O O
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Power Supply 1 UA Power LED [OLW LED
|0-Link Wireless ‘Dl‘ I:r
L1+
. > L1+ N
—L- . -
Power supply 18-32 VOC TigoHub i4
L2+ L2+ N
+ | L2- L2- N
ot
US Power LED
FigurelO:BlockDiagram- Power
Port class B
|0-Link Wireless
e L1+ —»
L2+ ——
P1/P2 «—— CQ ——| |0L Device
L2- ———>
_[>|°_ — L1- —»
Status LED

Figurell:BlockDiagram-Portsland2
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Port class A option 1

|0-Link Wireless

37 L1+ ——»
10 >
P3/P4 «—— CQ ———| |0L Device
of D - ——
0O LED Status LED

Port class A option 2

|0-Linl¢ Wireless

TF

P3/P4 «——CQ ——> |0L Device

L+ — =

L1 —»

o Srs
D0 LED Status LED
| 10 Digital

L+ ——  Actuator

Ll- ———»

Y

Figurel2:BlockDiagram-Ports3and4
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Dimensions

Units are in mm

11. CustomerSupport

Foranyissue,question,ortoreportabug,contactsupport@coretigo.com

Or visitourCustomerSuccessPortalat:<https://support.coretigo.com/index.php?/home/login>
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Appendix—PartNumber
Partnumber:CT221-0057-03

e Generation:2
Productldentifier:2

. ProductType:1
. Protocol: 0057

. Characters IdentifierofFeatures
. Version:03
G X Y 2777 iii vV
Generation | Product Product Protocol | Feature’sCharacter Version
Identifier Type Identifier
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