
GraphicOperatorTerminal
InstallationManual

EditionB,October2014

AKI-CDC-MOD-21T21.5”TouchscreenHMI

Keepallmanuals asaproduct component during the life spanof the product.
Passallmanuals to future users / owners of theproduct.



RecordofDocumentRevisions

Revision Remarks

A, 07/2013 Preliminary edition

B, 10/2014 UpdatedUL information

HardwareRevision

Revision Firmware revision Software revision Remarks

06/2013 2.0-SP1 Initial release

10/2014 b1.2.0.3 2.10

IMPORTANTNOTICE

Technical changeswhich improve theperformanceof thedevicemaybemadewithoutpriornotice!
Printed in theUnitedStates ofAmerica. This document is the intellectual property ofKollmorgen™. All rights reserved. No
part of thisworkmaybe reproduced in any form (byphotocopying,microfilmor anyothermethod) or stored, processed,
copiedor distributedbyelectronicmeanswithout thewrittenpermissionofKollmorgen™.

ky Kollmorgen |October 2014 2



AKI-CDC-MOD-21T |CONTENTS

1 General
1.1 AboutThisManual . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2 SafetyPrecautions
2.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.2 ULand cUL Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.3 During Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2.4 DuringUse .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.5 Service andMaintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.6 DismantlingandScrapping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.7 AppearanceofAir in TouchScreen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

3 Installation
3.1 SpaceRequirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3.2 InstallationProcess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3.2.1 Connections to theController . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
3.2.2 OtherConnectionsandPeripherals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

4 HardwareReplacement
4.1 Replacing theFanandFilter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
4.2 Replacing the2.5”SATAMassStorage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
4.3 ReplacingaCompactFlashorCFastMemoryCard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
4.4 Replacing theBattery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

5 TechnicalData
6 ChemicalResistance
6.1 MetalCasing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
6.2 TouchScreenandOverlay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

6.2.1 AutotexF157/207 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
6.2.2 TouchScreenSurface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
6.2.3 TouchKeyboardandScreenProtectionFilm .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

7 OperatorPanelDrawings
7.1 Connectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
7.2 CommunicationPorts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
7.3 AKI-CDC-MOD-21TOutline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

8 Additional InstallationTips
8.1 Grounding theOperatorPanel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
8.2 EthernetConnection in theOperatorPanel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
8.3 ToAchieveBetterEMCProtection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
8.4 Ambient Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
8.5 Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
8.6 Galvanic Isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
8.7 CableandBusTerminationRS485 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
8.8 BootPriority . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
8.9 EnteringBIOS .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
8.10 ResetSwitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

ky Kollmorgen |October 2014 3



AKI-CDC-MOD-21T |GENERAL

1 GENERAL

1.1 AboutThisManual

All AdvancedKollmorgen Interfacesare developed to satisfy thedemandsof human-machine
communication. Built-in functions suchasdisplayingand controlling text, dynamic indication, time
channels, alarmand recipehandling are included.

TheAdvancedKollmorgen Interfacesworksprimarily in anobject-orientedway,making it easy to
understandanduse. Configuration is carriedout onaPCusing theKollmorgenVisualizationBuilder
configuration tool. Theproject can thenbe transferredandstored in theoperator panel itself.

Various typesof automation equipment suchasPLCs, servos or drives canbeconnected to the
AdvancedKollmorgen Interfaces. In thismanual, the term “the controller” refers to the connected
equipment.

Thismanual explains how to install the operator panel. Please refer to theKollmorgenVisualiza-
tionBuilderProgrammingand Installationmanual for further information.
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2 SAFETYPRECAUTIONS
Both the installer and theowner and/or operator of the operator panelmust readandunderstand
this installationmanual.

2.1 General

• Read thesafety precautions carefully.
• Check thedelivery for transportation damage. If damage is found, notify the supplier as soonas

possible.
• Thesupplier is not responsible formodified, alteredor reconstructedequipment.
• Useonly parts andaccessoriesmanufacturedaccording to specificationsof the supplier.
• Read the installation andoperating instructions carefully before installing, usingor repairing

theHMIpanel.
• Never allow fluids,metal filingsorwiring debris to enter anyopenings in theHMIpanel. Thismay

cause fire or electrical shock.
• Only qualifiedpersonnelmayoperate theHMIpanel.
• Storing theHMIpanelwhere the temperature is lower/higher than recommended in thismanual

can cause theLCDdisplay liquid to congeal/become isotopic.
• TheLCDdisplay liquid containsapowerful irritant. In caseof skin contact, wash immediately

with plenty ofwater. In caseof eyecontact, hold theeyeopen,flushwith plenty ofwater andget
medical attention.

• The figures in thismanual servesan illustrative purpose. Becauseof themanyvariables
associatedwith anyparticular installation, the supplier cannot assume responsibility for actual
usebasedon the figures.

• Thesupplier neither guarantees that theHMIpanel is suitable for your particular application, nor
assumes responsibility for your product design, installationor operation.

• It is recommended to turn onand shut down theHMIpanel at least oncebefore installingany
components/cardsor before connecting theoperator panel to external devices, like for example
serial devices.

2.2 ULandcUL Installation

• This equipment is suitable for use inClass2non-hazardous locationsonly. [Combinationsof
equipment in your systemare subject to investigationby the local authority having jurisdiction
at the timeof installation].

• All deviceshave to be supplied by aClass2power supply.

Donotdisconnect equipmentunlesspowerhasbeen removedor thearea is known tobe
non-hazardous
AVANTDEDECONNECTERL’EQUIPEMENT,COUPERLECOURANT
OUS’ASSURERQUEL‘EMPLACEMENTESTDESIGNENONDANGEREUX.

OnlyULandcULapprovedexpansionunits are allowed tobeconnected to theport designated
“EXPANSION”. At themoment therearenosuchunits evaluatedor allowed.
SEULESLESUNITÉSD'EXTENSIONCERTIFIÉESULET
cULPEUVENTÊTRERACCORDÉESAUPORTDÉSIGNÉ«EXPANSION».
ÀL'HEUREACTUELLE,AUCUNEUNITÉDECETYPEN'AÉTÉTESTÉE
OUAUTORISÉE.
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Donot replaceexpansionunit unlesspowerhasbeenswitchedoff or thearea isknown to
benon-hazardous.
NEREMPLACEZL'UNITÉD'EXTENSIONQUESILE
COURANTAÉTÉCOUPÉOUSILAZONEESTJUGÉENONDANGEREUSE.

• This product contains abattery; thismust only be changed in anareaknown to benon-hazardous.
• Replace thebatterywith aBR2032battery. Useof another typeof batterymaypresent a risk of

fire or explosion.

Batterymayexplode ifmistreated. Donot recharge,disassembleordisposeof infire.
LABATTERIEPEUTEXPLOSERENCASDEMAUVAISEMANIPULATION.
NELARECHARGEZPAS,NELADÉMONTEZPASETNELAJETEZ
PASDANSLEFEU.

• For useona flat surfaceof a type4Xenclosure indoor useonly.
• Useminimum75°Ccopper conductors only.
• Tomakewiring connections to thepower supply connector, follow the tablewith cableand torque

specifications below:

TerminalBlockConnector WireSize TQLb.In.

X1/X100Phoenix connectors AWG30–12 5–7

X1/X100Anytek connectors AWG24–12 3.5

• ThesedevicesareClass2 suppliedprogrammable controllers (industrial PCs) for the use in
industrial control equipment andare intended to be (front) panelmounted (Type1and4x for
indoor useonly).

Caution:
Theenclosureprovidesadegreeofprotectionof at least IP20,butwhen installed inan
apparatus, it shouldmeet IP54.
LEBOÎTIEROFFREUNDEGRÉDEPROTECTIOND'AUMOINS IP20,MAIS
LORSQU'ILEST INSTALLÉDANSUNAPPAREIL, ILDOITÊTREDECLASSE IP54.

2.3 During Installation

• TheHMIpanel is designed for stationary installation onaplanesurface,where the following
conditions are fulfilled:
– nohighexplosive risks
– no strongmagnetic fields
– nodirect sunlight
– no large, sudden temperature changes

• Install theHMI panel according to theaccompanying installation instructions.
• Ground theHMIpanel according to theaccompanying installation instructions.
• Only qualifiedpersonnelmay install theHMIpanel.
• Separate thehigh voltage, signal andsupply cables.
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• Make sure that the voltageandpolarity of the power source is correct before connecting theHMI
panel to thepoweroutlet.

• Peripheral equipmentmust beappropriate for the applicationand location.

2.4 DuringUse

• Keep theHMIpanel clean.
• Emergency stopandother safety functionsmaynot becontrolled from theHMIpanel.
• Donot useexcessive force or sharp objectswhenoperating the touchscreen.

2.5 ServiceandMaintenance

• Only qualifiedpersonnel should carry out repairs.
• Theagreedwarranty applies.
• Before carrying out any cleaningormaintenanceoperations, disconnect the equipment from

theelectrical supply.
• Clean thedisplayand surrounding front coverwith a soft cloth andmild detergent.
• Replacing thebattery incorrectlymay result in explosion. Only usebatteries recommended

by the supplier. During thewarranty period, the battery needs to be replacedbyanauthorized
Kollmorgen service center.

• Theunit canbe reset by using the reset switch locatedbehind the fan.

2.6 DismantlingandScrapping

• TheHMIpanel or parts thereof shall be recycledaccording to local regulations.
• The following components contain substances thatmight behazardous to health and the

environment: lithiumbattery, electrolytic capacitor anddisplay.

2.7 AppearanceofAir inTouchScreen

The layer structure of the touch screencontainsair and in rare casesappearanceof bubbles can
arise. This is purely cosmetic anddoesnot affect any functionality of theHMIpanel. Theappearance
canoccur under certain environmental conditions suchas temperature, humidity, andatmospheric
pressure.
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3 INSTALLATION

3.1 SpaceRequirements

• Maximum installation plate thickness: 8mm
• Space requirements inmillimeterswhen installing theoperator panel:

556 mm

34
7 

m
m

50 mm

100 mm

50 mm
100 mm

100 mm

Note:
Thedimensionson thedrawingarenot proportional.

Caution:
Theopeningson theenclosureare for air convection. Donot cover theseopenings.
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3.2 InstallationProcess

The following is needed:

• ATorxTX7screwdriver

1. Unpack and check thedelivery. If damage is found, notify the supplier.

Note:
Place theHMIpanel ona stable surfaceduring installation.
Dropping theHMIpanel or letting it fallmaycausedamage.

2. To cut a correct opening for theHMI panel, use the cut out dimensions in theoutlinedrawing. For
more information, see sectionsOperatorPanelDrawingsandTechnicalData.

3. Secure theHMIpanel in positionby screwing theM4Torx screw, allowing thebuilt-in bracket to
tightenagainst the panel:
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4. Connect the cables in the specifiedorder, according to thedrawingand stepsbelow.

Caution:
• TheHMIpanelmust bebrought to ambient temperaturebefore it is startedup. If condensation forms, ensure

that theHMIpanel is dry before connecting it to thepoweroutlet.
• Ensure that theHMIpanel and the controller systemhave the sameelectrical grounding (reference voltage

level), otherwiseerrors in communicationmayoccur.
• Ensure that the voltageandpolarity of thepower source is correct.
• Separate high voltage cables fromsignal and supply cables.
• Shieldedcommunication cables are recommended.

24V DC

RS232/
RS422/
RS485  24V DC

A
D

Controller

PowerB

Ethernet

C

– Connect cableA.
– Connect cableB, usinganM5screwandagrounding conductor (as short aspossible), that is

sized correctly according to local electrical codes.
– Connect cableC.
– Connect cableD. The recommendedcross-section of the cable is 2.5mm2.

5. Carefully remove the laminated filmover theHMIpanel display, to avoid static electricity that could
damage thepanel.
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3.2.1 Connections to theController

For informationabout the cables to beusedwhenconnecting theHMIpanel to the controller, please
refer to thehelp file for the driver in question.

3.2.2 OtherConnectionsandPeripherals

Cables, peripheral equipment andaccessoriesmust be suitable for the application and its
environment. For further details or recommendations, please refer to the supplier.
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4 HARDWAREREPLACEMENT
This section contains instructionsonhow to replaceoperator panel hardware. Only components
included in the latest bill ofmaterial and spare parts list are allowed.

4.1 Replacing theFanandFilter

The following is needed:

• Anew fan
• ATorxTX10andaTX20screwdriver

Note:
Makesure to useadequateESDprotection.

Follow thesteps below to replace the fanand fan filter:

1. Power off the operator panel.

2. Remove the fan lid by removing the twoM3x6Torx screws.
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3. Remove the fan filter.

Figure 4-1: A.Screw,M3x6Torx
B.Fan lid
C.Fan filter
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4. Remove the fanby removing the twoM4x35Torx screws.

Figure 4-2: A.Screw,M4x35Torx
B.Fan

5. Reassemblewith new fanand filter in reverseorder. Useamaximum torqueof 0.4Nmwhen
fastening the fan screws.
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4.2 Replacing the2.5”SATAMassStorage

The following is needed:

• Anew2.5”SATAmassstorage
• ATX10Torx screwdriver

Note:
Makesure to useadequateESDprotection.

Follow thesteps below to replace the2.5”SATAmassstorage:

1. Power off the operator panel.

2. Remove the front frameassembly by removing theeightM3x8Torx screwson theback cover
assembly.

Caution:
Duringdisassembly, it is important to takecareof thecablebetween the front and the rear
part. If youdisconnect a cable, besure that the right cablewill be in the rightpositionwhen
assembling.

Note:
Theexchangeof electronic components isonly for experiencedprofessionals.
Incorrecthandlingof electroniccomponentsor cablesplugged inwrong, can lead to the
destructionof thedevice.

3. Remove the fourM3x4Torx screwson the twohard drive brackets. Remove the twohard drive
brackets.

4. Remove the twoM3x6Torx screws that are securing thebrackets to theCPUboard.
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5. Remove theharddisk drive from theharddrive connectionon theCPUboard.

6. Reassemblewith thenewharddisk drive in reverseorder.

Figure 4-3: 1. 2.5”SATAmassstorage
2. CompactFlash slot
3. CFast slot
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4.3 ReplacingaCompactFlashorCFastMemoryCard

The following is needed:

• AnewCompactFlashorCFastmemory card.
• ATX10Torx screwdriver

Note:
Makesure to useadequateESDprotection.

Follow thesteps below to replaceamemory card:

1. Power off the operator panel.

2. Follow the instructions in chapterReplacing the2.5”SATAMassStorage to remove the front
frameassembly.

3. Install the newmemory card in its intended slot illustrated in figure below.

Figure 4-4: 1. 2.5”SATAmass storage
2. CompactFlash slot
3. CFast slot

4. Reassemble in reverseorder.
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4.4 Replacing theBattery

The following is needed:

• AnewBR2032 (orCR2032) battery.
• ATorx screwdriver

Note:
Makesure to useadequateESDprotection.

Follow thesteps below to replace thebattery:

1. Power off the operator panel.

2. Follow the instructions in chapterReplacing theFanandFilter to remove the fanandaccess the
battery.

3. Replace thebattery.

4. Reassemble in reverseorder.

Figure 4-5: 1. ScrewM4x35Torx
2. Fan
3. Battery
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5 TECHNICALDATA

Parameter AKI-CDC-MOD-21T

Front panel,
W×H×D

556×347×87mm

Cutout dimensions,
W×H

539×331mm

Mountingdepth 79mm(179mm includingclearance)

Standalone
mounting

VESA100×100
Note: Maximumscrew length forVESAmounting is 5.5mm. Usageof longer screws
may lead to damage.

Front panel seal IP 65

Rearpanel seal IP 20

Touchscreen
material

Polyester onglass, resistive.
Overlay: AutotexF157orF207(1).

Touchscreen
operations

1million finger touchoperations

Reverseside
material

Powder-coatedaluminum

Framematerial Powder-coatedaluminum

Weight 8.1 kg

Serial port for
COM1RS232and
COM2
RS422/RS485

9-pinD-subcontactwithRS232RTS/CTS, chassis-mounted femalewith standard
locking screws4-40UNC
Note: RS422 Interface is not available yet.

Serial port for
COM3RS232and
COM4
RS422/RS485

9-pinD-subcontactwithRS232RTS/CTS, chassis-mounted femalewith standard
locking screws4-40UNC
Note: RS422 Interface is not available yet.

Ethernet 2×10/100/1000Base-T (shieldedRJ45)

USB 4×USBHost 2.0,maxoutput current 500mA

Processor Intel®Celeron®B810E (2×1.6GHz), 2MBL2Cache, Intel®QM67Chipset
Optional: Intel®Core™ i32310E (2×2.1GHz) (Hyperthreading), 3MBL2Cache,
QM67Chipset
Optional: Intel®Core™ i72715QE (4×2.1GHz) (Turbo2.0,Hyperthreading),
6MBL2Cache,QM67Chipset

External storage
media

viaUSB

MemoryRAM 2GB* / 4GB*DDR-3SO-DIMM1333MHz
*dependingonProcessorModule

LED 1×multi-color

Real timeclock Yes (on chip)

Battery Lithiumbattery typeBR2032 (orCR2032), exchangeable

Power consumption
at ratedvoltage

125W
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Parameter AKI-CDC-MOD-21T

Fuse 10A

Power supply DC input range: 18VDC to32VDC (140W)ATXstandard
CE:Thepower supplymust conformwith the requirements according to IEC60950
and IEC61558-2-4.
ULandcUL:Thepower supplymust conformwith the requirements for class II power
supplies.

Display TFT-LCDwith LEDbacklight. 1920×1080pixels, 16.7million colors

VGA 1×VGA: resolutionmax. 2048×1536@75Hz

DVI 1×DVI-DsingleLink: Resolutionmax. 1600×1200or 1920×1200 (with reduced
blanking)

Activeareaof
display,W×H

476.64×268.11mm

Operating
temperature

0 °C to+50 °C

Storage temperature -20 °C to+70 °C

Relative humidity in
operation

<85%non-condensed

ULapproval Yes,UL508
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6 CHEMICALRESISTANCE

6.1 MetalCasing

The frameandcasingmaterial is powder-coatedaluminum. This powder paintwithstandsexposure
to the following chemicalswithout visible change:

Acetic acid 10% Phosphoric acid 4%

Citric acid 10% Phosphoric acid 10%

Diesel Seawater

Distilledwater Sodiumchloride2%

Edible oil Sodiumchloride20%

Fuel oil Sulphuric acid 20%

Hydrogenperoxide3% Tapwater

Thepowder paint shows limited resistance to the following chemicals at room temperature:

Butanol Nitric acid 3%

Hydrochloric acid 5% Nitric acid 10%

Isopropyl alcohol Phosphoric acid 43%

Sodiumhypochlorite 10% Turpentine

Note:
If exposure toanyof theabovechemicals isdemanded, it is recommended tofirst test the
chemical in ahiddenspotof themetal casing.

Thepowder paint shows little or no resistance to the following chemicals at room temperature:

Acetic acid, conc. Methyl-ethyl ketone Toluene

Acetone Nitric acid 30% Trichlorethylene

Ammonia5% Phenol Xylene

Ammonia, conc. Sodiumhydroxide5% 97octaneunleadedpetrol

Ethyl acetate Sodiumhydroxide30% 98octane leadedpetrol
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6.2 TouchScreenandOverlay

6.2.1 AutotexF157/207

AutotexF157orF207 covers theoverlay surrounding the screen.

SolventResistance

AutotexF157/F207withstandsexposure ofmore than24hours durationunderDIN42115Part 2 to
the following chemicalswithout visible change:

Ajax /Vim in solution Downy / Lenor(1) Phosphoric acid (<30%)

Alkalicarbonate solution(1) Ethanol Potassium ferricyanide

Ammonia (<40%)(1) Glycerine Potassiumhydroxide (<30%)

Acetic acid (<50%) Glycol PureTurpentine

Ariel powder in solution(1) Gumption(1) SBP60/95(1)

Bleach(1) Hydrochloric acid (<36%) Sulfuric acid (<10%)

Castor oil Linseedoil Tomato ketchup

Caustic soda (<40%)(1) Methanol Trichloroacetic acid (<50%)

Cutting oil Nitric acid (<10%) WhiteSpirit

Cyclohexanol Paraffinoil Windex(1)

Diacetonealcohol Persil powder in solution(1) Wisk

Diesel Petroleumspirit(1) Acetonitrile

(1) Extremely faint glossingof the texturewasnoted.

AutotexwithstandsDIN42115Part 2 exposure of up to 1hour duration toglacial acetic acidwithout
visible change.

Autotex is not resistant to highpressure steamat over 100 °Cor the following chemicals:

Concentratedmineral acids Benzyl alcohol

Concentrated caustic solution Methylene chloride

6.2.2 TouchScreenSurface

The touch screen surfaceon theoperator panelwithstandsexposure to the following solventswithout
visible change:

Solvents Time

Acetone 10minutes

Isopropanol 10minutes

Toluene 5hours
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6.2.3 TouchKeyboardandScreenProtectionFilm

Autotex

SolventResistance

Thechemical resistance forAutotexF157andF207 is described in sectionAutotexF157/207.

OutdoorUse

In commonwith all polyester based films,AutoflexEBA180L is not suitable for use in conditionsof
long-termexposure todirect sunlight.

Note:
The layer structure of the touch screencontainsair and in rare casesappearanceof bubbles canarise. This is
purely cosmetic anddoesnot affect any functionality of thepanel. Theappearance canoccur under certain
environmental conditions suchas temperature, humidity, andatmospheric pressure.
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7 OPERATORPANELDRAWINGS

7.1 Connectors

1 2 3 4 5 6 7 8 9
DVI LAN BCOM 1/2COM 3/4VGA USBLAN A

Pos. Connector Description

1 DVI Externalmonitor

2 VGA Externalmonitor

3 COM3/4 CommunicationPorts

4 COM1/2 CommunicationPorts

5 LANPort B 1×10/100/1000Base-T (shieldedRJ45); Intel 82574

6 LANPort A 1×10/100/1000Base-T (shieldedRJ45); Intel 82574

7 USB 2×USBHost 2.0,maxoutput current 500mA

8 USB 2×USBHost 2.0,maxoutput current 500mA

9 Power supply DC input range: 18-32VDC (140W)ATXstandard

7.2 CommunicationPorts

Serial port, 9-pin female Serial port, 9-pin female
Pin

COM1 COM2 COM3 COM4

1 -
RS422Tx+

RS485Tx+/Rx+
-

RS422Tx+

RS485Tx+/Rx+

2 RS232RxD - RS232RxD -

3 RS232TxD - RS232TxD -

4 - RS422Rx+ - RS422Rx+

5 GND GND GND GND

6 -
RS422Tx-

RS485Tx-/Rx-
-

RS422Tx-

RS485Tx-/Rx-

7 RS232RTS - - RS422RTS+

8 RS232CTS - - RS422RTS-

9 - RS422Rx- - RS422Rx-

Note: RS422 Interface is not available yet.
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7.3 AKI-CDC-MOD-21TOutline

max. 8 mm
8

79

3299 9

347

9
9

537
556
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8 ADDITIONAL INSTALLATIONTIPS
Whenexperiencing communication problems in for examplenoisy environments orwhenoperating
close to temperature limits, the following recommendationsare to benoticed.

8.1 Grounding theOperatorPanel

1

2

3

4

5

6

5350

Door

Operator panel

Ferrite core

Mounting plate in the cabinet

Power supply

24 V DC

Theoperator panel’smounting clampsdonot providea secure grounding connection between the
panel and thedevice cabinet, see1 in drawingabove.

1. Connect awire that is sized correctly according to local electrical codesbetween theoperator
panel’s quick-connect plinth and thepanel’s chassis, see2 in drawingabove.

2. Connect awireor groundingbraid that is sized correctly according to local electrical codes
between theoperator panel’s chassis and theclosest groundingpoint on thedoor, see3 in
drawingabove.

3. Connect a strongbut short groundingbraid between thedoor and thedevice cabinet, see4 in
drawingabove.

4. Twist the cables onto the24VDC feed, see5 in drawingabove.

2 turns around the ferrite coreprovide4 times the suppressionof 1 turn.

3 turns around the ferrite coreprovide9 times the suppressionof 1 turn.

A ferrite core suppresses disturbances to the24V feed, see6 indrawingabove.

Note:
Thegroundingwires should be short and theconductor should havea largearea.
A long, thin groundingwire hasavery high impedance (resistance) at high frequenciesandwill not guide
disturbances to theground.
Multi-wire conductorsarebetter than singlewire conductorswith the samearea.
Abraidedconductorwirewith the samearea is evenbetter. Thebest is a short, thickgroundingbraid.
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8.2 EthernetConnection in theOperatorPanel

1

2

3

4

5

RJ45

RJ45

RJ45

RJ45

RJ45

RJ45

RJ45

RJ45

Industrial Ethernet

Operator panel

Operator panel

Operator panel

Operator panel

Shielded
Short and
unshielded

0.1 μF
250 V

1-1

3-3

8-8

2-2

In some industrial units forEthernet, theRJ45 contact’s shield is connected to the chassis via a
capacitor, see1 in drawingabove.

Theoperator panel’sEthernet shield is directly connected to the chassis, see2 indrawingabove.

1. Checkwhether theotherEthernet unit has its shield directly groundedor grounded via a capacitor.

Note:
Inmanycases, connecting the shieldedEthernet cabling to the chassis at bothends is inappropriate. Humor
grounding loops canoccur. Unshielded cablingmayeven result in fewer communicationerrors.

Agood solutionmaybe tousea shieldedEthernet cable, but to connect the shield at oneendonly.

Oneoption is to break the shield, see3 in drawingabove.

Amoreelegantmethod is to expand the shieldedEthernet cablingwith a pieceof unshieldedEthernet
cable, see4 in drawingabove.

Theshield canbegrounded via anexternal 0.1 µF/250Vplastic capacitor, see5 in drawingabove.
Thiswill connect theHF transients to ground.
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8.3 ToAchieveBetterEMCProtection

• Use shielded cables forRS232communication.

• Use twistedpair andshielded cabling forRS422andRS485.

• Use the cabling intended for the bus type;Ethernet, Profibus,CC-Link,CAN,DeviceNet etc.

• Install and connect according to applicable specifications for the relevant bus standard.

• Use shielded cabling forEthernet, preferablywith foil andabraidedshield.

• D-sub covers should beshielded, and the shield shouldbe connected to the cover 360°where
the cable enters.

• Connect the shield at both ends.

Shielded cable

Not same potential

Ground plane 1 Ground plane 2

Ground plate Ground plate in another building

0.1 μF/250 V

With longer distances, there is a risk that the groundpotentialmaybedifferent. In that case, the shield
should only be connectedat oneend. Agoodalternative is to connect theother endof the shield to the
ground via a0.1µF/250Vplastic capacitor. Both endsare thenconnected to theground in termsof
HF, but only connected to thegroundat oneend in termsof LF, thusavoiding the50/60Hzgrounding
loops.

Metal cabinet Metal cabinet

Terminal or connector Terminal or connector

EMC cable gland Plastic cable gland

Shielded cable

Sh
or

t 
di

st
an

ce

Cable clamp
in steel

Shielded cable

1. UseanEMCcable glandor regular plastic cable gland, remove theouter jacket and connect the
shield to the installation platewith a360°metal cable clamp.

2. Place the24VDCandcommunications cabling in one cable trunk/cableduct and230/380VAC
inanother. If the cablesneed to becrossed, cross themat 90° only. Avoid combining the cabling
for stronger 24VDCoutputswith the communication cabling.

Ferrite cores that are snappedonto the shielded cablingmay removeminor disturbances. Large
ferrite pieces that are snappedontounshieldedcablingandwhere thewires go2-4 timesaround the
cores areapproximately 5-25 timesmoreefficient.
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8.4 AmbientTemperature

Themaximumambient temperature for the operator panel is provided in the specifications. The
ambient temperature refers to the temperature in thedevice cabinetwhich cools theoperator panel’s
electronics.

Operator
panel

Power

Power

Power

30 °C outside

Top
50 °C inside

Bottom
40 °C inside

Middle
45 °C inside

Airflow

Axial fan
120 x 120 mm

Inmost cases, the ambient temperature for the operator panel is significantly higher than thedevice
cabinet’s ambient temperature.

If the cabinet is tall and there are anumberof heat-generating devices, the temperatureat the top
of the cabinetwill be considerably higher than the theoretical temperature increase thatwould be
expected. All electronics are sensitive toheat. The lifespanof anelectrolytic capacitor is cut in half
with an8-10 °C increase in temperature. A15-20 °C temperature increase results in a quarter of the
lifespanetc.

Rittal hasagoodprogram for estimating theanticipatedaverage temperature in the cabinet aswell as
a largeprogram for controlling the temperature in thedevice cabinet.

Anenamel-coated steel cabinet hasa radiant heat valueof 5.5W/m2anddegreesC.

Installing a fan inside the cabinetwill evenout the temperature,whilemovingair provides
considerably better cooling than still air.

Install the fan so that it sits in the cooler areaandblows coldair against the operator panel. If the fan
ismountedat the topandsuckswarmair upwards, the fan’s ambient temperaturewill be higher,
resulting in a shorter lifespan.

Theoperator panel’s losseffect = supply voltage x current. Virtually nopower goes to external users
andno loss effects due to inputs.
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8.5 Safety

Most of the operator panels are fedwith 24VDC.

4

1

2

4

3

4

Power supply
230 V AC to 24 V DC

Power supply
230 V AC to 24 V DC

Power supply
230 V AC to 24 V DC

Operator panel

Operator panel

Operator panel

Distance?

Small controller with expansion unit

+24 V

+24 V

+24 V

0 V

0 V

0 V

230 V AC

COM1

COM100

Ch0

Ch1

Ch100

Ch101

5355

If a power supply thatmeets safety standards is usedandonly feeds theoperator panel, there is no
problem. See1 in drawingabove.

However, if a 24Vunit that also feedsother units is used, there is reason to becautious, see2 in
drawingabove. Theoperator panel doesnot have insulation thatmeets safety requirements in the
event of apotential short circuit between230VACand24VDC. It is assumed that the 24V feed is
secure, for example,SELVaccording toEN60950 (protection against electric shock) andUL950.

Note:
Here is anexample that explainswhyasecure24VDC feedcanbe ruinedbymixing24V relay contactswith
230VAC relay contacts in a smaller controller. Check that the clearancesandcreepagedistancesbetween
24VDCand230VAC fulfill EN60950orUL950. If not, input a separate 24Vunit into theoperator panel.

If there is a substantial distancebetween the relay contacts for 24VDCand230VAC, it isOK to use
the same24Vdevices for all feeds. See3 indrawingabove.

Connect 0Von the24V feed to theground, see4 indrawingabove. This offers threeadvantages:

• Safety is increased. The24V feedwill not be live in theevent of a faulty connection or short circuit
between0V (24V) and230Vphase.

• Transients on the24V feedare connected to theground.
• No risk that the 24V feed is at a high level in relationship to theground. This is not unusual since

there is high static electricity.
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8.6 Galvanic Isolation

There is nogalvanic isolation onanypart of theHMIpanel.

8.7 CableandBusTerminationRS485

• Ifmaximum transfer distanceandmaximum transfer speed is needed, shieldedand twistedpair
cable should beused. Themutual capacitancemaynot exceed52.5 pF/m, and the cable area
shouldbeat least 0.25mm2 (AWG24).

• 0V, the reference voltage for communication shouldbe included in the cabling. With two-way
communication use twopairs; onepair for communicationandonepair for 0V.

• Theshieldmust begroundedat oneend. Theother end is usually grounded, butwith longer
distancesorwhen there is a difference in thegroundpotential, the shield should beconnected
to theground via 0.1µF/250Vplastic capacitor to prevent ground current in thebraided shield.
Anumberofmanufacturers recommend that the shield begroundedat eachnode. Various
manufacturers havedifferent systems for bus termination.

Dependingon the recipients’ design, thebuswiresmaybeon the same level or require pull-up or
pull-down toensure that no faulty signals are detectedwhen thebus is in restingmode (all transmitters
are disconnected).
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8.8 BootPriority

Theboot priority is the order inwhich thehardware storagedevicesare read.

PressingF7during bootwill displayadropdownmenuwith all available bootable devices.

A changeof the boot priority is only temporary. Onnext startup theboot prioritywill be restoredback
to the factory setting.

8.9 EnteringBIOS

Caution:
Unlessyouareanexpert computeruser, donotchange theBIOSsettings for thisprogram.
Certain changescancauseyouroperatorpanel towork incorrectly.

Note:
BeforeusingBIOSsetup, it is recommended towritedown thesetup information for future
reference.

Note:
It is recommended to turnonandshutdown theoperatorpanel at least oncebefore installing
anycomponents/cardsorbeforeconnecting thepanel to externaldevices, like for example
serial devices.

1. Connect aUSBKeyboard.

2. Connect power supply and turn on theoperator panel.

3. While booting, press theF2 key immediately after the keyboard is initialized. The initialization is
indicatedby the keyboard LED's.

If F2 is pressedbefore the keyboard is initialized, this keystrokewill be lost.

If youwaited too longand theoperating system logoappears, continue towait until the operating
systemdesktop is appearing. Then, shut down theoperator panel and try again.

Note:
Thekeysused toenter theBIOSsetupareDELandF2.

Thesystemsetupallows to:

• Change the systemconfiguration (new installed hardware).
• Setupboot devicesand sequences.
• Setupor changeuser options, for example passwords.
• Read the installedmemoryandenvironmental parameters, for exampleCPUheat.

Formore information, refer to theBIOSmanual.

8.10 ResetSwitch

A reset switch is locatedunder the fan lid.
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Follow the instructions in chapterReplacing theFanandFilteronhow to remove the fan lid to access
the reset switch.
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9 APPENDIX 

This appendix provides information for accessing the HMI service menu and interfacing 
an AKI to an AKD PDMM and Programmable Automation Controller (Panel PAC). 

9.1 HMI Service Menu 

The HMI provides a service setting menu to perform touch calibration, IP settings, self-
tests, and other options. After a project is loaded onto a panel, the service menu is 
accessible by following the procedures described below. 

1. Apply power to the panel. 

2. When the hourglass displays, press a finger on the screen and hold for approximately 
20 seconds. 

3. Enter a PIN code if the service menu is password protected. 

4. The touch calibration screen displays the following message: 

“Tap anywhere on screen or touch calibrate will start in 10 seconds.” 

5. Press finger on screen again to enter the service menu. 

The Service Menu displays: 

 

Note: Additional information about the Service Menu options are available in the 
Kollmorgen Visualization Builder (KVB) online help: HMI Panel System Software/Service 
Menu 

 

9.2 HMI to PDMM Connection and Programming 

Modbus TCP is used to communicate from the Ethernet port of an AKI panel to the X32 
connector on the top of an AKD PDMM, also referred to as an Ethernet service port. If the 
AKD PDMM is connected to a network, switch, or hub you can have Modbus 
communication active at the same time as you are programming the AKD PDMM with 
your computer through KAS Integrated Development Environment software (KAS IDE). 
This is also appropriate for TCP, HTTP, Profinet, or Ethernet IP communication that also 
uses the X32 port and any combination can be active simultaneously. 
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When using HMI panels the Modbus addresses are setup automatically through linking of 
the KAS IDE development software with the KVB development software. This is 
controlled in the KAS IDE dictionary using the KVB column and checkboxes that can be 
selected to share that variable (global or local) over Modbus. Each time the project is 
compiled this list is updated. If both software packages are installed on your computer, 
use the KAS IDE by right-clicking on the System option in the Project Explorer and select 
“Add HMI Device” to display a list of HMI panels that Kollmorgen has available. Double-
click on the project to launch KVB and automatically import tags and the target IP 
address for the KAS controller. 

9.3 HMI to PAC Connection 

The same Ethernet service port of the AKI panel can be used to connect and interface 
with a PAC. Using a standard Ethernet cable, connect the HMI to your network, switch, or 
hub. Communication is achieved by using Ethernet TCP/IP and the target IP address for 
the PAC is automatically linked in the KVB software as described in the HMI to PDMM 
Connection and Programming section of this document. 
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