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Thank you for choosing this Mitsubishi inverter plug-in option. This instruction manual provides handling information and precautions for use
of this equipment. Incorrect handling may cause unexpected failures or damage. In order to ensure optimal performance, please read this
manual carefully prior to use of the equipment. Please forward this manual to the end user of the equipment.

Safety instructions
Do not attempt to install, operate, maintain or inspect this product until you have read through this instruction manual and any
related documents carefully, and can use the equipment properly. Do not use this product until you have a full working
knowledge of the equipment, safety information and instructions. In this instruction manual, the safety instruction levels are
classified into "WARNING" and "CAUTION".

. Assumes that incorrect handling may cause hazardous conditions resulting in death or severe injury.
Warning

0 Assumes that incorrect handling may cause hazardous conditions resulting in moderate or slight injury,
« Caution or may cause physical damage only.

/\ Caution

Please note that even the level may lead to serious consequence depending on conditions. Please be
sure to follow the instructions of both levels as they are critical to personnel safety.

@ Electrical Shock Prevention

Warning

« Do not open the front cover of the inverter while power is on or while the inverter is running, as an electrical shock may result.

Do not operate the inverter with the front cover or wiring cover removed, as accidental contact with exposed high-voltage terminals and internal components
may occur, resulting in an electrical shock.

If power is off, do not remove the front cover except when necessary for wiring or periodic inspection. While the front cover is removed, accidental contact with
exposed high-voltage terminals and internal components may occur, resulting in an electrical shock.

Prior to starting wiring or inspection, confirm that input power to the inverter has been switched off via observation of the inverter’'s display panel. Additionally,
wait for at least 10 minutes after removal of input power, and then confirm that all residual voltage has been dissipated by using a voltage meter. Internal DC
bus capacitors may contain high voltages for several minutes after removal of input power, resulting in a dangerous situation should anything come into
contact with them.

All personnel involved in the installation or inspection of this equipment should be fully competent to perform the required work.

Always install plug-in options prior to wiring main power.

Do not touch the plug-in option with wet hands.

Do not subject the cables to scratches, excessive stress, heavy loads or pinching.




@ Injury Prevention

/\ Caution

To prevent explosions or similar damage, apply only the voltages specified in the instruction manual to each terminal.
To prevent explosions or similar damage, ensure that all cables are properly connected to the correct terminals.
To prevent explosions or similar damage, observe all wiring polarity indicators.

.
.
.
« To prevent burns from hot components, do not touch the inverter while power is on, or for some time after power is removed.

4 Additional Instructions
Please note the following points to prevent equipment damage, injury or electrical shock.

/\ Caution

Transportation and mounting
« Do not install or operate the plug-in option if it is damaged or has parts missing.

« Do not stand on or rest heavy objects on the equipment.

e Check that the mounting orientation is correct.

« Prevent conductive items such as screws and metal fragments, or flammable substances such as oil from entering the inverter.

« If halogen-based materials (fluorine, chlorine, bromine, iodine, etc.) infiltrate into a Mitsubishi product, the product will be damaged. Halogen-based materials
are often included in fumigants which are used to sterilize or disinfest wooden packaging. When packaging, prevent residual fumigant components from being
infiltrated into Mitsubishi products, or use an alternative sterilization or disinfection method for packaging, such as heat disinfection, etc. Whenever possible,
sterilization or disinfection of wooden packaging should be performed prior to packaging the product.

Trial run

« To prevent unexpected equipment movement, confirm and adjust all required parameters prior to starting operation.

Usag
* Do not modify the equipment.
« Do not remove any inverter or option parts unless specifically instructed to do so in this manual.




/\ Caution

Usage

o Performing a “parameter clear” or “all parameter clear” will reset all inverter parameters to their factory default settings. After performing one of these
operations, remember to reenter any custom parameter values prior to starting operation.

« To prevent damage from electrostatic discharge, always touch a grounded piece of metal prior to touching any equipment.

Maintenance, inspection and parts replacement
* Do not perform hi-pot tests on the equipment.

Disposal
« Contact the local or state environmental agency in your area for details on the disposal of electrical components and packaging.

General instructions

o For clarity purposes, illustrations in this manual may be drawn with covers or safety guards removed. Never operate the inverter in this manner. Ensure all
covers and safety guards are properly installed prior to starting operation.




— CONTENTS -

1 PRE-OPERATION INSTRUCTIONS 1
1.1 e oo LT 0 YT T 11
1.2 Features and SpecifiCations ..o —————————————— 12
1.3 Unpacking and Product Confirmation..........cccciiiniiininnnis s s s s s s san s snes 22
I 0 B a1 Ta =Y | A @ T =TT o OSSPSR 22
1.3.2  COMPONENT OVEIVIEW ...ttt ettt ettt ettt ettt et et e et e e e bt e et e e et e ab e e et eeeeean e et e eaeeeaneeateeaneenneeareeaneanne 23
14 LI 1T o= o 24
1.4.1 Port Status LED DESCHPHION. ... ..ciiiieeieeciie ettt et eee e st e et e e st eeeste e e s aee e saeessteeesaeeanseeeasseesseeeansaesnsanenssensnsenennn 24
1.4.2 Standard LED DESCrIPLON.........cocuiiiiiiiite ettt ettt ettt ettt ettt b e et et e e st ereeaneenne 25
G T =1 (=T (67N I Y I I T Yo o oo o FO OO PPPUPRN 26
2 INSTALLATION 27
21 Pre-Installation INStruCtIONS ..........oociiiiiiiiir s 27
2.2 RSy = T Lo g TN o o T T L - 28
3 INVERTER SETTINGS 32
31 NEtWOTrK SEttING .....coceiiii iR n e 33
3.1.1 1P AdAress (Pr. 1305 ~ Pr. 1308) ...eeiuieiiiiieiiieeieeieetie et eieette e teeseeeseeenseesseesseensesnseesseenseenseanseenseenseanseenseenseenseenseeseanns 33
3.1.2  SUDNEt MASK (Pr. 1309 ~ Pr. I1312) . .uiiiiiiiiiiiie ettt ettt ettt sttt a e b e e e h bt e e be e e e s b e e ebe e e eab e e ease e e sabeeeanbeesaneeennseesnneeanan 33
3.1.3 Default Gateway Address (Pr. 1313 ~ Pr. I1316).....ciuiiiiiiiiiietiiieet ettt sttt ere e 33
3.2 Operation Mode Setting ......cccciiiiiiiiiriir e E e R aR R Re R an R n e e anenan 34
3.2.1  Operation Mode INAICAtION .........c..iiiiii e et e e e et e e et e e ae e e sbeeeeaseesseeesaseeesseeesnseeeasneennnes 34
3.2.2 Operation Mode Switching & Comm. Startup Mode (Pr. 79, Pr. 340).......ccciuieeiieeiiieerieesieeeseeeeeeeeseeeseee e seeeenneee e 35

3.3 Operation & Speed Command Source (Pr. 338, Pr. 339, Pr. 550) ..cccocvcurrvsemisssnsssenssssssssessssssssssssssssssssssssssssssssssnns 38



3.4 Communication EEPROM Write SeleCtion (Pr. 342) ...cuccciirieiiiinnsisnnsesnnsssssss s s s ssss s sssss sssss s ssssssssssssssnns 39

4 REGISTER NUMBERING AND BEHAVIOR 40
41 Register Numbers....

4.2 STz 1T T=T o =T T3 =T R

4.3 Inverter Command REGISTET .........oiviiiiiiii i 47
4.4 Inverter ReSet REGISTEN ......coi it e a e ae s s s e e s e e e ae s s ann s e an e nnnn s 48
4.5 Alarm History Clear REGISTEN ...........ooiiiiiiiieiit et s e s ae e e e e s s e e e e 48
4.6 All Parameter Clear REGISTEr ..ot e s s e s e s 48
4.7 Inverter State REGISTEr ..o an e an e 49

4.8 DriveStatus Register ......
4.9 SetpointSpeed Register.

410 ActualSpeed Register.. .51
e B O - 11 L Ty oL 0o Yo 1N 51
5 MITSUBISHI CONFIGURATION STUDIO 52
5.1 L= T 52
5.2 General Object Editing ACHIVIties........ccuciiiiiimii i 56
5.3 Ethernet Settings ... a e an s an e a e
5.3.1  AUINENLICALION ... e e e e
5.3.2 Network Configuration...
5.4 LT 4 F= LI o T oY ] 4T T
541 Fail-Saf@ VAIUES.........eeiiieeiie ettt h e a e et ens
84,17 OVBIVIBW ...ttt ettt ettt ettt ettt ettt ettt ettt ettt ettt
5.4.2  TIMEOUL TIME...iiiiiiie ettt et s e e e e et s et e e he e e ae e e he e e ab e et e s e e e b e et e eaneeabeeneeine e
5.4.2.1 Timeout Object Configuration .
5.5 DisSCOVEry OVEr Ethernet ....... .. a e s n s an s e ae s s ann s nn e n e




5.6 Manage DevViCe Parameters ..........cucuiiiiiiiiiiiis s s s s e a s e e s e e e e R a e e e AR e R ae e e annannn e nRnn 62

5.7 Backup and ReStore PArameters ..........cccccveiiiceeeiriincseeessssssesesssssmes s ssssssssessssssss s s sessssmensssssssssssasssnnesssessssnensssssnnsessans 63
5.8 Restore Factory Settings ..
5.9 =]
6 EMBEDDED WEB SERVER 66
6.1 L0 0= = 66
6.2 1o T o I o 68
(32072 B 1 e g E= 11T TN VAV g o oSSR 68
6.2.2 Parameter Group SeIECHION LiSt.......ooouii ittt ettt e et e e st e e e eae e e sane e e enreeaneea e 68
6.2.3 Parameter List.........ccccooiiiiinnnen. ...68
B.2.4  Parameter List FiltEI .......ccoiiieiie ettt e st e et e st e e s e e e e teeeastee et eeeanseeeneeeanseeennteenneeeenreeenneeenns 70
(SRR ST = To [ S T=1 =Tt o o PO PR 70
6.3 L = TS 1 e o T 1 I I o 7
(S0 0 B 1o o E= 11T TN VAV g o oSSR 72
6.3.2  Gauge WINAOW NAVIGALION ........eiiiii ittt ettt e sae e e s bt e e s ab e e e beeeaabeeaabeeeanseeaseeesabeeeanseesnneeesnseeaneeaen 72
6.3.3  Gauge WiINAOW CONFIGUIALION ..........iiiiiiiiiieiie ettt ettt e e et e eaeeenbeeabe et e e nbeebe et e enneenbeanneanne 72
6.3.4  SUDMILEING CRANGES ...ttt ettt et st ab e et e et e e e bt e et et e e bt et e eate e bt ereene e 77
6.4 Customizing the Embedded Web Server ... s s sssss s sss s sssss s ssssnns 78
6.4.1 Customization Overview
B.4.2  XTPTO OVEIVIEW ....ueeieieiieeitieeeteeesiteeeteeeasteesseeesseeesseeessseeasseeessseeasseeeanseeeasseeanseeeanseeanseeeanseeenseeeanseeennseennneeennseeanenennn
6.4.3 XTPro Web Browser-Based IMplementation ..ottt aee e 79
6.4.4 XTPro HMI-Based IMPIEMENTATION .........eiiiiieiiie ettt e e et e e e e st e e e e e sbe e e e e snsnneeeeeasneeeeean 81
6.4.5 XTPro SuppOorted COMMENGS ..........oiiiiiiiiiieii ettt sttt ae e e bt eae e ea bt e et eaee e bt eteeateeabeeresane e 82
7 FILESYSTEM 83
71 L0 0= = N 83



7.2 USB With WIiNAOWS EXPIOTE .......eeiiiiiiiiiiiiiniieis s srss s s sssa s sas s s s s s s e s s s e ae s b s s e s an e b ae s s ann s s mn e nnnns
7.3 FTP With WIiNAOWS EXPIOTEr ... cceeeiiiccereiessceeesssssmeeessssssssessssssms e s ssssssssssssssnssssassssmenssssssssnssasssanesssessssnensssssnnnessans
7.4 Loading New Web Server Content

8 FIRMWARE 88

8.1 L0 0= = N 88
8.2 L0 o T =T T= T o o T o= o [ 88

9 PROTOCOL-SPECIFIC INFORMATION 90

9.1 0T U 0
.11 OVEIVIBW ...ttt ettt ettt e et b e bt bt et e e e e eh e b e e b e e et e st et e e e Rt e R e bt et et e e nn bt bt e e e nrenre et
9.1.2 Holding & Input Registers...........
9.1.3  CoOil & DiSCrete INPUL IMBPPINGS ......eeeiiiieiiie ettt ettt et et e e s abe e e beeeasbeeabeeeanseeaneeesabeeaanseesnneeeenseeaneeanns
9.1.4  ConNECtioN TIMEOUL OPLIONS.......cciuiieiiii ettt ettt e e et e e st e e s aae e e beeeasbeeasseeaaseeasseesnsseeasseessnaesnseessneens
9.1.5  INOGE SEIINGS ...ttt ea e a e et e et e h bt e et e e et e ea bttt n et e re et
9.1.6 Holding/Input Register Remap SEtHNGS .....ccouiiiiiii ittt ettt e et e et e e sne e e sneeeaneee e

9.2 EENEINEY/IP ...ttt bR SRR RS SR RS R R s
LS 00 B O 1Y =SSR
L I S 1= A= T {1 T 1= PPN
9.2.3  ConNECtioN TiMEOUL OPLIONS ... ..cciuieeiiii ettt e e e et e e st e e s aa e e e beeeabeeasseeaaseeasseesnsseeesseesnnseesnseesnneenns
9.2.4 Generic Class 1 I/O Produced and Consumed Data Settings.... .
9.2.5 Generic Class 1 (1/O) CONNECLON ACCESS.......uuiiuuiiiiiieiiieaieeeaee et eeaeteeesteeaateeaabeeaateeaanseeaaseeesseeaansessssesanseeaaneeasas
9.2.6 AC/DC Drive Profile Class 1 (I/O) CONNECLION ACCESS ........oiiuiiiiaiieieeieeiie ettt ettt ettt ettt b sbe et enes
9.2.7 Explicit Messaging Via Get/Set Attribute Single SErviCes ..........ccoiiiiiiiiiii e
9.2.8 Explicit Messaging Via Data Table Read/Write SErVICES ...........ooiiiiiiiiiiiiieeie et
9.2.9 Inverter Register ACCESS Tag FOMMAL ........ooiiiiiiii ettt e e
9.2.10 ControlLogixX EXamPIES: SEIUD .....ccueiiiiiiiie ittt ettt ettt




9.2.11 ControlLogix Example: EDS Add-On Profile (AOP).........eo ettt et s 107

9.2.11.1 ControlLogix Example: EDS Add-On Profile (AOP) Generic I/O MeSSaging ............ccccvcevceereesvescvereeseenae. 112
9.2.11.2 ControlLogix Example: EDS Add-On Profile (AOP) AC/DC Drive Profile .............cccoueoeesooeeeiiiaeciieeaeaen 114
9.2.12 ControlLogix EXample: [/O MESSAGING ... ...uteuutriiaiieiieit ettt ettt ettt ettt bttt be e b e beebeesbeebeebeeabeeteenns 117
9.2.12.1 ControlLogix Example: Generic Default I/O Add-On INStrUCHION. ............c.cccoemeeieenieiieceeseeeeeee e 120
9.2.12.2 ControlLogix Example: AC/DC Drive Profile Add-On INSErUCHON. ..............ccocceeieeiiiieseesieseeseeeeeee e 123
9.2.13 ControlLogix Example: Read REGISIEIS ..........iiiiiiiiiii e 126
9.2.14 ControlLogix Example: Reading and Writing Multiple MSG InStructions.............ccceiiiiiiiii i 131
9.3 Allen Bradley CSP (PCCC)......ccuciiiraiirierieriessesstesssssssssssssssss s s s s s s s s e s s sm s s s e s e e s e e e e e s m e s m e e s e sanenn e s s e snnsnnnanesn 133
L IR TR B O 1= =SSP 133
9.3.2 Explicit Messaging Via Typed Read/W e SEIVICES ........coiiuiiiiiiiiiiieiiie ettt et see e 133
9.3.3 Inverter Register File Number Offset FOrMaLt...........coouiiiiiiiiiieee e 134
9.3.4 SLC-5/05 Example: Read Registers ..........ccocviriiiiiniiniinicsic e ... 136
9.3.5 SLC-5/05 Example: Reading and Writing Multiple MSG INStruCtiONS ..........coociiiiiiiiiiieee e 141
9.4 123X 0 T | 143
9.4.1 Protocol Implementation Conformance Statement (PICS) ........c.ooiiiiiiiiii e 143
9.4.2 Default SUPPOMEA ODJECLS .......uiiiiiieiiii et e ettt et e e te e e et e e e s be e e beeeasbeesseeeemseeenneeesaneeenneesnneas 151
0.4.4  SEIVEE SEEINGS ... eeteiiiie ittt ettt ettt e s bt e bt e s bt e e bt e s bt e et e e a bt e a bt ea bt oAbt e a bt ea bt e bt e bt e bt e bt e bt e beeabeeteenns 154
Lo N oo [ Y=Y 11T SO USSP 154
[ R SR DoV (o O o] =T A T= 11T [P PP 154
9.4.7 BACNEt ODJECE SEHINGS. .....uee ittt ettt et e e bt e bt e bt e bt et e e be e b e e bt eabe e bt ebeebeeabeeteenns 154
9.4.7.1  Analog INput OBJECT SEHNGS. .......ccueeiueeiieeeeeeeeee ettt ettt 155
9.4.7.2  Analog Output OBJECE SEHINGS..........ccueeiieieeeeeee ettt ettt ettt ettt ee e aneenne s 155
9.4.7.3  Analog Value ODBJECE SEIHNGS .........cooueeiuieieeeeeeee ettt ettt ettt 156
9.4.7.4  Binary INput OBJECE SEHHNGS........cocueeieeiieeeeeeee ettt ettt ettt ettt et nne s 157
9.4.7.5 Binary Output Object Settings... ... 158
9.4.7.6 Binary Value Object Settings ....... ... 160

9.4.7.7 Multi-state Input OBJECT SEHNGS .........ooeueeeieeeeeee ettt 161



9.4.7.8 Multi-state OUIDUL OBDJECE SEIHINGS ........eeeeeeeeee ettt ettt e et e et e e s neaeaneeeaneaan 161

9.4.7.9  Multi-state Value ODBJECE SOHEINGS ..........veeeeeeee ettt te ettt e e stte e st e e staestteesssaessanesssaaessnenanens 162
9.5 IS L 0T Y 163
0.5.1 OVEIVIBW ...ttt ettt e ae e e a b e e bt e it e e b e e b e et e e b e et e e e e e b e b e et e b e et e e e r e ne s 163
9.5.2 Supported Commands .. ... 164
0.5.3  SEIVEN SENGS ...ttt ettt e bt e bttt b e ettt bttt n e bttt n e r et ns 164
9.5.4 ConNecCtion TIMEOUL OPTIONS.....ccoiuiiiiiiiiitie ittt ettt e e be e e e be e e ab e e eabe e e st e e sabeeeeaeeeenneeesaneeenneesaneas 164
9.6 L 300 11 = I 166
LS 0 B @ 1YY OSSPSR 166
[ I G oY (oS T= 1 ] o - T PO P PP 167
9.6.3 ConNECtioON TIMEOUL OPTIONS ... .cciiiieiiieeiiie ettt eee et e et e e st e et e e s e e stae e s teeeasaeeanseeeasseeeseeeasseseneeesaneeenneeesnnens 167
9.6.4 Cyclic I/O Produced and Consumed Data ACCess Settings ........ccciriiiiiiiiiiiiiice e 167
9.6.5 PROFIANIVE PrOfilE.... ..ottt ettt bttt b b bt i et e e bt e nneeaeeanen 169
9.6.5.1 PROFIdrive Standard TEIEGram T ...........cceooe oottt ettt 170
9.6.5.2 PROFIdrive Control and Status WOITS ............ccccociiiiiiiieieee s 170
9.6.5.3 PROFIdrive Reference Speed Setpoint and Actual SPEEQ ...............cocoueveiiiiiieniiiiesieseeeee e 173
9.6.5.4 PROFIArVE-SPECITIC PAIAIMEIEIS ..........ceeeeeeee ettt ettt e et e st e et e e s e sanea s 174
9.6.5.5 PROFIArive Stat@ DIGGIAIM ..........cceomuieiiieeeeeeeeiee ettt ettt ettt ettt ettt 175
O0.6.6  ACYCHC DAt ACCESS ....uueeeiiiieiiiie ettt ettt ettt et e e tee e saee e e bt e e eaeee e beeeaabeeabeeeanbe e e s beeamb e e e nbeeeaneeeeneeeenneeesaneeeneeesannas 176
9.6.7 TIA Portal (STEP 7) Hardware Configuration EXampPIe ...........ccccoiiiiiiiiiiiiieee et 176
9.6.7.1 REQGISIEr the GSDML File .........c..ooieieieieeeeeeeee ettt ettt
9.6.7.2 Add the Device to the Configuration ...
9.6.7.3  SeIECt tNE 1O CONIIOME ...ttt ettt ettt
9.6.7.4  ASSIGN tNE /O MOQUIE..........c.eeeeeeeeeeee ettt ettt ettt ettt et s
9.6.7.5  Configure the DEVICE PrOPEITIES ...........c.cccee ettt
9.6.7.6 Online Device Discovery and CONfIQUIALION ...............ccocueiuiiiiiiesieeeesee ettt 182
9.6.7.7  Save the CONFIGUIATION. ............ccueeieeieieeeeeee ettt ettt ettt 183
9.6.8 GE Proficy Configuration EXAMIPIE........coouuii ittt ettt et e e te e e st e e st e e sane e eaeeesaneas 184

9.6.8.1 Register the GSDML File



9.6.8.2 Add the Device t0 the CONFIGUIALION ..............cccuiieeeeeeeeee ettt e e et e e et e e e e e e e sanea s
9.6.8.3  COoNfigure the DEVICE PIOPEITES ............ceecueeeeeeeeeeeee et eeeesteestaeataeastaaessaeesssaesstaesssaenssneessanassnenanens
9.6.8.4  SAVE thE CONTIGUIALION. ..ottt ettt et e ettt et e et e et e e e st e e aseeeanneeennnaenaneaan

9.7 3T 0
L I B O 1= =SSR

L I oY (o T 1 ] o - TP
9.7.3 Transmit and Receive Process Data Word Settings

10 TROUBLESHOOTING 191

10



( 1D PRE-OPERATION INSTRUCTIONS

1.1 Product Overview n

The ABNETH-2P Ethernet multiprotocol communication interface allows information to be transferred seamlessly between
an 800-series inverter and several different Ethernet-based fieldbus networks with minimal configuration requirements. The
interface installs directly onto the inverter’s control board, and presents two RJ-45 jacks with an embedded 10BASE-
T/100BASE-TX Ethernet switch for connection to the Ethernet network. In addition to the supported fieldbus protocols, the
interface also hosts a fully customizable embedded web server, which provides access to inverter information via a standard
web browser for remote monitoring and control.

Before using the interface, please familiarize yourself with the product and be sure to thoroughly read the instructions and
precautions contained in this manual. In addition, please make sure that this instruction manual is delivered to the end user
of the interface, and keep this instruction manual in a safe place for future reference or unit inspection.

Note that different interface firmware versions may provide varying levels of support for the various protocols. When using
this manual, therefore, always keep in mind that the release date of the firmware version running on your interface as it
must match this manual’'s respective release date in order for all documented aspects to apply.

The ABNETH-2P may be referred to throughout the remainder of the manual as the device, interface, card, and option (or
any combination thereof.)

Supported Protocols

The interface currently provides support for the following fieldbus protocols:

e  Modbus/TCP Server

e  EtherNet/IP Server (DLR node)

e  Allen Bradley CSP Server (also known as “PCCC” and “AB Ethernet”)

e  BACnet/IP Server

. Mitsubishi MELSEC Server (also known as “MC protocol”)

PRE-OPERATION INSTRUCTIONS ] 11



e  PROFINET IO Device (MRP client)

. EtherCAT Slave

---------------

Modbus is a registered trademark of Schneider Electric USA, Inc., licensed to the Modbus Organization, Inc.
EtherNet/IP is a registered trademark of ODVA, Inc.

MELSEC is a registered trademark of Mitsubishi Electric Corporation
PROFINET is a registered trademark of PROFIBUS and PROFINET International (Pl)

[ ]
L]
e  BACnetis a registered trademark of ASHRAE
L]
L]
L]

EtherCAT is a registered trademark of Beckhoff Automation GmbH

1.2 Features and Specifications

Table 1: Features

Item

Description

Simultaneous Protocols

Supports all standard unmodified Ethernet (SUE) protocols simultaneously

Mitsubishi Configuration Studio

Graphical user interface for discovery, configuration, and firmware update

WEB Server (HTTP)

Access all parameters, dashboard with gauges, customizable with XTPro

Communication Loss Detection

Configurable actions for “fail-safe” conditions

Field Upgradeable

Firmware updates automatically handled by the studio

Parameter Management

Advanced management of parameter access and scan priority

Parameter Backup and Restore

Drive cloning
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Table 2: General Hardware Specifications

Item Description
Power Supply Directly powered by the inverter
Grounding Referenced to inverter's 5V power supply / isolated from inverter control power
common
LED Indicators Module Status, Network Status, 2 x Ethernet Link/Activity
USB Port USB 2.0, mini-B 5-pin

Table 3: Ethernet Hardware Specifications

Item Description
Number of Ports 2 (internal switch)
Standard IEEE 802.3 10BASE-T/100BASE-TX Ethernet compliant
Communication Speed and Duplex 10Mbps half/full, 100Mbps half/full (auto sense optimal speed and duplex)
Connector Type RJ-45 Shielded
Auto MDI-X Yes (supports all straight-through and cross-over cables)
Cable Type CAT5-type 8-conductor UTP patch cables
Cable Length 100m per segment max
Topologies Star/Tree, Linear/Bus/Daisy-chain, Ring (MRP / DLR)
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Table 4: Modbus/TCP Specifications

Item

Description

Conformance Class

Class 0, Class 1 (partial), Class 2 (partial)

Read Function Codes

Read coils (1), Read input status (2), Read multiple registers (3), Read input
registers (4), Diagnostics (8)

Write Function Codes

Write coil (5), Write single register (6), Force multiple coils (15), Write multiple
registers (16)

Number of Connections

8

Max Read Register Size

125 registers

Max Write Register Size

123 registers

Register Data Type 16-bit integer
Unit (slave) ID Ignored, echoed in response
TCP Port 502

Response Time

Min 160us, Typically less than 1ms

14
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Table 5: EtherNet/IP Specifications

Item Description
Conformance Tested ODVA EtherNet/IP Conformance Test Software Version CT-13
Product Type Code 2 (AC Drive)
AC/DC Drive Profile Yes
UCMM Yes
Class 3 (Explicit) Messaging Yes
Class 1 (Implicit I/0) Messaging Yes
Class 1 Unicast T->0 Yes
Class 1 Multicast T-0 Yes
Number of Connections 16 (Total for both Class 1 and Class 3)
RPI Min 1ms
1/O Input Size Max 32 input words, user configurable

I/O Output Size

Max 32 output words, user configurable

Generic (User Configurable)
Assembly Instances

100 (input) and 150 (output)

AC/DC Drive Profile Assembly

20 (input) and 70 (output), 21 (input) and 71 (output)

Instances
Data Table Read/Write Yes
DLR Device Level Ring Node

Class 1 UDP Port

2222 (0X08AE)

Explicit Messaging Port

44818 (0XAF12)

Explicit Messaging Response Time

Min 160us, Typically less than 1ms

PRE-OPERATION INSTRUCTIONS [
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Table 6: Allen Bradley CSP (PCCC) Specifications

Item

Description

Read Services

PLC5 Read (DF1 protocol typed read, 0x68)

Write Services

PLC5 Write (DF1 protocol typed write, 0x67)

Data Type 16-bit Integer
File Type N (Integer)
Logical ASCII Addressing Yes
Logical Binary Addressing Yes

Max Read Size

240 bytes (120 16-bit Integers)

Max Write Size

240 bytes (120 16-bit Integers)

16
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Table 7: MELSEC (MC Protocol) Specifications

Item Description
Frame Types 3E, 1E
Transport Types TCP/IP only

Device Memory Batch Read (0x0401, Word units), Device Memory Random

3E Frame Read Function Codes Read (0x0403, Word units)

Device Memory Batch Write (0x1401, Word units), Device Memory Random

3E Frame Write Function Codes Write (0x1402, Word units)

1E Frame Read Function Codes Device Memory Batch Read (0x01, Word units)

1E Frame Write Function Codes Device Memory Batch Write (0x03, Word units)

Number of Connections 8
Max Read Points 724 points (varies with function code)
Max Write Points 719 points (varies with function code)
3E Device Types File Register 0xBO
1E Device Types File Register 0xX5A52
PC Number OxFF
Module I/O Number 0x03FF
Module Station Number 0
TCP Port 2009 (Configurable)
Response Time Min 160us, Typically less than 1ms
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Table 8: PROFINET Specifications

Item

Description

Protocol Level

RT (real-time)

RT Conformance Class Class B
Netload Class 1
I/O Cycle Time Min 1ms
I/O Input Size Max 32 input words, user configurable
I/0O Output Size Max 32 output words, user configurable
MRP Media Redundancy Protocol Client
DCP Discovery, set station name, set IP address
LLDP Yes
I1&M I&M0
Alarms Plug, Pull

Number of Controllers

Allows access to only 1 controller
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Table 9: BACnet/IP Specifications

Item Description
BACnet IP Annex J
Protocol Revision 2

Standard Device Profile (Annex L)

BACnet Application Specific Controller (B-ASC)

BACnet Interoperability Building
Blocks (BIBB)

ReadProperty-B (DS-RP-B), ReadPropertyMultiple-B (DS-RPM-B),
WriteProperty-B (DW-WP-B), Dynamic Device Binding-B (DM-DDB-B), Dynamic
object Binding-B (DM-DOB-B)

Segmentation Not supported
Max APDU Length 1444 bytes
Character Sets ANSI X3.4

Analog Output, Analog Input, Analog Value, Binary Output, Binary Input, Binary

Object Types Value, Multi-state Output, Multi-state Input, Multi-state Value
Priority Array Yes
UDP Port 47808 (0xBACO, configurable)

Response Time

Min 160us, Typical less than 1ms
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Table 10: EtherCAT Specifications

Item

Description

Conformance Tested

EtherCAT ET9400 Conformance Test Tool V1.20.80

Source Code

Beckhoff ET9300 EtherCAT Slave Source Code (SSC) V5.10

Slave Controller

Equivalent to Beckhoff ET1100

Process I/0O Transmit Size

Max 32 transmit words, user configurable

Process I/0 Receive Size

Max 32 receive words, user configurable

Operating Modes

FreeRun/SM-Synchron, DC-Synchron

FreeRun Cycle Time Min 1ms
Distributed Clocks SYNCO0/1
Fieldbus Memory Management Unit 8 max
(FMMU)
Sync Managers (SM) 8 max
Mailbox CoE
CoE Complete Access Support Yes
CoE SDO Info Support Yes

Latency

700ns end-to-end

20
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Table 11: Environmental Specifications

Item

Specification

Operating Environment

Indoors, less than 1000m above sea level, do not expose to direct sunlight or
corrosive / explosive gasses

Operating Temperature

-10 ~ +50°C (+14 ~ +122°F)

Storage Temperature

-40 ~ +85°C (-40 ~ +185°F)

Relative Humidity

20% ~ 90% (without condensation)

Vibration

5.9m/s? (0.6G) or less (10 ~ 55Hz)

Cooling Method

Self-cooled

RoHS (Lead free)

Yes
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1.3 Unpacking and Product Confirmation

1.3.1 Shipment Confirmation
Check the enclosed items. Confirm that the correct quantity of each item was received, and that no damage occurred during

shipment.

Plug-in option: qty. 1 Communication option LED display cover: qty. 1

%% SR

5.5mm Spacer: qty. 3 M3 x 8mm Mounting screws: qty. 3

Grounding bar: qty. 1 USB interface cable: gty. 1
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1.3.2 Component Overview

Spacer mounting hole

USB port

Screw mounting hole

LEDs (Refer to section 1.4)

Spacer mounting hole

Spacer mounting hole

Inverter connector

Ethernet Port 1 (on bottom side)

Ethernet Port 2

Screw mounting hole
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1.4 LED Indicators

The option board contains several bi-color LEDs (visible through the LED display cover after mounting) that provide a visual
indication of the unit’s overall status.

Ethernet Port 1 Network Status / LED4

Ethernet Port 2 Module Status / LED3

1.4.1 Port Status LED Description
Ethernet Port 1 (P1 LNK/ACT) and Ethernet Port 2 (P2 LNK/ACT)

LED Activity Status Note
Green On Link A valid Ethernet link exists: communication is possible on this port
Green Off No Link A valid Ethernet link does not exist: communication is not possible on this port
Red Blink Activity Indicates when a packet is transmitted or received on this port
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1.4.2 Standard LED Description

Module Status (MS)
LED Activity Status Note
Off Device Off The inverter power is off
Green Blink, )
Red Blink Startup Startup blink sequence
Green On Device On Normal status
Green Blink Discovery PROFINET discovery and identification (DCP)
Identification
Red Blink Error Code Refer to the TROUBLESHOOTING section
Network Status (NS)
LED Activity Status Note
Off Device Off The inverter power is off
Green Blink, )
Red Blink Startup Startup blink sequence
Green Blink No Connection EtherNet/IP connection is not established
Green Off No Connection PROFINET connection is not established
Green On Connection EtherNet/IP or PROFINET connection is established
Established
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1.4.3 EtherCAT LED Description

Run (LED3)
LED Activity Slave State Note
Device Off or . . Lo
Off INITIALISATION The inverter power is off or the device is in state INIT
Green Blink, . . L .
Red Blink or INITIALISATION Startup blink sequence; the device is booting and has not yet entered

Red Flickering

the INIT state

Green Blinking

PRE-OPERATIONAL

The device is in state PRE-OPERATIONAL

Single Green

SAFE-OPERATIONAL

The device is in state SAFE-OPERATIONAL

Watchdog Timeout

Flash
Green On OPERATIONAL The device is in state OPERATIONAL
Red Blink Error Code Refer to the TROUBLESHOOTING section
Error (LED4)
LED Activity Status Note
Off Device Off or No Error The inverter power is off or EtherCAT communication is normal
Green Blink, .
Red Blink Startup Startup blink sequence
Red On Appllca::lc;:;u(::ntroller A critical communication or application controller error has occurred
Double Red Process Data Watchdog
Flash Timeout or EtherCAT An application watchdog timeout has occurred

Single Red Flash

Local Error

Due to local error, the slave device application has changed the
EtherCAT state autonomously

Red Blink

Invalid Configuration

General configuration error
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(27 INSTALLATION

2.1 Pre-Installation Instructions

Check that the inverter’s input power and the control circuit power are both OFF.

/N Caution

e To prevent explosions or similar damage, do not install or remove the plug-in option with input power ON.

e To prevent damage from electrostatic discharge, always touch a grounded piece of metal prior to touching any
equipment.
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2.2 Installation Procedure

€ Installing the communication option LED display cover
1) Remove the inverter's front cover (refer to chapter 2 of the inverter’s Instruction Manual (Detailed) for information on
how to remove the front cover.)

2) Cut off the tabs on the back side of the inverter’s front cover with o Cut off with a nipper, etc.
a nipper, etc. and open the knockout for the communication SE g
option LED display cover.

3) Fit the communication option LED display cover into the knockout on the
front side of the inverter’s front cover, orienting it with the LED positions on
the plug-in option circuit board. Push the LED display cover firmly until the
tabs lock into place.

Communication option LED display cover

/\ Caution

e To prevent hand injury, avoid contacting the tabs on the backside of the inverter's front cover.
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4 Installing the option

) Insert spacers from the back side of the Spacer
option card into the 3 mounting holes as
indicated. 5 o

2) Securely attach the option card to the Inverter side e
inverter's option Connector 1 (refer to option connector
Figure 1 on page 30 for the location of /— Spacer
Connector 1 on the inverter’s control —
board). Ensure that the option card is fully . 7 . N
seated on the inverter’s option connector. o || & - \

3) Install the grounding bar as indicated,
using a mounting screw to attach the left
side of the grounding bar to the inverter's
standoff, and another mounting screw to
attach the right side of the grounding bar
through the option card to the standoff
below it.

4) Install the remaining mounting screw
through the hole on the middle left side of
the option card to the standoff below it. g

5)  Tighten all mounting screws to a torque [ttpteeee e ﬁ,il.',';;gf;“u; I PV A" |
setting of 0.33 N-m to 0.40 N'm. e kGrounding a7

N

@

a!

€ Completing the installation

1)  Attach the network cable(s) to the plug-in option’s Ethernet port(s) as required, and route the cable(s) out of the
inverter along with other control-level wiring. Ensure that sufficient clearance exists between the communication
cables and the inverter’s input power and output motor wiring.

2) Reinstall the inverter’s front cover (refer to chapter 2 of the inverter’s Instruction Manual (Detailed) for additional
information.)
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Spacer
Do not use
connector 2 or 3

Mounting screw

Sl

__#.— Spacer

' Connector 1 '
: Spacer

- Mounting screw

. T : - \"\‘\.
Mounting screw —II.L:S -4 B <= — Grounding bar

Figure 1: Installation Positions of Screws and Spacers
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---------------

To minimize the possibility of damage, hold only the sides of the circuit board when installing or uninstalling the plug-in

option. Stress applied to circuit board components by directly pressing/pulling on them may cause component damage

and subsequent failure.

Use caution to avoid dropping mounting screws into the inverter enclosure when installing or uninstalling the plug-in

option.

To minimize the possibility of malfunction due to electrical noise, always install the included grounding bar.

The plug-in option must only be installed on the inverter control board’s option Connector 1 (refer to Figure 1 on page
30.) If installed onto the Connector 2 or Connector 3 positions, the inverter will fault with an E.2 or E.3 fault code.
Even if the plug-in option is installed onto the correct Connector 1 position, the inverter may still fault with an E.1 fault
code if the option card is not properly installed or fully seated onto the inverter control board’s option connector.

Mounted position

Fault indication

Option Connector 1

E.

Option Connector 2

E. ¢

Option Connector 3

E. 4

When removing the plug-in option, first remove the three M3x8mm mounting screws and grounding bar. Lastly,
remove the option card by grasping it on its left and right side and pulling it straight away from the inverter.
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(/37 INVERTER SETTINGS

I

The inverter parameters listed in Table 12 are critical for overall operation of the end-to-end communication system. Some
of these parameters must be set to specific values, and some may have multiple allowable settings depending on the
desired operation of the overall application. Although there may be many other inverter parameters that will require
configuration for your specific application, it is important to understand the manner in which the following parameters will
impact successful communications with, and control of the inverter.

Table 12: Inverter Settings

Parameter Number Name Refer to Page
79 Operation mode selection 35
338 Communication operation command source 38
339 Communication speed command source 38
340 Communication startup mode selection 35
342 Communication EEPROM write selection 39
541 Frequency command sign selection -
550 NET mode control source selection 38
1305 IP address most significant octet 33
1306 IP address high octet 33
1307 IP address low octet 33
1308 IP address least significant octet 33
1309 Subnet mask most significant octet 33
1310 Subnet mask address high octet 33
1311 Subnet mask address low octet 33
1312 Subnet mask address least significant octet 33
1313 Default gateway address most significant octet 33
1314 Default gateway address low octet 33
1315 Default gateway address high octet 33
1316 Default gateway address least significant octet 33
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3.1 Network Setting

The network settings can optionally be set using the inverter parameters described in this section. However, to avoid
invalid configuration, it is recommended to use the Configuration Studio to modify the network settings whenever possible.

Please consult with your network administrator for the proper settings of these fields.

3.1.1 IP Address (Pr. 1305 ~ Pr. 1308)

The IP address is created from the octet values specified in Pr. 1305 ~ Pr. 1308. The byte order is defined according to the

following example for an IP address of 192.168.16.100:

IP Address

192

168

16

100

Parameter Number

1305

1306

1307

1308

3.1.2 Subnet Mask (Pr. 1309 ~ Pr. 1312)

The subnet mask is created from the octet values specified in Pr. 1309 ~ Pr. 1312. The byte order is defined according to the

following example for a subnet mask of 255.255.255.0:

Subnet Mask

255

255

255

0

Parameter Number

1309

1310

1311

1312

3.1.3 Default Gateway Address (Pr. 1313 ~ Pr. 1316)

The default gateway address is created from the octet values specified in Pr. 1313 ~ Pr. 1316. The default gateway address
can be “disabled” by setting Pr. 1313 ~ Pr. 1316 to a value of 0. The byte order is defined according to the following example
for a default gateway address of 192.168.16.1:

Gateway Address

192

168

16

Parameter Number

1313

1314

1315

1316
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3.2 Operation Mode Setting

Three operation modes are available when a communication option card is installed into an inverter.

1. PU operation [PU] .......cccceeeeene The inverter is controlled by the operating panel (FR-DUOS).

2. External operation [EXT] The inverter is controlled by the ON/OFF switching of external signals connected to the
control circuit terminals (factory default.)

3. Network operation [NET]............ The inverter is controlled from the network via the communication option card (the
operating commands and frequency command can be input via the control circuit
terminals depending on the settings of Pr. 338 Communication operation command source
and Pr. 339 Communication speed command source. Refer to page 38.)

3.2.1 Operation Mode Indication
FR-DUO8

Operation mode indication (the inverter operates in accordance with the
indicated LED.)

PU: PU operation mode

EXT: External operation mode

NET: Network operation mode

FR-DUOB
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3.2.2 Operation Mode Switching & Comm. Startup Mode (Pr. 79, Pr. 340)
4 Operation mode switching conditions

Prior to switching the operation mode, confirm that:

e  The inverter is stopped

. Both the STF and STR signals are off

e The Pr. 79 Operation mode selection setting is correct. Refer to the appropriate inverter user’s manual (applied) for
further information regarding Pr. 79.

€ Operation mode selection at power on and after recovery from a momentary power failure

The operation mode at power on and after recovery from a momentary power failure can be selected via Pr. 340. A value
other than "0" will select network operation mode. After activating network operation mode, parameter writes from the
network are enabled.

ety NOTE !

o  When Pr. 340 is changed, the new setting is validated after powering on or resetting the inverter.

e  Pr. 340 can be changed via the operation panel regardless of the operation mode.

e When setting a value other than 0 in Pr. 340, confirm that the initial settings of the inverter are correct.
L]

Refer to the inverter's Instruction Manual (Detailed) for additional information regarding Pr. 79 and Pr. 340.
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é’r. 3_40 Pr. _79 Operation Mode at Power-On or Power Operation Mode Switchover
etting Setting Recovery
0 External operation mode Switching among external, PU and NET
(default) P operation modes is enabled
1 PU operation mode PU operation mode fixed
Switching between external and NET
2 External operation mode operation modes is enabled, switching to
0 PU operation mode is disallowed
3,4 External/PU combined operation mode Operation mode switching is disallowed
(default) ——
. Switching among external, PU, and NET
6 External operation mode ] . h .
operation modes is enabled while running
X12 (MRS) signal ON...external operation mode Switching among external, PU and NET
7 operation modes is enabled
X12 (MRS) signal OFF...external operation mode Ext.ernal operation mode f|xled (forcibly
switched to external operation mode)
0 NET operation mode
1 PU operation mode
2 NET operation mode
1,22 3,4 External/PU combined operation mode Same as when Pr. 340 ="0"
6 NET operation mode
7 X12 (MRS) signal ON....NET operation mode
X12 (MRS) signal OFF...external operation mode
0 NET operation mode Switching between PU and NET operation
modes is enabled
1 PU operation mode Same as when Pr. 340 ="0"
10.12 2 2 NET operation mode NET operation mode fixed
’ 3,4 External/PU combined operation mode Same as when Pr. 340 ="0"
6 NET operation mode Switching between PU and NET operatlon
modes is enabled while running
7 External operation mode Same as when Pr. 340 ="0"

36 l INVERTER SETTINGS




! The operation mode cannot be directly changed between PU mode and NET mode.

"2 pr. 340 settings "2” and “12" are mainly used for communication operation using the inverter's RS-485 port. When a value
other than "9999" (automatic restart after momentary power failure) is set in Pr. 57 Restart coasting time, the inverter will
resume the same operation state which it was in prior to a momentary power failure if such a failure occurs. When Pr. 340 is

set to "1” or “10" and a start command is active, then the start command will be deactivated if a momentary power failure
occurs.

. PU_
®The operation mode can be changed between PU mode and NET mode with the LEXT | key on the operating panel (FR-
DUO08) and X65 signal.

INVERTER SETTINGS ] 37



3.3 Operation & Speed Command Source (Pr. 338, Pr. 339, Pr. 550)

Refer to the inverter's user’'s manual (applied) for further details.

Parameter
Number

Name

Default
Value

Setting
Range

Description

338

Communication
operation command
source

0

Communication option card is the run command source
(ASBNETH-2P run command is valid.)

1

External input is the run command source. (ABNETH-
2P run command is invalid.)

339

Communication speed
command source

Communication option card is the speed command
source (ABNETH-2P speed command is valid.)

External input is the speed command source.
(ABNETH-2P speed command is invalid.)

External input is the speed command source. (If there is
no external input, the frequency command via
communication is valid, and the frequency command
from terminal 2 is invalid.)

550

NET mode operation
command source
selection

9999

Communication option card control is valid (ASNETH-
2P control is valid.)

Control via the inverter's RS-485 port (ASNETH-2P
control is invalid.)

9999

Communication option automatic recognition. Normally,
control via the inverter's RS-485 port is valid. When an
ABNETH-2P communication option card is installed,
that communication option card’s control is made valid
instead of the inverter's RS-485 port.
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3.4 Communication EEPROM Write Selection (Pr. 342)

When parameters are written via communications, by default both volatile RAM and nonvolatile EEPROM contents are
modified. Due to the limited write cycle lifetime of EEPROM memory, however, it may be desirable to modify only the
contents of RAM when frequent parameter writes via communications are necessary.

Parameter Default Setting -
Number S Value Range Description
Communication 0 Parameter values modified via communications are
342 EEPROM write 0 written to both EEPROM and RAM.

selection

1

Parameter values modified via communications are
written only to RAM.

When frequently modifying parameter values via communications, change the value of Pr. 342 to a “1” in order to write them
only to RAM. Performing frequent parameter writes to EEPROM will shorten the lifetime of the component.

-----

e  When Pr. 342 is set to a value of "1" (write to RAM only), powering off the inverter will erase the changed parameter
values. Therefore, the parameter values available when power is switched on again are those that were previously
stored in EEPROM.
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(/4_) REGISTER NUMBERING AND BEHAVIOR

4.1 Register Numbers

All accessible inverter parameters are referenced by their register number as defined in Table 13 and can be conveniently
referenced in the Configuration Studio (section 5.6) and the embedded web server (section 6.2.3). Note that the register list
is not exhaustive, the registers may not exist for all inverters, and the register data contents may vary depending on the
inverter. The register numbers are used when accessing and configuring registers via an Ethernet protocol. Information
regarding several commonly used registers is included in this manual for user convenience. Registers 5 to 7 are
documented in the inverter user manual “Mitsubishi inverter protocol” section. Registers 201 to 449 are documented in the
inverter user manual “List of inverter monitored items / command items”. For information regarding the remaining inverter
parameters, refer to the inverter user manual “Parameter List”.

Note that not all of the available registers that exist in the interface card’s register map have corresponding parameters that
exist in the inverter. In other words, if a read from or write to a register that does not correspond to an existing inverter
register/parameter takes place, the read/write may be successful (depending on the specific register accessed; refer to
section 4.2), but the data will have no meaning. This feature is beneficial in situations where the accessing of non-
contiguous registers can be made more efficient by accessing an all-inclusive block of registers (some of which correspond

to inverter parameters and some of which do not), while only manipulating those in your local programming that are known
to exist.
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Table 13: Register Parameter List

Register Description
1 Command register (refer to section 4.3)
5 Inverter reset (refer to section 4.4)

6 Alarm history clear (refer to section 4.5)
7 All parameter clear (refer to section 4.6)

102 Inverter state (refer to section 4.7)

201 Output frequency

202 Output current

203 Output voltage

205 Frequency setting value

206 Motor speed

207 Motor torque

208 Converter output voltage

209 Regenerative brake duty

210 Electronic thermal relay function load factor

211 Output current peak value

212 Converter output voltage peak value

213 Input power

214 Qutput power

215 Input terminal status

216 Qutput terminal status

217 Load meter

218 Motor excitation current

219 Position pulse

220 Cumulative energization time

222 Orientation status

223 Actual operation time

224 Motor load factor
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Register Description
225 Cumulative power
226 Position command (lower 16 bits)
227 Position command (upper 16 bits)
228 Current position (lower 16 bits)
229 Current position (upper 16 bits)
230 Drop pulse (lower 16 bits)
231 Drop pulse (upper 16 bits)
232 Torque order
233 Torque current order
234 Motor output
235 Feedback pulse
238 Trace status
240 PLC function user monitor 1
241 PLC function user monitor 2
243 PLC function user monitor 3
246 Motor temperature
250 Power saving effect
251 Cumulative saving power
252 PID set point
253 PID measured value
254 PID deviation value
258 Option input terminal status1
259 Option input terminal status2
260 Option output terminal status
261 Motor thermal load factor
262 Transistor thermal load factor
264 PTC thermistor resistance
265 Output power (with regenerative display)
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Register Description
266 Cumulative regenerative power
267 PID measured value 2
268 Second PID set point
269 Second PID measured value
270 Second PID deviation
271 Cumulative pulse
272 Cumulative pulse carrying-over times
273 Cumulative pulse (control terminal option)
274 Cumulative pulse carrying-over times (control terminal option)
280 Integrated power on time
281 Running time
282 Saving energy monitor
284 Fault code 1 — Most recent fault (refer to section 4.11)
285 Fault code 2 (refer to section 4.11)
286 Fault code 3 (refer to section 4.11)
287 Fault code 4 (refer to section 4.11)
288 Fault code 5 (refer to section 4.11)
289 Fault code 6 (refer to section 4.11)
290 Fault code 7 (refer to section 4.11)
291 Fault code 8 — Least recent fault (refer to section 4.11)
295 Second PID measured value 2
296 Second PID manipulated variable
300 Current position 2 (lower 16 bits)
301 Current position 2 (upper 16 bits)
302 PID manipulated variable
449 Run command
1224 DriveControlMaskWrite (lower 16 bits)
1225 DriveControlMaskWrite (upper 16 bits)
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Register Description
1226 DriveControl
1227 DriveStatus (lower 16 bits) (refer to section 4.8)
1228 DriveStatus (upper 16 bits)
1229 SetpointSpeed (refer to section 4.9)
1230 CommandSpeed
1231 ActualSpeed (refer to section 4.10)
1232 SpeedScaleNumerator (lower 16 bits)
1233 SpeedScaleNumerator (upper 16 bits)
1234 SpeedScaleDenominator (lower 16 bits)
1235 SpeedScaleDenominator (upper 16 bits)
1236 RatedSpeed
1237 PoleCount
1238 RatedCurrent (lower 16 bits)
1239 RatedCurrent (upper 16 bits)
1240 RatedVoltage
1241 MotorType
1242 DriveMode
1243 SupportedModes (lower 16 bits)
1244 SupportedModes (upper 16 bits)
1245 AccelerationDeltaSpeed (lower 16 bits)
1246 AccelerationDeltaSpeed (upper 16 bits)
1247 AccelerationDeltaTime (lower 16 bits)
1248 AccelerationDeltaTime (upper 16 bits)
1249 DecelerationDeltaSpeed (lower 16 bits)
1250 DecelerationDeltaSpeed (upper 16 bits)
1251 DecelerationDeltaTime (lower 16 bits)
1252 DecelerationDeltaTime (upper 16 bits)
1253 QuickDecelerationDeltaSpeed (lower 16 bits)
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Register Description

1254 QuickDecelerationDeltaSpeed (upper 16 bits)

1255 QuickDecelerationDeltaTime (lower 16 bits)

1256 QuickDecelerationDeltaTime (upper 16 bits)

1257 MaxSpeed (lower 16 bits)

1258 MaxSpeed (upper 16 bits)

1259 MinSpeed (lower 16 bits)

1260 MinSpeed (upper 16 bits)

1261 TargetTorque

1262 ActualTorque

1263 TorqueSlope (lower 16 bits)

1264 TorqueSlope (upper 16 bits)

1265 TorqueProfileType

1266 RatedTorque (lower 16 bits)

1267 RatedTorque (upper 16 bits)

1268 TorqueScaleNumerator (lower 16 bits)
1269 TorqueScaleNumerator (upper 16 bits)
1270 TorqueScaleDenominator (lower 16 bits)
1271 TorqueScaleDenominator (upper 16 bits)

1272 DisableOptionCode

1273 ShutdownOptionCode

2000 and | Pr. 0 and higher. To calculate the register number, add 2000 to the parameter number.
higher For example, Pr. 123 is register 2123 (123 + 2000).
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4.2 Scanned Registers

All registers are constantly being “scanned” by the interface card, which is to say that they are constantly being read and/or
written (as applicable), and their current values are therefore mirrored in the interface card’s internal memory.

The principle disadvantage of scanned registers is that write data checking is not available. This means that when the value
of a scanned register is modified via a network protocol or via the web browser’s monitor tab, the interface card itself is not
able to determine if the new value will be accepted by the inverter (the value may be out-of-range, or the inverter may be in
a state in which it will not accept new values being written via communications, etc.) For example, if a write is performed to
a scanned command register with a data value that is out-of-range, the interface card will not generate a corresponding
error. However, the register can be read over the network at a later time to confirm whether or not that the written value
“took hold” in the inverter.

Even if an inverter parameter corresponding to a given scanned register does not exist, the interface card still maintains a

placeholder location in its internal mirroring memory for that register. This feature allows for the block access of non-
contiguous registers as described in section 4.1.
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4.3 Inverter Command Register

The command word is register 1 and the bit-mapping is described in Table 14. These bits are mapped to DriveControl

(register 1226).

Table 14: Inverter Command Register Mapping

Bit Significance Value Description
0 Reserved Not used -
1 Enable operation
! EnableOp 0 Disable operation
2 EnableRevOp 1 Epable reverse operatl9n
0 Disable reverse operation
. 1 Enable quick stop
3 QuickStop 0 Disable quick stop
4-10 Reserved Not used -
11 ResetMalfunction 2) [Reset fault condition on a positive edge (0—1 transition)
12-13 Reserved Not used -
14 NetRef 1 Request torque/speed reference from network
0 Request local reference
15 NetCtrl 1 Request drive cqntrol from network
0 Request local drive control
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4.4 Inverter Reset Register

The inverter reset register is register 5. A value of 0x9696 or 0x9966 will reset the inverter.

4.5 Alarm History Clear Register

The alarm history clear is register 6. A value of 0x9696 will clear the alarm history.

4.6 All Parameter Clear Register

The all parameter clear is register 7. Refer to Table 15 for the appropriate value.

Table 15: All Parameter Clear Register

i g G| s pr :E‘;
Data 5 HFF
H9696 o * o o}
H9966 o ) o o
H5A5A » x (o] (a]
HS55AA % (o] o] (o]

" Refer to communication related parameters.
"2 Refer to the list of calibration parameters.
*® Pr. 75 is not cleared.
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4.7 Inverter State Register

The inverter state is register 102 and the states are listed in Table 16.

Table 16: Inverter State

Value Description

NOT READY TO SWITCH ON
SWITCH ON_DISABLED
READY TO_SWITCH ON
SWITCHED ON
OPERATION_ENABLED
DISABLE

SHUTDOWN

QUICK_STOP

FAULT REACTION _ACTIVE
FAULTED

o

O|lo|N|o|O|A|wIN]|—~
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4.8 DriveStatus Register

The DriveStatus is register 1227 and the bit-mapping is described in Table 17.

Table 17: DriveStatus Register Mapping

Bit Significance Value Description
1 Power supply is switched on, electronics initialized, main contact, if
0 ReadyToSwitchOn available, has dropped out, pulses are inhibited
0 -
1 SwitchedOn (1) Yoltage at the power converter, i.e. the main contact is closed (if present)
2 OpEnabled (1) _Drlve function enabled
3 Faulted (1) EJnacknowIedged faults present
1 Power enabled
4 VoltageEnabled ) Power disabled
5 QuickStopDisabled ! Quiick stop disabled
0 Executing quick stop request
6 SwitchOnDisabled (1) _Dnve in SWITCH_ON_DISABLED
7 Reserved Not used | -
8 RefFromNet 1 Network torque/speed reference
0 Local torque/speed reference
9 CtriFromNet 1 Control !s from network
0 Control is local
10 SetpointReached (1) _Actual output frequency equals frequency set point
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Bit Significance Value Description
1 Internal (manufacturer specific) limitation is active (e.g. current, power or
11 LimitActive speed limit)
0 N
12-13 Reserved Not used | -
14 RevOpEnabled (1) Prlve function enabled in reverse mode
15 Stopping (1) Prlve is stopping

4.9 SetpointSpeed Register

The SetpointSpeed is register 1229 and specifies the target speed in RPM. A positive value indicates forward motion, while
a negative value indicates reverse motion. The value must be scaled based on the SpeedScale factor. By default, the
SetpointSpeed is specified in 0.1 RPM units.

4.10 ActualSpeed Register

The ActualSpeed is register 1231 and reflects the actual speed in RPM. A positive value indicates forward motion, while a
negative value indicates reverse motion. The value is scaled based on the SpeedScale factor. By default, the ActualSpeed
is specified in 0.1 RPM units.

4.11 Fault History Codes

The fault history codes are reflected in registers 284 (most recent fault) to 291 (least recent fault). The fault code is
described in the inverter user manual “List of fault display” section.
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(/5-) MITSUBISHI CONFIGURATION STUDIO

5.1 Overview

R -vsisble Devices BT Ocvice Configurations Settings

- "‘“' bishi Interface Cards
/1@ Online Devices O A7NETH-2P
ASNETH-2P

0 X Object List

Figure 2: Mitsubishi Configuration Studio

The card is discovered, configured and updated by the Mitsubishi Configuration Studio PC application. The studio must be
installed prior to connecting a card to ensure that the appropriate USB drivers are installed. The studio will typically require a
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USB connection for reading/writing a configuration and updating the firmware. Depending on the currently-active drivers,
remote discovery, network setting, and firmware updates are also possible via Ethernet. The latest release of the
Configuration Studio can be downloaded from the product web page. The remainder of this section will provide only a brief
introduction to the configuration concepts. For protocol-specific configuration, refer to the relevant protocol section.

Creating a Device Configuration

A device can be added to the Project panel for configuration by first selecting the Device Configurations list heading and
then:

. Double-clicking on the device in the Available Devices panel.

. Right-clicking on the device in the Available Devices panel and choosing Add from the context-sensitive menu.
e Hitting the <ENTER> key on the keyboard when the device is selected in the Available Devices panel.

. Dragging the device from the Available Devices panel into the Project panel.

. Selecting it and selecting Add Selected Device from the Edit menu.

. Selecting it and clicking the Add button in the toolbar.
The device will then be added to the list of Device Configurations. B
Going Online with a Device

All connected devices are automatically added to the Discovered Devices panel. This panel is shown by selecting the
Online Devices list heading in the Project panel. To go online with a device:

e  Double-click on it in the Discovered Devices panel.

. Right-click on it in the Discovered Devices panel and choose Go Online from the context-sensitive menu.
e Hit the <ENTER> key on the keyboard when the device is selected in the Discovered Devices panel.

. Drag it from the Discovered Devices panel into the Project panel.

. Select it and select Go Online with Device from the Edit menu.

e  Select it and click the Go Online button in the toolbar.
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When the studio goes online with a device, its configuration is automatically read. While the studio is online with a device, it
will appear in green text in the Discovered Devices panel. The studio may be online with multiple devices simultaneously.

Uploading a Device’s Configuration into a Project

The current configuration of an online device can be uploaded into the Project panel by selecting a device under the Online
Devices list heading and then:

. Right-clicking on it and choosing Upload Configuration from the context-sensitive menu.
e  Dragging it from the Online Devices heading into the Device Configurations heading.

e  Selecting it and selecting Upload Configuration to Project from the Device menu.

. Selecting it and clicking the Upload Configuration button in the toolbar.

The device’s configuration will then be added to the list of Device Configurations. Once the configuration is uploaded into
the project, it may be modified.

Removing a Device Configuration from a Project
A configuration can be removed from a project by:

. Selecting the device in the Project panel and dragging it. A trash can icon will appear at the bottom of the Project
panel, and dragging and dropping the device in the trash will remove it from the project.

. Hitting the <DELETE> key on the keyboard when the device is selected in the Project panel.

. Right-clicking on the device in the Project panel and choosing Remove from the context-sensitive menu.
. Selecting Remove Selected Item from the Edit menu when the device is selected.

. Clicking on the Remove button in the toolbar when the device is selected.

Going Offline with a Device
To go offline with a device:

e  Select the device in the Project panel and drag it. A trash can icon will appear at the bottom of the Project panel, and
dragging and dropping the device in the trash will go offline with it.
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. Hit the <DELETE> key on the keyboard when the device is selected in the Project panel.

. Right-click on the device in the Project panel and choose Go Offline from the context-sensitive menu.
e  Select Go Offline with Device from the Edit menu when the device is selected.

. Click on the Go Offline button in the toolbar when the device is selected.

Downloading a Configuration to a Device

To download a configuration to an online device, first select the device under the Device Configurations heading in the
Project panel, and then navigate to Device...Download Configuration to Device. If the studio is currently online with only
one compatible device, then the configuration will be downloaded to the online device. Otherwise, a device selection prompt
is displayed to select which device to download the configuration to. Do not power off the device or interrupt the connection
once the download is in progress as this may corrupt the firmware and/or the configuration.

Updating Firmware

The studio automatically manages firmware updates when going online with a device and downloading a configuration to a

device. Download the latest studio from the product web page to obtain the latest firmware. Do not power off the device or

interrupt the connection once the update is in progress as this may corrupt the firmware and/or the configuration. B

Resetting an Online Device
To reset an online device, first select the device in the Project panel and then navigate to Device...Reset Device.

General Configuration Process

To configure a device, add the desired protocol(s) and configure any objects associated with the respective protocol(s). Any
changes will take effect once the configuration is downloaded to a device.

Note that numeric values can be entered not only in decimal but also in hexadecimal by including “Ox” before the
hexadecimal number.
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5.2 General Object Editing Activities

The following editing activities apply for all types of configuration objects and project elements.

Adding an Object

To add an object, click on an item (protocol driver or Node, for example) in the Project panel. Any available objects for that
item will be listed in the Available Objects panel (the panel title depends on the currently-selected item). An object can then
be added to the item by:

. Double-clicking on it.

e  Right-clicking on it and choosing Add from the context-sensitive menu.
. Hitting the <ENTER> key on the keyboard when the object is selected.
. Dragging it into the Project panel.

e  Selecting it and selecting Add Selected Device from the Edit menu.

. Selecting it and clicking the Add button in the toolbar.

The object’s configurable fields can then be populated with valid values (where applicable).

Viewing an Object
In the Project panel, select a parent object to display a summary of all its child objects. For example, selecting a protocol
driver will display the driver’'s configuration in the Summary panel and list of current objects in the Object List panel.

Updating an Object
To update an object, select the object in the Project panel and make any required changes in the Settings panel.

Deleting an Object
An object can be deleted by performing one of the following actions:

. Selecting the object in the Project panel and dragging it. A trash can icon will appear at the bottom of the Project
panel, and dragging the object to the trash will then delete it from the project.
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. Hitting the <DELETE> key on the keyboard when the object is selected in the Project panel.

. Right-clicking on the object in the Project panel and choosing Remove from the context-sensitive menu.
e  Selecting Remove Selected Item from the Edit menu when the object is selected.

. Clicking on the Remove button in the toolbar when the object is selected.

Note that this action cannot be undone. Deleting an object will also delete all of its child objects.

Copying and Pasting an Object

To copy an object, first click on an item in the Project panel. An object can then be copied by:

. Right-clicking on it and choosing Copy from the context-sensitive menu.

. Pressing the <CTRL+C> keys on the keyboard.

. Holding the <CTRL> key and dragging the item to the desired location in the Project panel.

. Dragging the item to a new location under a different parent object in the Project panel.

. Selecting Copy Selected Item from the Edit menu. B
e  Clicking on the Copy button in the toolbar.

To paste an object, first click on an item at the desired location in the Project panel. An object can then be pasted by:

. Right-clicking on it and choosing Paste from the context-sensitive menu.

. Pressing the <CTRL+V> keys on the keyboard.

. Dropping an item onto the desired location in the Project panel after holding the <CTRL> key and dragging the item.

. Dropping an item onto a new location under a different parent object in the Project panel after dragging the item.

e  Selecting Paste Item from the Edit menu.
. Clicking on the Paste button in the toolbar.

After pasting an object, the object’s configurable fields can then be modified with valid values (where applicable).
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Note that the studio allows you to copy and paste items between different locations, including different devices. This is
useful for copying partial configurations from one device to another.

Reordering Objects

Objects can be reordered in the Project panel by dragging the item to the desired location. If the item is dragged outside of
the items in the project tree, it will be moved to the end.

5.3 Ethernet Settings

The Ethernet Settings panel contains Ethernet-related items that are not specific to any given protocol. These settings
must be appropriately configured regardless of any Ethernet control protocols that may be enabled. The Ethernet Settings
panel is then available whenever the Ethernet port is selected in the Project panel.

5.3.1 Authentication

Be sure to make a note of the new settings whenever authentication credentials are changed, as they must be entered
whenever the web page is accessed or an FTP session is initiated.

User Name
The username is case-sensitive and can contain letters (“a...z” and “A...Z”) and numbers (“0...9”).

Password
The password is case-sensitive and can contain letters (“a...z” and “A...Z") and numbers (“0...9”).

5.3.2 Network Configuration

The card supports a static IP address. The IP Address, Subnet Mask and Default Gateway fields must be configured.
Please consult with your network administrator for the proper settings of these fields.
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5.4 Internal Logic Settings
5.4.1 Fail-safe Values

5.41.1 Overview

The card can be configured to perform a specific set of actions when network communications are lost (timeout event). This
allows each inverter parameter to have its own unique “fail-safe” condition in the event of network interruption. Support for
this feature varies depending on the protocol: refer to the protocol-specific section of this manual for further information.

There are two separate elements that comprise the timeout configuration:
. The timeout time
e  Timeout Object configuration

5.4.2 Timeout Time

The timeout time is the maximum number of milliseconds for a break in network communications before a timeout will be
triggered. This timeout setting is configured at the protocol level as part of a driver’'s configuration, and used by the protocol

drivers themselves to determine abnormal loss-of-communications conditions. These conditions then trigger timeout

processing events. If it is not desired to have a certain protocol trigger timeout processing events, then the protocol’'s

timeout time may be set to 0 (the default value) to disable this feature.

For some protocols, the timeout time is set by the master device (PLC, scanner, etc.), and a timeout time setting is therefore
not provided in the Configuration Studio’s driver configuration. Additionally, not all protocols support timeout detection: refer
to the protocol-specific sections of this manual for more information.

5.4.21 Timeout Object Configuration

A timeout object is used as part of the timeout processing to set certain parameters to “fail-safe” values. When a timeout
event is triggered by a protocol, the timeout objects are parsed and written to the corresponding parameter(s). To add a
timeout object, select the device in the Project panel, then add Internal Logic...Fail-safe Values...Timeout Object. The
following paragraphs describe the configurable fields of a timeout object:
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Description
This field is strictly for user reference: it is not used at any time by the device.

Register
Enter the register number (refer to section 4) corresponding to the inverter parameter.

Data Type
This is the size of valid values and is fixed to “16-Bit Unsigned” allows for a range of timeout values between 0 and 65535.

Value

Enter the “fail-safe” timeout value that the register encompassed by this timeout object will be automatically written with
upon processing a timeout event triggered by a protocol.
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5.5 Discovery over Ethernet

Depending on the currently-enabled driver, the Configuration Studio will
automatically discover the device on the current Ethernet network,
regardless of whether or not the card’s network settings are compatible with
the subnet upon which they reside. All connected devices are automatically
added to the Discovered Devices panel. This panel is shown by selecting
the Online Devices list heading in the Project panel. In the Discovered
Devices panel, discovered Ethernet devices will be listed under Ethernet
and will display the firmware version in brackets and the current IP address
in parentheses to the right of the device name, similar to Figure 3.

In order for the studio to discover devices, certain UDP Ethernet traffic (port 4334) must be allowed in and out of the
computer, and firewall applications (such as Windows Firewall) are often configured to block such traffic by default. If the
studio is unable to discover any devices on the current subnet, be sure to check the computer’s firewall settings during
troubleshooting, and add the studio as a program exception to the firewall configuration if necessary. It may be necessary to

restart your PC before the new firewall configuration can take effect.

The network settings of a discovered card can be configured remotely

by:

. Right-clicking on the device in the Project panel and choosing
Configure Network Settings... from the context-sensitive menu.

e  Selecting the device in the Project panel and navigating to
Device...Configure Network Settings...

The network settings pop-up should appear similar to Figure 4. Modify
the network settings as necessary and click the OK button for the
changes to take effect. Note that this will cause the device to become
temporarily inaccessible and may fault the inverter.

Figure 4: Remotely Configure Network Settings
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5.6 Manage Device Parameters

The accessibility and scan priority of the inverter parameters can be adjusted (refer to Figure 5). This is an advanced
feature and must only be used after consulting technical support to determine the appropriate settings for the target
application. The Manage Device Parameters configuration window is found by:

. Right-clicking on the device in the

Project panel and choosing Manage =

Parameters... from the context-sensitive i By pacess ol | conipuses a0l
menu. v [9 [Low = |Pricrity Command Registers 4 Total
~) [¥] [Low _ ~|Pricrity Monitar Registers 1 Total
. Selecting the device in the Project panel ol = |Priorty Process Data 76 Tota
and navigating to Device...Manage ¥ @[ v|Priory ABCC Drive Profile Data 50 Total
Device Parameters... <) @ [LoW__=]Priority Parameters 0 to98 3 Total
v [{ [low = |Priority Parameters100t0199 91 Total
A parameter is accessible and actively ) W [LoW_]Priority Parameters 20010299 66 otal
scanned (read from and written to the ) [ [Low = |Priority Parameters 30010 399 50 Total
inverter) only if its corresponding checkbox is v) [ [Low = |Priority Parameters 40010499 65 Total
enabled. Likewise, a parameter is ) WI[Low _=|Friorty Parameters 50010 599 59 Tota
inaccessible if its checkbox is disabled. 2. 1 IR Prcly. Pocomoctrr= 600 0,638 50 ook

~) [¥] [Low ~|Priority Parameters 700 to 799 50 Total
~) [ [Low  |Priority Parameters 800 to 899 20 Total
v) [ [Low
2 (LOW | Priority Parameters 1000 to 1099 43 Total

Parameters that are accessed more
frequently or require a faster update rate
should be set to high priority. All other
parameters should be set to low priority.

| Pricrity Parameters 900 to 999 26 Total

v LOW | Priority Parameters 1100 to 1199 80 Tota!
~ LOW | Priority Parameters 1200 to 1299 88 Tota!
v [¥]|Low = |Priority Parameters1300 to 1399 54 Total

~ LOW = |Priority Parameters 1400 to 1499 31 Total

Total: 1077 | Cyclic Read: 21 | Cyclic Write: 2 | High Priority: 2 | Low Priority: 1052  Selected: 1077 | Selected Cyclic Read: 21

Figure 5: Manage Device Parameters
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5.7 Backup and Restore Parameters

The parameter values can be backed up from the inverter and restored to the inverter (refer to Figure 6 and Figure 7). This
allows for easy inverter cloning. The backup parameter values are stored as a CSV file. A parameter value can be excluded
by disabling the corresponding checkbox. The parameter value can also be modified before the backup and restore is
executed. Note that backup and restore does not modify the parameter list (refer to section 5.6). The backup and restore

parameter configurations are

found by:

. Right-clicking on the
device in the Project
panel and choosing
Backup Parameters...
or Restore
Parameters... from the
context-sensitive menu.

e  Selecting the device in
the Project panel and
navigating to
Device...Backup
Parameters from
Device... or Restore
Parameters to
Device...

A Parameter Number Communications Number Description

4 [4] Command Registers 4 Total
1
5
5
7

Monitor Registers 1 Total
102

Process Data 76 Total
201
202
203
205
206
207
208
209
210
211
212
213

IS NS R B EEE

Total: 1077

Command register
Inverter reset
Alarm history clear

All parameter clear
Inverter state

Output frequency
Output current

Qutput voltage

Frequency setting value

Motor speed

Motor torque

Converter output voltage

Regenerative brake duty

Electronic thermal relay function load factar
Output current peak value

Converter output voltage peak value

Input power

Backup | | Cancel

Figure 6: Backup Parameters

2 o8 e

Selected: 1077
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~) [ Parameter Number Communications Number Description Value
~ Command Registers 4 Total =
1 Command register 0
5 Inverter reset 0
5 Alarm history clear 0
7 All parameter clear 0
A Monitor Registers 1 Total
102 Inverter state 3
A [ ProcessData 76 Total
201 Qutput frequency 0
202 Qutput current 0
203 Qutput voltage 0
205 Frequency setting value 0
206 Motor speed o
207 Motor torque o
208 Converter output voltage 3084
209 Regenerative brake duty 0
210 Electranic thermal relay function lead factor 0
m Output current peak value ]
212 Converter output voltage peak value 3153
213 Input power 0
| Resore |
Totak: 1077 Selected: 1077

Figure 7: Restore Parameters
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5.8 Restore Factory Settings

The interface card (connected via USB) can be restored to the factory settings. Note that the filesystem will be reformatted,
which will destroy all custom modifications and configurations. Please backup the configuration before executing this
feature. The factory settings can be restored by:

. Right-clicking on the device in the Project panel and choosing Restore Factory Settings.

. Selecting the device in the Project panel and navigating to Restore Factory Settings.

5.9 Help

For assistance in understanding configuration objects and fields, simply hover the mouse over the object or text to display a
useful tooltip. Ensure that the Help...Show Help Tooltips option is checked. Links to videos and documents can be found
in the Help menu. Please review the tooltips and links before contacting technical support for more in-depth assistance.
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(/6-) EMBEDDED WEB SERVER

6.1 Overview

The interface contains an embedded (HTTP) web server, which allows users to access the inverter’s internal data in a
graphical manner with web browsers such as Microsoft Internet Explorer or Mozilla Firefox. In this way, the inverter can be
monitored and controlled from across the room or from across the globe. To access an interface’s embedded web server,
directly enter the target unit's IP address into the address (URL) field of your web browser. Refer to Figure 8 for a
representative screenshot of the web server interface. In order to access the web server and view the parameter values,
destination TCP ports 80 and 843 must be accessible from the client computer.

Note that in order to view the interface’s web page, the free Adobe Flash Player browser plug-in is required. The plug-in can
be downloaded from http://www.adobe.com.
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MITSUBISHI ASNETH-2P Embedded Server
ELECTRIC
J Monitor \ /‘ Dashbeard \

Parameter Group Product Name: ABNETH-2P

i Ethernet CPU firmware version: V1.1.1

Command registers

Wonitor registers

Process data e )

Configuration parameters FiTeR

Parameter | Register Description Value (Decimal)
1 Command register 0
5 Inverter resst 0
B Alarm history clear 0
7 All parameter clear 0
102 Inverter state 3
201 Output frequency 0
202 Output current 0
203 Outputvoltage 0
205 Frequency setting value 0
206 Motor speed 0
207 Motor torque 0
208 Converter output voltage 3102
209 Regenerative brake duty 0
210 Electronic thermal relay function load factor 0
21 Output current peak value 0
212 Converter output voltage peak value 3153
213 Input power 0
214 Output power 0
215 Input terminal status 0

Figure 8: Embedded Web Server
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6.2 Monitor Tab

6.2.1 Information Window

Product Name: ABNETH-2P
Ethernet CPU firmware version: V1.1.1

ACTIVITY (3)

Figure 9: Monitor Tab Information Window

Figure 9 shows the Information Window, which displays messages regarding the status of the interface card or web browser
session. There is also an “ACTIVITY” indicator which blinks periodically to show the status of data communication between
the web browser and the interface card. If you do not observe the activity indicator blink at all for several seconds or more, it
is possible that the web browser may have lost contact to the web server. To reestablish communications, “refresh” your
web browser.

6.2.2 Parameter Group Selection List

The Parameter Group Selection List is shown in Figure 10. Individual groups can be selected by clicking on the group
name. Multiple groups may also be selected by holding down the CTRL key while clicking on the group names, or a range
of groups can be selected by first selecting the starting group, and then holding down the SHIFT key while selecting the last
group in the range. When a parameter group is selected, the parameters contained in that parameter group are displayed in
the Parameter List (refer to section 6.2.3).

6.2.3 Parameter List ::rametereroup

The parameter list is shown in Figure 11. The parameters 1.Cnmmand m——

that are displayed in the list at any given time depend on the e e

parameter groups that are currently selected (refer to T—

section 6.2.2) and the filter (refer to section 6.2.4). e

The first column of the Parameter List shows the inverter Figure 10: Parameter Group Selection List
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parameter (Pr. XXX) number that is normally used when accessing a given register via the inverter's keypad. Note that not
all registers will have parameter number entries: command and monitor registers, for example, are not accessed via the
inverter's keypad by entering a “Pr. XXX” number, and their associated parameter column fields on the Monitor tab are
therefore empty. Also note that this column is for user convenience and inverter user’'s manual cross-reference only:
parameters are not referenced through the interface card by their parameter numbers, but by their register numbers.

The second column of the Parameter List shows the register number that provides network access to each parameter (refer
to section 4). The third column contains the parameter descriptions, which are used by the filter function. The last column
performs two functions: it displays the current value of the parameter, and (for writable parameters) also allows changing
the parameter’s value by clicking on the number in the value column and entering the new value.

iPﬂrﬂmeter Reqgister Description Value {Decimal) = |
lo 2000 Torque baost 50

: 4 2001 Maximum frequency 12000

. 2 2002 Minimum frequency 0

;3 2003 Base frequency G000

54 2004 Multi-speed setting (high speed) 6000

|5 2005 Multi-speed setting (middle speed) 3000

Eﬁ 2006 Multi-speed setting (low speed) 1000

ET 2007 Acceleration time 50

I 2008 Deceleration time 50

IQ 2009 Electronic thermal QIL relay 255

i 10 2010 DC injection brake operation frequency 300

| 11 201 DC injection brake operation time 5

i12 2012 DC injection brake operation voltage 40

313 2013 Starting frequency 50

iH 2014 Load pattern selection 0

|15 2015 Jog frequency 500

iﬂB 2016 Jog acceleration/deceleration time 5

. 17 2017 MRS input selection V]

|13 2018 High speed maximum frequency 12000 -

Figure 11: Parameter List
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Some items to keep in mind when interacting with the Parameter List are:

o  When entering new parameter values, be sure that the number being entered is appropriate for the currently-selected
radix (refer to section 6.2.5).

e  The column widths can be changed by dragging the vertical bars that separate the header row’s cells.

e [If you begin changing a parameter value and then decide to abandon the change, pressing the ESC key on your
keyboard will abandon the change and redisplay the current parameter value.

o  When editing a parameter value, clicking someplace off the entry cell is equivalent to hitting the ENTER key.

6.2.4 Parameter List Filter

A filter function provides Parameter List search capabilities. To use the filter
function, simply type a word into the filter entry box and then click the “filter”

button. Refer to Figure 12. The filter will then display only those parameters luguszeny)
currently available in the Parameter List that satisfy the search criteria. Once a [Vaiue ecim:
filter has been entered, it will continue to be applied to all information normally T
displayed in the Parameter List. To remove the filter, delete all characters

contained in the filter entry box and then click the “filter” button. Figure 12: Parameter List Filter

6.2.5 Radix Selection

Figure 13 shows the radix selection buttons that allow changing the Parameter List “value” column data display and entry
radix between decimal and hexadecimal formats.

When “DEC” is selected, the “value” column heading will be “Value (Decimal)”, current parameter values will be displayed in
decimal, and values to be written to parameters must be entered in decimal format. For example, to change the inverter's
frequency command to 40.00Hz, enter the decimal value 4000.

etk
Similarly, when “HEX” is selected, the “value” column heading will be “Value =)
(Hexadecimal)”, current parameter values will be displayed in hexadecimal, and T

values to be written to parameters must be entered in hexadecimal format.
Figure 13: Radix Selection
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6.3 Dashboard Tab
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Figure 14: Dashboard Tab

The Dashboard Tab provides access to a variety of gauges, meters and graphs that can be configured to provide an at-a-
glance graphical overview of application variables in real-time. A total of 10 gauge windows are available (four at a time),
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and each gauge window can be configured to display any register’s value via one of six different gauge types. User-defined
engineering units, scaling and range limits are also configurable. Refer to Figure 14.

6.3.1 Information Window

Figure 15 shows the Information Window, which displays
messages regarding the status of the Dashboard configuration
parameters (loading or submitting).

Dashboard Activity

Successfully loaded configuration,

6.3.2 Gauge Window Navigation

Figure 16 shows the two buttons that provide for navigation of
the gauge windows. Clicking the “Up” or “Down” buttons will
scroll the gauge windows. Figure 15: Dashboard Tab Information Window

ACTIVTY (T

6.3.3 Gauge Window Configuration

Each of the gauge windows can be independently configured to display a user-defined register with a variety of flexible
configuration options. While the behavior and presentation may vary slightly depending on the specific gauge chosen, all of
the gauges share the following common elements (refer to Figure 17 for an example):

Gauge Selector: A drop-down selection box in the upper left-hand corner of the gauge window, which allows the user to
select the type of gauge that will be displayed.

Title: A text entry box located above the gauge, in which the user can enter a descriptive gauge title comprised of up to 16
characters.

Units: A text entry box in which the user can enter an

engineering units string comprised of up to 8 PERGE urrent Value —1GHTKF
characters. This units string will be appended to all T page 1/4 Sen
locations in the gauge window that display the :
designated register’s current value.

Register: The designated register whose value is to Figure 16: Gauge Window Navigation
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be reflected on the gauge.

Muiltiplier: The multiplier value is a floating-point number that is used to scale the raw value of a register. As its name
suggests, the multiplier value is multiplied by the designated register’s current raw value in order to calculate the gauge’s
indicated value. Negative values can also be used if desired.

Min Value: The gauge’s minimum indicated value. Negative values can be used if desired (e.g. if a negative Multiplier
attribute is used to generate a negative indicated value). Not all gauges allow adjustment of the min value.

Max Value: The gauge’s maximum indicated value. Similar to the Min Value attribute, negative values can be used if
desired. Indicated value characteristics can even be inverted by setting the Max Value attribute to a value less than the Min
Value attribute.

Update Button: Clicking the update button will apply the current configuration attribute settings to the gauge. Note, however,
that simply updating the gauge’s current display properties does not write these settings to the interface card’s filesystem.

To save the current configuration of all the gauge windows to the filesystem, the Dashboard tab’s “submit” button must be
selected (refer to section 6.3.4).

Current Value: The current indicated value of the designated register is
numerically displayed with the configured Units string at the bottom of
each gauge window. Output Frequency

.......... BaLiiel

The following is a summary of the different available gauge types:

Gauge: Refer to Figure 17. This type of meter implements a rotary dial- Multiplier
type display format. The indicated value and units are shown numerically Min Velue N

on the face of the gauge, and via the red indicator needle. The yellow

needle shows the previous indicated value, thereby providing a simple
historical reference. The “Min Value” attribute is not configurable; this

gauge always starts at 0.

-
Update

Current Value 56.23 Hz

BarGranh - Ottt Valtaore

Figure 17: Gauge
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BarGraph: Refer to Figure 18. This type of meter implements a linear bar
graph display format. Hovering the mouse pointer over the red portion of
the graph pops up a tooltip which displays the current indicated value and
units.

Meter: Refer to Figure 19. This type of meter implements a common panel
meter-type display format. The units string is shown on the face of the
meter. All raw register values are interpreted as positive numbers (i.e.
0...0xFFFF equates to 0...655354,.)

74 I EMBEDDED WEB SERVER

X
L,
BarGraph = Output Voltage
Onies :

Register ik

o oo RN
M vave
Update

Current Value 217.1 Volts

Up Page 1

Figure 18: BarGraph

b
Running Spesa
vees

Register @l

Multiplier

Max Value ilili]
Update

Current Value 1687 RFM

171 Pirn

Figure 19: Meter



Pos/Neg Meter: Refer to Figure 20. Similar to the “meter” gauge, this type
of meter also implements a common panel meter-type display format, but
in this instance the indicated value can be positive or negative (two’s
complement interpretation). In other words, raw register values of
0...0x7FFF equate to 0...327674¢, and values of 0x8000...0xFFFF equate
to -32768...-1. Because the meter placard is always centered around zero,
the “Min Value” attribute is not configurable, and the “Max Value” attribute
is used for both the maximum positive indicated value as well as the
maximum negative indicated value.

Thermometer: Refer to Figure 21. This type of meter implements the
universally-identifiable thermometer display format. Hovering the mouse
pointer over the red “mercury” portion of the graph pops up a tooltip which
displays the current indicated value and units.

Pos/iey Meter Output Current

vais

Register PIF)

i vave [
—
Update

Current Value  31.04 Amps

Figure 20: Pos/Neg Meter

Thetrnometer | Output Power

Unis

Register [B31]

Multiplier
win vaive [N
Max Value

Current Value 31.07 kW

Figure 21: Thermometer

EMBEDDED WEB SERVER I 75



Line Graph: Refer to Figure 22. This type of graph implements a

continuously-scrolling historical data logging line graph. Up to 80 seconds Line Graph | Conv. Out Volts

worth of historical data is available. Hovering the mouse pointer anywhere
on the graph displays a vertical reference line at the corresponding time,
and pops up a tooltip which displays the current indicated value at that

time.

Zoom Out Q
Shows All
Quality &

Play

il 3 Gauge
Rewind Usage

Forward
s Tip

Prink. ..

Settings. ..
about Adobe Flash Player 10...

Figure 23: Zooming
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Figure 22: Line Graph

At times, it may be convenient to zoom in on a particular
gauge or meter in order to more clearly see the indicator,
or to fill the computer screen with a particular gauge’s
image. This can be easily accomplished with the web
browser’s Flash Player plug-in by right-clicking on the
gauge and selecting the desired zoom level (refer to
Figure 23).



6.3.4 Submitting Changes

Whenever any of the gauge window configuration items in the
Dashboard Tab have been changed, the “submit” button located on
the right-hand portion of the web page must be selected in order to
write these settings to the interface card’s filesystem. Refer to Figure
24. Note that submitting the Dashboard Tab configuration does not
require rebooting of the interface card: the changes take effect
immediately, and the interface card continues its operation without
interruption.

SUBHIT

Click here to save changes mads
to the dashboard.

Figure 24: Submit Dashboard Changes
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6.4 Customizing the Embedded Web Server

6.4.1 Customization Overview

It is possible for end-users to customize the embedded web server in order to create their own application-specific or
corporate “look and feel”. Knowledge of authoring dynamic web content is required. Using windows explorer, it is possible to
load customized web server content into the “WEB” folder on the interface card’s file system (refer to section 7.2). Usually,
this web server content contains programming which implements the XML socket-based XTPro protocol (refer to section
6.4.2). Via XTPro, the embedded web server can gain access to any inverter register and the interface card file system
resources, and manipulate them as required.

Notes
e Allfiles in the “WEB” folder may be deleted or replaced if desired by the user.

e  The default HTML file targeted by the web server is “index.htm”. Therefore, when customizing the web server content,
ensure that initial file “index.htm” exists.

e Allfiles accessed by the web server itself must reside in the “WEB” folder. Note that this does not restrict active web
server content to using only the “WEB?” folder, however, as XTPro “read_file” and “write_file” commands can access
any existing location on the file system.

e [f the factory-default “WEB” folder contents need to be recovered (if they are accidentally deleted, for example), they
can be downloaded from the product web page on the internet.

e  Two simultaneous web server sessions are supported. Note that the number of available simultaneous web server
sessions is independent of the number of available simultaneous XTPro XML sockets.

6.4.2 XTPro Overview

XTPro is an acronym for XML TCP/IP Protocol. The XTPro specification is an application-layer (positioned at level 7 of the
OSI model) messaging protocol that provides XML-based client/server communication via TCP port 843. Typically, XTPro is
used for the implementation of graphical user interfaces (GUIs), such as advanced web servers or HMIs that have the ability
to request information via XML sockets, and then manipulate and/or display the information in a rich application-specific
manner.
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XTPro is a request/response protocol that provides services specified by commands. For more information on XTPro, refer
to the separate XTPro Specification. This section will cover the device-specific implementation of the XTPro protocol.

6.4.3 XTPro Web Browser-Based Implementation

A representative implementation based upon using a web browser as the client is detailed in Figure 25. In this scenario, the
client application is developed by using an active web server authoring tool (such as Adobe Flash®). The active content is
then embedded into one or more HTML files and loaded onto the device’s file system (refer to section 6.4.1 for detailed
information regarding customization of the web server content). Accessing the device’s web server via a standard web
browser then loads the active content, which initiates communication with the server.
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Figure 25: Web Browser-Based Implementation
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6.4.4 XTPro HMI-Based Implementation

A representative implementation based upon a stand-alone HMI client is detailed in Figure 26. In this scenario, the client
application is developed by using tools provided by the HMI manufacturer, and is hosted independently of the actual server
device.

Programmer authors ’
HMI (client) content

Content is loaded
onto HMI device

Client initiates XTPro

<xreg> requests
<:eafd;:atg:/ i HMI content
ref>Pr_2</re
ST XML socket (port 843) e e
</xreq> establishes
XML socket

Server responds to
client’s requests

<xresp>
<read_data>
<ref>Pr_a</ref>
<val>l23</val>

XTPro Server

XML socket (port 843)

</xresp>

Figure 26: HMI-Based Implementation
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6.4.5 XTPro Supported Commands

For a summary of the supported XTPro commands, refer to Table 18. Note that two simultaneous XTPro connections are
available.

Table 18: Supported XTPro Commands

Command | Supported Notes
noop Yes -
vzn Yes Supports XTPro specification version 1
id Yes -
read_data Yes “reference” is the inverter's register (e.g. “1227” for SetpointSpeed
. command), while “data_value” is a 16-bit hexadecimal value (e.g.
write_data Yes “1F4” for a decimal value of 500)
Ioad_fl.le Yes The absolute file path must start with a forward slash /'
store_file Yes
i Reinitializes only the configurable drivers and services (does not
reinit No .
perform a complete device soft reboot)
auth Yes Authorization is not required
cov Yes COV notification messages are sent every 200ms
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(”7 ) FILESYSTEM

7.1 Overview

The interface card’s on-board filesystem is used by the application firmware. Currently, the application firmware’s main use
of the filesystem is to store XML-encoded configuration files and the embedded web server. The studio must be used to

manage the configuration via USB or FTP. Do not manually access the configuration files unless instructed by technical
support.

The configuration is only read at unit boot-up. Therefore, if a new configuration file is loaded, that unit must be rebooted for
the new configuration take effect. Rebooting a unit can be performed by power-cycling the inverter in which the card is
installed.

The embedded web server is customizable and is located in the “WEB” folder. All web page related items should reside in
the “WEB” folder.

Interacting with the filesystem can be performed via USB (using a mini-B USB cable) as the interface card enumerates as a
standard USB mass storage device “flash drive”. The file system can also be accessed via FTP if the card has compatible
network settings. Users can interact with the files on the interface card’s filesystem in the same manner as though they were
traditional files stored on a local or remote PC.

Note that the USB and FTP connection will prevent the file system from being accessed by other interfaces, such as the 7
web server. Therefore, USB and FTP should only be connected when performing maintenance and configuration. USB and
FTP should be disconnected while the card is running normally in a production environment.
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7.2 USB with Windows Explorer

To use Microsoft Windows Explorer, first open either “Windows Explorer” or “My Computer”. Refer to Figure 27. Note that
the indicated procedure, prompts and capabilities outlined here can vary depending on such factors as the installed
operating system and service packs.

The interface card will typically be displayed as a removable medium such as a Removable Disk. Refer to Figure 28.
Windows Explorer will then display the filesystem’s contents (refer to Figure 29.) You can now perform normal file
manipulation actions on the available files and folders (cut, copy, paste, open, rename, drag-and-drop transfers etc.) in the
same manner as though you were manipulating any traditional file and folder stored on your computer’s hard drive.

2 My Computer

Ble  Edt  View Favorites Took  Help

Qe - @ - F | Poean [ | [H- [2)

Addvess | ' My Computer

Other Places ¥

Details

Removable Disk (F:) = ) E_drive on TCC Central Server o ) F_dbive on 'ICC Central Server
Removable Disk (Gerverl) (i) (ServerL (0:)
File Systern: FAT e

Figure 27: Accessing
Windows Explorer

oy G_crive on 'ICC Central Server 6o @) H_drive on 1CC Central Server

Figure 28: Removable Disk with Windows Explorer
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Figure 29: USB File Access via Windows Explorer
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7.3 FTP With Windows Explorer

To use FTP with Microsoft Windows Explorer, first open either “Windows Explorer” or “My Computer”. Please note that the
indicated procedure, prompts and capabilities outlined here can vary depending on such factors as the installed operating
system, firewalls and service packs.

In the “Address” field, type in “ftp://admin:admin@” and then the IP address of the target interface card (if the user name
and password have been changed from its default, then replace the first “admin” with the new user name and the second
“admin” with the password.) Refer to Figure 30.

Organize +

I Favorites CFG j WEB

File folder File folder

9 Libraries
1% Computer

€ Network

@ zitems

-

Figure 30: FTP via Windows Explorer

Note that the behavior of Windows Explorer FTP will vary from PC to PC. If you are having issues connecting FTP, there
are other FTP client tools available such as Windows Command Prompt, Core FTP, FileZilla, SmartFTP etc. that can also
be used to reliably access the card’s file system.
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7.4 Loading New Web Server Content

The interface card’s web server resides in the file system and can be updated in the field (refer to section 6.4). This section
will discuss how to update the default web server. The update procedure similarly applies to a custom web server. Web
server updates may be released for a variety of reasons, such as improvements and added functionality. When using the
default web server, it is always recommended to use the latest release.

Treat web server updates independently of firmware updates since web server updates may or may not be related to
firmware updates. The latest default web server can be downloaded from the product web page. It is suggested that users
first check this website during commissioning, and then periodically afterwards to determine if a new default web server has
been released and is available to update their units.

Besides the new “WEB” folder containing the new web server, the update requires a USB or FTP connection as described
earlier in this section. To update the web server, complete the following steps:

Navigate to the card’s file system (see section 7.2 or section 7.3).
Backup the “WEB” folder if desired by copying it to the local computer.
Delete the “WEB” folder from the card’s file system.

Copy the new “WEB?” folder to the card’s file system.

Power-cycle or reset the card.

R

Clear your internet browser’s cache to ensure that the new web server content will be properly loaded from the

interface card.
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(8> FIRMWARE

8.1 Overview

The interface card’s embedded firmware can be updated in the field. Firmware updates may be released for a variety of
reasons, such as custom firmware implementations, firmware improvements and added functionality as a result of user
requests. Additionally, it may be necessary to load different firmware onto the unit in order to support various protocols. In
order to ensure that the firmware update is successful, and in the interest of equipment and personnel safety, it is strongly
recommended to stop all of the card’s production activities prior to initiating the firmware update procedure. Failure to
follow the firmware update procedure could result in corrupt firmware!

8.2 Update Procedure

Firmware update steps:
1. Always back up your configuration to a PC for later recovery if necessary.
2. Download and install the latest Configuration Studio, which can be obtained from the product web page.

3. Please be sure to read the firmware release notes and updated user's manual for any important notices, behavior
precautions or configuration requirements prior to updating your firmware.

4. Ensure that the device is in a safe state prior to initiating the firmware update. The card may be temporarily
inaccessible during the firmware update process.

5. Locally via USB: Connect a USB cable between the card and the PC and open the studio. If the studio contains newer
firmware, it will automatically prompt you to update the firmware. Proceed with the firmware update.

6. Remotely via FTP: Connect an Ethernet cable and ensure that the card has compatible network settings.

7. Once the firmware update process has started, do not interrupt the card as this may corrupt the firmware. Do NOT
manually power-cycle the inverter or reboot the card. Do NOT disturb the USB or Ethernet (FTP) connection.
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After the firmware update has been completed, the card will reset automatically. When the card boots up again, it will
be running the new application firmware, which can be confirmed by observing the version displayed in the
Device...Device Info or the web server’s information window (refer to section 6.2.1).

If new default web server content is available, load the new web server (refer to section 7.4).
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(/97 PROTOCOL-SPECIFIC INFORMATION

This section will discuss topics that are specific to each of the supported protocols.

9.1 Modbus/TCP

9.1.1 Overview

The interface card supports Schneider
Electric’'s Modbus/TCP protocol, release
1.0. The interface is conformance class 0
and partial class 1 and class 2 compliant,
and allows up to 8 simultaneous
Modbus/TCP client connections (sockets).

Other notes of interest include:

. Supported Modbus/TCP functions are
indicated in Table 19.

. The register mapping is provided in
section 4.1.

e Inverter registers can be addressed as

Table 19: Supported Modbus/TCP Functions

Function . Modbus/TCP
Code ARG Class
1 Read coils 1
2 Read input status 1
3 Read multiple registers 0
4 Read input registers 1
5 Write coll 1
6 Write single register 1
8 Diagnostics (subfunction 0 only) -
15 Force multiple coils 2
16 Write multiple registers 0

holding registers (4X references) and input registers (3X references).
. Specific bits within inverter registers can be accessed as either coils (0X references) or discrete inputs (1X references).

e  Write data checking is not available (refer to section 4.2.) For example, if a write is performed to a register with a data
value that is out-of-range of the corresponding parameter object, no Modbus exception will be immediately returned.

e  The “unit identifier” (Ul) field of the request packets is ignored and is echoed in the response.

. Modbus/TCP should not be confused with Modbus (serial) over TCP. Modbus over TCP is not compatible with

Modbus/TCP and is not supported.
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e  The driver can be configured to detect a timeout (communication loss) and perform a timeout action.

9.1.2 Holding & Input Registers

The inverter registers by default are mapped as both holding registers (4X) and input registers (3X), and are accessed by
using the inverter register numbers described in section 4.1. The 4X and 3X only serve as a naming convention for holding
register and input register respectively, and should NOT be included as part of the actual on-the-wire register number. To
further clarify, Modbus register 40201 is the same as Modbus holding register 201. The same description applies to input
registers (3X).

For example, from a Modbus/TCP master’s point of view, in order to access the output frequency (register 201) as a holding
register, the Modbus/TCP master must execute the Read Multiple Registers function code and target register 201. This will
similarly apply when accessing an inverter register as an Input Register.

9.1.3 Coil & Discrete Input Mappings

The Modbus/TCP driver provides read/write support for coils (0X references) and read-only support for discrete inputs (1X
references). These will collectively be referred to from here on out as simply “discretes”. Accessing discretes does not
reference any new physical data: discretes are simply indexes into various bits of existing registers. What this means is that
when a discrete is accessed, that discrete is resolved by the interface into a specific register, and a specific bit within that
register. The pattern of discrete-to-register/bit relationships can be described as follows:

Discretes 1...16 map to register #1, bit0...bit15 (bitO=LSB, bit15=MSB)
Discretes 17...32 map to register #2, bit0...bit15, and so on.

Arithmetically, the discrete-to-register/bit relationship can be described as follows: For any given discrete, the register in
which that discrete resides can be determined by:
Equation 1 n

Where the bracket symbols ‘| J” indicate the “floor” function, which means that any fractional result (or “remainder”) is to be
discarded, with only the integer value being retained.

discrete + ISJ

register =
g { 16
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Also, for any given discrete, the targeted bit in the register in which that discrete resides can be determined by:
bit = (discrete —1) % 16 Equation 2

Where “discrete” €[1...65535], “bit” €[0...15], and “%” is the modulus operator, which means that any fractional result (or
“remainder”) is to be retained, with the integer value being discarded (i.e. it is the opposite of the “floor” function).

For clarity, let's use Equation 1 and Equation 2 in a calculation example. Say, for instance, that we are going to read coil
#34. Using Equation 1, we can determine that coil #34 resides in register #3, as | 3.0625] = .3 r1] = 3. Then, using Equation
2, we can determine that the bit within register #3 that coil #34 targets is (34-1)%16 = 1, as 33%16 = mod(2r1) = 1.
Therefore, reading coil #34 will return the value of register #3, bit #1.

9.1.4 Connection Timeout Options

In the studio’s Project panel, navigate to ABNETH-2P...Ethernet...Modbus/TCP Server. The following configuration
options will determine the actions to be taken if the connection is abnormally terminated or lost. While this feature provides
an additional level of fail-safe functionality for those applications that require it, there are several ramifications that must be
understood prior to enabling this capability. Note that a certain degree of caution must be exercised when using the timeout
feature to avoid “nuisance” timeouts from occurring.

Enable Supervisory Timer

This timer provides the ability for the driver to monitor timeout occurrences on the overall receive activity for all connections.
e  The timer will start after receiving the first request. Once the timer is started, it cannot be disabled.

. If the driver experiences no receive activity for more than the Timeout time setting, then the driver assumes that the
client or network has experienced some sort of unexpected problem, and will perform the Timeout Action.

Enable Connection Timer

This timer provides the ability for the driver to monitor timeout occurrences and errors within the scope of each client
connection.
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. If a particular open socket experiences no activity for more than the Timeout time setting, then the driver assumes that
the client or network has experienced some sort of unexpected problem, and will close that socket and perform the
Timeout Action.

. If a socket error occurs (regardless of whether the error was due to a communication lapse or abnormal socket error),
the driver will perform the Timeout Action. Specifically, do not perform inadvisable behavior such as sending a
request from the client device, and then closing the socket prior to successfully receiving the server’s response. The
reason for this is because the server will experience an error when attempting to respond via the now-closed socket.
Always be sure to manage socket life cycles “gracefully”, and do not abandon outstanding requests.

Timeout

Defines the maximum number of milliseconds for a break in network communications before a timeout event will be
triggered.

Timeout Action

Select an action from the drop down menu:
“NONE” ... No effect. The inverter will continue to operate with the last available settings.
“Apply Fail-safe Values” Apply the fail-safe values as described in section 5.4.1.

9.1.5 Node Settings

There are no node settings. A node is simply a container for objects.
9.1.6 Holding/Input Register Remap Settings
In the studio’s Project panel, add ABNETH-2P...Ethernet...Modbus/TCP Server...Holding/Input Register Remap.

Holding/input register remap objects are OPTIONAL. By default, all inverter registers are already mapping as both holding
(4X) and input (3X) registers (refer to section 9.1.2). For user convenience, register remap objects can be created to map

any inverter register to holding/input register 5001 to 5050. n

At times, it may be convenient to access inverter registers in bulk Modbus transactions. This may be especially true in
situations where it is desired to access certain registers that are non-contiguous. For example, if it were desired to read the

PROTOCOL-SPECIFIC INFORMATION ] 93



inverter’'s output frequency (register 201), converter output voltage (register 208), and PID deviation value (register 254),
this could be accomplished in two different ways:

1. Implement three separate Modbus read transactions, each one reading one register only, or

2. Implement one single Modbus read transaction, starting at register 201 for a quantity of 54 registers. Then, pick out the
registers of interest and ignore the rest of the response data.

While both of these methods will certainly work, neither one of them is optimized for the task at hand, which is to access
three specific register values. A fully optimized solution can be realized by making use of the register remap objects. Non-
contiguous inverter registers can be grouped together in any order and accessed efficiently via the Modbus/TCP “read
multiple registers” and “write multiple registers” function codes. The net effect is one of being able to transfer larger blocks
of registers using fewer Modbus transactions, which results in improved network utilization and simpler data manipulation
code on the Modbus master device.

Description
This 32-character (max) field is strictly for user reference: it is not used at any time by the driver.

Remap Register
Remap register that maps to the specified inverter register. Select from 5001 to 5050.

Register
Inverter register (refer to section 4) that is accessed by the Remap Register.

Data Type
Fixed to 16-Bit Unsigned. This is equivalent to two bytes.
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9.2 EtherNet/IP

9.2.1 Overview

EtherNet/IP is a network adaptation of ODVA’s Common Industrial Protocol (CIP). The card supports the EtherNet/IP server
protocol, including the CSP server variant.

The interface card supports both implicit (class 1 I/0O) and explicit (UCMM and class 3) messaging. Class 1 connections
support two different types of /O messaging. One type is the generic /O assembly instances 100 and 150, which is entirely
user-configurable (refer to section 9.2.5). The other type is the AC/DC drive profile assembly instances 20 & 70 or 21 & 71,
which requires no user configuration (refer to section 9.2.6). With /O messaging, the data field contains only real-time 1/O
data. The meaning of the data is pre-defined at the time the connection is established. I/O messages are short and have low
overhead, and therefore minimize the processing time and allow for time-critical performance.

With explicit messaging (refer to section 9.2.7), nodes must interpret each message, execute the requested task and
generate responses. These types of messages can be used to transmit configuration, control and monitor data.

The following sections demonstrate specific examples of how to use EtherNet/IP to transfer data between the inverter and
Allen-Bradley Logix-brand PLCs.

Other notes of interest include:

The interface card supports the EtherNet/IP protocol, as administered by the Open DeviceNet Vendor Association
(ODVA).

This product has been self-tested and found to comply with ODVA EtherNet/IP Conformance Test Software Version
CT-13.

The interface card’s product type code is 2 (AC Drive).

The EDS file can be obtained from the included CD-ROM or downloaded from the product web page on the internet.
Supports DLR (Device Level Ring) node.

Supports unconnected messages (UCMM), and up to 16 simultaneous class 1 (1/O) or class 3 (explicit) connections.
Class 1 implicit I/O supports both multicast and point-to-point (unicast) when producing data in the T—O direction.
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Point-to-point class 1 connected messages will be produced targeting the IP address of the device that instantiated the
connection, UDP port 0xO8AE (UDP port 2222).

If a class 1 point-to-point connection is established in the (T—O) direction, no more class 1 connections can be
established.

If a class 1 connection’s consuming half (O—T) times out, then the producing half (T—O) will also time-out and will
stop producing.

If a class 1 or class 3 connection timeout (communication loss) occurs, the driver can be configured to perform a
timeout action. For class 1 connections, the timeout value is dictated by the scanner/client and is at least four times the
RPI (Requested Packet Interval). For class 3 connections, the timeout value is also dictated by the scanner/client, but
is typically a much larger value than for class 1 connections.

9.2.2 Server Settings
In the studio, navigate to ABNETH-2P...Ethernet...EtherNet/IP Server.

Device Name

The device name is used for identification of a device on the EtherNet/IP network. This string is accessible as the “product
name” attribute of the identity object. Enter a string between 1 and 32 characters in length.

DLR

Device Level Ring is a ring redundancy protocol. All devices in a DLR ring must support DLR.

96

If the checkbox is cleared (default setting), the card will not operate correctly in a DLR ring. By disabling this option, the
card should not be installed in a DLR ring.

If the checkbox is checked, the card can participate and will operate correctly in a DLR ring. By enabling this option,
the card can be installed successfully in a DLR ring.
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9.2.3 Connection Timeout Options

In the studio’s Project panel, navigate to ASNETH-2P...Ethernet...EtherNet/IP Server. The following configuration options
will determine the actions to be taken if the connection is abnormally terminated or lost. While this feature provides an
additional level of fail-safe functionality for those applications that require it, there are several ramifications that must be
understood prior to enabling this capability. Note that a certain degree of caution must be exercised when using the timeout
feature to avoid “nuisance” timeouts from occurring.

Run/ldle Flag Behavior

EtherNet/IP clients (such as PLCs) have the option of adding a 32-bit “run/idle” header to all class 1 (I/O) data packets sent
to devices. Bit 0 of this header is called the “run/idle flag” by the EtherNet/IP specification, and is intended to signify when
the client is in a “running” state or an “idle” state. A running state (run/idle flag = Run) is indicated whenever the client is
performing its normal processing (e.g. scanning its ladder logic). An idle state (run/idle flag = Idle) is indicated otherwise. For
example, Allen Bradley ControlLogix PLCs will set their run/idle flag to Idle whenever their processor keyswitch is placed in
the “PROG” position, presumably in preparation to receive a new application program from RSLogix 5000.

The behavior of EtherNet/IP devices when they receive I/O data from a controller with the run/idle flag set to Idle is not
defined in the EtherNet/IP specification. The driver allows the option of two different behavioral responses when a run/idle
flag = Idle condition is received, depending on the state of the Invoke Timeout When Run/Idle Flag = Idle checkbox.

e If the checkbox is cleared (default setting), then the driver will maintain the last I/O data values received from the client.
For example, if a device mapped to the database was being commanded to run prior to the run/idle flag being set to
Idle by the client, then it will continue to run.

. If the checkbox is checked, then the driver will perform the Timeout Action.

Timeout Action

Select an action from the drop down menu:
“NONE” .. No effect. The inverter will continue to operate with the last available settings.

“Apply Fail-safe Values”.................. Apply the fail-safe values as described in section 5.4.1. n
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9.2.4 Generic Class 1 1/0 Produced and Consumed Data Settings

In the studio’s Project panel, add ABNETH-2P...Ethernet...EtherNet/IP Server...Produced I/O Data...Produced Data
Word and/or Consumed /O Data...Consumed Data Word.

The Produced Data Word and Consumed Data Word objects are only applicable when connecting to assembly instances
100 and 150 (generic I/O), which is typically the case. The Produced Data Word defines the structure of status data sent
from the inverter back to the controller. The Consumed Data Word objects will define the structure of the command data
sent from the EtherNet/IP controller (for example, a ControlLogix PLC) to the inverter. These objects allow the creation of
custom-built I/O data. Up to 32 “command” register values can be sent to the inverter, and up to 32 “status” register values
can be sent back to the controller. Therefore, up to 32 Produced and 32 Consumed Data Word objects can be created. If a
consumed word offset is not defined, that data will be ignored by the inverter. If a produce word offset is not defined, the
value will default to 0. The size of the actual I/O produced and consumed data is determined by the client upon initial
connection establishment. Since a data word utilizes 2 bytes, the size must be an even number of bytes. The 1/0 data
format is summarized in Table 20.

Description
This 32-character (max) field is strictly for user reference: it is not used at any time by the driver.

Produced Data Word Offset

The value from the associated inverter register will populate this word offset of the produced data that is to be sent to the
client. It is recommend to start at word offset 0.

Consumed Data Word Offset

The consumed data received from the client at this word offset will contain the value to be written to the associated inverter
register. It is recommend to start at word offset 0.

Register
The inverter register (refer to section 4) associated with the word offset. For the Produced Data Word object, enter a “status
register to be monitored. For the Consumed Data Word object, enter a “command” register that can be written.
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Data Type
Each data word is fixed to 16-Bit Unsigned. This is equivalent to two bytes.

Table 20: EtherNet/IP User-Configurable /O Data Format

Consumed Data Produced Data
(PLC to Inverter) (Inverter to PLC)
Word Offset Register Word Offset Register
0 Any 0 Any
1 Any 1 Any
: Any : Any
30 Any 30 Any
31 Any 31 Any

The default I/O configuration is described in Table 21. Always use the studio to confirm the configuration before
commissioning the device.

Table 21: EtherNet/IP Default User-Configurable I/O Data Format

Consumed Data Produced Data
(PLC to Inverter) (Inverter to PLC)
Word Offset Register Word Offset Register
0 1 0 1227
1 1229 1 1231
: None : None

9.2.5 Generic Class 1 (I/0) Connection Access

Clients may access the class 1 endpoint by opening a connection to assembly instances 100 and 150. The structure of I/O
consumed and produced data for this assembly instance pair is entirely user-configurable (refer to section 9.2.4). The

generic class 1 1/0O connection is mutually exclusive of the AC/DC drive profile class 1 /O connection. For a generic class 1

I/O application example, refer to sections 9.2.11.1 and 9.2.12.
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9.2.6 AC/DC Drive Profile Class 1 (I/O) Connection Access

The interface card supports the ODVA AC/DC drive profile. No special EtherNet/IP configuration of the interface card is
required when using the AC/DC drive profile: all that is needed is that the controller must target either assembly instances
20 & 70 or 21 & 71 in its connection parameters. The structure of I/O consumed and produced data for the AC/DC drive
profile class 1 I/O is predefined and fixed (refer to Table 23 and Table 24) to 4 input bytes and 4 output bytes. It is highly
recommended to complete the reading of this section to understand the data mapping and the implications of using the
AC/DC drive profile. Note that when using the AC/DC drive profile class 1 I/O, the produced word and consumed word
configuration do not apply (refer to section 9.2.4). For an AC/DC drive profile class 1 I/O application example, refer to
sections 9.2.11.2 and 9.2.12.2.

The AC/DC drive profile implementation provides support for several

required CIP objects, which are specified in Table 22. While the Table 22: AC/DC Drive Profile-Related Objects

various supported attributes of all of these objects are accessible via -

explicit messaging, the main intent of using the AC/DC drive profile Class Code Object Name

is to interact with the predefined input and output assembly 0x04 Assembly Object
instances via an I/O connection. The structure of these assembly 0x28 Motor Data Object
instances is defined by the EtherNet/IP specification in order to 0x29 Control Supervisor Object
engender interoperability among different vendor’s products. This 0x2A AC Drive Object

section will focus primarily on the format of the AC/DC drive profile
I/0 assemblies supported by the interface card, and the inverter data which their various constituent elements map to.
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Table 23: Output Instances 20 and 21 Detail

Fault
=

20 1 \

2 Speed Reference (Low Byte)

3 Speed Reference (High Byte)

0 NetCtrl gaut Run Fwd
21

2 Speed Reference (Low Byte)

3 Speed Reference (High Byte)

Mapping Detail

Run Fwd: forward rotation command (O=forward rotation off, 1=forward rotation on). Maps to inverter register 1, bit 1
(EnableOp).

Run Rev: reverse rotation command (O=reverse rotation off, 1=reverse rotation on). Maps to inverter register 1, bit 2
(EnableRevOp).

Fault Reset: Inverter reset command (0=no action, 0—1 rising edge=reset fault). Maps to inverter register 1, bit 11
(ResetMalfunction).

NetCtrl: Run/stop control source selection (0=local control, 1=network control). Maps to inverter register 1, bit 15 (NetCtrl).
NetRef: Speed reference source selection (0=local control, 1=network control). Maps to inverter register 1, bit 14 (NetRef).

Speed Reference: Inverter speed reference in RPM. Maps to inverter register 1229 (SetpointSpeed). The speed reference
component of the AC/DC drive profile output instances is always in units of RPM. The interface card will pass the consumed
speed reference value directly on to the inverter as-is.
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Table 24: Input Instances 70 and 71 Detail

Instance Byte .
70 1
2 Speed Actual (Low Byte)
3 Speed Actual (High Byte)
Ref Ctrl . .
0 Ref:;(tence From From Ready R?Egl\r}?z R(U;VT\‘;BS)ﬂ Warning Faulted
Net Net
n 1 Drive State
2 Speed Actual (Low Byte)
3 Speed Actual (High Byte)
Mapping Detail

Faulted: Inverter fault signal (0=not faulted, 1=faulted). Maps to inverter register 1227 (DriveStatus), bit 3 (Faulted).
Warning: This bit is not used (it is always 0).

Running1 (FWD): Running forward status signal (O=not running forward, 1=running forward). Maps to inverter register 1227
(DriveStatus), bit 2 (OpEnabled).

Running2 (REV): Running reverse status signal (0=not running reverse, 1=running reverse). Maps to inverter register 1227
(DriveStatus), bit 14 (RevOpEnabled).

Ready: Inverter ready signal (0=not ready, 1=ready). The Ready bit will be 1 whenever the Drive State attribute (see below)
is in the Ready, Enabled or Stopping state.

CtriFromNet: Inverter command reference status (O=command reference is not from network, 1=command reference is
from network). Maps to inverter register 1227 (DriveStatus) bit 9 (CtrIFromNet).

RefFromNet: Inverter speed reference status (0=speed reference is not from network, 1=speed reference is from network).
Maps to inverter register 1227 (DriveStatus) bit 8 (RefFromNet).
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AtReference: Up-to-speed signal (O=not up-to-speed, 1=up-to-speed). Maps to inverter register 1227 (DriveStatus) bit 10
(SetpointReached).

Drive State: Indicates the current state of the Control Supervisor Object state machine. Refer to the ODVA EtherNet/IP
specification (object library) for detailed information on the Control Supervisor Object state machine.

Speed Actual: Inverter operating speed in RPM. Maps to inverter register 1231 (ActualSpeed).

9.2.7 Explicit Messaging Via Get/Set Attribute Single Services

Get attribute single (0xOE) and set attribute single (0x10) are common services that can access the inverter registers by
specifying the appropriate class code, instance number and attribute identifier. The class code is 0xA2. The instance
number is the targeted register number (refer to section 4.1). The attribute identifier is 1, which is the 16-bit value of the
register being accessed.

For example, a get attribute single request with a class code of 0xA2, instance number of 201, and attribute identifier of 1
will return the 16-bit value of inverter register output frequency.

9.2.8 Explicit Messaging Via Data Table Read/Write Services

Data table read (0x4C) and data table write (0x4D) services provide a direct method of accessing the inverter registers by
reference to “tag names”. Tags are read via the EtherNet/IP “data table read” service, and written via the EtherNet/IP “data
table write” service. Note that an underscore (“_") is used to separate fields in the tag names.

To read data, the client must reference a starting “source element” and the “number of elements” to read. Similarly, to write
data, the client must reference a starting “destination element” and the “number of elements” to write. The “number of
elements” can be any quantity from 1 to the maximum allowable length, while the “source element” and “destination
element” must be tag names constructed according to the naming conventions shown in section 9.2.9. The elements are
16-bit values.
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9.2.9 Inverter Register Access Tag Format

Any inverter register (refer to section 4) can be accessed with its own unique tag name, or an array tag can be used to
access a group of registers with one PLC instruction. Tag names are generated according to the following structure:

[reg]_[register number]

Where
[red] is just the 3-character sequence “reg”.

[register number] is a 1- to 4-character field (“17...”201”...“1000”, “1001”... etc.) corresponding to the inverter register
number.

Examples

“Output voltage” (register #203) .......ccooveereiriinieneeie e reg_203
“DriveStatus” (register #1227) ....... ..reg_1227
“SetpointSpeed” (register #1229) .................. ..reg_1229
“Acceleration time” (Pr. 7 / register #2007 ) ........cccoeevieneeneeiieeeeeeee reg_2007

For explicit messaging examples, refer to sections 9.2.13 and 9.2.14.
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9.2.10 ControlLogix Examples: Setup

This section will demonstrate how to initially setup a ControlLogix PLC (such as a 1756-L61) coupled with a 1756-ENBT
communication interface (adjust this procedure according to your specific equipment). Later sections will provide specific

read/write examples using this configuration with 1/0O or explicit messaging.

a WO N =

)
)
)
)
)

Run RSLogix 5000, and create a new configuration.

To add a 1756-ENBT to your I/O configuration, first switch to offline mode.

The “Select Module” window will open.
Select the “1756-ENBT”, and click “Create”. Refer to Figure 31.
[ . |

Right click on the 1/0O Configuration node in the controller organizer view and choose “New Module...”

Figure 31: Adding a New Module
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The “New Module” window will open. Refer to Figure 32.

General" | Connestion | ASNetWors® | Module Info | Intemet Protosal* | Port Configuration’ |

Tipe 1756-ENBT 1756 10/100 Mbps Ethemet Brdge, Twisied-Pair Media e
Vendor. Hlen-Eradey

o iy Ethemet Address

Neme. EP ©) Pvate Network 192.168.1

Description © [P Address: 192 . 168 . 16 . 198

= ) Host Name
Mode Defirion

Revision: 61

Electronic Keying Compatible Module
Rack Connection None

Time Sync Connection:  None.

Status: Creating

e Com) L)

Figure 32: Identifying the New Module

Assign the Ethernet module a name (we will use “EIP”) and an IP address, deselect “Open Module Properties”, and
click OK.

Download the configuration.

Switch to online mode. Right click on the 1756-ENBT module in the I/O Configuration and choose “Properties”.

Select the Internet Protocol tab from the Module Properties dialog box and confirm that the IP Settings are configured
correctly.
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9.2.11 ControlLogix Example: EDS Add-On Profile (AOP)

This section will demonstrate how to setup and use an EtherNet/IP I/O connection via EDS Add-On Profile. This example
only applies to RSLogix5000 V20 (and later) that support EDS Add-On Profile. Otherwise, refer to the I/O examples in
section 9.2.12. This section must be completed prior to attempting any of the following AOP example(s).

EtherNet/IP /O messaging allows the inverter's parameter to be directly mapped into tags in the ControlLogix PLC. Once an
I/0O connection is established, it is automatically synchronized at an interval defined by the Requested Packet Interval (RPI).

1) Register the interface card’'s EDS file. In the menu bar, navigate to Tools...EDS Hardware Installation Tool. Refer to
Figure 33.

File Edit View Search Logic Communications Wmdow Help

el & ‘ Options... i
5 Security r =
Offline . FRUN 1 ) 53
= 4 Documentation Languages...
Mo Forces | = = Ok
| 7 BAT
No Edits =Y S Import 3
Redundancy 5.0 (@] Eport |
[Z3 EDS Hardware fon Tool |
bll| IER =] Controller EIP_Example
s Controller Tags Motion 3
o i..[23 Controller Fault Handler e
= : ustom Tools...
i1 Power-Up Handler
-5 Tasks Ef ControlFLASH
=58 MainTask

[}
Figure 33: EDS Hardware Installation Tool Menu

2) This will start the “EDS Wizard”. Click “Next”.
3) Select “Register an EDS file(s)” and click “Next”.

4) The “Registration” dialog will appear. Refer to Figure 34. Click “Browse”, select the interface card’s EDS file, and click
“Next”.
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Rockwell Automation’s EDS Wizard ‘
Registration
Blectronic Data Sheet file(s) will be added to your system for use in Rockwell
Automation applications.

" Redgister a directory of EDS files I Lock in su
Named

Browse.. l

* I there is an icon file {ico) with the same name as the file(s) you are registering
then this image will be associated with the device.

To perform an installation test on the file(s), click Mext H

< Back Next > Cancel |

Figure 34: EDS Registration

5) Ensure that there are no errors in the test results. Click “Next”.

6) A graphic image of the interface card is displayed. Click “Next”.

7) The task summary will list the interface card as the device to register. Click “Next”.

8) “You have successfully completed the EDS Wizard”. Click “Finish”.

9) The interface card is now available as a module.

10) Right click on the 1756-ENBT/A node under the “I/O Configuration” in the controller organizer view and choose “New

Module...”
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11) Find the interface card in the “Select Module” dialog box as shown in Figure 35.

e
Catalog | Module Discovery | Favorites

Enter Search Text for Module Type... Clear Filters Hide Filters %

Module Type Category Fiters - | @ Module Type Vendor Fiters -

AC Drive Device £ Industrial Control Communication, Inc

CIP Motion Drive =

Communication

Communications Adapter - -

< n d 4 n ] »

v Catalog Number Description Vendor Category

ABNETH-2P Mitsubishi ABNETH-2P Industrial Control... AC

< I | ’
3 of 318 Module Types Found
[7] Close an Create Create | [ Close | [ Help |

Figure 35: Adding a New Interface Card Module
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12) The “New Module” properties dialog box will open as shown in Figure 36.

T w. W

General” | Connection | Moduls Info | Intemet Protacal | Port Configuration|

Type: ABNETH-2P ABNETH-2P
Vendor industral Cortrol Commurication, Inc
Parent: EIP
Name interface_Card Ethemet Address
e © Povate Network:  192.168.1.[ 2]
182 168 . 16 100
Medule Definition
Revision 11

Blectronic Keying:  Compatible Module

Connections: Generic VO

Status: Creating

[ ok ] [ Canced | [ Hebp

Figure 36: AOP Interface Card Module Properties

110 ] PROTOCOL-SPECIFIC INFORMATION



13) Click on the “Connection” tab. Refer to Figure 37.

e L i
General* | Connection” | Module Info | Intemet Protocol” | Port Configuation” |
Requested Packet Interval ‘
Name @) (me) Input Type Input Trigger
Generic U0 10.0 5] 1.0-9899.9 |Unicast Cyelic
[T Inhibit Module
] Msjor Fault On Controller f Connection Fails While in Run Mods
Module Faul
Status: Creating ok | [ Concel | [ Hep ||

Figure 37: AOP New Module Properties Connection Tab

Confirm the setting of the “Requested Packet Interval (RPI)”. The RPI defines the amount of time (in milliseconds) between
data exchanges across an I/O connection. The smallest RPI supported by the interface card is 1ms. Click “OK” when done. n
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14) You should now see the interface card in the 1756-ENBT/A branch under the 1/O Configuration in the controller
organizer view. The full /O Configuration tree should appear similar to Figure 38.

:.ﬁ 170 Configuration

=83 1756 Backplane, 1756-A7

E ﬁﬂ [0]11756-L61 EIP_Example
8 [1]1756-ENBT/A EIP

== Ethernet

P J ASNETH-2P Interface_Card

f] 1756-EMBT/A EIP

Figure 38: AOP Interface Card I/O Configuration

15) Continue with the AOP Generic I/O Messaging example in section 9.2.11.1 or AOP AC/DC Drive Profile example in

section 9.2.11.2.

9.2.11.1 ControlLogix Example: EDS Add-On Profile (AOP) Generic I/O Messaging
This section will demonstrate how to configure the EtherNet/IP Generic I/O connection.

1) Complete all steps in section 9.2.11.

2) Locate the interface card in the 1756-ENBT/A branch under the “I/O Configuration” in the controller organizer view.

Right click on the interface card, choose “Properties”, and select the “General” tab.

3) Configure the Generic I/O connection. Refer to Figure 39.
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" Module Definition® =)

Revision: 1|
Blectronic Keying: [Cnmpat\hle Module =
Connections:
Name Size Tag Suffix

Input: |2 Words I Interface_Card:1
‘Generic O INT array ». 1
Output: |2 Words I Interface_Card:01

Figure 39: AOP Generic /0 Module Definition

In the “Connection” portion of the dialog box, enter the following information:
Name: In this example, select Generic I/O.
Size: Because all inverter data is stored as 16-bit function codes, change the data type to “INT array”.

Input: The Input is the collection of monitor data that is produced by the interface card and is received as an input to
the PLC. lts structure is defined by the Produced Data Configuration as described in section 9.2.4. The Input Size must
be set to the number of 16-bit function codes that we wish to receive from the interface card. For the purposes of this
example, we are assuming that the default produced data word configuration, with 2 relevant registers (1 and 1229).

We therefore set the Input Size to 2 Words.
Output: The Output is the collection of command & configuration data that is sent as an output from the PLC and n

consumed by the interface card. Its structure is defined by the Consumed Data Configuration as described in section
9.2.4. The Output Size must be set to the number of 16-bit function codes that we wish to send to the interface card.

PROTOCOL-SPECIFIC INFORMATION ] 113



For the purposes of this example, we are assuming that the default consumed data word configuration, with 2 relevant
registers (1227 and 1231). We therefore set the Output Size to 2 Words.

When done, click “OK”.

Switch to online mode and download the project to the PLC. Verify that the newly-added inverter is available and
operating correctly by observing any indications shown on the inverter's icon. When the inverter’s icon is selected, its
status and any available error messages will be displayed in the area below the project tree. Also confirm that the
interface card’s “Network Status” LED should be solid green, indicating an “online/connected” state.

By double-clicking “Controller Tags” in the project tree, it is possible to view the newly-added tags. The
Interface_Card:| tag allows viewing of the input data, and the Interface_Card:O tag allows modification of the output
data. These tags will be synchronized with the inverter at whatever rate was established for the module’s RPI. We can
directly interact with these tags in order to control and monitor the inverter.

9.2.11.2 ControlLogix Example: EDS Add-On Profile (AOP) AC/DC Drive Profile
This section will demonstrate how to configure the EtherNet/IP AC/DC drive profile /O connection.

114

Complete all steps in section 9.2.11.

Locate the interface card in the 1756-ENBT/A branch under the “I/O Configuration” in the controller organizer view.
Right click on the interface card, choose “Properties”, and select the “General” tab.

Configure the AC/DC Drive Profile connection. Refer to Figure 40.
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% Module Definition® o]
Revision: 1

Electronic Keying: [[‘ ible Module -
Connections:
MName Size Tag Suffix
Input: 2 INT Interface_Card:11
AC/DC Drive Profile 21 71 - 1
Output: 2 Interface_Card:01

Figure 40: AOP AC/DC Drive Profile Module Definition

In the “Connection” portion of the dialog box, enter the following information:

Name: In this example, select AC/DC Drive Profile 21 71.

Size: Because all inverter data is stored as 16-bit function codes, change the data type to “INT array”.
When done, click “OK”.

Switch to online mode and download the project to the PLC. Verify that the newly-added inverter is available and

operating correctly by observing any indications shown on the inverter’'s icon. When the inverter’s icon is selected, its

PROTOCOL-SPECIFIC INFORMATION [

115



116

status and any available error messages will be displayed in the area below the project tree. Also confirm that the
interface card’s “Network Status” LED should be solid green, indicating an “online/connected” state.

By double-clicking “Controller Tags” in the project tree, it is possible to view the newly-added tags. The
Interface_Card:| tag allows viewing of the input data, and the Interface_Card:O tag allows modification of the output
data. These tags will be synchronized with the inverter at whatever rate was established for the module’s RPI. We can
directly interact with these tags in order to control and monitor the inverter. The AC/DC drive profile I/O data is
described in section 9.2.6.
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9.2.12 ControlLogix Example: I/O Messaging

This section will demonstrate how to setup and use an EtherNet/IP /O connection via vendor-specific assembly instances
100 & 150 or 20 & 70 or 20 & 71. Do not complete this example if you are using EDS AOP, in which case, please refer to

the AOP examples. EtherNet/IP /O messaging allows the inverter’s function codes to be directly mapped into tags in the

ControlLogix PLC. Once an I/O connection is established, it is automatically synchronized at an interval defined by the

Requested Packet Interval (RPI).

1)  Switch to offline mode.

2) Right click on the 1756-ENBT node under the 1/O Configuration in the controller organizer view and choose “New

Module...”

3) Choose “Generic Ethernet Module” in the
Select Module dialog box and click
“Create”. Refer to Figure 41.

4)  The module properties dialog box will open
(refer to Figure 42). Enter a Name which
will allow easy identification of the inverter
on the network (the tags created in
RSLogix 5000 will be derived from this
Name). Because all inverter data is stored
as 16-bit registers, change the “Comm
Format” selection to “Data-INT”. Enter the
IP address of the targeted interface card.

In the “Connection Parameters” portion of
the dialog box, enter the following
information:

Input: The Input Assembly is the
collection of monitor data that is produced
by the interface card and is received as an
input to the PLC. Its structure is defined by

Catalog | Module Discovery | Favorites

Enter Search Text for Module Type... Clear Filters

Maduie Type Category Fiters ~ Madule Type Vendor Fiters =

AC Dive Device Ul @ Alen-Bradiey =

CIP Motion Drive Advanced Micro Controls Inc. (AMCI)

Commurication Cognex Comparation

Commurications Adapter ~ Endress+Hauser -

o I o | I [EE

Catalog Number Description Vendor Category 5
EIPACCPU EIPACCPU Industral Cortrol...  Commurications
EtherNet/IP SoftLoga5B00 Etherhet/IP Hlen-Bradiey Communication
ETHERNET-BRIDGE Genenc EtherNet/IP CIP Bridge Allen-Bradiey Communication
ETHERNET-MODULE ___ Genenc Ethemet Module Alen-Bradley Communication
ETHERNET-PANELVIEW ~ EtherNet/IP Panelview Alen-Bradley HuI @
FANLC CNC EtherNet/IP CNC FANLC Comporat...  Speciaty u
FANUC Robot EtherNet/IP Robot FANLC Robotic...  Speciaty
FRATN-ETH Misubishi FR-A7N-ETH Indusirial Cortrol...  AC Drive Device ™

«| I ] 3

308 of 308 Module Types Found
T—

Figure 41: Adding a New Generic Ethernet Module
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the Produced Register Configuration as described in section 9.2.4. The Input Assembly Instance must be set to 150

when connecting to the generic I/0 assembly instances (or 70/71 when using the ODVA AC/DC drive profile), and the
size must be set to the number of 16-bit registers that we wish to receive from the interface card. For the purposes of
this example, we are assuming that the default produced data word configuration, with two relevant registers (1227 and

1231). We therefore set the Input Size to 2.

Output: The Output Assembly is the
collection of command & configuration
data that is sent as an output from the PLC
and consumed by the interface card. lts
structure is defined by the Consumed
Register Configuration as described in
section 9.2.4. The Output Assembly
Instance must be set to 100 when
connecting to the generic /0 assembly
instances (or 20/21 when using the ODVA
AC/DC drive profile), and the size must be
set to the number of 16-bit registers that
we wish to send to the interface card. For
the purposes of this example, we are
assuming that the default consumed data
word configuration, with two relevant
registers (1 and 1229). We therefore set
the Output Size to 2.

Configuration: The Configuration
Assembly Instance is unused, and its
instance number and size are therefore

% | Module Properties Report: EIP (ETHERNET-MODULE11) |
General* IConnectmn Modulelnfo‘
Type: ETHERMWET-MODULE Generic Ethemet Module
Wendor: Allen-Bradley
Parent: EIP ;
Name Intertace,Card Connection Parameters
Azgembly .
D escription: Instance: Size
Input: 150 2 = | [16-bit)
T w00 2 5] nebi
C E | Data - INT ER. = =
sl Lonfiguration: 1 0 = [8-bit)
Address / Host Mame
@) P Address: 132 168 . 16 . 100
() Host Mame:
Status: Offline [ ()4 ] | Cancel | | Apply | | Help

Figure 42: Interface Card Module Properties

irrelevant (you can just enter “1” and “0”, respectively).

When done, click “OK”.
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You should now see the new module 7| Module Properties Report: EIP (ETHERNET-MODULE 1.1) 5|
(named “ETHERNET-MODULE
Interface_Card") in the 1756-ENBT branch | Gepega] Comectn | o lgfl
under the 1/0O Configuration in the controller
organizer view. Right click on this new
module, choose “Properties”, and select the
Connection tab Refer tO Figure 43 [ Maior Fault On Controller IF Connection Fails ‘hile in Run Mode
Use Unicast Connection over Etherbet/|IP

Bequested Packet Interval (RPI): 10,005 ms  [1.0- 32000 ms]
[ Inkibit Module

Confirm the setting of the Requested Packet
Interval (RPI). The RPI defines the amount
of time (in milliseconds) between data Mol
exchanges across an I/O connection. The
smallest RPI supported by the interface card
is 1ms. Click OK when done.

After adding the 1/0O Module to the
configuration, the full I/O Configuration tree Status: Offine Sl

should appear similar to Figure 44.

Switch to online mode and download the

project to the PLC. Verify that the newly- Figure 43: Module Properties Connection Tab

added inverter is available and operating

correctly by observing any indications shown on the inverter’s icon. When the inverter’s icon is selected, its status and
any available error messages will be displayed in the area below the project tree. Refer to Figure 45. Also confirm that
the interface card’s “Network Status” LED should be solid green, indicating an “online/connected” state.

By double-clicking “Controller Tags” in the project tree, it is possible to view the
newly-added tags. Refer to Figure 46. The Interface_Card:C configuration tag
is unused, the Interface_Card:| tag allows viewing of the input data, and the [0 [0]1756-L61 EIP_Example

Interface_Card:O tag allows modification of the output data. These tags will be § [111756-ENET/A EIP

synchronized with the inverter at the rate that was established for the module’s -8 Ethemnet n
RPI. ] ETHERMET-MODULE Interface_Card

170 Configuration
1756 Backplane, 1756-A7

8l 1756-ENBT/A EIP
We can directly interact with these tags in order to control and monitor the

inverter. In Figure 46, for example, we can see that the first 16-bit word of Figure 44: /O Configuration Tree
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output data (Interface_Card:O.Data[0]) has been set to a hexadecimal value of 0xC002. The default consumed data
word configuration word offset O references register 1, which is the inverter's command register. A value of 0xC002,
therefore, means that the NetCtrl, NetRef, and EnableOp bits have been turned ON.

':".. E;S?G?HI;:EI-EL%? él?:_ﬁE;:fﬂpla Controller Tags - EIP_Example(controller) E’@
f [1]1756-ENBT/A EP Scope: BIEIF Erample = Show &1Tags «[[= =
s Ethernet Neame ==lo [ Vale  ©| Foros Mask £ St Data Type “ [
- + Intetface, CardC E i AB:ETHERNET_MODULEC:0 <
- 1756-ENET/A EIP =/ Interface_Card] [ o AE:ETHERNET_MODULE_INT_s8yizsi0 | | S
-] Module Defined Tags = Interface_Card:|.Data o {...} |Decimal INT[2] %
Inferface. Card: + Inteiface Card| Dateld] | 16#c002 Hex INT =
Interface_Card:0 + Interface_Card:. D ata[1] 18000 Decimal INT 3
interface_Card:C — Intertace,_Card0 o Tod AB:ETHERNET_MODLLE_INT_dBytes0:0
Description — Interface Card:0.Data { SRR {...} |Decimal INT[2]
i‘:;i e REFTLLY + Inlerlace_Card0Datal0])| 1680737 Hes INT ]
+ Interface_Card:0.Data[1] 13000 Decimal INT -
Figure 45: Online Module Status 4L+ {Mouttor Tags \ Edt Tags / I« ;

Figure 46: Controller Tags for I/O Access

Similarly, we can see that the second 16-bit word of output data (Interface_Card:O.Data[1]) has been set to a decimal
value of 18000. The default consumed data word configuration word offset 1 references register 1229, which is the
inverter's SetpointSpeed register. A value of 18000, therefore, equates to a speed command of 1800.0 RPM.

The input data from the inverter shows similar expected results. Values of 0x0737 and 18000 corresponding to
registers 1227 (DriveStatus) and 1231 (ActualSpeed), respectively, are consistent with the inverter running at the
parameter values commanded by the output tag.

9.2.12.1 ControlLogix Example: Generic Default /O Add-On Instruction

The generic default I/O add-on instruction is a simple interface to command and monitor the inverter. It is based on the
vendor-specific assembly instances 100 & 150 and the default produce and consume data configuration (refer to section
9.2.4). The add-on instruction is optional and provided for user convenience.
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1) Complete all the steps in section 9.2.12.

2) Right click on “Add-On Instructions” in the controller organizer view and select “Import Add-On Instruction”. Browse and
import the generic default I/O add-on instruction. Refer to Figure 47.

3) Double click “Controller Tags” in the controller organizer view and select the “Edit Tags” tab at the bottom.

4) Create the tags shown in Figure 48.

Controller Organizer o b o Controller Tags - logs561 (controller) [ ==
3 Controller logixs561
£ Taske Scope: [ login5EE1 »  Show: Al Tags - T
(31 Motion Groups | [ Name Vae €| Force Mask « [ Stple Data Type Description Constant_| + 5
-3 Add-On Instructions enable 0 Decimal BOOL Enable operation | =
[ERi=] ABNETH2P_Generic_Default_I0 | enable_rev 0 Decimal | BOOL Enable reverse 0. | [ 3
Parameters and Local Tags '+ generic_aoi fornd Fn ABMETH2P_Generic_Default_I0 Simple interface f O £
L Logic '+ Interface_Card:C ool T AB:ETHERKET_MODULE:C:0 (] E
-3 Data Types + Interface_Card] oy [ AB:ETHERNET_MODULE_INT_dButes!.0 0 |
-3 Trends + Interface_Card.0 oa. et AB:ETHERNET_MODULE_INT_4Bytes:0:0 0 |
(-3 VO Configuration net_chil 0 Decimal BOOL Request diive co. ]
net_ref 0 Decimal BOOL FRequest speed = ]
Figure 47: Generic Default 10 quick_stop 1 Decimal BOOL Quick stop ;
. reset o Decimal | BOOL Fleset fault on po. I
Add-On Instruction [+ speed_cmd [ Decimal INT Speed command . & e
|+ Monitor Tags |4 Edit Tags / < ) T

Figure 48: Create Generic Default AOI Tags

5) Double click “MainRoutine” under Tasks...MainTask...MainProgram in the controller organizer view.
6) Right click on the first ladder logic rung in the MainRoutine window and select “Add Ladder Element...”
7) The “Add Ladder Element” window appears.

8) Select the generic default /0O add-on instruction in the Add-On folder. Refer to Figure 49.

9) Click OK.

10) Edit the add-on instruction according to Figure 50.

PROTOCOL-SPECIFIC INFORMATION ] 121



11) The program is now complete.

12) Save, download and run the program.

i SEB®s Y -

-ABNETHZP_Generic_Default_IO- -
Simple interface for generic default 10 mapp... T
= ABNETH2P_Generic_Def . generic_aoi (] — OpEnabled}—
8 Add Ladder Flement g | Data Interface_Card:.Data
0_Data Interface_Card:0.Data —Fautted>—
Ladder Element:  ABNETH2P_Generic_Defa | Instruction Help >3 Silat] =l .
0e [ QuickStopDisabled —
5 EnableRevOp enable_rev
Mame Description De | {RefFromNeti—
Mation Event - QuickStop quick_stop £
tation Config 0& L CtrFrombet}—
Motion Coordinated Reset reset
ASCIl Serial Fort et e [FSclpamienchied—
4 e net_re
ASCl1Sting . 0e < RevOpEnabled>—
ASCIl Conversian NetCtrl net_cirl
Add-n |, 0&  [{Stopping—
SpeedCommand speed_cmd o
« . | 3 ActualSpeed
Show Language Elements By Groups
New Add-On Instiuction...

Figure 49: Add Generic Default Add-On

Instruction Figure 50: Configure Generic Default AOI
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9.2.12.2 ControlLogix Example: AC/DC Drive Profile Add-On Instruction

The AC/DC drive profile add-on instruction is a simple interface to command and monitor the inverter. It is based on the
assembly instances 21 & 71. The add-on instruction is optional and provided for user convenience.

1) Complete all the steps in section 9.2.12. Please note that the Assembly Input Instance must be changed to 71 and the
Assembly Output Instance must be changed to 21. Refer to Figure 51.

7| Module Properties Report: EIP (ETHERNET-MODULE1.1)
General |Connection Module Infa |
Type: ETHERNET-MODULE Generic Ethernet Module
Vendor: Allen-Bradley
Parent: EIF
Name: lETaes Caid Connection Parameters
Azzembly X
Descritiar: = Instance: Siee:
Input: il 2 = [1E-bit]
= Output: 2 2 = e
Ci Ei b | Data - INT =
UL e Configuration: 1 0 < [8-bit]
Address / Host Mame
@ IP Address: 192 . 188 . 16 . 22
() Host Name:
Statuz: Offline Apply Help

Figure 51: AC/DC Drive Profile Generic Ethernet Module Configuration
2) Right click on “Add-On Instructions” in the controller organizer view and select “Import Add-On Instruction”. Browse and n
import the AC/DC drive profile add-on instruction. Refer to Figure 52.

3) Double click “Controller Tags” in the controller organizer view and select the “Edit Tags” tab at the bottom.
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Create the tags shown in Figure 53.

Double click “MainRoutine” under Tasks ...MainTask ...MainProgram in the

controller organizer view.

Right click on the first ladder logic rung in the MainRoutine window and select

“Add Ladder Element...”

The “Add Ladder Element” window appears.
Select the AC/DC drive profile add-on instruction in the Add-On folder. Refer to

Controller Organizer

[#-E3 Centroller logixs561
-5 Tasks

[E3 Motion Groups
=5 Add-On Instructions

[ER:a| ASNETH2P_ACDC Drive Profile

Parameters and Local Tags

Legic

-3 Data Types

-3 Trends

m-E3 YO Configuration

Figure 54. Figure 52: AC/DC Drive Profile
Click OK. Add-On Instruction
Controller Tags - logixS561(controller) El
Scope: ﬁl IngiRG5ET v Show Al Tags - T
Marne =2|& | Aliss For | Base Tag | Data Type Description External Access Canstant o 211
[+ - acde_aoi ABNETHZP_ACDC_Drive_Profile Interface for AC/DC Drive Prof.. | ReadMrite [ =
Interface Card:C AB:ETHERMET _MODULE:C:O Readwrite 0 é
+ Interface_Card:| ABETHERMET_MODULE_INT_4Bptes:|:0 Read/wite 5
+ Interface_Card:0 ABETHERMWET_MODULE_INT_4Bptes:0:0 Read/write 0 @
ret_ctil BOOL Control from network Readwrite = 3
net_ref BOOL Speed reference from network. | ReadMwrite 1]
reset BOOL Fault reset Read/wite ]
run_fud BOOL Fun forward direction Read/write ]
TuR_rey BOOL Fiun resverse direction Readwrite [ =
- speed ref INT Speed reference (RPM)] Readwrite -

+/[+ | Monitor Tags }, Edit Tags /

[l <1

n

Figure 53: Create AC/DC Drive Profile AOIl Tags

10) Edit the add-on instruction according to Figure 55.

11) The program is now complete.
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r i
%7 Add Ladder Element = [ AP e AR

, | E& & B3 @
Ladder Elernent;  ABNETH2P_ACDC_Drive_ i RESE @B

MName Description -ABNETH2P_ACDC_Drive_Profile—— -
Metior Evet = Interface for AC/DC Drive Profile that uses. il
ABNETHZP_ACDC_Drive_ . acdc_aoi [.] |- Faulted»—
Mation Config | Data Interface_Card:|.Data
Matian Coordinated 0_Data Interface_Card:0.Data - RunningForward >—
ASCH Serial Part RunForward run_fwd
A5CI Sting 0« | -{RunningReverse}—
ASCI Conversion RunReverse run_rev
Add-On |_| 0+ | Ready’— L
5 g D y ResetFault reset =
(W) ABNETH2P_A...Interface for AC/DC Drive Profile th,,. [ e |oatReferences—
‘ |+\ NetControl net_ctrl
0+
Show Language Elements By Groups oK, NetReference net_ref

v
SpeedReference speed_ref
AER) 1370«
ControlFromhet 0+ =
Mew Add-On Instuction. ReferenceFromNet 0«

DriveState 0+
SpeedActual 0e

Figure 54: Add AC/DC Drive Profile Add-On
Instruction

Figure 55: Configure AC/DC Drive Profile AOI

12) Save, download and run the program.
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9.2.13 ControlLogix Example: Read Registers

This example program will show how to continuously read a block of registers from the inverter with a single MSG
instruction. Only one read request is outstanding at any given time.

1) Create new Tags.

a) Double click “Controller Tags” in the controller organizer view.

b)  The “Controller Tags” window appears. Refer to 1A Controller Tags - EIP_example(eontroller =
Figure 56. Scope: MIEIP_example v Show: Al Tags . V. »
| ame =e | Abas For Base Tag Data Type | Description | External Access | = 5
c) Select the “Edit Tags” tab at the bottom. Eerpilin HEREASE e
+ data_siray INT[100) |Read/Wiile
Kl
d) Create a new tag by entering “connection” in <] v\ Woritor Tags Edit Tags / ]«

the first blank Name field, and change its Data
Type to “MESSAGE”. This tag will contain
configuration information for the MSG Figure 56: Create New Tags
instruction.

e) Select the “Monitor Tags” tab. Expand the “connection” tag by clicking on the “+” sign next to the tag name. Scroll
down to the connection.Unconnected Timeout field and change its value from the default 30000000 (30s in 1uS
increments) to 1000000 (1s). This value determines how long to wait before timing out and retransmitting a
connection request if a connection failure occurs.

f)  Collapse the “connection” tag again by clicking on the “-“ sign next to the tag name.

g) Select the “Edit Tags” tab again. Create another new tag by entering “data_array” in the next blank Name field,
and change its Data Type by typing in “INT[100]” in the Data Type field. This tag is an array of INTs that will be
able to hold up to 100 16-bit registers from the inverter. Always make sure that the destination tag size is large
enough to hold all elements to be read.
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2)

3)

Add a MSG instruction to the main program.

a)

b)

Double click “MainRoutine” under Tasks ...MainTask ...MainProgram
in the controller organizer view.

Right click on the first ladder logic rung in the MainRoutine window
and select “Add Ladder Element...”

The “Add Ladder Element” window appears.

Select the “MSG” instruction in the Input/Output folder. Refer to Figure
57.

Click OK.

Add an XIO element to the main program.

a)

b)
c)

d)

Right click on the ladder logic rung containing the MSG instruction in
the MainRoutine window and select “Add Ladder Element...” again.

The “Add Ladder Element” window appears.
Select the “XIO” element in the Bit folder. Refer to Figure 58.
Click OK.

Bit
Timer/Counter
Input/Olutput

-+ [E8 Message
4 G5V Giet G pstem Yalue
4 55v Set System Vahie

5] Add Ladder Elernent ==
Laddet Element:  MSG
Marne Description
4 Fung [50R -EOF] =
- Branch [BST -BND) B
Branch Level [MXB) |E |
Alarme -

Show Languags Elements By Groups

Mew Add-On Instruction. ..

Figure 57: Adding a MSG Instruction

. Add Ladder Element

Laddes Element:  xI0

==

|instiuction Helo 2> |

[ Show Language Elements By Gioups

Mews AddOn nstruction

Name Description |
—H Rung [SOR -EOR)
4 Branch [BST -BND]

{4 Branch Level NE)
- Alaims
=23 Bit
—H XIC Examine On
10 Examine Off
4 0TE Output Energize:
+4 OTL Output Latch
401U Outpuit Unilatch

Figure 58: Adding an XIO Element
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4) Configure the MSG instruction.

. . 1 Message l-»(EN :
a) Edit the “Message Control” field on the MSG Message Cortrol cannectan =N
instruction to use the previously-created “connection”

V. ~  Show MESSAGE -

tag. Refer to Figure 59.

| hlaine ::l‘ Data Type | Description
b)  Click the message configuration button (“...") in the L) 55-comection HESHR
MSG instruction. The “Message Configuration”
window will open. Refer to Figure 60. Figure 59: MSG Instruction Tag Assignment
c) “Configuration” tab settings:
Message Configuration - connection e
i)  Change the “Message Type” to “CIP
Data Table Read”. Corfiguration | Communication | Tag |
ii)  Inthe "Source Element” field, enter the s L QT ——
read tag you wish to access (refer to Saurce Element: 1eg_201
section 9.2.7). In this example, we will N -
be reading a total of 25 registers - F
beginning at reg_201 (output frequency). ResinainSment 195y latissfiogied
i) Enter the Number Of Elements to read. Figure 60: MSG Instruction Configuration
In this example, we will read 25
registers.

iv) For the Destination Element, select “data_array.
d) “Communication” tab settings (refer to Figure 61):
i)  Enter the Path to the interface card. A typical path is formatted as “Local_ENB,2,target_IP_address”, where:

e Local_ENB is the name of the 1756-ENBx module in the local chassis (we named ours “EIP” in section
9.2.10),

e  2isthe Ethernet port of the 1756-ENBx module in the local chassis, and
. target_IP_address is the IP address of the target node.
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In our example, this path would be entered as “EIP,2,192.168.16.163".

ii)  If “Cache Connections” is enabled R P [

(checked), the connection remains open I
after transmission. If disabled (unchecked), (Gaiasign] Commncaton [og

the connection is opened before and closed @ Path: EIP.2.152.168.16700 Browse
after every transmission. For efficiency, it is EIP. 2, 192.168.16.100

recommended to enable “Cache Broadcast

ConneCtlons " Communication Method

DH+ A

e) Click “OK” to close the MSG Configuration dialog.
At this stage, MainRoutine should look like Figure

62. [¥] Connected [¥]Cache Connections ~ + Large Connection

5) Assign a tag to the XIO element. Figure 61: Setting the Communication Path

a) Double-click on the XIO element located to the
left of the MSG block. In the drop-down box, 8 MainProgram - MainRoutine” Eorer s

-

double-click on the “connection.EN” field. Refer to (=] & .~ @)

Figure 63. This configuration causes the MSG ﬁ [F— —
Messaqé Conirol connection (1] E{w)\:
ER]

instruction to automatically retrigger itself when it
completes. While this is acceptable for the
purposes of this example, it can produce high
network utilization. In actual practice, it may be
desirable to incorporate additional logic elements
to allow triggering the MSG instruction at a Figure 62: MainRoutine
specific rate or under specific conditions.

aonooa

6) The program is now complete. Refer to Figure 64.
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Bl MainProgram - MainRoutine® H MainProgram - MainRoutine =8 Ech~==|

M8 e~ @ (e
® | connection BN P — Connecton EN e =
5 ] | et S | [ 7 JE lessage EN——
L3 S ~  Show Al Tags - Message Control connection () jsCCH e
e Emy
e Name =zl[Data Type [ Description - L
b = connection MESSAGE F
connection Flags  INT i
(End) connection B BOOL o
connection ER BOOL ‘

connectionDN  BOOL

ni connection ST BOOL .
LA W e Figure 64: Complete Program
connection,TO BOOL
connection EN BOQL sl

Figure 63: Configure XIO Element

Save, download and run the program.

a) To view the values of the registers being read from the interface card, double-click “Controller Tags” in the
controller organizer view.

b) Select the “Monitor Tags” tab and expand the data_array tag.

c) 25 register values starting at register #201 are bein% continuously read from the interface card and placed in the
25 sequential offsets of data_array starting at the 0™ offset.
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9.2.14 ControlLogix Example: Reading and Writing Multiple MSG Instructions

Often times, applications may need to both read data from and write data to the inverter. To accomplish this task, multiple
MSG instructions will need to be implemented in the PLC program. The configuration and execution for implementing
multiple MSG instructions is in general identical to that required for implementing just one MSG instruction. Each MSG
instruction will require its own message controller tag.

Figure 65 shows an example of four MSG H MainProgram - MainRoutine” ===
instructions, two for reading and two for writing. It is g e - =
evident from this logic that “rd_connection_1" and ; T . comeston 10 Tuasi'{ }_
“rd_connection2” are the two independent message Wessae Contt i sonctn_ (- e
controller tags created for the read instructions. Note ;
the addition of the en_wr_xx XIC elements for the o comecion_ 22 S

. . . 1 [ — Message cem>—
write logic. The reason for the addition of these s o a7 ] o

elements is that while reading from a remote device is
often continuously performed (monitoring), data is
typically written to the remote device only when
necessary (i.e. when the value to write has changed).
This conserves both network bandwidth and
potentially EEPROM lifespans on the target device.
The en_wr_xx elements in this example, therefore,
would typically be replaced in an actual application
program by user-provided logic that controls the
conditions under which write operations would be
performed.

Wessage
Message

Figure 66 shows the configuration details of the Figure 65: Reading and Writing Multiple MSG Instructions
example wr_connection_xx MSG instruction. Note

that the chosen “Message Type” is “CIP Data Table Write”, and that this instruction will only be writing to one inverter
register. The value of the controller tag specified in the Source Element will be written to the inverter register specified in the
Destination Element.
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Message Configuration - wr_connection_1

===

Configuration | Communication | Tag

Message Type: [C\P Data Table Write

Source Element: wir_datall]

Murmber Of Elements: 1

Destination Element.  reg_1

Mew Tag...

Figure 66: MSG Configuration for Writing

Note that when writing data via explicit messaging, use caution to ensure that the commanded function codes are not also
simultaneously being commanded in the background via /0O messaging. Indeterminate behavior can occur if MSG
instructions and background 1/O data transfers are both writing to the same function codes. In other words, if the I/O
messaging example procedure detailed in section 9.2.12 has already been implemented, and the same program is now
being modified to implement explicit messaging, then it is recommended to inhibit the target module by selecting the “Inhibit

Module” checkbox in the Connection tab of the Module Properties dialog.
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9.3 Allen Bradley CSP (PCCC)

9.3.1 Overview

Ethernet-enabled Allen-Bradley legacy PLCs (such as the PLC5E, SLC-5/05, and MicroLogix series) use a protocol called
CSP (Client Server Protocol) to communicate over the Ethernet network. The flavor of CSP used by these PLCs is also
known as “PCCC” (Programmable Controller Communication Commands) and “AB Ethernet”. The interface card supports
CSP for direct connectivity to these PLCs. Note that CSP runs under EtherNet/IP and is enabled by default when
EtherNet/IP is added to the configuration.

If a connection timeout or socket-level error occurs, the driver can be configured to perform a timeout action as described in
section 9.2.3.

9.3.2 Explicit Messaging Via Typed Read/Write Services

Register contents are read from and written to the interface card via CSP by reference to an integer “file/section number”
and an “offset/element” within that file. Reading is performed via the CSP “PLC5 Read” (DF1 protocol typed read, 0x68)
service, and writing is performed via the CSP “PLC5 Write” (DF 1 protocol typed write, 0x67) service. To read and write data,
the client must reference a “target address” and the “size of elements”. The target address is constructed according to the
conventions shown in section 9.3.3.
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9.3.3 Inverter Register File Number Offset Format

The formula to calculate which register is targeted in the interface card is provided in Equation 3.

target register = (ﬁle number - 10)>< 100 + offset Equation 3
In Equation 3, “target register” €[1...3299], “file number” €[10...42] (which means N10...N42), and “offset” is restricted only
by the limitations of the programming software (but is a value of 3299 max). Refer to section 4.1 for the register list. Table
25 provides some examples of various combinations of file/section numbers and offsets/elements which can be used to
access inverter registers. Note that there are multiple different combinations of file/section numbers and offsets/elements
that will result in the same inverter register being accessed.

Table 25: CSP Target Register Examples

Target Register File/Section Number Offset/Element Address Format
1 N10 1 N10:1
7 N10 7 N10:7
201 N12 1 N12:1
254 N12 54 N12:54
1224 N22 24 N22:24
3299 N42 99 N42:99

In addition to providing access to the inverter registers in their “standard” numerical locations as mentioned above, the
registers can also be accessed in a special “assembly object” type format by targeting integer file N50. What this means is
that when N50 is targeted for reading, what is actually returned by the interface card is the user-defined register data as
ordered by the EtherNet/IP produced data word configuration (refer to section 9.2.4). Similarly, when N50 is targeted for
writing, the written data is disseminated to the inverter’s registers according to the definition contained in the EtherNet/IP
consumed data word configuration. By appropriate configuration of the EtherNet/IP consumed and produced data word
configuration, therefore, bulk access to non-contiguous but frequently-used inverter registers can be conveniently provided
by performing only one read and/or write instruction targeting file N50.
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Because both the EtherNet/IP consumed and produced data word configurations are comprised of 32 register definitions,
the targeted “offset/element” must be within the range of 0 to 31 inclusive. Refer to Table 26 for some examples of N50

accesses.
Table 26: Examples of EtherNet/IP-Style Bulk Access via File N50
File/Section Offset/El t Address Start Target Register of Max Number of Accessible
Number setiEiemen Format Configuration Array Elements
N50 0 N50:0 1st 32
N50 : : : :
N50 15 N50:15 16th 16
N50 : : : :
N50 31 N50:31 32nd 1
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9.3.4 SLC-5/05 Example: Read Registers

This example program will show how to continuously read a block of registers from the inverter with a single MSG

instruction. This action is performed via the Typed Read (a.k.a. “PLC5 Read”) message type. Only one read request is

outstanding at any given time. Note that the steps for the MicroLogix and PLC5E may vary slightly, but in general are

similar.

1)
2)

3)

136

Run RSLogix 500, and create a new configuration.

Create a control and a data file.

a)

b)

c)

Right click Data Files and select New... The “Create
Data File” dialog box appears (refer to Figure 67).

To create a control file, enter a file number (e.g. 20), set
the type to “Integer”, enter a descriptive name (e.g.
“CONTROL"), and enter a number of elements (e.g.
100). Click OK to create the file. The control file is used
to store configuration information pertaining to the
functionality of the MSG instruction which will perform
the data read.

Follow the same procedure to create a data file. This file
will be used to store the incoming data read from the
interface card. Enter a file number (e.g. 18), set the type
to “Integer”, enter a descriptive name (e.g. “DATA”), and
enter a number of elements (e.g. 200). Refer to Figure
68. Click OK to create the file.

Add a MSG instruction to the program.

a)

If not already visible, double-click “LAD2” under
Project...Program Files in the controller organizer view
to bring up the ladder logic program.
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Create Data File

File: |20
Tupe: |Integer -
MName: |CONTROL

Desc: |

Elements: [100] |

Attributes

I~ Debug
[ Skipwhen Deleting Unused Memory

Scope

* Global

" Local

Frotection

" Constant " Static = Mone
™ Memory Module

0K LCancel

Figure 67: Creating a Control File

Help




4)

Create Data File @ Instruction Selection

File: i18
Irestruction Clagsification: Ingtuction Names: SRl
Type: ilnlegel -
Advanced Math A |BIR - Block Transfer Read
Hame: IDATA Al Instructions = - Block Transfer Vrite
Ascii Contral - I-0 Interrupt Disable Help
Dess: | st Sting - I/0 Interrupt Ensble
Bit % Immed}ate Input w-Mask
Elements: jzncl Last ] Compare 1 Mask
Compute/Math
’ File Shift/Sequencer =
Attributes — Ranp
= tput — Reset Pending Interrupt
I Debug Micro High Spd Crbe — Service Communications
I~ Skip\when Deleting Unused Memom MovedLogical =
Programn Control
secpe lopisaiee N
& Global Drescription:
_ MSE - ReadMiite Message
" Local ofie [2 =l Output Instruction
B nstuction
Pratection
" Constant " Static & None

™ Memomy Module

oK Cancel Help

Figure 69: MSG Instruction Selection

Figure 68: Creating a Data File

b) Right click on the default rung number on the left-hand side of the LAD2 window and select “Insert Rung”.

c) Right click on the rung number of the new editable rung and select “Append Instruction”.
d) Select the “MSG” instruction from the “Input/Output” classification, then click OK. Refer to Figure 69.
Add an XIO element to the program.

a) Right click on the rung number of the rung currently being edited and select “Append Instruction” again.
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5)

138

b)

a)

classification, then click OK. Refer to Figure 70.
’— -EIK
configure the MSG instruction Instruction Classification: Instruction Mames: SRR
' Azci Control A DDT - Diagnostic Detect Levesl
“ “ i ~ |FEC - File Bit C
Set the “Read/Write” field to “Read”, “Target OSK _ One Shot Rising Helo
Device” field to “PLC5”, “Local/Remote” field to T —-" Cgﬁ : §3E§3§ gg;gglze
“ " “ g . s T Datoit Tnlate
Local”, and “Control Block” to “N20:0". IO Shitectlencer L = L
" o InputOutput EI0 — Ezanine if Opsn
Upon hitting the <ENTER> key while in the Fiaghioh shatin
ontro OCK™ entry box e roperties Program Cantral
“Control Block” entry box, the MSG Propert Program
n . t
dialog box should appear (or it can be opened TH3 Fietans |
by clicking on the “Setup Screen” button at the Eeulishomnzes v
bottom of the MSG instruction). Refer to Figure Desien
71 . 10 - Examine if Open
In this example, we will be reading a total of 25

c)

Select the “XI10” instruction from the “Bit” s e 3

registers beginning at N12:1 (register 201, the

inverter’'s “output frequency” register). To

configure this, under “This Controller” set the Figure 70: XIO Instruction Selection
“Data Table Address” field to N18:1, set the

“Size in Elements field” to 25, and set the “Channel’ field to 1 (Ethernet).

Under “Target Device”, set the “Data Table Address” field to N12:1 (starting target register=201) and set the
“MultiHop” field to Yes to cause the “MultiHop” tab to appear.

Under the “MultiHop” tab settings, set the “To Address” in the first row to the inverter’s IP address, and the “To
Address” in the second row to 0. Refer to Figure 72.

Close the dialog box. At this point, the program should appear as shown in Figure 73.
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MSG-Rung#20-N200 [ [&[x

MSG - Rung #2:0 - N20:0

Genersl | MuliHop | General MultiHop |

~ This Contraller ~ Control Bi Irs = Add Hop Del = Remave Hop
Communication Command :
el Cte o an e ol D e e [Tohddess |
ala Table Address: [H181 Tobe rel(ued[NHJ.EI This L0 7 175BENet [P s} 19216016128
Size in Elements: [25 Awaiting Erecution [Ew): [1] ControlLogix Backplane N/A 1756 Backplane Slot{dec 1]
Channet: [1 Continuous Run (O 1|
Enor [ERL (0]
- Target Devie Messags done (ON}: 1]
Message Timeout Messans Transmitting (ST (0]
Data Table Address: [N12:1 Message Enabled (ENJ: [0 ]
Waiting for Queue Space : [1] . ) - - " . "
Loral / Remote MutHor: [Fas ] Figure 72: MSG Configuration, "MultiHop" Tab
~Ermor
Enor Code[Hex}: O

~ Enor Dascription

Mo emars

fELap 2 - o]
: ? —Me — :
Figure 71: MSG Configuration, "General" Tab Py ==t e |
i ol ol el
6) Assign a tag to the XIO element. ; ] ey
e Control Block Length 51
a) Double-click on the XIO element located to the left : i
of the MSG block. Type in N20:0/15 (MSG
instruction’s enable bit). This configuration causes oot ED 3
the MSG instruction to automatically retrigger itself
when it completes. While this is acceptable for the _';1
purposes of this example, it can produce high e T\File2/ KA 2
network utilization. In actual practice, it may be
desirable to incorporate additional logic elements to . '
allow triggering the MSG instruction at a specific Figure 73: PLC Program after MSG Instruction
rate or under specific conditions. Configuration
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7

8)

140

The program is now complete. Refer to
Figure 74.

Save, download, and run the program.

a)

To view the registers being read from
the interface card, double-click the data
file N18 under “Data Files” in the
controller organizer view. 25 register
values starting at register #201 are
being continuously read from the
interface card and placed in the 25
sequential offsets of N18 starting at
N18:1. Refer to Figure 75. We can see
that N18:1 (output frequency) has a
value of 2000 (20.00Hz), N18:3 (output
voltage) has a value of 255 (25.5V),
etc.
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S L
oo —F ReadWirite Message = BN T =
15 Type Peer-To-Peer
FeadWiite Read (DN
Tazgst Device FLCS
LocalRemate Local | ER7—|
Control Elock N20:0
Control Block Length 51
o001 END 33—
\File 2 /

Figure 75:

set 4 7 !,

* o o o
N1g:10 0 0 3140 0 0 0 19 0 0 o =
W18:20 5492 0 0 1618 0 0 0 0 0 o [
N18:30 o o o o o o o o o o
MN18:40 o o o o o o o [u] o o
N1g:50 0 0 0 0 0 0 0 0 0 0 &
2l e

[M18:108 | Radix: | Decimal -
Symbol: | | Columns: Iﬂ
Desc: [ |
[GE :‘J Fropetties Usage | Hep |

Monitoring the Data Being Read from the Inverter



9.3.5 SLC-5/05 Example: Reading and Writing Multiple MSG Instructions

Often times, applications may need to both read data from and write data to the inverter. To accomplish this task, multiple

MSG instructions will need to be implemented in the PLC program. The configuration and execution for implementing
multiple MSG instructions is in general identical to that required for implementing just one MSG instruction. Each MSG
instruction will require its own message control file.

Figure 76 shows an example of two MSG instructions, one for reading and one for writing. It is evident from this logic that
N20 and N21 are the two independent message control files created for these instructions. Note that the “Read/Write” field
of each of the MSG instructions is set according to their function.

nrE | e |
L 2 M=E
Hz0:0 ——MSG
0000 Read/Write Message =N =
15 Type Feer-To-Feer
FeadWrite Read |—{DHT—
Target Device PLCS
LocalRemote Locsl | ER—
Control Block 200
Control Block Length 51
Setup Sereen
w210 —MsG
0001 Read/Write Message = EN =]
15 Type Feer-To-Paer
ReadWrite Wirite [—CDN—
Targat Device FLCS
LocalRemote Local —ER—
Control Block W21:0
Control Block Length 51
Setup Sereen
0002 EHD —
4] |\File2 / [T

Figure 76: Reading and Writing via MSG Instructions
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Figure 77 shows the configuration details of the “write” MSG instruction. Note that this instruction will only be writing to one
inverter register: namely, the command word (Target Data Table Address is N10:1, which equates to inverter register 1).

The source Data Table Address in this case is N18:30.
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B MsG - Rung 221 - NZ1:0

ke

“Generdl | MutHop |

~ This Contraller
Communication Command;

Data Table Addess:
Size in Elements
Charinel

PLCS “wérite:
H18:30

L]
]

~ Target Devics
Message Timeout
Data Table Addess:

N0

Local £ Remate MuliHop: [res |

 Control Bit
Ignore if timed out (TO): E
To be retied [MR): IE
Awaiting Erecution [E'W) IE
Continuaus Run (C0} 0]
Error [ERY [0 ]
Meszage done [DM]: IE
Meszage Transmitting [ST]:
Mezzage Enabled [EM):
“Waiting for Queue Space : IE

~ Emor

Error Cade{Hex): 0

~ Ermar Deseription

Mo emars

Figure 77: MSG Configuration for Writing
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9.4 BACnet/IP

e  The interface card supports the BACnet/IP (Annex J) protocol over Ethernet via a configurable UDP port.

e  The BACnet driver does not trigger timeout events (section 5.4.1).

9.4.1 Protocol Implementation Conformance Statement (PICS)
BACnet Protocol

Date: May 26, 2016

Vendor Name: ICC, Inc.

Product Name: Mitsubishi Inverter FR-800
Product Model Number: ABNETH-2P

Applications Software Version: V1.1.1

Firmware Revision: V1.1.1

BACnet Protocol Revision: 2

Product Description:
The Mitsubishi 800-series inverter family delivers multi-use performance, accuracy and system flexibility in an
ultra-reliable hardware package.

BACnet Standard Device Profile (Annex L):

[[] BACnet Operator Workstation (B-OWS)

[] BACnet Building Controller (B-BC)

[[] BACnet Advanced Application Controller (B-AAC)
[X] BACnet Application Specific Controller (B-ASC)
[[] BACnet Smart Sensor (B-SS)

[] BACnet Smart Actuator (B-SA)

BACnet Interoperability Building Blocks Supported (Annex K): n

[X] Data Sharing — ReadProperty-B (DS-RP-B)
[X] Data Sharing — ReadPropertyMultiple-B (DS-RPM-B)
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[X] Data Sharing — WriteProperty-B (DS-WP-B)
[X] Device Management — Dynamic Device Binding-B (DM-DDB-B)
[X] Device Management — Dynamic Object Binding-B (DM-DOB-B)

Segmentation Capability:

None
[] Able to transmit segmented message Window Size
[ Able to receive segmented message Window Size

Standard Object Types Supported:
See “Object Types/Property Support Table”.

Data Link Layer Options:

X BACnet IP, (Annex J)

[] BACnet IP, (Annex J), Foreign Device

[]1SO 8802-3, Ethernet (Clause 7)

[] ANSI/ATA 878.1, 2.5 Mb. ARCNET (Clause 8)

[ ANSI/ATA 878.1, RS-485 ARCNET (Clause 8), baud rate(s)
[ MS/TP master (Clause 9), baud rate(s): 9600, 19200, 38400, 76800
[[] MS/TP slave (Clause 9), baud rate(s):

[] Point-To-Point, EIA 232 (Clause 10), baud rate(s):

[] Point-To-Point, modem, (Clause 10), baud rate(s):

[ LonTalk, (Clause 11), medium:

[ other:

Device Address Binding:

Is static device binding supported? (This is currently for two-way communication with MS/TP slaves and certain other
devise.) []Yes [XINo
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Networking Options:

[[] Router, Clause 6 - List all routing configurations
[] Annex H, BACnet Tunneling Router over IP
[C] BACnet/IP Broadcast Management Device (BBMD)
Does the BBMD support registrations by Foreign Devices? [dYes [No

Networking Security Options:

X Non-secure Device — is capable of operating without BACnet Network Security
[] Secure Device — is capable of using BACnet Network Security (NS-SD BIBB)
[ Multiple Application-Specific Keys:
[] Supports encryption (NS-ED BIBB)
[ Key Server (NS-KS BIBB)

Character Sets Supported:

Indicating support for multiple character sets does not imply that they can all be supported simultaneously.
[X] ISO 10646 (UTF-8) [] IBM™/Microsoft™ DBCS [11S0 8859-1

[J1S0O 10646 (UCS-2) [J1SO 10646 (UCS-4) [J Jis X 0208

If this product is a communication gateway, describe the types of non-BACnet equipment/networks(s) that the gateway
supports: N/A

PROTOCOL-SPECIFIC INFORMATION ] 145



Datatypes Supported:

The following table summarizes the datatypes that are accepted (in the case of a write property service) and returned (in the
case of a read property service) when targeting the present value property of each supported object type.

Object Type Service -
Read Property Write Property

Analog Output Real Real, Unsigned, Integer, Null
Analog Input Real N/A
Analog Value Real Real, Unsigned, Integer, Null
Binary Output Enumerated Enumerated, Boolean, Real, Unsigned, Integer, Null
Binary Input Enumerated N/A
Binary Value Enumerated Enumerated, Boolean, Real, Unsigned, Integer, Null
Multi-state Output Unsigned Enumerated, Real, Unsigned, Integer, Null
|Multi-state Input Unsigned N/A
|Mu|ti-state Value Unsigned Enumerated, Real, Unsigned, Integer, Null

Notes:

e  The Null data type is used to relinquish a previously-commanded entry at the targeted priority in the priority array.
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Object Types/Property Support Tables:
Table 27: BACnet Device Object Types /Properties Supported

Object Type
Device

Property

Object Identifier

Object Name

Object Type

System Status

Vendor Name

Vendor Identifier

Model Name

Firmware Revision

Appl Software Revision
Protocol Version
Protocol Revision
Services Supported
Object Types Supported
Object List

Max APDU Length
Segmentation Support
APDU Timeout

Number APDU Retries
Device Address Binding
Database Revision

R —readable using BACnet services
W — readable and writable using BACnet services

PP ipsipppdpdpdpipeippipiapdp gy b
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Table 28: BACnet Binary Object Types /Properties Supported

Object Type

Property Binary | Binary Binary
Input Output Value

Object Identifier

Object Name

Object Type

Present Value

Status Flags

Event State

P bl pUpUpe

Out-of-Service

Priority Array

X|x x| o |s|0|0|o

Relinquish Default

Polarity

Active Text

T|x|o|o|x|0|H|0|S|H|H|D

X ||

Inactive Text

R —readable using BACnet services
W - readable and writable using BACnet services
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Table 29: BACnet Analog Object Types /Properties Supported

Object Type
Property Analog | Analog | Analog
Input Output Value

Object Identifier R R R
Object Name R R R
Object Type R R R
Present Value R w w
Status Flags R R R
Event State R R R
Out-of-Service R R R
Units R R R
Priority Array R R

R R

Relinquish Default
R —readable using BACnet services
W — readable and writable using BACnet services
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Table 30: BACnet Multi-state Object Types /Properties Supported

Object Type
Property Multi-state | Multi-state | Multi-state
Input Output Value
Object Identifier R R R
Object Name R R R
Object Type R R R
Present Value R W w
Status Flags R R R
Event State R R R
Out-of-Service R R R
Number of States R R R
Priority Array R R
Relinquish Default R R

R —readable using BACnet services
W — readable and writable using BACnet services
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9.4.2 Default Supported Objects

This section will describe the default objects. Since the objects are configurable, the system integrator is responsible for
managing, maintaining, and documenting the actual configuration. Always use the studio to confirm the configuration before
commissioning the device.

Table 31: Binary Input Object Instance Summary

Instance ID Object Name Description Register| Bit (Mask) I::ct:::;’:e-r::(t
B  |OP_ENABLED Drive function enabled 1227 | 2 (0x0004) 322@'@3
faulted

BI2 FAULTED Unacknowledged faults present 1227 3 (0x0008) no fault
BI3  |QUICK_STOP_DISABLED |Quick stop disabled 1227 | 5(0x0020) dis:;‘l’e 5
Bl4 REF_FROM_NET Speed reference from network 1227 8 (0x0100) z?f
BI5 CTRL_FROM_NET Control reference from network 1227 9 (0x0200) g?f
BI6 SETPOINT_REACHED Reached commanded speed 1227 | 10 (0x0400) Z:f

. . . enabled
BI7 REV_OP_ENABLED Drive function enabled in reverse mode | 1227 | 14 (0x4000) disabled
BI8  [STOPPING Drive is stopping 1227 | 15 (0x8000) Stogf‘;’”g
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Table 32: Binary Output Object Instance Summary

. o . . Active Text
Instance ID Object Name Description Register| Bit (Mask) Inactive Text
BO1  |OP_CMD Enable operation 1| 1(0x0002) °p2;fte
BO2  |REV_OP_CMD Enable reverse operation 1 2 (0x0004) re‘;eﬁfse
. stop
BO3 QUICK_STOP Quick stop 1 3 (0x0008) off
reset
BO4 FAULT_RESET Reset fault 1 11 (0x0800) off
BO5 NET_REF_CMD Request reference from network 1 14 (0x4000) g?f
BO6  |NET_CTRL_CMD Request control from network 1 | 15 (0x8000) 2;
Table 33: Analog Output Object Instance Summary
Instance ID Object Name Description Register| Units
AO1 SETPOINT_SPEED Setpoint speed 1229 Hz
AO2 INVERTER_RESET Fault reset 5 None
AO3 ALARM_HISTORY_CLEAR|Clear alarm (fault) history 6 None
AO4 ALL_PARAM_CLEAR Clear all parameters 7 None
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Table 34: Analog Input Object Instance Summary

Instance ID Object Name Description Register| Units
Al1 ACTUAL_SPEED Actual speed 1231 RPM
Al2 OUTPUT_FREQ Output frequency in 0.01 Hertz (6000=60.00Hz) 201 Hz
Al3 OUTPUT_CURRENT COau;ggitt;)urrent in 0.1 or 0.01 Amp (depends on inverter 202 Amps
Al4 OUTPUT_VOLTAGE Output voltage in 0.1 Volt (1000=100.0V) 203 Voltage
Al5 INPUT_POWER Input power in 0.1 or 0.01 kW (depends on inverter capacity)] 213 KW
Al6 OUTPUT POWER Outpu.t power in 0.1 or 0.01 kW (depends on inverter 214 KW

capacity)
Al7 CUMULATIVE_POWER  |Energy consumption 225 kWh
Al8 PID_SET_POINT PID set point in 0.1% 252 %
Al9 PID_MEASURED_VALUE |PID measured value in 0.1% 253 %
Al10 PID_DEVIATION_VALUE |PID deviation value in 0.1% 254 %
Al11 FAULT_CODE_1 Fault code 1 (most recent) 284 None
Al12 FAULT_CODE_2 Fault code 2 285 None
Al13 FAULT_CODE_3 Fault code 3 286 None
Al14 FAULT CODE_4 Fault code 4 287 None
Al15 FAULT_CODE_5 Fault code 5 288 None
Al16 FAULT_CODE_6 Fault code 6 289 None
Al17 FAULT CODE_7 Fault code 7 290 None
Al18 FAULT_CODE_8 Fault code 8 (least recent) 291 None
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9.4.4 Server Settings
In the studio’s Project panel, navigate to ASNETH-2P...Ethernet...BACnet/IP Server.

UDP Port

This is the UDP port on which to transmit and receive BACnet/IP packets on the local subnet. The default value is 47808
(OXBACO). To ensure successful communications, use caution when using a port setting other than the default value.

9.4.5 Node Settings

There are no node settings. A node is simply a container for objects.

9.4.6 Device Object Settings
In the studio’s Project panel, navigate to ABNETH-2P...Ethernet...BACnet/IP Server...Node...Device Object.

A Device Object is automatically added to every node, and cannot be removed. The Device Object contains several
configurable fields that must be appropriately set for each device residing on a BACnet network.

Device Name

Defines the node’s name. The device name must be unique across the entire BACnet network. Enter a string of between 1
and 32 characters in length.

Instance Number

Defines the node’s instance number. The instance number must be unique across the entire BACnet network. Enter a value
between 0...4194302 (0x0...0x3FFFFE).

9.4.7 BACnet Object Settings

In the studio’s Project panel, navigate to ABNETH-2P...Ethernet...BACnet/IP Server...Node and add an object from the
Available Objects panel.
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The BACnet server hosts BACnet objects which contain many different properties for any BACnet client on the network to
access. The driver supports a variety of different BACnet objects. All supported properties of these objects are readable,
while only the present value property is writable (for Outputs and Values only).

9.4.71 Analog Input Object Settings

Object Name

The name of the BACnet object. Enter a string of between 1 and 32 characters in length. All object names must be unique
within a node.

Instance
The BACnet object’s instance number. Enter a value between 0...4194302 (0x0...0x3FFFFE).

Register
The inverter register number (refer to section 4) that the BACnet object’s present value will access.

Units

Select the desired units from this dropdown menu. If the desired units are not available in the dropdown menu, select “Other
Units” and enter the appropriate enumerated value (as defined by the BACnet Specification) in the “Unit Value” field.

Unit Value

This field is enabled only when the “Units” selection is set to “Other Units”. Enter the appropriate enumerated value (as
defined by the BACnet Specification.)

9.4.7.2 Analog Output Object Settings

Object Name

The name of the BACnet object. Enter a string of between 1 and 32 characters in length. All object names must be unique
within a node.

Instance
The BACnet object’s instance number. Enter a value between 0...4194302 (0x0...0x3FFFFE).
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Register
The inverter register number (refer to section 4) that the BACnet object’s present value will access.

Units

Select the desired units from this dropdown menu. If the desired units are not available in the dropdown menu, select “Other
Units” and enter the appropriate enumerated value (as defined by the BACnet Specification) in the “Unit Value” field.

Unit Value

This field is enabled only when the “Units” selection is set to “Other Units”. Enter the appropriate enumerated value (as
defined by the BACnet Specification.)

Relinquish Default

Defines the default value to be used for an object’s present value property when all entries in the object’s priority array are
NULL.

9.4.7.3 Analog Value Object Settings

Object Name

The name of the BACnet object. Enter a string of between 1 and 32 characters in length. All object names must be unique
within a node.

Instance
The BACnet object’s instance number. Enter a value between 0...4194302 (0x0...0x3FFFFE).

Register
The inverter register number (refer to section 4) that the BACnet object’s present value will access.

Units

Select the desired units from this dropdown menu. If the desired units are not available in the dropdown menu, select “Other
Units” and enter the appropriate enumerated value (as defined by the BACnet Specification) in the “Unit Value” field.
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Unit Value

This field is enabled only when the “Units” selection is set to “Other Units”. Enter the appropriate enumerated value (as
defined by the BACnet Specification.)

Relinquish Default

Defines the default value to be used for an object’s present value property when all entries in the object’s priority array are
NULL.

9.4.7.4 Binary Input Object Settings

Object Name

The name of the BACnet object. Enter a string of between 1 and 32 characters in length. All object names must be unique
within a node.

Instance
The BACnet object’s instance number. Enter a value between 0...4194302 (0x0...0x3FFFFE).

Register
The inverter register number (refer to section 4) that the BACnet object’s present value will access.

Bitmask

Specifies which bit(s) in the 16-bit value designated by the “Register” that the binary object will map to. This mechanism
allows up to 16 binary objects to be simultaneously assigned to one register (each binary object mapping to a single bit of
that 16-bit word). It is possible to map binary objects to multiple bits within the designated register.

The effect of the “Bitmask” field when reading: When the present value property of a binary object is read by a BACnet
client, the bitmask is used to determine the active/inactive state of the object by inspecting the value in the designated n

register at the bit location(s) indicated in the bitmask. If all of the bit locations at the designated register are set, then the
object’s state will be returned as “active”. Else, the object’s state will be returned as “inactive”. This resultant state is

T K

reversed prior to being placed on the network if the object’s “Polarity” is set to “Reverse”.
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Active Text

Specifies the description of the object’s “active” state. Enter a string of up to 32 characters in length. This field is optional
and may be left blank.

Inactive Text

Specifies the description of the object’s “inactive” state. Enter a string of up to 32 characters in length. This field is optional
and may be left blank.

Polarity

Indicates the relationship between the physical state of the object (as stored in the register) and the logical state
represented by the object’s present value property. If the physical state is active high, select “Normal” from this dropdown
menu. If the physical state is active low, select “Reverse” from this dropdown menu. For further detail, refer to the “Bitmask
behavioral description.

9.4.7.5 Binary Output Object Settings

Object Name
The name of the BACnet object. Enter a string of between 1 and 32 characters in length. All object names must be unique
within a node.

Instance
The BACnet object’s instance number. Enter a value between 0...4194302 (0x0...0x3FFFFE).

Register
The inverter register number (refer to section 4) that the BACnet object’s present value will access.

Bitmask

Specifies which bit(s) in the 16-bit value designated by the “Register” that the binary object will map to. This mechanism
allows up to 16 binary objects to be simultaneously assigned to one register (each binary object mapping to a single bit of
that 16-bit word). It is possible to map binary objects to multiple bits within the designated register.
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The effect of the “Bitmask” field when writing: When the present value property of a binary object is set to “active” by a
BACnet client, then the bit(s) in the designated register indicated by the bitmask are set. Similarly, when the present value
property of the object is set to “inactive”, then the bit(s) in the designated register indicated by the bitmask are cleared. This
setting/clearing behavior is reversed if the object’s “Polarity” is set to “Reverse”.

The effect of the “Bitmask” field when reading: When the present value property of a binary object is read by a BACnet
client, the bitmask is used to determine the active/inactive state of the object by inspecting the value in the designated
register at the bit location(s) indicated in the bitmask. If all of the bit locations at the designated register are set, then the
object’s state will be returned as “active”. Else, the object’s state will be returned as “inactive”. This resultant state is
reversed prior to being placed on the network if the object’s “Polarity” is set to “Reverse”.

Active Text

Specifies the description of the object’s “active” state. Enter a string of up to 32 characters in length. This field is optional
and may be left blank.

Inactive Text

Specifies the description of the object’s “inactive” state. Enter a string of up to 32 characters in length. This field is optional
and may be left blank.

Polarity

Indicates the relationship between the physical state of the object (as stored in the register) and the logical state
represented by the object’s present value property. If the physical state is active high, select “Normal” from this dropdown
menu. If the physical state is active low, select “Reverse” from this dropdown menu. For further detail, refer to the “Bitmask”
behavioral description.

Relinquish Default

Defines the default value to be used for an object’s present value property when all entries in the object’s priority array are
NULL.
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9.4.7.6 Binary Value Object Settings

Object Name

The name of the BACnet object. Enter a string of between 1 and 32 characters in length. All object names must be unique
within a node.

Instance
The BACnet object’s instance number. Enter a value between 0...4194302 (0x0...0x3FFFFE).

Register
The inverter register number (refer to section 4) that the BACnet object’s present value will access.

Bitmask

Specifies which bit(s) in the 16-bit value designated by the “Register” that the binary object will map to. This mechanism
allows up to 16 binary objects to be simultaneously assigned to one register (each binary object mapping to a single bit of
that 16-bit word). It is possible to map binary objects to multiple bits within the designated register.

The effect of the “Bitmask” field when writing: When the present value property of a binary object is set to “active” by a
BACnet client, then the bit(s) in the designated register indicated by the bitmask are set. Similarly, when the present value
property of the object is set to “inactive”, then the bit(s) in the designated register indicated by the bitmask are cleared.

The effect of the “Bitmask” field when reading: When the present value property of a binary object is read by a BACnet
client, the bitmask is used to determine the active/inactive state of the object by inspecting the value in the designated
register at the bit location(s) indicated in the bitmask. If all of the bit locations at the designated register are set, then the
object’s state will be returned as “active”. Else, the object’s state will be returned as “inactive”.

Active Text

Specifies the description of the object’s “active” state. Enter a string of up to 32 characters in length. This field is optional
and may be left blank.
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Inactive Text

Specifies the description of the object’s “inactive” state. Enter a string of up to 32 characters in length. This field is optional
and may be left blank.

Relinquish Default
Defines the default value to be used for an object’s present value property when all entries in the object’s priority array are
NULL.

9.4.7.7 Multi-state Input Object Settings

Object Name
The name of the BACnet object. Enter a string of between 1 and 32 characters in length. All object names must be unique
within a node.

Instance
The BACnet object’s instance number. Enter a value between 0...4194302 (0x0...0x3FFFFE).

Register
The inverter register number (refer to section 4) that the BACnet object’s present value will access.

9.4.7.8 Multi-state Output Object Settings

Object Name
The name of the BACnet object. Enter a string of between 1 and 32 characters in length. All object names must be unique
within a node.

Instance
The BACnet object’s instance number. Enter a value between 0...4194302 (0x0...0x3FFFFE).

Register n

The inverter register number (refer to section 4) that the BACnet object’s present value will access.
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Relinquish Default

Defines the default value to be used for an object’s present value property when all entries in the object’s priority array are
NULL.

9.4.7.9 Multi-state Value Object Settings

Object Name

The name of the BACnet object. Enter a string of between 1 and 32 characters in length. All object names must be unique
within a node.

Instance
The BACnet object’s instance number. Enter a value between 0...4194302 (0x0...0x3FFFFE).

Register
The inverter register number (refer to section 4) that the BACnet object’s present value will access.

Relinquish Default

Defines the default value to be used for an object’s present value property when all entries in the object’s priority array are
NULL.
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9.5 MELSEC SERVER

9.5.1 Overview

The Mitsubishi MELSEC communication protocol (also known as MC protocol) is an application-level protocol implemented
on top of the Ethernet TCP/IP and UDP/IP layers. It is typically used to read and write data from/to devices supporting
compatible 3E and 1E frames.

The interface card acts as a server and supports Device Memory Batch Read (0x0401), Batch Write (0x1401), Random
Read (0x0403), and Random Write (0x1402) commands for word access for 3E frames. For 1E frames, both Device

Memory Batch Read Word (0x01) and Batch Write Word (0x03) commands are supported. All commands only support word
units. All MELSEC communication is conducted over only TCP/IP.

The only supported device type is the File Register. The 3E hex code for the File Register device type is 0xBO and the 1E
hex code is 0x5A52. The device point is the register number (refer to section 4.1). If applicable, the network number is 0, the
PC number is OxFF, the module I/O number is 0x3FF, and the module station number is 0. For more information regarding
the MELSEC protocol, refer to the Mitsubishi MELSEC Communication Protocol reference manual.

A MELSEC client device is required to initiate communications with the interface card. If a Mitsubishi PLC is commissioned
as the MELSEC client device, please consult Mitsubishi Electric for GX Developer and/or GX Works programs implementing
the MELSEC client driver. For additional information regarding the MELSEC protocol, refer to the Mitsubishi MELSEC
Communication Protocol reference manual.

Other notes of interest include:

Supports up to 8 simultaneous connections.
The TCP port is user-configurable.
The max MELSEC frame size is 1460 bytes. Refer to Table 35.

The 3E Random Write command will attempt to write to all requested device points even if an error is encountered.
Ensure that all requested device points are valid before using Random Write.

The driver can be configured to detect a timeout (communication loss) and perform a timeout action.
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9.5.2 Supported Commands

Table 35 defines the commands that are supported by the driver.

Table 35: MELSEC Server Supported Commands

Frame Type Command Name Command Code Subcommand Code Max Points
3E Batch Read 0x0401 0x0000 724
3E Batch Write 0x1401 0x0000 719
3E Random Read 0x0403 0x0000 192
3E Random Write 0x1402 0x0000 192
1E Batch Read 0x01 NA 256
1E Batch Write 0x03 NA 256

9.5.3 Server Settings
In the studio’s Project panel, navigate to ABNETH-2P...Ethernet...MELSEC Server.

TCP Port

Defines the local TCP port (1025...65534) on which the driver will listen for connections from the client. Ensure that this port
assignment is unique, and does not conflict with ports utilized by other drivers.

9.5.4 Connection Timeout Options

In the studio’s Project panel, navigate to ASNETH-2P...Ethernet...MESLEC Server. The following configuration options will
determine the actions to be taken if the connection is abnormally terminated or lost. While this feature provides an additional
level of fail-safe functionality for those applications that require it, there are several ramifications that must be understood
prior to enabling this capability. Note that a certain degree of caution must be exercised when using the timeout feature to
avoid “nuisance” timeouts from occurring.

Enable Supervisory Timer
This timer provides the ability for the driver to monitor timeout occurrences on the overall receive activity for all connections.

164 ] PROTOCOL-SPECIFIC INFORMATION



o  The timer will start after receiving the first request. Once the timer is started, it cannot be disabled.

. If the driver experiences no receive activity for more than the Timeout time setting, then the driver assumes that the
client or network has experienced some sort of unexpected problem, and will perform the Timeout Action.

Enable Connection Timer

This timer provides the ability for the driver to monitor timeout occurrences and errors within the scope of each client
connection.

. If a particular open socket experiences no activity for more than the Timeout time setting, then the driver assumes that
the client or network has experienced some sort of unexpected problem, and will close that socket and perform the
Timeout Action.

. If a socket error occurs (regardless of whether the error was due to a communication lapse or abnormal socket error),
the driver will perform the Timeout Action. Specifically, do not perform inadvisable behavior such as sending a
request from the client device, and then closing the socket prior to successfully receiving the server’s response. The
reason for this is because the server will experience an error when attempting to respond via the now-closed socket.
Always be sure to manage socket life cycles “gracefully”, and do not abandon outstanding requests.

Timeout

Defines the maximum number of milliseconds for a break in network communications before a timeout event will be
triggered.

Timeout Action

Select an action from the drop down menu:
“NONE” ... No effect. The inverter will continue to operate with the last available settings.
“Apply Fail-safe Values™.................. Apply the fail-safe values as described in section 5.4.1.
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9.6 PROFINET IO

9.6.1 Overview

The PROFINET IO device driver allows a controller to interact with the interface card via cyclic data exchange and acyclic
read/write requests. The I/O data is entirely user-configurable, and is utilized when a standard I/O module is chosen during
network configuration.

Other notes of interest include:

166

Allows simultaneous access to only 1 PROFINET controller.

Supports conformance class B and real time (RT) communication.

Supports the highest Netload Class lIl.

Supports MRP (Media Redundancy Protocol) client.

Supports DCP (Discovery Control Protocol).

Supports alarms.

Supports I&M.

The lowest supported /O Cycle Update Time (via STEP 7 or an equivalent hardware configuration tool) is 1ms.
The GSDML file can be obtained from the product web page.

Supports several user configurable I/O modules with up to 32 input words and 32 output words.
Supports the PROFIdrive profile version 4.1.

No explicit module selection is required on the interface card: the module will be selected automatically according to
the controller’s configuration.

If a timeout (communication loss) occurs on the RT connection, the driver can be configured to perform a timeout
action. The timeout value is dictated by the PROFINET controller and is at least three times the IO Cycle update time.
The timeout value is also known as the “IO Cycle Watchdog” time.
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9.6.2 Device Settings
In the studio’s Project panel, navigate to ASNETH-2P...Ethernet...PROFINET IO.

Device Name

The device name / station name must be unique across the entire PROFINET network, because it is used by controllers to
uniquely identify PROFINET devices. This string must conform to the device name requirements contained in the
PROFINET specification.

9.6.3 Connection Timeout Options

In the studio’s Project panel, navigate to ASNETH-2P...Ethernet...PROFINET IO. The following configuration options will
determine the actions to be taken by the card if the PROFINET IO connection is abnormally terminated or lost.

Timeout Action

Select an action from the drop down menu:
“NONE” .. No effect. The inverter will continue to operate with the last available settings.
“Apply Fail-safe Values” Apply the fail-safe values as described in section 5.4.1.

9.6.4 Cyclic I/O Produced and Consumed Data Access Settings

In the studio’s Project panel, navigate to ASNETH-2P...Ethernet...PROFINET IO...Produced Data Word and/or
Consumed Data Word.

The Produced Data Word and Consumed Data Word objects are only applicable when using the I/O module “IN: 32
WORDS, OUT: 32 WORDS”, which is typically the case. The Produced Data Word defines the structure of status data sent
from the inverter to the controller. The Consumed Data Word objects will define the structure of the command data sent
from the controller (for example, a Siemens PLC) to the inverter. These objects allow the creation of custom-built I/O data.
Up to 32 “command” register values can be sent to the inverter, and up to 32 “status” register values can be sent back to the
controller. Therefore, up to 32 Produced and 32 Consumed Data Word objects can be created. If a consumed word offset is
not defined, that data will be ignored by the inverter. If a produce word offset is not defined, the value will default to 0. The
size of the actual I/0 produced and consumed data is determined by the PROFINET controller. The I/O data format is
summarized in Table 36.

PROTOCOL-SPECIFIC INFORMATION ] 167




Description
This 32-character (max) field is strictly for user reference: it is not used at any time by the driver.

Produced Data Word Offset

The value from the associated inverter register will populate this word offset of the produced data that is to be sent to the
controller. It is recommended to start at word offset 0.

Consumed Data Word Offset

The consumed data received from the controller at this word offset will contain the value to be written to the associated
inverter register. It is recommended to start at word offset 0.

Register

The inverter register (refer to section 4) associated with the word offset. For the Produced Data Word object, enter a “status
register to be monitored. For the Consumed Data Word object, enter a “command” register that can be written.

Data Type

Each data word is fixed to 16-Bit Unsigned. This is equivalent to two bytes. The data word is transferred in little endian
format.

Table 36: PROFINET User Configurable Module /O Data Format

Consumed Data Produced Data
(PLC to Inverter) (Inverter to PLC)
Word Offset Inverter Register Word Offset Inverter Register
0 Any 0 Any
1 Any 1 Any
: Any : Any
30 Any 30 Any
31 Any 31 Any
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The default I/O configuration is described in Table 37. Always use the studio to confirm the configuration before
commissioning the device.

Table 37: PROFINET Default User Configurable Module 1/0O Data Format

Consumed Data
(PLC to Inverter)

Produced Data
(Inverter to PLC)

Word Offset Inverter Register Word Offset Inverter Register
0 1 0 1227
1 1229 1 1231
: None : None

9.6.5 PROFIdrive Profile

For optimal interoperability, the interface card supports the PROFIdrive profile version 4.1. Use of the PROFIdrive profile is
optional and is not recommended unless specifically required in the PROFINET system specification. No explicit
configuration of the interface card is necessary in the studio when using the PROFIdrive profile. The controller must support
the PROFIdrive profile and must be configured to use the “Standard Telegram 1” module on the interface card. If the

controller does not support the PROFIdrive profile, use the configurable 1/0 “IN: 32 WORDS, OUT: 32 WORDS” module.
The PROFIdrive profile is only partially described in this manual due to its complexity. The complete PROFIdrive profile
specifications can be obtained from http://www.profibus.com/.

Implements Application Class 1 (standard drive)
Supports only Standard Telegram 1 (ST1, PZD-2/2) on slot 1 (similar to PROFIBUS PPO type 3)
Supports only Speed Control Mode

PROTOCOL-SPECIFIC INFORMATION [

169


http://www.profibus.com/

9.6.5.1 PROFIdrive Standard Telegram 1

The standard telegram 1 mapping is described in Table 38.

Table 38: Standard Telegram 1

|0 Data Setpoint (PLC to Inverter) Actual Value (Inverter to PLC)
Word Offset Significance Description Significance Description
0 STW1 Control word 1 ZSW1 Status word 1
1 NSOLL_A Reference speed setpoint NIST A Speed actual

9.6.5.2 PROFIdrive Control and Status Words

The control word, STW1, is the principal means for controlling the drive. It is sent by the controller (PLC) to the device
(inverter). The bitmapping for the control word is described in Table 39. The status word, ZSW1, returns status information
from the inverter to the controller. The bitmapping for the status word is described in Table 40.

Table 39: STW1 Control Word Mapping

Bit Value Significance Description

0 1 ON Run command ON
0 OFF Run command OFF

1 1 ON2 No coast stop
0 OFF2 Coast to a stop

2 1 ON3 No quick stop
0 OFF3 Quick stop

3 1 Enable Operation Enable inverter operation
0 Disable Operation Disable inverter operation

4 1 Enable Ramp Generator Enable the ramp frequency generator (RFG)
0 Disable Ramp Generator Hold the output frequency to 0 Hz

5 1 Unfreeze Ramp Generator Unfreeze the RFG
0 Freeze Ramp Generator Freeze the RFG with the current output frequency
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Bit Value Significance Description
6 1 Enable Setpoint Enable command
0 Disable Setpoint Disable command
7 1 Fault Acknowledge Reset the alarm on a positive edge (0—1 transition)
0 No significance Do not reset the alarm
8-9 Not used --- ---
10 1 Control By PLC Enable remote control. The |0 process data is valid.
0 No Control By PLC Disable remote control. The |0 process data is not valid.
11-15 Not used --- ---
Table 40: ZSW1 Status Word Mapping
Bit Value Significance Description
0 1 Ready To Switch ON Ready to run command ON
0 Not Ready To Switch ON Not ready to run command ON
1 1 Ready to Operate Ready to run
0 Not Ready To Operate Not ready to run
2 1 Operation Enabled Running
0 Operation Disabled Running disabled
3 1 Fault Present Inverter tripped as indicated by register 1227 bit 3
0 No Fault No trip present as indicated by register 1227 bit 3
4 1 Coast Stop Not Activated Follows STW1 bit 1, ON2 active
0 Coast Stop Activated Follows STW1 bit 1, OFF2 active
5 1 Quick Stop Not Activated Follows STW1 bit 2, ON3 active
0 Quick Stop Activated Follows STW1 bit 2, OFF3 active
6 1 Switch ON Inhibited Not ready to run command ON
0 Switch ON Not Inhibited Ready to run command ON
7 Not used --- ---
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Bit Value Significance Description
s Actual value equals the reference value and is within the
8 1 Speed Within Tolerance tolerance as indicated by register 1227 bit 10.
0 Speed Out Of Tolerance Actual value differs from the reference value or is outside
P of the tolerance as indicated by register 1227 bit 10.
1 Control Requested C_ontrol by PLC is possible as indicated by register 1227
9 bit 8 and 9.
Control is not possible by the controller as indicated by
0 No Control Requested register 1227 bit 8 and 9.
1 Frequency Reached Or The actual value = max reference value. Refer to register
Exceeded 1236 (RatedSpeed).
10 i
0 Frequency Not Reached The actual value < max reference value. Refer to register
1236 (RatedSpeed).
11-15 Not used --- ---

172

I PROTOCOL-SPECIFIC INFORMATION




9.6.5.3 PROFIdrive Reference Speed Setpoint and Actual Speed

The speed setpoint value, NSOLL_A, is the commanded speed reference (normalized) sent from the controller to the
inverter. Similarly, the speed actual value, NIST_A, is the actual operating speed (normalized) of the inverter sent back to
the controller.

The “Max RPM” equates to the value of register 1236 (RatedSpeed).

NSOLL_A x Max RPM

RPM = Equation 4
0x4000
NIST A = RPM x 0x4000 Equation 5
Max RPM

NSOLL_A: The reference speed setpoint is a normalized value. The interface card applies the Normalize-to-RPM
conversion indicated by Equation 4. The resulting value is written to inverter register 1229 (SetpointSpeed).

NIST_A: The inverter operating actual speed is a normalized value that is calculated from inverter register 1231
(ActualSpeed). The interface card applies the RPM-to-Normalize conversion indicated by Equation 5.

A normalized value of 0x4000 corresponds to 100% of the maximum frequency. A positive normalized value indicates
forward rotation and a negative normalized value indicates reverse rotation.

Note that the value of register 1236 is read by the interface card only at boot-up. If this value is changed, then the interface
card must be rebooted in order for it to read and apply the new value when performing the conversions.
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9.6.5.4 PROFIdrive-Specific Parameters
The PROFIdrive-specific parameters are shown in Table 41. The parameters are read-only.

Table 41: PROFIdrive-Specific Parameters

PNU Index Description

711 None NSOLL_A — Speed setpoint A

712 None NIST_A — Speed actual A

833 None STW1 — Control word 1

834 None ZSW1 — Status word 1

922 None Telegram selection = 1 (Standard telegram 1)
923 1,2,5,6 List of all parameters for signals

944 None Fault message counter

947 0.7 Fault number (Fault codes 284..291)

964 0..6 Drive Unit identification

965 None Profile identification number = Profile 3, Version 4.1
975 0.7 DO identification

980 0..5 Number list of defined parameter

1401 None DO 10 Data reference parameter
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9.6.5.5 PROFIdrive State Diagram
The state diagram is displayed in Figure 78.

General State Diagram

A trip occurs
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STW1 bit 7etrue (0->1)
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OFF Coast Stop Conk M Standstill detected
AND No Coast Stop OR Quick Stop * STW1 biti=faise is n
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Standstif detocted
Quick Stop
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Figure 78: PROFIdrive State Diagram
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9.6.6 Acyclic Data Access

Any inverter register can be accessed via PROFINET acyclic services. To accomplish this, set the API to 0, Slot to 1, and
SubSilot to 1. The record number/index value is equivalent to the desired register number described in section 4.1. The
length is specified according to the number of bytes to access. Because each register corresponds to 2 bytes of data, the
length must be an even number.

9.6.7 TIA Portal (STEP 7) Hardware Configuration Example

The following example will use TIA Portal V13 (STEP 7) to demonstrate the basic hardware configuration procedure to
configure a PROFINET device. The procedure, in general, will apply to similar configuration software. The example will not
cover all features of TIA Portal. Any questions regarding TIA Portal (or similar configuration software) must be directed to
the vendor of the software.

This example assumes that there is already an existing TIA Portal project with the desired PLC.

9.6.7.1 Register the GSDML File

1.  Open the TIA Portal project. Navigate to Project Edit View Insert Online | Options |Tools Window Help
Options...Manage general station description 5 (% [J ssveprojecs 2b ¥ 2= 7 1 Sewings
files (GSD) as shown in Figure 79. T Support packages

2. Locate and select the GSDML file and click the Devices "” generel ”“"“"1”"‘“"“” flEsi(Ea0)
Install button. Confirm that the installation was OO il

[#| show reference text

completed successfully as shown in Figure 80
and click the Close button. It is recommended to i i i
use the latest GSDML file, which is available via Figure 79: Install GSD File Menu Option
the product web page on the internet.

3.  This will update the Hardware catalog. Locate the device in the Hardware catalog. In the Project tree, double-click
on Device & networks. Select the Network view tab and locate the device in the Hardware catalog as shown in
Figure 81.
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Figure 81: Updated Hardware Catalog
Figure 80: Successfully Installed GSDML File
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9.6.7.2

Add the Device to the Configuration

Select the device in the device tree and drag the device onto the PROFINET IO system in the configuration as shown in

Figure 82.

example » Devices & networks

PNAE | ———

9.6.7.3

Figure 82: Add Devi

Select the 10 Controller

Drag and drop

ce to Configuration

On the device, click “Not assigned” and select the appropriate PLC PROFINET
interface as shown in Figure 83. This will assign the device to the PROFINET 10

system as shown in Figure 84.
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|E Topology view Hﬁg-,, Network view ||Ef Device view ‘ Options
¥ Network| §# Connections [Hid connecion g e H OB = J Network overview " Connections | |»
~

[ ) Device i ~ | catalog
~ 571500/[ET200MPstation_1  571500/ET200MP ststion| [<Search>
aBneth2p o 3 » plct CPU 1511-1 PN & Filer

) S s > GSD device_1 GSD device VI Conbales

Not assigned » aBnethzp Standard, 2 ports » [

» [ PC systems
» [ Drives & starters
» [ Network components
» [ Detecting & Monitering
» [ Distributed 110
» [ Field devices
~ [ Other field devices

~ [l PROFINETIO

~ [ Drives
~ @ icc

~ [ ABNETHzP
[ ABNETHZP
Standard, 2 ports

Standard, 2 ports

DP-NORM

Plme mreimmem e

Select 10 controller
plcl.plc1_1

Figure 83: Select 10 Controller



9.6.7.4 Assign the /0 Module
Click on the device and then click on the Device view tab. In the Hardware catalog, expand Module and add a module

plc1
CPU 1511-1 PN

aBneth2p -
Standard, 2 ports DP-NORM
plcl

L:-:-:-:-:-:-(pkj _PROFINET |0-5ystem... '-:-:-:-:-:-:-

Figure 84: PROFINET IO System

“IN: XX WORDS, OUT: YY WORDS” into Slot 1. The module will determine the input and output sizes. In this example, the

module “IN: 02 WORDS, OUT: 02 WORDS” is selected. Select a module with the appropriate input and output sizes for

your specific application. Refer to Figure 85.

example » plc1 [CPU 1511-1 PN] » Distributed /O » PROFINET IO-System (100): PN/IE_1 » a8neth2p

d¢ [aBnethap =] =
&
&
&
=
-
™ DP-NORM

Drag and drop

Figure 85: Add 10 Module
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“:_5" Topology view ||ﬁﬁ-h Network view ||ﬁ'f Device view | Options
i ’ H Device overview
~
(=] 9 Module T P S e e "|C‘“a“’9
~ agneth2p 0 o ‘éearth)
b Interface 0 0x1 & Fiter
Ih: 02 WORDS, OUT, 02 WORDS_1 0 1 0.3 0.3 S0 e moddl
~ [ Medule

[l n: 02 ViORDS, OUT: 02 WORDS
Il 1n: 03 WORDS, OUT: 03 WORDS
Il in: 04 WORDS, OUT: 04 WORDS.
Il in: 05 WORDS, OUT: 05 WORDS
Il 1n: 06 WORDS, OUT: 06 WORDS
Il 1n: 07 WORDS, OUT: 07 WORDS
Il in: 08 WORDS, OUT: 08 WORDS
Il in: 09 WORDS, OUT: 09 WORDS

IN: 10 WORDS, OUT. 10 WORDS
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9.6.7.5 Configure the Device Properties

1.  Select the device and navigate to the Properties tab. Select the PROFINET interface [X1] node. Assign a unique and
compatible IP address for this device as shown in Figure 86.

2. Assign a unique PROFINET device name as shown in Figure 87.

3. Set the I/O cycle Update time and Watchdog time as shown in Figure 88.

[dl Properties | *iInfo ] %] Diagnostics |

J General H 10 tags H System constants H Texts ‘

b General
~ PROFINETinterface [X1]
General

PROFINET interface [X1]

General

Ethernetaddresses
» Advanced options
Hardware identifier Name: |Interface

Identification & Maintenance Comment:
Hardware identifier
Shared Device

KI5 |

Ethemet

Interface networked with

il Subnet: | PNAIE_1 [=

[
IP protocol

[# Use IP protocol

(@iset P address in the project
IPaddress: [ 192 168 17 _ 102|

() 1P address s set directly at the device

Figure 86: Assign Unique Compatible IP Address

180 ] PROTOCOL-SPECIFIC INFORMATION



|ngperties ‘l:i.‘.lnfu iJHﬂDiagnostics |

J General H 10 tags H System constants " Texts |
b General [ Ro o 0 o [~]
~ PROFINETinterface [X1] () IP address is set directly st the device

General

Ethernet addresses PROFINET
» Advanced options

Hardware identifier ["] Generate PROFINET device name automatically
Identification & Maintenance

s PROFINET device name |interfacecard |

Shared Device Converted name: |interfacecard ]

Device number: |1 [+

Figure 87: Assign Unique Device Name

‘gPererties H'_i.'.lnfo y||ﬂ Diagnostics ‘
J General " 10 tags ‘l System constants H Texts ‘
» General M Common send clock [1.000 | ms [~}
~ PROFINET interface [x1]
General Update time
Ethernet addresses
» Advanced options (O Automatic [ | ms
Farowiare idemtifer (W Conibe -t ms
Identification & Maintenance . : -
Hardware identifier i i i 5
Shared Device =
‘Watchdog time
f Accepted update cycles without
& 0 data: [3 [~
,
Watchdog time: | 24.000 | ms

Figure 88: Set I/O Cycle Update Time
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9.6.7.6 Online Device Discovery and Configuration

In the Project tree, expand plc1...Distributed I/O...PROFINET IO-System (100):PN/IE_1. Expand the device and double-
click Online & diagnostics. In the next panel, expand Functions and select the Assign IP address node. Click the
Accessible devices button. Select the appropriate PG/PC interface and click the Start search button to discover and
display the PROFINET devices on the network as shown in Figure 89. Select the device and click the Apply button.

(100): PNIE_1 » aBneth2p

example b plcl [CPU 15111 PN] » [

Devices
A+ 1~ | = |+ Disgnastics
oo =i 7 ‘ #ssign IP address

Genera
- L1 example Dingnostic stsms
M Adncw devics b PROFINETinterlcs

S WA address: 00 90 00 00 00 00 | A

i Devices & networks
& Azsign P agdres:

- [ ple [CPU 151341 PN)

i | 7
[Paddress: 192 . 168 _17 . 102
Y Device confguration #asign name ‘

Reser s fsctory setings Subnetmask: 255 255 255 . 0

Selict device X

Tpe afthe FGRCimerisce: [ rrue
PGFCinteriace: [ TwincAT-Intel PO Ethernet Adapter (Gigabiv || #9]5)

Accessibie nodes of the selected interface.

Devce Device type Type fddres -
agnathza Standerd, 2ports | FWE GIT617.102  BAEEISSEEIEA

~ [ Diswbuted ¥0
= i} PRORINETIOSystem (100) PHAE_1
~ Iy asnetnzp
I Desice confguration

‘z||

24

u/ Online & diagnusics

[~ P
Flosh LED
T 02 woRns, our a2 woRas_t =

ges & resources [(sensearcn
ess
» [ Card Readariuse memory

Gnline stsws information
4 Retreving device inbrmatn
[ Scan and inkormation retieval completed.

| Details view e
oply——] | Caneel

IDSSSOSSOS00

[

Figure 89: Discover PROFINET Devices on the Network
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If the IP address does not match the values set in the configuration,
click the Assign IP address button as shown in Figure 90.

Navigate to Functions...Assign name. If the PROFINET device
name does not match, select the device and click the Assign name
button as shown in Figure 91.

9.6.7.7 Save the Configuration
The hardware configuration is now complete. Save and perform any

necessary compilation of the configuration. Download the application and configuration to the PLC. The PLC application

Assign IP address

MACHddress 84 -£B -18 -95 -62 -EA
IPaddeasa: 192 . 168 .17 . 102
Subnetmaske 255 . 285 . 285 . 0

] Use router

Router seeress

Assign IF agdress

Figure 90: Assign IP Address

Acceisibie devces |

program can then be started. Please consult with the vendor of your PROFINET PLC software for additional programming

and configuration details.

example » plc1 [CPU 1511-1 PN] » Distributed VO »

PROFINET 10-System (100): PN/IE_1 } a8neth2p

» Disgnesties
~ Functions
Assign P address
Assign name
Reset to faciory semings

fesign name

configured PROFINET device

PROFINET device name: | imerfacecard -

Device fpe: [ Standard, 2 ports

Online access
Type of the PG/RC interfoce: | B_FiiE -

8 TinCAT- ntel PO Exhernet Adagter (Gigabit

PGIPCinterface.

Device filter
[ Orly show devices of the some ype
] Only show devices with bad parameter settings
7] Gy show devices without names
Accessible devices in the networl:

FROFINET devicename _ Status
intericecard Gox

IF address MAC address Device a
192.168.17.102 B4EB-1896626A adnethzn

[]LED fashes Update et

" Reugnname |

>

Figure 91: Assign Name
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9.6.8 GE Proficy Configuration Example

The following example will use GE Proficy Machine Edition SIM11 to 'm@mszg_;mmm-mwg
demonstrate the basic procedure for configuring a PROFINET device. The [® 5o ee seach proect e T
example will not cover all features of Proficy. Any questions regarding Proficy £20BSR0. INEHS -
(or similar configuration software) must be directed at the vendor of the
software. .m._ —— InfoViewer '~ RXi Ethernet
= A PROFINETOS24
This example assumes that there is already an existing Proficy project with the N ’é;"ﬁ:w.m.m
desired PLC. S Dt o
ystems R
A Controller

9.6.8.1 Register the GSDML File i
Open the Proficy project. In the Navigator panel, right-click Profinet - — —
Controller and select Add I0-Device... as shown in Figure 92. 8 e Ve T 5

il n?. gp::x':“:'f:‘ Add 10-Device... Ins
Click the Have GSDML.... button as shown in Figure 93. 3 APM Fies Change LaN

23 AUP Files Launch Discovery Tool
Controller Mo s

Locate and select the GSDML file. Click the Open button to register the jg::u;;r;"-io:("« p::“ e
GSDML as shown in Figure 94. It is recommended to use the latest GSDML, SieS
which is available via the product web page on the internet. Figure 92: Add I0-Device

- General Electric -

AF6 20111201V2_2-GE : E-IcC =

[=)- GE Intelligent Platforms: . - a8neth2p 20160113-V2_25-ICC
GENIUS Gateway 20140605%2_3-GE Cancel ! —
PACBO0OPNS 201311132_3GEIP s =) General Electric
[ RSTISTXPNS 20131112V2_0-GEIP —l- AFE 201112012_2.GE Help >3
(- AX3ICEP 20131030V2_3-GEIP r =) GE Intelligent Platforms
RX3IPNS 20130717v2_3-GEIP 1 Have GSDML... GENIUSGateway 201406052_3-GE |
RXAPNS 201405272_3-GEIP PACSO00PNS 201311132_3-GEIP Rl il

Figure 93: Have GSDML Figure 94: Updated PROFINET Device Catalog
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9.6.8.2 Add the Device to the Configuration
In the Navigator panel, right-click on the device and select Change Module List... as shown in Figure 95.

"2 PROFINET0524 - Proficy Machine Edition - [(1.0) ABNETH2P]
"E File Edit Search Project Target Variables Tools Window Help
& Bagl) @8-S v & B x
[avivatos foVi RXi Ethernet " (1.
i : :
= 5 PROFINETOS24 10-Device Access Point |GSDML Details |
59 Targetl [
£3 Data Watch Lists [IoputsDefaut  [Foree
=88 Hardware Configuration * 170 Sean Set -
= B8 PACSystems RXi *
A Controller
/) Ethernet
-4 Profinet Controller *
(3 N a8neth2p (#1)[ABNETH2P]*
= Logic Configure Enter
E Program Blocks
@ User Defined Types Delete Del
(- Reference View Tables Cut Ctrl+X
g Default Tables Copy Ctrl+C
= [ Supplemental Files
4 APM Files Change Module List... Ins
4 AUP Files Manage LANs
SR Contioliey Change GSDML...
3 Documentation Files
Y Initial Value Tables Properties Alt+Enter
T y

Figure 95: Change Module List

Select a module and drag the module into the available slot. The available slots and modules will vary depending on the
specific device. Select a module appropriate for your application. Click the OK button as shown in Figure 96.

The module will be reflected in the Navigator panel, under the device as shown in Figure 97.
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Change Module List - a8neth2p (#1)[ABNETH2P]*
New modules can be added by dragging a ilable modul

ing them to an empty row.

Mﬁmkmdwmmﬂmhmmmmlemmmmuym

the list of

on the right to an empty row.

| - IN: 32 WORDS, OUT: 32 WORDS
- IN: 10 WORDS. OUT: 10 WORDS
-
HrOP_.'IN: 02 WORDS, OUT: 02 WORDS
Standard Telegram 1

Order Number

Description  [I: 06 WORDS, OUT: 06 WORDS

[ ok ] cComeal |

Figure 96: Add 10 Module
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Figure 97: Added 10 Module



9.6.8.3 Configure the Device Properties

In the Navigator panel, right-click on the device and select Properties
as shown in Figure 98.

Set the properties to match the configuration on the device. The
properties must be appropriate for the application and the PROFINET
network.

Set the Update Rate (ms). For this example, the Update Rate (ms) is
set to “8” ms.

Assign a unique Device Name. For this example, the Device Name is
set to “interfacecard”.

Assign a unique and compatible IP Address. For this example the IP
Address is set to “192.168.17.102”.

The resulting properties are shown in Figure 99.

9.6.8.4 Save the Configuration

The device configuration is now complete. Save and perform any
necessary compilation of the configuration. Download the application
and configuration to the PLC. The PLC application program can then
be started. Please consult with the vendor of your PROFINET PLC
software for additional programming and configuration details.

7 oo e et o

B Fle Edt Search Project Target Varibles Parameter Tools Window Help
& Na8l) SFH v =]
Navigator : InfoViewer " RO
mmw le=
& P PROFINETOS24 |
= @ Targetl | Paameters
{63 Data Watch Lists [Corfiguration Mode
= 5 Hardware Configuration * 1P Addess
-8 PACSystems RXi * P
Gats IP Address
0 Controller {Gateveay
Status Address
0 Ethemet e
=) 0 Profinet Controller *
S | a8neth2p(#1)[ABNETH2P]*
§ Slot 0 (ABNETH2P)* Configure T
@ Slot 1 (N:06 WORDS l
= Logic Delete Del ~
% 1g Program Blocks Cut Crrlex [
4 User Defined Types Copy ke L
&g Reference View Tables L
& ' Default Tables Change Module List... s _
= @y Supplemental Files Manage LANs -
3§ APM Files L
hange GSDML..
3 AUP Files e L
4 Controller Properties AltsEnter  —
3 Documentation Files 1

Figure 98: Select Device Properties

Inspector x
10-Device
Device Number 1
Reference Variable <None>
BENetwork Identification
10 LAN

| Device Name

LAND1

interfacecard ]

Device Description
I IP Address

192.168.17.102 |

Figure 99: Set Device Properties
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9.7 EtherCAT

9.7.1 Overview

The EtherCAT slave driver allows an EtherCAT master (e.g. TwinCAT) to interact with the interface card via cyclic exchange
of /O process data and acyclic requests. The cyclic /O process data is entirely user-configurable.

Other notes of interest include:

. EtherCAT is a dedicated real-time protocol and cannot coexist with other Ethernet (SUE) protocols.
e A USB connection is required for use with the studio.

e  The lowest supported FreeRun Cycle Time is 1ms.

. Supports up to 32 transmit data words and 32 receive data words.

e  Slave device profile 5001.

e  The ESlI file can be obtained from the included CD-ROM or downloaded from the product web page.

9.7.2 Device Settings
In the studio’s Project panel, navigate to ASNETH-2P...Ethernet...EtherCAT.

Currently, there are no configurable device settings.

9.7.3 Transmit and Receive Process Data Word Settings

In the studio’s Project panel, navigate to ABNETH-2P...Ethernet...EtherCAT...Transmit Process Data...Transmit Data
Word and/or Receive Process Data... Receive Data Word.

The Produced Data Word objects define the structure of status data sent from the inverter to the master. The Consumed
Data Word objects will define the structure of the command data sent from the master (for example, a TwinCAT PC) to the
inverter. These objects allow the creation of custom-built /0O process data. Up to 32 “command” register values can be sent
to the inverter, and up to 32 “status” register values can be sent back to the controller. Therefore, up to 32 Transmit and 32
Receive Data Word objects can be created. The 1/O process data format is summarized in Table 42.
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Table 42: EtherCAT User Configurable I/O Process Data Format

Consumed Data Produced Data
(Master to Inverter) (Inverter to Master)
Word Offset Inverter Register Word Offset Inverter Register
0 Any 0 Any
1 Any 1 Any
: Any : Any
30 Any 30 Any
31 Any 31 Any

The default I/O configuration is described in Table 43. Always use the studio to confirm the configuration before

commissioning the device.

Table 43: EtherCAT Default User Configurable I/O Process Data Format

Consumed Data
(Master to Inverter)

Produced Data
(Inverter to Master)

Word Offset Inverter Register Word Offset Inverter Register
0 1 0 1227
1 1229 1 1231
: None : None

Description

This 32-character (max) field is strictly for user reference: it is not used at any time by the driver.

Register

The inverter register as described in section 4. For the Transmit Data Word object, enter a “status” register to be monitored.
For the Receive Data Word object, enter a “command” register that can be written.
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Data Type

Each data word is fixed to 16-Bit Unsigned. This is equivalent to two bytes. The data word is transferred in big endian
format.
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Jd 0 TROUBLESHOOTING

I
Although by no means exhaustive, the following table provides possible causes behind some of the most common errors
experienced when using this option card.

Problem Symptom Solution

e Confirm that the interface card connector is properly seated.
Refer to section 2.

e Rebooting the interface card via the studio disrupts the

Inverter displays E.1, communication with the inverter. Reset the fault.
E.2,0orE3 ala_lrm, Inve_rter cannot_ e If the card is connected in a ring topology, all devices in the
or the card is recognize the option

ring must be configured with the same ring redundancy
protocol (i.e. MRP, DLR). The appropriate ring redundancy
protocol must also be enabled on the card. Otherwise a ring
topology will create an Ethernet loop and produce
undefined/erratic behavior.

unresponsive
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Problem

Symptom

Solution

No communications
between the network
and the card

Communications
cannot be established,
the Ethernet “link” LED

is off, or the Ethernet
“activity” LED flashes
only infrequently or not
at all

Confirm that the card is running normally (Module Status LED
is not blinking red) and connected to the local Ethernet
network.

Ensure that the card’s is programmed with compatible network
settings. Consult with your network administrator to determine
the compatible settings.

Confirm that the destination IP address programmed into the
controller equipment or computer matches that of the interface
card, as displayed by the studio.

Confirm that intermediate firewalls or routers have been
configured to allow access to the interface via the applicable
TCP/UDP ports.

Try a known working Ethernet cable and switch.

If attempting to access the web server on a computer whose
web browser is configured to use a proxy server, ensure that
the proxy server is accessible to the computer, and that the
interface card is accessible to the proxy server.

No PROFINET
communication

PROFINET 1/0
communication cannot
be established. The

“Network Status” LED is

not solid green.

Confirm that the card’s PROFINET device name matches the
name assigned in the controller’s configuration.

Confirm that the card’s network settings match the settings
assigned in the controller’s configuration.

Confirm that the 1/O cycle update time is set to 1ms or larger.

Ensure that the card is connected to a 100Mbps full duplex
capable switch.

Ensure that the card can be discovered using the controller’s
discovery tool.
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Problem

Symptom

Solution

Unable to control the
inverter via network
communications

Cannot write to
command parameters
via network
communications, or
writing to these
parameters has no
apparent effect

e Set the inverter to NET mode. The inverter will reject all
command and parameter write requests from the network if it
is not in NET mode. Refer to section 3.2.

e If using the inverter’'s terminal contacts, refer to the inverter's
instruction manual to determine the appropriate behavior and
priority

e Clear all parameter settings to default and reconfigure the
parameters.

XML socket
connection failed

Message on web server
tab information window

TCP port 843 is blocked by a firewall, router or some other
intermediate network equipment.

New web server
content not loading
after web server
update

Old web server content
is displayed

The internet browser has cached the old web server content. Clear
the internet browser’s cache before attempting to load the new
web server content.

Web page does not
display properly

Corrupt web server or
outdated flash player

plug

e Ensure that USB and FTP are disconnected.
e Download and install the latest flash player plug from Adobe.

o Delete the “WEB” folder from the card’s file system and copy a
valid default “WEB?” folder to the card’s file system.

Studio cannot
discover the card

The studio does not
display the card under
“Online Devices”

e Confirm that the card is running normally and connected via
USB or to the local Ethernet network. It is preferable to
connect via USB as there are scenarios in which the Ethernet
discovery is not available or disabled.

e Confirm that the module and network status LEDs blink the
green/red startup sequence when power is first applied.

e Add the studio as an exception to the computer’s firewall.
e Add UDP port 4334 as an exception to the firewall.
e Temporarily disable the computer’s firewall.
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Problem

Symptom

Solution

Studio cannot access
file system

The studio displays an
error when uploading
and downloading the

configuration.

If the studio continually displays an error regarding access to the
file system, the card’s file system may be corrupt. Please format
the card’s file system and then restore the configuration (refer to
section 5.8). If the card cannot be formatted, please contact
technical support for instructions to manually format the card’s file
system.

Firmware-generated
error

“MODULE STATUS”
LED is flashing red. The
number of times the
LED flashes indicates
an error code.

Record the error code blinking pattern and contact technical
support for further assistance.
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REVISIONS

Date Details
June 2016 Initial release
Minor wording updates and specifications corrections
September 2016 Update Configuration Studio section

January 2017

Add EtherNet/IP section for explicit messaging using get/set attribute single services
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