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PREFACE

This manual describes the General Fieldbus 1/0 Usage (Option) for Kawasaki Robot.  This
manual should be read with careful review of the separate basic manuals (including Safety
Manual) delivered with the robot.  Once the contents of all the manuals are thoroughly read and
understood the robot can be used.

The manual provides as much detailed information as possible. However, not every possible
operation, condition or situation that should be avoided can be described in full.  Therefore,
should any unexplained questions or problems arise during robot operation, please contact
Kawasaki Machine Systems.

Most parts of this function are the same between D series controller and E series controller.
Different parts are described with / (slash) in order of D series controller and E series controller.

1. This manual does not constitute a guarantee of the systems in which the robot is utilized.
Accordingly, Kawasaki is not responsible for any accidents, damages, and/or problems
relating to industrial property rights as a result of using the system.

2. Itisrecommended that all personnel assigned for activation of operation, teaching,
maintenance or inspection of the robot attend the necessary education/training course(s)
prepared by Kawasaki, before assuming their responsibilities.

3. Kawasaki reserves the right to change, revise, or update this manual without prior notice.

4. This manual may not, in whole or in part, be reprinted or copied without the prior written
consent of Kawasaki.

5. Store this manual with care and keep it available for use at any time.  If the robot is
reinstalled or moved to a different site or sold off to a different user, attach this manual to the
robot without fail. In the event the manual is lost or damaged severely, contact Kawasaki.

Copyright © 2015 Kawasaki Heavy Industries Ltd.  All rights reserved.
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SYMBOLS
The items that require special attention in this manual are designated with the following symbols.

Ensure proper and safe operation of the robot and prevent physical injury or property damage by
complying with the safety matters given in the boxes with these symbols.

A DANGER

Failure to comply with indicated matters can result in
imminent injury or death.

A WARNING

Failure to comply with indicated matters may possibly lead
to injury or death.

A cAUTION

Failure to comply with indicated matters may lead to
physical injury and/or mechanical damage.

[ NOTE ]

Denotes precautions regarding robot specification,
handling, teaching, operation and maintenance.

1. The accuracy and effectiveness of the diagrams, procedures, and detail
explanations given in this manual cannot be confirmed with absolute
certainty. Should any unexplained questions or problems arise, please
contact nearest Kawasaki.

2. Safety related contents described in this manual apply to each individual
work and not to all robot work. In order to perform every work in safety,
read and fully understand the safety manual, all pertinent laws, regulations
and related materials as well as all the safety explanation described in each
chapter, and prepare safety measures suitable for actual work.
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INTRODUCTORY NOTES
1. HARDWARE KEYS AND SWITCHES (BUTTONS)

The controller provides hardware keys and switches on the operation panel and the teach pendant
for various kinds of operations.  In this manual, the names of the hardware keys and switches are
enclosed with a square as follows.  The terms “key” or “switch” which should follow the
relevant names are sometimes omitted for simpler expression.  When pressing two or more keys
at the same time, the keys are indicated by “+” as shown in the example below.

Examples
SELECT] : expresses the hardware key “SELECT”.

A+ - indicates pressing and holding down [ then pressing MENU,

2. SOFTWARE KEYS AND SWITCHES

The controller provides software keys and switches which appear on the screen of the teach
pendant for various kinds of operations depending on specifications and situations. In this
manual, the names of software keys and switches are enclosed in parentheses “< >”.  The terms
“key” or “switch” which should follow the relevant names are sometimes omitted for simpler
expression.

Examples
<ENTER> : expresses an “ENTER” key that appears on the teach pendant screen.
<NEXT PAGE> : expresses a “NEXT PAGE” key on the teach pendant screen.

3. SELECTION ITEMS

Quite often an item must be selected from a menu or pull-down menu on the teach pendant screen.
In this manual, the names of these menu items will be enclosed in brackets [XXX].

Examples
[BASIC SETTING] : expresses the item “BASIC SETTING” inamenu. To select it, press
the “SELECT” key after moving the cursor to the relevant item by the
arrow keys. For detailed description, this procedure should be
described every time, but “select [XXX] item” will be used instead for
simpler expression.
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1.0 OUTLINE

Kawasaki Robot Controller can build a field network in factory automation systems by
connecting devices with various types of fieldbus. The motherboard (1JF (1QK)/1TJ board) /
PCI adaptor board (1UQ board / 1YQ board) which is mounted with fieldbus interface cards, is
inserted into the VME/PCI bus slot in the controller and is used to communicate with devices on
the fieldbus system. Use fieldbus interface cards which comply with fieldbus standards.

Robot controller communicates with other controllers or peripheral equipment by transmitting
ON/OFF information via I/O signals. The 1JF/1TJ motherboard and the external 1/0O board
(LGW(1HW) /1TW board) installed into LOCAL bus slot can be used together at the same time.

An example of a system configuration using AnyBus-S-DeviceNet card is shown below.
Robot controller

DeviceNet Master
controller (PLC)

DeviceNet cable
AnyBus—S —
DeviceNet
card

Fieldbus
motherboard
(1JF (1QK)/1TJ board)

External I/O device
LOCAL external I/O Board (welding machine, etc.)

Fig.1.1 Example of system configuration
Five types of fieldbus are supported.

1. DeviceNet Master/Slave

2. PROFIBUS-DP Master/Slave

3. INTERBUS Master/Slave

4. EtherNet/IP Master/Slave

5. CC-Link Master/Slave

6. Modbus-TCP Slave

7. CANopen Slave (Available only in E controller)

8. PROFInet Master/Slave (Available only in E controller)

9. ControlNet Slave (For D controller, available by using other option boards)
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10. EtherCAT Slave (Available only in E controller)
11. CC-Link IE Slave (Available only in E controller)

For more details, see the Appendices and the Instruction manuals provided for each type of
fieldbus.

1.1 COMPATIBLE FIELDBUS

The following sections describe a brief overview of the fieldbus supported by Kawasaki
Controller. For details on each fieldbus refer to the Appendices or manuals provided the
manufacturer.

1.1.1 DEVICENET

1.1.1.1 FEATURES OF DEVICENET

DeviceNet is a fieldbus system for connecting industrial devices, such as sensor, actuator, etc., to
the controller and employs CAN (Controller Area Network) technology. CAN is based on
broadcast oriented protocol. The features of Device Net are below:

1. Physical and transmission medium features:

(1) DeviceNet specific cable (twisted pair): Shielded cable composed of signal wire pairs and
power wire pairs

(2) Master/Slave communication and Peer-to-Peer communication

(3) Trunkline/Dropline configuration

(4) Supports up to 64 nodes

(5) Node removal without shutting down severing the network.

(6) Supports both network powered (sensor) and self-powered devices (actuators)

(7) Use of open-style connectors

(8) Protection from wiring errors

(9) Baud rate can be selected from 125, 250 and 500 kbit/s.

(10) Adjustable power configuration to meet individual application needs

(11)High current capability (up to 16 A per power supply)

(12) Operation with off-the-shelf power supplies

(13)Power taps allow the connection of several power supplies from multiple vendors that
comply with DeviceNet standards

(14)Built-in overcurrent protection

(15)Power available along the bus because signal and power lines are contained in the
trunkline.
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1. Outline

2. Communication characteristics

(1) Provisions for typical request/response oriented network communications

(2) Provisions for the efficient transfer of 1/O data
(3) Data division for transferring larger volumes of information
(4) Network can be configured with up to 64 nodes.

MAC_ID (node address) assigned 0 to 63.

(5) Duplicate MAC_ID detection

24y
Power Supply

Power Tap

Each node on the network has a

Node

Node

Node

Fig. A1.1 Example outline of system configuration

1.1.1.2 SUPPORTING ORGANIZATIONS

Node

Node

............. Power Conductor

Signal Conductor

Device Net is supported by a user organization, the Open DeviceNet Vendor Association
(hereafter ODVA), made up of vendors who promote and manage the DeviceNet specifications.

For more details on DeviceNet, refer to the web site below.

Web : http://www.odva.org
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1.1.2 PROFIBUS
1.1.2.1 FEATURES OF PROFIBUS

PROFIBUS is a fieldbus system in compliance with EN50170 of European fieldbus standards.
Three specifications in the PROFIBUS family are shown below.

1. PROFIBUS-FMS is object oriented model, effective for communications between intelligent
stations, such as PLC, DCS and PC.

2. PROFIBUS-DP provides high speed data transmission between controller and remote 1/0,
drives etc., and is used for factory automation.

3. PROFIBUS-PA is used for process automation by supplying electric power via communication
bus cable.

There are 3 device types for PROFIBUS-DP.
1. DP master class 1 (DPM1)
Used for the central controller, such as PLC.
2. DP master class 2 (DPM2)
Used for configuration diagnostics of DP system, and monitoring and evaluation of process
data.
3. Slave
Peripheral devices, such as binary, analog inputs/outputs, drives and valves, etc.

The controller supports DP master class 1 (DPM1) as PROFIBUS-DP interface.

Kawasaki Robot Controller uses PROFIBUS-DP, so hereafter PROFIBUS means
PROFIBUS-DP, unless specified otherwise.

The features of PROFIBUS-DP are shown below.

1. Physical and transmission medium features:
(1) Transmission technique:PROFIBUS DIN 19245 Partl
1) EIARS 485 twisted pair or fiber optic cable
2) Transmission speed: 9.6 kbit/s up to 12 Mbit/s,
max. distance 200 m at 1.5 Mbit/s
3) Extendible with repeaters

(2) Medium access:Hybrid medium access protocol based on DIN 19245 Part 1
1) Mono-Master or Multi-Master systems supported
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2) Master and Slave devices, max 126 stations possible per bus.

(3) Communications:Peer-to Peer (user data transfer) or Multicast (synchronization)
Cyclic Master-Slave transfer and acyclic Master-Master data transfer

(4) Bus access: Token passing

(5) Wiring and installation:Connecting or disconnecting of stations without affecting other
stations

2. Communication characteristics
(1) Operation mode:
1) Operate: Cyclic transfer of input/output data
2) Clear: Input data are read and output data are cleared
3) Stop: Master-Master functions enabled

(2) Synchronization:Enables synchronization of 1/0 for DP-Slaves
1) Sync-Mode: Outputs are synchronized
2) Freeze-Mode: Inputs are synchronized

(3) Functions:
1) Cyclic data transfer between DP-Master and DP-Slave
2) Activation or deactivation of individual DP-Slave
3) Checking the configuration of the DP-Slave
4) Powerful diagnostic mechanisms, 3 levels of diagnostic messages
5) Synchronization of inputs/outputs
6) Address assignment of the DP-Slave over the bus
7) Configuration of the DP-Master (DPM1) over the bus
8) Max.244 bytes input and output data per DP-Slave, typical 32 bytes

(4) Security and protection mechanisms:
1) All messages are input and output data with Hamming Distance HD = 4
2) Watchdog timer at the DP-Slaves
3) Access protection for inputs/outputs at the DP-Slaves
4) Data transfer monitoring with configurable time interval at DP-Master (DPM1)
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1.1.2.2 SUPPORTING ORGANIZATIONS

PROFIBUS is supported by an organization called PROFIBUS international (PI) and local
profibus user organizations (PNO). For technical questions, contact your local profibus user
organization. Refer to the web site: http://www.profibus.com

For general help on PROFIBUS, contact Profibus International via e-mail.

Profibus_international@compuserve.com

1.1.3 INTERBUS

1.1.3.1 FEATURES OF INTERBUS

INTERBUS is a fieldbus system used in various industries, e.g. automobile and food industry,
plant construction, and process engineering, etc., to automate control of 1/O units, sensors valves,
etc.

The features are shown below.

1. Physical and transmission medium features:
(1) Transmission technique
1) RS485 twisted pair cable (2 pair + GND)[]
2) Optical interface
3)  Transmission rate 500 kbit/s
4)  Total number of I/O signals: 4096

(2) Sub bus
1) Local bus: Max. 8 nodes per local bus
2) Installation remote bus (diverted from remote bus): Max. 256 nodes
3) Remote bus (master dependent): Max. 256 nodes

(3) Max. bus cable length between
1) Host and first remote bus module: 400 m
2) Two remote bus modules: 400 m

3) Host and last remote bus module: 12.8 km

(4) Medium access: Single-Master system supported
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1. Outline

2. Communication characteristics
(1) Datatypes:1. Process data
1) Time deterministic
2)  Shift register type
3) Total frame protocol

4)  Cycle time dependent on number of /O points

(2) Data types: 2. PCP object

1)  Access protection of different levels in the PCP object area

2) Read and write protection

Master

Local bus

Installation remote bus

Remote bus

JL 1]

1.1.3.2 SUPPORTING ORGANIZATIONS

INTERBUS has a user organization called INTERBUS-Club, which supports INTERBUS. For

more details on INTERBUS, refer to the web site below.

Web :http://www.interbusclub.com
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1.1.4 ETHERNET/IP
1.1.4.1 FEATURES OF ETHERNET/IP

EtherNet/IP (Ethernet Industrial Protocol) has been standardized as a fieldbus system to answer to
the demands from users to construct a single network system that controls both the production
system and the information system for inventory management.

The features of EtherNet/IP card are shown below.

1. Physical and transmission medium features:
(1) An industrial network that takes advantage of commercial off-the-shelf Ethernet
communication chips and physical media
(2) Shielded twist pair cable (twisted pair wire) or fiber optic cable
(3) Transmission speed: 10, 100 Mbit/s
(4) Connector RJ45, M12, fiber optic cable

2. Communication characteristics

(1) 1EEEB802.3 physical and open networking

(2) Ethernet TCP/IP protocols

(3) Open protocol for application layer (CIP: Control and Information Protocol)
CIP is a protocol standard proven for use in DeviceNet and in ControlNet. CIP data
packet communicates data through TCP/UDP. Using a CIP router and connecting
EtherNet/IP with DeviceNet or ControlNet enables data communication between different
types of fieldbus network devices.

1.1.4.2 SUPPORTING ORGANIZATIONS
EtherNet/IP is a standard protocol supported by ControlNet International (Cl), Industrial Ethernet
Association (IEA) and Open DeviceNet Vendor Association (ODVA). For details on

EtherNet/IP, refer to the web site below.

Web : http://www.odva.org


http://www.odva.org/

D/E Series Controller 1. Outline
Kawasaki Robot General Fieldbus I/0 Usage Manual

1.1.5 CC-LINK
1.1.5.1 FEATURES OF CC-LINK
CC-Link (Control & Communication Link) is a system that controls cable-connected units such

as /0 units, intelligent function units, dedicated function units, etc., via sequencer CPU. There
are the following station types:

Master Station: Controls data link system

Remote 1/O station: Remote station that controls information only in bits.

Remote Device Station:  Remote station that controls information in bits and in words.
Local Station: Station that communicates with the master station or other local

stations via sequencer CPU.
Intelligent Device Station: Station for transient transmission

Physical and transmission medium features and communication characteristics are as follows:
1. Physical and transmission medium features:

(1) Transmission path: Bus format

(2) Communication speed: 156 kbit/s to 10 Mbit/s

(3) Connection cable: CC-Link compatible cable (Shielded, 3-core twisted pair cable)

(4) Electric characteristics: EIA RS485 conformance

2. Communication characteristics:
(1) Communication system: Broadcast polling system
(2) Slave station number 1 to 64
(3) Maximum number of occupied station: 4 stations

(4) Maximum number of bit data (4 stations)
Version 1.0 Input 128 points Output 128 points
Version 2.0 Input 896 points Output 896 points

(5) Maximum number of word data (4 stations)
Version 1.0 Input 16 points Output 16 points
Version 2.0 Input 128 points Output 128 points

(6) Maximum number of link points
Versionl.0 RX, RY: 2048 points
RWw (Mater — Slave): 256 points
RWr (Slave — Master station): 256 points
Version2.0 RX, RY: 8192 points
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RWw (Master — Slave): 2048 points
RWr (Slave — Master station): 2048 points

(7) Maximum number of units connected

Remote 1/O station Max. 64
Remote Device Station Max.42
Local station/ Intelligent station Max.26

(8) Condition for number of units connected

For version 1

Condition 1

{ (Ixa)+ (2xb) + (3xc) + (4xd)} <64
a: Number of units that occupies 1 station
b: Number of units that occupies 2 stations
¢: Number of units that occupies 3 stations
d: Number of units that occupies 4 stations

Condition 2

{ (16xA) + (54xB) + (88xC)} < 2304
A: Number of remote I/O station < 64
B: Number of remote device station < 42
C: Number of local station, stand by master station, intelligent device station
<26

For version 2
Condition 1
{ (a+a2+ad4+a8)+ (b+bh2+b4+b8) x2+ (c+c2+c4+c8) X 3+ (d+d2+d4+d8)x4} < 64
Condition 2
[ (ax32) + (a2x32) + (ad4x64) + (a8x128)}
+ { (bx64) + (h2x96) + (b4x192) + (h8x384)}
+ { (cx96) + (c2x160) + (c4x320) + (c8x640)}
+ { (dx128) + (d2x224) + (d4x448) + (d8x896)}] < 8192
Condition 3
[{ (ax4) + (a2x8) + (a4x16) + (a8x32)}
+ { (bx8) + (b2x16) + (b4x32) + (b8x64)}
+{ (cx12) + (c2x24) + (c4x48) + (c8x96)}
+ { (dx16) + (d2x32) + (d4x64) + (d8x128)}] < 2048
a: The number of units with 1 station occupied and 1 time setting
b: The number of units with 2 stations occupied and 1 time setting
c: The number of units with 3 stations occupied and 1 time setting
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1. Outline

Condition 4

d: The number of units with 4 stations occupied and 1 time setting

a2: The number of units with 1 station occupied and twice setting

b2: The number of units with 2 stations occupied and twice setting
c2: The number of units with 3 stations occupied and twice setting
d2: The number of units with 4 stations occupied and twice setting

ad: The number of units with 1 station occupied and 4 times setting

b4: The number of units with 2 stations occupied and 4 times setting
c4: The number of units with 3 stations occupied and 4 times setting
d4: The number of units with 4 stations occupied and 4 times setting

a8: The number of units with 1 station occupied and 8 times setting

b8: The number of units with 2 stations occupied and 8 times setting
¢8: The number of units with 3 stations occupied and 8 times setting
d8: The number of units with 4 stations occupied and 8 times setting

{ (16xA) + (54xB) + (88xC)} <2304

A: Number of remote 1/O station < 64

B: Number of remote device station < 42

C: Number of local station, stand by master station,
intelligent device station < 26

<
<

Max. transmission distance —»I

— Master —
Terminating station Terminating
register /\ register
\ \/ \Vi \ V V
Remote Remote Remote Remote Local Local
Device Device Device Device Station Station

Station Station Station Station

Fig. 1.4 Sample system configuration

Number of signals that can be communicated in remote station, local station and intelligent device
station are shown in the tables below.

Number of bit points available for communication differs according to the extended cyclic setting
and number of stations occupied. Version 1 setting is the same as one time setting in the table

below.
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Table 1.1 Bit points

Extended
cyclic . . ) ) . . . .
setting 1 time setting 2 times setting 4 times setting 8 times setting
No. of
occupie
stations
Input | Output Input Output Input Output Input Output
1 station 32 32 32 32 64 64 128 128
2 stations 64 64 96 96 192 192 384 384
3 stations 96 96 160 160 320 320 640 640
4 stations 128 128 224 224 448 448 896 896

One word point is equal to 16 bits.

Table 1.2 Word points

Extended
cyclic ) i ) ) . . . .
setting 1 time setting 2 times setting 4 times setting 8 times setting
No. of
occupie
stations
Input | Output Input Output Input Output Input Output
1 station 4 4 8 8 16 16 32 32
2 stations 8 8 16 16 32 32 64 64
3 stations 12 12 24 24 48 48 96 96
4 stations 16 16 32 32 64 64 128 128

1.1.5.2 SUPPORTING ORGANIZATIONS

For details on CC-Link, refer to the website below.

Web : http://www.cc-link.org
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1.1.6 MODBUS/TCP

1.1.6.1 FEATURES OF MODBUS/TCP

Modbus/TCP is the protocol where Modbus protocol is mounted on the protocol of TCP/IP.
Modbus is the serial communication protocol which Modicon Inc. developed for their
programmable logic controller (PLC) in 1979, employing the single master/multi-slave system.
See “Appendix D3.0 EtherNet/IP-Adaptor (Slave) or Modbus TCP Server” when using Modbus
TCP with robot controller.

1.1.6.2 SUPPORTING ORGANIZATIONS

For detailed information of Modbus, see the following website.

Web: http://imww.modbus.org

1.1.7 CANOPEN

1.1.7.1 FEATURES OF CANOPEN

The physical features of CAN (Controller Area Network) open, the features of transmission
media and communication characteristics of CANopen are described as follows:

1. Physical and transmission medium features:
(1) Two-wire shield twist pair cable
(2) Master/Slave and Peer-to-Peer capabilities
(3) Selectable baud rates from 10 kbit/s - 1 Mbit/s
(4) Max. distance 5000 m
(5) Use of sealed or open-style connectors

2. Communication characteristics

(1) Support for up to 127 nodes
(2) Node removal without severing the network
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1.1.7.2 SUPPORTING ORGANIZATIONS

CiAis the international users’ and manufacturers’ group that develops and supports CANopen
and other CAN-based higher-layer protocols. The nonprofit group was founded in 1992 to
provide CAN-based technical, product and marketing information.

http://www.can-cia.org

1.1.8 PROFINET

1.1.8.1 FEATURES OF PROFINET

PROFInet employs industrial Ethernet communication technology. Performance levels of
PROFINET are as follows.

1. NRT (Non Real-time)
NRT is the communication based on TCP/IP. NRT is used for the unit communication which
does not demand the real-time communication, or the parameter communication.

2. RT (Real-time)
Mounting the soft protocol on the standard Ethernet hardware enables real-time
communication at approximately 10 msec cycle times.

3. IRT (Isochronous Real-time)
Compared to RT, IRT ensures high-precision of the communication in the same space of time
(degree of determinism) with up to 1 msec cycle timeand upto 1 u sec jitter.

PROFInet enables real-time communication by employing the fast Ethernet technology. The
features of transmission media and communication characteristics are described as follows:

1. Physical and transmission medium features:
(1) Shielded twist pair cable (twisted pair wire) or fiber optic cable

(2) Transmission speed: 100 Mbit/s
(3) Connector RJ45 or M12
(4) Compliance with IEEE 802.3

2. Communication characteristics

(1) TCP/IP protocols
(2) Real-time performance Provide packet priority based on IEEE 802.1Q
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1.1.8.2 SUPPORTING ORGANIZATIONS

ROFIBUS standard specification and PROFINET standard specification are defined and
promoted by an organization called PROFIBUS international (PI).  For technical questions of
PROFInet, contact your local profibus user organization. Refer to the web site below:

Web : http://www.profibus.com
1.1.9 CONTROLNET

1.1.9.1 FEATURES OF CONTROLNET

1. Physical and transmission medium features:
(1) Physical media: coaxial cable (R6/U), fiber

(2) Transmission speed: 5 Mbit/s

(3) Connector (standard): coaxial BNC

(4) Bus topology: linear trunk, tree, star, mix of any of above

(5) 1 segment length:
1,000 m at 5 Mbp/s (coaxial cable) (1,000 m with 2 nodes, 250 m with 48 nodes)
3,000 m at 5 Mbp/s (fiber)

(6) Number of repeaters: up to 5 in series, 6 segments in series (5 repeaters), 48 segments in
parallel

(7) Device power: External power

(8) Data packet size: variable, 0 - 510 bytes

(9) Communication mode (Bus address specification): Master/Slave, Multi-Master, Peer-to
Peer

(10) Device can be installed or removed under power

2. Communication characteristics

(1) Network system function
Detection of duplicate MAC ID
Fragmentation of message (block transfer)

(2) Number of nodes: Addressable node up t099
Tap without repeaters (node): 48

(3) Communication model: Producer/Consumer

(4) 1/0O data trigger: Polling, Cyclic, Change-of-State
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1.1.9.2 SUPPORTING ORGANIZATIONS

ControlNet is supported by ControlNet International (CI), Industrial Ethernet Association (IEA),
Open DeviceNet Vendor Association (ODVA). For more details on ControlNet, refer to the
web site below.

Web: http://www.odva.org
1.1.10 ETHERCAT

1.1.10.1 FEATURES OF ETHERCAT

1. Physical and transmission medium features:
(1) Physical media: Ethernet CAT 5 cable

(2) Transmission speed: 100Mbit/s
(3) Connector: RJ45
(4) Bus topology: Mix of any of linear trunk, tree, star or daisy chain
(5) 1 segment length:
100 m at 100BASE-TS
2,000 m at 100BASE-FX (fiber)

2. Communication characteristics
(1) IEEE802.3 Physical layer
(2) Ethernet TCP/IP protocols
(3) Open protocol for application layer (CANopen/SERCOS)
(4) Max. number of nodes: 65535

1.1.10.2 SUPPORTING ORGANIZATIONS

EtherCAT is supported by EtherCAT Technology Group (ETG). For more details on EtherCAT,
refer to the website blow.

Web: http://mww.ethercat.org
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1.1.11 CC-LINK IE

1.1.11.1 FEATURES OF CC-LINK IE

1. Physical and transmission medium features:
(1) Ethernet specification Compliance with IEEE802.3ab (L000BASE-T)

(2) Transmission medium: Shielded twist pair cable (category 5e)
(3) Transmission speed: 1Gbit/s

(4) Connector: RJ45

(5) Bus topology: line, star, ring

(6) Max. distance between stations: 100 m

2. Communication characteristics
(1) Communication system: Token passing system

(2) Maximum number of units to connect: 254 (Total number of master and slave stations)
1.1.11.2 SUPPORTING ORGANIZATIONS

CC-Link IE is supported by an association called CC-Link. For more details on CC-Link IE,
refer to the websitebelow.

Web: http://www.cc-link.org

1.2 HOW TO PURCHASE

When purchasing an applicable Fieldbus Interface Card, please contact your nearest Kawasaki
representative.
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2.0 PROCEDURE BEFORE OPERATION

Follow the procedures shown below.
: ! indicates individual process for each fieldbus, and I B lindicates common operation
reqmred for all fieldbus specifications.

1. Prepare the fieldbus interface board. (See chapter 3.)

___________ b

'2 Set the fieldbus interface card. (See Appendix for each fieldbus.)

l 4. Set the allocation for the fieldbus interface. (Signal allocation setting.)

In step 5 below, before resetting the number of external 1/0 signals lower than the current setting,
| ensure the number of signals set (via Aux. 0611) matches the number allocated in Aux.0608-1.

I (See chapter 5, Example 2.)

i |

5. Set the number of external 1/0 signals. (See chapter 5.)

|

|

|

i

l 6. Set relation between physical 1/0 interface and master/slave ports. (See section 6.1.)
]

l 7. Turn controller power OFF then ON.

|
|
|
|
|
|
|

!

8. Set the signal allocation data (See section 6.2.)

11. Start operation.

[NOTE]
In this manual, “Personal computer” refers to personal computers with Windows
(Windows 3.1+). When setting up network on Windows, the execution
environments must meet those required by the configuration tools.
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2.1 REPLACEMENT PROCEDURE OF FIELDBUS MOTHER BOARD /PCI
ADAPTOR BOARD

Follow the procedures below to replace fieldbus mother boards (1JF, 1QK, 1TJ, 1UK) / PCI
adaptor boards (1UQ/1YQ).

1. Place the fieldbus interface board onto a new fieldbus mother board /PCI adaptor board.

!

2. Turn controller power ON

!

3. Start operation

2.2 REPLACEMENT PROCEDURE OF FIELDBUS INTERFACE BOARD

Follow the procedures below to replace the fieldbus interface board.

: +indicates individual process for each fieldbus.

2. Set the fieldbus interface card. (See Appendix for each fieldbus.)

I
1
e e e e e e e e s e e t e e e e e ke e e

3. Turn controller power ON.

_____________ Lo

}

5. Start operation.
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3.0 PREPARING FIELDBUS INTERFACE

Preparation of a motherboard is necessary to enable the robot controller to communicate with
external devices via fieldbus. Use 1JF board or 1QK board as Motherboard for D series
controller and 1JT board for E series controller. Use 1QK board when communicating as
CC-Link master for D series controller.

3.1 1JF BOARD (D CONTROLLER)

The motherboard (1JF), mounted with fieldbus interface cards enables the robot controller to
communicate via fieldous. Connectors CN1 and CN2 on 1JF board are available for slave and
master cards, respectively. There are three ways of using the connectors; only CN1, only CN2,
or both CN1 and CN2. By mounting different types of fieldbus interface card to CN1 and CN2,
two different types of fieldbus network can be supported. CC-Link master is not supported by
1JF board.

For example, if Anybus-S-DeviceNet card is mounted to CN1 connector, the controller can
communicate via DeviceNet system. In this case, the AnyBus-S-DeviceNet card is the interface
board. Moreover, by mounting a PROFIBUS-DP master card to CN2, the controller can also

communicate via PROFIBUS system. (See Fig.3.1)
Fieldbus motherboard (1JF board)

Fieldbus interface card
Screwed
=
— |
o m
2
| CN3 %)
(o]
o
I >
For slave §
e.g. DeviceNet I [ ] 3
.L_ —— _J CBA 1=}
|m] J3
m | J2
L J1 T
Jumper setting
(
CN4
|
|
For master |
e.g. PROFIBUD-DP —_————
oL _ _ _ .
CN2

Fig.3.1 Fieldbus interface board
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When using fieldbus card provided by vendor other than Kawasaki, mount the card to the
fieldbus motherboard (1JF) by following the procedure below:

1. Connect application connector.
Connect the application connector on the fieldbus interface card to connector CN1 and/or CN2
on 1JF board. See section 6.1 for more interface cards which can be connected to CN1
and/or CN2.

2. Fasten the card to 1JF board with screws.
3. Set jumpers as per below.

1) When interface card is mounted to connector CN1:
J1 : Jumper A-B. (Indicates that the fieldbus interface card is mounted to CN1.)
J2 : Jumper B-C.
J3 : Jumper B-C.
J4 : Jumper B-C.

(2) When interface card is mounted to connector CN2:
J2 : Jumper A-B. (Indicates that the fieldbus interface card is mounted to CN2.)

4. Insert the 1JF board mounted with interface card (s) into the VME card rack.
5. Connect cables for fieldbus communication.
3.2 1QK BOARD (D CONTROLLER)

1QK board is used when communicating as CC-Link master. Connectors CN1 and CN2 are
available on 1QK board.

Fieldbus interface cards that can be mounted to CN1 connector are the same ones that can be
mounted to 1JF board CN1 connector. Only CC-Link master card can be mounted to CN2
connector. By mounting different types of fieldbus interface card to CN1 and CN2, two
different types of fieldbus network can be supported.

For example, if Anybus-S-DeviceNet card is mounted to CN1 connector, the controller can
communicate via DeviceNet system. And, if CC-Link master card is mounted to CN2
connector, the controller can communicate not only via DeviceNet, but also with CC-Link.
(Figure 3.2)
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Fieldbus motherboard (1QK board)

Fieldbus interface card
~ | = <
<
o fo—u e .
I Screwed |
-1 ®
/ / o
o
S
. ¥ o
For CC-Link o _ ___ o o
master | I | o
CN2 -

[ ) ;E1
A

For interface I
board other CN1

than CC-Link

master

Figure 3.2 Fieldbus interface board

When using fieldbus card provided by vendor other than Kawasaki mount the card to the fieldbus
motherboard (1QK) by the procedure below.

1. Connect application connector.
Connect the application connector on the fieldbus interface card to connector CN1 and/or CN2 on

1QK board. See section 6.1 for more interface cards which can be connected to CN1 and/or
CN2.

2. Fasten the card to 1QK board with screws.
3. Short between 1-2 of Jumper 1.
4. Install the 1QK board mounted with the interface card in the VME card rack.

5. Connect to each fieldbus dedicated cables.
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3.31TJ BOARD (E CONTROLLER)

The motherboard (1TJ board), mounted with fieldbus interface cards enables the robot controller
to communicate via fieldbus for E controller.

Connectors CN1 and CN2 on 1TJ board are available for slave and master cards, respectively.
For ControlNet, use CN3 and CN4 depending on the configuration of communication daughter
board. There are three ways of using the connectors, only CN1, only CN2, or both CN1 and
CN2. By mounting different types of fieldbus interface card to CN1 and CN2, two different
types of fieldbus network can be supported. CC-Link master is not supported by 1TJ board.

For example, if AnyBus-S-DeviceNet card is mounted to CN1 connector, the controller can
communicate via DeviceNet system. In this case, the AnyBus-S-DeviceNet card is the interface
board. Moreover, by mounting PROFIBUS-DP master card to CN2 connector, the E controller
can also communicate via PROFIBUS system. (See Fig.3.3)

Fieldbus motherboard (1TJ board)

@ FGterminal Fieldbus interface card
Screwed
o — | 3
OFF o
c
l @
| Q
ON S
I 2
I Q
For slave Lo e =
o _ __. Dip switch 1
e.g. DeviceNet

| —

|

I

I
For master oL _ _ _ .
e.g. PROFIBUS-DP

Fig.3.3 Fieldbus interface board

When using fieldbus card provided by vendor other than Kawasaki, mount the card to the
fieldbus motherboard (1TJ) by following the procedure on the next page:
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1. Connect application connector.
Connect the application connector on the fieldbus interface card to connector CN1 and/or CN2
on 1TJ board. See section 6.1 for more interface cards which can be connected to CN1 and/or
CN2.

2. Fasten the card to 1TJ board with screws.

3. Set all the switches of the dip switch 1 to OFF.

4. Install the 1TJ board mounted with interface card (s) in the card rack.

5. Connect the attached ground wire (KHI Part No.: 50977-0151) between FG terminal on 1TJ
board and spacer on robot controller.

6. Connect cables for fieldbus communication.

[NOTE ]

For E9x controller, do not mount 1TJ board onto the option slot No. 3
(rightmost slot) on the card rack. Otherwise, 1TJ board may interfere with the
plate of the card rack, which may result in malfunction.

3.4 1UK BOARD (E CONTROLLER)

1UK board is used when communicating as CC-Link master. Connectors CN1 and CN2 are
available on 1UK board.

Fieldbus interface cards that can be mounted to CN1 connector are the same ones that can be
mounted to 1TJ board CN1 connector. Only CC-Link master card can be mounted to CN2
connector. By mounting different types of fieldbus interface card to CN1 and CN2, two
different types of fieldbus network can be supported.

For example, if Anybus-S-DeviceNet card is mounted to CN1 connector, the controller can
communicate via DeviceNet system. And, if CC-Link master card is mounted to CN2
connector, the controller can communicate not only via DeviceNet, but also with CC-Link.
(Figure 3.4)
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Fieldbus motherboard (1UK board)

Fieldbus interface card ——

| ° ° OFF
| U pd
| (o (MERR) G
_| I g
ol | o o
I Dip switch 1 °
For CC-Link master o | 5
5, 1 8
°o. o g

\ /
~

l
[I
///’ | ___
I
CN1

For interface board other
than CC-Link master

Figure 3.4 Fieldbus interface board

When using fieldbus card provided by vendor other than Kawasaki mount the card to the fieldbus
motherboard (LUK) by the procedure below.

1. Connect application connector.

Connect the application connector on the fieldbus interface card to connector CN1 and/or CN2
on 1UK board. See section 6.1 for more interface cards which can be connected to CN1

and/or CN2.
2. Fasten the card to 1UK board with screws.
3. Set all switches of the dip switch 1 to OFF as shown in the figure above.
4. Install the 1UK board mounted with the interface card in the VME card rack.

5. Connect the attached ground wire (KHI Part No.: 50977-0151) between the FG terminal on
1UK board and the spacer on robot controller.

3-6



D/E Series Controller 3. Preparing Fieldbus Interface
Kawasaki Robot General Fieldbus I/0 Usage Manual

6. Connect to each fieldbus dedicated cables.

[NOTE ]

For E9x controller, do not mount LUK board onto the option slot No. 3 (the
far-right slot) on the card rack. Otherwise, 1UK board may interfere with the
plate of the card rack, which may result in malfunction.

3.51UQ BOARD, 1YQ BOARD (PCI ADAPTOR BOARD FOR E CONTROLLER)

1UQ, 1YQ boards are used to mount PCI card.
Although 1UQ board and 1YQ board are the same in function, they are different in size. They
have the following restrictions.

Controller 1UQ board 1YQ board
EOX/E7x X Not available OAvailable Note1
E9x X Not available OAvailable Note1,Note2
E1X/E2X/E3X/E4AX OAvailable Note1 OAvailable nNote1

Note 1: Other option boards can not be mounted on the right slot of 1UQ board/1YQ board.

Note 2: For E9x controller, LUK board can not be mounted onto the option slot No. 3. If
mounted, 1UK board may interfere with the plate of the card rack, which may result in
malfunction.
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1UQ board
INTERBUS master card or PROFInet master card is mounted on CN2 connector on 1UQ board.

.

PCI adapter board (1UQ board)

PCI bus connector

I

V4

[—— INTERBUS master card or
PROFInetmaster card

Screwed j

Figure 3.5.1 Fieldbus interface board

When using fieldbus card provided by vendor other than Kawasaki, mount the card to the PCI
adapter board (1UQ board) provided by Kawasaki in the procedure below.

1. Mount the fieldbus interface card to the connector CN2 on 1UQ board.
2. Fasten the card to 1UQ board with screws.
3. Install the 1UQ board with the interface card in the VME card rack.

4. Connect to each fieldbus dedicated cables.
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1YQ board

Mount INTERBUS master card or PROFInet card onto CN4 connector on 1YQ board.

When using fieldbus card provided by vendor other than Kawasaki, mount the card to the PCI
adapter board (1YQ board) provided by Kawasaki in the procedure below.

1. Fit the convex of the plate (attached on 1YQ board) into the groove on the front panel of
fieldbus interface card to mount, and then fix it with M3 screw.

@) o) Plate on 1YQ board
N

— —
Fit into the groove to mount
)

\ Fieldbus interface card

_ Fix with M3 screw

I ]
——

Figure 3.5.2 plate on 1YO board-fieldbus interface card

[NOTE ]

Fit the convex on the plate into the groove on the front panel of fieldbus
interface card. Otherwise, fieldbus interface card may interfere with
boards on the other slots, which may result in malfunction.

2. Mount the fieldbus interface card with the plate onto 1YQ board, and then fix it with M3
screw.

3. Connect the attached ground wire (KHI Part No.: 50977-0151) between FG terminal on 1YQ
board and spacer on robot controller.
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PCI adaptor board (1YQ board)
\

© I
FG terminal g]ﬁgl X ]

I

PCI bus connector

Fix withM3

screw
— INTERBUS master card or
T— PROFInet card

Fig. 3.5.3 1YQ board+fieldbus interface card

4. Insert the 1YQ board with fieldbus interface card into the card rack.
NOTE: When another option board is mounted next to 1YQ board, do not install or /and
uninstall the option board.  Otherwise, fieldbus interface card may interfere with
boards on other slots, which may result in malfunction.

5. Connect to each fieldbus dedicated cables.
NOTE: For EOX/E7x/E9x controller, make sure to provide the clearance between the interface
card front panel and the top surface (or controller cover panel for E7x). Refer to the
clearance restrictions below to select the appropriate cable connectors.

EOx E7x E9x

Clearance from front panel on
interface card to top surface

61.8mm 51.8mm 51.8mm
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4.0 FLOW AND SETTING OF SIGNALS IN AS SYSTEM

Assign AS application signals to each channel in Local port, Master port, or Slave port in AS
system in order for communication to be possible with other devices. Fig.4.1 shows an example
of signal numbers and flow between fieldbus and local 1/0.

Set max. no of I/0 channels for each port by ZSIGSPEC command.

. (See chapter 5.)
Set relation between 1/O ports and
cﬁanf:ls'zr; Aew‘(’_vgggs_/ h LOCAL (OUT):p LOCAL (IN):s MASTER:q SLAVE:r

(See section 6.2.)

AS side Channel Signal data is sent/received via physical I/0 interface
1 set by Aux 0608-2. (See section 6.1.)
16
> Local Port
Output signals 17
1 .
. p l’ _____________________ 1
16 1 : !
17 . | 1
: 16 iMaster Port |
32 17 ! |
33 . ! 1
. ! 1
48 . ! |
49 ! |
. : ' ! Phoenix Interbus card
16 'Slave Port ! master interface
1 I
256 17 ; |
— :
| !
! 1
Channel _________ . 1 Phoenix Interbus card
1001 ! } slave interface
| I
! I
1016 X |
Input signals 1017 } Local Port ! !
1001 : (Input) 1
| I
: 1000+s ! |
1016 1001 oo ' :
1017 : |
: 1016 EMaster Port : Connector (CN1) for
1032 017 10 ANYBUS card on 1JF/1TJ
1033 : ! 1 board
. ! X
1048 1000+9 |/
1049 1001 ! !
1016 iSIave Port !
1256 1017 !
- 1 I
1000+r : _____________________ 3 (Physical I/O Interface)

Fig.4.1 Flow and setting of signals
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5.0 SETTING THE NUMBER OF EXTERNAL I/O SIGNALS

Use ZSIGSPEC command to set the number of signals for fieldbus communication in AS system.

EXAMPLE

Keyword

AN

X
ZSIGSPEC

Always enter a space between the keyword and the parameter.

represents the Enter (Return) key in the examples.
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This command defines signal numbers for channels in Ports: Local (Output, Input), INTERNAL,
MASTER and SLAVE as DO, DI, INT, MAS and SLA in Fig 4.1.

Monitor command

ZSIGSPEC

Function
Displays and sets max. number of external 1/O signals.

Explanation

The current number of signals and message are displayed. (See example 1.)

MAS gives the signal numbers for the master port and SLA for the slave port. When not
changing the setting, just press .

1. ZSIGSPEC sets only in the software.  Setting is invalid unless hardware corresponds to it.
2. Set the signal numbers in multiples of 16.
3. Max. number of external 1/0 signals are 960:
LOCAL (DI) + MAS + SLA < 960
LOCAL (DO) + MAS + SLA <960
4. Turn controller power OFF, then ON to activate the number of 1/O signals set as I/O data
length for the physical fieldbus interface.

[ NOTE ]

Ensure that the max. number of signals set by ZSIGSPEC is consistent with the setting in
[Aux. 0608-1]. If not, the max. number of signals cannot be set by ZSIGSPEC
command. (See Example 2.)

Example 1
When increasing the number of master (MAS) and slave (SLA) signals.

>ZSIGSPEC
DO, DI, INT, MAS, SLA
64 64 128 32 32
Change? (If not, Press RETURN only.)
vy, 112, 64
DO, DI, INT, MAS, SLA
64 64 128 112 64
Change? (If not, Press RETURN only.)
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Example 2
When reducing the number of master (MAS) signals.

>ZSIGSPEC
DO, DI, INT, MAS, SLA
32 32 128 32 32
Change? (If not, Press RETURN only.)
.y, 16,48

lllegal input data. Change? (Enter 1 to execute)

Probable cause

If the signal allocation is set as per [Aux. 0608-1] in Fig. 5.1 below, the number of the master
signalsis 32. The data will not be consistent with the ZSIGSPEC command setting for 16
signals resulting in display of error message: P0100 Illegal input data.

1, D1En:
Output (Total : 256) (Total : 256)
MASTER  SLaVE  LOCAL MASTER  SLAVE LOCAL
112 112 32 112 112 32
Port Charmel Port, Channel
| 1= IloMss © 8Le @ LoC [ 11 1001-1016 © M&3 O BLA @ LOC  [I00T
I7- 32 CMss O BLA @ oG [ 17 1007-1032 ¢ Mas < SLA & LOC  [I017
33- 45 @ MAS O SLA O LOC [T 1083-1048 (@ MAS O SLA O LOC  [I00L
49- 64 & MAS O SLA O LOC [ 17 1049-1064 & MAS © SLA O LOC  [1017
Bo- 80 O MAS @ SLA O LOC [ I 106B-1080 ¢ MAS @ SLA O LOC  [I00T
8l- 95 O MAs @ SLA O LOC [ 17 1081-1098 ¢ MAS @ SLA O LOC  [I017
97- 112 O Mas © SLA @ LOC [ 1097-1112 O MAs < SLe @ LOC [ 0
113- 128 O MaS © Sl 0 LOC [ 0 111311268 O M&S © SLa & LOC [ 10

Fig.5.1 Setting example of Aux. 0608-1.

Countermeasure

1. When 1 is entered:
Signal allocation data is changed. Fix the signal allocation setting to enable 10
communication.

2. When 1 is not entered:
There are two ways to change the number of external 1/0 signals via ZSIGSPEC command.
a. Allocate 16 signals for master (MAS) by [Aux. 0608-1] as shown in Fig. 5.2 below.
See section 6.2 on this setting method.
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5. Setting the Number of External 1/0 Signals

1,

81ocation 1, A1locate Signals to Ports

(Total : 296)

(utput Tnput (Total : 256)
MASTER  SLAVE  LOCAL MASTER  SLAVE  LOCAL
112 112 32 11z 112 32
Port Channel Port, Channel
1- 16 O M O 8LA @ LOC [ 1) 1001-1016 O MaS © SL4 @ LOC  [I001
17- 32 CMAS CBLA & 100 [ 17 1017-1032 © MAS © SL4 & LOC  [IoL7
33- 48 @ MAS O SLA O LoD [ 1) 1033-1048 @ MAS O SL4 O LOC  [I00L
49- B4 CoMaS @ BLA O Tof [ T MaS & S04 ¢ LOC  [T007l
Bo- 80 © MAS @ SLA O LOC [ 17 | 108-1080 ¢ MAS 1= 1017 l
8- 95 O MAS @ SLA O LOC [ 0 1081-1096 O MAS @ SL4 ¢ LOC
g7- 112 © Mis © 8LA @& LoC [ g 10971112 © Mas © 8L4 @ LoC [ 0 Do not set channel 0
113- 128 © M&S © 8LA @ LOC [ 0 1113-1128 © MaS O 8La & LOC [ 0 (not used) between
| | | | | | | used areas.

Fig.5.2 Changes of the setting.

b. Set 0 in all channels as shown in Fig. 5.3, using the <All Clear> key. Change the number
of external 1/0 signals via ZSIGSPEC command. Then, set the signal allocation by
[Aux. 0608-1] again.

A,

ignal 81location 1, Allocat

Output (Total : 9B) Tnput (Total : 96)
MASTER  SLAVE  LOCAL MASTER  SLAVE  LOCAL
32 32 32 32 32 32
Port Charmel Port Charmel

[[1- Bloms OSA @LOC [ 0 1001-1016 O MAS O SLA ® LOC [ @
17- 32 CMmss ©BLA @ LOC [0 1017-1082 © Mas © SLA @ LOC [ 0
33- 48 @ MAS O SLA LoD [ 10331048 @ MAS C SLA O LOC [0
49- B4 @ MaS O SLA O LD [ 0 10491064 @ MAS O SLA O LOC [ 0
B5- 80 © MAS @ SLA < LOC [ 10651080 ¢ MAS @ SLA O LOC [ 0
8l- 96 O MAS @ SLA O LOC [ 0 1081-1096 © MAS @ SLA O LOC [ 0

Fig.5.3 Changes of the setting.
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6.0 SETTING FOR FIELDBUS INTERFACE

Set the allocation for the fieldbus interface by [Aux.0608]-[1 Allocate Signal to Ports] and
[Aux.0608]-[2 Allocate Ports to Physical Interface].

6.1 RELATING PHYSICAL /O INTERFACE AND MASTER/SLAVE PORTS
(AUX.0608-2)

Select a number to allocate the physical I/O interface to the master/slave ports. If not using an
interface board, input O (zero). Setting example is shown below.

Select [Aux function] in the pull-down menu displayed on the teach pendant. Input Aux. no.
0608 and press | to call up the Aux. function 0608, and then select [2. Allocate Ports To Physical
Interface]. The screen shown below is displayed.

fux, :Input/Output Signal:Signal &llocation:fssien Ports to Physical T

Master Port == [0 ] 5lave Port —y 0
0 : MNone
1 : INTERBUS-M(PHOEMIE CONTACT) 10 : Unsupport
2 : INTERBUS—S(PHOEMIE CONTACT) 11 : (Special) PROFIBUS-DPYVL
3 : ONYBUS cormector CNZ2 12 : Software Etherbet/IP
4 : BNYBUS comnector CH1 12 : PROFInet Controller (STEMENS)
5 : BNYBUS comnector CHZ2:1PS(2ms) 14 : PROFInet Device (STEMENS)
6 : BMNYBUS comnector CH1:1PS(2Zms)
T : 1UK CC-LINK SLAVE:1PS(Zms)
8 : 10K CC-LINK ANYEUS connector
9 : 10K CC-LINK MASTER

Input range : [0 - 15]

Selection number
1: INTERBUS-M (PHOENIX CONTACT)
Assumes an INTERBUS-VME/PCI board manufactured by PHOENIX CONTACT is used.

2: INTERBUS-S (PHOENIX CONTACT)
Assumes an INTERBUS-VME board manufactured by PHOENIX CONTACT is used.

3: ANYBUS connector CN2/CN4 AnyBus master card is assumed to be mounted to connector
CN2 on 1JF/1TJ board as physical I/O interface. Connector CN2 supports following
interface cards: AnyBus-M PROFIBUS and AnyBus-M DeviceNet. AnyBus-S DeviceNet,
AnyBus-S PROFIBUS, AnyBus-S INTERBUS, AnyBus-M EtherNet/IP, AnyBus-S
EtherNet/IP, AnyBus-S PROFInet, 1PS board, AnyBus-S ControlNet, Anybus-S EtherCAT,
Anybus-S CC-Link IE.
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4: ANYBUS connector CN1

An AnyBus card, other than AnyBus PROFIBUS-MASTER card, is assumed to be mounted

to connector CN1 on 1JF/1TJ board as physical 1/0 interface. AnyBus PROFIBUS-MASTER
card is not compatible with connector CN1/CN3. Connector CN1 supports following

interface cards: AnyBus-S DeviceNet, AnyBus-M DeviceNet, AnyBus-S PROFIBUS, and
AnyBus-S INTERBUS, AnyBus-M EtherNet/IP, AnyBus-S EtherNet/IP, AnyBus-S

PROFInet, 1PS board, AnyBus-S ControlNet, Anybus-S EtherCAT, Anybus-S CC-Link IE.

5: ANYBUS connector CN2: 1PS (2ms)

1PS board is assumed to be mounted to connector CN2 on 1JF/1TJ board as physical 1/0

interface.  1/O signal processing time is shorter than when selecting methods 3 or 4, though
processing load increases.

6: ANYBUS connector CN1: 1PS (2ms)

1PS board is assumed to be mounted to connector CN1 on 1JF/1TJ board as physical 1/0

interface.  1/O signal processing time is shorter than when selecting methods 3 or 4, though
processing load increases.

7: 1QK CC-LINK slave: 1PS (2 ms) (D controller)
1UK CC-LINK slave: 1PS (2 ms) (E controller)

1PS board is assumed to be mounted to connector CN1 on 1QK board as physical 1/0

interface. 1/O signal processing time is shorter than when selecting method 8, though
processing load increases.

8: 1QK ANYBUS connector (D controller)
1UK ANYBUS connector (E controller)

ANYBUS board or 1PS board is assumed to be mounted to connector CN1 on 1QK board as

physical I1/O interface. The following interface cards are supported: (AnyBus-S DeviceNet,

AnyBus-M DeviceNet, AnyBus-S PROFIBUS, AnyBus-S INTERBUS, AnyBus-M
EtherNet/IP, AnyBus-S EtherNet/IP, 1PS board, Anybus-S EtherCAT, Anybus-S CC-Link/IE

9: 1QK CN2 (CC-Link-MASTER) (D controller)
1UK CN2 (CC-Link-MASTER) (E controller)

CC-Link master board is assumed to be mounted to connector CN2 on 1QK board as physical
I/O interface.

10: Dedicated to DeviceNet slave
AnyBus-S DeviceNet is assumed to be mounted to connector CN2 on 1JF/1TJ board as

physical 1/O interface. For 1JF/1TJ board, select 3 or 4 if “Unsupport” is displayed.
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11: (Special) PROFIBUS-DPV1 (Master)
AnyBus PROFIBUS- DPV1 (Master) is assumed to be mounted to connector CN2 on
1JF/1TJ board as physical I/0 interface.

12: Software EtherNet/IP
EtherNet/IP communication is executed by using EtherNet port (port 2) on main CPU bord.

13: PROFInet Controller (SIEMENS)

CP1616 card made by SIEMENS is assumed to be mounted to connector CN2 on 1UQ board
as physical /O interface.

14: PROFInet Device (SIEMENS)

CP1616 card made by SIEMENS is assumed to be mounted to connector CN2 on 1UQ board
as physical /O interface.

6.2 SETTING DATA FOR SIGNAL ALLOCATION (AUX.0608-1)

When the numbers of signals set by Aux. 0608-1 do not match the numbers set by
ZSIGSPEC command, a confirmation message is displayed on screen at

controller power ON and when loading data file from the floppy disk, etc. After
displaying this message, the controller executes the process of either changing the

L number of signals or aborting the loading of the data. )

Allocate the signal numbers (Output 1 to 960, Input 1001 to 1960) for AS application to the
Master, Slave, and Local (1GW(1HW) /1TW board) ports of the 1/0 interface middle buffer in
multiples of 16. Follow the procedure below to set the signal allocation data:

1. Select [Aux function] in the pull-down menu displayed on the teach pendant.

2. Input Aux. no. 0608 and press || to call up Aux. function 0608.

3. Select [1. Allocate Signal to Ports].

Sample screen below shows 96 channels have been allocated for both Input/Output signals.

Bz, (0608, Signal 81location 1, &1locate Signals to Ports
Output (Total : 96) (Total : 96)
MBSTER  SLAVE  LOCAL MBSTER  SLA&VE  LOCAL
32 B 32 32 B 32
Port. Channel Port. Channel

[ - _16]C Mas ¢ SL& & LOC
T~ 32 O MS O SLa @ LOC

33- 48 @ MAs O BLA& ¢ LOC
49- 64 & Mas O SLA ¢ LOC
65— 80 O Mas @ BLA& O LOC
8l- 96 O Mas @ SLA < LOC

1001-1016 © MAS O BLA @ LOC
10171032 © MaS O BLA & LOC
1033-1(48 @ MaS O BLA O LOC
1049-1064 @ MAS O BLA O LOC
1085-1080 O MAS @ LA O LOC
1081-10%6 © MAS &0 BLA O LOC

I
I
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Signal number
Corresponds to the signal numbers used in the program.  Signal numbers are displayed and set in
multiples of 16.

Port
Allocates the signal numbers to the Master, Slave or Local ports in units of 16. Use SELECT key
to choose the port. Button * e ” indicates currently selected port.

Channel
Sets the first channel number of the Master, Slave and Local ports to be assigned with a set of 16
signals.  Use the number key to input.

[NOTE ]

1. Set O for all the unused signal numbers. In some versions, O cannot be set within the
range defining the used signals. For example, when 128 signals are used, channel 0
cannot be set between signal numbers 1 and 128.

2. When setting the channels for the Master, Slave and Local ports, do not exceed the
number of signals set by ZSIGSPEC.

3. First channel number in every 16 channels are set by the channel setting. Do not
overlap the range of 16 channels.

4. Up to 960 can be set for both Output and Input signals.  In Aux. 0608-1, they are
displayed over 8 pages and are set simultaneously.

5. The setting data is saved as system data.

Signal Number All Clear Function
Use <All Clear> key to reset all signal numbers to zero (0).

When <All Clear > key is pressed, a confirmation message will appear. Select [YES] to reset all

signal numbers to zero (0). Select [NO] to cancel the operation.  The signal number settings
will remain as they were set.
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6.3 SETTING SIGNAL ORDER FOR MASTER/SLAVE PORTS (AUX.0608-3)

In fieldbus system, controller communicates with other devices by transmitting AS signal data
(bit definition) of byte or word data.  The signal order for external 1/O signals transmitted
from/to the Master and Slave port can be set by [Aux.0608]-[3 Set Signals Order]. There are
two ways for setting the signal order; bit order in a byte and Byte order in a word. For the bit
order in a byte, select either LSB or MSB for the first bit. ~ For the byte order in a word, select
either Little Endian or Big Endian.

1. Bit order in a byte:
Select either LSB or MSB for the smallest AS signal number in one byte data.
First? First?

~N ~
MSB LSB

Byte data | b7 b6 | b5 |b4 |[b3 |[b2 |bl |bO

2. Byte order in a word
Select Little Endian or Big Endian.

For example, data 0x12 and 0x34 are stored in lower and upper address, respectively.

Address | Byte
Word in 0 0x12 In Little Endian, the word value in address 0 is 0x3412.
address 0 { 1 0X 34 In Big Endian, the word value in address 0 is 0x1234.
Word in { 2 °
address 2 L| 3 o
Example

signal 8llocation 3, Set Sisnals Order

Master Port ey @
First Signal # Bit In a yte'\
[® LB First ) MSB First |

: Allocated interface numbers are

Byte Order In a Word (16 Bits) .
O Big Endian @ Little Endian displayed on the screen, but the
1ave Port —y setting cannot be changed. To

First Signal # Bit In a Byte

@ ISR First - MSE Fizst change the setting for the physical
Byte Order In a Word (16 Bitg) i _
Pl o Teii Bt I/O interface, set by Aux. 0608-2.
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6. Setting for Fieldbus Interface

How to set
1. Master/Slave Port

The numbers set by Aux.0608-2 are displayed. Note that when 1 or 2 is set in Aux. 0608-2, the
signal order cannot be set by Aux. 0608-3.

1: INTERBUS-M (PHOENIX CONTACT)

2: INTERBUS-S (PHOENIX CONTACT)

2. LSB First/MSB First

Select either LSB or MSB for the first bit by SELECT on the teach pendant.

3. BIGENDIAN / LITTLE ENDIAN

Select either Big Endian or Little Endian by SELECT on the teach pendant.

Default
Default setting differs depending on the interface card mounted. See the table below.

PROFIBUS DeviceNet
INTERBUS
(Slave) Others

(Master/Slave) | (Master/Slave)

BitorderinaBYTE LSB first. LSB first. MSB first. LSB first.
) LITTLE LITTLE LITTLE LITTLE

Byte order ina WORD

ENDIAN ENDIAN ENDIAN ENDIAN

Definition of signal order (Example)
When external 1/0 signals are set in 16 channel units, the bit and byte orders are shown below.
Sigl indicates the first signal of the external 1/O signals.

> (Address Sig8 Sigl
LSB first - -
(Address Sig16 Sig9
Internal signal order in AS system Little Endian : :
; ; LSB first

‘ Sig16 ‘ : ‘ Sigl I“‘*‘“‘*Bid Endian —> (Address | Sig16 Sig9
MSB first S (Address Sig8 Sigl

Big Endian Little Endian
! ™. (Address | sig1 Sig8
(Address 0) | Sig9 Sigl6 (Address Sig9 Sig16

(Address 1) | Sigl Sig8
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6.4 DISPLAYING FIELDBUS I/F BOARD FIRMWARE VERSION

To see the firmware version of the fieldbus interface cards, execute ID command or select
[Aux. 0804] — [Software Version].

Firmware version is not displayed for the following fieldbus interface card:
INTERBUS-VME board manufactured by PHOENIX CONTACT

For details on other items displayed besides firmware version, see the Operation Manual or AS
Language Reference Manual.

Example
In this example, firmware version is displayed via ID command for a system installed with
AnyBus-M PROFIBUS card in the master port, and AnyBus-M DeviceNet card in the slave port.

>ID |

Robot name : FSO10N-BO01 Num of axes: 6  Serial No.1
Master port : V01.000 04.06.97 version

Slave port :1.31 version

Number of signals: output=32 input=32 internal=256
Clamp number :2 MOTIONTYPE:2 SERVO TYPE:2
ACC. & DEC. VARIABLE BY WEIGHT : OFF

[Software version]

===AS group=== : AS_0140030F 2006/06/02 11:31

User IF AS : UAS0140030F 2006/05/30 20:01

User IFTP : UTP0140030F 2006/05/30 20:01

Arm control AS : AAS0140030F 2006/05/30 20:01
User IF AS Message file : MAS10030FJP 2006/04/20 14:39
User IF TP Message file : MTP10030FJP 2006/04/18 19:10
Arm data file : ARM0140030F 2006/04/18 18:33

=== Servo group === : SV_0400001C 2006/05/25 10:31

>
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7. Example of Signal Definition

7.0 EXAMPLE OF SIGNAL DEFINITION

A sample allocation of external 1/0 signals is shown below. The max. number of signals
(ON/OFF information) for the Master and Slave ports is set to 32.  AS output signal Nos.17

through 32 and 33 through 48 are allocated to the Slave port. When executing monitor

command Signal 17, the 17th output signal is sent to the Master Controller via Slave port channel
1 and the AnyBus card interface.

InterBus
Master Interface

InterBus
Slave Interface

AnyBus card interface
on the CN1

Master
Controller

>ZSIGSPEC
DO, DI, INT, MAS, SLA
64 64 128 32 32
Channel
1
AS 16
Output Sgnas/ T > Local Port
1 .
i 64
16 ]
17 :
. 16 Master Port
32 17
33 :
; 32
48 ;
49 .
: 16 Slave Port
256 17
32
Channel
1001
AS 1016
Input Signals/ o o
1001 )
; 1064
1016 o
1017 00
1032 1016 Master Port
1033 017
1048 1032
1049 1001
: 1016 | Slave Port
1256 1017
1032
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8.0 ERROR MESSAGES

This section describes error messages related to the fieldbus system.

8.1 PROBABLE ERRORS IN FIELDBUS COMMUNICATION

The controller errors that might occur during fieldous communication, their causes and
countermeasures are as follows.

(D4500): FIELD-BUS interface board is not installed.
Probable cause - Interface board specified in Aux. 0608-2 is not installed.
Countermeasure  : 1. Turn controller power OFF and install the interface board specified by
Aux. 0608-2 into the correct slot.
2. If the interface board has already been installed, check if 1/O interface is
allocated.
3. Check LED indicator on the interface card.
4. Check the jumper setting on 1JF/1TJ board.

(D4501): ABMA-PDP) I/F module error.  nn xx
Probable cause  : Error occurred in ABMA-PDP module due to misinstallation or malfunction.
“nn” indicates the version of the firmware. “xx” (8 figures) indicates the
error sub-code for the device.
Countermeasure  : 1. Check the error sub-code and remove the cause. See section 8.1 “Error
Sub-code for PROFIBUS-DP Master” for more details.
2. Check if 1JF/1TJ board and interface card are installed, and turn
controller power ON.
3. If this error recurs, check if the indicator (LED1. Ready) on the interface
card is turned OFF. If it is ON, reconfigure the network. If it is OFF,
contact the card manufacturer. (See section D8 on LED indicator.)

(D4502): FIELD-BUS-INIT) Error Reply.  xx
Probable cause : Error returned because the message to establish the communication path for
the master/slave was defective, etc. during initialization of the interface card
Countermeasure  : 1. Check LED indicator on the interface card and accommodate 1/0 data
length with the master if necessary.
2. Turn controller power OFF and then ON.
3. Check fieldbus cables.
4. If the error message is still displayed, note the defect code “xx”, and
please inform Kawasaki.
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5. Check if 1/0 data length exceeds the max. limit handled by each fieldbus
interface card.

(D4503): FIELD-BUS-INIT) Reply timeout.  xx
Probable cause : Reply message was not received in the specified timeout period due to
defective hardware, etc. when initializing the interface board.
Countermeasure  : 1. Check LED indicator on the interface card and identify the error cause,
such as disconnected cables, mismatch in 1/O data lengthes in the
master/slave cards, trouble in communication path, and remove the cause.
2. Turn controller power OFF then ON.
3. If the error message is still displayed, note the defect code “xx”, and
please inform Kawasaki.

(D4504): ANYBUS) OUT/FB.CTRL request timeout.  xx
Probable cause - Access to the data area for reading input signal information was not
accepted due to hardware trouble.
Countermeasure  : 1. Check LED indicator on the interface card and reset the error.
2. If the error message is still displayed, note the defect code “xx”, and
please inform Kawasaki.

(E1004): INTER-bus board is not ready.
Probable cause : INTER-bus board is not ready after a certain period of time elapsed When
the board is booted,.
Countermeasure  : 1. Turn controller power OFF and then ON.
2. Check the cables on the board.
3. Check the settings on the dipswitches.

(E1013): INTER-bus board is not installed.
Probable cause : INTER-bus board is not installed on the card rack.
Countermeasure  : 1. Install INTER-bus board on the card rack.
2. Check if INTER-bus board is installed properly.
3. Check the settings on the dipswitches.

(E1018): INTER-BUS status error.

When Location “xx1.xx2” is displayed.

Probable cause : Error occurred in communication cables. Code figures indicates the
location of the slave device in which the error occurred.  Figures vary
depending on the network system.

Example: 3.1 indicates Bus Segment is 3 and Device is 1.
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Countermeasure  : Check the following points;
1. Disconnection in the cables.
2. Defect in the slave device.
3. Incorrect setting of the baud rate.

When the code “xxxx” is displayed.
Probable cause : The following two causes are considered,;
1. Set parameter error of INTERBUS
2. Control process error of INTERBUS board
Countermeasure  : Check the set parameters and the actual network environment.
Error sub-code indicates the details of the probable cause and
countermeasure.  For more information, refer to the following manuals.
User Manual
Firmware Services and Messages
Designation:IBS SYS FW G4 UM E
Order No.: 2745185
PHOENIX CONTACT

(E4500): ANYBUS) IN-AREA request timeout.  xx
Probable cause : 1. Error lamp is ON.
When writing output signal data, the request for the access to the data
writing area was rejected due to hardware trouble.
2. Error lamp is OFF.
When writing output signal data, access to the data writing area could not
be given due to defective hardware.
Countermeasure  : 1. Check LED indicator on the interface card and reset the error.
2. If the error message is still displayed, note the defect code “xx”, and
please inform Kawasaki.

(E4501): ANYBUS) OUT/FB.CTRL release timeout. XX
Probable cause - Access to the data area for reading input signal information was not released
due to hardware trouble.
Countermeasure  : 1. Check LED indicator on the interface card and reset the error.
2. If the error message is still displayed, note the defect code “xx”, and
please inform Kawasaki.
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(E4510): DN) Master status.  xx
Probable cause : The status of the master port changed during communication via DeviceNet
due to cable disconnection to the slave port, etc. “xx” indicates the status
code. (See Table 8.2.)
Countermeasure  : Check the status and remove the error cause.

(E4511): DN) Node status.  Xxxx
Probable cause : The status of the slave node changed because the 1/0 communication via
DeviceNet failed due to cable disconnection to the slave. Sub-code “xxxx
consists of the MAC_ID (2 figures) + status code (2 figures). (See Table
8.2)
Countermeasure  : Refer to the status code and remove the cause by checking cables, etc.

Table 8.1 DeviceNet status code

Value (hex.) Description

00 Normal or not on the scanlist.
46 Duplicate MAC_ID error
47 Scanner configuration error
48 Device communication error
49 Incorrect device type

4A Port overrun error

4B Network fault

4C No CAN message

4D Incorrect data size

4E No device

4F Transmission error

50 Node in idle mode

51 Node in fault mode

52 Fragmentation error

53 Node initializing error

54 Uninitialized node

55 Received buffer overflow
56 Node changed to idle mode.
5B Bus off

5C No power supply to bus.

63 System error
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(E4512): ABM-DN) Mailbox error.
Probable cause : Error returned because mailbox was not accepted due to defective setting of
the parameter in DEVNET monitor command, etc.
Countermeasure  : Check MAC _ID of the specified slave and if necessary re-enter the
parameter and execute DEVNET monitor command again.

(E4520): ABMA-PDP) Status STOP.  xx
Probable cause : The status of AnyBus PROFIBUS-DP master changed to STOP because an
error in the slave was detected during 1/0O communication in Auto Clear
mode. “xx” (8 figures) indicates the error sub-code for the device.
Countermeasure  : 1. Check if the fieldbus cable is disconnected.
2. Check the error sub-code, remove the cause, and reset the error.  See
section 8.2 Error Sub-code for PROFIBUS-DP Master for more details.

(E4521): ABMA-PDP) Status OFFLINE. xx
Probable cause : The status of AnyBus PROFIBUS-DP master changed to OFFLINE due to
error in ABMA-PDP module. *“xx” (8 figures) indicates the error sub-code
for the device.
Countermeasure  : 1. Check the error sub-code and remove the cause, then reset the error.  See
section 8.2 Error Sub-code for PROFIBUS-DP master for more details.
2. If error recurs, turn controller power OFF then ON.

(E4522): ABMA-PDP) I/0 Data Communication error.  Xx
Probable cause : Communication was disconnected during I/O communication because
configuration data was downloaded to the interface card. “xx” (8 figures)
indicates the error sub-code for the device.
Countermeasure  : Check the error code, remove the cause, and reset the error.  See section
8.2 Error Sub-code for PROFIBUS-DP Master for more details.

(E4523): ABMA-PDP) Timeout of sending 1/0 data.  xx
Probable cause - Output signals from AS system could not be processed within the specified
time because the load of ABMA-PDP module became high.  *“xx” (8
figures) indicates the error sub-code of the device status.
Countermeasure  : 1. Check if fieldbus cable is disconnected.
2. Check the error code, remove the cause, and reset the error.  See section
8.2 Error Sub-code for PROFIBUS-DP Master for more details.

8-5



D/E Series Controller 8. Error Messages
Kawasaki Robot General Fieldbus I/0 Usage Manual

(E4524): ABMA-PDP) Timeout of receiving I/O data. xx
Probable cause - Input signals from the slave could not be processed within the specified time
because the load of ABMA-PDP module became high. “xx” (8 figures)
indicates the error sub-code for the device.
Countermeasure  : 1. Check if fieldbus cable is disconnected.
2. Check the error code, remove the cause, and reset the error.  See section
8.2 Error Sub-code for PROFIBUS-DP Master for more details.

(E4525): ABMA-PDP) Timeout of sending message. XX
Probable cause : Transmission message could not be processed within the specified time
because the load of ABMA-PDP module became high.  “xx” (8 figures)
indicates the error sub-code for the device.
Countermeasure  : 1. Check if fieldbus cable is disconnected.
2. Check the error code, remove the cause, and reset the error.  See section
8.1 Error Sub-code for PROFIBUS-DP Master for more details.

(E4526): ABMA-PDP) Timeout of receiving message. Xx
Probable cause : Receiving message could not be processed within the specified time because
the load of ABMA-PDP module became high.  “xx” (8 figures) indicates
the error sub-code for the device.
Countermeasure  : 1. Check if fieldbus cable is disconnected.
2. Check the error code, remove the cause, and reset the error.  See section
8.2 Error Sub-code for PROFIBUS-DP Master for more details.

(E4527): ABMA-PDP) Check configuration data.  xx
Probable cause : Configuration was not completed due to incorrect data or parameter. This
error might occur even if error was reset after downloading configuration
data. “xx” (8 figures) indicates the error sub-code for the device.
Countermeasure  : 1. Check the error code and correct the configuration data and parameter,
then download again.  See section 8.2 Error Sub-code for
PROFIBUS-DP Master for more details.
2. Remove the cause and reset the error.  When the number of 1/0 signals
has been changed by ZSIGSPEC, turn controller power OFF then ON.

(E4528): PROFIBUS) Slave Diag-error response detected.  xx
Probable cause : Error returned due to incorrect parameter in the slave diagnosis command.
“xx” (2 figures) indicates the error sub-code. If Al (hex.) is returned for
“xx”, the specified node address is out of range.
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Countermeasure  : 1. Check the specified remote node address because it might not be
configured and remove the error cause.
2. Check if the field bus cable is disconnected.

(E4529): PROFIBUS) Statistic counter-error response detected.  xx
Probable cause : Error returned due to incorrect parameter in the slave diagnosis command.
“xx” (2 figures) indicates the error sub-code.
Countermeasure  : 1. Check the error sub-code and remove the error cause.
2. Check the specified remote node address because it might not be
configured and remove the error cause.

(E4530): DN) Master line is disconnected.
Probable cause : DeviceNet cable connected to slave device is disconnected.
Countermeasure : Check for wiring if there is cable disconnection to slave device or
disconnection of connectors/ cables.

(E4531): CC-LINK) Communication is disconnected.
Probable cause : One of the following error occurred in 1PS board:
memory transmission error, cycle counter error
Countermeasure  : 1. Remove the cause and reset the error.
2. If error recurs, replace the board.

(E4532): CC-LINK) 1PS Communication Environment error

Probable cause : The initial settings for 1PS board do not match the master setting, and
communication via CC-Link is not available. (Baud rate setting, station
setting, number of extended cyclic)

Countermeasure  : Check the following points.  Turn OFF the controller power and fix any
problems found, then turn it back ON.
1. Do the protocol/ cyclic expansion match that of the master?
2. Is the baud rate correct?
3. Is the station no. as specified?

(E4533): CC-LINK) Watchdog timeout error
Probable cause  : 1PS board has stopped due to watchdog timeout error within the board. Or,
there was no response from master board within the specified time during
handshake process between CC-Link master and AS.
Countermeasure  : 1. Turn controller power OFF/ON.
2. If error recurs, replace the board.
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(E4534): CC-LINK) Parameter error xx
Probable cause : Parameter setting data do not match with CC-Link master specifications.
XX is the error code.
Countermeasure  : 1. Check the error code and resolve error according to its countermeasure,
then reset the parameter.  See error code listing in 8.3.
(E4535): CC-LINK) Parameter setting timeout error
Probable cause : Processing to set parameter for CC-Link master did not complete within set
time.
Countermeasure  : 1. Reset the error.
2. If error recurs after resetting the error, turn OFF/ ON controller power.
3. If error still occurs, check the dip switches on the master board.

(E4536): CC-LINK) Abnormality found in master board.  xx
Probable cause . A critical error has occurred within the master device. The output data is
cleared when this error occurs. X is the error code.
Countermeasure  : 1. Check the error code and correct device and cable settings according to it.
See error code listing in 8.3.
2. Turn OFF/ ON the controller power.
3. Replace the board if so indicated.

(E4537): CC-LINK) Master board initialization error ~ xx
Probable cause : A critical error has occurred when initializing the master.
X shows the initialization status at when the error occurred.
Countermeasure  : 1. Reset the error.
2. If error recurs after resetting the error, turn OFF/ ON controller power.
3. If error still occurs, check the dip switches on the master board.

(E4538): CANopen) Network is disconnected.
Probable cause : 1. The CANopen cable is disconnected or broken.
2. The network configuration was executed.
Countermeasure  : 1. Check for disconnection or breakage of the CANopen cable.
2. Execute error-reset, and begin the initialization of the AnyBus card.

(E4540): PROFINET(CP16) Detected alarm signal.xx
Probable cause : CP1616 ProfinetlO controller detected alarm signal. xx shows the code of
alarm contents.
Countermeasure : Handle errors depending on the contents of alarm. For details, contact the
vendor .
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(E4541): PROFINET(CP16) System is in offline status.
Probable cause : Mode is not changed to operation mode due to the error occurred in the board.
Countermeasure : Turn controller power OFF and then ON.

(E4542): PROFINET(CP16)) Access error occurred. XX
Probable cause : Error occurred in CP1616 card. xx shows the code of error contents.
See below for the contents of codes 301, 30A, 3FF;
301: Devices do not exist.
30A: Configuration data and the installed device mismatch.
3FF: A critical error has occurred
Countermeasure : Handle errors depending on the displayed contents
See below for countermeasures of codes 301, 30A, 3FF;
301: Connect devices.
30A: Check the configuration data.

3FF: Contact the vendor .

(E4543): PROFINET(CP16) Detected Watch dog error.
Probable cause : There is no access to CP1616 card for the specified period of time or more.

Countermeasure : 1. Turn the controller power OFF and then ON.
2. If the error cannot be resolved, replace the CP1616 board.

(E4550): PROFINET(CP16 Device) Module exceeds the maximum size.
Probable cause : The number of modules exceeds 5, or the module size exceeds 128 bytes.

Countermeasure : Change the number of modules to 5 or less , or change the module size to 128
bytes or less.

(E4551): PROFINET(CP16 Device) Access error occurred. XX
Probable cause : Error occurred in CP1616 card. xx is the code that represents the following
error content.
30A: Configuration data are different from the data length of actually
installed device.

30E: There is no communication with firmware.
3FF: A critical error has occurred

Countermeasure : Handle errors depending on the displayed code
30A: Check the configuration data.
30E: Reset CP1616 by configuration tool.
3FF: Replace CP1616 board.

(E4552): PROFINET(CP16 Device) Reply timeout.
Probable cause : Communication with 10 controller was disconnected.
Countermeasure  : 1. Check if the cable is connected properly.
2. Check if 10 controller operates properly.
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(P4500): FIELD-BUS) Interface not enable.
Probable cause : 1. PROFIBUS (/DEVNET) command was executed without allocating the
fieldbus interface first.
2. Interface card for PROFIBUS (/DEVNET) is not installed.
Countermeasure  : 1. Check if the fieldbus interface is allocated.
2. Check the type of the installed interface card.

(P4501): DEVNET) Node nn not in the scanlist.
Probable cause : DEVNET monitor command was executed to a slave that is not in the
scanlist. “nn” indicates the MAC_ID.
Countermeasure  : Check the MAC_ID in the DEVNET monitor command and re-enter the
correct parameter, then execute DEVNET monitor command again.

(P4502): DEVNET) Already in that mode.
Probable cause . Attempt was made by DEVNET command to change to an operation mode
that was already set for the master.
Countermeasure  : Check the input parameter and execute DEVNET monitor command if
necessary.

(P4505): CC-LINK) Version check error.
Probable cause : The version of the master and 1PS differs.
Countermeasure  : Use master and 1PS board with same version.  If the versions match, link
is restored automatically.

(P4506): EN/IP-M) Setting already changed.
Probable cause - ETNIPM monitor command was executed to change the operation mode
setting of the master, but the specified mode is already set.
Countermeasure  : Check the parameters input, and execute ETNIPM command as necessary.

(P4507):FIELD-BUS) Cannot execute with old AnyBus card firmware.

Probable cause :This error occurs during download operation of the configuration data. The
version of the installed AnyBus-M DeviceNet card firmware does not support
loading operations.

Countermeasure :If the firmware version of the AnyBus-M DeviceNet card is 1.27 or older,
configuration data cannot be downloaded. Install a later version AnyBus-M
DeviceNet card.
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(P4508):FIELD-BUS) Cannot communicate with interface card.

Probable cause  : This error occurs during download or upload operation of the configuration
data. This may be caused by:
1. There are other tasks accessing the DeviceNet master card
2. The communication between the interface card and AS was not processed
within given time due to heavy load in the DeviceNet master card, etc.

Countermeasure : Confirm that the fieldbus cables are properly connected. Then,
1. Retry the process
2. If the error message appears again, I/0O communication processing may not
be carried out properly. Turn OFF/ON the controller power and retry.

(P4509):FIELD-BUS) Wrong interface card type error.

Probable cause : This error occurs during download or upload operation of the configuration
data. This may be caused by:
1. DeviceNet master card is not installed.
2. The installed fieldbus interface card is not a DeviceNet master card.
3. DeviceNet master card is not selected in 1/O Interface allocation set in Aux.
0608-2.

Countermeasure : 1. Install the correct DeviceNet master interface card.

2. Check the 1/O Interface allocation in Aux. 0608-2.

(P4510):FIELD-BUS) Initialization on the card is not complete.
Probable cause  :Initialization of the installed DeviceNet master interface card is in process and
could not execute upload/ download operation.
Countermeasure : Wait until the initialization is complete and then retry.

(W4500): FIELD-BUS) Slave port OFFLINE.
Probable cause : Power to the master port is cut off, or the slave port is turned offline due to
disconnection of communication line.
Countermeasure  : Check the master port and communication line, remove the error cause, and
wait until the line is connected.
(W4501): FIELD-BUS) Master port OFFLINE.
Probable cause : Master port was turned offline due to disconnection of the communication
line.
Countermeasure  : Check the slave port and communication line, remove the error cause, and
wait until the line is connected.
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(W4502): CC-LINK) Abnormal data link in master. %X
Probable cause  : There was abnormality in data link and input/ output processing was aborted.
X shows the condition of the line:
- Initial status
- In standby for parameter reception (Only for local station)
: Data link processing.
: Data link interrupted.
: Polling (No polling request)
: Polling (Line fault)
- Polling (Other)
- Line test in process
- Parameter setting test in process
- Automatic link restoration in process
FF: Resetting
Countermeasure

© 0O N O Ol & W N -k O

: Check for problems in the slave or the communication route, and remove
the problem.
Check for following items:
1. Disconnection of cables.
2. Disconnection of connectors.
3. Mistaken wiring.

8.2 ERROR SUB-CODE FOR PROFIBUS-DP MASTER

Error sub-code “xx” for PROFIBUS-DP master is displayed by eight figures (hexadecimal).
The code composed of four sub-codes as below. Each of the 4 sub-codes indicates a
corresponding value in DPRAM in AnyBus PROFIBUS-DP master card.

Table 8.2 Sub-code

Code XX XX 00 XX

Symbol name | ErrRemAddr ErrEvent Reserved DeviceErr

Value 2 figures 2 figures 2 figures 2 figures
Hexadecimal Hexadecimal (00) Hexadecimal

1. ErrRemAddr:

Indicates the node address where the error occurred.

PROFIBUS-DP master module.
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Table 8.3 ErrRemAddr

Value

Description

00H - FEH

The smallest value among node addresses in error.
See Fig.8.4 on the error cause.

FFH

Error occurred inside the device.
See Fig.8.5 on the error cause.

2. ErrEvent:

Indicates the error cause.

There are external and internal errors.

The former are detected in

one of the devices on the network. The latter is detected inside the AnyBus PROFIBUS-DP
master module.

Table 8.4 ErrEvent (External error)

Value Description Error source Countermeasure
00H | Remote node is OK. - -
03H | Remote node does not | Remote node | Check if the remote node complies with the
function. PROFIBUS-DP standards or if the correct
GSD file is used.
09H | No reply data. Remote node | Check bus cables.
11H | No reply from slave. Remote node | Check bus cables and the remote node
address.
12H | Device is not in the Device Check the FDL (Fieldbus Data Link Layer)
logical token ring. master address and highest station address in
the other master system.
Table 8.5 ErrEvent (Internal error)
Value Description Error Countermeasure
00H No error. - -
32H-35H | Internal error. Device | Contact HMS.
36H No master parameter. Device | Download the configuration data again.
37H Master parameter is wrong. | Project | Contact HMS.
planning
38H No remote node parameter. | Project | Download the configuration data again.
planning
39H Remote node parameteris | Project | Contact HMS.
wrong. planning
3AH Duplicate node address. Project | Check the remote node addresses.
planning
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3BH Offset address for the Project | Check the offset address for the
specified transmission planning | transmission data.
process data is beyond the
acceptable range.

3CH Offset address for the Project | Check the offset address for the receiving
specified receiving process | planning | data.
data is beyond the
acceptable range.

3DH Remote node data area is Project | Check the offset address for the receiving
overlapping in the receiving | planning | data.
process data area.

3EH Remote node data area is Project | Check the offset address for the sending
overlapping in the sending | planning | data.
process data area.

CAH No free segment. Device | Contact HMS.

D4H Reading error of the Device | Download the configuration data again.
configuration data.

D5H System fault. Device | Contact HMS.

Others - (Not available.) - Contact HMS.

3. DeviceErr: Indicates error conditions in the master device.

Table 8.6 DeviceErr

Symbol Description
00H - -
OEH OS module, Firmware download.
32H RAM TEST RAM check failure.
35H FLASH TEST | Checksum failure of FLASH PROM.
64H-6BH | SYSTEM Internal system error.
C8H Unknown IRQ | Received unknown interrupting signal due to system crash, etc.
C9H Watchdog Internal watchdog is invalid.
CAH TX IRQ Unexpected interrupting signals are sent from serial channel.
CBH RX IRQ Unexpected interrupting signals are received from serial channel.
FCH Download active | Currently downloading the firmware or database.
FDH Bootloader Currently activating the bootstrap loader, but not the firmware.
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8.3 CC-LINK ERROR LIST

Error _ Cause of error occurrence . .
Error details ) Corrective action
code (details)
B0O08 | Carrier detection error | Carrier detection Check the line.
continuously in “H”.
B0O09 | Station number switch | Switch setting has been Return the switch setting to
setting error changed while on-line. the original state.
B083 | All station error There are no stations Connect stations.
connected.
B084 | Sending block Block could not be switched | Replace H/W.
switching error by block change command.
(H/W error).
B088 | Monitoring time up A line error has occurred. Check the line.
error
B102 | Linkerror A line error has occurred. Check the line.
B110 | Transient data cannot | A line error might have Check the line.
be received. occurred.
B11l Transient data A line error might have Check the line.
receiving order error | occurred.
B112 | Transient data length | A line error might have Check the line.
error occurred.
B113 | Transient data ID error | A line error might have Check the line.
occurred.
B114 | Linkerror A line error might have Check the line.
occurred.
B115 | Linkerror A line error might have Check the line.
occurred.
B116 | Packet error A line error might have Check the line.
occurred.
B201 | Corresponding station | A data link error occurred at | Check the communication

error during sending

the corresponding station
during transient
transmission.

status of other stations,
whether or not a temporary
error invalid station is
specified, or if the
corresponding station is
stopped.
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Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)

B202 | Data length error A line error might have Check the line.

occurred if the packet data | Set data length that satisfies
length did not match at the condition.
transient transmission.

B203 | CT value error CT value in CC-Link Set correct CT value.

transient frame is incorrect.

B204 | Error sending buffer Buffer could not be obtained | Wait a while and then
could not be obtained | when sending error retransmit (transient

response. overload status).

B205 | Target station error A transient request was Check the target station.
(Not intelligent issued to other than the
device) intelligent device station.

B301 | Processing request Line test request was issued | Perform a line test while the
error during link stop | while the link was stopped. | link is being established.

B302 | Specified station The specified station Specify a station number
number setting error number exceeded the that is no greater than the

highest communication highest communication
station number during station number.
temporary error invalid

request/ temporary error

invalid cancel request.

B303 | Specified station The station number was not | Set a specified station

number not set error specified during temporary | number. (SW0003, SW0004
error invalid request / to SWO0007)
temporary error invalid
cancel request.

B304 | Line test error station | An error was detected in a Check that the slave station
detected (Error in remote station, intelligent is operational and that the
receiving status) device station or standby cable in not disconnected.

master station when a line
test was performed.

B305 | Line test error station | An error was detected in the | Replace the slave station
detected (Error in respond data when a line test | that is the target of the line
respond data) was performed. test.
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Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)
B306 | Specified station A station number other than | Specify a head station when
number setting error the head station number was | temporary error invalid
specified during temporary | request/ error invalid
error invalid request/ request/ temporary error
temporary error invalid invalid cancel request is
cancel request. requested.
B307 | All stations data link | All stations were in data link | Request again after the data
error error status when one of the | link becomes normal.
following requests was
made.
+SB0000 (data link restart)
- SB0002 (data link stop)
B308 | Station number setting | The station number of the Check there are no
error slave station is outside of the | duplicating station numbers
(installation status) range between 1 and 64. for the installed modules
(including number of
occupied stations).
B309 | Station number The station number of the Check the module station
overlap error connected module was number.
duplicated (including
number of occupied
stations). However, this
excludes the duplicate head
station number.
B30A | Loading / parameter The station types of the Set the correct parameters.

consistency error

module are different from
parameter settings or
number of stations exceeds
the parameter setting.
Example:

Module parameter setting
Remote device remote 1/0
Intelligent remote 1/0
Device remote device
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Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)

B30B | Loading/parameter The contents of the Set the contents of the

consistency error installation status and installation status and
network parameters do not | network parameter to match.
match. (No match)

B30C | Standby master station | SB0O0O0 1 was turned ON in | Check the system for

specification error station other than master standby master station.
station or in system where
no standby master exists.

B30D | Initial status Temporary error invalid Issue the requests after the
station specification and SB | data link is started.
requests were issued before
starting the link.

B310 | Data link restart error | Data link restart (SB0000) Execute Data link restart
was executed for the station | (SB000O0) for the station that
that had stopped a data link. | has stopped a data link with

Data link stop (SB0002).

B311 | Data link stop error Data link stop (SB0002) was | Execute Data link stop
executed for the station that | (SB0002) for the station that
had stopped a data link. is performing a data link

B312 | Standby master station | Forced master to standby After starting the data link of

absence error master switching (SBO00C) | the standby master station,

was executed in the system | execute Forced master to
where no standby master standby master switching
station exists or in the (SB000C).
system where the standby
master station had become
faulty.

B313 | All station fault error | Forced master to standby After starting the data link of

master switching (SBO00C)
was executed in the system
where all stations had
become faulty.

the standby master station,
execute Forced master to
standby master switching
(SB00OC).
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Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)

B315 | Forced master station | Forced master switching Check ON/OFF of Forced
switching error (SB000C) was instructed master switching (SB0O00C).

again while the master
station was being switched
to the standby master
station.

B381 | Station number switch | Station number switch was | Set station number switch
setting error set outside the setting range. | within setting range.

B383 | Baud rate switch Baud rate switch was set Set baud rate switch within
setting error outside the setting range. setting range.

B384 | Station number setting | The station number Set within the range of “1H
error (parameter) (including the number of to 40H”.

occupied stations) of the
station information
parameters was set to other
than 1H to 40H.

B385 | Total number of The total number of Set a parameter value of 64
stations error occupied stations set with or less.
(parameter) the station information

parameter exceeded 64.

B386 | Number of occupied Number of all occupied Set the occupied station
stations setting error stations in the station number to a value between 1
(parameter) information parameter was | to 4.

setto 0.

B387 | Delay time setting Delay timer was set to other | Set a value within the setting
error (parameter) than 0 to 100. range of 0 to 100.

B388 | Station type setting Station type in the station Set a value between 0 to 3.
error (parameter other | information parameter was
than 0 to 3) set to other than 0 to 3. (Ver.

1 mode only)
B389 | Data written in Data was written into Write into available area of

unavailable area error

unavailable area of the dual
port RAM.

the dual port RAM.
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Error ) Cause of error occurrence . .
Error details ) Corrective action
code (details)

B38A | Remote I/O station The number of remote Set the remote 1/0O station to
setting error device stations was set to 65 | 64 stations or less.
(parameter) stations or more with the

station information
parameter.

B38B | Remote device station | The number of remote Set the remote device station
setting error device stations was set to 43 | to 42 stations or less with
(parameter) stations or more with the the station information

station information parameter.
parameter (address 20H to
5FH).

B38C | Intelligent device The number of intelligent Set the intelligent device
station setting error device stations (including station to 26 stations or less
(parameter) local stations) was set to 27 | with the station information

stations or more with the parameter.
station information
parameter.

B38D | Invalid station “Other than module head Set the “Head station
specified error station number” or “Station | number of the module.”
(parameter) number not specified inthe | Do not specify any of the

parameter” was set with the | stations not specified with
invalid station specification | the parameter.
parameter.
Example of other than head
station number:
A bit other than that for
station number 5 was ON
for a module occupies 4
stations (station numbers 5
to 8).
B38E | Communication buffer | The total size of the Set the total size of the

assignment error
(parameter)

communication buffers in
the station information
parameter exceeded 4k
words.

communication buffer to 4K
words or less.
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Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)

B38F | Automatic update Data was written into Write into available area of
buffer assignment unavailable area of the dual | the dual port RAM.
error port RAM.

B390 | Standby master station | The standby master station | Specify the standby master
specification error parameter was set to value | station to a value within the
(parameter) other than 1 to 64. range from 1 to 64).

B391 | Retry count setting The retry count parameter Set a value within the range
error was set to value of other of lto 7.

than 1to 7.

B392 | Operation when CPU | The operation when the SettoOor 1.
is down specified error | CPU is down specification

parameter was set to value
other than O or 1.

B394 | Number of automatic | Number of automatic return | Set a value within the range
return stations setting | stations parameter was set to | from 1 to 10.
error (parameter) value other than 1 to 10.

B396 | Station number A duplicated station number | Set so that station numbers
overlap error was specified with the are not duplicated.
(parameter) station information

parameter.
B397 | Station information The station information Set the parameter so that it

setting error
(parameter)

parameter setting does not
meet the following
condition.

(16 X A)+ (54 X B)+ (88 X
C)=2304
A: Number of remote I/0
stations
B: Number of remote device
stations
C: Number of intelligent
device stations (including
local stations)

meets the condition shown
on left.
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Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)
B398 | Number of occupied | The number of occupied Set a value within the range
stations setting error stations in the station from 1 to 4.
(parameter) information parameter
(address 0220H to 025F)
was set to a value other than
1to 4.
B399 | Number of connected | The number of connected Set a valued within the
modules setting error. | modules parameter was set | range of 1 to 64.
to a value other than 1 to 64.
B39B | Reserved station All stations were set as Check the reserved station
setting error reserved stations. settings.
B39C | Standby master station | Any other than intelligent Specify the standby maser
setting error device station has been set to | station as an intelligent
For Ver.1: Other than | the station type for the device station. Make the
20r3 “Standby master station same setting to the maser
For Ver.2: Other than | No.” specified in the master | and standby master stations.
6,9,C,F station network parameter.
The mode setting is different
between the master and
standby master stations.
B39D | Reserved station O O pointissettoa Set the station of reserved 0
points setting error non-reserved station or in points setting as a reserved
Ver.1 mode. station.
B39E | 8/16-points remote I/O | 8 and 16 points setting made | Set 8/6 points to remote 1/0
station setting error to stations other than remote | stations.
1/O station.
B3Al | Standby master setting | At the time of parameter Set a correct value to switch

illegal

setting with dedicated
instruction, an illegal value
has been set to switch 5 of
the intelligent function
module switch setting.

5 of the intelligent function
module switch setting.
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Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)
B3A3 | Assignment error RX/RY and RWw/RWr Check the points for remote
assigned over maximum stations (RX/RY,
number allowed. In the RWwW/RWI) in the station
remote net VVer.2 mode or information setting.
remote net additional mode,
total points for remote
stations (RX/RY) set in the
station information has
exceeded the maximum of
8192.
B3A4 | Parameter mismatch | When the standby master Return the network
station was operating as the | parameter setting of the
master station with the master station to the original
master station duplex value.
function, the network
parameter setting of the
faulty master station was
changed.
B3A5 | Mode illegal The mode (Ver2/Verl) set | Check the parameter setting
(parameter) with hardware switch differs | and hardware switch setting.
from the mode set in
parameter setting.
B601 | Command type error | An unsupported command | Set correct command type.
type was set.
B602 | Sending buffer could | Sending buffer could not be | Wait a while and then
not be obtained obtained. retransmit (transient
overload status).
B603 | Sending buffer could | Sending buffer could not be | Wait a while and then
not be obtained obtained. retransmit (transient
overload status).
B604 | Line test in processing | Transient transmission was | Wait a while and then
sent when a line test was in | retransmit.
progress.
B605 | Transient storage Transient buffer could not Wait a while and then

buffer could not be
obtained

be obtained.

retransmit.
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Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)

B606 | System data could not | System data could not be System data should be
be obtained obtained. obtained in the current

system.

B60C | Error detected in line | Error was detected in the Replace the slave station
test (response data received response data that is the target of the line
error) during line test. test.

B701 | Transient request There are too many transient | Wait a while and then
overload error requests to the retransmit

corresponding station.

B771 | Transient request There are too many transient | Wait a while and then
overload error requests to the retransmit (transient

corresponding station. overloaded status).

B772 | Sending buffer Data in standby to obtain Wait a while and then
standby over max. sending transient buffer has | retransmit (transient

exceeded the available limit. | overloaded status).

B773 | Receiving buffer Data in standby to obtain Wait a while and then
standby over max. receiving transient buffer retransmit (transient

has exceeded the available | overloaded status).
limit.

B774 | Transient request error | The target station was not an | Check if the target station is

intelligent device station. an intelligent device station.

B778 | Request time out A response was not received | Check the requested module

from the requested station. | and cables.

B802 | Access code error An access code that does not | Use the correct access code.

exist was used.

B803 | Data points error The number of data points is | Set the number of data

out of range. points to within 1 to 960
bytes.

B804 | Attribute definition The attribute definition was | Review the attribute

error. Transient
transmission
unsupported station
specification error

invalid. Alternatively,
transient transmission was
performed even though the
target station does not
support transient
transmission.

definition. Check the
designation of the target
station number, as well as
the function version and
software version of the
target local station.
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Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)

B805 | Data points error The number of data was out | Set the range to within 1 to
of range. 100when writing, and 1 to

160 when reading

B807 | Address definition The address was not a Set the address to a multiple
error multiple of 16 when the bit | of 16 when accessing the bit

device was accessed. device.

B80OA | Data length error Data length was not the Check the data length.
correct length.

B80D | Setting range error The specified combination | Set so that the number of
(addresses and points) processing points does not
exceeded the valid exceed the device range.
processing range.

B812 | Total number of points | Total number of points at Reduce the total number of
at transient over 960 | transient has exceeded 960 | points within 960 bytes.
bytes bytes.

B823 | Remote control mode | The mode setting of the Check the mode
error remote control was specification

incorrect.

B903 | Transient request error | A transient request was Secure a communication
issued to a station that has buffer area with a parameter.
not secured a
communication buffer area.

B904 | Communication buffer | The communication buffer | Set the communication

size setting error size of the corresponding buffer size of the
station was out of range corresponding station within
when a dedicated instruction | the range.
was executed.

BOFE | Parameter sum check | Sum check in parameter Check sum check.
error setting area was abnormal.

BOFF | S/W hand shake error | An error occurred while Replace user board.

handshaking to check if the
driver is alive.

BAO1 | Sum check code error | Sum check value for ROM | Replace module.
is different. (H/W error)

BA02 | Network parameter Parameter was not set Set correct parameter.

error

correctly.
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over flag.

Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)
BAO3 | Dual port RAM error | Data could not be Replace the interface board.
code written/read to/from the dual
port RAM. (H/W error)
BA04 | Work RAM error code | Data could not be Replace the interface board.
written/read to/from the
work RAM. (H/W error)
BAO7 | Self loop receiving Self loop data is not Replace the interface board.
data comparison error | transmitted normally. (H/W
error)
BAO8 | Transmission path Transmission path error Check the line.
error
BAOA | Refresh frame Refresh frame receiving Check the line.
receiving span error 1 | span error 1
BAOB | Refresh frame Refresh frame receiving Check the line.
receiving span error 2 | span error 2
BAOC | Carrier detection error | Carrier detection Replace the interface board.
continuously in “H”.
BAOD | Transmission table Transmission table access Replace the interface board.
access error error
BAOE | Switch changed while | Alarm was given because Do not change switches
power supplied the switch was changed while the power is supplied.
while the power is supplied.
BAOF | Continuous sending Continuous sending time Check the line.
time error error
BA10 | Sending buffer access | An error occurred when Replace the interface board.
error accessing to sending buffer.
BA1l | Polling status Polling status judgment bit | Check the line.
judgment bit
BA12 | CRC error flag error An error occurred in CRC Check the line.
error flag.
BA13 | Aborterror flag error | An error occurred in abort Check the line.
error flag.
BA14 | Time out error flag An error occurred in time Check the line.
error out error.
BAL15 | Buffer over flag error | An error occurred in buffer | Replace the interface board.

8-26




D/E Series Controller
Kawasaki Robot General Fieldbus I/0 Usage Manual

8. Error Messages

Error ) Cause of error occurrence ) )
Error details ) Corrective action
code (details)
BAL16 | Receiving frame An error occurred in Replace the interface board.
address error flag error | receiving frame address
error flag.
BAL17 | Retry flag error An error occurred in retry Check the line.
flag.
BA19 | Corresponding station | The corresponding station Check the cables and the
error that is being tested stopped | corresponding station.
communication during line
test.
BA1B | All stations error All stations stooped Check the cables.
communication during line
test 1.
BALC | Station number The station number of the Check the station number
duplication error occupied station already and the number of occupied
exists. stations.
BAL1D | Over maximum station | The total number of stations | Check the station number
number error and occupied stations has and the number of occupied
exceeded 64. stations.
BBC1 | Mode number switch | The mode switch settingis | Check the mode.
error out of range.
BBC2 | Station number setting | The station number setting | Check the station number
error switch setting of the module | and the number of occupied
is other than O to 64. stations of the module.
Alternatively, the last station
number is greater than 64.
BBC3 | Baud rate switch error | Baud rate was set to other Set the baud rate values
than O to 4. within O to 4.
BBC5 | Master station Multiple master stations Reduce the number of
duplication error exist on the same line. master stations on the same
Alternatively, line noise was | line to one. Alternatively,
detected at power on. check the line status.
BBC7 | MFP/HW error MFP chip does not become | Replace the interface board.
detection ready.
BBC9 | Sum check error Sum check value is out of Set the sum check values

range.

within the range.
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8. Error Messages

Error . Cause of error occurrence . .
Error details . Corrective action
code (details)
BD85 | Hardware error A hardware error was Check hardware.
detection detected.
BD87 | User board error WDT error occurred for Replace the interface board.
detection NMI.
BFO1 | Sending buffer storage | The data was set to a Check receiving/ sending

position error

sending buffer not assigned
by DA setting value.

buffer assignment and DA
values.

BF02 | Receiving/ sending The size of the header data | Check the receiving/
buffer size error was larger than the size of sending buffer size.
receiving/ sending buffer.

BF0O3 | Data size error The data received/ sent was | Check the receiving/
larger than the size of sending buffer size.
receiving/ sending buffer.

BF04 | Transient Transient communication Check the parameter setting.

communication was carried out with a
corresponding station | station that is not set or with
error a station that is not an
intelligent device station.
BF10 | Response sending No data was received or Send response after

error

there is no data in standby.

receiving request.
Alternatively, check values
for SWOOOA.
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APPENDIX A DEVICENET
A1.0 OUTLINE OF DEVICENET FOR ROBOT CONTROLLER

AnyBus-S DeviceNet card is used for Device Net slave communication. AnyBus-M DeviceNet
card is used for master communication. Dipswitch setting determines the function of the board.

AnyBus-S and AnyBus-M DeviceNet cards comply with the DeviceNet specifications release 2.0
Vol.1and 2 by ODVA. General data are shown below.

Table Al AnyBus/DeviceNet general data
AnyBus DeviceNet
Item Description
Vendor ID HMS Fieldbus Systems AB (90)
Product type | Communication adapter (12)
Slave: (12)
Master: (14)
Slave: AnyBus- S DeviceNet
Master: AnyBus- M DeviceNet

Product code

Product name

In the DeviceNet object-oriented model, robot controller supports the following communication
specifications.

Table A2 Communication specifications

Device type Communication adapter
Baud rate Selectable 125 kbit/s, 250 kbit/s or 500 kbit/s
Number of 1/O signals Max. 960 inputs / 960 outputs
Predefined Master/Slave Slave: Group 2 Only Server
Connection Set Master: Group2 Client/ Server/ UCMM support
Communication service Polling

Thick cable, Thin cable
Components of one cable
Transmission medium One twisted pair signal line
One twisted pair power line
One drain wire

Number of slave stations Max. 63
Number of MAC_ID
: 0to 63
(Address on DeviceNet)
[ NOTE]

The connectivity with all DeviceNet products has not been confirmed. We assume that it is
generally possible; however, we do not guarantee the connection with all DeviceNet products.
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A2.0 PROCEDURE BEFORE OPERATION

Set the baud rate and MAC_ID by dip switches. (See Section A3.3 for slave, A4.3 for
master.)

!

3. Turn robot controller power ON.

4. Set the allocation for the fieldbus interface. (Signal allocation setting)
In step 5 below, before resetting the number of external 1/0 signals lower than the current
setting, ensure the number of signals to be set (via Aux. 0611) matches the number
allocated in Aux. 0608-1. (See Chapter 5, Example 2.)

}

5. Set the number of external 1/O signals. (See Chapter 5.)

!

6. Set relation between physical 1/O interface and master/slave ports. (See Section 6.1.)

!

7. Turn robot controller power OFF then ON.

}

8. Set the signal allocation data. (See Section 6.2.)

!

9. Set the order of signals for the master/slave ports. (See Section 6.3.)

__________ b

For slave:  Configure the network following the manual for the master device (such as
PLC). When using the network configuration tool (e.g. RSNetWorx
configuration software from Rockwell Automation Inc.), install EDS file into
the specified area following the manual of the configuration tool.

For master: Configure the network by RSNetWorx configuration software from Rockwell
Automation Inc. or via Aux. 0608-6 Device Net Setting.  For configuration
using RSNetWorx software, refer to “RSNetWorx For DeviceNet Getting
Results Guide”.

!

11. Start operation.
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A3.0 DEVICENET - SLAVE
A3.1 MECHANICAL OVERVIEW OF MODULE

The outline view of slave board (Fig. A1) and interface board installed with 1JF/1TJ board and a
slave board (Fig. A2) are shown below.

Application

connector T~

DeviceNet connector (Male) \ _
(See Section A3.2) Dip switch LED Indlcgitor
(See Section A3.3) (See Section A3.4)

Fig. Al Slave board (Plane view)

Slave board

1JF/1TJ board
\

DA A S A M

Fig. A2 Interface board (Front view)
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A3.2 CABLE CONNECTION

The connection with cables, terminating resistor and connector (female) are shown in Fig.A3
below.

Attach a terminating resistor of 121 Q to each end of trunkline, 4. CAN_H (white) and 2. CAN_L
(blue). Do not attach to the end of droplines.

5. Red +V
4. White CAN_H

Terminating\
resistor

3. Bare drain

2.Blue CAN_L

1. Black -V

Fig. A3 Connectors and cables

In case of daisy chain connection, insert two of the same color wires into one hole (Fig.A4).
Use the crimping terminal for the wires.

Daisy chain connection

Fig. A4 Daisy chain connection
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A3.3 CONFIGURATION
A3.3.1 BAUD RATE AND MAC_ID (ADDRESS)
When configuring DeviceNet network, information for the baud rate and MAC _ID are necessary.

1. Baud rate is selectable from 125, 250 or 500 kbit/s. ~ All nodes in the network must have the
same baud rate.

2. MAC_ID is an address assigned on the network, no two nodes can have the same address.
For MAC_ID, values from 0 to 63 are assigned.

3. Dip switches 1 and 2 set the baud rate, and 3 to 8 set the MAC_ID.

* W00

1 2 3 4 5 6 7 8

— _/
~—

H_J
Baud rate MAC_ID
Fig. A5 Dip switches

Table A3 Baud rate

Baud rate [ kbit/s ] Dip switch 1-2
125 00
250 01
500 10
Reserved 11
0:0FF, 1:ON

Table A4 MAC_ID

MAC_ID (Address) Dip switch 3-8

0 000000
1 000001
2 000010
3 000011
§ §

62 111110
63 111111

0:OFF, 1:ON

In Fig A5, the baud rate is 500 kbit/s and MAC_ID is 1.
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A3.3.2 EDS FILE

EDS (Electronic Data Sheet) is an ASCII file containing the necessary information for the device.
The EDS file is required when using network configuration tools (e.g. RSNetWorx configuration
tool software from Rockwell Automation Inc.) to configure the network. In this case, install the
EDS file into the personal computer before executing network configuration. When installing
EDS file, follow the manual of the configuration tool. The EDS file for the slave board is
provided by Kawasaki.

Personal computer

Adaptor Device (master)
DeviceNet cable
™| RSNetWorx T ; >
Setting information
Device ;/
information
EDS file Fig. A6 EDS Flle

A3.4 LED INDICATOR

The slave board has four LEDs on the front of the card and one on the card.  The specifications for
the LEDs are as shown below.

1JF/1TJ board

Slave board
\ /

|
N
LED1: Reserved 17 4

LED2: Network status
LEDS3:; Module status
LEDA4: Operation mode

Fig. A7 Front view of LED Indicator
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Appendix A. DeviceNet

Table A5 LED indicator

Name of LED Status Description
OFF Not powered or not online
Green Link OK, online, at least one connection established
2. Network Flashing green | Online, not connected
status —— -
Red Critical link failure
Flashing red | Connection time out
OFF No power to device
Green Device operational, module status OK
3. Q:Ia(?[ggle Flashing green | Data size bigger than configured
Red Unrecoverable fault
Flashing red | Minor fault
Watchdog LED (on slave board)
Table A6 Watchdog
Name Status Description
Flashing green (1 Hz) | Module is initialized and running.
Flashing green (2 Hz) | Module is not initialized
Watchdog | Flashing red (1 Hz) RAM check fault
Flashing red (2 Hz) ASIC and Flash ROM check fault
Flashing red (4 Hz) DPRAM check fault
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A4.0 DEVICENET - MASTER
A4.1 MECHANICAL OVERVIEW OF MODULE

The outline view of the master board (Fig. A8) and interface board installed with 1JF/1TJ board
and master board (Fig. A9) are shown below.

Application
connector ——~—)

DeviceNet connector (Male) \ _
(See section A4.2) Dip switch LED indicator
(See section A4.3) (See section A4.6)

Fig. A8 Master board (Plane view)

/ Master board

1JF/1TJ board
\

Fig. A9 Interface board (Front view)
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A4.2 CABLE CONNECTION

The connection with cables, terminating resistor and connector (female) are shown in Fig.A12
below.

Attach a terminating resistor of 121 Q to each end of trunkline, 4. CAN_H (white) and 2. CAN_L
(blue). Do not attach to the end of droplines.

5. Red +V
4. White CAN_H

Terminating
resistor \

3. Bare drain

\ 1. Black -V

Fig. A10 Connectors and cables

2. Blue CAN_L

In case of daisy chain connection, insert two of the same color wires into one hole (Fig.A11).
Use a crimping terminal for the wires.

Daisy chain connection

Fig. A11 Daisy chain connection
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A4.3 CONFIGURATION

A4.3.1 BAUD RATE AND MAC_ID (ADDRESS)

When configuring DeviceNet network, information for the baud rate and MAC _ID are necessary.

1. Baud rate is selectable from 125, 250 or 500 kbit/s.  All nodes in the network must have the
same baud rate.

2. MAC_ID is an address assigned on the network, no two nodes can have the same address.

For MAC_ID, values from 0 to 63 are assigned.
3. Dip switches 1 and 2 set the baud rate, and 3 to 8 set the MAC_ID.

* W00

1 2 3 4 5 6 7 8

— _/
~—

-
Baud rate MAC_ID
Fig. A12 Dip switches

Table A7 Baud rate

Baud rate [kbit/s] Dip switch 1-2
125 00
250 01
500 10
Reserved 11
0:0FF, 1:ON

Table A8 MAC_ID

MAC ID (Address) Dip switch 3-8

0 000000
1 000001
2 000010
3 000011
§ §

62 111110
63 111111

0:0OFF, 1:ON

In Fig Al12, the baud rate is 500 kbit/s and MAC _ID is 1.
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A4.3.2 NETWORK CONFIGURATION

To change the network configuration for below purposes, the network must be reconfigured:
1. To change number of 1/O signals by ZSIGSPEC monitor command
2. To add or delete slave device, etc.

There are two ways of network configuration:
1. Using RSNetWorx configuration tool from Rockwell Software.
2. Using Aux. 0608-6 DeviceNet Setting.

For both methods, the scan interval (Interscan Delay), scan rate (Foreground and Background to
Poll Ratio), and scan list are set using the configuration tool (RSNetWorx). In scan list, specify
the slave device that is to become the I/O communication target.

The example below describes the relation between 1/O signal assignments in AS system and 1/0
data map for master board.

Example
When the number of 1/O signals for the master is 128.

1/0 data length 16 points I/0 data length 112 points
Slave 1 MAC._ID=1 Slave 2 MAC_ID=2

Master

Robot controller

>ZSIGSPEC ]

DO, DI, INT, MAS, SLA
48 48 32 128 80
Change ? (If not, press RETURN only.)
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Set by ZSIGSPEC command
and Aux. 0608-1.

P REETITEP AS --
+ AS output signals
: 1 + AnyBus-M
Channel : Master Port : Outout data man
- 1 — 1
— / - To the Slave1 (1-16 : 16)
129 16
: 17
58 \ : To the Slave2 (17-128 : 112)
: : 128
128 / 129 .
: : Creates 1/0 data map on
. network by RSNetWorx.
256

Fig. A13 Example of output signal flow

In this example, 128 channels are assigned in AS system as output signal nos. 129 to 256 to the
master port. Two slaves, Slave 1 and Slave 2, are connected on the DeviceNet, each having 16
1/0 and 112 1/O signals respectively. The network is configured so that signals from 1st to 16th
bit and from 17th to 128th bit in the master board output data map are sent to slaves 1 and 2,
respectively. In conclusion, AS output signal nos. 129 to 144 are the output data for slave 1, and

nos. 145 to 256 are for slave 2.

[NOTE]
Note that AS applications do not control or recognize which
signal is communicating with which slave.
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1. Using RSNetWorx
Fig. A14 shows the operation procedures for robot controller and RSNetWorx when configuring

the network.

Robot controller: Set the master operation mode to idle mode via
DEVNET monitor command.

A\ 4

Personal computer: Make necessary settings via RSNetWorx

l

Robot controller: After the RSNetWorx setting is complete, set the
master operation mode to run mode via DEVNET

monitor command.

Fig. A14 Operation procedures for robot controller and RSNetWorx

Table A9 on the next page shows the procedures for configuring the network via RSNetWorx.
The scanlist created by RSNetWorx includes information for each node (/O data size, etc.) on the
DeviceNet. Refer to the RSNetWorx manual for more details on this operation.
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Table A9 Outline procedure for RSNetWorx

Step Robot controller Operations in RSNetWorx
>DEVNET 1
1 (Set to Idle mode)
Start up RSNetWorx
Start up all slaves.
4 Click on Online button.
All nodes on DeviceNet network are displayed.
5 Click on [Master] icon.
Window for the master setting is displayed.
6 Double click on Scanlist tab.
Upload confirmation message is displayed.
7 (If no message is displayed, click on Upload button.)
Upload the scanlist.
Create the scanlist.
Select the necessary slaves from the Available Devices
area and press [>| to register it in Scanlist area.
3 Click on Edit 1/0 parameter button to set the data length
for the slave.
1. Check “[1Polled” check box.
2. Set the 1/0 data size.
Rx Size, Tx Size
Click on Module tab.
9 Set Interscan Delay and Foreground to Background Poll
Ratio for the master.
Create input data map for the master.
10 Click on Input tab.
Use Auto Map function.
Create output data map for the master.
11 Click on Output tab.
Use Auto Map function.
19 After finishing the setting, click on Apply button.
Download the scanlist.
>DEVNET 2
13 (Set to Run mode)
14 Start communication
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2. Using Aux. 0608-6 DeviceNet Setting
To configure the network without using RSNetWorx, use Auxiliary Function 0608-6. There are
six functions to the DeviceNet Setting function.

(1) Scanner Set
Sets and displays scanner (master) data.
(2) Scan List Set
Sets data necessary for 10 communication with connected slave device.
(Vendor ID, 10 data length, 10 map offset value, etc. for slave)
(3) Scan List Remove
Deletes scan list setting data from the slave with the specified MAC_ID
(4) Configuration Data Display
Displays data for the slave device that is given 1/O data length for I/O communication.
(5) Upload
Reads configuration data from Master board. Beware that the configuration data in the
controller is over written.
(6) Download
Writes the configuration data onto Master board and stores the data.

1.Scanner Set
Sets and displays scanner (master) data.

Sigmal 81location B, Devicellet Set 1, Scanner Set
Soanner Set
[Interscan Delay (mgsc) 117
Foreground to Bkgd Poll Ratio 1
Expected Packet Rate IS

| |
Tnput range : [2 - 9000]

Interscan Delay

Sets the time to wait for the next scan so that the master device can complete communication.
Enter the scan delay time in the input box. Settable range is 2 to 9000 ms.  Default setting is 10
seconds.
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[ NOTE]
Processing might not complete within the set time depending on the number of signals.

Foreground to B(ac)kg(roun)d Poll Ratio
Sets the ratio between the number of polling device messages to the number of 1/0 scans.  For
example if this value is set to 10, the device is polled every 10 scans. Default setting is 1.

Settable range: ABM-DEV : 1-65535
Expected Packet Rate
Sets connection time out rate.  Calculate the rate as shown below.

Time out = Expected packet rate x 4 (msec)

Settable range: 0 to 65535
Time out is invalid when set to 0.

[ NOTE]
Expected packet rate depends on the function of the master device. Be careful when
changing the value.
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2. Scan List Set
Sets slave device data such as vendor ID, 10 data length, 10 map offset value, etc., necessary for
IO communication.

(1) First, enter the MAC _ID and press .

Signal 81location 6, Devicellet Set &, Scan List Set

Mac: TD

Tnput range : [0 - B3]

(2) Next, the data for the specified slave is displayed. Set necessary data.

0608, Signal Allocation B, Devicellet Set 2, Scan List Set

Mac ID ]
Wendor 90|
Device Type 12
Product. Code 17
Magor Revision 0
Minor Rewlsion 0
Poll out gize 4 byte
offzet 0l byte
Poll in size 4| byte
offset [ byte
BitStrobe in size 0 byte
offzet [ byte
| | |
Tnput range : [0 - 6553%5]

Vendor ID (Electronic key) *
Set as necessary according to the data in EDS file.

Device Type (Electronic key) *
Set as necessary according to the data in EDS file.

Product Code (Electronic key) *
Set as necessary according to the data in EDS file.
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Major Revision (Electronic key) *
Set as necessary according to the data in EDS file.

Minor Revision (Electronic key) *
Set as necessary according to the data in EDS file.

Poll out size/ offset
Set the number of external output signals for the corresponding slave. Set the offset values for
output signal map as necessary.

Poll in size/ offset
Set the number of external input signals for the corresponding slave. Set the offset values for
input signal map as necessary.

BitStrobe in size/ offset
Set the number of external input signals of the corresponding slave. Set the offset values for
input signal map as necessary.

Note* The values set for items 1 to 5 (marked as electronic key) functions as electronic keys.
At time of 10 communication, it is checked if the set value matches the actual information for the
slave device. For example, if the vendor ID is set, IO communication will be possible only with
the device with the same vendor ID.  Setting 0 nullifies the electronic key and the heck is not
carried out.

3. Scan List Remove

Clears and sets to zero, the scan list data for the slave with the specified MAC_ID. Selecting
[Yes] clears all scan list data of the specified slave. Selecting [No] cancels the deletion. The
scan list data of the specified slave is stored.

Signal Allocation 6, Devicellet Set 3, Scan List Remove

Do you delete it?

Yeg Mo

Input range : [0 - B3]
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4. Configuration Data
Displays only data for valid slave device.

Page 1 shows the scanner data.

M, al 8llocation 6, Dew Set 4, Configuration Data 1/ 2
Soanner Set
Interscan Delay (msec) 10
Foreground to Bked Poll Ratio 1
Expected Packet Rate fis]

The following page(s) shows the scan data for the valid slave device(s).

M, al 8llocation 6, Dew et, Set 4, Configuration Data 2/ 2
ID Vendor Dewice Product — POLL out  POLL in BitStrobe in
Type Code size offset size offset size offset.
0 a0 12 12 4 0 4 0 0 0
1 a0 0 i 8 0 8 ] ] ]
2 ] 0 0 2 0 2 0 0 0
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5. Upload
Reads and stores the configuration data from Master board. The configuration data already

stored in the memory is overwritten by the data that is uploaded.

Enter [1] after the confirmation message to start upload.

i Signal Allocation 6, Devicellet Set 5, Upload
811 the configuration data 1s overwrited,

Will you upload conflsuration data?(Yes:1,boz()

1

Upload has completed,

|

[ NOTE]
1. Make sure the slave is connected before starting upload. Otherwise, configuration

data might not be uploaded.
2. Do not carry out message communication while upload is being carried out.
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6. Download
Writes and stores the configuration data onto Master board.

Enter [1] after the confirmation message to start download.
fux, 0608, Signal &1location B, Devicellet Set 6, Download

I0 communication will interrupt in the idle mode,

W11l you download the data? (Yes:1,lNo:()

1

Download has completed,
|

[ NOTE ]
1. Do not change the operation mode of the master device.
2. Do not carry out message communication while download is being carried out.
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A4.3.3 EDS FILE

EDS (Electronic Data Sheet) is an ASCI|I file containing all necessary information about the
specified device type. In this system, RSNetWorx (network configuration tool) configures the
network based on the EDS files for the master and slave(s). The EDS file for master board is
provided by Kawasaki. For EDS file for slave, please use those provided by the vendor.

When using the RSNetWorx, EDS files for all nodes on the network must be installed into the

personal computer which configures the network. To install EDS files, in the [Tools] menu of
RSNetWorx, select [EDS Wizard] and follow the instructions.

Personal computer

— Device (master)
Adaptor
DeviceNet cable
| RSNetWorx T . >
Setting information

Device ;/

information

EDS file Fig. A15 EDS File
[ NOTE ]

No downloading of the EDS file is necessary when configuring via Aux. 0608-6.
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A4.4 MONITOR COMMAND FOR DEVICENET MASTER

DEVNET functionno. or MAC_ID = device name

Function
Executes the following process for the DeviceNet network.

1. Sets the operation mode for the master.
2. Sets the name for the specified device.

Parameter
1. Function No.

Specifies the constant number.
1: Sets the master in idle mode. (Available only for the master)
2: Sets the master in run mode. (Available only for the master)

2. MAC_ID
0 to 63 (Constant number): Specifies the MAC_ID for the processing device.

3. Device name
Sets the name for the specified device. (Character strings, alpha-numeric, Max. 7 characters) The
name must start with an alphabet.

Explanation

1. Operation mode setting function: DEVNET function no. (1 or 2)
To use the configuration tool, the operation mode of the master must be changed to idle mode.
Change the operation mode for the master by setting the function no. 1 or 2.  When
configuring the network, set to 1 (idle mode). When starting communication after
completing the network configuration, set to 2 (run mode).

Example 1
When setting the master to the idle mode.
>DEVNET 1

2. Device name setting function
Names the specified device. This device name is displayed on the node status screen on the

teach pendant. The device is named Nodenn as default when no name is assigned to a device
that exists on the network. “nn” is the MAC_ID number. For example, if MAC_ID no. is 7,
the device name will be named “Node7”. The specified module name is written into the file
as an auxiliary data when the data is saved. It is read from the file when loaded and then the
name is set.
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Example 2
When naming the device whose MAC _ID is 1 as “sensor 1”.
> DEVNET 1= sensor 1

[ NOTE ]
If a fatal error occurs in the specified slave or master, this command might not be

valid.
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A4.5 DEVICENET NODE STATUS DISPLAY
A4.5.1 DEVICENET NODE STATUS DISPLAY (TEACH PENDANT)

This function displays on the teach pendant the status of each node connected to the master.
There are three types of node status: Active, Idle and Fault. If the node is not registered in the
scanlist for the master, its status is not displayed.

1. How to start
Starting from the teach pendant.
(1) Activate C area to display the pull-down menu.
(2) Select [Signal Monitor].
(3) Select [Fieldbus Node Status ].
(4) When network status other than DeviceNet is displayed, scroll by using S| + <] or S + 5]

2. Screen display
Fig. A17 shows that only DeviceNet master is supported. DeviceNet Node Status covers two

pages. Scroll by using S|+ jor S + .

Page 1: MAC _ID0to 35. Page 2: MAC_ID 36 to 63.

Device name (Max.7 characters)
Registered by DEVNET monitor MAC ID
command. h

Signal Monitor - Devicellet Metwork Status

6 12— 18 Y edezDed] —— 30
7 13— 19 2 31
8 14— 20 26 32
9 15— 21 21 a3
—————— 4 10 15 ——— 22 2 34
—————— 5 — 17 — B 29 €3

Fig A16 Example of screen display (1/2 page)

When the applicable MAC_ID does not exist on the network (not on the scanlist), the node status
is displayed as *“------

The character background colors show the following status:Red: Fault

Gray: Idle

Green: Run

No character background color: Unregistered (Not registered on the scanlist at time of network
configuration)
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Example
When the network is configured like Fig. A18 and the node status is displayed like Fig. A19, each
node status is shown in Table A11. If the device with the specified MAC_ID is not connected to

the network (not registered on the scanlist) and has no device name, ““------ " is displayed.
Device name Device name No device
sensor1 | MAC_ID=1 sensor2 | \MAC_ID=11 name MAC_ID=24
Master Device name Device name
actuatl actuat2
MAC ID=0 MAC_ID=36 MAC_ID=37

Fig. A18 Example of network configuration

S1znal Monitor - Desvdcellet Network Status

Green = dctuat? 37  ——— 43 49 By 61
38 44 50 B ————- 62
39 45 51 B 63
40 46 52 58
41 47 h3 79
Fig. A18 Example of screen display
MAC_ID | Device Status
— name

1 Sensor 1 Fault status

11 Sensor 2 Idle status

24 Node 24 Run status, but no device name is set.

36 Actuat 1 Run status

37 Actuat 2 Not connected (Devicg name IS registered, bu_t the qevice was not

registered on the scanlist during network configuration.)

Table A1l Node status

the status display.
display.

[NOTE ]

1. Name displayed on DeviceNet analyzer differs from the specified device name.
2. If device name is changed while nodes are displayed, the new name is not reflected on
In order to display the new device name, close and re-open the

A-26



D/E Series Controller Appendix A. DeviceNet
Kawasaki Robot General Fieldbus I/0 Usage Manual

A4.5.2 DEVICENET NODE STATUS DISPLAY (FUNCTION)

DNSTATUS NODEID

Function
Returns the status of the specified DeviceNet by node ID.

Parameter
1. Node ID

Return values show the following status.
0: Not registered (Device is not registered on the scan list during network configuration)
1: Idle (Device is working normally. No 10 communication)
2: Run (10 communication in progress)
3: Fault (Abnormality found in communication device. 10 communication cannot be
executed.)

A4.6 LED INDICATOR

The master board has four LEDs in the front of the card and one on the board.  The specifications

for the LEDs are as shown below.
23

1JF/1TJ board \ — Master board
17 Y
LED1: Reserved
LED2: Network status
LED3: Module status
LEDA4: Operation mode

Fig. A19 Front view of LED indicator
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Table A11 LED indicator

Name of LED Status Description
OFF No power, not initialized, or no connection is established
Flashing green | Online, but no connection is established.
2. Network - : :
status Green Online, and one or more connections are established
! Flashing red | Minor fault (One or more connections have a minor fault)
Red Fatal fault
OFF No power or not initialized
3. Module Green Module status is OK
status Flashing red | Minor fault
Red Major fault
. OFF No power or not initialized
4. Operation 5
Flashing green | Idle mode
mode
Green Run mode

Watchdog LED (on AnyBus card)

Table A12 Watchdog
Name Status Description
Flashing green (1 Hz) | Module is initialized and running
Flashing green (2 Hz) | Module is not initialized
Watchdog Flashing red (1 Hz) RAM check fault
Flashing red (2 Hz) | ASIC and Flash ROM check fault
Flashing red (4 Hz) | DPRAM check fault
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APPENDIX B PROFIBUS
B1.0 OUTLINE OF PROFIBUS FOR ROBOT CONTROLLER

PROFIBUS interface card is connected to the fieldbus motherboard (1JF/1TJ board) in the
controller via the application connector. As PROFIBUS interface card, AnyBus-M
PROFIBUS-DP card is used as slave, and AnyBus PROFIBUS-DP/DPV1 master card is used as
master.  AS system connects easily to the fieldbus network with AnyBus-M PROFIBUS-DP/
DPV1* card communicating as a slave node with PROFIBUS-DP Master, and AnyBus
PROFIBUS-DP master card communicating as a master node with PROFIBUS-DP slave.

NOTE* DPV protocol is defined as follows.
(1) DPVO transmits data and diagnostics cyclically
(2) DPV1 transmits data cyclically /acyclically and warning handling
(3) DPV2 enables isochronal mode and data transmission broadcast.

The PROFIBUS interface has these features:

1. Protocol and Supported Functions
Slave: Fieldbus type: PROFIBUS-DP EN 50170 (DIN 19245)
Protocol version: Ver. 1.10
Protocol stack supplier: SIEMENS
Baud rate range: 9.6 kbit/s - 12 Mbit/s
Auto baud rate detection supported

Master: Fieldbus type : PROFIBUS-DP EN 50170 (DIN 19245)
Protocol stack supplier: SIEMENS
Baud rate range: 9.6 kbit/s - 12 Mbit/s

2. Physical interface
Transmission medium: PROFIBUS bus line, type A or B specified in EN50170

Topology: Master-Slave communication

Fieldbus connector: 9 pin female DSUB

Cable: Shielded copper cable, twisted pair

Isolation: The bus is isolated from the other electronics with an on board DC/DC
converter. Bus signals (A-line and B-line) are isolated via photo
couplers.
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3. Configuration and Indicator
Address: 1-99
Node address: Up to 124 nodes
Cyclic /0 data size: Max. 120 bytes input and 120 bytes output (960 points)
Bus terminator switch on board
LED indicator: (Slave) On-line, Off-line, Fieldbus diagnostics
(Master) Module status and fieldbus status
4. Data exchange
I/0 data transmission: The module only supports cyclic 1/0 data transmission.
Acyclic data transmission (DPV1) is not available.
Master supports “Get_Slave_Diagnostics” (diagnostics function for
slave) as a class 1 service.

5. Network configuration tool
DP master: HMS SYCON (HMS)
DPV1 master: AnyBus NetTool (HMS)

Consult HMS about the usage restrictions etc. of each tool.

[ NOTE ]
The connectivity with all PROFIBUS products has not been confirmed. Itis
generally possible; however, Kawasaki does not guarantee the connection with all
PROFInet products.
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B1.1 SUPPLIER OF PROFIBUS PRODUCTS
This company is a supplier of cables for PROFIBUS.

LAPP KABEL (U.I.LAPP GmbH & Co.KG)
Contact: Hans Euler

Dept: Produkt Marketing
Schulze-Delitzsch-Str.25/Postf.800640
Stuttgart

D 70565

GERMANY

Tel: ++++(0)711 7838 410
Fax: ++++(0)711 7838 733

We recommend using configuration tool (HMS) to configure the system for AnyBus PROFIBUS
master. Please contact HMS Industrial Networks AB if purchasing the configurator.

Address: HMS INDUSTRIAL NETWORKS AB
Box 4126
300 04 Halmstad
SWEDEN
Tel: +4635172900
Fax: +4635172909
e-mail: Info@hms.se
web: www.anybus.com


http://web:%20www.anybus.com/
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B2.0 PROCEDURE BEFORE OPERATION

1. Prepare the fieldbus interface board. (See Chapter 3.)

__________ b

Set the termination and node address (slave). (See Slave: B3.2.2, B3.3.2, Master: B4.2.2)

!

3. Turn controller power ON.

4. Set the allocation for the fieldbus interface. (Signal allocation setting)
In step 5 below, before resetting the number of external 1/0 signals lower than the
current setting, ensure the number of signals to be set (via Aux. 0611) matches the
number allocated in Aux. 0608-1. (See Chapter 5, Example 2.)

!

5. Set the number of external 1/O signals. (See Chapter 5.)

!

6. Set relation between physical 1/0 interface and master/slave ports. (See Section 6.1.)

!

7. Turn controller power OFF then ON.

!

8. Set the signal allocation data. (See Section 6.2.)

!

9. Set the order of signals for the master/slave ports. (See Section 6.3.)

__________ b

(Slave) Install GSD file into the personal computer that has the network configuration tool.
(See section B3.3.)
(Master) Configure the network using network configuration tool (HMS) on the personal
computer installed with the GSD files of each DP slave. (See Section B4.3.4.)
}

11. Start operation.

[ NOTE ]
The selected port is not communicating with DP slave if “Offline” is displayed for

that port. Check the PROFIBUS cable connection and confirm that the slave is
active.
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Appendix B. PROFIBUS

B3.0 PROFIBUS - SLAVE

B3.1 MECHANICAL OVERVIEW OF MODULE

The outline view of AnyBus-S PROFIBUS-DP card is shown below.

Application connector

N

E |;| |;| AN LED indicator

><10 x1 (See section B3.4)

'\ Rotary switches for address setting
(See section B3.3.2)

PROFIBUS-DP connector
(See section B3.2.1)

Termlnator switch
(See section B3.2.2)

Fig. B1 AnyBus-S PROFIBUS-DP card (plane view)

B3.2 CABLE CONNECTION

B3.2.1 PROFIBUS-DP CONNECTOR

Use a 9-pin female D-SUB connector as recommended in PROFIBUS-DP EN 50170
(DIN19245). Kawasaki does not guarantee the performance of other connectors.

In normal applications, A-line, B-line and Shield are used. Table B1 shows the signal assignment.

Table B1 Signal assignment

Pin Name Function
Housing | Shield Connected to PE
1 NC -
2 NC -
3 B-line Positive RxD/TxD based on RS 485 specification
4 RTS Request To Send*
5 GND BUS | Isolated GND from RS 485 side**
6 +5V BUS Isolated +5 V from RS 485 side**
7 NC -
8 A-line Negative RxD/TxD based on RS 485 specification
9 NC -
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NOTE* RTS is used in some equipment to set the direction of transmission.

NOTE** +5 V BUS and GND BUS are used as bus terminating resistors. Some devices, like
optical transceivers (RS485 to fiber optics), might require external power supply from
these pins.

B3.2.2 TERMINATOR

The end nodes in a PROFIBUS-DP network must be terminated to avoid reflections on the bus
line. For this AnyBus-S-PROFIBUS-DP card is equipped with a terminator switch. If the
node is at either end of the network, the terminator switch must be ON.  Otherwise the switch
must be OFF.

Table B2 Terminator switch
Bus termination enabled.
Terminator switch | If the module is at the last or first module, the bus terminator
ON must be set ON, or an external terminator connector must be
used.

Terminator switch
OFF

Bus terminator disabled.

[ NOTE ]
When using an external termination connector, set the terminator switch to OFF.
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B3.3 CONFIGURATION
B3.3.1 BAUD RATE

The baud rate on PROFIBUS-DP network is set in the master. AnyBus-S PROFIBUS-DP
module detects baud rate automatically, no manual setting is necessary. Baud rates supported by
AnyBus-S PROFIBUS-DP module are shown below.

9.6 kbit/s
19.2 kbit/s
93.75 kbit/s
187.5 kbit/s
500 kbit/s
1.5 Mbit/s
3 Mbit/s

6 Mbit/s

12 Mbit/s

B3.3.2 NODE ADDRESS

Before configuring the AnyBus-S PROFIBUS-DP module, the node address for the robot
controller on the network must be set by the rotary switches on the AnyBus-S card. The address
can be set from 1t0 99. The front view of the ANYBUS-S card installed on 1JF/1TJ board is
shown below. (Fig. B2)

1JF/1TJ board ANYBUS-S card

Rotary switches for setting address
T X10

\_/|m [l H

Fig. B2 Front view of Interface board
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The bottom switch indicates the second digit and the upper switch indicates the first digit.
The address is expressed in decimal and set in double digits using the two rotary switches.

Address = (Bottom switch setting x 10) + (Upper switch setting x 1)

[NOTE ]
The node address cannot be changed during operation.

B3.3.3 GSD FILE

GSD file is a data sheet containing all necessary information about each device. Each device on
PROFIBUS-DP network is associated with a GSD file which is used for network configuration.
Therefore, install the GSD file into the personal computer that executes the network configuration.
The GSD file for ANYBUS-S-PROFIBUS-DP is provided by Kawasaki.

Personal computer

4 N

PROFIBUS
network
configuration
tool

Device (master)

RS232 cable

]
GSD database
Device and setting \ /
information

GSD file

Fig. B3 GSD File
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B3.4 LED INDICATOR

AnyBus-S card has four LEDs mounted at the front and one LED on the board. The functions
of the LEDs mounted at the front are shown below.

« R
— ~

LFATIboard L AnyBus-S card

LED1: On-line
LED2: Off-line
LED3: Fieldbus diagnostics X
LED4: Not used ¥

Fig. B4 Front view of LED indicator
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Table B3 LED indicator

Name of LED Status Description
. Green Module is on-line on the fieldbus, data exchange is possible
1. On-line . . .
OFF Module is not on-line on the fieldbus
2 Offul Red Module is off-line on the fieldbus, data exchange not
. Off-line
OFF Module is not off-line on the fieldbus
. Error in configuration: Input or output data length set during
Red, flashing - .
(1 Hz) modgle |n|_t|aI|zat|0n does not equal the length set during
configuration of the network.
Error in user parameter: The length or contents of the user
3. Fieldbus Red, flashing | parameter data set during module initialization does not
diagnostics (2H2) equal the length or contents set during network
configuration.
Red, flashing | Error in initialization of the PROFIBUS communication
(4 Hz) ASIC
OFF Diagnostic program has not executed.

Watchdog LED (on AnyBus card)

Table B4 Watchdog

Name Status Description
Green, flashing (1 Hz) | Module is initialized and running.
Green, flashing (2 Hz) | Module is not initialized
Watchdog | Red, flashing (1 Hz) RAM check fault

Red, flashing (2 Hz)

ASIC and Flash ROM check fault

Red, flashing (4 Hz)

DPRAM check fault
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B4.0 PROFIBUS - MASTER

B4.1 MECHANICAL OVERVIEW OF MODULE

The outline view of AnyBus PROFIBUS-DP master card is shown below.

Application connector

\‘

LED indicator

PROFIBUS-DP (See section B4.6)
Connector (female) —/

Terminator switch i i
(See section B4.2.1) Configuration connector (male)

(DP master only) (See section B4.3.2)
(See section B4.2.2)

Fig. B5 AnyBus PROFIBUS-DP master card (plane view)

B4.2 CABLE CONNECTION
B4.2.1 PROFIBUS-DP CONNECTOR

Use a 9-pin female D-SUB connector as recommended in PROFIBUS-DP EN 50170 (DIN
19245). (Use a 9-pin male D-SUB connector for the PROFIBUS-DP cables.) Kawasaki does
not guarantee the performance of other connectors. Table B5 shows the signal assignment for
the PROFIBUS-DP connector (female).

Table B5 Signal assignment (PROFIBUS-DP connector)

Pin Name
Shield
NC
B-line
RTS (TTL)
GND BUS
+5V BUS
NC
A-Line
9 NC

Housing Shield

O N0 WIDN|F-
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B4.2.2 TERMINATOR (DP MASTER ONLY)

The end nodes in a PROFIBUS-DP network must be terminated to avoid reflections on the bus
line. For this AnyBus-PROFIBUS-DP master card is equipped with a terminator switch. If the
node is at either end of the network, the termination switch must be ON. Otherwise the switch
must be OFF.

Table B6 Terminator switch

Bus terminator enabled.

Terminator switch | If the module is at the last or first module, the bus terminator
ON must be set ON, or an external terminator connector must be

used.

Terminator switch

OEF Bus termination disabled.

[NOTE]
When using an external termination connector, set the terminator switch to OFF.

B4.3 CONFIGURATION

B4.3.1 BAUD RATE

The baud rate on PROFIBUS-DP network is set by the configuration tool.
Baud rates supported by AnyBus PROFIBUS-DP master module are shown below.

9.6 kbit/s
19.2 kbit/s
93.75 kbit/s
187.5 kbit/s
500 kbit/s
1.5 Mbit/s
3 Mbit/s

6 Mbit/s

12 Mbit/s
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B4.3.2 CONFIGURATION CONNECTOR

The configuration port is a non-isolated RS232 communication port.

This port is used when

downloading the configuration data into PROFIBUS-DP card. Table B7 shows the assignment

for the 9 pin male D-SUB connector.

Table B7 Signal assignment (configuration connector)

Pin Name Function

1 - -

2 RXD | Receive Data

3 TXD | Transmit Data

4 DTR | Data Terminal Ready

5 GND | Ground

6 - -

7 RTS | Request to Send

8 CTS | Clearto Send

9 - -
Housing PE Protective Earth
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B4.3.3 GSD FILE

GSD file is a data sheet containing all necessary information about each device. Each device on
PROFIBUS-DP network is associated with a GSD file which is used for network configuration.
Install the GDS file into the personal computer that executes the network configuration.

Personal computer

/ PROFIBUS \

network configuration
tool (SYCON/HMS)

Master device

RS232 cable

e

&SD Data base /
Device and setting
information

GSD file

Download

Fig. B6 GSD File
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B4.3.4 NETWORK CONFIGURATION
B4.3.4.1 AS SYSTEM AND SYCON

When using a new PROFIBUS-DP master interface card or changing the number of 1/0 signals
by ZSIGSPEC command, reconfigure the network without fail. ~ Use the configuration tool
software of HMS Industrial Networks AB for network including AnyBus PROFIBUS master
card. Using configuration tool, specify the type and size of data to make the address table of
input/output data for AnyBus master.

[NOTE]

Be advised as AS applications cannot control and recognize which signal is
communicating with which slave.

The network example in Fig. B7 explains the relationship between the 1/0 signal assignment
inside AS system and the setting of 1/O address table for AnyBus PROFIBUS master.

Four slaves are connected on PROFIBUS and each slave has 8 1/0 points.

Slave 1 /0 data length 8 points Slave 2 I/0 data length 8 points
Node address 1 Node address 2
1/0 data length 8 points I/0 data length 8 points
Master Slave 3 Slave 4
Node address 3 Node address 4

Robot controller

Fig. B7 Example of network

The number of external 1/0 signals is set 32 for the master port by ZSIGSPEC command.

>ZSIGSPEC ||

DO, DI, INT, MAS, SLA
48 48 32 32 80
Change ? (If not, press RETURN only.)
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Use configuration tool to make the address allocation table for AnyBus master. ~ Allocates the
data transmitted from Slaves 1-4 to the AnyBus input data area. (Table B8)

Table B8 Example of address table

Master address 125
Node address (irg(ie(;/ éc§$grg?\l) Data length Assignment to input data area
1 Slave 1 1 byte Bits1t0 8
2 Slave 2 1 byte Bits 9to 16
3 Slave 3 1 byte Bits 17 to 24
4 Slave 4 1 byte Bits 25 to 32

AS input signals from N0.1033 to 1064 are assigned to the master port by [Aux. 0608-1 Allocate
Signal to Ports]. (Fig. B8)

......................... r_____ﬂ
T | Set by Aux.[0608-1 ! /77 Make address |
7 I Allocate Signal to ! P table to relate |
K | Ports]. ! ; i eachslaveand |
oo AS, " e ./.- | data area by |
| / Channel ' / i SYCON. !
EAS input signal /,"\x\ master port i /-’ """""""""""""
| 1001 F | 1001 | dmmenr N
- : 1
1032 1008 Slave 1
| 1033 1009
i 1049 1016 :_ Slave 2
| 1041 1017
1| 1049 I'| 1025
: : \ i
| 1056 1032 Slave 4
L | 1057
' | 1064

Fig. B8 Example of input signal flow‘~

After configuration, the data transferred from Slaves 1-4 are assigned as below.
1. Data received from Slave 1 — AS input signal N0.1033 to 1040.
2. Data received from Slave 2 — AS input signal No.1041 to 1048.
3. Data received from Slave 3 — AS input signal No.1049 to 1056.
4. Data received from Slave 4 — AS input signal No0.1057 to 1064.
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B4.3.4.2 CONFIGURATION PROCEDURE BY HMS SYCON (DP MASTER)

The following is an outline of the configuration procedure using the HMS SYCON configuration
tool. Please refer to the HMS SYCON manual for more details.

1. Preparation

Install GSD file associated with SYCON/HMS software. When downloading the configuration
data, turn the motor power OFF.

2. Creating the configuration data file for the PROFIBUS-DP network.
(1) Start HMS SYCON.
(2) Select [File] — [New]. The bus line appears in the selected window.
(3) Setting Master
1) Select [Insert] — [Master].
2) Move and click this cursor on the position where the master is to be inserted.

3) The “Insert Master” dialog box appears.  Select the PROFIBUS-DP master from
“Available masters” on the left.

4) Click to add the selected master in “Selected masters” on the right.
5) Specify “Station address” and “Description”.
Station Address : Node address number (between 0 and 125)
Description : Name of the master
(4) Setting Slave
1) Select [Insert] — [Slave].

2) Move and click this cursor |"s | on the position where the slave is to be inserted.

3) The “Insert Slave” dialog box appears.  Select PROFIBUS-DP slave from “Available
slaves” on the left.
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4) Click to add to “Selected slaves” on the right.
5) Specify the station address and description for the slave.
Station Address : Node address number (between 0 and 125)
Description :Name of the slave
6) Continue registration of all the slaves on the network in this selection window.

(5) Setting 1/0 data length for each slave.

1) Double click on the slave to set its 1/0 data length.  The “Slave Configuration” window
appears.

2) Select the necessary data length from the Module lists in the upper table and click
\Append Module.  The data length appears in the lower table.

3) To remove the module, select it from the lower table and click |Remove Module|
The data length is removed.

3. Setting Bus Parameter.
(1) Select the master. (Move the cursor on the master and click it.)
(2) Select [Settings] — [Bus Parameter] from the menu item.
(3) Select the baud rate.

(4) When setting each parameter, select “By user” from Optimize field and click
Edit Bus Parameter

4. Downloading the configuration data into PROFIBUS master.

(1) Select [Settings] — [Device Assignment CIF Serial Driver], and select the port for
downloading the configuration data.

(2) Select the master.  (Move the cursor on the master and click it.)

(3) Select [Online] — [Download].

5. After confirming the completion of download, execute error reset.
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B4.3.4.3 PROFIBUS-DPV1 MASTER

For PROFIBUS-DPV1 master, use NetTool (HMS) configuration software.

[ NOTE ]
Turn OFF and then ON the controller power after executing the configuratio

>

B4.4 MONITOR COMMAND FOR PROFIBUS MASTER

PROFIBUS remote node address = device name
or
remote node address = function no.

Function

Executes the following processes related to PROFIBUS network.
1. Sets a device name for the specified remote node.

2. Diagnoses PROFIBUS-DP slave

Parameter
1. Remote node address
0 to 126 (Constant value): Specifies the remote node address for the target device.

2. Device name
Specifies the name for the remote node device. (Character strings, alpha-numeric, Max.7
characters) The first character must be an alphabet.

3. Function No.
1: Slave diagnostics

Explanation 1

1. Device name setting function
Names the device. The device name is displayed by the node status display function on the
teach pendant. (See section B4.5.) If a device exists on the network but its name is not
specified, “Nodennn” is given as default. “nnn” is the address of the remote node. For
example, if the remote node address is 7, its device name is Node7. The specified device
name is written into the file as auxiliary data when saving, and it is set when loading from the
file.
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Example 1
The following command allocates remote node address 1 for device with a name of “sensor 1”.
> PROFIBUS 1=sensor 1

Explanation 2

2.

Function No.

1: Slave diagnostics function

Diagnoses the slave with the specified remote node address.
displayed by the items shown in the next page.
the appropriate item in the diagnostic result.

item.

The diagnostic results are
See Tables B9 to B12 for descriptions of each

Table B9 Station_status_1

Item

Description

Master Lock

The specified slave has already been downloaded with parameters
from another master and its access is locked.

Parameter Fault

When the parameter data sent by the master contains errors, this
item is automatically set by the slave.

Invalid Slave Response

When the master received an invalid response from a slave, this
item is set by the master.

Not Supported

Device could not execute all functions described in GSD file.
This item is set by the slave.

Extended Diag

Indicates there are extended diagnostic results for options.  This

item is set by the slave.

Configuration Fault

Error occurred during configuration.
The number of 1/O signals in the slave and the configuration data
from the master do not match.

Station Not Ready

Not ready for exchanging I/O data.

Station Non Existent

When there is no response from the slave on the bus, this item is
set by the master.

Table B10 Station_status 2

Item

Description

Slave Deactivated

The slave is not active.

Sync Mode

Sync command has been received.

Freeze Mode

Freeze command has been received.

Watchdog On

Watchdog control has been activated.

Slave Device

Set by the slave.

Static Diagnostics

Master cannot execute 1/0O communication due to an error
occurrence. In this case, it is necessary for the master to gather
diagnostic information.

Parameter Req used

The slave requires parameters for the master.
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Table B11 Station_status_3

Item

Description

Ext Diag Overflow

The master cannot receive the diagnostic result because it is too
big for one DP diagnostic message.

Table B12 Other

Item

Description

Master Address

Address of the master (Decimal)

Ident Number

The number assigned by the PROFIBUS organization (Decimal)

Example 2

Executes slave diagnostics on the configured slave (node address 3).

>PROFIBUS 3=1

The Fig.B9 is an example of the diagnostic result.

Station_status_1

Master Lock
Parameter Fault

Invalid Slave Response
Not_Supported
Extended Diag
Configuration Fault
Station Not Ready
Station Non Existent

Station_status_2

Slave Deactivated
reserved
Sync Mode
Freeze Mode

* Watchdog On

* Slave Device
Static Diagnostics
Parameter Req used

Station_status_3

Ext Diag Overflow
reserved

Master Address : 2
Ident Number : 4099

Fig. B9 Example of the diagnostic result

If a fatal error has occurred in the master, this command might not be valid.

[NOTE ]
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B4.5 PROFIBUS NODE STATUS DISPLAY

This function displays on the teach pendant, the status of each node connected to the master.
There are two types of node status information: Active and Inactive. The node status is
displayed by the character background color.  Any node status information not configured by the
master is not displayed.

1. How to start

Starting from the teach pendant.

(1) Activate C area to display the pull-down menu.

(2) Select [Signal Monitor].

(3) Select [Fieldbus Node Status ].

(4) When network status other than PROFIBUS is displayed Scroll by using S + E orS+

2. Screen display
Fig. B10 shows that only PROFIBUS master is supported. PROFIBUS Node Status is
displayed over four pages.  Scroll by using @ + or S+

Page 1: Node address 0 to 35. Page 2: Node address 36 to 71.
Page 3: Node address 72 to 107. Page 4: Node address 108 to 126.

Device name (Max.7 characters)

Registered by PROFIBUS monitor Remote node address

command

S1gnal Monitor — PROFIRUS Network Status

—————— aE  me==== iy Semmset (EE
—————— ST === SEHEHES
—————— SO s ()
—————— SO s G
—————— il === 45 === il
—————— il seeee B s |

Fig. B10 Screen display example (2/4 page)

If the node is not configured and the device name is not set, the node status is displayed as “------ .
This indicates that the slave with the applicable remote node does not exist on the network.

The character background colors show the following status:
Red: Inactive

Green: Active

No character background color: Unregistered (Not configured)
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[NOTE ]

When robot error occurs, node status might not change from greento red. Some
nodes might remain active (green) if PROFIBUS-DP is in Auto Clear mode.

Example
Table B13 shows each node status when the network is configured as shown in Fig. B11 and the
node status is displayed as in Fig. B12. If a device has no name or remote node address

configured for the network, “------ " is displayed.
Device name No device Device name
sensorl | Node address=1 name Node address=24 actuatl | Node address=36
Master Device name
actuat2

Fig. B11 Example of network configuration

Signal Monitor - PROFIEUS Wetwork Status

SRl ————— 7 13 19 95 31 Green
8 14 20 %6 32
g 15 o1 o7 33
10 16 95 98 el
11 17 23 29 %

11 ["']::I'JitI:::II' - PROFT

Betuat] 36 | —— 48
/ HORTAE e T 43 49 55 1 67
38 44 )] 55 62 68
Green
39 45 51 57 5% 69
41 45 52 hg 64 70
41 47 53 53 5i5] il

Fig. B12 Example of screen display

Table B13 Node status

o ol | Devie
1 sensorl Inactive status.
24 Node 24 | Active status. Device name is not set.
36 actuat 1 Active status. Device name is set.
37 actuat 2 Not connected. (Device name is registered, but not configured.)
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[NOTE ]

1. Take note that the name on the PROFIBUS configuration tool differs from the device
name set by PROFIBUS monitor command.

2. If device name is changed while nodes are displayed, the new name is not reflected on
the status display. In order to display the new device name, close and re-open the
display.

B4.6 LED INDICATOR
B4.6.1 DP MASTER

AnyBus card has four LEDs mounted at the front and one LED on the board. The functions of
the LEDs mounted at the front are shown below.

i- ¢2 AnyBus PROFIBUS
1IF/ATI board\) .~ master card
1
LED1: Ready 3 / \ 4
LED2: Run
LEDS: Error
LED4: Token

Fig. B13 Front view of LED indicator

Table B14 LED indicator

Name of LED Status Description
Green Module is ready.
Green, flashing (1 Hz) lt:l(?o}[ll?)gg E1‘r|)rmware (FLASH memory contains only
1. Ready - - -
Green, flashing (4 Hz) Hardware or system error, or firmware/configuration
database download in progress
OFF Hardware error
Green I/O communication in progress
2. Run Green, flashing (4 Hz) | Ready for communication
Green, flashing (async) | Configuration error or fatal error
3. Error Red Error on communication line
OFF No error detected
4. Token Green Token acquired by PROFIBUS master

B-24




D/E Series Controller Appendix B. PROFIBUS
Kawasaki Robot General Fieldbus I/0 Usage Manual

B4.6.2 DPV1 MASTER

AnyBus card has four LEDs mounted at the front of the board. The functions of the LEDs are
shown below.

-« =
< N

AnyBus PROFIBUS
1JF/1TJ board —_ .~ master card

AN

LED1: Master status
LED2: Database status
LED3: Communication status

LED4: Token ¥
Fig. B14 Fronta view of LED indicator
Table B15 LED indicator
Name of LED Status Description
Green Operation mode
Green, flashing (1Hz) | Clear mode
1. Master status Red Stop mode
Red, flashing Operating as passive HSBY master
OFF Offline
Green Database OK
Green, flashing Database download in progress
2. Database status
Red Database invalid
OFF No database downloaded
Green Data exchange with all configured slaves
Data exchange with at least one configured
Green OFF
3 C ieation slave
. Communicati
status Bus control error (cable trouble or
Red configuration error)
OFF No communictaion
4. Token Green Token acquired by PROFIBUS master
' OFF Token not acquired by PROFIBUS master
All Red Fatal error
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APPENDIX C INTERBUS

C1.0 OUTLINE OF INTERBUS FOR ROBOT CONTROLLER

INTERBUS interface card is connected to the fieldbus motherboard (1JF/1TJ board) in the
controller via the application connector. AnyBus-S INTERBUS card is used as the INTERBUS
interface card, and it uses RS485 cable, not fiber optic cable. By this means, AS system can easily
connect to the fieldbus network as slave for the INTERBUS. The AnyBus-S INTERBUS card
can communicate as a slave node with the INTERBUS master, although it cannot initialize
communication with other nodes. It can only respond to incoming commands. Use
INTERBUS-S master board (Phoenix Contact) as a daughter board for master communication.

The AnyBus-S INTERBUS slave interface has features shown below:

1. Physical interface
Transmission media: Two different INTERBUS lines
Topology: Ring structure
Fieldbus connector: 9 pin male DSUB, Phoenix Contact pluggable connector
Cable: Shield cable, Three twisted pair
Isolation: The bus is isolated from the other electronics by DC/DC converter. Bus signals are
isolated via photo coupler.
ASIC and circuit: Module is based on SUPI 3 and SRE 1 chip from Phoenix Contact.

2. Fieldbus data
Baud rate: 500 kbit/s
I/O data size: (Slave) Max. 20 bytes input and 20 bytes output

3. Data exchange
Process data: Cyclic 1/0O data transmission

4. Other
Use the AnyBus-S INTERBUS on the remote bus.

[NOTE]
The connectivity with all INTERBUS products has not been confirmed. It is

generally possible; however, Kawasaki does not guarantee the connection with all
INTERBUS products.
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C2.0 PROCEDURE BEFORE OPERATION

........................................

(Master) Set the execution enwronment by the dip switches on the master board.

!

3. Turn robot controller power ON.
4. Set the allocation for the fieldbus interface. (Signal allocation setting)
In step 5 below, before resetting the number of external 1/0 signals lower than the
current setting, ensure the number of signals to be set (via Aux. 0611) matches the
number allocated in Aux. 0608-1. (See Chapter 5, Example 2.)
5. Set the number of external 1/0 signals. (See Chapter 5.)
Note that the maximum number of 1/O signals for AnyBus-S INTERBUS is 160.

!

6 Set relation between physical /O interface and master/slave ports. (See Section 6.1.)

!

7. Turn robot controller power OFF then ON.

}

8. Set the signal allocation data (See Section 6.2.)

!

9. Set the order of signals for the master/slave ports. (See Section 6.3.)

__________ b

i 10 Network conflguratlon
_____ Makenetvvorkconflguratlon by CMD tool (Configuration, Monitoring and Diagnostics
type Software). (Refer to the manual for the master for more details.) No setting file is
necessary for configuration.

!

11. Start operation.
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C3.0 INTERBUS - SLAVE

This section describes the AnyBus-S INTERBUS card by HMS.  This card uses RS485 cable
and not fiber optic cables.

C3.1 MECHANICAL OVERVIEW OF MODULE

The outline view of the AnyBus-S INTERBUS card is shown below.

Application

connector \

|
5 5 ‘ _\ Fieldbus LED indicator

BUS-IN connector _/ / (See section C3.3)

(See section C3.2)
BUS-OUT connector UL-LED indicator
(See section C3.2) (See section C3.3)

Fig. C1 AnyBus-S INTERBUS card (Plane view)

C3.2 INTERBUS CONNECTOR

The table below shows the pin function of the INTERBUS connectors.
Table C1 INTERBUS connector pins

BUS-IN BUS-OUT
(9 pin male) (9 pin female)

D-SUB Name D-SUB Name

1 DO1 1 DO2

6 /DO1 6 /DO2

2 DI1 2 DI2

7 /DI1 7 /DI2

3 GND 3,5 GND
Housing PE 9 RBST

Housing PE

[NOTE]

1. Always connect the RBST to GND if it is not the last module on the bus.
2. Do not connect to BUS-OUT connector on the last module of the
INTERBUS network.
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C3.3 LED INDICATOR

AnyBus-S has five LEDs in the front and one LED on the board.  The specifications for the
LED in the front are below.

1 i f AnyBus-S card
1JF/1TJ board —_— .
1
LED1: RBDA (Remote Bus DisAble) ./ 5
LED2: TR (Transmit/Receive)
LED3: CC (Cable Check)
LED4: BA (Bus Active)
LED5: UL TRt
Fig. C2 Front view of LED indicator
Table C2 LED indicator
Name of LED Status Description
1. RBDA . Red | Remote bus connected to BUS-OUT switched OFF
(Remote bus disable)
2. TR Green PCP communicating via the INTERBUS.
(Transmit/Receive) ON 0.6 sec. each time triggered.
3.CC Cable connection is good and INTERBUS master is not in
Green
(Cable check) reset mode.
4. BA .
(Bus active) Green | Monitoring Layer 2.
> UL Green | Voltage at the bus interface is OK
(Voltage check) g '

Watchdog LED (on AnyBus card)

Table C3 Watchdog
Name Status Description
Flashing green (1 Hz) | Module is initialized and running.
Flashing green (2 Hz) | Module is not initialized.
Watchdog | Flashing red (1 Hz) RAM check fault
Flashing red (2 Hz) ASIC and Flash ROM check fault
Flashing red (4 Hz) DPRAM check fault
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C4.0 INTERBUS — MASTER

This section describes the INTERBUS master board used for E controller (produced by Phoenix
Contact). Mount the INTERBUS master board on PCI bus adapter (1UQ/1YQ board) board,
then insert it into the robot controller. Use RS485 cable as INTERBUS remote bus cable.

C4.1 MECHANICAL OVERVIEW OF MODULE

Fig. C3 is the outline view (plane view) of the master board. Fig. C4 shows the outline view
(front view) of the interface board with 1UQ/1YQ board and slave boards.

I ]

///////

Dip switch

INTERBUS connector

Fig. C3 Master board (Plane view)

PCIBus connector

/ INTERBUS remote bus

/ RS-232
/ Diagnostic LED

/ 1UQ board/1YQ board

Fig. C4 Interface board. (Front view)
C-5
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The figure below shows the outline view of the interface board when INTERBUS master and PCI
bus adapter (LUQ) board are connected.

/ INTERBUS mast board

/ 1 UQbOard

~ PCI bus connector

Fig. C5-1 Interface board with INTERBUS master and PCI bus mother board connected (Front view)

The figure below shows the outline view of the interface board when INTERBUS master card
and PCI bus adapter board (1YQ board) are connected.

INTERBUS master card

O fuz=
) H]Ja U
ﬁng /Eﬂ,
P
1YQ board
PCI bus connector
L J | /

Fig. C5-2 Interface board with INTERBUS master and 1YQ board connected (Front view)
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C4.2 CONNECTOR

C4.2.1 INTERBUS CONNECTOR

The table below shows the pin function of the INTERBUS connectors.

Table C4 INTERBUS connector pins

BUS-IN BUS-OUT
(9 pin male) (9 pin female)
D-SUB Name D-SuUB Name
1 DO 1 DO
6 DO 6 DO
2 DI 2 DI
7 DI 7 DI
3 COM 3 COM
Strain . 5 Jumpre
Relief | SMeld il oumere)
Strain .
Relief Shield

C4.2.2 RS232 CONNECTOR

RS232 is used for configuration.
(PS/2). Connect between the PC and INTERBUS master with RS-232 cable.

Interface of RS-232 is 6-pos. Mini-DIN female connector

6-pos. Mini-DIN
female connector RS-232 cable D-sub 9 pin
(PS/2)
Name Name
1 TXD 2 RXD
2 RXD 3 TXD
5 GND 5 GND
6 RTS 7 RTS
) CTS 8 CTS
o
2, 8
|
n
17~""6
3

6-pos.Mini-DIN female

Fig. C6 RS232
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C4.3 CONFIGURATION
C4.3.1 BOARD SETTING

Set the execution environment by the dip switches when INTERBUS PCI board is used.
500 kbit/s is selected in Fig. C7.

oLl

1 on

| | | Controller board numbers
Resarved

Transmission rate

Test mode

Fig. C7 Dip switch

(1) Controller board numbers (Dip switch from 1 to 3): 1
Board number Dip switch 1 Dip switch 2 Dip switch 3

1 OFF OFF OFF

(2) Transmission rate (Dip switch 7)
OFF 500 kbit/s
ON 2 Mbit/s

(3) Test mode (Dip switch 8)
OFF Test mode is not selected.
C4.3.2 CONFIGURATION TOOL

For INTERBUS master, use IBS CMD SWT G4 (produced by Phoenix Contact) as a
configuration tool.
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C4.4 LED INDICATOR

Master board has six LEDs at the front.  The specifications for the LED are below.

FCQ @sc

HF () (OFAIL

PF () BSA

o
@
o
2]
o

Fig. C8 LED indicator

Table C5 LED indicator

Name of LED Status Description
FC Green Reserved
Green INTERBUS ready/running
sc Flashing The controller board is in READY or ACTIVE state.
Green ON The controller board and the connected INTERBUS are in
the RUN state.
Yellow ON | Host failure
HF Host system failure; driver not yet started
Red ON Failure
FAIL .
Error has occurred in the INTERBUS system
oF Yellow ON | Peripheral failure
Peripheral failure of an INTERBUS device
Yellow ON | Bus segment aborted
BSA

One or more bus segments are disconnected
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APPENDIX D ETHERNET/IP
D1.0 OUTLINE OF ETHERNET/IP FOR ROBOT CONTROLLER

In applications with Kawasaki controller, AnyBus-S EtherNet/IP is used for the EtherNet/IP
adapter (slave) and AnyBus-M EtherNet/IP is used for the scanner (master).

Main features of the EtherNet/IP are shown below:

1. Communication speed: 10/100 Mbit/s

2. Cable: Twisted pair cable (Connector: RJ45)

3. IP configuration: Auxiliary function, dip switch, DHCP server
4. Protocol CIP (Common Industrial Protocol)

AnyBus-M Ethernet/ IP can communicate with maximum of 64 slaves.

[NOTE ]

1. The Max. 10 signal numbers available in the master unit are 960 for input
and 960 for output.

2. Depending on the number 10 signals used in each connected slave, number
of connectable slaves might be reduced to less the max. number (64 slaves).

[ NOTE ]

The connectivity with all EtherNet/IP products has not been confirmed. We
assume that it is generally possible; however, we do not guarantee the
connection with all EtherNet/IP products.

[NOTE ]

Do not use Kawasaki’s TCP/IP Communication function via Ethernet and
EtherNet/IP on the same network.
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D1.1 OUTLINE OF MODBUS TCP FUNCTION FOR ROBOT CONTROLLER

AnyBus-S EtherNet/IP adaptor card supports both EtherNet/IP and Modbus/TCP.
«Communication speed: 10/100 Mbit/s
- Cable: Twisted pair cable (Connector RJ45)
+ Address model of Modbus communication is as follows:

Register No. | Coil No Area Offset

1 1..16 Output data 000h... 001h
2 17...32 002h... 003h
3 33...48 004h... 005h
4 49... 64 006h... 007h
1024 16369... 16384 7FEh... 7FFh
1025 16385... 16400 | Input data 000h... 001h
1026 16401... 16416 002h... 003h
1027 16417... 16432 004h... 005h
1028 16433... 16448 006h... 007h
2048 32753... 32768 7FEh... 7FFh
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D2.0 PROCEDURE BEFORE OPERATION

Configure the network (IP address, subnet mask, etc.) via ETNIP monitor command or
[Aux.0608-4]. (See Section D3.3 for slave, D4.3 for master.)

}

3. Turn robot controller power ON.

4. Set the allocation for the fieldbus interface. (Signal allocation setting)
In step 5 below, before resetting the number of external 1/0 signals lower than the
current setting, ensure the number of signals to be set (via [Aux. 0611]) matches the
number allocated in [Aux. 0608-1]. (See Chapter 5, Example 2.)

!

5. Set the number of external 1/0 signals. (See Chapter 5.)

!

6 Set relation between physical 1/O interface and master/slave ports. (See Section 6.1.)

!

7. Turn robot controller power OFF then ON.

!

8. Set the signal allocation data. (See Section 6.2.)

!

9. Set the order of signals for the master/slave ports. (See Section 6.3.)

____________ b

For slave: Configure the network following the manuals for the master device such as
PLC.
For master: Consult HMS about the network configurator to be used.
Visit HMS’s website at: http://www.anybus.com for contact information.
}

11. Start operation.
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D3.0 ETHERNET/IP-ADAPTER (SLAVE) OR MODBUS TCP SERVER
D3.1 MECHANICAL OVERVIEW OF MODULE

The outline view of AnyBus-S EtherNet/IP card (Fig. D1) and 1JF/1TJ board installed with
AnyBus-S EtherNet/IP card (Fig. D2) are shown below.

Application
connector
RJ45connector 2 ~
(See Section D3.2) LED indicator

(Dsiz esvéli;[z((::?ion D3.3) (See Section D3.5)

Fig. D1 AnyBus-S EtherNet/IP card (Plane view)

AnyBus-S card

/

1JF/1TJ board
\

Fig. D2 Interface board (Front view)
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D3.2 CONNECTOR

The table below shows the pin functions of RJ45 connectors.

Table D1 RJ45 Connector

Connector . o
. Signal Description
Pin
1 TD Transmission+
2 TD- Transmission -
3 RD+ Reception+
4 Not used
5 Not used
6 RD- Reception -
7 Not used
8 Not used
D3.3 CONFIGURATION

IP address network is configured in one of the three methods shown below:

1. via [Aux. 0608] — [4. Set Ethernet Configuration] or ETNIP monitor command
2. via dip switches on EtherNet/IP card

3. via address setting by DHCP/BOOTP server

Initial settings for EtherNet/IP card are as follows:

Slave port:
IP address :192.168.0.2
Subnet mask : 255.255.255.0
Gateway :0.0.0.0

The following IP addresses can not be used:
0.X.X.X.
127 X.X.X.
X.X.X.0
X.X.X.255
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D3.3.1 ETHENET CONFIGURATION (AUX. 0608-4)

Selecting [Aux. 0608 Signal Allocation] — [4 Set Ethernet Configuration] displays the screen
shown below. Necessary network configuration data such as IP address, subnet mask, gateway

address, timeout, etc. are set via this screen.
fuz, 0508, Signal &1location

81locate Signals to Ports

fazign Ports to Physical Interfaces
Set Signals Order

set. Ethernet Confisuration

CC-LINK Parameter Setting
Devicellet Set

£ LR L0 0

selects Network Configuration

Signal 81location 4, Set Ethernet Configuration

[“]aster Port ey 3

1P fddress Moz 8. 0.1
Subnet Mask 758, [ T
Gateway [ 0. [d.[ 0

Timeout [10 =

755 . 05 .
[ 0.
Primary DWS Server [o.L 0. 0.0

Secondary DNS Server [ 0L 0. 0.[ 0
Hostname

Domain Name |

10 connection size [ 0 word
Effective IP Address 10, 11, 12, 13
MAC Address 01:01:00:01:FF:FF

| |
Sets TP Address

Input rangs @ [0 - 255]

IP address, subnet mask, gateway
Specify decimal values from 0 to 255. When all IP address fields are set 0 in [Aux. 0608-4], the
dip switch values determine the IP address. (See D3.3.2).

Timeout
Specify the timeout value for EtherNet/IP communication in decimal value from 1to 255. Unit
IS in seconds.

(Modbus-TCP)

Specify the timeout value for MODBUS-TCP communication in decimal value from 0 or 10 to
32767. Unitisinseconds. Set 0 to disable the timeout function.

D-6
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Primary/Secondary DNS server
Not valid for slave. (Only for master)

Host name, Domain name
Not valid for slave. (Only for master)

10 connection size
Not valid for slave. (Only for master)

Effective IP address and MAC address are only displayed for reference and cannot be changed
here. Effective IP address shows the actual IP address of the AnyBus-S EtherNet/IP card.

0 (zero) is displayed for both IP address and MAC address when AnyBus-S EtherNet/IP card is
not installed.

[ NOTE ]

1. MAC address cannot be changed.
2. IP address for EtherNet/IP (/Modbus TCP) cannot be changed via
[Aux. 0812].

When all IP address fields are set to 0 in [Aux. 0608-4], the dip switch values determine the IP
address. (See D3.3.2).

When both the IP address in [Aux. 0608-4] and the dip switch values are set to 0, the IP address
allocated by DHCP/BOQOTP server is configured as the IP address.  See the manual for
AnyBus-S EtherNet/IP for details.
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D3.3.2 CONFIGURATION BY DIP SWITCHES

This setting is valid only in independent (local) network with no connection via router (=gateway)
with other networks.

Class C address is used for the IP address. Values for subnet mask and gateway address are
fixed. [Initial setting values are:

IP address: 192.168.0. X

Subnet mask: 255.255.255.0

Gateway address: 0.0.0.0

The IP address consists of 4 values. The last value X is set via the dip switch in binary number.
Settable value for X is from 1 to 255. The first switch on the dip switch is MSB, the eighth is

LSB. 1isassumed when switch is ON.

In the example below, the IP address is 192.168.0.3.

!

1 2 3 45 6 7 8

Y
IP address

Fig. D3 Dip Switches

[NOTE ]

1. IP address cannot be specified by dip switches via the internet.

2. IP address set via ETNIP monitor command or Aux. 0608-4 takes precedence
over the IP address set via the dip switches. The latter will be invalid when IP
address is set by the monitor command or the auxiliary function.
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D3.3.3 EDS FILE

EDS (Electronic Data Sheet) is an ASCII file containing the necessary information for the device.
The EDS file is required when using network configuration tools (e.g. RSNetWorx configuration
tool software from Rockwell Automation Inc.) to configure the network. In this case, install the
EDS file into the personal computer before executing network configuration. Install the EDS
file as describe in the manual of the configuration tool.

Personal computer

RSNetWorx

Device (master)

Ethernet cable

Setting information

-/

Device
information

EDS file Fig. D4 EDS File
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D3.4 ETHERNET/IP MONITOR COMMAND

ETNIP[ /MAS or /SLA] function no. or function no. = setting value

Function

Executes following functions for EtherNet/IP network:

1. Sets configuration data such as IP address, subnet mask, gateway address, etc.
2. Sets EtherNet/IP communication time out (For slave only).

Parameter

1. Port
Specify either master or slave.
IMAS: Specifies master port.
/SLA: Specifies slave port.

When omitted, slave port is assumed. Primary/ secondary DNS server, host name or domain
name can not be specified.

2. Function No.
Specifies either 1 or 2 below.
1: Sets the following data:
IP address, subnet mask, gateway address
2: Sets EtherNet/IP communication time out.

Explanation 1
Specifying function number 1 displays the currently set IP address, subnet mask, gateway address
and makes them available for setting.  All values are shown in decimal values.

The settings made here are reset to the default values when the robot controller is initialized. To
validate the settings made, turn OFF/ON the controller power.

Example 1
Address confirmation (Port specification omitted)

>ETNIP 1]
IP address = 192.168.0.2
Change? (If not, hit RETURN only)

D-10
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Subnet mask = 255.255.255.0
Change? (If not, hit RETURN only)
Gateway address = 0.0.0.0

Change? (If not, hit RETURN only)
>

Example 2
Address confirmation (Master port specified)

>ETNIP/MAS 1.

IP address = 192.168.0.1
Change? (If not, hit RETURN only)
192.168.0.3

IP address = 192.168.0.3
Change? (If not, hit RETURN only)
Subnet mask = 255.255.255.0
Change? (If not, hit RETURN only)
Gateway address = 0.0.0.0
Change? (If not, hit RETURN only)

>

Explanation 2

Specifying Function No.2 sets EtherNet/IP communication time out.  Unit is second, and the
initial set value is 10 seconds.  Setting range: 1 to 255. To validate the settings made, turn
OFF/ON the controller power.

Example 1

Set 20 seconds for time out
>ETNIP 2=20
Set value 20
Current value 10
Confirm! (Yes: 1, No: 0)

Entering 1 registers the set value. This value is validated when the power to the controller is
turned OFF/ON. Entering 0 ignores the set value and no change is made to the setting.

D-11



D/E Series Controller Appendix D. EtherNet/IP
Kawasaki Robot General Fieldbus I/0 Usage Manual

D3.5 LED INDICATOR

AnyBus-S has four LEDs on the front of the board and one on the card.  The specifications for the
LEDs are as shown below.

1JF/1TJ board AnyBus-S card
\ /

|
) N
LED1: Link 17 4

LED2: Module status
LEDS3: Network status
LED4: Activity

Fig. D4 Front view of LED Indicator
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Table D2 LED Indicator

Name of LED Status Description
i Green Module has a link.

1.Link -
OFF Module does not sense a link.
OFF No power applied to the module.
Green Module is operating correctly.
Flashing Green Module has not been configured.

2.Module status - -
Flashing Red A minor recoverable fault has been detected.
Red A major internal error has been detected.

Flashing Green/ Red

Module is performing a power ON self test.

3.Network status

OFF

Module has no power or no IP address has been
assigned.

Green

Module has at least one established EtherNet/IP
connection.

Flashing Green

No EtherNet/IP connections established with module.

Connection Timeout:
One or more of the connections in which this module

Flashing Red is the target has timed out.  Time out status is
released only if all timed out connections are
re-established or if the module is reset.

Red Duplicate IP: The module has detected that its IP

address is already in use.

Flashing Green/ Red

The module is performing a power ON self-test.

4.Activity

Green

The Activity led flashes green each time a packet is
received or transmitted.

Watchdog LED (on AnyBus card)

Table D3 Watchdog

Name of LED Status Description
Flashing Green (1 Hz) Module is initialized and running.
Flashing Green (2 Hz) Module is not initialized
Flashing Red (1 Hz) RAM check fault
Watchdog

Flashing Red (2 Hz)

ASIC and Flash ROM check fault

Flashing Red (4 Hz)

DPRAM check fault

Red

Internal error or executing in Boot Loader Mode.
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D4.0 ETHERNET/IP-SCANNER (MASTER)
D4.1 MECHANICAL OVERVIEW OF MODULE

The outline view of AnyBus-M EtherNet/IP card (Fig. D6) and 1JF/1TJ board installed with
AnyBus-M EtherNet/IP card (Fig. D7) are shown below.

Application
connector
RJ45connector 2 ~
(See Section D4.2) LED indicator

(Dsizjvé'i;[g&on D4.3) (See Section D4.6)

Fig. D6 AnyBus-M EtherNet/IP card (Plane view)

AnyBus-M card

/

1JF/ATI board —__

Fig. D7 Interface board (Front view)
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D4.2 CONNECTOR

The table below shows the pin functions of RJ45 connectors.

Table D4 RJ45 Connector

Connector . o
. Signal Description
Pin
1 TD Transmission+
2 TD- Transmission -
3 RD+ Reception+
4 Not used
5 Not used
6 RD- Reception -
7 Not used
8 Not used
D4.3 CONFIGURATION

EtherNet/IP network is configured by one of the three methods shown below:
1. via [Aux. 0608] — [4. Set Ethernet Configuration] or ETNIP monitor command

2. via dip switches on EtherNet/IP card
3. via address setting by DHCP/BOOTP server

Initial settings for EtherNet/IP are as follows:

Master Port:
IP address :192.168.0.1
Subnet mask : 255.255.255.0
Gateway :0.0.0.0

The following IP addresses can not be used as EtherNet/IP address:
0.X.X.X.
127 X.X.X.
X.X.X.0
X.X.X.255

D-15



D/E Series Controller Appendix D. EtherNet/IP
Kawasaki Robot General Fieldbus I/0 Usage Manual

D4.3.1 NETWORK SETTING (AUX. 0608-4)

Selecting [Aux. 0608 Signal Allocation] — [4 Set Ethernet Configuration] displays the screen
shown below. Necessary network configuration data such as IP address, subnet mask, gateway
address, DNS server, etc. are set via this screen.

S1gnal 811ocation

1, 81locate Signals to Ports

2, fgzeign Ports to Phveical Interfaces
3. Set Signals Order

4, fet Ethernet Configuration

5

g

, CC-LINE Paramester Setting
, Devicellet Set

Selects Network Confilsuration

U c1gnAal Allocation 4, Set Ethernet Configuration
Slave Port —

=

TP Address Mozl [es.[ 0. 2
Subnet Mask [Bo0 . BoR . BB . 0
Gateway L. 0. 0.1
Timeout 10 & (Modbus-TCP) 10 s

Primary DS Server
Secondary DS Server

-
==
o=
-

"

Hostnams

Domain Mame

I0 conmection size [ 0 word
Effective IP Address 10, 11, 12, 13
MAC Address a0:21:22:23:24:20

| |
Bets TP Address

Input range @ [ - 255]

IP address, subnet mask, gateway
Specify decimal values from 0 to 255.

Timeout
Not valid for master. (Only for slave)

Primary/Secondary DNS server
Specify decimal values from 0 to 255, when necessary.

Host name, Domain name
Set the names if necessary. Move the cursor to the item to be set and press SELECT].  Input
the desired name using the keyboard screen that appears.
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10 connection size

Set the 10 connection size when communicating with PLC (RSLogix, etc.).  (Unit: word)
Specifying 1 word for 10 connection outputs to PLC, 1 word starting from the top of the signals

allocated to the master

port (See Fig. D8.)

AnyBus-M

Output data map

1

AS Output signal AS
1
128
Channel: Master port
129 ’ 1
144 16
17
256
128

16

17

128

129

Allocate the signals
shown inside the dotted
lines via ZSIGSPEC and
Aux.0608-1.

Data in this area are sent tc
PLC.

Fig. D8 Example of specifying 1 word for IO connection size

When communicating between slaves only and not with PLC, set the connection size to 0.

Connected IP address and MAC address are only displayed for reference and cannot be changed
here. Connected IP address shows the actual IP address of the AnyBus-M EtherNet/IP card.
0 (zero) is displayed for both IP address and MAC address when no card is installed.

[NOTE ]

1. MAC address cannot be changed.
2. IP address for EtherNet/IP cannot be changed via Aux. 0812.

When IP address is set to 0 in [Aux. 0608-4], the dip switch values are used for the IP address.

(See D4.3.2).

When both the IP address in [Aux. 0608-4] and the dip switch values are set to 0, the IP address

allocated by DHCP/BOQOTP server is configured as the IP address.

AnyBus-M EtherNet/IP for details.
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D4.3.2 CONFIGURATION BY DIP SWITCHES

This setting is valid only with independent (local) network with no connection via router
(=gateway) with other networks.

Class C address is used for the IP address. Values for subnet mask and gateway address are
fixed. The initial set values are as follows:

IP address : 192.168.0. X

Subnet mask: 255.255.255.0

Gateway address: 0.0.0.0

The IP address consists of 4 values. The last value X is set via the dip switch in binary number.
Settable value for X is from 1 to 255. The first switch on the dip switch is MSB, the eighth is

LSB. 1 isassumed when the switch is ON.

In the example below, the IP address is 192.168.0.3.

= 0000 e

1 2 3 45 6 7 8

N
IP address

Fig. D9 Dip Switches

[NOTE ]

1. IP address cannot be specified by dip switches via the internet.

2. IP address set via ETNIP monitor command or Aux. 0608-4 takes precedence
over the IP address set via the dip switches. The latter will be invalid when IP
address is set by the monitor command or the auxiliary function.
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D4.3.3 NETWORK CONFIGURATION

When the number of 1/0 signals is changed by ZSIGSPEC monitor command, the network must
be reconfigured. AnyBus-M EtherNet/IP card is configured using RSNetWorx configuration
tool from Rockwell Software. Use this tool to set the communication partner and 1/O size.

[ NOTE ]
Note that AS applications do not control or recognize
which signal is communicating with which slave.

The chart below (Fig. D10) shows the operation procedures for robot controller and RSNetWorx
when configuring the network.

Robot controller: Change the master operation mode to idle mode via ETNIPM monitor
command.

A\ 4

Personal computer: Make necessary settings via RSNetWorx

l

Robot controller: After completing necessary settings via RSNetWorx, change the master
operation mode to run mode via ETNIPM monitor command.

Fig. D10 Operation procedures for robot controller and RSNetWorx
Table D5 on the next page shows the procedures for configuring the network via RSNetWork.

The scanlist created by RSNetWorx includes information for each node (/O data size, etc.) on the
EtherNet/IP. Refer to the RSNetWorx manual for more details on this operation.
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Table A10 Outline procedure for RSNetWorx

Step Robot controller Operations in RSNetWorx
>ETNIPM 1

1 (Set to Idle mode)

5 Start up RSNetWorx
(Upload EDS file for the connected slave beforehand.)

3 Start up all slaves.

A Click on Online button.
All nodes on EtherNet/IP network are displayed.

5 Click on [Master] icon.

6 Select [Scanlist configuration] form the pull-down menu.

- Double click on the desired slave in the [Scanlist
Configuration] window that is displayed.
[Connection Properties] windows is displayed.

3 Set Input size and Output size.  Enter the size in units of
words (16 bits).
Press <Apply> and close the window.

9 Select the master and select [Download to Device]

10 When the network configuration is changed, a message
asking if the file is to be saved appears. Select [YES].

13 Confirmation message for download appears.  Select
[YES] and wait until download is completed.

14 >ETNIPM 2

(Set to Run mode)
15 Start communication
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D4.3.4 EDS FILE

EDS (Electronic Data Sheet) is an ASCII file containing all necessary information about the
specified device type. In this system, RSNetWorx (network configuration tool) configures the
network based on the EDS files for the master and slave(s). For EDS file for slave, please use

those provided by the vendor.

Personal computer

O

Device (master)

Ethernet cable

RSNetWorx

—/

Device
information

EDS file

Fig. D11 EDS Flle
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D4.4 ETHERNET/IP MONITOR COMMAND

ETNIP[ /MAS or /SLA] function number or function number = set value

Function

Executes following functions for EtherNet/IP network:

1. Sets configuration data such as IP address, subnet mask, gateway address, etc.
2. Sets EtherNet/IP communication time out.  (For slave only).

Parameter
1. Port
Specifies master or slave.
IMAS: Specifies master port. ~ /SLA: Specifies slave port.
When omitted, slave port is assumed. Primary/ secondary DNS server, host name or domain
name can not be specified.

2. Function No.
Specifies 1 or 2.
1: Sets the following data: IP address, subnet mask, gateway address
2: Sets EtherNet/IP communication time out.  (For slave only).

Explanation

Specifying function number 1displays the currently set IP address, subnet mask, gateway address
and makes them available for setting.  All values are shown in decimal values. The settings
made here are reset to the default values when the robot controller is initialized. To validate the
settings made, turn OFF/ON the control power.

Example
Address confirmation (Master port specified)

>ETNIP/MAS 1

IP address = 192.168.0.1
192.168.0.3

IP address = 192.168.0.3

Change? (If not, hit RETURN onIy)
Subnet mask = 255.255.255.0
Change? (If not, hit RETURN onIy)
Gateway address = 0.0.0.0

Change? (If not, hit RETURN onIy)
>
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D4.5 ETHERNET/IP MASTER MONITOR COMMAND

ETNIPM function number

Function
Sets operation mode settings for master.

Parameter

Function No.

Specifies 1 or 2.

1: Sets operation mode for master to idle (Only for master)
2: Sets operation mode for master to RUN (Only for master)

Explanation

Operation mode setting function: ETNIPM function number (1 or 2)

Master’s operation mode must be set to idle mode while the network is configured. To change
the operation mode, use function numbers 1 and 2 with this monitor command.  After finishing
configuring the network, change the operation mode to RUN mode, and then start
communication.

Example
Master is changed to idle mode.
>ETNIPM 1

[NOTE ]

This command might not execute when there is a fatal error in the specified
slave or master.
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D4.6 LED INDICATOR

AnyBus-M has four LEDs on the front of the board and one on the card.  The specifications for the
LEDs are as shown below.

— 23
1JF/1TJ board \ — AnyBus-M card
A
LED1: Link 1] N4
LED2: Module status

LEDS3: Network status
LEDA4: Activity

Fig. D12 Front view of LED Indicator
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Table D6 LED Indicator

Name of LED Status Description
LLink/ Green Link established
Lin ; — — "
.. Flashing Green Activity; receiving/ transmitting data
Activity

OFF

No link or power off

Green

Device operational-Module is operating correctly in
Run-state

Flashing Green

Standby-Module has not been configured-Scanner in
Idle-state

Red Major fault-Major unrecoverable fault
2.Module status - - —
) Minor fault-Minor recoverable fault (originated on
Flashing Red . .. i
timeout)-An originated connection could not be opened.
Alternating Red/ Self test-Module is performing power up test procedures.
Green
OFF No power
Connected
Green The module has at least one established EtherNet/IP

3.Network
status

connection (target or originated)

Flashing Green

No connections-There are no EtherNet/IP connections
established to the module.

Red Duplicate IP-configured IP address already in use
Connection timeout-One or several EtherNet/IP target
. connections have timed out. Time out status is released
Flashing Red . . . . .
only if all timed out connections are re-established or if
the module is reset
OFF Module has no power or no IP address has been assigned.

Watchdog LED (on AnyBus card)

Table D7 Watchdog

Name of Status Description
Flashing Green (1 Hz) | Module is initialized and running.
Flashing Green (2 Hz) | Module is not initialized
Flashing Red (1 Hz) RAM check fault
Watchdog

Flashing Red (2 Hz)

ASIC and Flash ROM check fault

Flashing Red (4 Hz)

DPRAM check fault

Red

Internal error or executing in Boot Loader Mode.
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APPENDIX E CC-LINK

E1.0 OUTLINE OF CC-LINK FOR ROBOT CONTROLLER

1PS board is used as a daughter board for CC-Link slave communication.
that functions as CC-Link Remote device station.

1PS board is a board

CC-Link Ver.2 built-in interface board

(MITSUBISHI) is used as a daughter board for master communication.

In the CC-Link object-oriented model, robot controller supports the following communication

specifications.

Transient transmission is not supported.

Table E1 Communication specification

Device type

Slave (Remote 10 device)

Master

Baud rate

Selectable 156 kbps, 625 kbps, 2.5
Mbps, 5 Mbps, or 10 Mbps

Selectable 156 kbps, 625 kbps, 2.5
Mbps, 5 Mbps, or 10 Mbps

Number of 1/O
signals

Maximum bit points
Input: 896 Output: 896
Last 16 points are reserved for
system.
Max. number of word data
Input: 128 Output: 128

Maximum bit points
Input: 960 Output: 960
Max. number of word data
Input: 256  Output: 256

Version

Version 1.0/ 1.1/ 2.0

Version 2.0/1.10

Communication
service

Polling

Polling

Transmission
medium

CC-Link dedicated cable

CC-Link dedicated cable

Connector

Open type connector

Open type connector

Number of slave
stations

Max. 64

Max. 64 (Remote 10O station)

Available Station
number

lto64

0

Hardware
configuration

1PS board and 1JF/1TJ board (or
1QK/1UK board)

Mitsubishi’s interface board and
1QK/1UK board

Others

Inputs from abnormal data link
stations are cleared.

[NOTE ]

Note that the installation method for CC-Link communication boards
differs from that for Kawasaki’s 1HS board.
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Maximum number of signals available for 1PS board is the number shown in the table below
minus 16. The last 16 points are assigned to the system, therefore, they are unavailable.
setting for Version 1 is the same as one time setting.

The

Table E2 Bit points

Extendlqd

cyclic

se)t/ting One time setting 2 times setting 4 times setting 8 times setting

No. of

Occupied

station

Input | Output | Input | Output | Input | Output | Input | Output

1 station 32 32 32 32 64 64 128 128
2 stations 64 64 96 96 192 192 384 384
3 stations 96 96 160 160 320 320 640 640
4 stations 128 128 224 224 448 448 896 896

One word point is equal to 16 bits.

Table E3 Word points

2. Depending on the 10 signals used in each connected slave, number of slaves
connected may be limited below the connectable slave number (64 slaves).

ExtendFd
cyclic
se%ing One time setting 2 times setting 4 times setting 8 times setting
No. of
Occupied
station
Input | Output | Input | Output | Input | Output | Input | Output
1 station 4 4 8 8 16 16 32 32
2 stations 8 8 16 16 32 32 64 64
3 stations 12 12 24 24 48 48 96 96
4 stations 16 16 32 32 64 64 128 128
[NOTE]
1. The Max. 10 signal numbers available in the master unit are 960 for input
and 960 for output.

[ NOTE ]

The connectivity with all CC-Link products has not been confirmed. We
assume that it is generally possible; however, we do not guarantee the
connection with all CC-Link products.
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E2.0 PROCEDURE BEFORE OPERATION

Follow the procedures shown below.

1. Prepare the fieldbus interface board.

........................................

Set the baud rate, unit address and selector switches
section E3.3 for slave, E4.3 for master.)

!

3. Turn robot controller power ON.

}

4. Set the allocation for the fieldbus interface.

! indicates individual process for each fieldbus.

(See Chapter 3.)

(for master) via dip switches. (See

(Signal allocation setting)

In step 5 below, before resetting the number of external 1/0 signals lower than the current
setting ensure the number of signals to be set (via Aux. 0611) matches the number

allocated in Aux. 0608-1.

5. Set the number of external 1/0 signals.

6 Set relation between physical I/O interface and master/slave ports.

(See chapter 5, Example 2.)

(See Chapter 5.)

(See Section 6.1.)

0)

7. Set number of remote register. (See Section E3.
For slave
8. Turn robot controller power OFF then ON.

9. Set the signal allocation data. (See Section 6.2.)

10. Set the order of signals for the
master/slave ports. (See Section 6.3.)

Make network parameter setting according to
the manual for master device (PLC, etc.).

}

For master

..................................

Make network conflguratlon by [Aux.0608]-[5
CC-Link Parameter Setting].

|

9. Turn robot controller power OFF then ON.

10. Set the signal allocation data.
(See Section 6.2.)

11. Set the order of signals for the master/slave
ports. (See Section 6.3.)

|
1

12. Start operation.
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E3.0 SETTING NUMBER OF REMOTE REGISTER (AUX. 0608-05-03)

Sets number of remote register used in CC-Link communication. (Setting necessary for both
master and slave port.)

The number of registers set here determines the number of integer data that can be used by AS.
The number of data displayed on the integer data monitor will also be the same as the number of
the remote register.

Selecting [Aux. 0608 Signal Allocation] — [5 CC-LINK Parameter Setting] — [3 Number of
Remote Register] displays the screen shown below.

Signal 81location 5. CC-LINK Paramster Setting 3. Number

Mumber of Remote Register (Master Port)
Mumber of Remote Register (Slave Port)

[ =
(o) | (e

Input range : [0 - 256]

Number of Remote Register (Master Port/Slave Port)
Set the number of remote register for master port and slave port. The number set will be valid
for the CC-Link card allocated to each of the ports.

Default value for each port is 16.  Settable range: 0 to 256.

Setting 0 disables integer (word) data communication. Hardware setting will be valid over the
value set here when the set value larger than the number of ports available by the CC-Link card
allocated to the port.

For example, when using CC-Link slave (1PS) Ver.1 with 4 occupied stations, only 16 points
each of integer (word) data for input and output will be available even when 256 is set for the

number of remote register for the slave port.

Turn controller power OFF/ON after changing the settings. The set values become valid only
after rebooting the controller.
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E4.0 CC-LINK - SLAVE
E4.1 MECHANICAL OVERVIEW OF MODULE

The outline view of 1PS board (Fig. E1) and interface board (1JF/1TJ board (or 1QK/1UK board)
with 1PS card) (Fig. E2) are shown below.

Application

C([))r?nector Occupied station and
— station information

/ (See section E4.3.2)

/ LED indicator

D / (See section E4.4)
mminll |

x10 |x1 ™ Baud rate
(See section E4.3.1)

CC-LINK connector (Male)
(See section E3.2) Rotary switch
(See section E4.3.1)

Fig. E1 1PS board (Plane view)

1PS card

1JF/1TJ board or 1QK/1UK board

\

Lecc-] [e]lofe] HH

Fig. E2 Interface board (Front view)
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E4.2 CABLE CONNECTION

The connection with cables, terminating resistor and connector (female) are shown in Fig.E3
below.

Pin Signal

Communication line (DA)

Communication line (DB)

Digital GND (DG)

Shield

g~ WiIN|F

Frame Ground (FG / PE)

Attach terminating resistors to both ends of the connection. Connect to line DA and DB. Do
not attach to the end of droplines.

Terminating DG
resistors ™~
Fig. E3 Connector and cable
Mater station Remote station Local station

FAN VAN /N FAY

AN VERV AR EN S AVARVIN T,
taniy 0B [T AT A1 08 PR ATT108 Mo

register DC \Vj N DC W/ / DC register

SLD o SLD o SLD
CC-Link dedicated cable CC-Link dedicated cable

J:iFG J::FG J:iFG

Fig. E4 Connection of Terminating Register
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E4.3 CONFIGURATION
E4.3.1 BAUD RATE AND ADDRESS SETTING
When configuring CC-Link network, information for the baud rate and address are necessary.

1. Baud rate (Sb) is selectable from 156 kbit/s, 625 kbit/s, 2.5 Mbit/s, 5 Mbit/s, and 10 Mbit/s.
All devices on the network must have the same baud rate.

Table E4 Baud rate
Baud rate [kbit/s] Rotary switch
156 kbit/s
625 kbit/s
2.5 Mbit/s
5 Mbit/s
10 Mbit/s

AWML O

2. Before configuration, set the robot controller’s address on the network via the two rotary
switches on 1PS card.  Settable range for the address is 1 to 64. The station number is used
as the address on the network, so be careful the station numbers are not used more than once in
the same network. The figure below shows the front view of the interface board with 1PS
card set on 1JF/1TJ board (Fig. E5).

1JF/1TJ board 1PS card

Baud rate

Rotary switch for address setting
T x10

----1 [o]e]e] A

Fig. E5 Interfa-ce board (Front view)
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Address is expressed in two digits number using the two rotary switches. The lower switch sets
the tens place, and the upper switch sets the ones place.

Address = (Value of lower switchx10) + (Value of upper switchx1)

[ NOTE ]
Address cannot be changed during operation.

E4.3.2 OCCUPIED STATION AND STATION INFORMATION SETTINGS

Set the number of occupied stations and station information using switch S2 on the back side of

1PS board.
OFF
ON
6 5 4 3 2 1

—_
No. of occupied station Version

Fig. E6 Dip switches

Table E5 Version and number of extended cyclic

Version Dip switch 4-1
Version 1.0 0001
Version 2.0 1 time extended cyclic 0010
Version 2.0 2 times extended cyclic 0011
Version 2.0 4 times extended cyclic 0100
Version 2.0 8 times extended cyclic 0101
0: OFF, 1: ON

Table E6 No. of occupied stations

No. of qccupled Dip switch 6-5
stations
1 11
2 10
3 01
4 00
0:0OFF, 1:ON

The example in Fig. E5 shows Version1.0 with 4 stations occupied.
E-8
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E4.4 LED INDICATOR

1PS board has four LEDs on the front and one LED on the card.  The specifications for the front
LEDs are below.

1PS board

1JF/ATI board\

17 N 2

Fig. E7 Front view of LED Indicator

Table E7 LED indicator

No Status Description
LD2 Green Normal CC-Link communication (Network link status)
LD4 Green Receiving CC-Link data
LD3 Green Sending CC-Link data
LD1 Red CC-Link communication error
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ES5.0 CC-LINK MASTER

ES5.1 MECHANICAL OVERVIEW OF MODULE

The outline view of CC-Link master card (Fig. E8) and 1QK/1UK board installed with CC-Link

master card (Fig. E9) are shown below.

O
General bus interface connector
\‘
O
O

le—— LED

(See sectionE4.8.)

0ooo
0oooo

| T [

~_ Setting switches
(See sectionE4.3)

O @)

Fig. E8 CC-LINK master card (S side)

1QK/1UK board \

/ CC-LINK master interface

N

Fig. E9 Interface board (Front view)
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ES.2 CABLE CONNECTION

The connection with cables, terminating resistor and connector (female) are shown in Fig.E10
below.

Pin Signal
1 Communication line (DA)
2 Communication line (DB)
3 Digital GND (DG)
4 Shield
5 Frame Ground (FG/PE)

Attach terminating resistor to both ends of the lines of DA and DB. Do not attach to the end
of the other lines.

Fig. E 10 Connectors and cables

Mater station Remote station Local station

AENNAVEARYART YN DA [

VARV
renvaro[ 0B [ AN T 08 FTTA™ AT 108 o

resistor DC VY / DC \Vj / DC | resistor

SLD ] ) SLD _ ) SLD
CC-Link dedicated cable CC-Link dedicated cable

JiDA J:iDA ‘:EDA

Fig. E11 Connection of Terminating Register
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ES.3 CC-LINK MASTER BOARD SETTING

Set unit address, transmission speed, mode setting and selector switch via the setting switches.

The switches are positioned as shown in figure below.

O

S side

O

mmnmmnmmmm]

O

ES5.3.1 UNIT SETTING

Jo0gy oo

HUHUUHHH

—ANM<

\—INCV)#CDOOO

Fig. E12 Switch Positions

Use SW3 station number setting.  The station number is set to 0.

I

2 3 4 5 6 7

Table E8 Switch (SW3)

1 2 3 4 5 6 7 |8
Station X1 X10
number | 1 2 4 8 1 2 4 8
0 OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF

E-12




D/E Series Controller Appendix E. CC-Link
Kawasaki Robot General Fieldbus I/0 Usage Manual

E5.3.2 TRANSMISSION SPEED AND OPERATION MODE SETTING
Set transmission speed and operation mode via SW2.  Select on-line for operation mode.

Example When 10 Mbps is selected.

i

Table E9 Switch (SW2)

1 ) 3 4 Transmission Mode
speed (bps)

OFF | OFF ;{ OFF | OFF 156 k

ON i OFF i OFF ;{ OFF 625 k

OFF i ON : OFF ;{ OFF 25M Online

ON : ON : OFF ;| OFF oM

AWINIRIiO

OFF | OFF i ON | OFF 10 M

ES5.3.3 SELECTOR SWITCH SETTING

The H/W switch setting takes precedence for interface station number setting, transmission speed
and mode setting.  Set also CC-Link Version.

Example When Version2 is selected.

iy

Table E10 Selector switch setting (SW1)

Setting
= 1 OFF (H/W has precedence)
(\%/ 2 OFF (Ver.1 mode) ON (Ver.2 mode)
S| 3 Fixed to OFF
| 4 Fixed to OFF
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E5.4 PARAMETER SETTING

Parameters to set CC-Link communication environment are set via [Aux 0608 Signal
allocation]-[5 CC-LINK Parameter Setting]. ~ After changing the parameters, turn OFF/ON the
power on the controller. Note that changing the parameters only on screen does not validate the
changes.

E5.4.1 COMMON PARAMETER

Select [Aux 0608 Signal allocation] — [5 CC-Link Parameter setting] — [1 Common Parameter] to
display the screen below. Select the item to set via |v| or 1] key and enter or select the necessary
values/ setting via Number or SELECT] key.

Program  [Commert 1[0 Step EC

[ 1ML 1

(leared error state,

mal 81location 5. CC-LINK Parameter Setting 1. Common

[lum OF Mnits [ 1]
Retry [ 3
futo Link 1
Walt Master i
Driver Error (& Stop ¢ Continue
Delay Time 0

Tnput range @ [1 - A4]

Num(ber) of units

Sets the number of modules connected.  Setting range: 1 to 64

Bit data size varies depending on the module type, so connection of 64 modules is not always
guaranteed. Since the maximum signal number for the robot controller is 960 for input and 960
for output, there might be cases where signals are not transmitted to/ from the robot controller
with 64 modules connected.

Retry
Sets how many times to retry polling when there is no response from the target station.  Setting
range:1to 7

Auto Link
Sets how many modules are set as targets when restoring link with a station that communication
error occurred.  Setting range: 1 to 10
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Wait Master
Sets the station number for the standby master station. ~ Setting range: 0: No standby master

Driver Error
Sets if data link is continued or not when an error occurs while checking driver operation data and
checking if the driver is alive. ~ Setting range: 0: Stop 1: Continue.

Delay Time
Set 0 for the delay time.

E5.4.2 STATION INFORMATION

This screen sets the individual data for the modules connected via CC-Link. Set necessary data
for all modules that are connected. Select [Aux.0608 Signal allocation]-[5 CC-Link Parameter
setting] — [2 Unit Parameter] to display the screen shown below.
AR I SRVAE® 1. When multiple modules are
Ml o | 1] connected, enter the number
of the module unit to set the
data. Press | to display
the setting screen for the

selected unit, as shown

below.
| |

Tnput range : [1 - 2]
b, (0608, Signal Allocation B, CC-LINK Parameter Setting 2, Unmit P 2/ 4 2. Enter the necessary data
Unit Parameter 1 '

Station Id 1 for the selected unit.

® Ver, L0 O Ver, 2.0

Station Typei ¢ RemoteI0 & Remote Dew, () Intelligent Dew, Press <Next Page> oriS +

Extended Cyclic o ltine 2tine¢ dtimed Btime

Ocupied Station clL 02 ©8 G4 to scroll to the next

Reserve Stalon = [one ' Reserve ¢ Invalid

page. The content
displayed on the next page
will differ according to the
selection made for [Station
Type2].
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51emal 8llocation b, CC-LINK Parameter Setting 2, Umit P 3/ 4 When [Remote | /O] is
_ _ _ selected, this screen is
Remote I/0 | © 0 point © 8 point € $+8(vacant) point
¢ 16 point (& 32 point shown.

Wumber of Remote Register [ 0

5, CC-LINE Parameter Setting 2, Unit P 4/ 4 When [Remote Device] or
[Intelligent Device]is
selected, this screen is
shown.

Remote I/0 | ® 0 point € 128 point

Wumber of Remote Register [ 0

Station Typel
Setting range: Ver.1.0, Ver.2.0  Default setting: Ver.1

Station Type 2
Select from: Remote 1/0, Remote dev(ice), Intelligent dev(ice)
Default setting:  For first module: Remote device, For second + module: Remote 1/0

Extended Cyclic
Select from either of the following: 1 time, 2 times, 4 times, 8 times.

Occupied station
Select from 1 station to 4 stations. Default setting:  For first module: 4 stations occupied, for
second + module: 1 station occupied.

Reserved Station
Select from: None, Reserve(d) or Error Invalid.

Reserved: Select when not connecting in the data link.
Error Invalid: Select when not turning ON the corresponding bit between SW0080 to 83 when
error is detected.
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Remote 1/0

Remote 1/0O setting differs between remote 10 station and remote device station:

1. The following numbers of signals can be set for remote 10 (1 Station)
0 point / 8 points / 8 points + 8 points / 16 points / 32 points

2. The following numbers of signals can be set for remote device and intelligent device:
0 point / Available number of points according to the station type set

[ NOTE]
1. Check the number of remote stations when changing station type, extended cyclic
and occupied station.
2. In AS application, the signals and the target slave are not managed nor recognized.
3. The last two bits of the signal area used for master-local communication cannot be
used.

Number of Remote Register

Remote register number setting differs between remote 10 station and remote device station.
Number of remote register need to be set when remote device or intelligent device is selected.
The number of remote register set here determines the number of integer (word) data that can be
transmitted with CC-Link master device. This setting is not necessary when Remote 10 station
Is selected.

Setting range; 0 to 128
Default setting: 0
Specifying 0 (zero) disables transmission of integer (word) data.

When the specified number exceeds the maximum the number settable for the slave device, the
setting for the slave device takes precedence. For example, when using slave device Ver. 1 with
4 occupied station, the available number of integer (word) data is 16 each for input and outpult,
even if 128 is specified for the remote register number.

If the total number of remote register for the slave device is larger than the number of remote
registers set in [Aux. 0608-05-03 Number of Remote Registers], then the number of integer
(word) data that can be used by the controller will be the number set in [Aux. 0608-05-03
Number of Remote Registers].
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ES5.4.3 RELATION BETWEEN IO SIGNAL ASSIGNMENT AND PARAMETERS

In this section, the relation between signal assignment and 1/O data map setting made in CC-Link
Parameter setting is explained based on the examples below.

Example 1 uses Version 1.0 as master and communicates with 3 slaves. ~ Signals are assigned via
[Aux.0608-1 Signal allocation] so that output signals 49 to 144 are output from the master port.

In Ver. 1.0, 32 bits area is reserved even when 8 remote stations are set. When output signal 113
is turned ON, the first input signal for slave 3 (station number 3) turns ON.

Example 1: Master Version 1

Remote 10 Remote 10
el 11/0 data length 8 points Slve2 1 1/0 data length 8 points
| | |

Remote device

Master

Slave3 | 1/0 data length:32 points
Robot controller Verl No. of occupied station=1

Ver. 1

Fig. E13 Link Configuration

>ZSIGSPEC

DO, DI, INT, MAS, SLA
48 48 32 96 64
Change?(If not, press RETURN only.)
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Allocate by ZSIGSPEC and Aux. 0608-1 ’

AS Output signal [Aux0608]- [SCC-LINK parameter setting] ’
1 AS
Assign for local port Channel: Master port CC-LINK output data map
48 32points
49 1* point 1
56 8" point 8 — Slavel
—’ >
57 o point 9
32nd point

Slave 2

I Slave 3

960

Fig. E14 Relation between ZSIGSPEC command, [Aux.0608-1 Signal allocation] and
[Aux.0608-5 CC-LINK Parameter setting]
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Example 2 uses Version 2 as master and communicates with 3 slaves. Output signals 49 to 80
are assigned via [Aux.0608-1 Signal allocation] to be output from the master port.

In Version 2, 8 bits are reserved for each slave when 8 remote station is set for slave 1 (station
number 1) and also for slave 2 (station number 2). Even if Slave 3 is set in [Aux. 0608-5
CC-Link Parameter setting], output area for slave 3 is not reserved in [Aux. 0608-1 Signal
allocation].  Therefore signals number 81 and after cannot be output to slave 3. Turning ON
output signal number 65 turns ON the first input signal for slave 3 (station number 3).

Example 2:  When master is version 2 (Number of master port I/O signal is 32)

Remote 10 Remote 10 )
Sla\|'e ' | 1/0 data length 8points Slave2 1 1/0 data length 8 points
| | Remote device
Master Slave 3 I/Odata length 32points
No. of occupied station
Robot controller Ver2 =1Verl

Fig. E15 Link configuration

>ZSIGSPEC ]
DO, DI, INT, MAS, SLA
48 48 32 32 64
Change? (If not, press RETURN only.)
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Appendix E. CC-Link

Allocate by ZSIGSPEC and Aux.0608-1. ’

AS Output signal

1

48

49

96

960

) AS

t Assign for local port

' ’

Channel: master port

32points

1° point

g" point

No output range

Assigned.

7

Not for use

Aux 0608-5CC-LINK parameter se@

CC-LINK output data map

1
—> Slavwel

} — Slave?2

] — 5 Slave3

=
////////
.

Fig. E16 Relation between ZSIGSPEC command, [Aux.0608-1 Signal allocation] and [Aux.0608-5
CC-LINK Parameter setting]
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ES.5 MONITOR COMMAND FOR CC-LINK

CCLINK station number = module name or function number

Function

Performs following functions for the CC-Link network:

1. Names the selected module

2. Acquires slave module information (diagnostic function)

Parameter

1. Station number
Sets the station number of the target module.  Settable range: integers from 0 to 64.
0:Master, 1 to 64: Slave

2. Module name
Sets the specified name to the selected module.  Specify the name in maximum of 7
alphanumeric characters. The name must begin with an alphabet.

3. Function number
1: Diagnose

Explanation

1. Module name setting function
Names the selected module. This name is displayed on node status screen on the teach
pendant. The module is named Nodenn as default when no name is assigned to a module
that exists on the network.  “nn” indicates the station number. For example, if the station
number is 7, the module will be named Node7. The specified module name is written into
the file as an auxiliary data when the data is saved. It is read from the file when loaded and
then the name is set.

2. Diagnostic function
Setting 1: as the function number diagnoses the selected station and acquires its information.
The items diagnosed are as below:

When 1-64 (slave) is specified
+ Reserved station
Error invalid station
Station type: Version 1/Version 2
Number of occupied stations
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Link status: Normal/ abnormal
Extended cyclic setting
Remote 10 points

When 0 (master) is specified
Master board error information

Example
Station 1 is named “sensor 1”.
>CCLink 1=sensor 1

Station number 3 is diagnosed.
>CCLink3=1

[NOTE ]

specified slave or master.

This command might not execute when there is a fatal error in the
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ES5.6 CC-LINK NODE STATUS DISPLAY

This function displays on the teach pendant, the status of each node connected to the master.
There are four types of the node status: Active, Fault, Reserved, and Error invalid.  If the node is
not registered in the network parameter for the master, its status is not displayed.

1. How to start
Starting from the teach pendant:
1)Activate C Area and display the pull-down menu.
2)Select [Signal Monitor].
3)Select [Fieldbus Node Status] from the list that is displayed.

When network status other than that for CC-Link is displayed:

4)Scroll the display screen via|§ + < or S| + .

2. Screen display
Fig. E17 shows that only CC-Link master is supported. CC-Link Node Status covers two pages.

Scroll by using S|+ Njor |S + .

Page 1: Node address 0 and slaves with node addresses 1 to 35.
Page 2: Node address 36 to 64.

Device name (Max.7 characters),
registered by CC-LINK monitor command.

Node address

1mal Momitor — CC-LINE Network Status
magter ( | ——— B | —— 12— 18— 24— 30
Model 1 | ———- 7T 13— 19 -—- A5 31
Mode2 2 | ——— g - 14 —- a0 - &b 32
Mode3 3 | —— 9 - s — 21 7y - 23
—————— 4 - 1 -—-— 16 - i - i — 3
—————— 3 - 11 -1 -— i3 — 3 -—— 3

Fig. EL7 Example of screen display (1/2 page)

When the applicable node address (station number) does not exist on the network, the node status
is displayed as *“------

The character background colors show the following status:

Green: Active Gray: Reserved

Red: Inactive Light blue: Error

No character background color: Not configured (Not registered as network parameter)
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Example

Table E11 shows the node status when the network is configured as shown in Fig. E18 and the
If the device with the specified node address is not

node status is displayed as in Fig. E19.

connected to the network, and has no device name, “------ " is displayed.
Device name | \ode address=1 Device name | Node address=5 | NO device Node address=7
sensorl (Station 4) sensor2 (Station2) name (Station1)
\/ - \/ - : Device name
(Master) Device name Device name | [, at3
actuatl actuat2
Station number =11

Station number =0

Node address=8
(Station2)

Fig. E18 Example of network configuration

Gray

Station number =10(1)

Signal Monitor - CO-LINK Hetwork Status
&= Green —— 40 —— B 32
------ Iy = 2 = g =— &
—————— g =——— 88 == Wy — &
—————— g = 8 — ) — &
Light blue

Fig. E19 Example of screen display

Table E11 Node status

Station | Device
Status
number name
1 sensor 1 | Fault status
5 sensor 2 | Reserved status
7 Node 7 | Run-status, but no device name is set
8 actuat 1 | Run-state.
10 actuat 2 | Error invalid status
11 actuat 3 Not connected (Device name is registered, but the device was not
registered as registered station.)

[ NOTE ]

The CC-Link device names are valid only in AS applications.
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ES.7 LED INDICATOR

CC-Link master card has six LEDs mounted at the front. The functions of the LEDs mounted at
the front are shown below.

Fig. E20 LED Layout

LEDLayout
O O+—7
== rov ] [ | run
i
== so I [ g
ERR. - L ERR.
Not [~~~ 7777 Not
used =———4 =———d used
[7777 Not
O sside | N === used

Table E12 LED display
Status Description

ON: Interface board is normal

OFF: Watchdog timer error

L RUN (Green) ON: Data link processing.

ON: Data link communication error

RUN (Green)

L ERR. (Red) . o .
Flashing: Station in operation, mode change
SD (Green) ON: Sending data
RD (Green) ON: Receiving data
ON: Switch setting error (L ERR. is also ON) master
duplicated
ERR. (Red) Parameter error

Communication error
Flashing: Data link error in other stations (for master station)
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E5.8 WORD DATA ACCESS

This section explains about function, monitor command and program instruction to access word
data.

Function
PLCAIN (Integer input data number)

Function
Returns the value of the specified integer input data number.

Parameter
Integer input data number
Specifies input data number in integer.  Setting range: 1 - 128

Example
aa=PLCAIN (12)  Returns the value set for 12th integer input data.

Monitor command
PLCAOUT Integer output data number = Real numbers

Function
Set real numbers for specified integer output data number.

Parameter
1. Integer output data number
Specifies output data number in integer.  Setting range: 1 - 128

2. Real numbers
Specifies real numbers for output data number in decimal.  Variable name is also acceptable.

Setting range: 0 - 65535

Example
>PLCAOUT 13=120 Specifies 120 (decimal) for 13th integer output data.
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Program instruction

PLCAOUT Integer output data number = Real numbers

Function
Sets real numbers to the specified integer output data number.

Parameter

1. Integer output data number
Specifies output data number in integer.  Setting range: 1 - 128

2. Real numbers
Specifies real numbers for output data number in decimal.  Setting range: 0 - 65535
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APPENDIX F CANOPEN (E CONTROLLER)

F1.0 OUTLINE OF CANOPEN FOR ROBOT CONTROLLER

For CANopen slave interface card, AnyBus-S CANopen slave card is used. The features of
CANopen interface are shown below:

a. Protocol & Supported Functions
Protocol : CAN Application Layer ( CAL ) protocol
Baud rate range : 10 kbit/s-1Mbit/s

b. Physical Interface

Topology : Master-Slave communication
Fieldbus connectors : 9 pin male DSUB.
Isolation : The bus is galvanically separated from the other

electronics with an on board DC/DC converter.

c. Configuration & Indications

Address range :1~99.

Maximum cyclic I/O data size : max. 32 bytes in, max 32 bytes out (256 points
for each).

LED-indications : Status indication, Run indication and Power

d. Data Exchange
I/O data transmission : The module supports unscheduled data exchange.

[NOTE ]

The connectivity with all CANopen products has not been confirmed.
We assume that it is generally possible; however, we do not guarantee the
connection with all CANopen products.

[ NOTE ]

The 10 communication with CANopen is possible up to 256 points for
both input and output.
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F2.0 PROCEDURE BEFORE OPERATION

Follow the procedures shown below. indicates an individual process for each fieldbus.

1. Prepare the fieldbus interface board. (See Chapter 3.)

__________ b

Set the baud rate and node address (slave). (See F3.3.1and F3.3.2.)

!

3. Turn robot controller power ON.

4. Set the allocation for the fieldbus interface. (Signal allocation setting)
In step 5 below, before resetting the number of external 1/0O signals lower than the current
setting, ensure the number of signals to be set (via Aux. 0611) matches the number
allocated in Aux. 0608-1. (See Chapter 5, Example 2.)

!

5. Set the number of external 1/O signals.  (See Chapter 5.)

!

6. Set relation between physical I1/O interface and master/slave ports. (See Section 6.1.)

l

7. Turn robot controller power OFF then ON.

}

8. Set the signal allocation data.  (See Section 6.2.)

!

9. Set the order of signals for the master/slave ports. (See Section 6.3.)

__________ b

Please follow a manual of a master device like PLC to configure a CANopen
network. If you use the network configuration tool (ex. Sycon: Configuration
software, Hilscher GmbH.), you should install EDS file into the designated
area by the tool. (See F3.3.)

}

11. Start operation.
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F3.0 CANOPEN - SLAVE

F3.1 MECHANICAL OVERVIEW OF MODULE

Figure F1 is top view of AnyBus-S CANopen card appearance.

Application
Connector
AN

-

x10 x1 \
| — | - .
CANOPEN Interface LED indicators

(Refer to Appendix F “4.1. ‘(‘gelteErI;Q Aappehdix"F
CANOPEN connector ") : indications”)

; : Address Setting rotary switches
Baud Rate Setting rotary switches i/
(Refer to Appendix F “5.2. (Refer to Appendix F “5.1.

CANOPEN connector ") Node Address’)

Fig. F1 Overview of AnyBus-S CANopen Card (Top view)

F3.2 CANOPEN CONNECTOR

It is recommended to use a 9-pin D-Sub connector (DIN 41652 or corresponding international
standard) with the pinning according to CiA DS-102, Version 2.0.

In Kawasaki robot controller application, Kawasaki recommends that this D-sub connector shall
be used. If you use the other type of connectors, Kawasaki will not be responsible for it.

The connector of the cable is a female type: it is a male connector on the AnyBus-S card. Table
F1 shows the Assignment of Signals.
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Pin Name Function
1 - Reserved
2 CAN_L CAN_L Bus line (dominant low)
3 CAN_GND CAN ground
4 - Reserved
5 CAN_SHLD | Optional CAN Shield
6 GND Optional ground
7 CAN_H CAN_H Bus line (dominant high)
8 - Reserved
9 - Reserved
Table F1 9-Pin D-Sub Connectors
F3.3 CONFIGURATION

F3.3.1 BAUD RATE

The baudrate is configured with the lowermost one decimal rotary switch. Baud rates supported
by the AnyBus-S CANopen module are :

No
Baud rate

Not available
10 kbit/s

20 kbit/s

50 kbit/s

125 kbit/s
250 kbit/s
500 kbit/s
800 kbit/s

1 Mbit/s

Not available

O Oo|INOOD|O|RWIN|FP|IO|-
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F3.3.2 NODE ADDRESS

Before using the fieldbus system, set up the address with two rotary switches on the module.
This enables address settings from 1-99 in decimal format. Look at the front of the assembled
set of ANYBUS-S-card and 1TJ board as Figure F2.

1TJ board ANYBUS-S card

/

2:|

x1
L Rotary switches for address setting

‘/ x10

[~ Rotary switches for baud rate setting

| [e[e]®

Fig. F2 Interface Board (Front View)

In the above figure, the middle switch is used for the ten setting and the uppermost switch is used
d for the setting of the integers.

Address=(Middle Switch Settingx10)+(Upper Switch Settingx1)

[NOTE]
The address cannot be changed during operations.
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F3.3.3 EDS FILE

EDS (Electronic Data Sheet) is an ASCI|I file, including information of the device.

The Network Configuration tool refers to the EDS file when the network is configured.
(Example : Sycon (*Configuration Tool Software” composed by Hilscher GmbH.))

Before the network configuration, install the EDS file into a personal computer which executes
the Configuration. Please follow a manual of the configuration tool to install EDS file into the
designated area by the tool.

Kawasaki supplies the EDS file for this ANYBUS-S-CANopen.

Personal computer

O )

CANOPEN CANOPEN net cable
network

configuration cetting inf _ >
Tool etting information

Device inform.

Device (master)

EDS file
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F3.4 LED INDICATOR

The AnyBus-S is equipped with four LEDs and one LED on the board in the front section. The
specification of the LED is as follows:

— 23
1TJ board AnyBus-S card

A N
1 4

LED1 : Status indication
LED?2 : Run indication
LED3 : Error indication
LEDA4 : Power indication

Fig. F3 Indicator Front View

Table F2 State indication

Name of LED Status Description
1.Status Off Normal operation
indication Red Unrecoverable fault detected

Table F3 Run indication

Name of LED Status Description
Off Module not powered
Green Module is in the OPERATIONAL state
izr;dlz\i)s;ion Green, single flash Module is in the STOPPED state
Green, blinking Module is in the PRE-OPERATIONAL stat
Red, blinking Bus initialisation fault

Table F4 Error indication

Name of LED Status Description
Off No error
Red Bus off
3. Error ) T
e Red, single flash Warning limit reached
indication
Red, double flash Error Control Event
Red, triple flash Sync Error
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Table F5 Power

Name of LED Status Description
4.Power Off Module not powered
indication Green Module powered

Watchdog LED (on AnyBus card)

Table F6 Watchdog
Name Status Description
Flashing green (1 Hz) | Module is initialized and running.
Flashing green (2 Hz) | Module is not initialized
Watchdog Flashing red (1 Hz) RAM check fault
Flashing red (2 Hz) ASIC and Flash ROM check fault
Flashing red (4 Hz) DPRAM check fault
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APPENDIX G PROFINET (E CONTROLLER)
G1.0 OUTLINE OF PROFINET FOR ROBOT CONTROLLER

As PROFInet 10 device interface card, AnyBus-S PROFInet adapter card is used. Available
PROFInet board supports real-time communication in 10 device. Use CP1616 (SIEMENS) as
the interface card for PROFInet 10 controller. CP1616 can be used as 10 controller, as well as
10 device.

[NOTE ]
The connectivity with all PROFInet products has not been confirmed. It is generally

possible; however, Kawasaki does not guarantee the connection with all PROFInet
products.

G-1
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G2.0 PROCEDURE BEFORE OPERATION

1. Prepare the fieldbus interface board. (See Chapter 3.)
' 2. Configure the fieldbus interface card.(Network configuration) |
(Anybus) Set the IP address, subnet mask etc. for the network configuration via Aux.
060804. i
(Anybus) Register the device name via Aux. 060807. (See Section G3.3.) :

3. Turn controller power ON.

4. Set the allocation for the fieldbus interface. (Signal allocation setting)
In step 5 below, before resetting the number of external 1/0O signals lower than the
current setting, ensure the number of signals (Aux. 0611 Number of 1/0 Signals)
matches the signal allocation to the ports (Aux. 060801). (See Chapter 5, Example 2.)

!

5. Set the number of external 1/0 signals. (See Chapter 5.)

l

6. Set relation between physical I/O interface and master/slave ports. (See Section 6.1.)

!

7. Turn controller power OFF then ON.

}

8. Set the signal allocation data. (See Section 6.2.)

!

9. Set the order of signals for the master/slave ports. (See Section 6.3.)

}

! 10. Network configuration.

! (Anybus) Follow the manual for the master device (PLC etc.) and configure the network.
(CP1616) Use configuration software (See Section G4.3) and configure the network. i
After completing the configuration, turn the controller power OFF and then ON.;

11. Start operation.
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G3.0 PROFINET — 10 DEVICE (ANYBUS)

G3.1 MECHANICAL OVERVIEW OF MODULE

The outline view of AnyBus-S PROFInet card (plane view) and the interface board with 1JF/1TJ
board and AnyBus-S PROFInet card (plane view) are shown below in Figres G1 and G2
respectively.

Application connector\>

. "

RJ45 connector LED indi
indicator
(See section G3.2) _
(See section G3.5)

Fig. G1 AnyBus—S PROFInet card (Top view)

/AnyBus—S card

1JF/1TJ board —

Fig. G2 Interface board (Front view)
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Appendix G. PROFINET

G3.2 CONNECTOR

G3.2.1 PROFINET-DP CONNECTOR

Table G1 shows RJ45 connector pins.

Table G1 RJ45 connector

Y
5

Signal Function

TD Send+

TD- Send-

RD+ Receive+

Not used

Not used

RD- Receive-

Not used

O N OO OB WIN|F

Not used

G3.3 CONFIGURATION

G3.3.1 NETWORK SETTING

Set IP address, Subnet Mask, Gateway address on [Aux.0608 Signal Allocation] — [4. Set

Ethernet Configuration].

5ignal A1location

1, &1locate Signals to Ports

2, bzsign Ports to Physical Interfaces
3. Set Signals Order

4, Set Ethernet Configuration

B, CC-LINK Parameter Setting

6, Devicellet Set
7. PROFInst Set

Selects 81locate Sienals to Ports

G-4
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fux, sInput/Output Signal:Signal 8llocation:Set Ethernet Configuration 2/ 2

olave Port =y 4

TP Address 2] ms.[ 0.1 2

Subnet Mask [PEn L PEELPERL[ 0

Gateway [ 0. 0.0 0.1 10

Timeout [10 = (Modbus-TCP) 10 e
Primary DMS Server [ 0.0 0. 0.0

Secondary INS Server [ 0. 0. 0. 0

Hostname

Domain Name |

I0 commection size [0 word

Effective IP Address 10, 11, 12, 13
MAC Address 20:21:22:23:24:25

|
bets IP Address
Tnput range : [0 - 255]

IP Address, Subnet Mask, Gateway
Specify the value of each item in decimal format by inputting numbers between 0 and 255.
Inputting O for entire IP address, the values of dip switch on the card is used as IP address.

The default settings of PROFInet 10 card are as follows.

Slave port:
IP address :192.168.0.2
Subnet Mask : 255.255.255.0
Gateway :0.0.0.0

The following IP addresses cannot be used.
0.X.X.X.
127 X.X.X.
X.X.X.0
X.X.X.255

Timeout
The set value is invalid.

(Modbus-TPC)
The set value is invalid.

Primary/ Secondary DNS Server
The set value is invalid.
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Hostname, Domain Name
The set value is invalid.

10 connection size
The set value is invalid.

The displayed Effective IP and MAC addresses cannot be changed. The actual IP address of
AnyBus-S PROFInet card is displayed as the Effective IP address. Effective IP and MAC
addressed are displayed by 0 if AnyBus-S PROFInet card is not mounted.

[NOTE ]

1. MAC address cannot be changed.
2. IP address cannot be changed on [Aux.0812].

G3.3.2 DEVICE NAME SETTING (AUX. 060807)

Set the device name on [Aux.0608 Signal Allocation] — [7. PROFInet Set] so PLC can identify
each 10 device.

fux, = Input/Output Sienal:Sienal A1location:PROFInet Set

Master Port — ]

[evice Name] |
clave Port —y 4

Device MName|

sets Device name
Input ranse : 63 characters
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G3.3.3GSD FILE

GSD file is a data sheet containing all necessary information about each device. Each device in
PROFInet network field is associated with a GSD file which is used for network configuration.
Therefore, install the GSD file into the personal computer that executes the network configuration.
The 10 board for GSD is provided by Kawasaki.

Personal computer

4 N

PROFInet Device (master)
network
configuration RS232 cable
tool .
f’l» —
GSD database
Device and setting \ /
information
GSD file
Fig. G3 GSD File

G3.4 LED INDICATOR

AnyBus-S PROFInet 10 board has four LEDs mounted at the front and one LED on the board.
The functions of the LEDs mounted at the front are shown below.

“« P
- N

1JF/1TJ board —_ L AnyBus-S card

LED1: Link

LED2: Communication status
LED3: Module status X
LED4: Not used

Fig. G4 Front view of LED indicator
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Table G2 LED indicator

status

Name of LED Status Description
1. Link Green Linked
Green flashing Sending data
OFF Not linked, or power is not supplied.
2. Communication | Green Connected to 10 controller. 10 controller is in

operation.

Green flashing (once)

Connected to 10 controller. 10 controller is

not in operation.

OFF

Unconnected to 10 controller

3. Module status

Green

Initialization is complete. Normal state.

Green flashing (once)

Available diagnostic data

Green flashing (twice)

Used by the engineering tool for identifying the
Anybus module.

Red flashing (once)

Error in configuration:

1. Too many modules/sub-modules.

2. Too may IO channels.

3. Configuration failure. (No module or wrong
module)

Red flashing (three
times)

Allocated station name or IP address is not
existed.

Red flashing (four
times)

Internal error.

OFF

Power is not supplied or initialization is not
complete.

G-8
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G4.0 PROFINET - 10 CONTROLLER, IO DEVICE (CP1616)

This chapter expalins CP1616 card (SIEMENS) used for E controller. Mount CP1616 card on
PCI adapter board (1UQ board/1YQ board) and install it into the robot controller.

G4.1 MECHANICAL OVERVIEW OF MODULE

Top and front views of CP1616 card are shown below in Figres G5 and G6.

RJ-45 connector

PCI Bus connector

Fig. G5 Outline of CP1616 card (Top view)

|:<-L’/ LED for diagnosis

e
Ofs-
© I External power supply
g connector
=
RJ-45 connectors
i
=
&
n |
=
P
n_|
r’4
CP1616

Fig. G6 Outline of CP1616 card (Front view)
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Outline view of the interface board with CP1616 mounted on PCI adapter board (1UQ board) is
shown in Figure G7-1.

CP1616

Y =

AN

1UQ board
/ Q

— PCI Bus connector

Fig. G7-1 Outline view of interface board when CP1616 card
and 1UQ board are connected (Top view)

Outline view of the interface board with CP1616 card mounted on PCI adapter board (1YQ
board) is shown in Figure G7-2.

CP1616
@, — 1YQ board
@»
) —
‘K

PCI bus connector

Fig. G7-2 Outline view of interface board when CP1616 card

and 1YQ board are connected (Top view)
G-10



D/E Series Controller

Appendix G. PROFINET

Kawasaki Robot General Fieldbus I/0 Usage Manual

G4.2 CONNECTOR

G4.2.1 RJ-45 CONNECTOR

CP1616 card has four RJ-45 connectors.

connected to RJ-45 connector. Table G3 shows RJ45 connector pins.

Table G3 RJ45 connector

Personal computer or PFOFINET 10O device is

Connector ) )
) Signal Function
pin
1 TD Send+
2 TD- Send-
3 RD+ Receive+
4 Not used
5 Not used
6 RD- Receive-
7 Not used
8 Not used

G4.2.2 EXTERNAL POWER SUPPLY CONNECTOR

This connector supplies external power to Ethernet switch built in the card.
specifications of the external power.

Table G4 Specification of external power

Table G4 shows

Power specification

current

Electrical Needed
insulation

Rated voltage 6-9VvDC
Consumption Approx. 0.8 A

Connector specification

DC plug

External diameter 3.5 mm (-)

Inside diameter 1.35 mm (+)
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G4.3 CONFIGURATION
For CP1616 card, use SIMATIC Manager STEP 7 (SIEMENS) to set the communication

environment and configure the networks. Install STEP 7 on personal computer and connect it to
the RJ-45 connector on the CP1616 card and set the environment and configure the networks.

G4.3.1 CATALOG FILE (GSDML)

GSDML is ASCII file containing information about specific device type. Configure the networks
based on GSDML via STEP7 (network configuration tool). Use the GSDML provided by
Kawasaki.

G4.3.2 ENVIRONMENT SETTINGS

For CP1616 card, set IP address, Subnet mask, Gateway, Device name via Edit Ethernet Node
function of SIMATIC STEP7.

Edit Ethernet Node x|
—Ethernet node
Modes accessible online
MAG address: Il Erowse... |

—5et IP configuration

i+ Use IF parameters

Gateway

IP address: | i+ Do not use router

Subnet mazk: |  Usze router

fddrezs: I

" Obtain IF address from a DHCP zerver
—Identified by
* | Client 10 ) MAC address ) Device name

Glient 10: |

frzzien IF Confievration |

—Assign device name

Device name: | fAzzign Name |

—Rezet to factory cettings

Rezet |
Cloze | Help |
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G4.3.3 NETWORK - CONFIGURATION

Configure the networks for PROFINET via hardware configuration of STEP 7. After
downloading the network configuration data to CP1616 card, turn the robot controller power OFF

and then ON.

For details about STEP 7, refer to the manual of SIEMENS below and manual for STEP 7.

“SIMAIC NET Industrial Communication Commissioning PC Stations - Manual and Quick Start

Configuration Manual, Release 06/2008 C79000-G8976-C156-11"

8% HW Config - [SIMATIC PC Station(1) (Configuration) — test_pnio_480] =N R ==
@l Station Edit Insert PLC View Options Window Help

DB B & ulin oo | | %2 | n2

NElE]

oix|

|| Eind | i

(0 PG
1 i GP1616
W D - Ethernet(1): PROFINET-I0-System (1110) Profile: [Standard £
Xr PR Part ¥ -
wren [[ A I I Bl
(11 TM153- 3 ABS-F ; .
X1 P8 Fort 7 & & B PROFINET 10
va = ] :
SIMATIG FC Based Control 30
B, SIMATIS PG Station
« v
- o
Index | [ Module Order number Fir.. | M. |1. |Comment
1 & CP1616 6GK1 161-6AA00 (V25 1638
X7 AN-10 76384
Xt P[] Pert 7 fﬂ
16381

X1 P Part 2

X1 P[] Part 3

1637

X1 P[] Part 4

7637

2

4 i D

3

PROFIBUS-DP slaves for t
SIMATIC 57, M7, and G7 A

4

(distributed rack)

5

Press F1 to get Help.

Appendix G. PROFINET

[NOTE ]

AS application does not control and recognize each
signal and the slave communicating with each signal.
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G4.4 LED INDICATOR
There are ten LEDs on the board. Two red LEDs shows “BF” (Bus fault) and “SF” (Group fault),
and green and yellow LEDs are provided to each RJ-45 connector.  The functions of the LEDs are

shown below.

Table G5 BF/SF LED indicator

“BF” status “SF” status Function
OFF — Communication connection established
ON — Link status error occurred
Slow blinking | — Unconnected 10 device exists
— OFF No errors, or Download in progress

ON Diagnosis data exists
Blinking .
Firmware error
every 2
Contact the vendor.
seconds
Alternate slow blinking Flash test in progress
Card error
Alternate fast blinking
Contact the vendor.

Table G6 RJ-45 port LED indicator

LED Function

Green LED (Link LED) Linked

Yellow LED (Activity LED) | Sending/ Receiving data
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G4.5 PROFINET 10 CONTROLLER, DEVICE DEDICATED AS LANGUAGE

Function
PNIOSTATUS (Device number)

Function

Returns communication status of CP1616 device or CP1616 controller.

Setting O for device number returns communication status of CP1616 device.

Setting 1- 256 for device number returns communication status of the corresponding device
connected to CP1616 controller. Unset is returned when corresponding device doesn’t exist.

Example

>TYPE PNIOSTATUS (1)
-1 ONLINE
>TYPE PNIOSTATUS (2)

0 ONLINE
>TYPE PNIOSTATUS (256)
-2 UNSET

Monitor command
PNIOSTATUS [Device number]

Function

Returns communication status of CP1616 device or CP1616 controller.

Setting O for device humber returns communication status of CP1616 device.

Setting 1- 256 for device number returns communication status of the corresponding device connected to
CP1616 controller. Unset is returned when corresponding device doesn’t exist.

If device number is omitted, communication status of all devices in use connected to CP1616 controller in
use is displayed.

Example
>PNIOSTATUS 0
DEVICE:O ONLINE
>PNIOSTATUS 1
DEVICE:1 OFFLINE
>PNIOSTATUS 256
DEVICE:256 NOT USED
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>PNIOSTATUS
DEVICE:0 ONLINE
DEVICE:1 OFFLINE

Monitor command

PROFINETM [Function number]

Function
Operates CP1616 controller board and device board.

Function number

1: Opens controller board and restarts communication.

2: Closes controller board and ends communication.

11: Opens device board and restarts communication.
12: Closes device board and ends communication.
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APPENDIX H CONTROLNET (E CONTROLLER)

H1.0 OUTLINE OF CONTROLNET FOR ROBOT CONTROLLER

As ControlNet slave (adapter) for robot controller, AnyBus-S ControlNet card is used.

1. Physical Interface
Connector: CoaxialBNC connector

2. Configuration & Indications
Address: 1 -99

3. Supported Functions
Transmission speed: 5 Mbit/s
Network Access Port (NAP)

[ NOTE ]

The connectivity with all ControlNet products has not been confirmed.
We assume that it is generally possible; however, we do not guarantee the
connection with all ControlNet products.
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H2.0 PROCEDURE BEFORE OPERATION

Set MAC_ID with rotary switches. (See H3.3.)

!

. Turn robot controller power ON.

!

. Set the allocation for the fieldbus interface. (Signal allocation setting)

In step 5 below, before resetting the number of external 1/O signals lower than the current
setting, ensure the number of signals to be set (via Aux. 0611) matches the number
allocated in Aux. 0608-1. (See Chapter 5, Example 2.)

l

. Set the number of external 1/0 signals. (See Chapter 5.)

}

. Set relation between physical 1/0O interface and master/slave ports. (See Section 6.1.)

!

. Turn robot controller power OFF then ON.

!

8. Set the signal allocation data. (See Section 6.2.)

}

9. Set the order of signals for the master/slave ports. (See Section 6.3.)

______ Lo

§_10. Network configuration.

Follow a manual of a master device like PLC to configure a network. If using
the network configuration tool (ex. RSNetWorks configuration tool software

from Rockwell Automation Inc.), install EDS file into the area designated by
the tool.

!

11. Start operation.
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H3.0 CONTROLNET - SLAVE
H3.1 MECHANICAL OVERVIEW OF MODULE

Figure H1 is outline view of the slave board (plain view).

Application

ConnectO\
O
x— WatchDogLEDindication

(Refer to H3.4)

| | |w e
N— LEDindication

/ X100 x1 , (Refer to H3.4)
Network Access Port ’\_ Add et :
(Refer to H3.2) dress Setting rotary
switches

ControlNet Channel A

(Refer to H3.2) (Refer to H3.3.2)

ControlNet Channel B
(Refer to H3.2)

Fig. H1 Outline view of slave board (Plain view)
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H3.2 CONTROLNET CONNECTOR

(1) ControlNet connector channel A/ B (BNC)
For ControlNet, channel A/ B and two BNC connectors are provided.

Ring

/

Fig. H2 BNC connector

Table H1 BNC connector pin

Signal name
Tip ControlNet
Ring Shield

(2) Network Access Port (NAP) connector

Use RJ45.
1 8
Fig. H3 RJ45 connector
Table H2 RJ45 connector pin

No. Signal Function
1 GND Signal Ground
2 - Not used
3 Tx H Transmit Data, positive
4 Tx_L Transmit Data, neg
5 Rx_L Receive Data, negative ative
6 Rx_H Receive Data positive
7 - Not used
8 Shield Connected to PE
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H3.3 CONFIGURATION
H3.3.1 MAC_ID (ADDRESS)

Before configuration, set the robot controller’s address on the network via the two rotary switches
on AnyBus-S card. Settable range for the address is 1 t0 99.  The figure below shows the front
view of the interface board with ANYBUS-S card set on 1JF/1TJ board. (Fig. H2)

1TJ boar ANYBUS-S card
(For ControINet()j\ /

X1
“ Rotary switch for address setting

- X10

O] |OQpe

Fig. H4 Interface board (Front view)

Address is expressed in two digits number using the two rotary switches. The lower switch sets
the tens place, and the upper switch sets the ones place.

Address = (Value of lower switchx10) + (Value of upper switchx1)

[ NOTE ]
Address cannot be changed during operation.
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H3.3.2 EDS FILE

EDS (Electronic Data Sheet) is an ASCII file containing the necessary information for the device.
The EDS file is required when using network configuration tools (e.g. RSNetWorks configuration
tool software from Rockwell Automation Inc.) to configure the network. In this case, install the
EDS file into the personal computer before executing network configuration. When installing
EDS file, follow the manual of the configuration tool. The EDS file for the slave board is
provided by Kawasaki.

Personal computer

Adaptor Device (master)
DeviceNet cable
™| RSNetWorx T . "
Setting information
Device ;/

information

Fig. H5 EDS file

EDS file

H3.4 LED INDICATOR

The slave board has four LEDs on the front of the board and one on the card.  The specifications
for the LEDs are as shown below.

1JF/1TJ board
— |, — Slave board

17 N 4
LED1: Module status
LED2: Channel A
LED3: Channel B
LEDA4: Module

Fig. H6 Front view of LED Indicator
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Table H3 LED indicator

Name of LED Status Description

1 Module status Green ON | Run status
Green Idle status
flashing
Red ON Major fault
Red Minor fault
flashing

2 Channel A OFF Not initialized

and Red ON Unrecoverable fault

3 Channel. B Red & Self testing
green,
flashing
Red Configuration error; duplicate MAC ID etc.
flashing

2 Channel A OFF Channel invalid status

or Green ON | Channel normal status

3 Channel. B Green Temporary error (node is normalt), or not
flashing configured
Red No nodes, or media fault
flashing
Red & Network configuration error
green,
flashing

4 Module OFF Not connected
Green ON | Connected

Watchdog LED (on slave board)

Table H4 Watchdog

Name Status Description
Green flashing (1 Hz) | Module is initialized and running.
Green flashing (2 Hz) | Module is not initialized
Watchdog Red flashing (1 Hz) RAM check fault
Red flashing (2 Hz) ASIC and Flash ROM check fault
Red flashing (4 Hz) DPRAM check fault
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APPENDIX | SOFTWARE ETHERNET/IP (E CONTROLLER)

11.0 OUTLINE OF SOFTWARE ETHERNET/IP

EtherNet/IP communication is executed by using Ethernet port (port 2) on main CPU bord.

Main features of the software EtherNet/IP are shown below:

1. Communication speed: 10/100 Mbit/s

2. Cable: Twisted pair cable (Connector: RJ45)

3. IP configuration: Execution by using robot controller teach pendant
4. Protocol: EtherNet/IP

Software EtherNet/ IP scanner can communicate with up to 3 adapters.

[NOTE ]

1. The max. number of 10 signals in the port is 960 for input and 960 for
output.

2. Depending on the number of 10 signals used in each connected adapter,
the number of connectable adapters might become less than 3 ( max.
number ).

[NOTE ]

The connectivity with all EtherNet/IP products has not been confirmed. We
assume that connection is generally possible; however, we do not guarantee the
connection with all EtherNet/IP products.

[ NOTE ]

When using Kawasaki’s TCP/IP Communication function via Ethernet and
EtherNet/IP at the same time, create individual network for each
communication.

Appendix I. Software EtherNet/IP
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12.0 PROCEDURE BEFORE OPERATION

Follow the procedures shown below. indicates an individual process for each fieldbus.

1. Execute wiring. (See Chapter 13.0.)

2. Turn robot controller power ON.

!

3. Set relation between physical 1/O interface and master/slave ports. (See Section 6.1.)

E4. Network configuration. ;
o _S'éf_t'ﬁe'_lﬁ'éd_dfé;s_, subnet mask etc. for the network configuration via Aux.
function0608-9-1. (See Chapter 14.0.)
5. Set thelallocation for the fieldbus interface. (Signal allocation setting)
In step 6 below, before resetting the number of external 1/0 signals lower than the
current setting, ensure the number of signals to be set (via Aux. function 0611) matches
the number allocated in Aux. function 0608-1. (See Chapter 5, Example 2.)

!

6. Set the number of external I/O signals. (See Chapter 5.)

|

7. Turn robot controller power OFF then ON.

!

8. Set the signal allocation data. (See Section 6.2.)

!

9. Set the order of signals for the master/slave ports. (See Section 6.3.)

____________ Lo

10. EtherNet/IP configuration; (See Chapter 15.0.)
(Adapter) Set the number of signals and offset via Aux. function 0608-9-3 and then register
devices by using PLC
(Scanner). Set the data for adapters to be connected via Aux. function 0608-9-4.

!

11. Turn robot controller power OFF then ON.

}

12. Start operation.
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13.0 WIRING PROCEDURE (CONNECTION OF ETHERNET CABLES)

For EtherNet/IP communication, use the shielded cable of category 5e or more and connect it to
Ethernet port 2 on main CPU board.

Main CPU board

Connect to the lower
Ethernet port (port 2)

14.0 NETWORK CONFIGURATION

Set the network configuration data (IP address etc.) for Ethernet port via Aux. function 0608-9-1.

Gz, sInput/Output Sisnal:5Sienal 41location:Software Etherblet/IP settl

Portz

IP dddress |[[32).63 . 1.3
Host Name tamesys—

Subnet Mask [55, [BRR L 2B L[ 0
Gateway [ 0.[ 0. J.[ 0
Primary DNS Server o, 0. 0. 10
Secondary NS Server 0. 0., 0, 0
Domain Name

MaC Address ethl 00:09:0F:03:01:13
Network Address 192,188, 1. 0

| | | |
betes IP Address
Input range : [0 - 2558]

After registrating IP address, turn the robot controller power OFF then ON to restart.

[ NOTE ]
The same network address can not be set to both Portl1 and Port2.

1-3
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15.0 ETHERNET/IP CONFIGURATION

15.1 ETHERNET/IP ADAPTER SETTING

15.1.1 SETTING FOR ROBOT CONTROLLER

Set data for robot controller used as EtherNet/IP adapter via Aux. function 0608-9-3.

fux, :Input/Output Signal:Sienal &1location:Software Etherllet/IP settl

Instance Type Size(byte) Offset (byte)
DutputSisnal 00000064 09 [ 32 [ 28
Inputisignal 00000096 3] 32
Configlata 00000400 ap 100

| |
Input range : [0 - BB535]

Set the offset values and sizes for output and input signals in unit of byte.

Example) Enter 256/8=32 (bytes) to register 256 points.
Enter 960/8=120 (bytes) to register 960 points.

For [Offset], set the offset values of signal start position for the master or slave port where the
interface is set. (See Section 15.3. for details)

15.1.2 ADDING ADAPTER MODULE TO PLC
15.1.2.1 ADDING TO ROCKWELL AUTOMATION PLC

This section explains how to add the adapter module to ControlLogix controller system of
Rockwell Automation.

For ControlLogix controller system, refer to the manual below.
ControlLogix system user‘s manual 1756-UM001M-JA-P
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15.1.2.2 ADDING MODULE TO I/0O CONFIGURATION TREE
This section explains how to configure module on RSLogix 5000 software.
Follow the procedures below to add the module to 1/0 Configuration tree.

1. Right click on [Ethernet Bridge] module to select [New Module] from I/O Configuration tree

as shown below.

#-Lgg Predefined
O Module-Defined
[ Trends
=13 A0 Configuration
=83 1756 Backplane, 1706- 44
L B [0] 1756-L615 non_safety
8 [ 1786-LSP non_safety:Partner
=- [ [3]1756-ENBT/A ENBT

"2

| ﬂ Mew Module...

BiiE sl | 2 Faste Cir -+

Print

2. [Select Module] dialogue box appears.
Click on [+] of Select Module dialogue box to display the module list.

3. Click on [ETHERNET-MODULE] and then click on [OK] on the dialogue box.

ot hModule
Madule |Description |‘Jendor |
- 1794-AENT 1794 10100 Mbps Ethernet Adapter, Twisted-Pair M. P.IIen—EIradIe;l
- Ghecker 4G1 Checker 4G Series Cognex Gorg
- Ghecker 4G7 Checker 4G Series Cognex Gorp
... DataMan 200 Ser.. ID Reader Coenex Gorp
.. DataMan 500 Ser.. ID Reader Coenex Gorp
... DataMan 8000 5. ID Reader Cognex Gorp
- Drivelogix5730 E.. 10/100 Mbpz Ethernet Port on Drivelogix5730 Aillen—Bradle
- E1 Plug Electronic Overload Felay Communications Interface Allen—Brad|
-.ETHERMET-BRL. Generic EtherMet/IP CIP Bridee Allen—Eradle
BEETHERMNET-MOL.  Generic Ethernet Module A llen—Erad|
. EtherMet/TP SoftLoendbB00 EtherMet/IP #illen—Bradle
- In=Sight 1700 Ser.. VWigion Swetem Coenex Gorp
- In=Sight 3400 Ser.. VWizion Swetem Coenex Gorp
. In=Sieht 3000 Ser.. VWigion Swetem Cognex Gorp =
LIn=Sieht Mickn S Wisinn Swetem ey e
I |

Find... | gddFavoritel

By Categony I By Wendor I Favorites I

(1] | Cancel | Help F
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15.1.2.3 MODULE PROPERTIES AND GENERAL DIALOG BOXES

Follow the procedures below to configure module via Module Properties and General dialogue
boxes.

1. Duble click on [Generic EtherNet/IP Safety Module] on I/O Configuration tree to display
[Module Properties] dialogue box below.

B "odule Properties: ENET (ETHERMET-IODULE 1.13

General |I:Dnnection| fodule Infol
Type: ETHERMET-MODLULE Genernic Ethernet Module
Wendaor: Allen-Bradley
Parent; EMET
Name: INDN_S.-’-‘«FE i Connection Parameters
Aszzembly .
Description: ;I Instance: Size:
Input: [100 [z =] @i
= | e [150 [¢ =] iz26i
C E t|Data - DIMT ¥ z .
Sl EEmE I o8 —I Configuration: |1|324 ID j [8-hit)
Addrezs / Host Mame
' |P Address: | 192 168 . 1 32 Status rEut | |
" Host Mame: I Statis Dutput:l
Statusz: Offline ok I Cancel | Aol | Help

Name
Enter a specific name.

IP Address
Enter the IP address set in 14.0.

Description
Enter description if necessary.

Connection Parameters

Enter 100 for Assembly Instance of Input.

Enter 150 for Assembly Instance of Output.

Enter 1024 for Assembly Instance of Configuration.

Enter input signal number in long word (4 bytes) for Size of Input.
Enter output signal number in long word (4 bytes) for Size of Output.
Enter O for Size of Configuration.
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Ml lodule Properties: ENET (ETHERNET-MODULE 113

Requested Packet Interval (RPI)
Enter RPI.  Min. RPI is 10.0 ms.
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15.2 ETHERNET/IP SCANNER SETTING

Robot controller has scanner function of EtherNet/IP and can control up to 3 adapters.

Use Aux.

function 0608-9-4 to set data for adapters to be controlled by robot controller.

Sz, sInput/Output Signal:Sienal Allocation:Software Etherlet/TP settdi 1/ 3

setting 1
Instance [1d]
networkPath [192.[188.[ 1.[ 71
TargetConfisComnInstance [0
TargetProducingConnPoint [ 100
TargetConsumingConnPoint [ 150
TargetConsumingConnTag [
TargetProducingCommTag |
ProducingDataRate [ 10
ConsumingDataRate [ 10
DutputRunProgranieader [0
InputRunProgramfeader [0
| | |
Trput range = [0 - 128]
Parameters Type | Unit | Description
Instance DEC | - Set Instance number of adapter (1 - 128)
Network Path DEC |- Set IP address of adapter.  Set all IP address
fields to O for non-use.
Target Configration DEC |- Set Instance number of set data based on EDS of
Connection Instance the adapter to be connected.
Target Producing DEC |- Set Instance number of output data based on EDS
Connection Foint of the adapter to be connected.
Target Consuming DEC | - Set Instance number of input data based on EDS.
Connection Point
Target Consuming CHR | - Enter Tag name (Input). (Up to 256 characters)
Connection Tag
Target Producing CHR | - Enter Tag name (Output). (Up to 256 characters)
Connection Tag
Producing Data Rate DEC |ms | SetRPI of output data. (Min. 10 ms)
Consuming Data Rate DEC |ms | SetRPI of input data. (Min. 10 ms)
Output Run Program DEC |- Set header (Output)
Header Entering 1 sends output data with a header added
to the first 4 bytes of output data. Normally input
0.
Input Run Program Header | DEC | - Set header (Input)
Entering 1 considers the first 4 bytes of input data
as a header. Normally input 0.
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Sz, -Input/Output Sisnal:Sienal Allocation:Software Etherlet/TP settd 2/ 3

Setting 1

ProducingCommectionType [[2000
ConsumingComnectionType 4000
ProducingPricrity 0200
ConsumingPricrity 0200
TransportClass [T
TransportType [ 00
Timeouttultiplier [ 2
WatchdogTimeoutdction 3
WatchdogTimeoutRecomectlelay 1000
HostIPAddr FEFFEFEFE

| |
Input range : [0x0 - (xFFFF]

Parameters Type Unit | Description

Producing Connection Type HEX |- Set output connection type.
0x4000: Point to Point
0x2000: Multicast

Consuming Connection Type | HEX | - Set input connection type.
0x4000: Point to Point
0x2000: Multicast

Producing Priority HEX |- Set priority of output data. Normally set
0x800 (Schedule priority).

0x000: Low priority

0x400: High priority

0x800: Schedule priority

0xCO00: Emergency priority

Consuming Priority HEX |- Set priority of input data. Normally set
0x800 (Schedule priority).

0x000: Low priority

0x400: High priority

0x800: Schedule priority

0xCO00: Emergency priority

Transport Class DEC - Set communication (Transport) class.
Set 1 (Class 1) or 3 (Class 3). Normally set
1.

Transport Type HEX |- Set sending trigger type. Normally set 0

(sending after time is up).
0x00: Sending after time up
0x20: Sending after trigger of Application
object

Timeout Multiplier DEC |- Set timeout coefficient. Normally set 2.
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Watchdog Timeout Action

DEC

Set action to be takenwhen connection is
timeout. Normally set 3 (Reconnect after
delay time).

0: Delete connection

1: Delete connection after Watch dog

timeout

2: Reconnect

3: Reconnect after delay time

4: Wait for scanner reset connection

Watchdog Timeout
Reconnecttion Delay

DEC

ms

Set delay time when connection timeout
occurred.

Host IP Address

HEX

Set IP address of connecting source.
Normally set OxFFFFFFFF.

dug, s Input/Output Signal:Signal &1location:Softwars Etherllet/IP settl

Setting 1
InputScarmerOffeet 1
InputScannersize 23
ODutputicanneriffsat i
DutputScanmersize 28
pharedienorylffset i
| | |
Input range = [0 - 2147483647]
Parameters Type | Unit | Description
Input Scanner Offset DEC | Byte | Specify the data position to acquire input data.
Normally set 0.
Input Scanner Size DEC | Byte | Input data size
Output Scanner Offset DEC | Byte | Specify the data position to acquire output data.
Normally set 0.
Output Scanner Size DEC | Byte | Set output data size
Shared Memory Offset DEC | Byte | Set the offset values of signal start position for
the master or slave port where the interface is
set.

I-10
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Appendix I. Software EtherNet/IP

15.3 SIGNAL ALLOCATION FOR ADAPTER AND SCANNER

Signals for adapter and scanner are allocated based on each offset value for maseter or slave port
where the interface is set.

Up to 960 signals are available in total.

Example) The following screens show setting example of Aug. function corresponding to the
signal allocation below.

1

128
Scanner 1

256
Adapter

512

640
Scanner 2

768
Scanner 3

896

960

+ Adapter

«Scanner 1

«Scanner 2

«Scanner 3

Number of signals 256 (32 bytes), Offset 256 (32 bytes)
Start sig. No.: 257, End sig. No.: 512
Number of signals 128 (16 bytes), Offset 128 (16 bytes)
Start sig. No.: 129, End sig. No.: 256
Number of signals 128 (16 bytes), Offset 640 (80 bytes)
Start sig. No.: 641, End sig. No.: 768
Number of signals 128 (16 bytes), Offset 768 (96 bytes)
Start sig. No.: 769, End sig. No.: 896

77 Signal number

Aux. function 0608-9-3 (for adapter)

fux, :Input/Output Signal:Signal 41location:Software Ethertlet/IP settl

Outputsignal
InputSisnal
Configlata

Instance
00000064
00000096
00000400

SafetyOutputiisnal 00000304
SafetyInputSisnal 00000384

Type  Size(byte) Uffzet (byte)

0o L33 32
05 37
ap 100
89 22
%5 18

Input. range :

[0 - 65535]

I-11
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Aux. function 0608-9-4  01: Setting 1 (for scanner 1)

Petting 1
Inputfcanner(Offset [
TnputScannersize

0|
16
OutputScammerOffsst il
15
[

OutputScannersize
SharedMemorylffset 1

| | |
Input range : [0 - 2147483647]

Aux. function 0608-9-4  02: Setting 2 (for scanner 2)

&g, :Tnput,/Output Signal

Setting 2

InputScammerOffeet [
InputScannersizs

0]
16
OutputScannerlffaet il
18
0

OutputScanmersize
Sharedemory0ffset g

| | |
Input range : [0 - 2147483647]

Aux. function 0608-9-4  03: Setting 3 (for scanner 3)

fux, :Input/Output Signal:Sisnal 81location:Software Etherllet/IP settl
Setting 3

InputScanner0ffeet [
InputScannersize

0|
16
OutputScanner(ffszet il
16
£

utputScamersize
Sharedienory0ffeet 9

| | |
Input range : [0 - 2147483647]

Use Aux. function 0608-1 to relate the actual signal numbers for AS application and channel.

I-12
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15.4 ETHERNET/IP STATUS ACQUISITION FUNCTION

Function
EIPSTATUS (Instance number)

Function
Returns connecting status of adapter and scanner used in software EtherNet/IP.

Parameter
Instance number

Setting 0 for Instance number returns connecting status of adapter 0.
Setting 1 or upper number for Instance number returns connecting status of the scanner
corresponding to the set instance number.

TRUE: Connected

FALSE: Disconnected

-2: Unset

Example

>TYPE EIPSTATUS (1)

-1 Connected
>TYPE EIPSTATUS (2)

0 Disconnected
>TYPE EIPSTATUS (3)

-2 Not connected

Monitor command
EIPSTATUS [Instance number]

Function
Returns connecting status of adapter, scanner used in software EtherNet/IP.

Parameter
Instance number

Setting O for Instance number returns connecting status of adapter 0.

Setting 1 or upper number for Instance number returns connecting status of the scanner
corresponding to the set instance number.

When the applicable scanner does not exist, nothing is displayed.

When instance number is omitted, connecting status of all the available adapters and scanners is

1-13
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displayed.
Example
>EIPSTATUS 1

Instance: 1 Status: ONLINE

>EIPSTATUS O
Instance: 0 Status: OFFLINE code: #XXXX

I-14
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APPENDIX J ETHERCAT (E CONTROLLER)
J1.0 OUTLINE OF ETHERCAT FOR ROBOT CONTROLLER

For EtherCAT slave communication, AnyBus-S EtherCAT slave card isused. The features of
EtherCAT are shown below:

1. Protocol & Supported Functions

Protocol : CANopen over EtherCAT
Protocol version : DS301 v4.02
Baud rate range : 100 Mbit/s

2. Physical Interface

Topology : Master-Slave communication

Fieldbus connectors : Ethernet Connector (RJ45)

Isolation : The bus is galvanically separated from the other electronics with an
on board DC/DC converter.

3. Configuration & Indications

Address range :1-65535
Max. cyclic I/O data size  : Max. 120 bytes for input, Max. 120 bytes for output (960 points)
LED-indications . Link/Activity indication x 2, Error indication, Run indication

4. Data Exchange
Process data : Cyclic 1/O data

[NOTE]

The connectivity with all EtherCAT products has not been confirmed. We
assume that it is generally possible; however, we do not guarantee the
connection with all EtherCAT products.

J-1
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J2.0 PROCEDURE BEFORE OPERATION

Follow the procedures shown below. ;| Eindicates an individual process for each fieldbus.

1. Pre[iare the fieldbus interface board (See Chapter 3.)

2. Turn robot controller power ON

3. Setlthe allocation for the fieldbus interface (Signal allocation setting)
In step 5 below, before resetting the number of external 1/0 signals lower than the current
setting, ensure the number of signals to be set (via Aux. 0611) matches the number allocated
in Aux. 0608-1. (See Chapter 5, Example 2.)

4. Set{he number of external 1/0 signals (See Chapter 5.)

5. Setlrelation between physical I/O interface and master/slave ports (See Section 6.1.)

6. Turil robot controller power OFF then ON

7. Set{he signal allocation data (See Section 6.2.)

8. Se% the order of signals for the master/slave ports (See Section 6.3.)

9. Nétf&'éﬂi configuration |

_______________________________________

Please follow a manual of a master device like PLC to configure an EtherCAT
Network configuration. If you use the network configuration tool (ex.
TwinCAT System Control), you should install ESI file (XML format) into the
designated area by the tool. (See J3.3.1.)

!

10. Start operation.
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J3.0 ETHERCAT - SLAVE

J3.1 MECHANICAL OVERVIEW OF MODULE

Figure J1 is top view of AnyBus-S EtherCAT card appearance.

Applicatio
Connecto?\

\|
Portl —/ Port2 -/ \ o
LED indicators

EtherCAT interface
(Refer to J3.4.
(Refer to J3.2. EtherCAT) LED-indications)

Fig. J1 Overview of AnyBus-S EtherCAT card (Top view)

J3.2 ETHERCAT CONNECTOR

Use Ethernet Connector (RJ45) for EtherCAT interface. Table J1 shows the assignment of
signals.
Table J1 Ethernet Connector(RJ45)

Pin Name Function
1 TX+ Send +

2 TX- Send -

3 RX+ Receive +

4 Not used

5 Not used

6 RX- Receive -

7 Not used

8 Not used
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J3.3 CONFIGURATION
J3.3.1 SETTING FILE (ESI)

ESI (EtherCAT Slave Information) is a XML file, including information of the device.

The Network Configuration tool refers to the ESI file when the network is configured. (Example :
TwinCAT System Control) Before the network configuration, install the ESI file into a personal
computer which executes the Configuration. Please follow a manual of the configuration tool to
install ESI file into the designated area by the tool. Kawasaki supplies the ESI file for this
ANYBUS-S EtherCAT.

PC
Device (master)
EtherCAT Ethernet cable
Network >
configuration Setting information
tool
Device AN /
information
ESI file
Fig. J2 ESI File

J3.4 LED INDICATOR

The AnyBus-S is equipped with four LEDs in the front section and one LED on the board. The
specification of the LED is as follows:

1TJ board AnyBus-S card
\ /

1 N
1

LEDL1 : Link/Activityl indication
LED2 : Run indication
LED3 : Error indication
LED4 : Link/Activity2 indication

Fig. J3 Indicator Front View
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Table J2 Link/Activitylindication

Name of LED State Description
i . OFF No link sensed on Ethernet port 1
1"5:3:‘(:/9?:\\/“3/1 Green Link sensed on Ethernet port 1
Green, blinking Exchanging packets on Ethernet port 1
Table J3 Run indication
Name of LED State Description
OFF The device is in INIT state.
2.Run gﬁ‘;ﬂﬁg&ﬁﬂgw The device is PRE-OPERATIONAL state
indication Green, single flash The device is in SAFE-OPERATIONAL state
Green The device is in OPERATIONAL state
Table J4 Error indication
Name of LED State Description
OFF EtherCAT communication is in working
condition
Red, blinking General configuration error
3. Error (hight frequency)
indication Red, single flash Slave device application has changed the
EtherCAT state autonomously
Red, double flash Sync manager watchdog timeout
Red Application watchdog timeout
Table J5 Link/Activity2 indication
Name of LED State Description
4. OFF No link sensed on Ethernet port 2
Link/Activity2 | Green Link sensed on Ethernet port 2
indication Green, blinking Exchanging packets on Ethernet port 2

Other indicator: Watchdog LED (On AnyBus card)

Table J6 Watchdog

Name State Description
Green, blinking (1 Hz) | Module is initialized and running.
Green, blinking (2 Hz) | Module is not initialized.
Watchdog Red, flashing (1 Hz) | RAM check fault
Red, flashing (2 Hz) | ASIC and Flash ROM check fault
Red, flashing (4 Hz) | DPRAM check fault
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APPENDIX K CC-LINK IE

K1.0 CC-LINK IE FOR ROBOT CONTROLLER

Anybus-S CC-Link IE board is used for CC-Link IE slave communication. The feautures of
CC-Link IE are shown below.

Table K1 Communication specification

Device type Slave

Supported spec. CC-Link IE Field Network

Baud rate range 1Gbps

Maximum bit points

Number of 1/0 Input: 832 Output: 832
signals Maximum number of word data
Input: 204 Output: 204
Access method Token passing
Transmission path | Ethernet cable (Category 5e)
connector RJ45 connector

Max. number of

. 254 (Total number of master and slave station)
units connected

Auvailable station
number

(Address range on
CC-Link IE)

110120

Hardware

i ) Anybus-S CC-Link IE board and 1TJ/1UK board
configuration




D/E Series Controller
Kawasaki Robot General Fieldbus I/0 Usage Manual

Appendix K CC-Link IE

Table K2 shows combinations of the available number of signals and word data at Anybus-S

CC-Link IE board. 16 bit per 1 point is available for word data.

Table K2 Combination of bit points and word points
Bit points Word points | Bit points Word points | Bit points Word points | Bit points Word points
16 4 224 52 432 104 640 156
32 4 240 56 448 108 656 160
48 8 256 60 464 112 672 164
64 12 272 64 480 116 688 168
80 16 288 68 496 120 704 172
96 20 304 72 512 124 720 176
112 24 320 76 528 128 736 180
128 28 336 80 544 132 752 184
144 32 352 84 560 136 768 188
160 36 368 88 576 140 784 192
176 40 384 92 592 144 800 196
192 44 400 96 608 148 816 200
208 48 416 100 624 152 832 204
[ NOTE ]

The connectivity with all CC-Link products has not been confirmed. We assume
that it is generally possible; however, we do not guarantee the connection with all
CC-Link products.
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K2.0 PROCEDURE BEFORE OPERATION

Follow the procedures shown below. * indicates an individual process for each fieldbus.

1. Prepare the fieldbus interface board (See Chapter 3.)
2. Set the fieldbus interface card
Set the node number via dip switches. (See K3.3.)

}

3. Turn robot controller power ON

4. Set the allocation for the fieldbus interface (Signal allocation setting)
In step 5 below, before resetting the number of external I/O signals lower than the current
setting ensure the number of signals to be set (via Aux. 0611) matches the number allocated
in Aux. 0608-1. (See chapter 5, Example 2.)

!

5. Set the number of external I/O signals (See Chapter 5.)

}

6. Set relation between physical 1/O interface and master/slave ports (See Section 6.1.)
7 . Set the number of word data . (See K3.3.3.)

8. Turn robot controller power OFF then ON.

}

9. Set the signal allocation data. (See Section 6.2.)

}

10. Set the order of signals for the master/slave ports. (See Section 6.3.)

R i R R .
; .
1

11. Network configuration !

Make network parameter setting according to the manual for master device (PLC, etc.).

l

12. Start operation.
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K3.0 CC-LINK IE - SLAVE

K3.1 MECHANICAL OVERVIEW OF MODULE

The outline view of Anybus-S CC-Link IE card (Fig. K1) and interface board installed with
1TJ/1UK board and Anybus-S CC-Link IE card (Fig. K2) are shown below.

Application
connector
Portl
) ) Port2 LEDindication
CC-Link IE interface (See K3.4. LED-indications)
(See K3.2)

Fig. K1 Anybus-S CC-Link IE board (Plane view)

/ Anybus CC-Link IE card

. . 00000000 m

N

Fig. K2 Interface board (Front view)
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Appendix K CC-Link IE

K3.2 CABLE CONNECTION

Use Ethernet Connector (RJ45) for CC-Link IE interface. Table K3 shows the assignment of

signals.

Table K3 Ethernet Connector (RJ45)

Pin Name Function
1 TX+ Send +

2 TX- Send -

3 RX+ Receive +

4 Not used

5 Not used

6 RX- Receive -

7 Not used

8 Not used
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K3.3 CONFIGURATION

K3.3.1 NODE NUMBER SETTING

Set the node number for CC-Link IE slave via dip switches on Anybus-S CC-Link IE card.

OFF ﬁ!ﬂ!ﬁﬂﬁﬁ
ON

1 2 3 4 5 6 7 8
— _/
'
node number
LSB MSB

Fig. K3 Dip switches (node number)

Table K4 Node number setting

Switch setting Description

0 Reserve. ERROR LED turns red when set.

1-120 Valid node number setting

121-126 Invalid node number setting. ERROR LED turns red.
127 Reserve. ERROR LED turns red when set.

The example in Fig. K3 shows node number 10.

[NOTE]
Node number cannot be changed during operation.

K3.3.2 LED 3/4 ASSIGNMENT

Set LED3/4 function via dip switches on Anybus-S CC-Link IE card.

OFF ﬁ!ﬂ!ﬁﬁﬁﬁ
ON

LED3/4
LSB MSB

Fig. K4 Dip switches (LED3/4)
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Table K5 LED3/4 function assignment

Switch setting Description
ON LINK state indication
OFF RD/SD state indication.

K3.3.3 NUMBER OF WORD DATA SETTING (AUX. 060811)

Set the number of word data used for CC-Link IE communication.

Selecting [Aux. 0608 Signal Allocation] {11 CC-Link/IE Set] displays the screen below.

iz, s Input/Output Signal:Sisnal &llocation:CC-Link/IE Set
Mumber of Word
Master Port

=[]
{p)| (wp)

Slave Port

Input rangs : [0 - 204]

Number of Word Data (Master Port/Slave Port)
Set the number of word data for master port and slave port. The set values will be valid for the
CC-Link IE card allocated to each of the ports.

Default value for each port is 16. Settable range: 0 to 204.
Set the number less than the corresponding number of word data to the bit points in table K2.
Setting O disables integer (word) data communication.

Turn controller power OFF/ON after changing the settings. The set values become valid only after
rebooting the controller.
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K3.4 LED INDICATOR

Anybus-S CC-Link IE has four LEDs on the front. The specifications for the front LEDs are below.

— 2 3

Anybus-S CC-Link IE card
\ /

17 ™ 4

1TJ/1UK board

LEDL1 : Run indication

LED?2 : Error indication

LED3 : RDLED/Link2 indication
LED4 : SDLED/Link1 indication

Fig. K5 Front view of LED indicator

Table K6 Run indication

Name of LED State Description
No power
1. Run OFF No network detected
indication Network timeout
Green Normal state

Table K7 Error indication

Name of LED State Description
OEF Normal operation

No power

Station not operating normally

|2n dEi(r:;c':iron Red Duplicate station number
Master parameter error
Illegal station address during initialization
Blinking red Link error

K-8
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Table K8 RDLED/Link2indication

Name of LED State Description
OFF No data received
RDLED No power
Green Data received
3 OFF No data link
Link2 No power
Green Link is eatablished to an Ethernet network

Table K9 SDLED/Linklindication

Name of LED State Description
OFF No data transmission
SDLED No power
Green Data transmission
4 OFF No data link
Linkl No power
Green Linked is established to an Ethernet network

Other indicator: Watchdog LED (On AnyBus card)

Table K10 Watchdog
Name State Description
Green, blinking (1 Hz) | Module is initialized and running.
Green, blinking (2 Hz) | Module is not initialized
Watchdog Red, flashing (1 Hz) | RAM check fault
Red, flashing (2 Hz) | ASIC and Flash ROM check fault
Red, flashing (4 Hz) | DPRAM check fault
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APPENDIX X PRODUCT CODE LIST

Table X1 Fieldbus mother board Product code list

Applicable

Board name Type controller
D E
1JF 50999-2142 O X
10K 50999-2773 O X
1TJ 50999-2923 X O
1UK 50999-0007 X O

Table X2 PCI adpter board Product code list

Board name Type Applicable controller
EOX/E7x E9x E1X/E2X/E3X/E4AX
1UQ (INTERBUS) 50999-0192 X X O
1UQ (Oothers) 50999-0191 X X O
1YQ 50999-0430 O O O
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Appendix X Product Code List

Table X3 Fieldbus interface board Product code list

_ Applicable
Fieldbus )
Type Device name Code controller
name
D E
i slave Anybus-S DeviceNet 50999-0045 O O
DeviceNet -
master Anybus-M DeviceNet 50999-2280 O O
slave Anybus-S PROFIBUS-DP 50999-0044 O O
PROFIBUS
master Anybus-M PROFIBUS-DPV1 | 50999-0062 O O
slave Anybus-S INTERBUS 50999-2806 O O
INTERBUS
master I IBS PCI SC/I-T 50999-0184 O O
slave Anybus-S EtherNet/IP 50999-0107 O X
50999-0086 X O
EtherNet/IP
master Anyhbus-M EtherNet/IP 50999-0087 O X
50999-0088 X O
Server Anybus-S EtherNet/IP 50999-0107 O X
Modbus-TCP
(slave) 50999-0086 X O
slave 1PS 50999-2902
CC-Link © ©
master Q50BD-CCV2 50999-2738 O O
CANopen slave Anybus-S CANopen 50999-2545 X O
slave Anybus-S PROFInet 50999-0061 X O
PROFInet 10
master CP1616 50999-0177 X O
ControlNet slave Anybus-S ControlNet 50999-0077 X O
EtherCAT slave Anybus-S EtherCAT 50999-0420 X O
CC-Link/IE slave Anybus-S CC-Link/IE 50999-0425 X O

In some cases some fieldbus may not be available.
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