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Always read the following precautions and the separate "Safety
Manual" before starting use of the robot to learn the required
measures to be taken.

A Safety Precautions
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All teaching work must be carried out by an operator who has received special

training.

(This also applies to maintenance work with the power source turned ON.)
—Enforcement of safety training

For teaching work, prepare a work plan related to the methods and procedures

of operating the robot, and to the measures to be taken when an error occurs

or when restarting. Carry out work following this plan.

(This also applies to maintenance work with the power source turned ON.)
—Preparation of work plan

Prepare a device that allows operation to be stopped immediately during

teaching work.

(This also applies to maintenance work with the power source turned ON.)
—Setting of emergency stop switch

During teaching work, place a sign indicating that teaching work is in progress

on the start switch, etc.

(This also applies to maintenance work with the power source turned ON.)
—Indication of teaching work in progress

Provide a fence or enclosure during operation to prevent contact of the operator
and robot.
—Installation of safety fence

Establish a set signaling method to the related operators for starting work,
and follow this method.
—3Signaling of operation start

As a principle turn the power OFF during maintenance work. Place a sign
indicating that maintenance work is in progress on the start switch, etc.
—lIndication of maintenance work in progress

Before starting work, inspect the robot, emergency stop switch and other
related devices, etc., and confirm that there are no errors.
—Inspection before starting work



The points of the precautions given in the separate "Safety Manual" are given below.
Refer to the actual "Safety Manual" for details.
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When automatic operation of the robot is performed using multiple control
devices (GOT, programmable controller, push-button switch), the interlocking
of operation rights of the devices, etc. must be designed by the customer.

Use the robot within the environment given in the specifications. Failure to do
so could lead to faults or a drop of reliability.
(Temperature, humidity, atmosphere, noise environment, etc.)

Transport the robot with the designated transportation posture. Transporting
the robot in a non-designated posture could lead to personal injuries or faults
from dropping.

Always use the robot installed on a secure table. Use in an instable posture
could lead to positional deviation and vibration.

Wire the cable as far away from noise sources as possible. If placed near a
noise source, positional deviation or malfunction could occur.

Do not apply excessive force on the connector or excessively bend the cable.
Failure to observe this could lead to contact defects or wire breakage.

Make sure that the workpiece weight, including the hand, does not exceed the
rated load or tolerable torque. Exceeding these values could lead to alarms or
faults.

Securely install the hand and tool, and securely grasp the workpiece. Failure to
observe this could lead to personal injuries or damage if the object comes off or
flies off during operation.

Securely ground the robot and controller. Failure to observe this could lead to
malfunctioning by noise or to electric shock accidents.

Indicate the operation state during robot operation. Failure to indicate the state
could lead to operators approaching the robot or to incorrect operation.

When carrying out teaching work in the robot's movement range, always secure
the priority right for the robot control. Failure to observe this could lead to
personal injuries or damage if the robot is started with external commands.

Keep the jog speed as low as possible, and always watch the robot. Failure to do
so could lead to interference with the workpiece or peripheral devices.
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After editing the program, always confirm the operation with step operation before
starting automatic operation. Failure to do so could lead to interference with
peripheral devices because of programming mistakes, etc.

Make sure that if the safety fence entrance door is opened during automatic
operation, the door is locked or that the robot will automatically stop. Failure to do
so could lead to personal injuries.

Never carry out modifications based on personal judgments, non-designated
maintenance parts. Failure to observe this could lead to faults or failures.

When the robot arm has to be moved by hand from an external area, do not place
hands or fingers in the openings. Failure to observe this could lead to hands or
fingers catching depending on the posture.

Do not stop the robot or apply emergency stop by turning the robot controller's
main power OFF. If the robot controller main power is turned OFF during automatic
operation, the robot accuracy could be adversely affected. Also a dropped or
coasted robot arm could collide with peripheral devices.

Do not turn OFF the robot controller's main power while rewriting the robot
controller's internal information, such as a program and parameter. Turning OFF
the robot controller's main power during automatic operation or program/parameter
writing could break the internal information of the robot controller.

Do not connect the Handy GOT when using the GOT direct connection function of
this product. Failure to observe this may result in property damage or bodily injury
because the Handy GOT can automatically operate the robot regardless of whether
the operation rights are enabled or not.

Do not connect the Handy GOT to a programmable controller when using an iQ
Platform compatible product with the CR750-Q/CR751-Q/CR800/CR800-Q controller.
Failure to observe this may result in property damage or bodily injury because the
Handy GOT can automatically operate the robot regardless of whether the operation
rights are enabled or not.

Do not remove the SSCNET Ill cable while power is supplied to the multiple CPU
system or the servo amplifier. Do not look directly at light emitted from the tip of
SSCNET Il connectors or SSCNET llI cables of the Motion CPU or the servo
amplifier. Eye discomfort may be felt if exposed to the light.

(Reference: SSCNET IIl employs a Class 1 or equivalent light source as
specified in JIS C 6802 and IEC60825-1 (domestic standards in Japan).)

Do not remove the SSCNET Il cable while power is supplied to the controller.
Do not look directly at light emitted from the tip of SSCNET Il connectors or
SSCNET lll cables. Eye discomfort may be felt if exposed to the light.
(Reference: SSCNET Ill employs a Class 1 or equivalent light source as
specified in JIS C 6802 and IEC60825-1 (domestic standards in Japan).)
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Attach the cap to the SSCNET Il connector after disconnecting the SSCNET Il cable.
If the cap is not attached, dirt or dust may adhere to the connector pins, resulting in
deterioration connector properties, and leading to malfunction.

Make sure there are no mistakes in the wiring. Connecting differently to the way
specified in the manual can result in errors, such as the emergency stop not
being released. In order to prevent errors occurring, please be sure to check
that all functions (such as the teaching box emergency stop, customer
emergency stop, and door switch) are working properly after the wiring setup

is completed.

Use the network equipments (personal computer, USB hub, LAN hub, etc)
confirmed by manufacturer. The thing unsuitable for the FA environment

(related with conformity, temperature or noise) exists in the equipments connected
to USB. When using network equipment, measures against the noise, such as
measures against EMI and the addition of the ferrite core, may be necessary.
Please fully confirm the operation by customer. Guarantee and maintenance

of the equipment on the market (usual office automation equipment) cannot

be performed.

To maintain the safety of the robot system against unauthorized access from external
devices via the network, take appropriate measures. To maintain the safety against
unauthorized access via the Internet, take measures such as installing a firewall.
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m Introduction
Thank you for purchasing Mitsubishi Electric industrial robot.
This instruction manual explains network base card (2D-TZ535) option.
The network base card is an option which realizes various communication interfaces
when the HMS Anybus-CompactCom module is mounted on the card.
The mountable modules are listed in Chapter 2-3 for reference.

Always read this manual thoroughly and understand the contents before starting use of
the network base card (2D-TZ535).

The information contained in this document has been written to be accurate as much as
possible. Please interpret that items not described in this document "cannot be
performed."

Note that this instruction manual has been prepared for use by operators who
understand the basic operations and functions of the Mitsubishi industrial robot.

Refer to the separate "Instruction Manual, Detailed Explanation of Functions and
Operations" for details on basic operations.

*Symbols in instruction manual

Precaution indicating cases where there is a risk of operator fatality or
A DANGER serious injury if handling is mistaken. Always observe these precautions to
safely use the robot.

Precaution indicating cases where the operator could be subject to fatalities
A WARNING ©' serious injuries if handling is mistaken. Always observe these precautions to
safely use the robot.

Precaution indicating cases where operator could be subject to injury or
A CAUTION physical damage could occur if handling is mistaken. Always observe these

precautions to safely use the robot.

No part of this document may be reproduced without express permission of
Mitsubishi Electric Corporation.

Please note that the information in this manual is subject to change without notice in
the future.

The specification values in this manual are obtained with the Mitsubishi standard
test method.

Although this manual has been prepared to contain accurate information, please
contact us if you find any errors or have questions.

Ethernet is registered trademarks or trademarks of Xerox Corporation in the United
States.

The product names used in this manual are trademarks or registered trademarks of
respective owners.

In the body text of this manual, ® and TM marks are omitted.

Copyright© 2011 MITSUBISHI ELECTRIC CORPORATION ALL RIGHTS RESERVED
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1 Before Use

1. Before Use

This chapter describes items to be checked and precautions to be taken before start using the network

base card (2D-TZ535).

1.1. Terminology

Table 1-1 Terminology

Term

Explanation

ODVA

Abbreviation of Open DeviceNet Vendor Association. A non-profit organization
in the United States established by development vendors to globally promote
Common Industrial Protocol (CIP) technology and products incorporating this
technology.

CIP

Abbreviation of Common Industrial Protocol, a common protocol used in the
OSI application layer for industrial purposes.

This protocol is common for EtherNet/IP which handles information-related
information, DeviceNet which handles device-related information, and
CompoNet which controls sensors and actuators.

EtherNet/IP

An industrial network standard using commercially-available Ethernet
communication chips and physical media.

"IP" is the abbreviation for Industrial Protocol. An open protocol is used in the
application layer.

DeviceNet

A connection method promoted by ODVA. It is used to connect control devices
such as personal computers, PLCs, sensors and actuators, and to connect
field devices between controllers.

Pl

Abbreviation of PROFIBUS & PROFINET International

PROFINET

This is a communication standard for the automation that PI (PROFIBUS &
PROFINET International) made.

This is provided by International Standard IEC61158 and IEC61784.

There are two kinds of PROFINET about PROFINET CBA and PROFINET IO.

Terminology 1-1



1 Before Use

1.2. How to Use the Instruction Manual
This manual is organized as follows and describes functions of the 2D-TZ535 card. For information about
the functions provided for standard robot controllers and how to operate them, refer to the instruction
manual that comes with the robot controller.

Table 1-2 Contents of the instruction manual
Chapter Title Description
1 Before Use Chapter 1 describes how to use this manual (Network Base Card
Instruction Manual). Please read here before actually starting to
use the 2D-TZ535 card.
2 Flow of Operations Chapter 2 describes the operations required to configure a network
system. Make sure to perform all of the required operations.
3 Features of Network Base Chapter 3 describes the features of the TZ535 card and for
Card (2D-TZ535) mounting the module.
4 2D-TZ535 Card and Chapter 4 - 5 describes the specifications of the TZ535 card.
5 Ethernet/IP Module
Specifications
6 Items to Be Checked Before | Before purchasing the TZ535 card, check the required devices and
Using This Product the version of the robot controller.
7 Hardware Settings This product has no hardware settings.
8 Connections and Wiring Chapter 8 describes how to connect the TZ535 card and the
master station using cables.
9 Procedures for Starting Chapter 9 describes the procedures up to operating the network
Operation system with the module mounted.
10 Troubleshooting Chapter 10 describes how to resolve problems that may occur
when using the TZ535 card, such as malfunctions and errors.
Please refer to this chapter as needed.
11 Appendix Chapter 11 describes the methods of displaying the TZ535 card

information with RT ToolBox2/RT ToolBox3.

1-2 How to Use the Instruction Manual




2 Flow of operations

2. Flow of operations

The flowchart below shows the flow of operations necessary for configuring a network base card system.
Use it as a reference to perform the required operations without any excess or deficiency.

2.1. Work Procedures

1

Determining the Network Specifications ..........ccccccciiiiiiiiiiiienne See Chapters 3 and 5 of this manual.
With an understanding of the network base card and communication module specifications, determine the
interface related to the system signals using the communication module. (For example, assignment of
dedicated I/O signals, specification of general-purpose 1/O signals).

ChecKing ProdUuCS .........ueiiiiiiiiiiiieie e See Chapter 6 of this manual.
Check the product you have purchased and prepare other products as needed.

Mounting Module onto Network Base Card .........ccccccoeeiinnneee. See Section 7.1 of this manual.
Mount the communication module onto 2D-TZ535.

Setting Hardware and Mounting onto Robot Controller ........... See Section 7.2 of this manual.
The 2D-TZ535 hardware has no settings, so mount the 2D-TZ535 onto the robot controller as it is.

Wiring and CONNECLIONS .......eeiviiiiiiie e See Chapter 8 of this manual.
Wire the 2D-TZ535 card mounted on the robot controller to the master station using an Ethernet cable.

Setting Master Station Parameters ..........ccccccovceiiiiiieiiiiee e, See Chapter 9 of this manual.
Set the IP address with the master station.

Setting Robot Controller Parameters ..........cccoocceviiiieiiiiiieeeen, See Chapter 9 of this manual.
Set the IP address on the robot controller side.

Creating Robot Programs ..........cccoevveiiiiiiiiieee e See Section 9.3 of this manual.
Create a robot program, and run it with automatic ieration.

TroubleShOOtiNg ...ccoiiiiii e See Chapter 10 of this manual.

10 Completion of Operations

Work Procedures 2-3



3 Features of Network Base Card (2D-TZ535)

3. Features of Network Base Card (2D-TZ535)
3.1. What is a Network Base Card?

The network base card is an optional card for the robot controller.
By mounting a HMS's Anybus-CompactCom module on the card, various communication interfaces can

be realized.

Personal

PLe computer Inverter Touch panel
ol E e ‘J
Various communication lines  (Prepared by user) Equipmentlby Sartner
manufacturer
CR750-D series
controller

Anybus-ComPactCom
module

Network base card
(2D-TZ535)

CR800-D series ]

controller Mountable to the

option slot 1,2 or 3

(lIn to one card)

Ethernet
Personal computer
(RT ToolBox2, etc.)

Figure 3-1 Example of configuring EtherNet/IP with network base card

3.2. Mountable Modules

The modules which can be mounted on the network base card (2D-TZ535) are shown below.

EtherNet/IP module (AB6314-B-218)

PROFINET 10 2-Port module (AB6489-B)

Mountable module
(*) ltis different from the model described in the catalog of the HMS Co.

because of the model that fixes the version of the firmware.

3-4 What is a Network Base Card?



3 Features of Network Base Card (2D-TZ535)

3.3. Features when Module is Mounted
3.3.1. Features when EtherNet/IP module is mounted W

The following features are enabled when the EtherNet/IP module is mounted on the 2D-TZ535 card.

(1) Connection

Connection to EtherNet/IP network is possible.

EtherNet/IP is one of the three official network standards (DeviceNet, ControlNet, EtherNet/IP), and
uses the "Common Industrial Protocol" (CIP) application layer.

Control from a field level and direct connection of automation products in the factory level are enabled
by this common application layer, open software, and hardware interfaces.

This is also called "Industrial Ethernet".

(2) Transmission style

10/100Mbps  Semi/full duplex transmission supported

(3) Data

Real-time I/O data (max. 2048 points each) transmission/reception is possible using UDP/IP.

(4) The table below shows differences of the functions which are available with the EtherNet/IP module,
and with the Ethernet provided with the robot controller as a standard.

No. Function name Explanation of function R
module Ethernet
1 General-purpose /0O signal Function which handles up to 2048 I/O ® 3
signal points each via Ethernet.
2 Communication | Function which communicates with RT B °
with RT2 ToolBox2/RT ToolBox3 via Ethernet
Data link Function which communicates with other
TCP/IP . >
3 . devices, such as a network vision - ®
communication )
sensor, via Ethernet
4 Real-time Function which controls the robot from a B °
external control | personal computer, etc.

Features when Module is Mounted 3-5



3 Features of Network Base Card (2D-TZ535)

3.3.2. Features when PROFINET 10 2-Port module is mounted Bt i LR (1

The following features are enabled when the PROFINET IO 2-Port module is mounted on the 2D-TZ535
card.

(1) Connection

Connection to PROFINET network is possible.
PROFINET is a strong network where a real-time communication and the IT communication are
achieved at the same time as industrial Ethernet by the communication standard for the automation
that PI made.

(2) Transmission style

10/100Mbps  Semi/full duplex transmission supported

(3) Data

Real-time I/O data (max. 2040 points each) transmission/reception is possible using UDP/IP.

(4) The table below shows differences of the functions which are available with the PROFINET 10 2-Port
module, and with the Ethernet provided with the robot controller as a standard.

PROFINET Standard
No. Function name Explanation of function 10 2-Port
Ethernet
module
General-purpose /0O signal Function which handles up to
1 2040 /0O signal points each via ® -
Ethernet.
Communication | Function which communicates
2 with RT2 with RT ToolBox2/RT ToolBox3 via - ®
Ethernet
Data link Function which communicates
TCP/IP . .
L with other devices, such as a
3 | communication e . - [ )
network vision sensor, via
Ethernet
4 Real-time Function which controls the robot B °
external control | from a personal computer, etc.

(5) Certification
This product is certificated by PROFIBUS and PROFINET International (PI).

Certification items Contents
Certificate No Z10801
Conformance Class B

3-6 Features when Module is Mounted



3 Features of Network Base Card (2D-TZ535)

3.4. Hardware of the 2D-TZ535 Card

The 2D-TZ535 card hardware is explained in this section. An Anybus-CC module is mounted on the
network base card.

3.4.1. Card overview

Anybus-CC module
(Prepared by user)

Figure 3-2 Overall view of 2D-TZ535 card

34.2.LED

There are three LEDs on the 2D-TZ535 card, and the operating state of the interface card can be
confirmed by each on/off.

S erevorerevovororay| Wl | SrovereveveTmavere LINK/
2 Activity
Network = = |:| (Green)
Status

|:| (Green) L

Bl Reo) \ Vol Module
B L —

g @ |:| (Green)

B | (Req)

p— 7

Figure 3-3 Layout of LEDs

Hardware of the 2D-TZ535 Card 3-7



3 Features of Network Base Card (2D-TZ535)

The meaning of each LED on, flash and off state is shown below.
Please confirm specifications of the HMS Co. about details.

Table 3-1 Description of LED

Details of Network Status LED

LED status Details
Off Power is not ON, or there is no IP address.
Green (on) Online with one or more connection established (CIP Class 1 or 3).
Green (flash) | Online with no connection established.
Red (on) IP address duplicate, FATAL error.
Red (flash) One or more connection has timed out (CIP Class 1 or 3).

Details of Module Status LED

LED status Details
Off Power is not ON.
Green (on) Controlling with RUN state scanner.
Green (flash) | Configuration incomplete, or scanner is idle.
Red (on) Serious error (EXCEPTION state, FATAL error, etc.).
Red (flash) Recoverable error.

Details of LINK/Activity LED [Reference]

LED status Details
Off Link not established, data not exchanged.
Green (on) Link established.

Green (flash)

Exchanging data.

~/N\CAUTION

It takes some time for the communication line to be established after the robot controller
power is turned ON.

It takes about one minute for the communication line to be established (for the Network Status LED to turn
on) after the robot controller power is turned ON. If automatic operation is started immediately after turning
the power ON, L6130 (network communication error) will occur. Wait for a short time before starting
automatic operation.

~/N\ CAUTION

It takes some time for the communication line to be established after the
cable is connected.

It takes about one minute for the communication line to be established (for the Network
Status LED to turn on) after the cable is connected to the Anybus-CC module on the TZ535
card.

3-8 Hardware of the 2D-TZ535 Card
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3.5. Software configuration

3.5.1. For the EtherNet/IP module

EtherNet/IP
The software configuration of this product is shown below.

Table

3-2 Compatible versions for EtherNet/IP

Name

Version

Robot controller

Version S2 and above

Teaching pendant R32TB/R33TB 1.0 and above
R56TB/R57TB 1.0 and above
Personal computer | RT ToolBox3 1.0 and above
support software RT ToolBox2 1.0 and above
RT ToolBox Version G3 and above

3.5.2. For the PROFINET 10O 2-Port module PROFINET 10
The software configuration of this product is shown below.

Compatible versions for PROFINET IO 2-Port

Table 3-3

Name

Version

Robot controller

Version S5k and above

Teaching pendant R32TB/R33TB 1.0 and above
R56TB/R57TB 1.0 and above
Personal computer RT ToolBox3 1.0 and above
support software RT ToolBox2 1.0 and above
RT ToolBox Version G3 and above

Software configuration 3-9



4 EtherNet/IP module and 2D-TZ535 card specifications

4. EtherNet/IP module and 2D-TZ535 card specifications

4.1. Specifications list

The specifications which apply when the EtherNet/IP card is mounted on the network base card are

shown below.

Table 4-1 2D-TZ535 card specifications
Item Specification Remarks

Network base interface card board model 2D-TZ535
CR800-D:Slot 1 -2
; ; CR75x-D:Slot 1 - 2
Mountable slot expansion option slot Slot1to 3 CR1D:Slot 1 only

CR2D/CR3D:Slot 1 -3
Number of 2D-TZ535 cards that can be installed .
1 card (*1)

at the same time

Coexistence with other fieldbus options
(CC-Link/PROFIBUS/DeviceNet)

Not possible (*2)

Parallel 1/O interface card
(TZ368/TZ378) can

coexist.
Transmission Media access method CSMA/CD
specifications Modulation method Base band
Transmission path style Star type
Transmission speed 100Mbit/s (100BASE-TX) 100BASE-TX
10Mbit/s (10BASE-TX) recommended

Transmission medium

Twisted pair cable

Transmission distance

100m

Distance between
switching hub and node

Number of cascaded
modules

No limits when using
switching hub

Communication function | Cyclic communication Yes
Communication instance | Input instance 100
Output instance 150

Number of I/O
communication points
per robot controller

Send

Max. 2048 points

Max. 256 bytes

Receive

Max. 2048 points

Max. 256 bytes

Start /0 number of robot controller

Address 2000 and later

Overlapping with
PROFIBUS area and
DeviceNet area

MELFA BASIC

I/O signal access

M_In/M_InB/M_InW/M_In32
M_Out/M_OutB/M_OutW/
M_Out32

Handled as
general I/O area

RT ToolBox

Option information read

Yes

(*1) An error will occur if multiple 2D-TZ535 cards are inserted. (Error 6110)
(*2) An error will occur if CC-Link/PROFIBUS/DeviceNet coexists. (Error 6111)
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4.2. List of robot parameters

Table 4-2 List of robot parameters related to EtherNet/IP
HEDEITE DT Initial value Setting range Explanation
name
STOP2 -1,-1 -1/ Parameter which sets a dedicated input signal number for
2000 to 4047 stopping the robot program.
(Parameter "STOP" is fixed to "0", so "STOP2" is used
with the 2D-TZ535 card to define a stop signal from an
external source.)
ORST2000 |00000000,000 | 0/1/* Set the output transmission data used in the 2D-TZ535
ORST2032 | 00000, card when resetting the signal output.
: 00000000,000 Refer to "4.6 Output Signal Reset Pattern" for details.
ORST4015 | 00000
EPSDLN 8 1 to 256 Set the number of /O communication transmission bytes
used with EtherNet/IP.
EPRDLN 8 1 to 256 Set the number of /O communication reception bytes used
with EtherNet/IP.
EPIP 192.168.0.200 | 0.0.0.0 to Designate the IP address for EtherNet/IP. (*1)
255.255.255.255
EPMSK 255.255.255.0 | 0.0.0.0 to Designate the sub-net mask for EtherNet/IP. (*1)
255.255.255.255
EPGW 192.168.0.254 | 0.0.0.0 to Designate the Gateway IP address for EtherNet/IP. (*1)
255.255.255.255

(*1) Set in the range of Class A to C.
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4.3. Robot controller I/O signals

The 1/0O signals handled in the robot controller are the maximum 2048 points between address 2000 and
4047 for input and output regardless of the EtherNet/IP node or station number.

4.3.1. /0 signal number map
The 1/O signal data size is set as a byte number with a parameter for input and for output. (Set in the
range of 1 to 256 bytes.)

Table 4-3  EtherNet/IP signal table

@ g Usable e E Usable @ g Usable
= g numper Start End = g num!)er Start End = g num!)er Start End
2 | of points 2 | of points 2 | of points
0 0 - to - 43 344 2000 to 2343 86 688 2000 to 2687
1 8 2000 to 2007 44 352 2000 to 2351 87 696 2000 to 2695
2 16 2000 to 2015 45 360 2000 to 2359 88 704 2000 to 2703
3 24 2000 to 2023 46 368 2000 to 2367 89 712 2000 to 2711
4 32 2000 to 2031 47 376 2000 to 2375 90 720 2000 to 2719
5 40 2000 to 2039 48 384 2000 to 2383 91 728 2000 to 2727
6 48 2000 to 2047 49 392 2000 to 2391 92 736 2000 to 2735
7 56 2000 to 2055 50 400 2000 to 2399 93 744 2000 to 2743
8 64 2000 to 2063 51 408 2000 to 2407 94 752 2000 to 2751
9 72 2000 to 2071 52 416 2000 to 2415 95 760 2000 to 2759
10 80 2000 to 2079 53 424 2000 to 2423 96 768 2000 to 2767
11 88 2000 to 2087 54 432 2000 to 2431 97 776 2000 to 2775
12 96 2000 to 2095 55 440 2000 to 2439 98 784 2000 to 2783
13 104 2000 to 2103 56 448 2000 to 2447 99 792 2000 to 2791
14 112 2000 to 2111 57 456 2000 to 2455 100 800 2000 to 2799
15 120 2000 to 2119 58 464 2000 to 2463 101 808 2000 to 2807
16 256 2000 to 2127 59 472 2000 to 2471 102 816 2000 to 2815
17 136 2000 to 2135 60 480 2000 to 2479 103 824 2000 to 2823
18 144 2000 to 2143 61 488 2000 to 2487 104 832 2000 to 2831
19 152 2000 to 2151 62 496 2000 to 2495 105 840 2000 to 2839
20 160 2000 to 2159 63 504 2000 to 2503 106 848 2000 to 2847
21 168 2000 to 2167 64 512 2000 to 2511 107 856 2000 to 2855
22 176 2000 to 2175 65 520 2000 to 2519 108 864 2000 to 2863
23 184 2000 to 2183 66 528 2000 to 2527 109 872 2000 to 2871
24 192 2000 to 2191 67 536 2000 to 2535 110 880 2000 to 2879
25 200 2000 to 2199 68 544 2000 to 2543 1M1 888 2000 to 2887
26 208 2000 to 2207 69 552 2000 to 2551 112 896 2000 to 2895
27 216 2000 to 2215 70 560 2000 to 2559 113 904 2000 to 2903
28 224 2000 to 2223 71 568 2000 to 2567 114 912 2000 to 2911
29 232 2000 to 2231 72 576 2000 to 2575 115 920 2000 to 2919
30 240 2000 to 2239 73 584 2000 to 2583 116 928 2000 to 2927
31 248 2000 to 2247 74 592 2000 to 2591 117 936 2000 to 2935
32 256 2000 to 2255 75 600 2000 to 2599 118 944 2000 to 2943
33 264 2000 to 2263 76 608 2000 to 2607 119 952 2000 to 2951
34 272 2000 to 2271 77 616 2000 to 2615 120 960 2000 to 2959
35 280 2000 to 2279 78 624 2000 to 2623 121 968 2000 to 2967
36 288 2000 to 2287 79 632 2000 to 2631 122 976 2000 to 2975
37 296 2000 to 2295 80 640 2000 to 2639 123 984 2000 to 2983
38 304 2000 to 2303 81 648 2000 to 2647 124 992 2000 to 2991
39 312 2000 to 2311 82 656 2000 to 2655 125 1000 2000 to 2999
40 320 2000 to 2319 83 664 2000 to 2663 126 1008 2000 to 3007
41 328 2000 to 2327 84 672 2000 to 2671 127 1016 2000 to 3015
42 336 2000 to 2335 85 680 2000 to 2679 128 1024 2000 to 3023
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5 Usable 5 Usable 5 Usable
2 2 | number 2 2 | number 2 2 | number
5. g of Start End 5. g of Start End 5. g of Start End

€| points € | points S| points
129 1032 2000 to 3031 172 1376 2000 to 3375 215 1720 2000 to 3719
130 1040 2000 to 3039 173 1384 2000 to 3383 216 1728 2000 to 3727
131 1048 2000 to 3047 174 1392 2000 to 3391 217 1736 2000 to 3735
132 1056 2000 to 3055 175 1400 2000 to 3399 218 1744 2000 to 3743
133 1064 2000 to 3063 176 1408 2000 to 3407 219 1752 2000 to 3751
134 1072 2000 to 3071 177 1416 2000 to 3415 220 1760 2000 to 3759
135 1080 2000 to 3079 178 1424 2000 to 3423 221 1768 2000 to 3767
136 1088 2000 to 3087 179 1432 2000 to 3431 222 1776 2000 to 3775
137 1096 2000 to 3095 180 1440 2000 to 3439 223 1784 2000 to 3783
138 1104 2000 to 3103 181 1448 2000 to 3447 224 1792 2000 to 3791
139 1112 2000 to 3111 182 1456 2000 to 3455 225 1800 2000 to 3799
140 1120 2000 to 3119 183 1464 2000 to 3463 226 1808 2000 to 3807
141 1128 2000 to 3127 184 1472 2000 to 3471 227 1816 2000 to 3815
142 1136 2000 to 3135 185 1480 2000 to 3479 228 1824 2000 to 3823
143 1144 2000 to 3143 186 1488 2000 to 3487 229 1832 2000 to 3831
144 1152 2000 to 3151 187 1496 2000 to 3495 230 1840 2000 to 3839
145 1160 2000 to 3159 188 1504 2000 to 3503 231 1848 2000 to 3847
146 1168 2000 to 3167 189 1512 2000 to 3511 232 1856 2000 to 3855
147 1176 2000 to 3175 190 1520 2000 to 3519 233 1864 2000 to 3863
148 1184 2000 to 3183 191 1528 2000 to 3527 234 1872 2000 to 3871
149 1192 2000 to 3191 192 1536 2000 to 3535 235 1880 2000 to 3879
150 1200 2000 to 3199 193 1544 2000 to 3543 236 1888 2000 to 3887
151 1208 2000 to 3207 194 1552 2000 to 3551 237 1896 2000 to 3895
152 1216 2000 to 3215 195 1560 2000 to 3559 238 1904 2000 to 3903
153 1224 2000 to 3223 196 1568 2000 to 3567 239 1912 2000 to 3911
154 1232 2000 to 3231 197 1576 2000 to 3575 240 1920 2000 to 3919
155 1240 2000 to 3239 198 1584 2000 to 3583 241 1928 2000 to 3927
156 1248 2000 to 3247 199 1592 2000 to 3591 242 1936 2000 to 3935
157 1256 2000 to 3255 200 1600 2000 to 3599 243 1944 2000 to 3943
158 1264 2000 to 3263 201 1608 2000 to 3607 244 1952 2000 to 3951
159 1272 2000 to 3271 202 1616 2000 to 3615 245 1960 2000 to 3959
160 1280 2000 to 3279 203 1624 2000 to 3623 246 1968 2000 to 3967
161 1288 2000 to 3287 204 1632 2000 to 3631 247 1976 2000 to 3975
162 1296 2000 to 3295 205 1640 2000 to 3639 248 1984 2000 to 3983
163 1304 2000 to 3303 206 1648 2000 to 3647 249 1992 2000 to 3991
164 1312 2000 to 3311 207 1656 2000 to 3655 250 2000 2000 to 3999
165 1320 2000 to 3319 208 1664 2000 to 3663 251 2008 2000 to 4007
166 1328 2000 to 3327 209 1672 2000 to 3671 252 2016 2000 to 4015
167 1336 2000 to 3335 210 1680 2000 to 3679 253 2024 2000 to 4023
168 1344 2000 to 3343 211 1688 2000 to 3687 254 2032 2000 to 4031
169 1352 2000 to 3351 212 1696 2000 to 3695 255 2040 2000 to 4039
170 1360 2000 to 3359 213 1704 2000 to 3703 256 2048 2000 to 4047
171 1368 2000 to 3367 214 1712 2000 to 3711
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4.3.2. Flow of 1/O signal

The mapping for the master and slave signals is shown below.

Master Robot 1 Robot 2
(PLC)
Output area Robot input
(for robot 1) |1
Max. 256 bytes each
Input area Robot output
(for robot 1)

Output area Robot input
(for robot 2)

Input area Robot output
(for robot 2) «

Figure 4-1 Flow of I/O signal

4.3.3. Deducated Input/Output

Dedicated inputs and outputs can be used by assigning the signal numbers of the 2D-TZ535 card to the
dedicated I/O signal parameters. Refer to "6 External Input/Output Functions" in the separate "Instruction
Manual, Detailed Explanation of Functions and Operations" for details on using the dedicated inputs and
outputs.
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4.3.4. Output signal Reset pattern
In the factory setting, all general-purpose output signals start at OFF (0). The status of the
general-purpose output signal at power ON can be changed by changing the following parameters. These
parameters are also used for the general-purpose output signal reset operation (executed with dedicated
input signal, etc.) and for the reset pattern when the “Clr” instruction is executed.
The settings are [OFF], [ON] and [Hold]. A list of general-purpose output reset parameters related to the
2D-TZ535 card is given below.

Table 4-4  List of output signal reset pattern parameters

Parameter Start End Parameter Start End
name number | number name number | number
ORST2000 2000 2031 ORST3024 3024 3055
ORST2032 2032 2063 ORST3056 3056 3087
ORST2064 2064 2095 ORST3088 3088 3119
ORST2096 2096 2127 ORST3120 3120 3151
ORST2128 2128 2159 ORST3152 3152 3183
ORST2160 2160 2191 ORST3184 3184 3215
ORST2192 2192 2223 ORST3216 3216 3247
ORST2224 2224 2255 ORST3248 3248 3279
ORST2256 2256 2287 ORST3280 3280 3311
ORST2288 2288 2319 ORST3312 3312 3343
ORST2320 2320 2351 ORST3344 3344 3375
ORST2352 2352 2383 ORST3376 3376 3407
ORST2384 2384 2415 ORST3408 3408 3439
ORST2416 2416 2447 ORST3440 3440 3471
ORST2448 2448 2479 ORST3472 3472 3503
ORST2480 2480 2511 ORST3504 3504 3535
ORST2512 2512 2543 ORST3536 3536 3567
ORST2544 2544 2575 ORST3568 3568 3599
ORST2576 2576 2607 ORST3600 3600 3631
ORST2608 2608 2639 ORST3632 3632 3663
ORST2640 2640 2671 ORST3664 3664 3695
ORST2672 2672 2703 ORST3696 3696 3727
ORST2704 2704 2735 ORST3728 3728 3759
ORST2736 2736 2767 ORST3760 3760 3791
ORST2768 2768 2799 ORST3792 3792 3823
ORST2800 2800 2831 ORST3824 3824 3855
ORST2832 2832 2863 ORST3856 3856 3887
ORST2864 2864 2895 ORST3888 3888 3919
ORST2896 2896 2927 ORST3920 3920 3951
ORST2928 2928 2959 ORST3952 3952 3983
ORST2960 2960 2991 ORST3984 3984 4015
ORST2992 2992 3023 ORST4016 4016 4047

Parameter ORSTOOOO has the initial value "00000000, 00000000, 00000000, 00000000". [OFF], [ON]
and [HOLD] can be set for 32 points using "0", "1" and "*". The start number is assigned from the left
side.

For example, if ORST2000 = "00000001, 00000000, 11110000, 00000000" is set and the
general-purpose output signal is reset, the following state will result:

Output No. 2000: Holds state before output signal reset

Output No. 2007: ON

Output No. 2016 to 2019: ON
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4.3.5. Specifications related to Robot language
The robot language (MELFA-BASIC V/VI) used with the 2D-TZ535 card is explained below.

Table 4-5 List of system status variables used for data input/output

Item Type Function Read/Write
M_In Integer 1 | Reads 1 bit of data from designated input signal Read
M_Out Integer 1 | Writes 1 bit of data to designated output signal Write
M_Inb Integer 1 | Reads 8 bits of data from designated input signal Read
M_Outb Integer 1 | Writes 8 bits of data to designated output signal Write
M_Inw Integer 1 | Reads 16 bits of data from designated input signal | Read
M_Outw Integer 1 | Writes 16 bits of data to designated output signal Write
M_In32 Integer 1 | Reads 32 bits of data from designated input signal | Read
M_Out32 |Integer 1 | Writes 32 bits of data to designated output signal Write

040 Inconsistency of input/output data ¢ 40

If data read/write is started with the robot program before the master stations finishes data
transmission, data inconsistency (state in which robot controller's input/output data is not consistent
with master station side’s input/output data) will occur. For example, if an application which
continuously writes data to the same output address is written, in actual cases only the value written
last may be notified to the partner. The following is an example of data inconsistency which occurs if
data reading is executed from the robot controller while transmitting data from the master station to
the buffer memory.

Example of input data inconsistency
2D-TZ535 interface

Robot controller Buffer memory Master station
R | TITTTET — T
3 - Ve Al P21 A, 3 z
3 A ¢ B : K i 5 1
s T7 1 | T o ) - 5 T -
(o ¢ ] N [ e ] N 13 6
Read During data '
transmission

I . Area in which data transmission and update from master station are complete

I:l Area in which data transmission and update from master station are incomplete

To prevent data inconsistency, the following type of data read/write interlock must be provided in the
application (robot program or PLC ladder). An example of using the interlock when sending one-word
data from the master station to the robot is given.

4-16 Robot controller I/O signals



4 EtherNet/IP module and 2D-TZ535 card specifications

Table 4-6 Example of assigning master station and robot I/O signals

Meaning Master station (*1) Robot
Data send/receive area Data send area Input 2000 to 2015
PLC data write complete flag WRTFLG Input No. 2016
Robot data read complete flag RDFLG Output No. 2020

(*1) Names are given to the master station 1/0 signal assignments for
convenience. In actual use, refer to the master station instruction manual
and make arbitrary assignments of the 1/O signals.

Master station Robot

< Start ) ( Start )

A
1-word data output write
(Data send)

A
Write WRTFLG =1 e

Is input No.
2016 =1?

2000 to 2015 input read
(Data receive)

v
NO :
Is RDFLG =17 < ‘ Write output No. 2020 = 1
YES \
v
; - Is input No.
Write WRTFLG = 0 ‘ . S input flo
v YES
v
Is RDFLG = 0? -« ‘ Write output No. 2020 = 0 ‘

YES
Y

T

Figure 4-2 Example of using interlock

An example of the robot program corresponding to Figure 4-2 flow chart is given below. Refer to the
instruction manual for the device in use for details on the master station side programs (ladder, etc.).

*Loop1: If M_In(2016) = 0 Then *Loop1
Mdata = M_InW(2000)

M_Out(2020) = 1

*Loop2: If M_In(2016) = 1 Then *Loop2
M_Out(2016) =0
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5. PROFINET 10 2-Port module and 2D-TZ535 card

specifications

5.1. Specifications list

PROFINET 10

The specifications which apply when the PROFINET IO 2-Port card is mounted on the network base card

are shown below.

Table 5-1 2D-TZ535 card specifications

Item Specification Remarks
Network base interface card board model 2D-TZ535-PN
CR800-D:Slot 1 -2
Mountable slot expansion option slot Slot 1t0 3 CCRR7 15 [);:gl:(ik‘)lt;n]yz
CR2D/CR3D:Slot 1 - 3
Number of 2D-TZ535 cards that can be installed 1 card (1)

at the same time

Coexistence with other fieldbus options
(CC-Link/PROFIBUS/DeviceNet)

Not possible (*2)

Parallel 1/O interface card
(TZ368/TZ378) can

coexist.
Transmission Media access method CSMA/CD
specifications Auto-MDI/MDI-X(*3) Yes
Modulation method Base band
Transmission path style Star type

Transmission speed

100Mbit/s (100BASE-TX)

Transmission medium

Twisted pair cable

Transmission distance

100m

Distance between
switching hub and node

Number of cascaded

No limits when using

modules switching hub
Communication function | Cyclic communication Yes
Number of 1/0 Send Max. 2040 points Max. 255 bytes
communication points
per robot controller Receive Max. 2040 points Max. 255 bytes

Start I/O number of robot controller

Address 2000 and later

Overlapping with
PROFIBUS area,
DeviceNet area and

EtherNet/IP.
MELFA BASIC I/0O signal access M In/M_InB/M_InW/
M _In8/M _In16/M_In32 Handled as
M_Out/M_OutB / M_OutW / Y
M_Out8 / M_Out16 / general I/O area
M_Out32
RT ToolBox Option information read Yes

(*1) An error will occur if multiple 2D-TZ535 cards are inserted. (Error 6110)
(*2) An error will occur if CC-Link/PROFIBUS/DeviceNet coexists. (Error 6111)
(*3) A function that identifies straight/cross cable by the automatic operation, and configures the

connection appropriately.
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5.2. List of robot parameters

Table 5-2 List of robot parameters related to PROFINET IO
eI Initial value Setting range Explanation
name
STOP2 -1,-1 -1/ Parameter which sets a dedicated input signal number for
2000 to 4039 stopping the robot program.
(Parameter "STOP" is fixed to "0", so "STOP2" is used
with the 2D-TZ535 card to define a stop signal from an
external source.)
ORST2000 |00000000,000 | 0/1/* Set the output transmission data used in the 2D-TZ535
ORST2032 | 00000, card when resetting the signal output.
: 00000000,000 Refer to "4.6 Output Signal Reset Pattern" for details.
ORST4015 | 00000
PNIOLN 16 8/16/32/64/ | Setthe number of I/O communication transmission bytes
128 / 255 used with PROFINET IO.
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5.3. Robot controller I/O signals

The 1/O signals handled in the robot controller are the maximum 2040 points between address 2000 and
4039 for input and output regardless of the PROFINET IO station number.

5.3.1. 1/0O signal number map
The 1/O signal data size is set as a byte number with a parameter for input and for output. (Set in the
range of 8 /16 /32 /64 / 128 / 255bytes.)

Table 5-3 PROFINET IO signal table

nuBr¥1t:er numbli?a:)?:oints Dby Sl
8 64 2000 to 2063

16 256 2000 to 2127

32 256 2000 to 2255
64 512 2000 to 25M
128 1024 2000 to 3023
255 2040 2000 to 4039

5.3.2. Flow of I/O signal

The mapping for the master and slave signals is shown below.

Master Robot 1 Robot 2
(PLC)
Output area _ Robot input
(for robot 1)
Max. 256 bytes each
Input area Robot output
(for robot 1)

Output area Robot input
(for robot 2)

Input area Robot output
(for robot 2) «

Figure 5-1 Flow of I/O signal

5.3.3. Deducated Input/Output
Dedicated inputs and outputs can be used by assigning the signal numbers of the 2D-TZ535 card to the
dedicated I/O signal parameters. Refer to "6 External Input/Output Functions" in the separate "Instruction
Manual, Detailed Explanation of Functions and Operations" for details on using the dedicated inputs and
outputs.
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5.3.4. Output signal Reset pattern
In the factory setting, all general-purpose output signals start at OFF (0). The status of the
general-purpose output signal at power ON can be changed by changing the following parameters. These
parameters are also used for the general-purpose output signal reset operation (executed with dedicated
input signal, etc.) and for the reset pattern when the “Clr” instruction is executed.
The settings are [OFF], [ON] and [Hold]. A list of general-purpose output reset parameters related to the
2D-TZ535 card is given below.

Table 5-4 List of output signal reset pattern parameters

Parameter Start End Parameter Start End
name number | number name number | number
ORST2000 2000 2031 ORST3024 3024 3055
ORST2032 2032 2063 ORST3056 3056 3087
ORST2064 2064 2095 ORST3088 3088 3119
ORST2096 2096 2127 ORST3120 3120 3151
ORST2128 2128 2159 ORST3152 3152 3183
ORST2160 2160 2191 ORST3184 3184 3215
ORST2192 2192 2223 ORST3216 3216 3247
ORST2224 2224 2255 ORST3248 3248 3279
ORST2256 2256 2287 ORST3280 3280 3311
ORST2288 2288 2319 ORST3312 3312 3343
ORST2320 2320 2351 ORST3344 3344 3375
ORST2352 2352 2383 ORST3376 3376 3407
ORST2384 2384 2415 ORST3408 3408 3439
ORST2416 2416 2447 ORST3440 3440 3471
ORST2448 2448 2479 ORST3472 3472 3503
ORST2480 2480 2511 ORST3504 3504 3535
ORST2512 2512 2543 ORST3536 3536 3567
ORST2544 2544 2575 ORST3568 3568 3599
ORST2576 2576 2607 ORST3600 3600 3631
ORST2608 2608 2639 ORST3632 3632 3663
ORST2640 2640 2671 ORST3664 3664 3695
ORST2672 2672 2703 ORST3696 3696 3727
ORST2704 2704 2735 ORST3728 3728 3759
ORST2736 2736 2767 ORST3760 3760 3791
ORST2768 2768 2799 ORST3792 3792 3823
ORST2800 2800 2831 ORST3824 3824 3855
ORST2832 2832 2863 ORST3856 3856 3887
ORST2864 2864 2895 ORST3888 3888 3919
ORST2896 2896 2927 ORST3920 3920 3951
ORST2928 2928 2959 ORST3952 3952 3983
ORST2960 2960 2991 ORST3984 3984 4015
ORST2992 2992 3023 ORST4016 4016 4047

Parameter ORSTOOOO has the initial value "00000000, 00000000, 00000000, 00000000". [OFF], [ON]
and [HOLD] can be set for 32 points using "0", "1" and "*". The start number is assigned from the left
side.

For example, if ORST2000 = "00000001, 00000000, 11110000, 00000000" is set and the
general-purpose output signal is reset, the following state will result:

Output No. 2000: Holds state before output signal reset

Output No. 2007: ON

Output No. 2016 to 2019: ON
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5.3.5. Specifications related to Robot language
The robot language (MELFA-BASIC V/VI) used with the 2D-TZ535 card is explained below.

Table 5-5 List of system status variables used for data input/output

Item Type Function Read/Write
M_In Integer 1 | Reads 1 bit of data from designated input signal Read
M_Out Integer 1 | Writes 1 bit of data to designated output signal Write
M_Inb Integer 1 | Reads 8 bits of data from designated input signal Read
M_Outb Integer 1 | Writes 8 bits of data to designated output signal Write
M_Inw Integer 1 | Reads 16 bits of data from designated input signal | Read
M_Outw Integer 1 | Writes 16 bits of data to designated output signal Write
M_In32 Integer 1 | Reads 32 bits of data from designated input signal | Read
M_Out32 |Integer 1 | Writes 32 bits of data to designated output signal Write

040 Inconsistency of input/output data ¢ 40

If data read/write is started with the robot program before the master stations finishes data
transmission, data inconsistency (state in which robot controller's input/output data is not consistent
with master station side’s input/output data) will occur. For example, if an application which
continuously writes data to the same output address is written, in actual cases only the value written
last may be notified to the partner. The following is an example of data inconsistency which occurs if
data reading is executed from the robot controller while transmitting data from the master station to
the buffer memory.

Example of input data inconsistency
2D-TZ535 interface

Robot controller Buffer memory Master station
R | TITTTET — T
3 - Ve Al P21 A, 3 z
3 A ¢ B : K i 5 1
s T7 1 | T o ) - 5 T -
(o ¢ ] N [ e ] N 13 6
Read During data '
transmission

I . Area in which data transmission and update from master station are complete

I:l Area in which data transmission and update from master station are incomplete

To prevent data inconsistency, the following type of data read/write interlock must be provided in the
application (robot program or PLC ladder). An example of using the interlock when sending one-word
data from the master station to the robot is given.
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Table 5-6 Example of assigning master station and robot I/O signals

Meaning Master station (*1) Robot
Data send/receive area Data send area Input 2000 to 2015
PLC data write complete flag WRTFLG Input No. 2016
Robot data read complete flag RDFLG Output No. 2020

(*1) Names are given to the master station 1/0O signal assignments for
convenience. In actual use, refer to the master station instruction manual
and make arbitrary assignments of the 1/O signals.

Master station Robot

< Start ) ( Start )

A
1-word data output write
(Data send)

A
Write WRTFLG =1 e

Is input No.
2016 =1?

2000 to 2015 input read
(Data receive)

v
NO :
Is RDFLG =17 < ‘ Write output No. 2020 = 1
YES \
v
; - Is input No.
Write WRTFLG = 0 ‘ . S input flo
v YES
v
Is RDFLG = 0? -« ‘ Write output No. 2020 = 0 ‘

YES
Y

T

Figure 5-2 Example of using interlock

An example of the robot program corresponding to Figure 5-2 flow chart is given below. Refer to the
instruction manual for the device in use for details on the master station side programs (ladder, etc.).

*Loop1: If M_In(2016) = 0 Then *Loop1
Mdata = M_InW(2000)

M_Out(2020) = 1

*Loop2: If M_In(2016) = 1 Then *Loop2
M_Out(2016) =0

Robot controller 1/0O signals 5-23



6 Items to Be Checked Before Using This Product
6. Items to Be Checked Before Using This Product
6.1. Checking the Product

The product (2D-TZ535) you purchased consists of the following items as standard. Please verify the
items.

Table 6-1 List of the standard items in the product (2D-TZ535)

No. Name Model Quantity

(1) | Instruction Manual (CD-ROM) BFP-A8873 1

(2) | Network base card TZ535 1
(2D-TZ535 card)

(3) | Module fixing parts 1 set
(module mount, screws)

Note) The numbers in the table correspond with the numbers in the following figure.

1) (2) (3)

i
&
a2 <«

Figure 6-1 Iltems contained in the delivered product
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6 Items to Be Checked Before Using This Product

6.2. Devices to be Prepared by the Customer
6.2.1. For the EherNet/IP module

The devices which must be prepared by the customer to use the EtherNet/IP module with the Mitsubishi

2D-TZ535 card are listed below.

Table 6-2 List of the standard items in the product (2D-TZ535)

Device to be

prepared Condition

Master station Master station compatible with EtherNet/IP

EtherNet/IP module | An Anybus-CompactCom module by HMS

Anybus-CC EtherNet/IP module (AB6314-B-218)

Ethernet cable This cable must conform to the specification of EtherNet/IP.
Switching hub Always use a switching hub when using the 1/O signal function.

* 1/O signal data collisions will increase if a repeater hub is used.
Driver for hex Driver for module fixing part screws.
lobular (torques) Prepare a size "T-10" screwdriver.
screw

Cross-point driver Used for card handle fixing screw.

6.2.2. For the PROFINET IO 2-Port module

The devices which must be prepared by the customer to use the PROFINET 10 2-Port module with the

Mitsubishi 2D-TZ535 card are listed below.

Table 6-3 Devices prepared by the customer

Device to be Condition
prepared
Master station Master station compatible with PROFINET IO
PROFINET 10 An Anybus-CompactCom module by HMS
2-Port module Anybus-CC PROFINET 10 2-Port module (AB6489-B)
Ethernet cable This cable must conform to the specification of PROFINET 10 2-Port.
Switching hub Always use a switching hub when using the 1/O signal function.
* 1/O signal data collisions will increase if a repeater hub is used.
Driver for hex Driver for module fixing part screws.
lobular (torques) Prepare a size "T-10" screwdriver.
screw
Cross-point driver Used for card handle fixing screw.
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7 Hardware Settings

7. Hardware Settings

7.1. Module Mounting Procedures
The example of installing the EtherNet/IP module on the network base card (2D-TZ535) is shown below.

(1) Prepare the network base card (2D-TZ535), EtherNet/IP module and module fixing parts.
Remove the card handle fixing screws from the network base card (2D-TZ535), and separate the card
from the card handle.

EtherNet/IP module

Card handle . .
Fixing part (top side) Fixing part

(bottom side)

ST

Network base card Module fixing parts

(2) Insert the protrusions on the module fixing parts (bottom side) into the holes on the card.

11

Module fixing parts (bottom side)
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7 Hardware Settings

(3) Place the EtherNet/IP module onto the fixing parts, and slide it to connect its module connector with

pins on the card side.

Connector connection

UT68A476!
sADE§[N

'}‘TZS35

3

&

RoHS
AB8314-B
Sn: AD12BAB2

Module board
(4) Align the protrusions on the module fixing parts (top side) with the slits on the module, and mount the
module as if sandwiching it from the left, right and top.
Adjust the position of the module so that the screw holes on the top fixing parts and bottom fixing
parts are aligned. There may be a small opening at the connector section between the module and

card, but this is not a problem.

76651, ALY
JAPAN

535
BUT56A4

An
BU
MADE Ty

1037w e O

=1

BUT68A476651.

MADE" TN JaPp,

5?12535 £

2037w it
1037 o i O
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7 Hardware Settings

(6) Mount the card handle. Fit the handle so that the network connector of the module board fits into the
hole on the card handle plate.

<Fi

(7) Fasten the card and card handle with screws. This completes the module mounting process. Tighten
the screws with a cross-point driver.

Fix screw Fix screw

7.2. Setting the 2D-TZ535 Card Hardware

The 2D-TZ535 card does not have any hardware settings.
All settings are completed with the master station parameters and robot controller parameters.
Refer to "9.1 Parameter Settings" for details.
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8 Connections and Wiring

8. Connections and Wiring

8.1. Mounting 2D-TZ535 Card onto Robot Controller

One 2D-TZ535 card can be mounted in the option slot (*1) of the robot controller. If two or more cards
are mounted, the H.6110 error (multiple network base cards mounted) will occur.

8.1.1. CR800-D controller

Remove one interface cover of the option slots 1-2 in the robot controller front, and mount the
2D-TZ535 card there. Please use the handle of the interface card at mounting of the interface card.

<CR800 controller (Front side)> Interface cover

removal lever Interface cover
© TB
© AEILECTFIICI
' By
SLOT1
[ 50
)
OPT1 OPT2 AXIS % v a
S =S8 \
e[S CEXTL i SRR CR800 H SLOT2
e — — —
Connector
/ _

Interface card

/

Handle \E

Removal lever (Other side)

Figure 8-1 Mounting of the 2D-TZ535 card (CR800-D controller)
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8 Connections and Wiring

8.1.2. CR750-D/CR751-D controller

Remove one interface cover of the option slots 1-2 in the robot controller front or rear, and mount the
2D-TZ535 card there. Please use the handle of the interface card at mounting of the interface card.

<CR750 controller (Rear side)>

lﬂ =]

Interface cover
removable lever

T ——

Interface cover

&

Connecting connector

/

- 4

I |
n Interface card

i
|

Handle

LW

Removable lever (Other side)

Figure 8-2 Mounting of the 2D-TZ535 card (CR750-D/CR751-D controller)
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8 Connections and Wiring

8.1.3. CR1D-700 controller

Remove one interface cover of the option slots 1 in the robot controller rear, and mount the 2D-TZ535
card there. Please use the handle of the interface card at mounting of the interface card.

Controller rear

AN Ve
o] o —
(.
L] N L]
SLOT1
Interface cover
Interface cover
removal lever Connector

"7

/Interface card

f ] Handle

Removal lever

Figure 8-3 Mounting of the 2D-TZ535 card (CR1D controller)
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8.1.4. CR2D-700 controller

Remove one interface cover of the option slots 1-3 in the robot controller rear, and mount the
2D-TZ535 card there. Please use the handle of the interface card at mounting of the interface card.

SLOT1

SLOTZ Interface cover removal

SLOTS lever
\ / Interface cover
=,
o
a AN/
m = X ]
© Mo em

Connection connector

L/

Interface card

\,

Removal lever

Figure 8-4 Mounting of the 2D-TZ535 card (CR2D controller)
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8.1.5. CR3D-700 controller

Open the door of the robot controller.

The R700CPU unit is installed in the right end. Remove one interface cover of the option slots 1-3
in the CPU unit, and mount the 2D-TZ535 card there.

Please use the handle of the interface card at mounting of the interface card.

R700CPU unit

R700C£PU unit

Lever
Interface cover - SLOTI
| L removal lever
Removal
lever
Connection connector SLOT3

Figure 8-5 Mounting of the 2D-TZ535 card (CR3D controller)
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8.2.1. For the EtherNet/IP module

An example of connecting the 2D-TZ535 card and Rockwell PLC (CompactLogix L35E) one-on-one with
an Ethernet cable is explained below.

(1) Connect the Ethernet straight cable connector to the 2D-TZ535 card.
(2) Connect the other connector to the hub.

B Ethernet
- { straight
) L% = = |
v W
QT 2D-TZ535-
Robot EIP card

(3) Connect the Ethernet straight cable connector to the EtherNet/IP connector on CompactLogix L35E
(PLC by Rockwell).

(4) Connect the other connector to the hub.

e W
g EL
-.xn_""“: &

- n CompactLogix

Ethernet straight
cable

- h : Ethernet
e “7-5,‘ straight
vl Controller cable

| Aos = ~
LT 2D-TZ535-EIP card
Robot
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8 Connections and Wiring

(5) Connect the Ethernet straight cable connector to the personal computer in which RSLogix5000

(Rockwell support software) is installed.
(6) Connect the other connector to the hub.
T

-
o

S
Ether
straig
e Ethernet
(I straight
= il cable
o Controller

=/ ,
7

g ,

i :
E TN 2D-TZ535-
Robot EIP card

The whole image of the connection is shown below. Please refer to it.

Personal
mputer

PLC Inverter

co

i

o
-

CompactLogix

o

net
ht cable

Ethernet
straight
cable

Personal computer
(RSLogix5000)

Touch panel

EtherNet/IP £y, 0/ Net/IP compatible PLC, etc.
(Prepared by user)

CR750-D series
controller

(2D-TZ535)

Equipment by partner
manufacturer

EtherNet/IP
module

Network base card

CR800-D series — N
ountable to the
controller option slot 1, 2 or 3
""”“mm = 9 — (Up to one card)
Ethernet

(RT Tool

Personal computer

Box2/RT ToolBox3, etc.)
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8 Connections and Wiring

Check the following connections again before using the 2D-TZ535 card.

Table 8-1 Checking connections

No. Check item Check
1 Is the 2D-TZ535 card securely mounted into the controller slot?
2 Are the Ethernet cables between the 2D-TZ535 card and prepared external

devices correctly connected?
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8 Connections and Wiring

8.2.2. For the PROFINET IO 2-Port module PROFINET 10

An example of connecting the 2D-TZ535 card and Siemens PLC (SIMATIC) one-on-one with an Ethernet
cable is explained below.

(1) Connect the Ethernet straight cable connector to the 2D-TZ535 card.
(2) Connect the other connector to the hub.

0EPOEENERETT

Hub

‘\*; .wﬁ"" . Ethernet
= 1 i straight
| U , ﬂ ,
= "'
N 2D-TZ535-
PN card

(3) Connect the Ethernet straight cable connector to the PROFINET IO connector on SIMATIC PLC (PLC
by Siemens).

& SIMATIC
PLC

Ethernet
Straight
cable

(4) Connect the other connector to the hub.

SIMATIC

Ethernet
straight cable

Ethernet

{ straight
‘f“’ ; Controller cable
|\ =l -~

{\; = R - g

N N 2D-TZ535-PN card
Robot
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8 Connections and Wiring

(5) Connect the Ethernet straight cable connector to the personal computer in which STEP7 (Siemens
support software) is installed.

(6) Connect the other connector to the hub.

SIMATIC

Ethernet
straight cable

Ethernet Eth '
Ny 2 straight erne
& 7, straight
4 cable
cable

% o }! Controller

o g > | |
€ PN 2D-TZ535-

Robot PN card Personal computer

(STEP?)

Because the PROFINET IO 2-Port module has two connectors, the following connections are possible.

A SIMATIC

Ethernet

7 M' b straight
Yy 2 ‘7 cable Ethernet
S~ / | .
» g} straight
- | ﬁ able
P

Controller
i

< TN 2D-TZ535-PN
8-~ Personal computer
Robot card (STEP7)
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8 Connections and Wiring

The whole image of the connection is shown below. Please refer to it.

iQ-R series for CR800

PRIFINET PROFINET compatible PLC,
etc. (Prepared by user)

CR750-D series
controller

<=

PROFINET IO
2-Port module

Network base card
(2D-TZ535-PN)

CR800-D series PROFINET IO

controller Mountable to the
option slot 1, 2 or 3

(Upb to one card)

Ethernet
Personal computer

(RT ToolBox2/RT ToolBox3, etc.)

Check the following connections again before using the 2D-TZ535 card.

Table 8-2 Checking connections

No. Check item Check

Is the 2D-TZ535 card securely mounted into the controller slot?

2 Are the Ethernet cables between the 2D-TZ535 card and prepared external
devices correctly connected?
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9 Procedures for Starting Operation

9. Procedures for Starting Operation

The procedures for starting operation with the Anybus-CompactCom module are shown below.

In this example, the 2D-TZ535 card and the PLC are connected one-on-one with an Ethernet cable, and
an operation to confirm the 1/O signal is performed.

For more information on the PLC, refer to the manual enclosed with the PLC.

( = )

Set the master side parameters. ... See Section 9.1.

. ... See Section 9.1.
Set the robot controller side parameters.

Turn the power ON in the following order:
(1) Turn the master side power ON.
(2) Turn the robot controller power ON.

Confirm that a network base card related error is not
occurring in the robot controller.

Create the robot program.

... See Section 9.3.

Start the system )

A 4

Completed )

Figure 9-1 Procedures for starting operation
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9 Procedures for Starting Operation

9.1. Setting the Parameters
9.1.1. For the EtherNet/IP module

(1) Set the IP address and upgrade the firmware version as explained in the "Installation Guide" enclosed
with CompactLogix.

(2) The EDS file (ABCC EIPT EDS file) is included on the instruction manual CD-ROM (BFP-A8873).
a) Start the EDS Hardware Installation Tool.

vare ] @ BOOTP-DHGP Server
DriveTools 3 @ FactoryTalk Tools
FLASH Programming Tools ] & Rslinx »| B Toole 3 @ EDS Hardware Installation Tool
@ HMS 3 @ FSLogix G000 Enterprize Series % RSLinx Glassic ﬂ: QPG Test Glient

l@ Ltilities % RSLinx Glassic Backup Restare Utility OPCTest Document

l@ RiSNetWorx % RiLlinx Glaszic Launch Control Panel
@ FactoryTalk Activation Eg RSLinx Clazsic Online Reference

b) Click the [Add] button.

Rockwell Automation — Hardware Installation Tool

This tool allows you to change the hardware description infor
installed on your computer.

Launch the EDS Wizard and add selected hardware description files and
azgzociated components only.

Launch the EDS Wizard and remove selected hardware description files
= and azzociated compaonents only.
Remove All Remove all previouzly installed hardware description files and azzociated
— components from your computer.

c) Designate the folder containing the EDS file.

Rockwell Automation’s EDE Wizard

Registration
Electronic Data Sheet file(=) will be added to vour system for use in Rockwell Automation
applications.

" Regizter a gingle file
f+ Register a directory of EDS files [~ Look in subfalders

Ih falder:
G#Program Files¥Rockwell Software

* If there iz an icon file Cico) with the same name as the file(s) vou are registering then
thiz image will be aszociated with the device.

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

> | et

d) Click the [Next] button to complete the process.
(If necessary, the icon which indicates that the PLC has recognized the 2D-TZ535 card can be

changed.)
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9 Procedures for Starting Operation

(3) Set the IP address for the robot controller EtherNet/IP in the robot controller parameter "EPIP".
Set the IP address for EtherNet/IP in the parameter "EPIP" on the RT ToolBox2 or RT ToolBox3

"Parameter list" screen.

EZ Parameter list 1:TVYS (Online)

EEX

i - ; Wi Pararmeter list -
|Robatl w|| [1:RY-65D @ al
_ =" B -Read
Patarneter Mame | EETE O changed =

Pararmeter Explanation fe

EPGY EtherMet/IP Gateway IP Addrass

EPIP EtherMet/IP IP Address

EPMEE EtherMet/IP Subnet mask

EFRCLM EtherMet/IP Receive data size (1 to 256)

EPSOLM EtherMet/IP Send data size (1 to 256)

ERROUT Err. Mo. output requirement INPUT, During output Err, Mo, OUTPUT

ERRRESET Error reset INPUT,During error QUTPUT

EXTEMC Mo, of external encodor

FSPIOGMD Jog miode of passage of a singular point(disable(0)/enable1))

GOTPORT Ethernet Port number for GOT 1000 v

4

< |

(4) Set the system configuration using RSLogix5000.

e) Start RSLogix5000, and click [New] under the [File] menu. Select the PLC type.

New Gontroller &J
Wendar: Allen-Bradley
Type: |1?89-L35E Cormpactogisb335E Controller j 0K |
Fevision: . J Select the PLC revision.
EISION; 16 - — 1
r Help
W= [Sample |
— T
Descigtion: ‘ \| Designate the project name.
b=
Crgate In: |E: YASLaogix S000%Projects Browse. .

f) Click [Who Active] under the [Communications] menu, click "CompactLogix Processor", and then
click [Set Project Path].

fa Who Active

v Autobrowse

= E Waorkstation,

Go Online |

+-25  Linx Gateways, Ethernet
-2 &B_ETHIP-1, Ethernet

/ Select the Processor.
/I

=] b8 SN 17609-L35E Ethernet Port, 1769-L35E
-1 Backplane, GompactLogix System

Upload...
Ethernet Port
Tomoad

# 01, 1763-L35E Ethernet Fort a Uiz Hirmer
<[] 03 Local 1769 Bus Adapter, W&1760/ % Cl
D M, 2D-TZ635-EIP, 2D-TZ535-EIP e
Help

<

Path: AB_ETHIP-1 s B ackplanet0

Fath in Project: <none:

Set Project Path

% Click Set Project Path.

==
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9 Procedures for Starting Operation

g) Right-click [Ethernet] in the project tree [I/O Configuration], and click [New Module].

-5 Contraoller Sample
A Controller Taes
23 Gontroller Fault Handler
3 Power-Up Handler
=25 Tasks
- 58 MainTask
+ B MainProgram
3 Unscheduled Programs
-5 Mation Groups
3 Unerouped Axes
23 Add-On hetructions
—-£5] Data Tvpes
Cﬂ, Uszer-Defined
+-L9 Strings
[ Add-On-Defined
+-C Predefined
[ Madule-Defined
[T Trends
-5 I/0 Configuration

fla 1769-L35E Sample

#5

=] m Backplane, CompactlLogix System

-4 1760-L35E Ethernet Port LocalENE

M Seclect Module

3

Module

1788-ENZDMN/ A
1788-ENBTA A
1788-EWEE/ A
1794-BENTA B
1794-BENTAB

IerNet/TP
NSSCENAS B

Select "ETHERNET-
MODULE".

1769-132E Ether.
1769-1L35E Ether.

CrivelogixG730 Et..
ETHERMET-ERL

| 8] Mew Module... |

0 Compad

Dezcription endor
. 104100 Mbps Ethernet Port on GompactLogixG332E Allen-EBradle ~
. 10100 Mbps Ethernet Port on GompactLogix5335E Allen-Bradle
1788 Ethernet to DeviceMet Linking Device Allen—Bradle
1788 10/100 Mbps Ethernet Bridee, Twisted-Pair Med.. &llen-Bradle
1788 10100 Mbps Ethernet Bridee w/Enhanced Web.. Allen-Eradle
1794 10100 Mbps Ethernet Adapter, Twisted-Pair M. Allen—Bradle
1794 10100 Mbps Ethernet Adapter, Twisted-Pair M. Allen-Bradle
104100 Mbps Ethernet Port on DrivelogixG730 Allen-Bradle
Gieneric EtherMet/IP CIP Bridee Allen—Bradle
Generic Ethernet Module Allen—Bradls
SoftLogixhB800 EtherNet/TP #illen-Bradle
Ethernet Adapter, Twisted-FPair Media Parker Hann
v
o
C||Ck [OK] d Favorite
[/endor Favorites ]
QK Cancel | Help |

h) Complete the 2D-TZ535 card settings on the "New Module" screen.

New Module

Input the name.

~_d T ETHERNET-MODLULE Generic Ethemet Module Input, "150" for
‘endor: Allen-Bradley Output and " for
Pam LacalENB _ Confi ’ "
Mame: |T2535_1 Connection Parameters on |gura on.
Aszembly S
Select "Data-SINT". Descripton nstance, - e |
Input: 100 8 J;I [8-hit]
Output: 150 g e For Size, input the
Eommformat:|Data-SINT j . [ 0 VaerS Set in
P v LConfiguration: | JZI [8-bit] parameters
Ll | & IPaddess: | 192 . 186 . 0 . 200
Input the IP address — "EPSDLN" and
" Host Mame: l— "EPRDLN"

designated in
parameter "EPIP".

™ Open Module Properties

Input "100" for

) SetRPI.

Set RPI on the following

screen which opens.

Ml Module Properties: LocalENB (ETHERNET-MODULE 1.1)

General Connection® lModuIe Info]

Bequested Packet Interval [RFI): |
[~ Inhibit Module

Module Fault

10.0=ms  (1.0-3200.0ms]

[~ Major Fault On Controller |F Connection Fails *hile in Fun Mode

]
Set "10".

Status: Offline

ak | Cancel | Apply |

Help

If the above screen does not open, right-click "ETHERNET-MODULE arbitrary name" in the project
tree, click [Properties], and click the [Connection] tab.
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9 Procedures for Starting Operation

j) Click [Download] under the [Communications] menu, and click the [Download] button.

'E Download offline project 'S ample’ to the controller.
.

Connected Controller:

Mame: SER N

Type: 1769-L35E /A8 CompactLogixb335E Controller
Fath: AB_ETHIP-1\ Sk £ 2ok planehl
Senial Humber:  4045456E

Security: Ma Pratection

& DAMGER: Unexpected hazardous mation of machinery may ocour.

Some devices maintain independent configuration settings that are
not loaded to the device during the download of the controller.

Werify these devices (drives, network. devices, 3rd party products)
hawve been properly lnaded before placing the controller into run mode.

Failure to load proper configuration could result in misaligned data and
unexpected equipment operation.

Cancel | Help |

(5) Confirm that the status for the added "ETHERNET-MODULE" is "Running".

Click "ETHERNET-MODULE arbitrary name" in the project tree, and confirm that the "Status" display
is "Running".

If the status is not "Running" and an error is displayed, refer to the PLC help and remove the cause of
the error.

5 Gontroller Sample
A Gontroller Tags
3 Gontroller Fault Handler
[ Pawer-Up Handler
£ Tasks
- 58 MainTask
+- 3 MainProeram
[T Unscheduled Programs
5] Motion Groups
(3 Unerouped fes
3 Add-0On Tnetructions
£ Data Tvpes
[ User-Defined
+ Eﬁ Strings
[ Add-On-Defined
+ O Predefined
+ L Madule-Defined
3 Trends
£5 140 Configuration
- m Backplane, Compactlogiz System
o 1768-L35E Sample
- 1769-L35E Ethernet Port LocalENB
- &% Ethernet
A 1769-L35E Ethernet Port LocalENE
i BETHERNET-MODULE TZ535
fH CompactBus Local

Confirm this status is "Running".

/

< /
De scription /
Status Running

Module Fault
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9.1.2. For the PROFINET 10 2-Port module PROFINETI0

(1) Make the project of PLC newly.
Start "SIMATIC Manager".

LIl drilalje

File PLC View Options Window Help

DE 3% | 7| @ | w2

Press F1 to get Help. y

For the wizard, click the [Cancel] button. And, click [File]-[New] from the menu.

i [
77w v o SO

?'l{;{‘ Introduction 1041

STEP 7 Wizard: "Hew Project”™

“fou can create STER 7 projects quickly and easily using the
STEF ¥ Wizard. “rou can then start programming imme diately.

Click one of the fllowing oplions:
“Mewt”™ to create wour project step—by-stap

'Finizh' to create your project according to the prewiew,

[w Dizplay Wizard on starting the SIMATIC Manager! Pl

< Back | et 2 Finizh Cancel Help

Fi PLC View Options

MNew...
"Mew Project’ Wizard...
Open...

S7 Memory Card
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Fill in the project name. Then click the [OK] button.
Mew Project [-EEJ

|lzer projects ] Libraries | Multiprojects

MHame Storage path

-

Mame: Twpe:

Sample| | Project ﬂ
. u

Storage location (path):

|G:¥Prngram Filez¥Siemenz¥sStep T¥= Tproj Browsze .. |

(] 4 Cancel Help |

(2) Set the hardware configuration of PLC.

In a left frame with the displayed screen, right-clicking in the icon of the project name, and click the
menu [Insert New Object] — [SIMATIC*** Station] (*** = Series number).

A SIMATIC Manager - [Sample -- C:¥Progr... El@

£ File Edit Insert PLC View Options Window

Help - |5 =
O = | §F & g 2| |- EEE

m Pﬁ@MF‘EH
Cut Chrl+X
Copy Ctrl+C
Paste Cerl+V
Delete Del
Insert Mew Object 2 SIMATIC 400 Station
FLC 3 SIMATIC 300 Station
Rename 2 SIMATIC H Station
Obiect Proberties... Alt+Retumn S lo i
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Again, right-clicking in the icon of the project name, and click the menu [Insert New Object] —
[Industrial Ethernet].

J SIMATIC Manager - [Sample -- C:¥Progr.. | = |[ @ |23
£ File Edit Insert PLC View Options Window
Help - & =
0= | &F D g | |- EEE
_gw S RPT 1
Cut Chrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Dl
Insert New Object ] SIMATIC 400 Station
PLC 3 SIMATIC 300 Station
Rename £ SIMATIC H Station
Object Properties...  Alt+Return SIMATIC PC Station
Other Station
Inserts Industrial Ethernet at the cursor position. SIMATIC 53
PG/PC
MPI
PROFIBUS
Industrial Ethernet
PTP

Click [SIMATIC ***] in a left frame, and double-click [Hardware] displayed in a right frame.

&, SIMATIC Manager - [Sample - C:¥Progr.. | = || & |[s239)
% Eile Edit Insert PLC View Opftions Window
Help - [&| =
O = | &8F &
El% Sample

Press F1 to get Help.
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Drag “Rail" that exists in [SIMATIC***] — [RACK-***] of "HW catalog" frame, and drop to the frame on
the left on the displayed "HW configuration" screen.

Similarly drag other units, and drop to a left frame.

For instance, drag “PS 307 2A" of the power supply unit, and drop to slot 1 of “Rail".

In addition, drag CPU, and drop to slot 2.

o =

@ 4w Config - [SIMATIC 300(1) (Cenfiguration) -- Sample] o= | s
@l station Edit Insert PLC View Options Window Help - | &

D6 & S = e

o Bl x|
Find: it o

Profile: |Standard ﬂ

ﬂ! FROFIEUS DF -

X PROFIEUS-PA
g S5 PROFINET IO
=-F8 SIMATIC 300

&1 C7
&3 GP-200
&3 GPU-200
N - FM-300
N (] Giateway

m

m

1Ny IM-300
I 1 3 - CNPS-200
E| D ACK-300
_| _| SIMATIC 3001 ; Rail -
4 m 3
Dezignation
BEST 2A0-17¥70-0AA0 .
Available in various lengths =

Press F1 to get Help.

i "~

@ HW Config - [SIMATIC 300(1) (Configuration) -- Sample] |-
@l station Edit Insert PLC View Options Window Help - | & =
DEsE B &S B s dn |{hE %R N2
- ol x|
=| | Find: | g
=00 UR: Brofile:  [Standard -
B GP-300 -
w0 GRU-300
-1 FM-300
[:l Giatewway
(] IM-300
- DN PS-300
.Y PS 307 104 E
- [\es 307 104
[ Re 207 104
[ PR os07 24
1 1] . i [ CEIEEEE
4 Ps 307 54
:l:l 0 UR d p= 80754 -
. 4 I} F
Sl.. Madule Order. | Fi. [ M. |1 |2 |G, =
- BEST 307-1BANT-0BAD p
1 PS 807 2A GES? 30 | |Load supply voltage 120230 .
7 o IWRG 24WDG S0 A

Insertion possible
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@l HW Config - [SIMATIC 300(1) (Configuration) -- Sample] =N R
@l station Edit Insert PLC Wiew Options Window Help - & =
D=8 § & T s A
Ethernet! 1) PROFINET-I0-System (100) -~ ol x|
|E| Find: #t| dhi
=0} LR Brofile  [Standard =]
1 PS 307 24 ~ RS IEE "
= -] GPU 312 IFM
Xt MELTP |:| CRU 2125
Xz B0 g - GPU 313 ;
X2Fr A Eart T -0 CPU 313G |
Yo BP B oy i N[ GPU 313C-2 DP
1N GPU 313C-2 PP
E-CINGPU 314
-1 ORU 314 IFM
T -] GPN 314C-2 DF
' k = GPU\314G-2 PN/DP
| B[ 6ES7? 314-GEHDY
:l:l [ uR E Lo was -
. 4 | m 3
Sl.. Madule Order. | Fi.. [ M. |I.. |@.]cC. =
5 BEST 3 14-GEH04-0AED ~
! PS5 307 2 BES7 30 i Work memory 192KE; B s
2 GPU 214G-2 FN/DP 6ES7 31v33[2 _|00Bms1000 instructions;
e — DI24/DO1E; Al5/AO2 8

Insertion possible

When CPU is dropped, the following properties(network setting) screen is displayed.
Set a necessary item.
Select “Ethernet(1)" displayed in the subnet item.

Properties - Ethernet interface PN-IO (R0/S2.2) |

General Parameters ]

If a z=ubnet iz zelected,
the next available addreszes are sugeested.

] Giateway
IF address: [192.168.0.1 & Do not use router
Subnet maskh: | 255 266 266 11
(" Usze router
I [ Usze different method to obtain IP address Address: |

Subnet:

- ed ——— Mew.. |

Properties... |

| Delete |

0] 1 | Cancel Help |
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(3) Set the “Size of the process-image area” of PLC.

Double-click dropping CPU. "Properties" screen is displayed.
Click [Cycle/Clock Memory] tab, and change the size of the process image input area and the size of
the process image output area to “512".

After that, Click the [OK] button. The screen is closed.

2% HwW Config - [SIMATIC 300(1) (Configuration) -- Sample]
@} station Edit Insert PLC View Options

s oo |fh 2| 95| 2

D8 S

Window  Help

Ethernet{ 1): PROFIMET-TO-System (100} _

7/ GPU 314C-2 PN/DP

< [ [0

s

RU 314C-2 PN/DP - (RO/S2)

kil I andtlanzll
— -

]

:|2| (M UR

Time—of-Day Interrupts ] Cyelic Interrupts ] Dizgrostics,/ Clock ] Protection ] Communication ] Wb ]
General | Startup | Swnchronous Gycle Interrupts  Gycle/Glock Memary ] Retentive Memory | Interrupts |

sl [/ Module Order..
1 [[ Fs 072 BES7 30
2 |[@ CPU 3146-2 PN/DP GES7 3

Slot is occupied, module is too wide, or the function

(4) Install the GSDML file for the robot.

Cvcle
=
Scan cycle monitoring time [ms]: l]ﬁﬂi
’07
Scan cycle Inad from communication [¥]: |207
-
Size of the process-image ihput area: |5127
Size of the process-image output area: 512
0B85 - call up at I/0 access error: Mo QB85 call up ﬂ
Clock Memary
[ Clock memoty
] ’Ui
Gancel Help

Click [Options] — [Install GSD File...] from the menu.

@ HW Config - [SIMATIC 300(1) (Configuration) -- Sample]

Bl Station Edit Insert PLC View Window Help

D& B S

ﬁ Customize...

Ethernet] 1): PROFINET-I0-System (101

Specify Module...

Configure Metworl

(00 UR.

Symbol Table

PS 307 24

Report System Error...

Edit Catalog Profile

pdate Catalog

IHEE” HW UEatEE

Install GSD File...

Find in Service & Support...

Ctrl+Alt+E

Chrl+AlE+T
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The GSD file is in CD-ROM of the attachment.

The file name is "GSDML-V"Version" -MITSUBISHI-TZ535 PN -"Update day".xml.

The Bmp file name is "GSDML-021C-3B01-TZ535_PN.bmp".

Select the corresponding GSD file and click [Install] button.

[ install GSD Files =)

Install G50 Files: |frnm the directary ﬂ

| Browss .|

Releaze Wersion | Languages

SUBISHI-TZA: 20140619 :xm A2014 12:00:00 AM W23 Englizh

l Ihstall |I Show Log Select All Dezelect all

%

When the installation is completed, the following screens are displayed.

Install GSD File (13:4986) S

) ﬂ‘ . Ihetallation was completed successfully.
| |

Click the [OK] button. And Click [Close] button on [Install GSD Files] screen.
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(5) Add the robot to the H/W configuration.

There is "2D-TZ535-PN(PROFINET 10)" icon for the Mitsubishi robot in the HW catalog frame
([PROFINET IQ] — [Additional Field Devices] — [General] — [2D-TZ535-PN]).

Drag it, and drop to “Ethernet(1)".
Next, click [+] sign of the "2D-TZ535-PN(PROFINET 1O)" icon. Then six items are displayed.
Drag the icon of a corresponding number of bytes to robot controller's parameter "PNIOLN", and drop

to slot 1.

@ HW Config - SIMATIC 300(1) = | R

Station Edit Insert PLC View Options Window Help
D8 B S ol =

flly STMATIC 300(1) (Configuration) -- Masterl Sl
FEind: | it thi
Profile: |Standard ﬂ

=(0) UR

PS 307 24

m| »

Ethernet! 13: PROFINF-T0-System

b

= (1) TZ535
T

2 Metwork Gomponents
2 Sensors
[Z Switching devices

1 L - SIMATIC 300
-[F SIMATIC 400
:| :| (i UR &[] SIMATIC PG Based Gontral 300/400
M-8 SIMATIC PG Station
Sl Module Order number Firmware | MPLa

I 6ES7 307-1BAOD-DAAD
"2 [[§] CPU 314C-2 PN/DP 6ES7 314-6EH04-0ABO V33 2
e z
FEEE
g Part 7 FROFIEUS-DF slaves for SIMATIC 57, M7, and T4
—E Part 2 G7 (distributed rack) =

5 [[] Dizeore
a8 —E AIRA419

Press F1 to get Help.

The number of I/0O bytes that
B HW Config - SIMATIC 300(1) can be used is the following.
Station Edit Insert PLC View Options Window Help
D% & S & e R B Input/Output 8byte
@) SIMATIC 300(1) (Configuration) -- Masterl B [nput/Output 16byte
B Input/Output 32byte
B [nput/Output 64byte
DR B Input/Output 128byte
‘ FS 307 28 s B Input/Output 255byte
2 CPU 314G-2 PN/DP |=
X7 i v P
Xz —EM— Ethernet! 1): PROFINET-I0-System TR
xzpr [ Porer E-ga 2D-TZ5635-FN 1
X2EER ; Fort & - - Input/Output
— t 16 byte [E
n/Out 32 byte
h/Out 64 byte
Th/Out 128 byte
o LI Tn/Out 255 byte
B[] Gateway
| | (0 T2sIE-PN -0 HMI
B+ 10
Sl M...| Order number laddress | @ address Diagfiostic address: Comment B[ Metwork Gompanents
¢ @ 1253|20-1Z535-PN zofzx B Sensors
X7 —E— Jrterts 24#?4? -] Switching devices
LAV IESE e G- SIMATIC 00 il
E—E Pm 2 ‘039‘- |—(-| sl CThA AT 0N — -
]_—E Tn/Out 256..271 256.271 Mitzubizhi Electric Gorporation 2| E
2 Tn/Out 16 byte =
3 GSDML-2 4-MITSUBISHI-TZ535_PN-
2014061 9:ml i
A
Press F1 to get Help.

Save the setting clicking [Station] — [Save] from the menu.
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(6) Make the program of PLC.

Click the [Blocks] icon of a left frame, and double-click [OB1] icon displayed in a right frame on the

SIMATIC Manager screen.

% File Edit Insert PLC View Options Window

&, SIMATIC Manager - [Sample -- C:¥Progr.. | = || @ |[s23w)

=-(z1 57 Program{ 1)

----- (B] Sources
Blocks

Press F1 to get Help.

Help - [ = =
O |[57& &£ @ b2 % % > 8E
El% Sample data
=-El SIMATIC 300(1) = EEI
= [ GPU $140-2 FN/DP

Set the following content when the following "Properties - Organization Block" screen is displayed.

=Fill in the [Symbol Name] on "General — Part1" tab.
=Change the [Created in Language] to “LAD".

&

Properties - Organization Block

==

General - Part 1 ]General - Part 2 ] Callz ] Attributes ]

Marme: [OET
Svimbolic Mame: I [test I
Symbol Comment; |
Cireated in Language: L&D -
Project path: |
E}El:;;ﬂngjgclﬁcatinn |G¥Proeram Files¥Siemens¥Step M¥s Tproj¥Sample
Code Interface
Date created: 08082013 10:51:31 &M
Last modified: 02072001 03:03:43 PM 0271571996 04:51:12 PM
Camment; “Main Proeram Sweep (Cycle)” -

Cancel Help

L

Click the [OK] button.
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Drag SFC20 from [Libraries] - [Standard Library] — [System Function Blocks] of a left frame, and drop
to a right frame on the displayed "Program window" screen.

i, LAD/STL/FBD - [OB1 -- "test" -- Sample¥SIMATIC 300(1)¥CPU 314C-2 PN/DP¥...¥OB1] =n E=R"
i+ File Edit Insert PLC Debug View Options Window Help - |[&| =
D& aEd & g || 25 OE &4 4 -0 & n?

M Contents Of @ "Environment¥Interface’
=@ Interface %&
[B-[@iE Status bits - -4 TEWP RE 3
(@] Timers u
-2 Word logic = L Y -
4 7B blocks 0Bl : "Main Program Sweep (Cycle)
[-[Z8 FC blocks Gomnant :
E-[£5 SFB blocks
&R SFC blocks fetvork |SNSHEE
Multiple instances Conment :
Libraries
=1-&g Standard Library
[ PROFIenergy Blocks
Communication Bloch
Organization Blocks
System Function Blot I
e eSS
‘System Function Blocks E

N [ Program eleme... H=Call structure . ; S
x|

|

LI 1: Error 2 Info A % Cross—references )\ 4 Address info. )\ 5 Modify )\ B Diagnostics )\ T: Con

Press F1 to get Help. 2 |offline Abs « 5.2
%, LAD/STL/FBD - [OB1 -- "test” -- Sample¥SIMATIC 300(1)¥CPU 314C-2 PN/DP¥...¥0B1] == =
i} File Edit Insert PLC Debug View Options Window Help - || %
D& & © g | o | 2 OE k?

SE Contents Of @ "Envirorment¥Interface’
=4 Interface _#E‘M.'Pe
{0} SFC7 DP_PRAL » -3 TEWP &
40} SFCO EN_MSG =
.40} SFC10 DIS_MSC 0Bl : lain P . Cocle)” -
5} SFCI1 DPSYCE : ain Program Sweep (Cvcle
{0} SFC12 D_ACT [ Comnent :
{0k SFC13 DPNRM_I
{0} SFC14 DPRD_D! pletwork | PRRRAER
{0k SFC15 DPWR_D. Conment :
i+ SFC17 ALARM_E E
{0h SFC18 ALARM_g
-”
i SFC20
F SFC20  BLKMOV Gopy [ aricbles
T e i EH ENO
--{F SFC22 CREAT_C PHI 256.0
{0 SFC23 DEL_DB BYTE 255 —{5RCBLK RET_WaL W10
SFC24 TEST_DE
o - PHQ 2560
L SFC25 COMPRES DETBLK,  pmBYTE 255
. SR
‘BLKMOV / MOVE i
] Prugram eleme... a 5 T
ﬁ Expected Data Type: OUT: AHY
QI 1: Error 2Info A % Cross-references A & Addressinfo. A & Madify A B Disenostics  J, 7 Gon
Press F1 to get Help. 2 |offline Abs < 5.2
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Specify the following content in the displayed “SFC20 block”.
*[SRCBLK]:“P#1256.0 BYTE 255"
«[DSTBLK]:“P#Q256.0 BYTE 255"
*RET_VAL: Arbitrary variable (for instance, “MW10")

This program returns the signal that the robot output to the input signal of the robot as it is.

OBl : “Main Program Sweep (Cwcle)”
Comment :
Mletwork 1ENNEAEE
Comment :
SFCHO
Copy Wariahles
TBLEMOYT
ENO
PHI 26B.0
BYTE 255 —SRCBLK RET WaL HMW10
PHO 256.0
DSTBLE.  BYTE 255

(7) Specify the Ethernet card of the personal computer to make PLC communicated with the personal
computer.

Click [Options] — [Configure Network] from the menu on "HW Config" screen.

@\ HW Config - [SIMATIC 300(1) (Configuration) -- Sample]

Blj Station Edit Insert PLC View Window Help

O = 2~ B | Z B Customize... Ctrl+Alt+E
Specify Module
Eth
= Configure Network
=303 UR Cymbol Table Ctri+Alt+T
1 PS 207 94 Report System Error.
2 # GPU 314CG-2 PN/D
L Edit Catalog Profile
X7 | v=oF
X2 ‘E B0 Update Catalog
AEPTR —E Part 7 Install HW Updates ...
xepzr [ Poe2 _
Install GSD File...
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Click [Options] — [Set PG/PC Interface] from the menu on the displayed "NetPro" screen.

[

28 NetPro - [Sample (Network) -- C:¥Program Files¥... ¥Step7¥s7proj¥Sample]

% Network Edit Insert PLC View Window Help

= & 5 g e | 8 Customize... Ctrl+AlE+E

EthernetlT]
Industrial Ethernet

Define Global Data

MPICT) T Set PG/PC !Enterface...

Select the Ethernet card of the personal computer that connects PLC with Hub, and click [OK] button.

Set PG/PC Interface [

ficoess Path | LLDP / DGF | PNIO Adapter |

Accezz Point of the Application:
ST0OMLINE [STER 7 - TCF/IP - sl
(Standard for STEP 7)

Interface Parameter Azzignment Used:

TCR/IF -5 Atheros ARG 13T PCI-E G <Activ | Properties... J
[ LDiaenostics.. ]
Copy...
Delete
{Azzigning Parameters to Your NDIS GPs with
TGP/IP Protocol (RFC-1006)
Interfaces
Add/Remave: [ Select.. ]

[ Gl | [ P ]

(8) Set information on Internet Protocol address etc. of PLC and the robot (for TZ535-PN).

Click [PLC] — [Ethernet] — [Edit Ethernet Node] from the menu on "HW Config" screen.

@ Hw Config - [SIMATIC 300(1) (Configuration) -- Sample] ==
@) station Edit Insert View Options Window Help _
0O = 2 B | S Download... Crrl+L
Upload...
Download Module Identification... | it
=0 UR Upload Module Identification to PG... L. [Standard
1 Ps SDE Faulty Modules... PROFINET IO
2 EiCPU: 5.0 Additional Field Devices
Xt MPLD Module Information... Ctrl+D -] General
Xz PO Operating Mode... Ctrl+1 E|l:| NC/RG
X2 P1R Port 1 Clear/Resat = 20-TZ636-PH
xX2P2 R Port £ T E-gg 2D-TZ535-PNPROFINE
Set Time of Day... E|[:| Thput Cutput
4 T Monitor/Modify : h/Out 8 byte
Th/Dut 16 byte
Update Firmware... Th/Out 32 byte
:l :l (1) TZ535-PN /0wt B4 byte
- | W__| Order ruambe Save Device Name to Memory Card... : : Th/Out 128 byte
¢ gy 7253|20-72335 Ethernet » Edit Ethernet Node
Jrrberf
Port 1] PROFIBUS » Verify Device Name...
Part i i
Fort 4 T T R Assign Device Name...
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Click [Browse] button on the displayed "Edit Ethernet Node" screen.

Edit Ethernet Node |

Ethernet node

Modes accessible anline

MAC address: Browsze .

Select the node that corresponds to TZ535-PN. And, click [OK] button.

Browse Networlk - 2 Nodes [ﬂ

Start | | IP address | MAC address | Device type | Mame
=301 j

[w Fast zearch

1 | 1] [ 3

Elash | MAG address: [00-30-11-09-12-61

' OF Cancel Help
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Click the [Assign IP Configuration] button after inputting the “IP address” and "Subnet mask”.
Click the [Assign Name] button after Inputting the “Device name”.
"Edit Ethernet Node |

Ethernet nods
Modes accessible online

MAC address: r————— Browse..

Set IF configuration

o lge IP parameters

ateway
lIP Eesless |192'158'D'2 Do not uze router
Subnet mask: | 255 255 255.0 Use router
(" Obtain IP address from a DHGP server
Identified by
{+ i ]
Glient I |

Besien IP Configuration |

fszien device name
Device name: |tz535-pn Aszign Name

Reset to factory settings (

Bezet

Similarly, set “IP address” and “Subnet mask” etc. of PLC.

Edit Ethernat Node - [

Ethertet node

Modes acceszible online

MAC address: ﬁ Browse...

Set IP configuration

(* Use IF parameters

teway
[igaddices |192.158.El.1| Do not uge router
Subnet mask: | 266 255 286 0 LUze router
(" Obtain IP address from a DHCGP zerver
Identified by
{+ i i
Client ID: |

Azeign [P Configuration |

Aszign device name
Device name: |pn-io Azzign Mame

Reset to factory settines f

Beset
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(9) Download the set content to PLC.

Click [PLC] — [Download] from the menu on "HW Config" screen.

@ HW Config - [SIMATIC 300(1) (Configuration) -- Sample]

@l Station Edit Insert [PLC| View Options Window Help
J 0= 2~ 5} | =) || Download... Chrl+L
| Upload...

- _
Select Target Module h I M

Target modules:

Module Facks Slot

GPU 814C-2 PN/DP

Select All |
Gancel Help

Select corresponding PLC and click [OK] button.
=

Selact Node Address ﬂ

Over which station address iz the programming device connected to the module GPU 314C-2 PN/DP?

Rack:

=
Slot: Iﬂ

Target Station: % Local
{" Can be reached by means of gateway

Enter connection to target station: |
IP address | MAC address | Module t'yrpe| Station name| Module name| Plz

|

4| n [ 3

fccezzible Modes

4 I 3

I Wiew

L Cancel Help
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(10) Confirm the value of robot controller's parameter "PNIOLN".

Confirm the value of parameter "PNIOLN" by turning on robot controller's power supply, and using RT

ToolBox2/RT ToolBox3.
£ RT ToclBox2 - cmmmm Online) = B %
WorkSpace View Online Parameter Window Help
| | | 2 BEM| £ ®
RoboSim - lQJ EdEENE
Workspace x =
= Parameter list 2 i Online) o | = =2
I— R View Parameter list
Robotl x c AR @ Al
— ' Read
Parameter Mame : |  PNIOLM Read _! Changed
Parameter Explanation Attrbute  *
OVRDMD OWVRD after change MODE(TEACH-=AUTO,AUTO->TEACH) Comman
OVRDOUT OWRD output reguirement INPUT,During output OVRD OUTPUT Common
Parameter edit @
Parameter name : PNIOLN Robot# @ 0
Explanation : PROFINET 10 Sending and Receiving data size (8/16/32/64/128/255)
Project Property x 1: llﬁ
Attribute Data
Marme RoboSim
Language
Communication TCP/IP: Ad... Al
l Print ‘ l Write ] l Close ‘
Ready Onling

(11) Confirm LED on PLC.

Change the switch of Siemens PLCfrom [STOP] to [RUN].
Confirm turning off LED SF, BF1, and BF2 on PLC.

The error occurs when LED lights red.
Please correspond according to the content of the error.
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9.2. Checking the I/O Signals
9.2.1. For the EtherNet/IP module

Check the exchange of I/O signals using RT ToolBox2/RT ToolBox3 and the RSLogix5000 "Controller
Tags" screen.

(1) Start the RT ToolBox2/RT ToolBox3 "General purpose Signal" monitor.

‘& RT ToolBox2 — ry6isd (Online)
WorkSpace  Miew  Online  Monitor  Window Help

Go to [Online] - [Monitor] - [Signal] -
H % [General purpose Signal], and double-click.

i General Pu

Input signal:

Signal#
2015-2000

BEO

Program
Parameter
IMaonitar

2095-2080

gl Marned signal
Stop signal

Qutput signal:

Register(CC-Link) Signal# FIE|D|C|B[A|9 (8|76 |54 [3]2]|1]|0

o] Operation 2015-2000 |0 0o fojofojojojojojojofojojofojo
Maintenarce 2031-2016 |0 0 fojofojojojojojojofojojofoj0
Board 2047-2032 |0 |0 fojojojojojojojojofojojofojo
[ Backup 2063-2048 |0 |0 (o0 jofojojojojojojofojojofojo
2079-2064 |0 |0 (o0jofojojojojojojofojojofojo

20952080 |0 0 (ojojojojojojojojojojojofojo

Forced
Output

Ready Cinline

(2) Open the RSLogix5000 "Controller Tags" screen.

RSLogix 5000 — Sample [1769-135E]

Eile Edit Niew 3Search Logic Gommunications Tools Window Help

2= Eny S =
Y= T A Y S =] #%I&| & | Go to [Controller Sample] -
Rem Prog (Y ™ Progiam Mods B P [AD_ETHIP-1 S 0mahmib ack ) :
- O ot [Controller Tags], and double-click.
o Forces 3
| [T Battery DK
i 4
No Edits 2 m ey J \ | _—T11
7 £ KX A
=251 Gardroller Sample 1 ontroller Tags — Sample(controller) ﬁJElKl
Gontroller Tags —_— [0 |
(3 Gontroller Faufl Handler Scope: | {01 Sample - Show... | Showal
3 Power-Up Handler
€ + -
o £ Tasks Hame & | Valus | Force Mask | Style | Data Type |o
=58 MainTask || *zsE ac [ [ AB:ETHERNET_..
L MainProgram = H
[ Unecheduled Programs: T TZEE feaah fouad AB:ETHERNET....
=5 Mation Groups = TZ5E_11Dat [ {...1 Decimal SINTIE]
[ Ungrouped Axes B
0
£ Add-On Testructions | TZ535_1:1.0ata[0] Decimal SINT
£ £ Data Types || *1zsaspael] 0 Dscimal SINT
£ Usar-Dsfined + 12535 1 Data[2] 0 Decimal SINT
L Strines —
g, Add-On-Defined || H1z535_11Daa3] 0 Decimal SINT
+ O, Predefined +
TZ535 1| Datal4 0 Decimal SINT
- Module-Defined — _T1Datald] e
[ Trends + 77535 1 Dataf5] 0 Decimal SINT
= 45 /0 Configuration T =
0
8l Borkpiarm, GampaciLogix Systam - TZ535 1| Datalf] Decimal SINT
f1 1769-L35E Sample | *7z55 01 Dalal7] i Decimal SINT
= o 1769-L35E Ethernet Port LocalENE =T ool foood ETYERTE.
~l-@5 Ethernat —
¥ 1769-L35E Etherret Port Loca ~ 12535 1:0Data floooll {...}|Decimal SIMT[E]
i ] E THERNE T-MODULE + a0
5 CompactBus Local | TZ5235_1:0.Data[0] Decimal SINT
| *1z535_ 10040 0 Decimal SINT
< W *rzsm_v0paR 0 Decimal SINT
FET E— | #7zsm n00aaa o Decimal SINT
ok el et | #7z5m 100a6d 0 Decimal SINT
| *7Z535 1008t ] Decimal SINT
| 12535 1:0.0t06] 0 Dacimal SINT
| FTZ5: 10087 0 Dacimal SINT =
£ > 1 Monitor Tags A Edit Tags 4 >
KNI A /
(Create Output Unlatch instruction =
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(3) Click [Bit Forced Output] button on the RT ToolBox2/RT ToolBox3 "General-purpose OUTPUT signal”

monitor, and test a random output.

- M=
Scope: |fig Sample - Show... ; - — p5l ol eyl e
Name = | Value ('l General-purpose OUTEUT signal << Forced OUTPUT >> i .
- (2) Select random signals, and click
TZ535_1.C (-} ! : .
— oory | It et (= [Bit Forced Output] button.
~ IZELIMIEE fooo) EiE = —_—_—mnmm—m——
5 _ L a015-2000 [pofofolo o Blfo - joa oo jofo o B " tHex) AEE
- T2535_1:1.Data(0] dekon >O000000FM O COOOOO00OF =l
+12535_1:1.Datal1] 2 check box. 2031 2 Set
— - 2031 - 2016 (E T AN T I o N T G = 0403 Lz il l Pseudn
H ) (Hex)
- T£535_1:1.Datal2] 3 hChdk( En =O00000800 OO0O0rZ g g g g Input
+ . chedc [u)
— [ R 4 [ Bit Forced } Port Forced ojofojo
+ 72535 1:1.Datald] 0 CUTPUT QUTPUT olofola
— ololoo
|| 1253 1ilDatals] 0 —mm- O [0 U IO OO OO OO0l o]o]o]0]0
EE . i Register {CC-Link)
| T2535_1:1.Data[s] ) Operatin
| irzEss st o Meterince Gairm g
) E[ksar Sgra# |[FIE[D[C[B[A[S a7 [6]5]a]3[2]1]0
(3) Confirm that robot output " 20152000 [0 [0 fo oo o B0 oo ofolololo
.. . 20312016 [0 |0 |00 |0 olojolojolofo]o
is input into master PLC. 20472032 |0 |0 |o|o(o|o|ofofolajolojolajola
20632040 [0 [0 |0]0]0]0]o0|o0]ojojo]o]o]o]o]®
+ 12535 1:0.Data[l] 0 20792064 |0 (o jo|ojojojojojoflojojOofo|jojOo|0
— 20952080 [0 [0 |0]0]0]0]o]olojojojo]jo]o]o]n
| + 17535_1:0 Datal?] i ,1 Forced l
| #rzsss t00aasl o), - QUL
+ 72535 1-0.Datafd] 1= = g/
= Ready
o + 17535_1:0 Datal5] 0 Decimal SIHT )
| 12535 1:0Datalf] 0 Drecimal SINT (1) Click [FOI’CGd OUtpUt]
| rzss tonae 0 Decimal SINT = button.
E\Munitur Tags 4 Edit Tags 7 1 14
—

(4) On the RSLogix5000 "Controller Tags" screen, execute a random output and confirm the input on the

RT ToolBox2/RT ToolBox3 general-purpose monitor.

~ 725361 foooll {0} AB:ETHERMET_.

— TFRIE 10 Dok . A L. .} | Decimal SINT[8]

(1) Input random data in Decimal SINT

TZ535 1:0. Decimal SINT
TTZEIE_TIDEREE] RT ToolBox2 — ryfisd (Online) EEX
E ) - - : -

T2535_1:1.Data[3] forkSpace  View Online  Monitor  Window Help . .
——— (2) _CoRflr:jn tha(;( th_e rott)o(’; |fnput
R Do 2Em 0B is the data designated from
+ 72535_1:|.Datalf] ' = the master PLC.

S = = rvesd
] T2535_1:1.Data[7] = RC1 # General Purpose signal 1:RG1
-8 offine .
—'T£535_1:0 Orline Input signal:

- ; & [ Backup Sgral# [FJEJoDJc[B]a]o]a [N I[5][+]a]2]1]n Praudo
I D Dt 20152000 |0 |0 |0 ojojojojo™o|oglolo]o Input
+T2535_1:D.Data[ﬂ] 8 20312016 |0 |0 |0 fO0f0j0)0)|J0)0|D ‘ g0 |0 jofo|D
= 20472032 [0 |0 |o|o|o|o|o|o|o|olojo]olo|o]n

T2535_1:0.Data[1] 16 20632048 [0 [0 o |of[ofofofofo]Jofofo]ofofo]D
+ 17535 1:0 Data[2] iz 20792064 [0 |0 |0 |0|0|o|o|o|o|ololo]olo|o]n

20052080 [0 [0 |o|o0|0|o|o0]o0|o]o|oJo]olo|o]o
+ 12535_1:0.Data[3] 0
+ . i) i T 7

TZ535_1:0.Data[4] O S I\Sﬂ.:..otr;:gr

+12535_1:0.Data5] i Sgnal# _|[FJEJD[C[E[A&JO[8]7[6[5][4]=2]2]1]0
20152000 [0 [0 |o|o|o0|o]o|o|ofolo[o]olo|o]o

+ .

VL THOLDSe el o 20312016 [0 |0 000 |ojojolojojojololo]o]a
+ TZ535_1:0.Data[7] i) 20472032 |0 |O0|(0|jofojojojOo|jo|O0|ofojojO]OfO

- = 20632048 |0 |0 |0 |0|0|o|o|o|o[o|olo]olo|o]o
2 \Monitor Tags £ Edit Tags / 20792064 |0 |0 |0 |0|0|o|o|o|o|o[o|o]o]o|o]D
[— 20952080 [0 |0 |o0|0|ojojojo|olo|ojo]olo|o]o
Forced
Output

Ready
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9.2.2. For the PROFINET IO 2-Port module PROFINET 10

Check the exchange of I/O signals using RT ToolBox2/RT ToolBox3 and the “’screen on SIMATIC
Manager.

(1) Start the RT ToolBox2/RT ToolBox3 "General purpose Signal" monitor.

3_ RT ToolBox2 — ry6isd ©Online)
WorkSpace  Miew  Online  Monitor  Window Help

Go to [Online] - [Monitor] - [Signal] -
% [General purpose Signal], and double-click.

¥ General Pu

] BED

= = rvesd

= RC1 Input signal:
[B) offine Pseudo
=B Orline Tnput
2095-2080 | 0
=l | Signal
il General Pur
f&¥ Marmed signal — Monitor
Stap signal itz dgnek setting
Register (CC-Link) Signal# FIE|D|[C|[B|A|9|B|[7[6 |5 |4 |3 ]|2]|1]|0
@ Operation 20152000 (O jojojof(ofojojojo|(ofOojOofOojOojO|O
Maintenance 2031-2016 (O jojojof(ofojojojo|(oDfOojOofOoOjOjO]|O
Board 20472032 (oo jojofofojojojof(ofojofojOojO|O
20632048 (OO |JO O (Do jojojOo|(D|O|DfOjOjlO]|O
2070-2064 (OO0 jojofofojojojof(ofOojOofOoOjOojO|O
200952080 (O |jojojof(ofojojojof(ofOojofOoOjOjO|O

Ready Online

(2) Click the [TZ535-PN] on "HW Config" screen.

@ HwW Config - SIMATIC 300(1) [r=| =] =]
Station Edit Insert PLC View Options Window Help
=" S - s A g
Bl =]
lm] SIMATIC 300(1) (Configuration) -- Masterl - q — L]
(1) (Configurztion) Click the [TZ535-PN] icon. —T
Brofile: |Standard ﬂ
=0 UR W LROFIBLS DP A
1 PS 307 24 - -4 PROFIBUS-PA
2 GPU 314G-2 PA/DP |z B9 PROFINETID
2-[7 Additional Field Devices
X7 S -
@ -E =% Ethernet(1}: PRJ E”:l General
- E|[:| 2D-TZHA5-PN
xzprn [ ot E-@ 0-TZ535-PN(PROFINET |
xzrzr || Porc2 - - Input/Output
- [§ T/Out 8 byte
E ; =
E
@ nsout 64 byte
B @ In/Out 128 byte
1 LLI] @ In/Out 255 byte
-0 Gateway
4| =] (0 TZEIE-FN -3 HMI
_I _I M- 10
Sl.. M...| Order number Taddress | @ address | Diagnostic address: Comment B3 Metwark Companents
¢ |§ 25 20-TZ535-PN 2042% -2 Sensors
xr [[] dme=rrd 204T% -] Switching devices
Pr (@ Part 1 20407 -] SIMATIC 200 -
=R - —
' 1 Tn/Out 256..271 256..271 Mitzsubizhi Electric Corporation - Ey
In/Out 16 byte =
3 GSOML-W2 3-MITSUBISHI-TZ535_PH-
20140619 :cml -
A
Press F1 to get Help.
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(3) Right-click in “In/Out **byte" of slot 1, and click [Monitor/Modify] button.

| Monitor/Modify - In/Out 16 byte - (R-/51)

Online via asgigned GPU services

[

m

Path: |Sample¥SIMATIC 300{ 1¥CPU 314C-2 PN/DP
Q Address Symbal Dizplay format | Status walue bodify walue -~

1 E 285 HEx

2 B 257 HEX

3 B 288 HEX

4 B 28D HEX

5 B 280 HEX

g E 241 HEX

7 B 242 HEX

g E 2483 HEX

q E 284 HEX

10 E 245 HEX

" E 245 HEX

»  PFow Mot Effective Update Farce Swmbol with F&

Fur conditionally Fun immediately

[~ Monitor Gt Status Value | u

[ Modity “; Modify Vale || [ 1O Display

& Trieeer. |

Cloze

@ RUNNING

Help

monitor, and test a random output.

4 RT ToolBox2 - RS232 (Online)

(4) Click [Bit Forced Output] button on the RT ToolBox2/RT ToolBox3 "General-purpose OUTPUT signal"

= | = P9

WorkSpace View Online Monitor Window Help H H
‘ 8 ‘ | B B (2) Select random signals, and click
—_— [Bit Forced Output] button.
‘RubuS\m 'HQI EZEIES
Warkspace x =
EN==T1 fGenemIfDumose OUTPUT signal << Forced ouy/ [
i Monitor/Modify - In/Out 16 byte - (R-/51)
Onling via assiened GPU services #: 2000 Se Refresh Close
Path: [Sample¥SIMATIC $00(T¥CFU 314C-2 PN/DP
2015 2000
A address | symbol Display format | Status value Modify value -~ booo [olafofo -lalofofo [o o _ c30C (Hex)
1 E 256 HEX BH1G#0C Click on =7 [7 7 7 717
B B 257 HEX BR16#C3 £ heck box. 2031 2016 Set
i B s HEX B#15#00 o6 PO GAARE -TRERERREE = o0  (en
1B = HEX =l le] Cick on > 7
5 E 260 HEX B 16A heck box.
o E 261 HEX sy \ Bit Forced Port Forced
T B g6 HEX gt/ | oUTPUT ouTPUT
8 B 263 HEX =4 \
g B 264 HEX / \
10 E 285 HEX ‘
| B 266 2| |Smment Monitor
] o setting
¥ Fow Mot Effective (3) Confirm that robot OUtPUt SignslF_[FJE|D]C|B]A]O]B[7]6[5]4[3]2]1]0
S H 2015-2000 gjofofao ofofojao 0|
Fun conditionally IS InpUt Into maSter PLC 2031-2016 (0 o fo0 (0 Ojojojojofofojofo|a0
™ Monitor - 2047-2032 ([0 |ofofojofojO0jojojoOojofojojOofo]|DO
Modi 2063-2048 (O |OfO0f0OjOfO|0O)JOj0jOojofOojOojOfOo]|O
L1 Modity ay Modify Value [~ /O Display 20792064 |0 |0 |o|o|ofo]o]o]ofofo|ofo]o]uo]o
&  Trieeer. 2005-2080 |0 |0 |o0|o0|o]o]ojo]oja|ojo|o]o0|0]0
& RUNNING Forced
— Qutput

Gloze

Help

[reeaa

(1) Click [Forced Output]
button.
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(5) Confirm the output signal has returned to the input as it is on the RT ToolBox2/RT ToolBox3
general-purpose monitor.

RT ToolBox2 - RS232 (Online) -

i
WorkSpace View Online Monitor Window Help

W REE| S BEEEE ERARREET 00N S 7
Robosim BICIEIEIE

(1) Confirm the output signal is
the same as the input signal.

Input signal:

2015-2000
2031-2016
2047-2032
2063-2048
2079-2064
2095-2080

Monitor

Output signal: =
T = setting
: 20152000 JEUER o [ o [ o | o WM o [ o[ oo JEWEW o[ 0|
R Eroperty 20312016 | 0 | 0 | 0| 0 [
Attribute D.. 20472032 [0 |0 0|00
Name R. 20632048 [0 (0] 0] 00
Lanquage 20792064 [0 |0 0] 00
guag 20952080 (0| 0] 000

Communication T..
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9.3. Execution of robot program
In this chapter shows examples of using the Ethernet/IP, but the PROFINET 10 is also the same.

9.3.1. Setting the dedicated input/output

Set the dedicated input/output as shown below. After changing the parameters, turn the power OFF and
ON once.

Refer to the separate "Instruction Manual, Detailed Explanation of Functions and Operations" for details
on the settings.

Table 9-1  Setting the dedicated input/output

Parameter Input Output

name Meaning No. Meaning No.
IOENA Operation rights enable | 2000 | Operation rights enabled 2000
START Program start 2001 | Program starting 2001
STOP2 Stop 2002 | Stopping 2002
SLOTINIT Program reset 2003 | Program selection enabled | 2003
SRVON Servo power ON 2004 | Servo ON 2004
SRVOFF Servo power OFF 2005

9.3.2. General-purpose input/output
The general-purpose inputs and outputs can be accessed with the 1/O system variables such as M_In
and M_Out.
Note that when accessing multiple bits with a variable such as M-Inb, M_Inw, M_Outb or M_Outw, the
access cannot extend over an area used by EtherNet/IP, such as the number 1999. Always create the
program to fit within the area between 2000 and 4047.

Correct example) M_In(2000), M_Inb(2010), M_Out(3000), M_Outb(3010), etc.
Incorrect example) M_Inb(1999), M_Inw(5070), M_Outb(1999), M_Outw(1999), etc.
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9.3.3. Example of robot program creation (using general-purpose input/output)

*LBL1:If M_In(2008) = 0 Then GoTo *LBL1<4—
M1 = M_Inb(2000)

M_Out(2009) = 1 <
*LBL2:If M_In(2008) = 1 Then GoTo *LBL2

Input No. 2008 and output No. 2009 are used as
interlocks.
Refer to "4.5.1 Robot system status variables for

M_Out(2009) = 0 2D-TZ535 card" for details on the interlock.
Select M1
Case 1
GoSub “LOAD < When M1(*1) is 1, jumps to the label *LOAD line.
break
Case 2
S:;Eb UNLOAD When M1(*1) is 2, jumps to the label *UNLOAD line.
Case 3
S:az‘;b GOHOME When M1(*1) is 3, jumps to the label *GOHOME line.
End Select (*1) M1 is byte data received via EtherNet/IP.
End (Refer to the second line of the program.)
*LOAD
: < Describe the process in the label *LOAD.
Return
*UNLOAD
: < Describe the process in the label *UNLOAD.
Return
*GOHOME
: < Describe the process in the label *GOHOME.
Return
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9.3.4. Sample program for input/output confirmation
A sample program for confirming the 2D-TZ535 card input/output is shown below.
Use this as necessary for startup adjustment, etc.

Table 9-2  Signal assignment conditions

Robot side input (master station output) | Input 2000 to 4047 (256 bytes)

Robot side output (master station input) | Output 2000 to 4047 (256 bytes)

Robot program specifications
Copy all input bits to the output bits.

[Program example 1]
'Loop the input signal to the robot back to the output signal. (For bit checking)
For M1 = 2000 To 4047
M_Out(M1) = M_In(M1) 'Copy with bit variable
Next M1
End

[Program example 2]
'Loop the input signal to the robot back to the output signal. (For byte checking)
For M1 = 2000 To 4040 Step 8
M_Outb(M1) = M_Inb(M1) 'Copy with byte variable
Next M1
End

[Program example 3]
'Loop the input signal to the robot back to the output signal. (For word checking)
For M1 = 2000 To 4032 Step 16
M_Outw(M1) = M_Inw(M1) 'Copy with word variable
Next M1
End

Execute this program and check the signals looped back to the master station side.
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10. Troubleshooting

Please read this chapter first if you suspect that some failure has occurred.

10.1. List of Errors

040 The meanings of the error numbers are shown below. 0 40

O 0000 *
| T e An error marked with an asterisk (*) requires power resetting.
Perform the actions indicated in the countermeasures.

e The error type is shown with a 4-digit number.
e The errors are categorized into three types.

H: High-level error .......... Servo-OFF is performed.
L: Low-level error .......... Operation stops.
C: Warning .........cccuveeeee. Operation continues.

Table 10-1 List of errors related to the network base card

Error No. Error cause and measures

Error message Module is not mounted.

A module board by HMS must be mounted in the network base card.

H.6100 Cause A module board is not mounted in the network base card.

Measures Mount a module suitable for the network base card.

Error message Unsupported module mounted error

H.6101 Cause An unsupported HMS module board is mounted in the network base card.

Measures Replace the module.

Error message Multiple network base cards are mounted.

Only one network base card can be mounted.

H.6110 Cause Two or more are currently mounted in the option slot.

Measures Mount only one network base card.

Error message Another fieldbus card is mounted.

Only one fieldbus card can be mounted.

H.6111 Cause A CC-Link card, PROFIBUS card or DeviceNet card is mounted.

Measures Mount only one fieldbus card.

Network base card error n.

Error message (n is a number between 1 and 4.)

A network base card error has been detected.

n=1: A watch dog timeout has occurred with the communication module.
: An unsupported object, instance or command has been issued.

: The received form is incorrect.

: The 1/O offset amount is incorrect.

: IP address is incorrect.

: Subnet mask IP address is incorrect.

: Gateway IP address is incorrect.

H.6120 Cause

TN
~NO O~ WN

>
1

Replace the network base card.

Measures Contact the manufacturer when replacing the card.
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Error No. Error cause and measures
Error message Network communication error n.
9 (n is a number between 1 and 2.)
Line error or invalid parameter.
This can occur if communication is not established when: (1) The robot
L 6130 program is started, (2) Continuous operation is attempted with direct
' Cause execution from the RT ToolBox2, or (3) An execution program is started
while an error is occurring.
n=1: Ethernet cable is disconnected.
n=2: IP address is not established.
Measures Check the cable and parameters.
Error message Parameter error (parameter name)
The parameter setting is invalid.
H.6140 Cause The parameter value is not within range, or the data is invalid and cannot be
read.
Measures Check the parameter setting value.
Error message Network error occurrence (error code)
A network error has occurred.
L.6190 Cause (Error code) indicates an error code which occurs between the Anybus-CC
Module.
Measures Check the details of the network error.
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11. Appendix

11.1. Displaying the Option Card Information
The option card information can be displayed with the RT ToolBox2 /RT ToolBox3 (option).
In the online state, click "Online" in the work space tree, and click "Slot n (n=1 to 3): Network Base" under
"Board". The 2D-TZ535 card information will be read into the properties window.
* The option card information in the properties window is not updated automatically. To update
the information, go offline and then online and repeat the above steps.

=-Eel Online
l--- Maintenance
|E|..
=i 5lot1:Network Base(TZ535)
----- ST SO Enernet
-8 Backyp [Kind] PROFINET 10 2-Port
- Tool [LED_1] Green
el MELFA-3] Vision [LED_2] Green
[Input] 1&(2000 - 2127)
[Output] 16(2000 - 2127)
[Status] Oxb
[MAC] e
[IP] S ———————
[Subnet] 255.255.255.0
[ Gateyzy |
4 [HwW ver] 0
Board Property x
Attribute Data
Kind FROFIMET I0 2-Port
LED_1 Green
LED 2 Green
Input 18(2000 - 2127)
Qutput 168(2000 - 2127)
Status Dxb
MAC i
IP dininii
Subnet 235.255.255.0
Gateway R
H/WW Ver 0

Figure 11-1 Example of displaying option card information with RT ToolBox2
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11.1.1. For the EtherNet/IP module M

Table 11-1  2D-TZ535 card information(For EtherNet/IP module)

Display item Display example Meaning Remarks
Card name Network Base (TZ535) | Card name
[Kind] EtherNet/IP Name of Anybus-CC module
on network base card
[LED_1] Green Module Status LED status
[LED_2] Green Network Status LED status
[Input] 8 (2000 - 2063) Number of received bytes 1(-) to 256 (2000 — 4047)
(signal number)
§ | [Output] 8 (2000 - 2063) Number of send bytes 1(-) to 256 (2000 - 4047)
5 (signal number)
% [Status] 0003 Network status bit 0: Linked
= bit 1: IP address established
'(% [MAC Address] | **-xx-sessxe s MAC address
O |[IP] R ek ek e IP address Parameter [EPIP]
[Subnet] R e e e Subnet Mask Parameter [EPMSK]
[Gateway] R ek e Gateway Parameter [EPGW)]
[H/W Ver] 0 Card group number 0: G51
to
6: G57
7: Use prohibited
11.1.2. For the PROFINET |O 2-Port module
Table 11-2  2D-TZ535 card information(For PROFINET 10 2-Port module)
Display item Display example Meaning Remarks
Card name Network Base (TZ535) | Card name
[Kind] PROFINET IO 2-Port | Name of Anybus-CC module
on network base card
[LED_1] Green Module Status LED status
[LED_2] Green Network Status LED status
[Input] 16 (2000 - 2127) Number of received bytes 8/16/32/64 /128 /255
(signal number)
[Output] 16 (2000 - 2127) Number of send bytes 8/16/32/64 /128 /255
5 (signal number)
§ [Status] 0003 Network status bit 0: Linked
S bit 1: IP address established
€ bit 3: Link port1
) bit 4: Link port2
S [MAC Address] | **-x*-xx_sx i s MAC address
[IP] R ek ek e IP address Set address from PLC
[Subnet] I ek ek ek Subnet Mask Set address from PLC
[Gateway] R e e e Gateway Set address from PLC
[H/W Ver] 0 Card group number 0: G51
to
6: G57
7: Use prohibited
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11.2. Pseudo-input Function

The pseudo-input function for the EtherNet/IP network base card allows the pseudo input signals from RT

ToolBox2/RT ToolBox3.

Usable cases and usage methods are explained below.

No. Network base card (TZ535) status Condition Usability
1 Not mounted x
2 Network cable not connected ®
: e e o .
4 In normal communication ®

@ indicates usable, and x indicates not usable.

* A pseudo-input is not possible while an error is occurring.

<Usage method>

(1) Start RT ToolBox2/RT ToolBox3.

(2) Click [Online] - [Monitor] - [Signal Monitor] - [General Signals] in the work space tree, and start the
general-purpose signal monitor.

Psaudo
Thput

Moritar
setting

Eorced
Output_|

(3) Click the [Pseudo-input] button.

General-purpose INPUT sienal << Pseudo-INPUT >> @

Head signal #: o Set

15 a

15- 0 (I N T O N N N T
decon--O0O00000O00O00O OO0OO0OOO00O0O
check box. 31 16

31- 16 [ e R R T e e T
dckon 00000000 OOOOOO0OO

check ho. =

Pseudo-TNPUT

0ooo

Set
0000

Port
Pseudo-TNPUT

Close

(Hex)

(Hex)

(4) Input the signal number (2000 or higher) in the "Head signal #" field and click the [Set] button.

(5) Select the check box for the signal to be input, and click the [Bit pseudo INPUT] button.

General-purpose INPUT signal << Pseudo-INPUT >> @

Head signal #: 6000 Set
6015 6000
8015 - 6000 plpfoBmfopo-popopEoM = | 0001 | e
Click an -
EhBIEkEQXfEBI?DDDDDD DDDDDDED
6131 - 6016 (IR N I 0 I T I R T T T T N T T T 0000 | (Hex)
dckon =OO0O0O0OO0 OOOO0OOOO
check box.
Bit Port
Pseudo-INPUT I Pseudo-INPUT l
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