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e Original Instructions

Thank you very much for purchasing FANUC Robot.
Before using the Robot, be sure to read the "FANUC Robot SAFETY HANDBOOK (B-80687EN)"
and understand the content.

¢ No part of this manual may be reproduced in any form.
e All specifications and designs are subject to change without notice.

The products in this manual are controlled based on Japan’s “Foreign Exchange and
Foreign Trade Law”. The export from Japan may be subject to an export license by the
government of Japan.

Further, re-export to another country may be subject to the license of the government of
the country from where the product is re-exported. Furthermore, the product may also be
controlled by re-export regulations of the United States government.

Should you wish to export or re-export these products, please contact FANUC for advice.

In this manual, we endeavor to include all pertinent matters. There are, however, a very
large number of operations that must not or cannot be performed, and if the manual
contained them all, it would be enormous in volume. It is, therefore, requested to assume
that any operations that are not explicitly described as being possible are "not possible".
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SAFETY PRECAUTIONS

This chapter must be read before using the robot.

For detailed functions of the robot operation, read the relevant operator's manual to understand fully its
specification.

For the safety of the operator and the system, follow all safety precautions when operating a robot and its
peripheral equipment installed in a work cell.

For safe use of FANUC robots, you must read and follow the instructions in “FANUC Robot SAFETY
HANDBOOK (B-80687EN)”.

1 DEFINITION OF USER

The personnel can be classified as follows.

Operator:
e Turns the robot controller power on/off
»  Starts the robot program from operator panel

Programmer or Teaching operator:
»  Operates the robot
»  Teaches the robot inside the safety fence

Maintenance engineer:

»  Operates the robot

e Teaches the robot inside the safety fence

e Maintenance (repair, adjustment, replacement)

- Operator is not allowed to work in the safety fence.

- Programmer/Teaching operator and maintenance engineer is allowed to work in the safety fence.
Works carried out in the safety fence include transportation, installation, teaching, adjustment, and
maintenance.

- Towork inside the safety fence, the person must be trained on proper robot operation.
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Table 1 lists the work outside the safety fence. In this table, the symbol “O” means the work allowed to

be carried out by the worker.

Table 1 List of work outside the fence

Operator

Programmer or
Teaching operator

Maintenance
engineer

Turn power ON/OFF to Robot controller

O

Select operating mode (AUTO, T1, T2)

Select remote/local mode

Select robot program with teach pendant

Select robot program with external device

Start robot program with operator’s panel

Start robot program with teach pendant

Reset alarm with operator’s panel

Reset alarm with teach pendant

O|0|0|0|O0|0|0|0]|0

Set data on teach pendant

Teaching with teach pendant

Emergency stop with operator’s panel

Emergency stop with teach pendant

O |0

Maintain for operator’s panel

o000 0|0|0|O0|O|O|O|O OO

Maintain for teach pendant

O

In the robot operating, programming and maintenance, the operator, programmer/teaching operator and
maintenance engineer take care of their safety using at least the following safety protectors.

e  Use clothes, uniform, overall adequate for the work

e  Safety shoes
e  Helmet

2 DEFINITION OF SAFETY NOTATIONS

To ensure the safety of users and prevent damage to the machine, this manual indicates each precaution
on safety with "WARNING" or "CAUTION" according to its severity. Supplementary information is
indicated by "NOTE". Read the contents of each "WARNING", "CAUTION" and "NOTE" before

using the robot.

Symbol Definitions
AWARNlNG Used if hazard resul.ting in the death or serious injury of the user will be expected to
occur if he or she fails to follow the approved procedure.
Used if a hazard resulting in the minor or moderate injury of the user, or equipment
/NCAUTION . .
damage may be expected to occur if he or she fails to follow the approved procedure.
Used if a supplementary explanation not related to any of WARNING and CAUTION
NOTE . o
is to be indicated.

e  Check this manual thoroughly, and keep it handy for the future reference.
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1 PLC Motion INTERFACE OVERVIEW

1.1 OVERVIEW / DESCRIPTION

PLC Motion Interface provides a set of FANUC supplied Add-On Instructions (AOI) that allow a
Programmable Logic Controller (PLC) to read the robot controller’s status and issue motion commands to
the robot. A PLC AOI can be deemed as a vendor supported function call that has well defined
input/output parameters with a well-defined state transition diagram. Using these FANUC supplied AOls,
experienced PLC programmers can easily program a FANUC robot using PLC logic without creating TP
programs on the robot controller.

The PLC Motion Interface has three parts: a set of FANUC AOlIs for PLC, an EtherNet/IP transport and
Robot controller PLC interfacing software.

Robot: PLC Motion Interface PLC Programming: Using ladder

executes PLC commands. logic/Function Block with
FANUC supplied AQIs to
communicate with robot
controller.

Fig. 1.1 PLC Motion Interface

The target market for this software is material handling with simple pick and place operations. The
software is not designed for complicated processes that use real time sensor feedback to dynamically
adjust the robot path, such as arc welding applications.

The FANUC PLC AOIs are designed to be PLCopen compliant, and therefore follow the standard defined
by IEC 61131-3. Some robot specific functions, such as time before or distance before, are not defined by
PLCopen. They are, none the less, important in robot applications, such as to open the gripper before the
robot reaches its destination. Therefore, additional AOIs have been created to support these operations.

1.2 HARDWARE AND SOFTWARE REQUIREMENTS

1.2.1 PLC Controller

The new FANUC PLC AOIs are designed to work with Rockwell Studio 5000 and
Rockwell/Allen-Bradley PLCs with version 30 or later firmware.
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1.2.2 Robot Controller Software

An R30:B Plus or an R30iB Mate Plus controller with HandlingTool and the following software options:
e R784: Ethernet IP Adapter

e R822: Ethernet IP EDA

¢ R892: PLC Motion Interface

1.2.3 Communication

The PLC Motion Interface requires the following hardware:
e Ethernet connection with PLC controller

1.2.4 Compatibility

The PLC Motion Interface software is compatible with DCS, collision guard, and most other
HandlingTool software options. However, this software is not designed for arc welding, sealing, spot
welding, or painting applications.

As described in the next section, PLC Motion Interface uses fixed EDA Connectionl to communicate
with the PLC and this connection cannot be changed.

NOTE
This option should not be installed if the existing EDA/EtherNet IP configuration
cannot be modified.

1.3 LIMITATIONS

1.3.1 EtherNet/IP EDA Definition

The FANUC PLC Motion Interface option uses the robot controller’s EtherNet/IP Adapter (R784) and
EDA (R822) options to establish Ethernet communication between the robot controller and the PLC.
Based on the EDA configuration, the EDA option creates an L5X file for Studio 5000 for the necessary
TAG and user defined data types (UDT) for all the FANUC AOlIs. Therefore, the attributes named in the
EDA configuration file (EIPCFG.XML) are important since the TAGs are created based on these
attributes.

Since the R30iB Plus and R30:B Mate Plus robot controllers have only one EDA configuration for its
PLC/Ethernet IP connections, adding the FANUC PLC motion Interface to a robot controller with an
existing EDA connection creates conflicts between the PLC Motion Interface and the existing EDA.
Users should install the FANUC PLC motion Interface option only if they are willing to modify their
existing EDA configuration.

NOTE
The PLC Motion Interface uses EDA Connectionl. Therefore, connection 1 and
its data mapping should not be modified. If you need EDA for other purposes,
please use Connection2, Connection3, or Connection4.

If changing the existing EDA configuration is possible, you can install the PLC Motion Interface (R892).
After applying the EIPCFG. XML for PLC Motion Interface, you can use other EDA connections (other
than Connectionl) to fulfil your I/O requirements.
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1.3.2 Single Group Motion

Only one group is supported for the first release. However, extended axes are supported.

1.3.3 Hot Start

Hot start is not allowed for a controller running the PLC Motion interface software. If hot start is set to
true, the PLC Motion Interface will post a “MS-017 Please Cycle Power” error when it receives the
FRC_Initialize command. The PLC Motion Interface will disable the hot start so it will work after cycling
power.

1.34 Short Motion Restriction

FANUC PLC Motion Interface is design for a simple Pick and Place application that does not support
very short motion (motion with run time less than 40 ms). When the PLC motion software detects a PLC
commanded motion that is shorter than the specified threshold, it will automatically lengthen the motion
time to allow the PLC task time to process the motion.

1.3.5 Original Path Resume

The original path resume feature is disabled when the PLC Motion Interface is installed. Therefore, if the
robot is jogged away from its path between PLC motion commands, the robot will go directly from its
current jogged position to the next PLC command position. It does not go back to the original programed
path.

1.3.6 Controller Backup/TP Programs Backup

When the PLC Motion Interface is running, it locks up a TP program to run the PLC motion commands.
If you do a file backup or system backup at this time, the backup will fail, since the locked TP program
cannot be backed up. You can issue the FRC_Abort PLC command to stop the PLC Motion Interface,
thus allowing file backup to proceed.
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2 CONTROLLER SETUP

2.1 HOST COMMUNICATION SETUP

The robot controller should have one port connected to the Ethernet network and the port should be
configured with a valid IP address. It is preferred to have the PLC and the robot controller on the same
subnet to minimize the transmission delay. For setting up the host communication, please refer to
“Ethernet Function OPERATOR’S MANUAL (B-82974EN)”.

2.2 EDA SETUP

The PLC Motion Interface uses Connectionl for its communication with the PLC. The PLC Motion
Interface EDA has to be set up first, then additional EDA can be added on. If you have an existing EDA
setup on the controller, you will have to redo your existing EDA setting in order to use the PLC Motion
Interface.

Please refer to “EtherNet/IP OPERATOR’S MANUAL (B-82854EN)” if you have any question
regarding setting up the EDA connection. The following step is for setting up the PLC Motion Interface
EDA only. If you have additional EDA connections to setup, please refer to this manual.

To setup the PLC Motion Interface EDA, go to the 1/O EtherNet/IP screen under 1/O menu. Please set the
Enable flag of Connectionl to FALSE so you can modify the EDA setting on Connectionl.

7o

I/0O EtherNet/IP
EtherNet/IP List (Rack 89) 1/64
Description TYP Enable Status Slot

ADP FALSE OFFLINE 1
Connection2 ADP FALSE OFFLINE 2
Connection3 ADP FALSE OFFLINE 3
Connection4 ADP FALSE OFFLINE 4
Connection5 ADP FALSE OFFLINE 5
Connectioné ADP FALSE OFFLINE G
Connection7 ADP FALSE OFFLINE 7
Connection8 ADP FALSE OFFLINE 8
Connection9 ADP FALSE OFFLINE 9
ConnectionA ADP FALSE OFFLINE 10

[ TYPE ] PING CONFIG

Select Connectionl and press F4, CONFIG, to go to the adapter configuration page:
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1/0O EtherNet/IP # [H

Adapter configuration : 1/3
Description : Connectionl
Input size (words) : m
Output size (words) : 4

Alarm Severity : WARN

Scanner IP - it sttt da st atE S
APT O=>T : 0
APT T=>0 : 0

[ TYPE ]

Please make sure the Input size and Output size is set to 4, as a default. Then go to the DIO configuration
menu to setup the corresponding DIO ports on rack 89. Cycle power after the DIO configuration is
completed.

The following is an example of the DI configuration after setting up the EtherNet/IP ports.

—= 100
I/0 Digital In + H
8/9
# RANGE RACK SLOT START STAT.
1 DI 1- 8] 0 1 19 FXesig
2 DI[ 9- 16] 0 1 27 Elsigh
3 DI[ 17— 22] 0 1 35 g
4 DI[ 23— 24] 0 0
5 DI[ 25- 64] 0 2
& DI[ &5 104] 0 3
7 DI[ 105- 144] 0 4
8 DI[f¥E- 2081 89 1
9 DI[ 209- 512] 0 0
Device Name : EthernetIP

[ TYPE ] MONITOR IN/OUT DELETE ﬁ
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The DO configuration is similar to the screen that follows:

/O

I/0O Digital Out

Device Name

# RANGE
1 Dpo[ 1-
2 Dol 9-
3 po[ 17-
4 DpO[ 21-
5 DO[ 25-
6 DO[ 65—
7 DO[ 105-
8 pol|fE-
9 DO[ 209-

8]
16]
20]
24]
64]

104]
144]
208]
512]

:

=2}
cCLeocoooooo

EthernetIP

[ TYPE 1 MONITOR

IN/OUT

4]
&
Q
o

=T TR U B T

Aﬂ 100

START
21
29

DELETE

L7

%, [

Set the variable, $10_AUTO_CFG from TRUE to FALSE. This will prevent auto mapping of DI/DO to
RACK 89, SLOT 1, START 1. However, when this is set, users have to manually change the 1/0O
Configuration when they setup additional EDA 1/0.

Go back to the EtherNet/IP List page, select connectionl and press the EDA, F5 key. You will see the
page below. Make sure the RSLogix5000 version is firmware version 30 or higher and all your settings
are similar to the page below. The PLC Scanner name (set at PLCROBOTL in this example) should
match the PLC connection name when you are setting up the PLC FANUC AOP connection in chapter 3.
If a PLC is connected to multiple robot controllers, each controller should have its own unique name.

When the Scanner Info (PLC) Type is set to ‘FANUC Robot’, your Studio 5000 should use the Rockwell
AOP for FANUC R30iB Plus V1.39 software in setting up the connection. See section 3.1.2 for more

details.
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Ijo

EtherNet/IP EDA

EDA Configuration

Export Type:

DETAIL EXPORT

[TYPE]

Select: Both

config S/W Info (PLC):
Name : RSLogix5000
Revision: 1.0
Version: 30.00

Scanner Info (PLC):
Name :
Type: FANUC Robot

5/6

After checking that all of the fields are set correctly, press the DETAIL, F2 key to see the next EDA

Configuration.

As shown in the following screen, please select the Device/Path where the PLC Motion Interface’s
EIPCFG.XML file resides, and select the XML file; then press F3, LOAD. After the load, you will need
to Cycle power. You can find the EIPCFG.XML file as part of plcmotionsetup.zip file. The

plcmotionsetup.zip file is provided from FANUC representatives.
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/o

EtherNet/IP EDA
2/3
EDA Configuration

Device/Path: UD1:\
Config File: EIPCFG.XML
Rungs: NO

Conn Slot Input Output Stat

[TYPE] DEVICE LOAD [CHOICE] APPLY

After cold start, the EDA configuration menu will show the following:

vo

EtherNet/IP EDA

1/3
EDA Configuration

Device/Path: D1:\
Config File: NONE
Rungs: YES

Conn Slot Input Output Stat

M 1 16 152 ACTT
EM 1 144 0 ACTT
EM 2 T2 72 ACTT

[TYPE] DEVICE LOAD [CONFIG] APPLY
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At this point, setting up EDA Connectionl for the PLC Motion Interface is completed. Go back to the
EtherNet/IP List page and set the Connectionl’s enable flag to TRUE. If you want to add more EDA
connections to the PLC, you can modify Connection2 and follow the “EtherNet/IP OPERATOR’S
MANUAL (B-82854EN)”.

NOTE
Please do not edit/modify Connectionl. Otherwise, the PLC Motion Interface will
not work. Note that the PLC Motion Interface uses explicit message (EM) slot 1
and slot 2. Please do not use these slots when you are setting up your own EDA.

If you only have one connection setup for PLC Motion Interface, you do not need to export the L5X file
from EDA menu since PLC Motion Interface option comes with a L5X file in its software load media.
However, if you add other connections, you need to export the L5X file from EDA menu and use that
L5X file to selectively import tags and UDTSs into your Studio 5000 project that are required for the setup
of additional connections.
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3  FANUC AOIS SETUP

This section shows you how to set up your PLC project to use FANUC’s AOIls. FANUC only supports
Allen Bradley PLCs at this time and, therefore, we assume the reader is familiar with Rockwell Studio
5000 software.

It is important that your FANUC AOI version matches the robot controller’s software. If the versions do
not match, the robot controller will post an “Invalid PLC AOI version” error. Therefore, if you auto
updated your controller’s software, you will need to import the FANUC AOI from your software load
media to your Studio 5000 project again so the versions match.

3.1 AOI INSTALLATION

3.1.1 Import FANUC AOls

You can find FANUC AOI and its associated files are provided from FANUC representatives. The file
name is plcmotionsetup.zip file. After unzipping the plcmotionsetup, you will find the following files:

1. EIPCFG.xml

2. FANUC_AOIs_v1.0_L5x

3. plcrobotl.L5x

The EIPCFG.xml file is used to set EDA Connectionl on the robot controller. Please refer to section 2.2
EDA SETUP for details.

The FANUC_AOIs_v1 0.L5X is the FANUC AOI file for Studio 5000. The plcrobotl.L5X has all the
tags required for FANUC AOlIs. You will need to import both files to your Studio 5000 project.

Please follow the steps outlined below to install the FANUC AOls.

1. Import the FANUC_AOIs_v1 0.L5X to Studio 5000 as shown below.

-10 -
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Once the file is selected, press the Open button at the bottom of the page. It will take some time to load

the L5X file
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(3 controller Fault Handler
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[ Mainroutine
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Parameters and Local Tags
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(23 Unscheduled
=) S Motion Groups
(23 Ungrouped Axes
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(5 User-Defined
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(53 Module-Defined
(3 Trends
M, Logical Model
=-E31/0 Configuration
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0 [0] 17561725 MHLAB_PLCMI_1801041808
§ [1] 1756-175P MHLAB_PLCMI_1801041808:Partner

11X

T&= Controller nrganizer[ﬁ:,_ Logical Oraanizer

Ready

While loading, Studio 5000 will s
to proceed.

& Logix Designer - MHLAB_PLCMI_1801041808 [1756-L725 30.11]

RSLinx Edition: Classic 3}

how the following page, press the OK button at the bottom of the page

=l=ix]
File Edit View Search Logic Communications Tools ‘Window Help
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B Tasks Import Content:
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(-5 MainProgram Es Tranuc_aols vi o
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L &EFM;'"R““"”E Routines Operation: [create =la
= é St" r: 24 Programs (i) References will be imported 2s
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[ Unscheduled 3 Comecions o C|
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M., Logical Model
=-E31/0 Configuration Class: Standard
[=-# 1756 Backplane, 1756-A4
0 [0] 1756725 MHLAB_PLCMI_1301041808 I nhibit Program
) [1] 1756475P MHLAB_PLCMI_1301041808:Pal
fl [2] 1756-EN2TR ENETO2
Bl [31 1756-EN2TR ENETO3 Assigned Routines
Main: [ aor
Fault: <none
¥ Preserve existing tag values in offiine project OK | Cancel | Help |
Ready 4
i CankoherOrgre [, Lopel g —

Ready
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gix Designer - MHLAB_PLCMI_1801041808 [1756-1725 30.11]

=laix]|

Fle Edit Wiew Search Logic Communications Tools Window Help
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o]

o el el o] of
A ¥[ Favorites Safety

Add-On Alarms

=

Bed 1075

=i

o

B nizer
=] Controller MHLAB_PLCMI_1801041308
Controller Tags

(3 Contraller Fault Handler

(23 Power-Up Handler
S Tasks

[=R=-]
[=)-4-& MainProgram

Parameters and Local Tags

[ MainRoutine

=-E50 safetyTask

=3 safetyProgram

arameters and Local Tags
- MainRoutine

(23 Unscheduled

5] Motion Groups

(23 Ungrouped Axes

(3 Add-On Instructions

£Data Types

g User Defined

g Strings

44 Add-On-Defined

[z Predefined

(53 Module-Defined

(3 Trends

M, Logical Model

£5]1/0 Configuration

[ & 1756 Backplane, 1756-A4

0 [0] 17561725 MHLAB_PLCMI_1801041808
§ [1] 1756 75P MHLAB_PLCMI_1801041808:Partner

F| [2] 1756-ENZTR ENETO2
Bl [3] 1756-ENZTR ENETO3

>3 X

ik

ontroller Urgamzer[ﬁ;,_ Logical Orgarizer

Ready

RSLinx Edition: Classic |3}

After the import of these AQIs, you should have all the new AOIs listed under Add-On Instructions and
UDT (User Defined Data Type) as depicted in the following two screen shots.

gix Designer - MHLAB_PLCMI_1801041808 [1756-1725 30.11]*

Fle Edt View Search Logic Communications Tools Window Help
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| 7 Energy St
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= (23 contraller Fault Handler
E (23 Power-Up Handler
B Tasks
=58 MainTask

<

[ 28 MainProgram
Parameters and Local Tags
MainRoutine

arameters and Local Tags
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=-E50 safetyTask

-3 SafetyProgram

B} mainroutine
(5 Unscheduled

=) S Motion Groups

(23 Ungrouped Axes

1451 Add-On Instructions

T FRC_Abort

1 FRC_AOI_Ststus

& FRC_Continue

& FRC_GroupReadActualPosition
& FRC_GroupReadActualspeed
& FRC_GroupReadlointPosition
{2 FRC_GroupSetOverride

& FRC_Initislize

T FRC_MoveAxesabsolute

T FRC_MoveAxesRelative

T FRC_MoveCircularAbsalute
1 FRC_MoveCircularRelative
1 FRC_MoveDirectAbsolute
1 FRC_MoveDirectRelative

& FRC_MovelinearAbsolute
& FRC_MovelinearRelative

1 FRC_OK_to_run

1 FRC_Pause

>3 X

Te= Controller Drgamzer[ﬁ:,_ Logical Organizer

Ready

RSLinx Edition: Classic |3}
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=laix]|

Fle Edt View Search Logic Communications Tools Window Help

FE || el |

‘_IEIEI@I & |Ba|@| 3] | [pArcone_reap ] & m [ | (=

Offline 0. 7 RUN — |Pa|h [one> jﬂ
No Forces [ P OK q}
S em. = Ene Storage
Ho EBe Bl i1 N = i A EA EA A 2
Safety Unlocked 7 B | <[\ Favorites £ Zaaon A Serey X Aerms J Bt A Tmeis

nirc ~1X
2 |[ =& Controller MHLAB_PLCMI_180 1041805 =
= ontroller Tags
& (3 Controller Fault Handler
E (23 Power-Up Handler

B Tasks
)£ MainTask

[ 28 MainProgram
Parameters and Local Tags
[ MainRoutine

=)

-Fnaor
=-E50 safetyTask
-3 SafetyProgram

&) Parameters and Local Tags

Ehmainroutine
(5 Unscheduled
=) S Motion Groups
(23 Ungrouped Axes
(3 Add-On Instructions
- E5Data Types
(=55 User-Defined

] FRC_ADSTAT_T

FRC_COORD_T
FRC_PLC_T
FRC_POS_T
FRC_STATUS_T
FRC_TPEXEC_T
PLCSTREAM_DIN1_T
PLCSTREAM_DOUT1_T
PLCSTREAM_DWORDI10_T
PLCSTREAM_DWORDI11_T
PLCSTREAM_DWORDO10_T
PLCSTREAM_DWORDO11_T
PLCSTREAM_EMI1_T
PLCSTREAM_EMI2_T
PLCSTREAM_EMO2_T
PLCSTREAM_IMI_T

<

T&= Controller Urgamzer[ﬁ;,_ Logical Orgarizer
Ready RSLinx Edition: Classic |3}

Follow the same procedure to Import the plcrobotl.L5X for all tags used by FANUC AOls.

LCMI_1801041808 [17" .. — =]
Fle Edt View Search Logic Communications Tools Window Help
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(23 Power-Up Handler
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B & cut Ctrl+x = 5
lew Equipment Sequence...
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E@ raste Ctrl+v “Ph
Import it
g Paste Special 3 ST FREAR
o0&l sélfeb . o Impert Equipment Sequence...
El= 1
CrossReference  Ctrl+E
(3 unsch Print »
(7 Motion Gri D —]
-7 Add-On Ir Properties Alt+Enter
-2 Data Typ
(3 Trends
M, Logical Model

=-E511/0 Configuration
[ & 1756 Backplane, 1756-A4
0 [0] 17561725 MHLAB_PLCMI_1801041808
§ [1] 1756-175P MHLAB_PLCMI_1801041808:Partner
Bl [2] 1756 ENZTR ENETO2
Bl [3] 1756 ENZTR ENETOZ

T&= Controller nrganizer[ﬁ:,_ Logical Oraanizer
Import a program RSLinx Edition: Classic |3}
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& Logix Designer - MHLAB_PLCMI_1801041808 [1756-L725 30.11]*
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[ Parameters and Local Tags
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fl [2] 1756-EN2TR ENETO2

Bl [31 1756-EN2TR ENETO3

T&= Controller Urgamzer[ﬁ;,_ Logical Orgarizer
Ready

RSLinx Edition: Classic |3}

Press Open button at the bottom of this page will bring up the next page:

LAB_PLCMI_1801041808 [1756-L725 30.11]*

==
File Edit Wew Search Llogic Communications Tools Window Help
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[#] Tags
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Ready
e ContoterOrgarizer [, Logal Organier _
Ready

Press the OK button to load in the controller tags used by the FANUC AOls.
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gix Designer - MHLAB_PLCMI_1801041808 [1756-1725 30.11]*
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Praject saved to Recovery fil.

RSLinx Edition: Classic |3}

When the loading is completed, you will see a similar page in Studio 5000. Note that there are some
warming errors posted and you can safely ignore these warmings.
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|
Bl | _’H

Tt Controller Organizer T, Losical Organizer ) Errors [(]Search Resuts ] watch
Project saved to Recovery file.

RSLinx Edition: Classic |3}
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3. Delete the FANUC_AOIs vl 0 program. This program is used to group all AOIls together to
simplify AOI importation. This program is no longer required. Select the FANUC_AOIs V1 0
program and right click the mouse, you will see the following page, then click Delete.
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Creating program: 'plerobotl'
Creating routine: 'plerobotl'
Import complete - 0 error(s), 26 warning(s)

< |

Tt Controller Organizer T, Losical Organizer ) Errors [(]Search Resuts ] watch

Delete the selection RSLinx Edition: Classic |3}

Press the Yes button when asking for confirmation to delete the program.
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< |
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Ready RSLinx Edition: Classic |3}

Te= Controller Drgamzer[ﬁ:,_ Logical Organizer
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4.

Delete the plcrobotl program, for the same reason you deleted the FANUC_AOIs_v1 0 program.

Please follow the same procedure as when deleting FANUC_AOIs_v1 0.

3.1.2 FANUC AOP and Implicit Message Setup

After installing the FANUC AOIs and tags, you will need to setup the implicit message and explicit
message connection between the robot controller and the PLC on your Studio 5000 project. Please follow
the steps outlined in this section to set up the connections.

1.

Add a new module in your PLC’s backplane and go to the property of the new module:

& Logix Designer - MHLAB_PLCMI_1801041808 [1756-1725 30.11]*

Fle Edit View Search Logic Communications Tools Window Help
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Properties Alt+Enter
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§ [1] 1756-.75P MHLAB
i}
fl 31 1756-EN2TR ENETO3

Print

T&= Controller Urgamzer[ﬁ:,_ Logical Orgarizer

Create a module

In the Select Module Type page, Type FANUC in the search window and select the FANUC Robot
R30:B Plus entry and then press CREATE button. If you don’t see the FANUC Robot R30iB Plus
entry, you will have to install FANUC Robotics AOP V1.39 to your studio 5000 before running the
PLC Motion Interface. Please refer to the “EtherNet/IP OPERATOR’S MANUAL (B-82854EN)”

for details.
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RSLinx Edition: Classic |3}

Set the connection name to plcrobotl. This name has to match the PLC Scanner name in robot
controller’s EDA setup screen in section 2.2. Next, type in the robot controller’s IP address. The
robot controller’s IP address is “172.22.65.232” in our example below:

Logix Designer - MHLAB_PLCHMI_1801041808 [1756-1725 30.11]*
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4.

The following step is to setup the connection 1 I/O, which is used by PLC Motion Interface. If you
have other 1/0 connections, such as safety 1/0, you will have to add those connections here by
changing the No. Standard Connections to 2 and changing Application to STANDARD + SAFETY.
Please refer to the “EtherNet/IP OPERATOR’S MANUAL (B-82854EN)” for setting up extra
connections. To setup the Connection 1 data size, press the Change button on the left hand side of

the screen in the screen above, and you will get to the next screen:
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RELinx Edition: Classic |5

Go to the Connection bookmark and set the robot connection’s input size to 192 and the output size
to 16 as depicted in the following screen.

NOTE

Note that in the future, the input/output size may change when a new AOI is

added.
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If the input and output size changed, you will see the following screen.
change and press OK button to get back to the property page.
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6. Next, you need to setup the Request Packet Interval. Select the Connection bookmark in the

properties page. You will see the following screen. Change the RPI interval to 32 (ms) and press the
OK button at the bottom of the page.
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7. At this point, you have setup your FANUC AOP for implicit messaging.
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If your PLC is connected to multiple FANUC controllers, you need to repeat the same process for each
controller with a different connection name and IP address, as shown in step 3.

3.1.3 FANUC AOP and Explicit Message Setup

FANUC AOI utilizes three explicit messages. Please following the steps outlined below to setup these
explicit messages.

1.

2.

Double-click Controller Tags to bring up the list of controller tags, and select the
plcrobotl_al_msgout. Right mouse click to bring up the following menu. Select the Configure
plcrobotl al msgout and left-click on the mouse
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Configure the tag using the Configuration Dialog. [ RSLinx Edition: Classic 3}

Left mouse click and select the Communication bookmark. You will see the following page:
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Pressing the Browse button will bring up the following selections. Select the
Plus/A plcrobotl” entry as depicted as below:
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4. Press the OK key to go back to the configuration page:
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Tt Controller Organizer T, Losical Organizer |[ET5]\ monitor Tags A Edttags 7 T ] | aP
Ready [ RSLinx Edition: Classic 3}

Press the OK button again to complete the plcrobotl _al_msgout explicit message setup.
Repeat steps 1 to 4 to configure plcrobotl a2 msgin and plcrobotl a2 msgout explicit message
tags.

SRl

If you have multiple FANUC robot controllers, please follow the same procedure to set up the explicit
messages for any additional controllers.

3.2 CREATE A FANUC AOI TEMPLATE PROGRAM

Any program that uses FANUC AOI will have the following program structure:

1. Call FRC Initialize AOI at the beginning of the program to establish the communication session
with the robot controller.

2. Call FRC_Abort AOI at the end of the program to stop the communication session. If the PLC
program ends without calling FRC_ABORT, the robot controller will not be able to do a file backup
or a system backup. You will have to cycle power on the robot controller to recover.

3. Call FRC_ReadGroupData at the beginning of the run loop. This allows the PLC to read information
set by the robot controller at beginning of the loop.

4. Call FRC_WriteGroupData at the end of the run loop. This allows the PLC to send information to
the robot controller for execution.

This section shows you a step-by-step procedure for creating the program structure outlined above. Once

the program is created, you can use this program as a template for all your FANUC robot PLC program
applications.
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We assume that users are familiar with Studio 5000 and with ladder logic, so detailed key strokes are not
documented here. We also do not include a detailed explanation of the input parameters for each AOI

shown here. Please refer to the appendix to see a detail description of each parameter.

1. Create a new PLC program.

& Logix Designer - MHLAB_PLCMI_1801041808 [1756-L725 30.11]*

Fle Edt View Search Logic Communications Tools Window Help

NECE R e - i

alal|

|

—]
Offline 1. 7 RUN — |Pa|h [[ane> jﬂ
No Farces b, C oK ‘1}
& | I Enemy Storage
Ho Edts 2o 1 I IR [ R R (R EOA R o
Safety Unlocked % B | | [y Favorites Sately A_Alams Timer/Counter
aller © izer 31X
#5] Contraller MHLAB_PLCMI_1801041808
G Contraller Tags
= (23 contraller Fault Handler
E (23 Power-Up Handler

B Tasks
=58 MainTask
[=-458 MainProgram

)| Parameters and Local Tags

{ Elairroutie
[2-£51 safetyTask Open

-8 SafetyProgran § cut

& rarameter ES
B Mainroutis B2 Copy Cul+C
(23 Unscheduled B Paste ctrl+v
£ (23 Motion Groups Delete Del
E-(23 Add-On Instructions
- (3 Data Types [& verify
(9 Trends Cross Reference ctrl+E
M, Logical Model
E-E531/0 Configuration Browse Logic... Ctrl+.

=€ 1756 Backplane, 1
#a[0] 175641725
§ [ 175647 print

=- [ 2 17s6ENzT

Find in Logical Organizer

[ Ethernet Export Routine. ..
Bl 1756¢
8 Fanuc Indlude in Tracking Group
f [3] 1756-ENZT Properties. Alt+Enter

T&= Controller nrganizer[ﬁ:,_ Logical Oraanizer
Open the selected component or collection

RSLinx Edition: Classic |3}
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MainRoutine*] =l=ix]
B Fle Edit View Search Logic Communications Tools Window Help ==l x|
‘ a|=(E] = $[=[2] =[] [sarcooeren BN E AR TETEY H
Offline 0. 7 RUN _J| Path: [none> jﬂ
No Forces r. POK q}
No Edits B o S R = = A e ey 2
Safety Unlocked ™0 B | «|»[\ Favorites 4 Aaaon A Aarms 7 BT 1 TmerCounter

-5 Controller MHLAB_PLCMI_1801041808 EI ||| e l_il__l _I

[ Controller Fault Handler
(23 Power-Up Handler
B Tasks
=58 MainTask
[ 28 MainProgram
Parameters and Local Tags

Bed 1075

=-E50 safetyTask
-3 SafetyProgram
Parameters and Local Tags
Ha Mainroutine
(23 Unscheduled
(27 Motion Groups
E-[23 Add-On Instructions
- (3 Data Types
(3 Trends
M, Logical Model
=-E31/0 Configuration
= €29 1756 Backplane, 1756-A4
0 [0] 17561725 MHLAB_PLCMI_1801041808
8 [1] 1756-175F MHLAB_PLCMI_1801041808:Parter
- [ [21 1756-EN2TR ENETO2
[ Ethernet
-l 1756-ENZTR ENETOZ
- B FANUC Robot R30B Plus/A plarobot 1
fl [3] 1756-ENZTR ENETO3

_— _ =
verrrcer S | | I

Ready [ RSLinx Edition: Classic Rung 0 of 1 Jape e [

T&= Controller Urgamzer[ﬁ;,_ Logical Orgarizer

2. Add FRC_Initialize AOI to command the robot controller to start a new communication session.

—ls(x|
B Fle Edit View Search Logic Communications Tools Window Help ==l x|
EEEER S Py o &lm % [ | @lE]e] @le]|

Offline 0. T RUN S | Path: [<none> ~| &

Mo b COK T .

CE Fo o el ol ofe]o] 2

Safety Unlocked 2 B | 4|»[\ Favorites £ Zaaon A marms £ Bt F TwerCoumer AT

 Controler Organizer ____________~ & X] T w1 1| [
3] Parameters and Local Tags 5 EI || e e l_il__l 2'

B mainroutine
(5 Unscheduled I—
- (2 Motion Groups @
EJ-45 Add-On Instructions
1 FRC_Abort
1 FRC_AOI_Status
& FRC_Continue (End)
& FRC_GroupReadActualPosition
& FRC_GroupReadActualspeed
& FRC_GroupReadlointPosition
{8 FRC_GroupsetOverride
@
T FRC_MoveAxesabsolute
T FRC_MoveAxesRelative
T FRC_MoveCircularAbsalute
1 FRC_MoveCircularRelative
8 FRC_MoveDirectAbsolute
1 FRC_MoveDirectRelative
1 FRC_MovelinearAbsolute
& FRC_MovelinearRelative
1 FRC_OK_to_run
1 FRC_Pause
{& FRC_ReadGroupData
1 FRC_ReadUFrameData
& FRC_ReadUTodData
T FRC_Reset —
T FRC_SetUFrame
1 FRC_SetUTodl
1 FRC_Status
T FRC_TouchUp
{ FRC_TPINS_ER
& FRC_TriggeralongPath
& FRC_WaitForDIN
1 FRC_WsitTime
{& FRC_WriteGroupData
& FRC_WriteUFrameData

& FRC_WriteUToolData =
< i =l
[ ControlerOrganze [, Loy Organer o N | < | [

Project saved to Recovery file. [ RSLinx Edition: Classic Rung 0 of 1 Jape e [

Bed 15
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Logix Designer - MHLAB_PLCMI_1801041808 [1756-1725 30.11]*

- [MainProgram - MainRoutine™]

B Fle Edt View Search Logic Communications Tools Window Help

8%
181 x|

8116 &1 siale| olof s 7 ALl A B alal]

0. M RUN
No Forosn [N gOK -
Y B EH‘D’ or2ge
Mrm

=

=] &

K| thlllr-{l wl%[{)l{u}l{ol

abeg pes|

{2 FRC_Abort

{2 FRC_aOI_Status

{2} FRC_Continue

1 FRC_GroupReadActualPosition
1) FRC_GroupReadActualSpeed
1) FRC_GroupRead ointPosition
{2} FRC_GroupSetOverride

RC_Initialize:

& FRC_MoveAxesabsolute
) FRC_MoveAxesrelatve
{&} FRC_MoveCiraularAbsolute
{} FRC_MoveCradarRelative

2 FRC_MoveLinearAbsolute
{2} FRC_MovelinearRelative
& FRC_OK_to_run

(&} FRC_ReadGroupData
{2} FRC_ReadUFrameData
{2} FRC_ReaduToolData
{i} FRC_Reset

{2 FRC TriggerAlongPath
B FRC_WaitForDIN

{2} FRC_waitTime

{2} FRC_writeGroupData
{2 FRC_WriteUFrameData
{2 FRC_WriteUToolData

<]

FRC _Initialize
AxesGroup

Execute
Reset

ResetAOls
ErrorlD

FRC_Initialize

Starts the stream TP program
aize W |

PLCRobot_Ref 2
»

| FcBusy>—|
77 HCDone > —
27 —CError>—

~3

(End)

|Tee Controller Organizer [, Logical Organizes

FRC_Initisize

_JJ_I

RSLinx Edition: Classic Rung 0 of 1

3. Add atag name for the FRC_Initialize AOI and create the new tag.

B Fle Edit View Search Logic Communications Tools Window Help

e [ (3

—l8)x]
—l8|x|

Bl=lE| & slme] ol [mroeres -] slaRF Ll FEle] e

Select language. ..

Offline . 7 RUN

I~ oK

I Energy Storage
[mVs}

No Forces 3

No Edits
Safely Unlocked =4

Lq}ﬁ | Path; [ <none>

=1l

o Al | 2o wlo]

2

i 4 | » |\ Favorites

2] Parameters and Local Tags
B MainRoutine

(23 Unscheduled

#1231 Motion Groups

=I5 Add-On Instructions

Bed 15

{2t FRC_Abort

&l FRC_AOI Status

&l FRC_Continue

& FRC_GroupReadActualPosition
{2 FRC_GroupReadActualspesd
----- & FRC_GroupReadJointPosition
& FRC_GroupSetOverride

&t FRC_Initialize

& FRC_MoveAxesAbsolute

& FRC_MoveAxesRelative

& FRC_MoveCircularAbsolute
&t FRC_MoveCircularRelative
&} FRC_MoveDirectAbsolute
{2l FRC_MoveDirectRelative

{2l FRC_MovelinearAbsolute
{2l FRC_MovelinearRelative

&l FRC_OK_to_run

{2t FRC_Pause

{2l FRC_ReadGroupData

& FRC_ReadUFrameData

& FRC_ReadUToolData

&t FRC_Reset

& FRC_SetUFrame

& FRC_SetUTool

& FRC_Status

& FRC_Trigger AlongPath
&l FRC_WiaitForDIN

&l FRC_WiaitTime

&} FRC_WiriteGroupDats
& FRC_WriteUFrameData
& FRC_WiriteUToolData

<

Timer/Counter

1| DL T T [ N T

@

FRC_Initialize
AxesGroup

Execute
Reset
PLCRobot_Ref

ResetAQIs
ErrorlD

Starts the stream TP grotmlram in.

FRC_Initialize:

l_(n..m,x_

New “tag_initalize”

Cirl+w

& Cutlnstruction
Copy Instruction
B Paste

Cirl+X
Cirl+C
Cirl+v

Delete Instruction
Add Ladder Element...
Edit Main Operand Description

Del
Alt+ns
ctrl+D

Save Instruction Defaults

Clear Instruction Defaults

Remove Force

(End)

T&= Controller nrganizer[ﬁ:,_ Logical Oraanizer

Create New

-28 -

GoTo...
Instruction Help

Crl+G

Remove Parameter

Remove All Unknown Parameters

B

Open Instruction Logic
Open Instruction Definition

Properties

Alt+Enter

MainRoutine*
MainProgram

=l
[ ]

RSLinx Edition: Classic Rung 0 of 1
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LCHMI_1801041808 [17} _l®i x|
B Fle Edt View Search Logic Communications Tools Window Help 18] x|
‘ S| 4|2 = BARCODE_READ 8% [T & 0=
Offline 0. FRUN S| Patt [znone> ==
No Forces [N F OK @
S em. = Ene Storage
Ho Edts e A Hed | A e o [ 2
Safety Unlocked ™0 B | (|» [\ Favorites Timer/Counter.
~ax ST N
23| @] [ % [w <ab>
D) et oo 1| Sl ar || [~ e o o
= MainRouti
g S ] FRC_nitializ =
ol [+ Motion Groups Starts the stream TP program in__
-1 Add-On Instructions Name: FRC_Initialize tag_i |nma\|ze ] < Busy>—
& FRC_abort AxesGroup
&l FRC_AOI_Status T = Cancel '?'? —Done>—
& FRC_Continue Execute ?
&l FRC_GroupReadactualPosition Help 2 ¢ Error—
----- {2 FRC_GroupReadActualspesd Reset 9
& FRC_GroupReadJointPosition Ll 29
& FRC_GroupSetOverride :
] FRC_Initialize Usage: <controller> VI PLCRobot_Ref ?
&} FRC_MoveAxesAbsolute B = ResetACls ?
0 PRC Moveeme Toe [ Il | ErroriD 27
&t FRC_MoveCircularAbsolute
B R oveCrdaRdatie feier [ ]
& FRC_MoveDirectAbsalute -
&l FRC_MoveDirectRelative Data Type:  [FRC_intiaiize =
&t FRC_MovelLinearAbsolute P
B FRC Movelnearicite =
&l FRC_OK_to_run
&l FRC_Pause Scope: gﬂMHLAE_FLCM\_WM1MWM8 'I
{2l FRC_ReadGroupData
&l FRC_ReadUFrameData Class: Standard =l
{2l FRC_ReadUToolData
&} FRC_Reset Bdemal Read/Wite -] _
&l FRC_SetUFrame
& FRC_SetUTool Style: 'I
& FRC_Status
-~ Constart
&} FRC_TouchUp I Ee
{2t FRC_TPINS _ER = Sequencing
&t FRC_TriggerAlongPath
& FRC_WaitForDIN I~ | Open Configuration
FRC_WaitTi
e e et Ol G et Eemastes
A&l FRC_WiritelUFrameData
&l FRC_WriteUToolDats =
Kl 1B |

T&= Controller Urgamzer[ﬁ;,_ Logical Orgarizer

12 bstiesni _J KN

Ready

I

B Fle Edit View Search Logic Communications Tools Window Help

lapp frEn [

RSLinx Edition: Classic Rung 0 of 1

Since the robot controller has only 1 group, set the AxesGroup to 1 in the AOI.

—l8)x]
—l8|x|

Bl=lE| 8 slme] ol [mroeres &) #lnR[F L FEle] @@l

Offline . 7 RUN

I~ oK

I Energy Storage
[mVs}

No Forces 3

No Edits
Safely Unlocked =4

Lq}ﬁ | Path; [ <none>

=1l

o Al | 2o wlo]

2

i 4 | » |\ Favorites

Timer/Counter

2] Parameters and Local Tags
B MainRoutine

(23 Unscheduled

#1231 Motion Groups

=I5 Add-On Instructions

Bed 15

{2t FRC_Abort

&l FRC_AOI Status

&l FRC_Continue

& FRC_GroupReadActualPosition
{2 FRC_GroupReadActualspesd
----- & FRC_GroupReadJointPosition
& FRC_GroupSetOverride

&t FRC_Initialize

& FRC_MoveAxesAbsolute

& FRC_MoveAxesRelative

& FRC_MoveCircularAbsolute
&t FRC_MoveCircularRelative
&} FRC_MoveDirectAbsolute
{2l FRC_MoveDirectRelative

{2l FRC_MovelinearAbsolute
{2l FRC_MovelinearRelative

&l FRC_OK_to_run

{2t FRC_Pause

{2l FRC_ReadGroupData

& FRC_ReadUFrameData

& FRC_ReadUToolData

&t FRC_Reset

& FRC_SetUFrame

& FRC_SetUTool

& FRC_Status

& FRC_Trigger AlongPath
&l FRC_WiaitForDIN

&l FRC_WiaitTime

&} FRC_WiriteGroupDats
& FRC_WriteUFrameData
& FRC_WiriteUToolData

e

1| DL T T [ N T

Starts the stream TP =
program in the robot
controller

FRC_Initializ
Starts the stream TP programiin...
FRC_Initialize _tag initialize
AxesGroup |1

- Busy>—
—CDone—
Execute ?

27 —Error—
Reset ?

PLCRaobot_Ref ?
ResetAQls ?
ErrorlD

(End)

T&= Controller Drganizsrl"‘h.,_ Logical Oraanizer

s _J A

AxesGroup

=l
[ ]
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5.

B Fle Edit View Search Logic Communications Tools Window Help

Set the Execute tag. The AOI will execute at the rising edge of the do_initialize tag.

—l8)x]
R

T | e P YL )T )

0. T RUN

by | ToK

I Energy Storage
[mVs}

No Forces
No Edits.
Safety Unlocked 4

| Path; [ <none>

=1l

K1 L= S R e B R R i
B | 4|+ [\ Favorites {735 0n R Aarme A BE K TrerCoumer A

4

arameters and Local Tags
B MainRoutine
(23 Unscheduled
[+1-[7] Motion Groups
=1-£5 Add-On Instructions
----- &} FRC_Abort
&l FRC_AOI Status

Bed 15

&l FRC_Continue

& FRC_GroupReadActualPosition
{2 FRC_GroupReadActualspesd
& FRC_GroupRead]uintPosition
& FRC_GroupSetOverride

&t FRC_Initialize

& FRC_MoveAxesAbsolute

& FRC_MoveAxesRelative

& FRC_MoveCircularAbsolute
&} FRC_MoveCircularRelative
{2l FRC_MoveDirectAbsolute
{2l FRC_MoveDirectRelative

{2l FRC_MovelinearAbsolute
{2l FRC_MovelinearRelative

& FRC_ReadGroupData
& FRC_ReadUFrameData
& FRC_ReadUToolData
&t FRC_Reset
& FRC_SetUFrame
& FRC_SetUTool

----- & FRC_Status

& FRC_Trigger AlongPath
&l FRC_WiaitForDIN

&l FRC_WiaitTime

----- &l FRC_WiriteGroupData
&t FRC_WiriteUFrameData
& FRC_WiriteUToolData

<

Starts the stream TP
program in the robot
controller
FRC_Initializ
Starts the stream TP programiin...

FRC _Initialize tag_initialize E —CBusy >—
AxesGroup 1

—C_Done»—
Frecte

T —Error—
2

2?7
2
2
0«

Reset

PLCRobof_Ref
ResetACls
ErrorlD

(End)

=l

T&= Controller Drganizsrl"‘h.,_ Logical Oraanizer

s _J A I

Execute

§ Logix Designer

B File Edit View Search Llogic Communications Tools Window Help

lape fiEr (3

RSLinx Edition: Classic Rung 0 of 1

Create the “do_initialize” tag:

==
=18 x|

(Bl=lEl 8] Llle] of | [P ] salsl[E ] FiEl) @la)

Offline
No Forces
No Edits

0. FRUN

I 0K

I Energy Storage
(Vo]

.

34

Safety Unlocked 4

Lq}ﬂ | Path: [ <none>

=] &

R = L= T e RS R R 2
B | <[ +[\ Favorites a3 0m A Aarme A B A TmerCouner AT

4 Parameters and Local Tags
B Mainroutine

----- (3] Unscheduled

=771 Mation Groups

=1-£5 Add-On Instructions

----- {2t FRC_Abort

& FRC_AOI_Status

&t FRC_Continue

& FRC_GroupReadActualPosition
& FRC_GroupReadActualspeed
& FRC_GroupRead]uintPosition
& FRC_GroupSetOverride

& FRC_Intialize

{2l FRC_MoveAxesAbsolute

{2l FRC_MoveAxesRelative

&l FRC_MoveCircularAbsolute
&l FRC_MoveCircularRelative
{2l FRC_MoveDirectAbsolute
&l FRC_MoveDirectRelative

&t FRC_MovelLinearAbsolute
&t FRC_MovelinearRelative

{& FRC_OK_to_run

&t FRC_Pause

& FRC_ReadGroupData

& FRC_ReadUFrameData

6ed 11275

&t FRC_TriggerAlongPath
& FRC_WaitForDIN

{& FRC_WaitTime

&t FRC_WiriteGroupData
&t FRC_WiriteUFrameData
& FRC_WiriteUToolData

ki

= e E e e

Starts the stream TP
program in the robot
controller
FRC_Initializ
Starts the stream TP program in...
FRC_lnitialize tag_i |nma\|ze =
AxesGroup

Execute -E-“"’— “"“d'

[~ Busy —
—_Done—

_initialize™

e o,

Reset Cirl+x
cirl+C

Cirl+¥

&
=}

Cut Instruction

Copy Instruction
PLCRobot_Ref

ResetAQls
ErrorlD

Paste

Delete Instruction Del
Add Ladder Element... AltHns
Edit Main Operand Description »

Save Instruction Defaults

(End)

Clear Instruction Defaults

Remove Force

cirl+G
F1

GoTo..
Instruction Help

Remove Parameter

Remave All Unknown Parameters

Open Instruction Logic
Open Instruction Definition

Properties Alt+Enter

Il

Te= Controller Urgamzerlﬁ;,_ Logical Orgarizer

i _J A I

Create New

R5Linx Edition: Classic Rung 0 of 1 lapp fiEm 3y
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LCHMI_1801041808 [17! i i =l=ix]
B Fle Edt View Search Logic Communications Tools Window Help 18] x|
‘ Bl | 2| 2|52 =] [parcon:_rean = EN AN =
Offline 1, I RUN (SN | Pt [<rone> jﬂ
No Foroes r. POK q}
No Edits B o S R = = A e ey 2
Safety Unlocked ™0 B | «|»[\ Favorites 4 Aaaon A Aarms 7 BT 1 TmerCounter

& ) Parameters and Local Tags
= MainRoutine
il e Starts the stream TP H
2 M- Motion Groups e program in the robot
=145 Add-On Instructions . controller
& FRC_abort FRC_Initialize
- Description: B — .
&} FRC_AOI Status e o= — Starts the stream TP programin....
EEEE—E"”“”:E ctusposi = FRC_Initialize tag_initialize [__| |- Busy»—
_GroupReadActualPosition
----- {2 FRC_GroupReadActualspesd AxesGroup 1 | Done
& FRC_GroupReadJointPosition Ll >
&} FRC_GroupSetOverride Execute do_initialize
& FRC_Initialize Usage: ~cotroller- = | ?? —CErrorz—

&} FRC_MoveAxesAbsolute = Reset ?
&l FRC_MoveAxeskelative Type: Base | cw‘"ﬂl ??
&} FRC_MoveCircularAbsolute PLCRobot Ref ?
& FRC_MoveCiraularRelative et I: ResetAOls 2
& FRC_MoveDirectAbsalute

&l FRC_MoveDirectRelative Data Type:  [BOOL _I EmroriD 0«
&t FRC_MovelLinearAbsolute

2
FRC_MovelinearRelative Connection

{8 FRC_OK _to_run

&l FRC_Pause Scape: F0MHLAB_PLCMI_1801041808 vl

{2l FRC_ReadGroupData
&t FRC_ReadUFrameData Class: Standard -]
{2l FRC_ReadUToolData

12l FRC_Reset BT Read/Wrte -] ||
& FRC:SEI:LITDDI Style: Decimal 'I

& FRC_Status

&l FRC_TouchUp Lle=ms

& FRC_TPINS _ER ™| Sequencing

&t FRC_TriggerAlongPath

& FRC_waitForDiN I~ | Gpen Configuration

& FRC_wiaitTime
&} FRC_WiriteGroupDats
A&l FRC_WiritelUFrameData

{2 FRC_WiritelToolData e
Kl | > |

Ready [ RSLinx Edition: Classic Rung 0 of 1 Jape e [

™| @pen Parameter Connectians

7. Add the reset tag. The AOI will reset its internal state when the Reset is set to TRUE.

—l8)x]

B Fle Edit View Search Logic Communications Tools Window Help 18] x|

Bl=lE| 8 slme] ol [mroeres &) #lnR[F L FEle] @@l

Offline 1. TRUN W}?' Path: [[one> =&

No Forces b, C oK

FE"OE'WS‘WQE A A it e e L [ e[ b

i 4 | » |\ Favorites Add-On Alarms Bit Timer/Counter

No Edits
Safely Unlocked =4

i Parameters and Local Tags -
B MainRoutine
[ Unscheduled
[+1-[7] Motion Groups program in the robot

=I5 Add-On Instructions controller

Starts the stream TP =

Bed 15

& FRC_Abort FRC_Initializ

&l FRC_AOT_Status (] Starts the stream TP programiin...
12t FRC_continue N FRC _Initialize tag_initialize E —CBusy >—
& FRC_GroupReadActualPosition AxesGroup 1

{2 FRC_GroupReadActualspesd

----- 12l FRC_GroupReadIointPosition [~CDane>—
1 FRC_GroupsSetOverride Execute do_initialize
& FRC_Initialize 0« —CEror>—
{8 FRC_MoveAxesabsolute Reset | reset hd
& FRC_MoveAxesRelative T
& FRC_MoveCircularAbsolute PLCRobot Ref ?
& FRC_MoveCiraularRelative ResetAQls 2
&} FRC_MoveDirectAbsolute ErrorlD 0«
{2l FRC_MoveDirectRelative

{2l FRC_MovelinearAbsolute

{2l FRC_MovelinearRelative

&l FRC_OK_to_run

{2t FRC_Pause

{2l FRC_ReadGroupData (End)
& FRC_ReadUFrameData

& FRC_ReadUToolData

&t FRC_Reset —
& FRC_SetUFrame

& FRC_SetUTool

& FRC_Status

&l FRC_WiaitForDIN

&l FRC_WiaitTime

&} FRC_WiriteGroupDats
& FRC_WriteUFrameData

& FRC_WiriteUToolData o
Kl | 2] =
I

Ready RSLinx Edition: Classic Rung 0 of 1 Jape e [

8.  Create the reset tag:
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i Logix Designer MainRoutine*] =& x|
B Fle Edit View Search Logic Communications Tools Window Help ==l x|

@I 9@.||ﬂd 2'2' BARCODE_READ = M IEM ¥ |=

ala)

EIEE]

Offline 0. T RUN
No Forces [ F €z
No Edis Energy Storage

[mVs}

Safely Unlocked =4

=12l

Lq}ﬂ | Path: [ <none>

o Al ] 2rlrlofolo] |

4| » |\ Favorites

Add-On Alarms Timer/Counter

2 4 Parameters and Local Tags
= MainRoutine
z D Starts the stream TP =
& 3 Unscheduled h b
552 Motion Groups program in the robot
151 Add-On Instructions controller
& FRC_abort FRC_Initialize
&t FRC_AOI_Status [x] Starts the stream TP program in.__
& FRC_Contnue FRC_Initialize tag_initialize || |- Busy>—
& FRC_GroupReadActualPosition AxesGroup 1
{2 FRC_GroupReadActualspesd
12l FRC_GroupReadIointPosition [~CDone
12l FRC_GroupSetOverrids Execute do_initialize
& FRC_Initialize 0« —CEmors—
&l FRC_MoveAxesabsolute Reset [T
----- A2l FRC_MoveAxesRelative [ New Treset” Crl+w
&} FRC_MoveCircularAbsolute PLCRobot Ref
&l FRC_MoveCircularRelative ResetAQls Cut Instruction Cirl+x
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&} FRC_TPINS _ER. nstruction Help
&t FRC_TriggerAlongPath | Remove Parameis
& FRC_WaitForDIN )
----- & FRC_WiaitTime B3 Remove All Unknown Parameters
Open Instruction Logic
Open Instruction Definition
knl | I—I Praperties Alt+Enter
Create New [ RSLinx Edition: Classic Rung 0 of 1 Jape e [
Logix Designer - MHLAB_PLCHMI_1801041808 [1756-L725 30.11]* - [MainProgram - MainRoutine*] —|=1x]
B Fle Edt View Search Logc Communications Tools Window Help — = x|

@I 9@.||ﬂd 2'2' BARCODE_READ = M IEM ¥ |=

alal

EIEE]

Offline 0. FRUN
No Forces [ F €z
N Edte Energy Storage

o

Safely Unlocked =4

T | Path: [ <none>

=1 &

R = L= T e RS R R 2

4| » |\ Favorites

Add-On Alarms Timer/Counter

>3 X

e M e e e

& % Parameters and Local Tags
= MainRouti
El I & unsf'gdu\a:; ouene ] Starts the stream TP 4]
% 1.2 Motion Groups N program in the robot
151 Add-On Instructions : controller
& FRC_abort FRC_Initialize
- Description: B — .
&t FRC_AOI_Status B o= Starts the stream TP program in...
EEEE-E"”“”:E ctiapom = FRC_Initialize tag_initialize || |- Busy>—
_GroupReadActuzlPosition AxesGrou 1
& FRC_GroupReadActualspeed P | Done
& FRC_GroupReadJointPosition ﬂ »
12l FRC_GroupSetOverrids Execute do_initialize
&l PR Iritialize Usage: <cortroller> = | 0« [CErors—]
&} FRC_MoveAxesAbsolute B = Reset reset
&l FRC_MoveAxeskelative Type: Base | LC“U"I ??
----- &} FRC_MoveCircularAbsolute PLCRobot Ref ?
2] PR VoveCreudaRdatve s For ReSElAQlS 2
&} FRC_MoveDirectabsolute E
- rrorlD O«
&l FRC_MoveDirectRelative Data Type:  [BOOL =
&l FRC_MovelinearRelative (B
&} FRC_OK _to_run
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&t FRC_Continue
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FRC_Initialize  tag_initialize
AxesGroup 1

Execute do_initialize

0«
reset
0«

PLCRobof_Ref plcrobot1 ref
ReseinOrs” SN

ErrorlD O«

Reset

] < Busy>—]

—CDone—
—CEror—

T&= Controller Urgamzer[ﬁ;,_ Logical Orgarizer

e oo S | | |

ResetAQls

RSLinx Edition: Classic Rung 0 of 1

Logix Designer - MHLAB_PLCMI_1801041808 [1756-L725 30.11]* - [MainProgram - MainRoutine*]
B Fle Edt View Search Logic Communications Tools Window Help

Jape e [

—l8[x|
—ls|x|

@I 9@.||ﬂd 2'2' BARCODE_READ = M IEM ¥ |=

Offline

No Forces

No Edits

Safety Unlocked 3

0. FRUN
.

7 0K
I Eneray Storage
(Vo]

=1 &

T| Path: [ <none>

) =1

o [t | Ak | [ | 4y |
orites & Add-On Alarms & Bi £

% Parameters and Local Tags

B Mainroutine

----- (3] Unscheduled

-] Mation Groups

=145 Add-On Instructions

&t FRC_Abort

& FRC_AOI_Status

&t FRC_Continue

& FRC_GroupReadActualPosition

& FRC_GroupReadActualspeed

& FRC_GroupReadJointPosition

& FRC_GroupSetOverride
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This AOI is required for any PLC program that wants to

communicate with the FANUC robot controller. This AOI copies the implicit message data from the
robot controller to the PLC controller tags.
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145 Add-On Instructions conirc -
{2 FRC_Abort ——FRC Initiali; Delete Instruction Del
{& FRC_AOI Status 0 Starts the stream TP Add Ladder Element... Alt+Ins
12l FRC_Continue FRC Initialize  tag Edit Main Operand Description ~~ Ctrl+D
& FRC_GroupReadActualPosition AxesGroup
{2l FRC_GroupReadActualspeed Save Instruction Defavits
12t FRC_GroupReadJointPosition Clear Instruction Defaults
& FRC_GroupSetOverride Execute da
&t FRC_Initialize Remove Force
&} FRC_Moveaxesabsalute Reset
& FRC_MoveAxesRelative Go To... Crl+G
&l FRC_MoveCircularAbsolute PLCRobot_Ref pler Instruction Help Fi
& FRC_MoveCiraularRelative ResetAQls re
&} FRC_MoveDirectAbsolute ErrorlD ES Remove Parameter
{2 FRC_MoveDirectRelative BB Remove All Unknown Parameters
{2l FRC_MovelinearAbsolute
12l FRC_MovelinearRelative Open Instruction Logic
{2 FRC_0K_to_run FRC_ReadGroupD;  Open Instruction Defirition
el FRC Pauce 1 [x] Reads data sent fromthe rob Properties Alt+Enter
{2l FRC_ReadGroupData
& FRC_ReadUFrameData FRC_ReadGroupData =] T T
& FRC_ReadUToolData AxesGroup ?
&l FRC_Reset 27
& FRC_SetUFrame PLCRobot_Ref ?
&l FRC_SetuTool plcstream_Input ?
& FRC_Status plcstream_msgin ? =] -~
----- &} FRC_TouchUp ErorlD a5
& FRC_TPINS_ER
& FRC_Trigger AlongPath
&l FRC_WiaitForDIN
&l FRC_WiaitTime
&} FRC_WiriteGroupDats (End)
& FRC_WriteUFrameData
& FRC_WiriteUToolData o
o s i
[ v el o bmaried K oL
Create New [ RSLinx Edition: Classic Rung 10of 2 Jape e [
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0. FRUN
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I~ Energy Storage
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@J |Path [ <rone>

RIRNEE = =l N R R R R

O

Alarms

4| » |\ Favorites

Controller O

|4 Parameters and Local Tags
B Mainroutine
[£3 Unscheduled
#1231 Motion Groups
=145 Add-On Instructions

&t FRC_Abort

& FRC_AOI_Status

&t FRC_Continue

& FRC_GroupReadActualPosition
----- {2 FRC_GroupReadActualspesd
& FRC_GroupReadJointPosition
& FRC_GroupSetOverride
& FRC_Initialize
{2l FRC_MoveAxesAbsolute
{2l FRC_MoveAxesRelative
&t FRC_MoveCircularAbsolute
&t FRC_MoveCircularRelative
& FRC_MoveDirectAbsalute
& FRC_MoveDirectRelative
&t FRC_MovelLinearAbsolute
&t FRC_MovelinearRelative
{8 FRC_OK _to_run
{2t FRC_Pause
{2l FRC_ReadGroupData
{2l FRC_ReadUFrameData
{2l FRC_ReadUToolData

Bed 1075

& FRC_SetUTool

& FRC_Status

& FRC_TouchUp

& FRC_TPINS _ER

&t FRC_TriggerAlongPath
& FRC_WaitForDIN

& FRC_wiaitTime

&} FRC_WiriteGroupDats
A&l FRC_WiritelUFrameData
& FRC_WiriteUToolData

ki

Timer/Counter

=== v sl es] [ 8 e o]

Starts the stream TP
program in the robot
controller

FRC_Initialize

Starts the stream TP programin th...
FRC_Initialize  tag_initialize ||
AxesGroup 1

Execute do_initialize

0+«
reset
0+«
PLCRobof_Ref plcrobot1_ref
ResetAQIs reset_AOls
ErrorlD O«

Reset

[ Busy—
—CDone—
—CErmor—

—FRC_ReadGroupData

FRC_ReadGroupData
AxesGroup

PLCRobot_Ref
plcstream_Input
plcstream_msgin
ErrorlD

Reads data sent from the robot confro...

=] —CError—]

T&= Controller Urgamzer[ﬁ;,_ Logical Orgarizer

FRC_ReadGroupData [ RSLinx Edition: Classic Rung 10of 2 Jape e [
Designer - MHLAB_PLCMI_1801041808 [17' _l=i x|
B Fle Edt View Sesrch Logic Communications Tools Window Help _ @) x|
‘ B 3| %(z2 = BARCODE_READ 8% [T & 0=
Offline 0. FRUN E| Path: [none> ==
No Forces [N F OK @
Energy St
No Edis Elm A H i ] A ] [ | o
Safety Unlocked 3 B | 4] Favorites Alarms Timer/Counter A_I
Controller O >3 X = [FA I abed b | <ab?
i Parameters and Local Tags = EI e = [ l_—‘l——l —I
= MainRouti
o I T Starts the stieam 1P =
2
&M -3 Motion Groups Name program in the robot
151 Add-On Instructions controller
& FRC_Abort Description = Cancel FRC_Initialize
& FRC_A01_Status Starts the stream TP programin th...
EEEE-E"”“”:E ctiapom Help FRC_Initialize  tag_initialize |__| |- Busy»—
_GroupReadActualPosition AxesGrou 1
& FRC_GroupReadActualspeed =l P | Done
& FRC_GroupReadJointPosition »
12t FRC_GroupSetOverride U P | Execute do_initialize
& FRC_Initialize 0« CErory—
{2l FRC_MoveAxesAbsolute T B =i [ et Reset reset
! ype [Base
{2l FRC_MoveAxesRelative 4 0+
----- g FRC_MoveCircularAbsolute Alias For: |: PLCRobot_Ref plcrobot1_ref
FRC_MoveCircularRelative ResetAOls reset AOls
g Egg_zweg.rexblsu;um DetaType:  |FRC_ReadGroupData _| ErrorlD T 0«
_MoveDirectRelative
&} FRC_MoveLinearAbsolute Parameter I:
&t FRC_MovelinearRelative Connection:
EEEE—SK—“’—W” Scope: IﬁIMHLAB_PLCMI_mmMmDE = FRC_ReadGroupData:
_____ B FRC ResdiaroupData I Reads data sent from the robot controller t...
EIFRCiReadUFrEr';\eDatz Class: [standerd =l FRC_ReadGroupData ReadGrpData =] —CError—]
{2l FRC_ReadUToolData Exemal [Feavme = AxesGroup 9_’
Style: 3 PLCRaobot_Ref ?
plcstream_Input ?
gFRc_stams ™ Constant plcstream_msgin ? El —
i phonigd Sequcncing ErroriD 2
& FRC_TriggeralongPath
& FRC:\“;‘aglgfuer‘;;g ° = Open Corfiguration
&} FRC_WaitTime ™| Open Parameter Carnections
g EI;Ei::r!tEGmupDaE e
_WriteUFrameData
{2 FRC_WiritelToolData e ‘
[ | _»l_I Bl
Ready RSLinx Edition: Classic Rung 10f 2 TN

12. Set the AxesGroup to 1 and set PLCRobot_Ref input parameters. The procedure is the same as
setting up FRC_Initialize.
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o Al ] 2rlrlofolo]

O
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|4 Parameters and Local Tags
B Mainroutine
[£3 Unscheduled
#1231 Motion Groups
=145 Add-On Instructions

&t FRC_Abort

& FRC_AOI_Status

&t FRC_Continue

& FRC_GroupReadActualPosition
----- {2 FRC_GroupReadActualspesd
& FRC_GroupReadJointPosition
& FRC_GroupSetOverride
& FRC_Initialize
{2l FRC_MoveAxesAbsolute
{2l FRC_MoveAxesRelative
&t FRC_MoveCircularAbsolute
&t FRC_MoveCircularRelative
& FRC_MoveDirectAbsalute
& FRC_MoveDirectRelative
&t FRC_MovelLinearAbsolute
&t FRC_MovelinearRelative
{8 FRC_OK _to_run
{2t FRC_Pause
{2l FRC_ReadGroupData
{2l FRC_ReadUFrameData
{2l FRC_ReadUToolData

Bed 1075

& FRC_SetUTool

& FRC_Status

& FRC_TouchUp

& FRC_TPINS _ER

&t FRC_TriggerAlongPath
& FRC_WaitForDIN

& FRC_wiaitTime

&} FRC_WiriteGroupDats
A&l FRC_WiritelUFrameData
& FRC_WiriteUToolData

ki

Timer/Counter

=== v sl es] [ 8 e o]

Starts the stream TP
program in the robot
controller

FRC_Initialize

Starts the stream TP programin th...
FRC_Initialize  tag_initialize ||
AxesGroup 1

Execute do_initialize

0+«
reset
0+«
PLCRobof_Ref plcrobot1_ref
ResetAQIs reset_AOls
ErrorlD O«

Reset

[ Busy—
—CDone—
—CErmor—

Reads data sent from
the robot controller
toPLC
FRC_ReadGroupData:
Reads data sent from the robot controller {...

FRC_ReadGroupData ReadGrpData
AxesGroup |[1

© 3 D w3

PLCRobot_Ref
plcstream_Input
plcstream_msgin
ErrorlD

= Error>—

(End).

T&= Controller Urgamzer[ﬁ;,_ Logical Orgarizer

varrrcer S | |

AxesGroup

RSLinx Edition: Classic Rung 10of 2

B Fle Edt View Search Logic Communications Tools Window Help

Jape e [

—l8[x|
—ls|x|

3| 5|

ﬁd 3| x| [BARCODE_READ - & @»I% IEM [Ed=il

EEE]
Offline

No Forces

No Edits
Safety Unlocked ]

0. FRUN

I 0K

I Energy Storage
(Vo]

=1 &

Lq}ﬂ | Path: [ <none>

R = L= T e RS R R

Alarms

4| ¥[* Favorites £ Add-On Bit

Parameters and Local Tags

MainRoutine
----- (3] Unscheduled

-] Mation Groups

=145 Add-On Instructions

&t FRC_Abort

& FRC_AOI_Status

&t FRC_Continue

& FRC_GroupReadActualPosition
& FRC_GroupReadActualspeed
& FRC_GroupReadJointPosition
{2 FRC_GroupSetOverride

6ed 11275

Timer/Counter [}

=== v sl es] [ 8 e o]

Starts the stream TP
program in the robot
controller

FRC_Initialize

Starts the stream TP programin th...
FRC_Initialize  tag_initialize ||
AxesGroup 1

Execute

do_initialize

[ Busy—
—C_Done>—

& FRC_Initialize I
{2l FRC_Movehxe:

x| show[rRc_pLc T

& FRC_Movehes ‘ Name

=z|[Data Type Usage

[Description

----- & FRC_MoveCira,

8 _f-plcroboti_rat

FRC_PLC_T _ <controller>

Wandatory input parameter to all FRC ADIs.

{at FRC_MoveCira,
{&t FRC_MoveDireq
{&t FRC_MoveDireq
{&t FRC_MoveLine:
{&t FRC_MoveLine:
ft FRC_OK_to_rui
& FRC_Pause

{2l FRC_ReadUFra

{2l FRC_Reset

----- 12l FRC_ReadGrou ¥ Show cortroller tags
{2 FRC_ReadUToc [w Show MainProgram tags

&l FRC_SetiUFram Show parameters from other program:

&l FRC_SetUTool

<nong>
&} FRC_status I

=

¥ Show standard tags

¥ Show safety tags

& FRC_TouchUp
& FRC_TPINS _ER
&t FRC_TriggerAlongPath
& FRC_WaitForDIN

{& FRC_WaitTime

&} FRC_wiriteGroupData
A&l FRC_WiritelUFrameData
& FRC_WiriteUToolData

ki

o

=
Qe

PLCRobot_Ref | plcrobot1_ref
plcstream_Input
plcstream_msgin

ErrorlD

(End).

Te= Controller Urgamzerlﬁ;,_ Logical Orgarizer
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PLCRabot_Ref
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-
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Safely Unlocked =4

4| » |\ Favorites

Add-On

Alarms

Timer/Counter

i Parameters and Local Tags

=== v sl es] [ 8 e o]

B Mainroutine
[£3 Unscheduled
#1231 Motion Groups
=145 Add-On Instructions
&t FRC_Abort
& FRC_AOI_Status 0
&t FRC_Continue
& FRC_GroupReadActualPosition
----- {2 FRC_GroupReadActualspesd
& FRC_GroupReadJointPosition
& FRC_GroupSetOverride
& FRC_Initialize
{2l FRC_MoveAxesAbsolute
{2l FRC_MoveAxesRelative
&t FRC_MoveCircularAbsolute
&t FRC_MoveCircularRelative
& FRC_MoveDirectAbsalute
& FRC_MoveDirectRelative
&t FRC_MovelLinearAbsolute
&t FRC_MovelinearRelative
{8 FRC_OK _to_run
{2t FRC_Pause
{2l FRC_ReadGroupData
{2l FRC_ReadUFrameData
{2l FRC_ReadUToolData

Bed 1075

& FRC_SetUTool

& FRC_Status

& FRC_TouchUp

& FRC_TPINS _ER

&t FRC_TriggerAlongPath
& FRC_WaitForDIN

& FRC_wiaitTime

&} FRC_WiriteGroupDats
A&l FRC_WiritelUFrameData
& FRC_WiriteUToolData

ki

(End)

Starts the stream TP
program in the robot
controller

FRC_Initialize

Starts the stream TP programin th...
FRC_Initialize  tag_initialize ||
AxesGroup 1

Execute do_initialize

0+«
reset
0+«
PLCRobof_Ref plcrobot1_ref
ResetAQIs reset_AOls
ErrorlD O«

Reset

[ Busy—
—CDone—
—CErmor—

Reads data sent from
the robot controller
toPLC
FRC_ReadGroupData:

Reads data sent from the robot controller {...
FRC_ReadGroupData ReadGrpData [__|
AxesGroup 1

PLCRobot_Ref
plcstream_Input
plcstream_msgin
ErrorlD

plcrobot1_ref
2

? =
Oe

—CError—

T&= Controller Urgamzer[ﬁ;,_ Logical Orgarizer

PLCRobot_Ref

ictirss _J kI

I

RSLinx Edition: Classic Rung 10of 2

Jape e [

Set the input parameter plcstream_Input to plcrobotl:11.Input tag and parameter plcstream_msgin to

plcrobotl_a2_msgin.

_l&ix]
B Fle Edit View Search Logic Communications Tools Window Help 18] x|
‘ B 3| i@ = BARCODE_READ 8% [T & 0=
Offline 1, I RUN (SN | Pt [<rone> Jﬂ
No Forcss . II: OK q}
" 7 Enemy S
Ho Eds e i A H e | A e oo e b
Safety Unlocked 7 B | <[\ Favorites £ Zaaon A marms A Bt F TwerCoumer AT
Controller O >3 X = FA =S abed B b | cobs
i 3] Parameters and Local Tags = EI e e [ l_—‘l——l —I
= MairRouti
P Shvainotne Starts the stream TP =l
= (23 Unscheduled inth b
2 M- Motion Groups program in the robot
151 Add-On Instructions controller
& FRC_abort FRC_Initialize
& FRC_A01_Status 0 Starts the stream TP programin th...
& FRC_Continue FRC_Initialize  tag_initialize |__| |- Busy»—
A} FRC_GroupReadActualPosition AxesfSroup - 1
{2 FRC_GroupReadActualspesd
12l FRC_GroupReadIointPosition [~CDone
12l FRC_GroupSetOverrids Execute do_initialize
& FRC_Initialize _ 0« CErory—

{2l FRC_Movehxe
{2l FRC_Movehxe:

=] show:[anTags

&l FRC_MoveCira, [Hame

==|[Data Type

Usage

[Description

& FRC_MoveCira, E
{&t FRC_MoveDireq
{&t FRC_MoveDireq

do_inttialize
[=)-plerobott:i

BOOL

FR:Standard_.

<controller>

<controller>

&} FRC MoveLine: - plcrobot1:H.input

SINT[192]

[-plcrobot T2
[#-plcrobot1:01
[ plerobot1:02

it

12t FRC_MoveLine: |
----- 12k FRC_OK_to_rui| f]
{2t FRC_Pause §
{2l FRC_ReadGrou

FR-Standard._
FR:Standard_...
FR:Standard_.

EQ-catob. D

<controller>
<controliers

<controller>

{2l FRC_ReadUFra [ | Show cartroller tags
& FRC_ReadUToc
{& FRC_Reset
&t FRC_SetUFram
{2} FRC_SetTool Shoy parameters from other program:
& FRC_Status
& FRC_TouchUp

[¥ Show MainProgram tags

=

|<nune>

¥ Show standard tags

¥ Show safety tags

&t FRC_TPINS_ER
&t FRC_TriggerAlongPath
& FRC_WaitForDIN

& FRC_waitTime

&} FRC_WiriteGroupDats
A&l FRC_WiritelUFrameData
&} FRC_WriteUoolData

4| - o

(End)

plcstream_Input |\ plcrobot1:11 Input l%
plcstream_msgin 0
ErrorlD 0«

Te= Controller Drgamzer[ﬁk Logical Organizer

plestream_Input
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B Mainroutine
[£3 Unscheduled
#1231 Motion Groups
=145 Add-On Instructions
&t FRC_Abort
& FRC_AOI_Status 0
&t FRC_Continue
& FRC_GroupReadActualPosition
----- {2 FRC_GroupReadActualspesd
& FRC_GroupReadJointPosition
& FRC_GroupSetOverride
& FRC_Initialize
{2l FRC_MoveAxesAbsolute
{2l FRC_MoveAxesRelative
&t FRC_MoveCircularAbsolute
&t FRC_MoveCircularRelative
& FRC_MoveDirectAbsalute
& FRC_MoveDirectRelative
&t FRC_MovelLinearAbsolute
&t FRC_MovelinearRelative
{8 FRC_OK _to_run
{2t FRC_Pause
{2l FRC_ReadGroupData
{2l FRC_ReadUFrameData
{2l FRC_ReadUToolData

Bed 1075

& FRC_SetUTool

& FRC_Status

& FRC_TouchUp

& FRC_TPINS _ER

&t FRC_TriggerAlongPath
& FRC_WaitForDIN

& FRC_wiaitTime

&} FRC_WiriteGroupDats
A&l FRC_WiritelUFrameData

{2 FRC_WiritelToolData e
| 2 P
Lrsan| = 5 |0 o i

@ Logix Designer -MH_PLC... | & Logix Designer -Test,o:”.|

Starts the stream TP
program in the robot
controller

FRC_Initialize

Starts the stream TP programin th...
FRC_Initialize  tag_initialize ||
AxesGroup 1

Execute do_initialize

0+«
Reset reset
0+«
PLCRobof_Ref plcrobot1_ref
ResetAQIs reset_AOls
ErrorlD O«

[ Busy—
—CDone—
—CErmor—

Reads data sent from
the robot controller
toPLC
FRC_ReadGroupData:
Reads data sent from the robot controller {...

B E =588 ¢ % % 6 o

FRC_ReadGroupData ReadGrpData [__|
AxesGroup 1

PLCRobot_Ref
plcstream_Input
plcstream_msgin ?
ErrorlD 0e

plcrobot1_ref
plcrobot1:11.Input
2

—CError—

4 B |ﬁ Logix ...

_1801041808 [175
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Safety Unlocked %0 B | »1 Favorites {mea0n
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Parameters and Local Tags
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MainRoutine
----- (3] Unscheduled

-] Mation Groups

=145 Add-On Instructions
&t FRC_Abort

& FRC_AOI_Status 0
&t FRC_Continue

& FRC_GroupReadActualPosition

& FRC_GroupReadActualspeed

& FRC_GroupReadJointPosition

& FRC_GroupSetOverride

& FRC_Initialize

{2l FRC_MoveAxesAbsolute

6ed 11275

Starts the stream TP
program in the robot
controller

FRC_Initialize

Starts the stream TP programin th...
FRC_Initialize  tag_initialize ||
AxesGroup 1

Execute do_initialize

[\E3
Reset reset

[ Busy—
—CDone>—
—CErmor—

x| show:[messace

{at FRC_MoveCira, ‘ —

Usage [Description

{&t FRC_MoveDireq

T FRC Movemiey| ) EE-PCroBotl_at_msgout

<controller>

12} FRC_Moveline: | [)_EF-Bicrobot]_a2_msgin

MESSAGE

<controller>

[+-plcrobot1_a2_msgout

{&t FRC_MoveLine:

<controller>

ft FRC_OK_to_rui
& FRC_Pause
----- {2l FRC_ReadGrou
{2l FRC_ReadUFra

12 FRC_ReadUTot [ Show cortroller tags

&l FRC_Reset

E FRC_SetUFram 5 show MainProgram tags
{2l FRC_SetiUTool
& FRC_Status
&} FRC_TouchUp
&} FRC_TPING_ER | none> 5|

Show parameters from other program:

¥ Show standard tags

¥ Show safety tags

&t FRC_Trigger Alorgrerar
& FRC_WaitForDIN

{& FRC_WaitTime

&} FRC_wiriteGroupData
A&l FRC_WiritelUFrameData

{2 FRC_WiritelToolData e
K | »

(End)

e

plcstream_msgin | plcrobot1_a2_msgin .=
ErrorlD

Te= Controller Urgamzerlﬁ;,_ Logical Orgarizer

plcstream_msgin

113 b _J A

[EN

RSLinx Edition: Classic Rung 10f 2

-41 -

TN



3. FANUC AOIS SETUP

B-84094EN/01

_l&x|
B Fle Edit View Search Logic Communications Tools Window Help 18] x|
‘ B 3| %(z2 = BARCODE_READ 8% [T & 0=
Offline 1, I RUN (SN | Pt [<rone> Jﬂ
No Forces [ POK q}
- — 5, | I Energy Storage

o Edts 2 =0 1 N =N = T 2 R R R 2
Safety Unlocked ™0 B | «|»[\ Favorites £ Adaon 1 Amms Timer/Counter.

ALK EA = | abet 3 [ of cobs
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s B Mainroutine =
2 [ Unscheduled Starts the stream TP ]
o program in the robot

=

ki

- (21 Motion Groups
145 Add-On Instructions

&t FRC_Abort

& FRC_AOI_Status

&t FRC_Continue

& FRC_GroupReadActualPosition
----- {2 FRC_GroupReadActualspesd
& FRC_GroupReadJointPosition
& FRC_GroupSetOverride
& FRC_Initialize
{2l FRC_MoveAxesAbsolute
{2l FRC_MoveAxesRelative
&t FRC_MoveCircularAbsolute
&t FRC_MoveCircularRelative
& FRC_MoveDirectAbsalute
& FRC_MoveDirectRelative
&t FRC_MovelLinearAbsolute
&t FRC_MovelinearRelative
{8 FRC_OK _to_run
{2t FRC_Pause
{2l FRC_ReadGroupData
{2l FRC_ReadUFrameData
{2l FRC_ReadUToolData

& FRC_SetUTool

& FRC_Status

& FRC_TouchUp

& FRC_TPINS _ER

&t FRC_TriggerAlongPath
& FRC_WaitForDIN

& FRC_wiaitTime

&} FRC_WiriteGroupDats
A&l FRC_WiritelUFrameData
& FRC_WiriteUToolData

controller

FRC_Initialize
Starts the stream TP programin th...
FRC_Initialize  tag_initialize |__| |- Busy»—
AxesGroup 1
—CDone—

Execute do_initialize

0« CErory—
Reset reset

0+«
PLCRobof_Ref plcrobot1_ref
ResetAQIs reset_AOls
ErrorlD O«

Reads data sent from
the robot controller
to PLC
——FRC_ReadGroupData

Reads data sent from the robot controller to .|

FRC_ReadGroupData ReadGrpData || —CErmor>—
1

AxesGroup

PLCRobot_Ref plcrobot1_ref
plcstream_Input plcrobot1:11.Input
plcstream_msgin  plcrobot1_a2_msgin El
ErrorlD 0e

(End)
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& FRC_SetUTool
& FRC_Status
& FRC_TouchUp
& FRC_TPINS _ER
&t FRC_TriggerAlongPath
& FRC_WaitForDIN
----- & FRC_wiaitTime
----- &} FRC_WiriteGroupDats
A&l FRC_WiritelUFrameData

Insert_PLC_Motion_Commands_Below

PLC_Motion_Commands_Here

Insert_PLC_Motion_Commands_Above

FRC_WiriteUToolData - (End)
Kl 1B |
Display the language elements contained in the group: Favarites RSLinx Edition: Classic Rung 5of & Jape e [

14. Add the FRC_Abort to stop the PLC Motion communication session. The procedure is the same as
setting the FRC_Initialize AOI. The only difference is that the AOI tag name and the execute
parameter has a different do_abort tag.

& Logix Designer - MHLAB_PLCMI_1801041808 [1756-L725 30.11]* - [MainProgram - MainRoutine*] T
B File Edit View Search Llogic Communicatons Tools Window Help == x|
‘ B & *[=e BARCODE_READ &0 [ | FE & H

Offline 0. [ RUN E| Path: [none> ==

No Forces [N POK @

" " Energy Stomge

No Edis & o R = e AR R 2

Safety Unlocked 53 B | <[ o]\ Favorites

= | e e |

i Parameters and Local Tags
Eamainroutine
(23 Unscheduled
(2] Motion Groups
- £5 Add-On Instructions
-2} FRC_Abort
FRC_ACI_Status
FRC_Continue
& FRC_GroupReadActualPosition
& FRC_GroupReadActualspeed
& FRC_GroupReadJointPosition
& FRC_GroupSetOverride
..} FRC_Initislize
.2} FRC_MoveAxesAbsolute
-z} FRC_MoveAxesRelative
{2} FRC_MoveGircularAbsolute
.z} FRC_MoveCircularRelative
.z} FRC_MoveDirectAbsolute
-T2} FRC_MoveDirectRelative
& FRC_Movelinearabsolute
& FRC_MovelinearRelative
& FRC_OK _to_run
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15. Finally, add the FRC_WriteGroupData to the end of the routine. This AOI uses the same input

parameter AxesGroup and PLCRobot_Ref as other AQOls, so we will skip showing the steps of the

setting of these parameters.
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plcstream_msgin_a2 plcrobot1_a2_msgout |__|
ErrorlD 0«
= =
v o i o O e L
Ready [ RSLinx Edition: Classic Rung 6 of 7 Jape e [
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3.3 ROBOT CONTROLLER ERROR RECOVERY

When the robot controller is paused, you can recover by executing FRC_Reset and then FRC_Continue.
First, execute the FRC_Reset AOIl. When the AOI is done, check the output of FRC_Status to see if
OK_To_Run is set to TRUE. If it is, execute the FRC_Continue AOI to continue your program execution.

If the AQOI corresponding to the active TP Line has an error, it is not possible to reset and continue. You
will need to pick up the teach pendant to see the current robot error and try to clear it. In this case, the
program has to be aborted by executing FRC_Abort and then FRC_Initialize needs to be called again to
start another PLC Motion Interface session. Note that if you execute FRC_Abort, all of your Active AOIs

will reset and you will have to restart these AOIs again.

B MainProgram - MainRoutine

[F=8 R =

A
FRC_Status FRC_Continue FRC_Abort
17 This AOI reads the status of the c. Resumes program motion after a Aborts the motion and clears all c.
FRC_Status tag_status [ FRC_Continue  tag_continue [... FRC_Abort tag_abort [
AxesGroup 1 AxesGroup 1 AxesGroup 1
ST
PLCRobot Ref plcrobet1_ref | STREAN_HDT>— Execute do_continue Execute do_abert
ErroriD 0e 0¢  [Oong> 0e
Reset resetA0l Reset resstAOl
0e ne
[SINGLE_STEE— PLCRobot_Ref plcrobotl_ref PLCRobot_Ref plcroboti_ref
ErroriD 0+ ErroriD &
FRC_Reset
13 Resets the controller
FRC_Reset tag_reset
AxesGroup 1
-ong>
Execute do_reset
ve
Reset resetAOl
0e
PLCRobot_Ref plcroboti_ref
ErroriD [
FRC_Writel/FrameData FRC_WriteUToolData
19 Wirites frame data inte the specfied user fra... Writes frame data into the specfied tool f.
FRC_WriteUFrameData tag_wrteuser3 [ [EUST— FRC_WriteUToolData tag_writstoold [
AxesGroup 1 AxesGroup 1
(one> <Dong>
Execute set_userd Execute sef_toold
e ve
Reset resetA0| Reset resetA0l
£ e
UserFramehum 3 ToolFrameNum 3
UserFrameData user3 ToolFrameData Tool2.
PLCRobot Ref plerobotd_ref PLCRobot_Ref pleroboti_ref
ErrorlD 0+ ErroriD e
FRC_ReadUFrameData FRC_ReadUToolData
20 Reads the specfied user frame data Reads the specfied tool frame data
FRC_ReadUFrameData tag_readufrmd FRC_ReadUToolData tag_readiool
AxesGroup 1 AxesGroup 1
(Long> (ong>
Execule read_userd Execute read_tool -
1 ph:mbnh] MamRoulme[ M o il o - N
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3.4 MOTION BLENDING

This section shows how to blend two motions together; The JointMove[1] FRC_MoveDirectAbsolute
AOI has its input parameter Termination Type set to 2; meaning it is a Continuous termination type.
Therefore, the robot controller will not execute this motion until it receives the LinearMove[2] to ensure
proper blending. The CNTValue determines how much blending will occur. If this value is set to 100, the
LinearMove[2] motion will start as soon as the JointMove[1] starts to decelerate. If the CNTValue is set
to 1, the LinearMove[2] motion starts after the JointMove[1] motion almost completes its deceleration.

B MainProgram - MainRoutine [E=n(EER
FLCRobot Ref  plcrobot_ref "
Uframehum 1
ErrorD te
FRC_MoveDirectAbsolute
13 Exscutes a Joint move
FRC_MoveDirectAbsolu... Jointtovel1]
AxesGroup 1
Exscute SetUFrame_1 Dons
ne
Reset reset Ak
De  |COmandABoREL—
PLCRobot_Ref pleroboti_ref
DestPos PosArrayl1]
Velocity 100
Acceleration 100
TerminationType 2
CNTvalue 100
ErroriD te
FRC_NoveLinearAbsolite
14 Executes a Linear move
FRC_MovelinearAbsolu... LinearMovel2]
AxesGroup 1
(Eetve—
Exscite Jointhiove{1] Busy
ne
Reset reset Ak
Oe  |CpmmandAborEs:
FLCRobot_Ref plcroboti_ref
DestPos PosArray[2]
Velocity 2000
Acceleration 100
TerminationType 1
CNTvalue 100
ErrorD 0e
MainRout FDF Maual inaarAheahda v
| MainRoutine " 5
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3.5 TRIGGER ALONG PATH

This section shows how to use a Distance Before/Time Before motion option with a motion AOI. Use
FRC_TriggerAlongPath AOI to specify the DB/TB parameters. This should immediately be followed by
one of the motion AOls.

In the example given below, note that both the FRC_TriggerAlongPath and FRC_MoveLinearAbsolute
AOIs use the same Execute input parameter tag_home.Busy. This puts the Distance Before motion option
on the tag_approachl motion instruction.

E [ = ][=]
"
FRC_TriggerAlongrath FRC_WoveLinearAbsolute
(3 Set friggerring along the path Executes a Linear motion
FRC_TriggerAlongPath tag_trig2 FRC_MoveLinearAbsolu... tag_approach?
AxesGroup 1 AxesGroup 1
Eelives— Eetve—
Execute tag_home Busy Execute tag_home Busy
. ve
Reset resstAOl Reset resetAOl
0€  [COmmandAborEL 0€  KITMMandABOTEL
PLCRobot Ref  plorobotl_ref PLCRobot_Ref plerobott_ref
TriggerType 2 DestFos PR[2)
Velocity 300
Distance 100
Acceleration 100
Delay 0
TerminationType 2
PoriType 2
CNTvalue 70
Porthum 1
ErroriD &
Value 1
ErroriD 0+
FRC_WoveLinearRelative
7 Executes an Incremental Linear motion
FRC_MoveLinearRelati.. tag pick
AxesGroup 1
| Eeie—
Execute  tag_approachi Busy
ve
Reset resetAOl
te (cXTmmanaABOHE—
PLCRobot_Ref plcrobott_ref
DestPos PA[3)
Velocity 1000
Acceleration 90
TerminationType: 2
CNTvalue 80
ErroriD e
FRC_WaitTime
8 | Program execution is held for a 5. v

MainRoutine < >

-61-



3. FANUC AOIS SETUP

B-84094EN/01

3.6

USER FRAME AND USER TOOL SETTING IN MOVE AOIS

The following AQIs are used:

¢ FRC_MoveLinearAbsolute
¢ FRC_MoveLinearRelative
¢ FRC_MoveDirectAbsolute

«  FRC_MoveDirectRelative

«  FRC_MoveCircularAbsolute
e« FRC_MoveCircularRelative

All have a destination position as its input parameter. When passing in the position tag, you need to set
the position’s UtoolNum and UframeNum to match the program’s user tool and user frame setting. The
following screen shows that the LinearMove[5] FRC_MoveLinearAbsolute AOI has PosArray[4] as its
input destination position. The PosArray[4] tag shows that the position specified in the motion should use
user frame 1 and user tool frame 1 as part of its position data.

H = [=]=]
| FRC_MoveLinearAbsolute. "
16 Executes a Linear move
| FRC_MoveLinearAbsolu... LinearMove[4] {Bus—
R AxesGroup 1
[=][@]=] e mE—
Execute Linearlove[3] Done
Scope: | BolsampieFrogan | Show: [41 Tegs ME N 5
Rare e[ [ “Ti~ Properties a || R N L mmmm.
=/ PosAmay [ s g” ‘ Extended Pr = PLCRobet_Ref plerobott _ref
-+ PosAmay[0] [ : DestPos. PosArray(2]
= : & General Velocty 4000
+ Poshmayl] f---} Name PosAmay[4]CO0
+/-Poshmay(2] Le--1 Description FANLUC KAREL Acceleration 100
] (looo] Usage TerminationType 1
= PosAmay[d] [T Tipe Base e
—| PosAmay[4] COORDSYS (---1 Alias For CNTvalue 100
+ PosAray[4] COORDSYS UTOOLNUM 1 Base Tag
Data Type SINTIS ErroriD o
-+ PosAray|4]COORDSYS.UFRAMENUM 1 s P
cope SampleProgram
Frifoutrev4C0ORDSYSHEADER {1 Extemal Access  Read Ve
. —| PosAmay[4).POS {...} Style Decimal . . FREJ.‘UVEL\"ENADSU\U(E
Poshray[4LPOS[T] ™ Comstart o H  Executes a Linear move
FRC_MovelLinearAbsolu . LinearMove[5) Busi—
PosArayl41POS[1] Requred Frrseay
PosAray[4] POS[2] .8 Visible ATtE—
P 21P0S[3] 179.99205 = Data Executs Linearlovel4] Done
‘osAmay[4] POS[3] o 0e  |Tong>
PosAray[4] POS[4] 0.056551393 ale Reset reset Ak
Posray(4] POS[S] sson] Force Mask Ve |TmmandAbaTES-
o FLCRobot_Ref pleroboti_ref
Poshrayl4] POSIE] 0.0 DestPos PosArrayl4]
PosAray[4] POST] ol g — Velocty 4000
PosAmay[4].POS[8] 0.0
o — e Acceleration 100
+/ PosAmay(6] ...} TerminationType 1
+ PosAmay[7] ...
S Pos 8 (o1 CNTvalue 100
+ PosAmay(3] -1 ErrorlD 0e
-+ PosAray[10] [
S \MOIHIO[TEG.’- Ediilgs < > FRC_MoveLinearAbsolute
18 Executes a Linear move
FRC_MoveLinearAbsolu... LinearMove[6] [Busis—
AxesGroup 1
(Ecive—
Execute Linearlove[s] Dang
e
Reset reset_AOls
0e
FLCRobot_Ref pleroboti_ref
DestPos PosArrayls] v
MainRoutine N
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3.7 USING THE DIGITAL I/O PORTS DEFINED BY THE PLC
Motion INTERFACE

By default, there are 64 input bits and 64 output bits defined by the PLC Motion Interface EDA setting.
The corresponding tag for these 1/O are the plcrobotl ref.plcStreamIM.din  and
plcrobotl_ref.plcStreamIM.dout.

You can use these tags to access the I/O port in the robot controller. For example, in the section 2.2
example, the DIN[145-208] is reserved for PLC Motion Interface, and these DI ports are mapped to the
plcrobotl_ref.plcStreamIM.dout.

Name =g|e | Value + | Force Mask € |Shle ~ Properties 1
=Iplerobot1_ref f-.-} {---1 2= 41 |[Extended Properties.. v
— plerobot1_ref pleStreamIM {.u2} {aun} = G. 1
— plerobot1_ref picStreamlM out {-..] {---1 Name plerobot 1_ref pleStreamIM out do...
| plerobot 1_ref pleStreamIM out dout {...] {---1 Description Mandatory input parameter to all ...
—| plerobet 1_ref pleStream|M.out.dout dwll focal {aaal Usage
plerobot 1_ref pleStreamIM.out dout dw0.D10 280 Binary Type Base
plerobot 1_ref plcStreamiM out dout dwD.DI1 240 Binary Alizs For
plerobot1_ref pleSireamiM.out dout dw.DI2 240 Bnay Base Tag .
plorobot|_ef plcStreamiM.out dout dw0.DI3 280 Bay T %;CjTRE‘“S‘—D WORDITO_T
Py cope SampleFrogram
plerobot 1_ref pleStreamIM.out dout dw0.D14 280 Binary Extemal Access Read/Wite
plerobot 1_ref pleStreamIM .out dout dw0.D15 230 Binary Style
plerobot 1_ref pleStreamIM .out dout dw0.D16 280 Binary Constant No
plerobot 1_ref pleStreamIM out dout dwD.DI7 2#0 Binary Required
plerobot 1_ref pleStreamIM out dout dw0.DI18 230 Binary Visible
plerobot 1_ref pleStreamIM out dout dw0 D15 220 Binary = Data
plerobot 1_ref pleStreamiM out dout dwD. D10 240 Binary Value L.
-
plcrobot1_ref plcSireamIM out dout dw0 DI 240 Bray Force Mask L
e
plerobot 1_ref pleStreamIM out dout dw0.D12 230 Binary
plerobot 1_ref pleStreamIM out dout dw0.D113 230 Binary = P C {0:0}
plerobot 1_ref pleStreamIM out dout dw0.DI14 240 Binary New Connection
plerobot 1_ref pleStreamIM out dout.dwD.DI15 280 Binary
plerobot 1_ref pleStreamIM out dout.dwD.DI16 230 Binary
plerobot 1_ref pleStreamIM out dout.dw0.DITT 230 Binary
plerobot 1_ref pleStreamIM out dout dw0.D118 230 Binary
plerobot 1_ref pleStreamIM out dout dw0.DI15 230 Binary
plerobot 1_ref pleStreamIM out dout dwD DI20 220 Binary
plerobot 1_ref pleStreamIM.out dout dwD.DI21 280 Binary
plerobot 1_ref pleStreamIM out dout.dw0.DIZ2 2#0 Binary
plerobot 1_ref pleStreamIM out dout dw0.DI23 230 Binary
plerobot 1_ref pleStreamIM out dout dw0.DI24 230 Binary
plerobot 1_ref pleStreamIM out dout dw0.DI25 240 Binary
plerobot 1_ref pleStreamIM out dout.dw0.DI26 280 Binary
plerobot 1_ref pleStreamIM out dout.dw0.DIZ7 230 Binary
plerobot 1_ref pleStreamIM out dout.dw0.DI23 230 Binary
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A  DATA LOGGING

In order to facilitate debugging and verification interactions between the robot controller and PLC, a data
log is created to record all the interactions between the controller and the PLC. You can find the
PLC_Log under the Browser menu. A snhap shot of the PLC data log is depicted as follows:

I/O Prod AUTO
ROBOT (robot) Homepage
I 20 P M

ou
Read UF Data @ 1111266
Line: Set Prog UT @ 1111290
Line: Done @ 1111294
Line: Set Prog UF @ 1111318
Line: Rezset @ 1111322
Line: Done @ 11113272
Line: Move Linear 1592.000 0.000 1085.000 @ 1111347
Line: Reset @ 1111354
Line: Executing @ 1111354
Line: Move Joint 1592.000 -483.300 860.000 @ 1111382
Line: Move Joint 10927.000 -483.300 200.000 @ 11711411
Line: Done @ 1112014
Line: Executing @ 1112018
Line: Reset @ 1112042
Line: Move Joint 1697 .000 -483.300 800.000 @ 1112071
Line: Done @ 1112318
Line: Executing @ 1112318
Line: Reset @ 1112346
Line: Move Joint 1697.000 100.000 B00.000 @ 1112379
Line: Done @ 1113868
Line: Executing @ 1113862

@ @ &) £

BACK FORWARD REFRESH

3
3
4
3
4
b
4
b
)
7
B
6
B
3
]
7
]
9
7
8

Each line in the PLC log has three sections: the first section is the calendar date and time when the robot
controller received the PLC command. The second section is the PLC command or the motion execution
status. The third section is the controller internal tick count. It starts with a ‘@’ sign and gives a finer
resolution in timing.

If the second section starts without a line number, it indicates it is a PLC administrative command. If the
section starts with a line number, it can be either a PLC motion command or a TP execution status.

For example, the first line indicates that an FRC _Initialize administrative command was received at 00:20
on January 4, 2018 and the third line shows that an FRC_SetUTool command was received and appended
to the TP program as Line 3. The fourth line indicates that the FRC_SetUtool command completed its
execution.

The motion instruction is more complicated. For example, the PLC issued an FRC_MoveLinearAbsolute
command and the controller received it at 00:20 and writes the motion instruction as line 5 in the TP
program at tick count = 1111347. At tick count = 1111354, the motion line was executed by the robot
controller. During the execution of Line 5 motion, the robot controller received another three motion
instructions and they were appended to the TP program as line 6, 7 and 8. At tick count = 1112014, the
first FRC_MoveLinearAbsolue command (Line 5) completed and robot controller informed the PLC
about the completion of this AOI. At tick count = 1112042, the PLC sent an acknowledgment that it had
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received the FRC_MoveLinearAbsolute completion message which completed the Line 5 AOI execution
cycle.

This log does not support dynamic updates. That is, if the PLC log page is opened for viewing, the log is

not going to be updated even though the PLC motion interface is active and PLC is sending commands to
the robot controller. You have to leave this page and come back again to see new entries to the log.
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5 PLC POSITION TOUCH UP USER
INTERFACE

A Touchup user interface is available to allow a PLC user to teach a robot position using the robot teach

pendant. The taught position is automatically transferred to the PLC so that the PLC program can use this
position in the PLC program.

This new screen is found under the Utility menu and it has the following format:

IjO TEST LINE 0 AUTO ABORTED Bty

PLC Position Touchup

1/1
Position IDI[Jl1

Current UTool Number: 1
Current UFrame: Number: 1

Current Position:
X: 1014.433 Y: 111.782 Z: 890.961
W: -179.995 Pp: -7.302 R: 6.352

[ TYPE ] TouchUp JOINT

You can input the position ID number (1-100) and then press the F3, TouchUp, key to transfer the current
position to the PLC in Cartesian position data format. You will have to use the FRC_TouchUp AOI in

your PLC program to capture the touch up position data. Please refer to the FRC_TouchUp AOI section
in the Appendix.
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A

FANUC AOI

A.l

OVERVIEW

The thirty-one user AOIs can be divided into three categories:

1. Teach Pendent Instruction AOI: These AOIs append a Teach Pendant (TP) instruction to the running PLC TP program.
These instructions are

FRC_MoveDirectAbsolute: Add joint motion instruction to TP program.

FRC_MoveDirectRelative: Add incremental joint motion instruction to TP program.

FRC_MoveLineAbsolute: Add linear motion instruction to TP program.

FRC_MoveL.inearRelative: Add incremental linear motion instruction to TP program.

FRC_MoveCircularAbsolute: Add circular motion instruction to TP program.

FRC_MoveCircularRelative: Add incremental circular motion instruction to TP program.

FRC_MoveAxesAbsolute: Same as FRC_MoveDirectAbsolute except the destination position is in joint representation.
FRC_MoveAxesRelative: Same as FRC_MoveDirectRelative except the destination position is in joint representation.
FRC_TriggerAlongPath: Add Time Before, Time After or Distance before motion option to an FRC_MoveXXXXXX
instruction listed above.

FRC_WaitForDIN: Add a wait for DIN instruction to TP program.

FRC_WaitTime: Add Wait time instruction.

FRC_SetUFrame: Add UFRAME_NUM instruction to TP program.

FRC_SetUTool: Add UTOOL_NUM instruction to TP program.

2. Administrative AOI: These AOIs command the robot controller to perform an immediate action, such as pause robot motion
or get user frame data, etc.

FRC_Initialize: Start the PLC Motion Interface allows the controller to communicate with the PLC.
FRC_Abort: Stop the PLC motion Interface

FRC_Pause: Pause the TP program execution.

FRC_Continue: Continue the TP program execution.

FRC_Reset: Same as press the TP’s reset button.

FRC_GroupSetOverride: Change the controller’s speed override.
FRC_ReadUFrameData: Read in robot controller’s user frame data.
FRC_WriteUFrameData: Update the robot controller’s user frame data.
FRC_ReadUToolData: Read in robot controller’s user tool data

FRC_WriteUToolData: Update the robot controller’s user tool data
FRC_GroupReadActualPosition: Read the current robot’s Cartesian position
FRC_GroupReadActualSpeed: Read the current motion Tool Center Point (TCP) speed.
FRC_GroupReadJointPosition: Read the current robot’s joint angles.

FRC_Status: Get current robot status.

FRC_TouchUp: Read the touch up position from robot controller.

3. Communication AOI:

FRC_ReadGroupData: Read in FANUC EDA data from robot controller. This AOI should be placed at the beginning
of any PLC program that uses FANUC AOls.

FRC_WriteGroupData: Write FANUC EDA data to robot controller. This AOI should be placed at the end of any PLC
program that uses FANUC AOls.

FRC_AOI_Status: Get FANUC AOI status.
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A.2

AOI STATES

General state transition for all FANUC AOIls, based on the categories defined in section A.1.

Only one of the outputs; Busy, Done, Error or CommandAborted can be TRUE at one time.
Done, Error and CommandAborted outputs are set to TRUE for a minimum of one scan time.
Done, Error and CommandAborted can be reset only after a falling edge is detected in Execute input.

Category AOI Name Outputs Description
TP Instruction AOI|FRC_MoveLinearAbsolute Busy TP line has been created
FRC_MovelLinearRelative Active TP line is currently executing
FRC_MoveDirectAbsolute Done TP line execution is complete
FRC_MoveDirectRelative Error Error occurred during execution of the
FRC_MoveCircularAbsolute TP line
FRC_MoveCircularRelative Error ID Error ID returned by the robot controller
FRC_MoveAxesAbsolute CommandAborted |Abort command FRC_Abort is called
FRC_MoveAxesRelative during the execution of the AOI
FRC_WaitTime
FRC_WaitForDIN
FRC_SetUFrame Busy TP line has been created
FRC_SetUTool Done TP line execution is complete
Error Error occurred during execution of the
TP line
Error ID Error ID returned by the robot controller
CommandAborted |Abort command FRC_Abort is called
during the execution of the AOI the AOI
Administrative FRC_TouchUP Busy Actively checking to see if a position
AOl: has been recorded from teach pendant
Read Robot Done Recorded position is copied to the
Information Position array controller tag.
Error AOI error (e.g. if position index exceeds
position array controller tag size)
Error ID AQI error ID
FRC_GroupReadAcutalPosition Valid other AOI outputs are valid when this
FRC_GroupReadActualSpeed output is set
FRC_GroupReadJointPosition Error AOI error (e.g. connection is lost)
FRC_Status ErrorlD AOlI error ID
Administrative FRC_Continue Busy AOl is in the process of sending the
AOI: FRC_Reset administrative command
Send Robot FRC_Pause Done Administrative command has been
commands FRC_Initialize executed
FRC_GroupSetOverride Error The administrative command cannot be
FRC_Abort executed due to this error
FRC_ReadUFrameData Error ID Error ID returned by the robot controller
FRC_WriteUFrameData
FRC_ReadUToolData
FRC_ WriteUToolData
Communication |FRC_ReadGroupData Error AOI error (e.g. connection is lost)
AOI FRC_WriteGroupData ErrorlD AQOI error ID
FRC AOIl Status
NOTE
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A.3 TP INSTRUCTION AOQOI

All FANUC motion AOIs (FRC_MoveL.inearAbsolute, etc.) only support buffer mode. That is, motion commands sent from the
PLC are buffered in the robot controller. FANUC does not support any other mode, such as aborting mode, specified by the
PLCopen standard.

NOTE
If a CNT motion is buffered in the robot controller, the CNT motion will not be executed unless the PLC
sends another motion. That is, if the last motion sent by the PLC is a CNT motion, the motion will not be
executed by the robot. Therefore, the PLC should always send a FINE termination type motion before it calls
FRC ABORT.

In addition, the FRC_WaitForDIN and FRC_WaitTime instructions will not go into DONE state if there is no other TP
instruction line added after the wait statement.

A.3.1 FRC_MoveDirectAbsolute

This AOI executes a joint motion to a destination position specified in Cartesian representation.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Output Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the signal
is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls

DestPos FRC _POS T |InOut Destination position in Cartesian representation

Velocity DINT Input Program speed in %

Acceleration DINT Input ACC value in %

Buffer mode DINT Input Not used in this version

Termination Type DINT Input 1: Fine motion 2: CNT motion

CNT Value DINT Input CNT value for CNT termination type. Ignored for FINE
termination type.

Done BOOL Output The motion has been executed successfully

Busy BOOL Output TP line corresponding to the AOI has been created.

Active BOOL Output Motion corresponding to this AOI is being executing
by the robot.

CommandAborted BOOL Output Execution of this AOI has been aborted

Error BOOL Output Error occurred during the execution of this AOI

ErrorlD DINT Output Error ID reported by the robot controller
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A.3.2

FRC_MoveDirectRelative

This AOI executes incremental joint motion to a destination position specified in Cartesian representation.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Qutput Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the signal
is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls

DestPos FRC _POS T InOut Destination position (incremental) in Cartesian
representation

Velocity DINT Input Program speed in %

Acceleration DINT Input ACC value in %

Buffer mode DINT Input Not used in this version

Termination Type DINT Input 1: Fine motion 2: CNT motion

CNT Value DINT Input CNT value for CNT termination type. Ignored for FINE
termination type.

Done BOOL OQutput The motion has been executed successfully

Busy BOOL Qutput TP line corresponding to the AOI has been created.

Active BOOL Output Motion corresponding to this AOI is being executing
by the robot.

CommandAborted BOOL OQutput Execution of this AOI has been aborted

Error BOOL Qutput Error occurred during the execution of this AOI

ErrorlD DINT Output Error ID reported by the robot controller

A.3.3

FRC_MoveLinearAbsolute

This AOI executes linear motion to a destination position specified in Cartesian representation.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableQut BOOL Qutput Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the signal
is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls

DestPos FRC POS T InOut Destination position in Cartesian representation

Velocity DINT Input Program speed in mm/sec

Acceleration DINT Input ACC value in %

Buffer mode DINT Input Not used in this version

Termination Type DINT Input 1: Fine motion 2: CNT motion

CNT Value DINT Input CNT value for CNT termination type. Ignored for FINE
termination type.

Done BOOL Qutput The motion has been executed successfully

Busy BOOL Qutput TP line corresponding to the AOI has been created.

Active BOOL Output Motion corresponding to this AOI is being executing
by the robot.

CommandAborted BOOL Qutput Execution of this AOI has been aborted

Error BOOL OQutput Error occurred during the execution of this AOI

ErrorlD DINT Output Error ID reported by the robot controller

-72 -



B-84094EN/01

APPENDIX

A. FANUC AQI

A.3.4

FRC_MoveLinearRelative

This AOI executes an incremental linear motion to a destination position specified in Cartesian representation.

Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Qutput Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the signal
is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls

DestPos FRC _POS T InOut Destination position (Incremental) in Cartesian
representation

Velocity DINT Input Program speed in mm/sec

Acceleration DINT Input ACC value in %

Buffer mode DINT Input Not used in this version

Termination Type DINT Input 1: Fine motion 2: CNT motion

CNT Value DINT Input CNT value for CNT termination type. Ignored for FINE
termination type.

Done BOOL OQutput The motion has been executed successfully

Busy BOOL Qutput TP line corresponding to the AOI has been created.

Active BOOL Output Motion corresponding to this AOI is being executing
by the robot.

CommandAborted BOOL OQutput Execution of this AOI has been aborted

Error BOOL Qutput Error occurred during the execution of this AOI

ErrorlD DINT Output Error ID reported by the robot controller

A.3.5

FRC_MoveCircularAbsolute

This AOI executes a circular motion to a destination position specified in Cartesian representation.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableQut BOOL Qutput Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the signal
is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls

DestPos FRC POS T InOut Destination position in Cartesian representation

ViaPos FRC POS T InOut Via position in Cartesian representation

Velocity DINT Input Program speed in mm/sec

Acceleration DINT Input ACC value in %

Buffer mode DINT Input Not used in this version

Termination Type DINT Input 1: Fine motion 2: CNT motion

CNT Value DINT Input CNT value for CNT termination type. Ignored for FINE
termination type.

Done BOOL Qutput The motion has been executed successfully

Busy BOOL OQutput TP line corresponding to the AOI has been created.

Active BOOL Output Motion corresponding to this AOI is being executing
by the robot.

CommandAborted BOOL OQutput Execution of this AOI has been aborted

Error BOOL Qutput Error occurred during the execution of this AOI

ErrorlD DINT Output Error ID reported by the robot controller
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A.3.6

FRC_MoveCircularRelative

This AOI executes an incremental circular motion to a destination position specified in Cartesian representation.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Qutput Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the signal
is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls

DestPos FRC _POS T InOut Destination position(incremental) in Cartesian
representation

ViaPos FRC POS T InOut Via position (incremental) in Cartesian representation

Velocity DINT Input Program speed in mm/sec

Acceleration DINT Input ACC value in %

Buffer mode DINT Input Not used in this version

Termination Type DINT Input 1: Fine motion 2: CNT motion

CNT Value DINT Input CNT value for CNT termination type. Ignored for FINE
termination type.

Done BOOL Qutput The motion has been executed successfully

Busy BOOL Qutput TP line corresponding to the AOI has been created.

Active BOOL Output Motion corresponding to this AOI is being executing
by the robot.

CommandAborted BOOL Qutput Execution of this AOI has been aborted

Error BOOL Qutput Error occurred during the execution of this AOI

ErrorlD DINT Output Error ID reported by the robot controller

A.3.7

FRC_MoveAxesAbsolute

This AOI moves the robot in joint motion where the destination position is in joint representation.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Output Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the signal
is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls

DestPos FRC POS T InOut Destination position in Joint representation

Velocity DINT Input Program speed in %

Acceleration DINT Input ACC value in %

Buffer mode DINT Input Not used in this version

Termination Type DINT Input 1: Fine motion 2: CNT motion

CNT Value DINT Input CNT value for CNT termination type. Ignored for FINE
termination type.

Done BOOL Output The Joint motion has been executed successfully

Busy BOOL Output TP line corresponding to the AOI has been created.

Active BOOL Output Motion corresponding to this AOI is being executing
by the robot.

CommandAborted BOOL Output Execution of this AOI has been aborted

Error BOOL Output Error occurred during the execution of this AOI

ErrorlD DINT Output Error ID reported by the robot controller
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A.3.8

FRC_MoveAxesRelative

This AOI performs joint incremental motion where the destination position is in joint representation.

A.3.9

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Qutput Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the signal
is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls

DestPos FRC POS T InOut Destination position in Joint representation

Velocity DINT Input Program speed in %

Acceleration DINT Input ACC value in %

Buffer mode DINT Input Not used in this version

Termination Type DINT Input 1: Fine motion 2: CNT motion

CNT Value DINT Input CNT value for CNT termination type. Ignored for FINE
termination type.

Done BOOL OQutput The Joint motion has been executed successfully

Busy BOOL Qutput TP line corresponding to the AOI has been created.

Active BOOL Output Motion corresponding to this AOI is being executing
by the robot.

CommandAborted BOOL OQutput Execution of this AOI has been aborted

Error BOOL Qutput Error occurred during the execution of this AOI

ErrorlD DINT Output Error ID reported by the robot controller

FRC_TriggerAlongPath

This AOI adds a Time Before, Time After, or Distance Before motion option to a motion AOI.

NOTE

with which it is associated.

As triggering is associated with a motion segment, this AOI has to be immediately followed by a motion AOI
(FRC_MoveLinearAbsolute, etc.).
The outputs of this AOI (Busy, Active, Done, Error, and Error ID) will match the outputs of the motion AOI

Parameter Name Data Type Usage Description
Enableln BOOL Input Enabled Input: System defined parameter
EnableOut BOOL Output Enabled Output: System defined parameter
AxesGroup DINT Input Robot group number
Execute BOOL Input The AOI is executed when a rising edge of
the signal is detected
Reset BOOL Input Input to reset the AOI
PLCRobot_Ref FRC _PLC_T InOut Mandatory input parameter to all FRC
AQIs
TriggerType DINT Input 1: Time Before
2: Distance Before
3: Time After
Distance REAL Input Distance before value (0.01 mm)
Delay REAL Input Time before value (ms)
PortType DINT Input Port Type
1 — FANUC Controller Digital Output
2 — FANUC Controller Robot Output
PortNum DINT Input Digital Port Number
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Parameter Name Data Type Usage Description

Value BOOL Input Digital Port value

Done BOOL Output The AOI has been executed successfully

Busy BOOL Output TP line corresponding to the AOI has been
created.

Active BOOL Output Motion corresponding to this AOI is being
executing by the robot.

CommandAborted BOOL Output Execution of this AOI has been aborted

Error BOOL Output Error occurred during the execution of this
AOI

ErrorlD DINT Output Error 1D reported by the robot controller

A.3.10

FRC_SetUFrame

This AOI sets the current active uframe number in the TP program.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising
edge of the signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all
FRC AQIs

UframeNum DINT Input User Frame number

Done BOOL Output The AOI has been executed
successfully

Busy BOOL Output TP line corresponding to the AOI has
been created.

CommandAborted BOOL Output Execution of this AOI has been
aborted

Error BOOL Output Error occurred during the execution of
this AOI

ErroriD DINT Output Error ID reported by the robot
controller

A.3.11 FRC_SetUTool
This AOI sets the current active utool number.
Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising
edge of the signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all
FRC AQIs

UtoolNum DINT Input Tool Frame number
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Parameter Name Data Type Usage Description

Done BOOL Output The AOI has been executed
successfully

Busy BOOL Output TP line corresponding to the AOI has
been created.

CommandAborted BOOL Output Execution of this AOI has been
aborted

Error BOOL Output Error occurred during the execution of
this AOI

ErrorlD DINT Output Error ID reported by the robot
controller

A.3.12

FRC_WaitForDIN

This AOI causes program execution to be held until the robot's DIN[PortNum] = Value.

NOTE
If the Wait statement is the last line of the program, the AOI will not go into Done state and the program
execution is paused. Add another TP program AOI after the FRC_WaitForDin to make sure the program can
resume execution.
Parameter Name Data Type Usage Description
Enableln BOOL Input Enabled Input: System defined parameter
EnableQut BOOL Qutput Enabled Output: System defined parameter
AxesGroup DINT Input Robot group number
Execute BOOL Input The AOIl is executed when a rising edge of the signal
is detected
Reset BOOL Input Input to reset the AOI
PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls
PortNum DINT Input Digital Input port number
Value BOOL Input Digital Input value
Done BOOL Output Robot controller’'s DIN port is set to the value
specified. Program execution resume.
Active BOOL Output The robot controller is waiting for the DIN to be set to
the value specified. Program execution is paused
Busy BOOL Qutput TP line corresponding to the AOI has been created.
CommandAborted BOOL Qutput Execution of this AOI has been aborted
Error BOOL Qutput Error occurred during the execution of this AOI
ErrorlD DINT Qutput Error ID reported by the robot controller

A.3.13

FRC_WaitTime

This AOI causes program execution to be held for a specified amount of time.

NOTE

resume execution.

If the Wait statement is the last line of the program, the AOI will not go into Done state and the program
execution is paused. Add another TP program AOI after the FRC_WaitTime to make sure the program can

Parameter Name Data Type Usage Description
Enableln BOOL Input Enabled Input: System defined parameter
EnableOut BOOL Output Enabled Output: System defined parameter
AxesGroup DINT Input Robot group number
Execute BOOL Input The AOI is executed when a rising edge of the signal
is detected
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Parameter Name Data Type Usage Description

Reset BOOL Input Input to reset the AOI
PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls
WaitTime REAL Input Wait Time (in ms)
Done BOOL Output Wait time expired and the program execution resume.
Active BOOL Output Program execution is paused.
Busy BOOL Output TP line corresponding to the AOI has been created.
CommandAborted BOOL Output Execution of this AOI has been aborted
Error BOOL Output Error occurred during the execution of this AOI
ErrorlD DINT Output Error ID reported by the robot controller

A.4

ADMINISTRATIVE AOIS

A4l

FRC Initialize

This AOl initializes the PLC Moation Interface in the robot controller. It starts the TP program that executes commands sent from

PLC.
NOTE
When the robot controller starts the PLC Maotion Interface, you cannot execute a file backup or a system
backup on the robot controller since the PLC Motion TP program is running and cannot be backed up. Use
the FRC_Abort command to terminate the PLC Motion Interface session before executing a file backup in
the robot controller.
Parameter Name Data Type Usage Description
Enableln BOOL Input Enabled Input: System defined parameter
EnableQut BOOL Qutput Enabled Output: System defined parameter
AxesGroup DINT Input Robot group number
Execute BOOL Input The AOI is executed when a rising edge of the
signal is detected
Reset BOOL Input Input to reset the AOI
PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOls
ResetAOls BOOL InOut Tag passed to the “Reset” inputs of all motion
and administrative AOIs used in the program.
FRC_Initialize AOI uses this input to reset any
active AOIs before sending initialization request
to the robot controller. Alternatively, user can
ensure all active AQIs are reset before calling
FRC_lInitialize and pass a dummy BOOL tag as
input.
Done BOOL Qutput Initialization has been completed
Busy BOOL Output AOI is sending the command to the robot
controller
Error BOOL Qutput Initialization was not successful
ErrorlD DINT Qutput Error ID reported by the robot controller
A.4.2  FRC_Abort
This AOI aborts the TP program that executes the PLC commands. It also clears all commands buffered in the robot controller.
Parameter Name Data Type Usage Description
Enableln BOOL Input Enabled Input: System defined parameter
EnableQut BOOL Output Enabled Output: System defined parameter
AxesGroup DINT Input Robot group number
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Parameter Name Data Type Usage Description

Execute BOOL Input The AOI is executed when a rising edge of the
signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOIs

Done BOOL Output Abort sequence completed

Busy BOOL Output AOI is sending the command to the robot
controller

Error BOOL Output Error in execution of abort command

ErrorlD DINT Output Error 1D reported by the robot controller

A.4.3

FRC_Continue

This AOI resumes a program after a pause.
This AOI should be called only after the controller has been reset after a fault.
The AOI will not send the command to continue under the following conditions.

e Program Aborted
e Servo not ready

e Teach pendant is enabled

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Output Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the
signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOIs

Done BOOL Output Program execution has been resumed

Busy BOOL Output AOI is sending the command to the robot
controller

Error BOOL Output Program cannot be resumed

ErrorlD DINT Output Error 1D reported by the robot controller

A.4.4  FRC_Reset

This AOI resets the robot controller. Use this AOI to clear active errors in the robot controller. Alarms that require user action
cannot be cleared by this AOI.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Output Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the
signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOIs

Done BOOL Output Robot Controller has been reset

Busy BOOL Output AOI is sending the command to the robot
controller

Error BOOL Output Cannot reset the active alarms in the robot
controller

ErrorlD DINT Output Error 1D reported by the robot controller
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A.4.5

FRC Pause

This AOI pauses program execution. If the active program is already paused or aborted, this AOI will not send the command to

the robot controller.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Output Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the
signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOIs

Done BOOL Output Program execution has been paused

Busy BOOL Output AOI is sending the command to the robot
controller

Error BOOL Output Error in executing the pause command

ErrorlD DINT Output Error 1D reported by the controller

A.4.6

FRC_GroupReadActualPosition

This AOI reads the current TCP position of the robot in WORLD frame. The current tool frame number is indicated in the output

ToolFrame.
Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising
edge of the signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all
FRC AOIs

RobotPos FRC POS T InOut Current TCP position of the robot

ToolFrame INT Output Current tool frame that was used
when the TCP position was
recorded

X REAL OQutput X of TCP position

Y REAL OQutput Y of TCP position

z REAL Qutput Z of TCP position

W REAL OQutput W of TCP position

P REAL OQutput P of TCP position

R REAL Qutput R of TCP position

E1l REAL OQutput Ext axis 1 position

E2 REAL OQutput Ext axis 2 position

E3 REAL OQutput Ext axis 3 position

Turn4 SINT Output AXis 4 turn no.

Turn5 SINT Output Axis 5 turn no.

Turn6 SINT Output AXis 6 turn no.

Front SINT Qutput Front/back Config

Up SINT OQutput Up/down Config

Left SINT OQutput Left/right Config

Flip SNT Output Flip/non-flip Config
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Parameter Name Data Type Usage Description

Valid BOOL Output All outputs of this AOI are valid
when this output is TRUE

Error BOOL Output Cannot read the TCP positon due
to lost connection

ErrorlD DINT Output ErroriD
1 — Connection to the robot
controller is lost

A.4.7

FRC_GroupSetOverride

This AOI sets the program override.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined parameter

EnableOut BOOL Output Enabled Output: System defined parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising edge of the
signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC PLC T InOut Mandatory input parameter to all FRC AOIs

Override DINT Input Program override (in %) to be set

Done BOOL Output Program override has been set to the new
value

Busy BOOL Output AOI is sending the command to the robot
controller

Error BOOL Output Error in execution of this command

ErrorlD DINT Output Error 1D reported by the robot controller

A.4.8

FRC_ReadUFrameData

This AOI reads the specified user frame data from the robot controller.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Reference Group Number

Execute BOOL Input The AOI is executed when a rising
edge of the signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all
FRC AOIs

UserFrameNum DINT Input/Out User frame number to be read

UserFrameData FRC POS T Output User frame data read from the robot
controller

Busy BOOL Output AOI is sending the command to the
robot controller

Done BOOL Output User frame data has been read

Error BOOL Output AOI execution error

ErrorlD DINT Output Error ID reported by the robot
controller
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A.4.9

FRC_ReadUToolData

This AOI reads the specified user tool data from the robot controller.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Reference Group Number

Execute BOOL Input The AOI is executed when a rising
edge of the signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC_PLC_ T InOut Mandatory input parameter to all
FRC AQIs

ToolFrameNum DINT Input/Out Tool frame number to be read

ToolFrameData FRC_POS T Output Tool frame data read from the robot
controller

Busy BOOL Output AOl is sending the command to the
robot controller

Done BOOL Output Tool frame data has been read

Error BOOL Output AOI execution error

ErrorlD DINT Output Error ID reported by the robot

controller

A.4.10

FRC_WriteUFrameData

This AOI writes user frame data to the specified user frame in robot controller.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Reference Group Number

Execute BOOL Input The AOI is executed when a rising
edge of the signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all
FRC AQIs

UserFrameNum DINT Input/Out User frame number to be written

UserFrameData FRC POS T Output User frame value to be set

Busy BOOL Output AOI is sending the command to the
robot controller

Done BOOL Output User frame data has been written

Error BOOL Output AOI execution error

ErrorlD DINT Output Error ID reported by the robot

controller
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A.4.11 FRC_WriteUToolData

This AOI writes tool frame data to the specified tool frame in the robot controller.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Reference Group Number

Execute BOOL Input The AOI is executed when a rising
edge of the signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC_PLC_ T InOut Mandatory input parameter to all
FRC AQIs

ToolFrameNum DINT Input/Out Tool frame number to be written

ToolFrameData FRC POS T Output Tool frame value to be set

Busy BOOL Output AOl is sending the command to the
robot controller

Done BOOL Output Tool frame data has been written

Error BOOL Output AOI execution error

ErroriD DINT Output Error ID reported by the robot
controller

A.4.12 FRC_GroupReadActualSpeed

This AOI reads the robot’s current TCP speed.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Reference Group Number

PLCRobot_Ref FRC_PLC_ T InOut Mandatory input parameter to all
FRC AQIs

TCP_Speed REAL Output Current TCP speed

Valid BOOL Output Output of this AOI is valid

Error BOOL Output Cannot read the TCP speed due to
lost connection

ErroriD DINT Output ErroriD
1 — Connection to the robot
controller is lost

A.4.13 FRC_TouchUp

This AOI reads a position that is recorded using the teach pendant and copies it to a position tag.

Parameter Name Data Type Usage Description
Enableln BOOL Input Enabled Input: System defined
parameter
EnableOut BOOL Output Enabled Output: System defined
parameter
AxesGroup DINT Input Reference Group Number
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Parameter Name Data Type Usage Description

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all
FRC AQIs

PR FRC_POS TI[1] Input/Out FANUC Karel position structure

Positionindex DINT Output Index of the recorded position
(1-100)

Busy BOOL Output AOI is actively monitoring to see if a
new position was recorded

Done BOOL Output The new positon recorded from the
teach pendant was successfully
copied to the PLC’s position tag

Error BOOL Output error in function block

ErrorlD DINT Output Error ID
1 — connection to the robot controller
is lost
2 —Index of the position recorded
exceeds the size of the position array

When a position is copied, Done is set to TRUE and busy is set to FALSE. After completion of the handshake with the robot

controller, Done is set to FALSE and Busy is set to TRUE.

When an error occurs, Error is set to TRUE and Busy is set to FALSE. After the error has been cleared, Error is set to FALSE

and Busy is set to TRUE.

FRC_GroupReadJointPosition

This AOI reads the current TCP position of the robot in joint representation.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Reference Group Number

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all FRC
AQIs

RobotPos FRC POS T InOut Current TCP position in Joint
representation

Jl REAL Output Axis 1 position

J2 REAL Output Axis 2 position

J3 REAL Output Axis 3 position

J4 REAL Output AXis 4 position

J5 REAL Output Axis 5 position

J6 REAL Output Axis 6 position

El REAL Output Ext axis 1 position

E2 REAL Output Ext axis 2 position

E3 REAL Output Ext axis 3 position

Valid BOOL Output True: position is valid

Error BOOL Output Cannot read the TCP positon due to
lost connection

ErrorlD DINT Output ErrorID
1 — Connection to the robot controller is
lost
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A.4.15

FRC_Status

This AOI reads the robot controller’s program execution status.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Reference Group Number

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all FRC
AOls

OK_to_run BOOL Output OK to send motion commands to the
controller

PX_PAUSED BOOL Qutput Program execution has been paused

PX_ABORTED BOOL Output Program execution has been aborted

STREAM_RDY BOOL Output Ready to stream commands from PLC

TP_ENABLED BOOL Qutput Teach pendant enabled

SERVO_RDY BOOL Output Servo is ready

REMOTE_CFG BOOL Output Remote Config is set

SINGLE_STEP BOOL Output Single step is enabled

Valid BOOL Output All outputs of this AOI are valid when
this output is TRUE.

Error BOOL Output Cannot read the TCP positon due to
lost connection

ErroriD DINT Output ErrorlD
1 — Connection to the robot controller is
lost

A.5

COMMUNICATION AOI

AS5.1

FRC_ReadGroupData

This AOI reads a message sent from the robot controller to the PLC. Use this AOI at the beginning of the program to copy the
most recent data from the digital inputs to the PLC’s constructs.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a rising
edge of the signal is detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all
FRC AQIs

plcstream_Input SINT[1] InOut Input used for messaging

plcstream_msgin MESSAGE InOut Message tag(PLC to robot
controller)

Error BOOL Output Connection to the robot controller
is lost

ErrorlD DINT Output Error ID 1: Connection to the
robot controller is lost.
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A.5.2  FRC_WriteGroupData

This AOI writes to the PLC’s digital outputs and sends messages to the robot controller. Use this AOI at the end of the program.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

AxesGroup DINT Input Robot group number

Execute BOOL Input The AOI is executed when a
rising edge of the signal is
detected

Reset BOOL Input Input to reset the AOI

PLCRobot_Ref FRC_PLC_ T InOut Mandatory input parameter to all
FRC AQIs

Plcstream_Output SINT[1] InOut 1/0 used for messaging

plcstream_msgout_al MESSAGE InOut Message tag(PLC to robot
controller)

plcstream_msgout_a2 MESSAGE InOut Message tag(PLC to robot
controller)

Error BOOL Output Connection to the robot controller
is lost

ErrorlD DINT Output Error ID 1: Connection to the
robot controller is lost.

A.5.3  FRC_AOI_Status

This AOI checks the connection status and reports internal errors that will cause malfunctioning of the AOls.

Parameter Name Data Type Usage Description

Enableln BOOL Input Enabled Input: System defined
parameter

EnableOut BOOL Output Enabled Output: System defined
parameter

PLCRobot_Ref FRC_PLC_T InOut Mandatory input parameter to all
FRC AQIs

RobotConnection Module InOut Connection module to the robot
controller

COMM_ERROR BOOL Output Error in the Connection module

AOI_INTERNAL_ERROR BOOL Output Internal error in the structure
used by the AOIs

CONNECTION_FAULT BOOL Output PLC is not communicating with
robot controller

A.6 PLC AOI ERROR CODES

e 1: Connection to the robot controller has been lost.
e 2: The Index of the position recorded exceeds the size of the position array.
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