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Class Introduction

Mitsubishi Electric Powertrain Solutions Assembly Configuration/Control System (MEL-FACS) provides PLC
and HMI programs and hardware used to interface between eFlex system and OEM logjic.

The MEL-FACS solution includes:

e A central assembly configuration system — provided and supported by eFlex system
e A standardized assembly station hardware layout for Manual Work Station

e A standardized assembly station PLC control logic

e Standardized HMI screens

The MEL-FACS benefits include:

e Configure line without programming

e Reconfigure when required without programming

e Add station devices without programming

e Move station devices without programming

e Reduce testing and documentation time and effort (costs) by means of a common and reusable
manual station control application and hardware layout

Course Objectives
By the end of this training course, the student should be able to:

e Understand system architecture and hardware components of MEL-FACS system
e Understand software library of MEL-FACS

e Understand the interface between eFlex system, MEL-FACS and OEM logic

e Implement MEL-FACS into the OEM project

Prerequisites

e PLC Basics (GX Works2)

e  GX Works2 Structured Programming
e  MELSOFT Navigator

e GT Designer3

Course Duration

This course is designed for a 2 day class length.

List of Relevant Manuals

SH(NA)-080781ENG-X GX Works2 Operating Manual Structured Project
SH(NA)-081220ENG-L(1507)MEE GT Designer3 GOT2000 Screen Design Manual
MEL-FACS - Part 1 FACS and Assembly System Overview

MEL-FACS - Part 2 Function Block User's Manual
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LESSON 1

This lesson discusses the system architecture of predefined hardware of MEL-FACS and the IP address

assignment for each training station.

1.1. Lesson Objectives

At the conclusion of this lesson, you will be able to...

e Understand the standard Manual work station hardware components of MEL-FACS

Startup the Training System

e Re-assign the IP address for each training station

e Open MEL-FACS PLC and HMI program

1.2. System Configuration

The MEL-FACS Manual Work Station (MWS) consists of the following standard components:

e A central assembly configuration system

e A standardized assembly station hardware layout
e A standardized assembly station PLC control logic

FACS Configuration Screens

FACS
Configuration
Workstation

FACS
Database &
Application Server

| [ |
| ks
MWS MWS
Main PLC PLC
PLC

Manual Workstation

Conveyor Controller

Manual Workstation

Manual Workstation

Footprint Workstation

Footprint Workstation

Footprint Workstation

Figure 1.1 Flexible Assembly Configuration System

Notes
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1.3. Hardware Components List for MWS
Typical/standard Manual Work Station hardware list:

e The Hardware configuration like Fieldbus, RFID controller and the enclosure style may vary
based on the Project/Customer (Optional for this Workshop Demo/Training)

QO6UDV CPU with Q4MCA-4MBS  PLC with 4M bytes SRAM cassette

*QJ71GF11-T2 CC-Link IE Field Network Module
*QJ71E71-100 Ethernet Network Module
*EQ-V680D2 Omron RFID Module

*CC-Link CC-Link Network Module

Q35B Base Rack

Q63P 24VDC PS

GOT2000 (GT2712 — STBA) with SD Card — 1GB
* Optional for this Workshop Training

POW

Figure 1.2 MEL-FACS Sample Rack Layout

Notes
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1.4. MEL-FACS in Navigator
e Open MELSOFT Navigator

Ethemet Network No.2

Station No.1 192.168.3.1

Q Module Configuration

GT27°°5

CHY Stawon Noi2 182.168.3.2

CH1 Station Mo 3 192.168.3.3

GT27°5

Netwark Configuration i

Ethemeat Network Mo 2

‘ Q Module Configuration

1 2 3 4

1.5. Set IP Address for Training Station

e Set up IP addresses for PLC, HMI and laptops

Figure 1.3 MEL-FACS in MELSOFT Navigator

Refer to the following table to set up the IP addresses for the training equipment.

Team Subnet Subnet Mask PLC (CPU) HMI Laptop
1 192.168.3.0 255.255.255.0 192.168.3.1 192.168.3.2 192.168.3.5
2 192.168.3.0 255.255.255.0 192.168.3.11 192.168.3.12 192.168.3.15
3 192.168.3.0 255.255.255.0 192.168.3.21 192.168.3.22 192.168.3.25
4 192.168.3.0 255.255.255.0 192.168.3.31 192.168.3.32 192.168.3.35

Notes
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Team Network PLC Station HMI Station
1 2 1 2
2 2 11 12
3 2 21 22
4 2 31 32
FACS Server
192.168.3.50

Within MELSOFT Navigator double click on “Q Module Configuration.” A ‘tabbed’
window will appear, showing the PLC on a network.

Right Click the PLC module in the MELSOFT Navigator — Q Module Configuration
window, select '‘Parameter’ and then select '‘Detailed Configuration Information Input
Window.’

Ethemst Netwaork No 2

=] Copy
[ Paste
T Select All
Delete

Bring to Eront
Send to Back

Allocate Project With The Controller...
Project 3

Qpen System Configuration »

Check »

Online 3

[ Parameter v | @ Reflection Detsiled Configuration Infarmation | Other Parameter |
B Start XY Batch Input &L Verification of System Configuration Information and Parameters (ETELE
Ttem Name | Setting Value

Paints of Empty Slot 16 Points -
Station No. 1
P Address 192.168.3.1

Default Points Batch Input Multiple CPU Parameter Setting

Properties...

Configuration Detailed Information Input Window

Figure 1.4 IP Address, Net and Station # for PLC

The window on the right will show the detail settings for the PLC. Change the Station No.
and IP address to reflect what is shown in the table.

Notes
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Single Click on the GOT (HMI) in the MELSOFT Navigator — Network Configuration
window. It will be highlighted. The window on the right will show the detail settings for
the HML Change the Station No. and IP address to reflect what is shown in the table.

Ethemet Network No.2

92 16831 CH1 Station Mo 3 192.168.3.3

CH1 Station Mo.2 192.168.3.2

GT27""5 GT2775

Netwark Configuration t

0 Module Configuration

Input Detailed Configuration Information (iQ Conf... * X

Detailed Configuration Infoermation l Other Parameter]

GT27**-5

Item Name | Setting Value
Personal Computer ConnectidlISB |
IP Address 192.168.3.2
CH1 I/F Standard I/F (Ethernet) -
CH1 Driver Ethernet (MELSEC), Q17n =
CH1 Station Ma. 2
CH1 Port Mo. 3001
CHZ I/F Mo Setting |
CH3 I/F Mo Setting |
CH4 I/F Mo Setting |

Figure 1.5 IP Address, Net and Station # for HMI

Click on ‘Workspace' in the Menu bar to select Parameter->Batch Reflect the IP
addresses to GX Works2 and GT Designer 3 Programs and Select ‘Execute Selection’
button on the Dialog Window.

Notes
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Workspace | Project Edit View Network Configuration Online Tools Window Help

(] New.. Crrl+N 138 B[R s e e

Open... Ctrl+0 = I
= = eal =P

Close -

ax % Network Configuration r Q) Module Configuration

H Save Ctrl + 5

Save As... Ethemet Metwork No.2

C /U k N Station No.1 10.126.512¢

ompress/Unpac 00))<GT27* |

Delete... 00))<GT27*

Folder 3

System Configuration 3

Check 3

Allocate Project With The Controller...

<

Parameter

|[&8 Batch Reflect |

System Label ﬁ Batch \u‘erh‘icatio&c System Configuration Information and Parameters

Page Setup... (1

0 Module Configuration

o

Print Preview

Print... Ctrl+P

[y By i

1 MEL_FACS_4_00_2K...
2 MEL_FACS_4_00_2K...
3 MEL_FACS_4_00_2K...
4 MEL_FACS_4_00_2K...
Exit Alt+F4

- !
Parameter Batch Reflection @

System configuration information is reflected in parameters
of project which assigned to the system configuration.

£ I % -The workspace is saved at the start of reflection. Also, running projects
are saved, and all projects are dosed.
-Please do not open a project during the reflection.
-The process can be aborted by pressing [Ctrl] + [Break] key.

*The following projects are not supported for the batch save and end
processing.

-AT ToolBox2 project

-GX Developer project

[ Reflection Items Confirmation l [ Execute Reflection ] | Cancel |

L8 A

This process will take few minutes and click Buttons appropriately to continue. Then it is
ready to open PLC and HMI programs after Parameter Reflection.

1.6. Open PLC and HMI program

From MELSOFT Navigator, open the PLC Application by double-clicking either on the
PLC project in the left window or the PLC module within the PLC rack configuration icon
in the "Q Module Configuration” window.

Notes
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Startup the Training System

Roanball: | 0.t Augcms
; 5

D1 Wikt

2 Loc Devce Comment

& 8 Do M,
8 Devce it Vi

Awsys_0F

t 1

r—

Nways_cA POt Resclemplete
I°F thy

AFD_1 Read_Daall] s
il { | i

g Srucnans U vemiibig

R Cro Reterence. |

Figure 1.6 PLC Application

From MELSOFT Navigator, open the GOT (HMI) Application by double-clicking either on
the GOT project in the left window or the GOT icon in the “"Network Configuration”
window.

MELSOFT GT Designer3 (G0T2000) CA.\MEL_FACS_4_01_2K_UDV0E_GOT2.\GOT1_GOT2000 - [8-1:Main

Project Edit Search/Replace View Screen Common Figure Object Communication Diagnosti
0y P B T e o [B] @ 8 4]
- EReOEP-2- - B
TR e e e T

{ Screen
BEEEA
3 Base Screen -

ew
53 1 Main Screen

[ 100 FACS Training Simulation

3 101 FACS Training Error Proofing
7 102 FACS Training Stitching Tool
3 103 FACS Training Multispindle TASKH . TASK DESCRIFTION

3 105 FACS Training Piek Sensar 3456 [ABCDEFGH | KLMNOPGRSTUYWKYZabode fehi Jkl mopars tuy

3 106 FACS Training Socket Tool S bl
[ 107 FACS Training Stitching Tool FB. 3456 |ABCDEFGH | JKLMMOPCRSTUNYX YZabedefehi jkmnopars tuv)
3456 | ABCDEFGH | JKLMNOPERSTUMIX {Zabede fehi kT nnopars tuv|

3 1002 Task Status
3456 |ABCDEFGH | JKLMMOPORSTUNIX YZabedefehi jkmnopars tuv)
3456 |ABCDEFGH KLl i Jk nnopar

[ 1003 Stitch Tool Task

[ 1004 stitch Tool Task w/Socket Tray

3 1005 Multi Spindle Task
34565 | RBCDEFGH KL ikl nopar
34565 | RBCDEFGH | KL ikl nopar
3456 |ABCDEFGH I L) i Jk mnopar

] 1006 Camera Task
3456 |ABCDEFGH I L) ik nnopay

3 1007 Generic Task
3456 [ABCDEFGH L ik
' 3456 [ABCDEFGH L ik
3456 [ABCDEFGHJKL ik

3 1009 Pick Sensor Task
7 1010 Barcode Task
3 1011 Lubrication Task
2 4nt Tock Tt

roject | [ System | [3 Screen
{ Property 2 x

l#%qupeminyoRO0 N\ Ep

3 1008 Error Proofing Task
2 | 3455 | ABCDEFGHI KL

3456 |ABCDEFGH | JKLWNOPCRSTUMI Y ZabrdsTehi il mopars tuy
3456 |HBCDEFGH | JKLI i POy
3456 |ABCDEFGH | JKLMNOPCRSTUV YZabedeehi jikl mopars tuy

Base Screen

|- Basic A

Screen No.
Screen Name
Screen Type
Detaled Description

1

Main Screen

Base Screen

Main operator screen.

RUNNING CYCLE TIME
(PERCENTAGE &)

Securtty 0 Training Training Training Training Training Training
ot g s [T o | b ® ) stirciie | s | i ] stiiciing
Set scraen backgrounc Yes

Pattem

Pattem Color
Background Calor
Switch Station No.  No
Switch buffar memory No
Display alarms as popur Yes

Il

Display Posttion Bottom
-/ Screen Gesture Inactive Area
Position Top -

R, Data Browser | | B Data Check List

IE5 31 el

Select a finure/nhiect. GT2777-8 @000 R5536 Calors CH1 = MFIGECiD-R RaMT Fi00 X260 V104 NUM |

Figure 1.7 GOT Application

Notes
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LESSON 2 eHMI and MEL-FACS Workshop Simulation

This lesson discusses the function of eHMI and workshop simulation screens.
2.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...
e Understand the eHMI basic functions
e Understand the MEL-FACS simulation interface screens and their functionalities
2.2. eHMI Screen

The Main screen is shown below. The task list is defined and sent from eFlex. The functions of three
columns are listed below:

o BUILD/NO BUILD = “BUILD" (Green), “NO BUILD" (Red)
o STATUS = "ACCEPT" (Green), “REJECT” (Red), “BYP BAD" (Red), “RERUN" (Grey)
o TASK MODE = "ENABLED" (Grey), “SINGLE BYP" (Blue), “CONT BYP" (Blue)

s lul= £ =4 ABCDEFGH KL =N ABCDEFGH I SR = o AECD [ EHCLE PRI
| EVaE Tack
CDESCRIFTION. . . . . . . . BUID?. STATUS . TA ||| CFG RECEIVED
|| 3456 BCDEFEHI KLHNOPORSTUVIX Zabodezhi il nnopars tuy | [PeLLET PRESENT| (o prpacs
01 | 3456 |ABCDEFBH | JKLMNOPORSTLMIRYZ abedefeh | ik nnoparstuy [ rF D o | (PART NOK)
02 | 3456 |ABCDEFBH | JKLHNOPORSTLMIRYZabedeteh | ik nnopars tuy e
02 | 3455 | ABLOEFGH | KLINOPORSTLMINZabedeeh | Jk nopars tuy || REJECT PART
04 | 3455 |ABCDEFBH [ JKLMNOPORSTLMWRYZ abedeteh | ik nnopars tuy _
05 | 3456 |ABCDEFBH | JKLHNOPORSTUMIRYZabedeteh | k] nnoparstuy | [ wooeL. Fome
06 | 3456 |ABCDEFBH I JKLHNOPORSTMWRYZ abedefeh | k] nnoparstuy | oo e | ACCEPT PART
07 | 3456 |ABCDEFBH | JKLMNOPORSTLMIRYZ abedeTeh | k] nnoparstuy -
0 | 3456 |ABCDEFGH | JKLMNOPORSTUMIEYZabcderfehi jk1mnopgrs T || TAEKS ENABLED
08 | 3456 |ABCDEFGHI JKLHNOPLRSTUMWRYZ abedefeh | jk nnoparstuy | [ WK P EEY%
' 10 | 3456 |ABCDEFBH | KLHNOPORSTUVIEY Zaboderfeh  kl noparstuy | LTSS DO
11 | 3456 |ABCDEFEH] JKLWMOPORSTUMIEY ZabcderFehi Jk 1 nnopgrs tuv IR
12 | 3456 |ABCDEFGHI JKLMNOPORSTUMIRYZabedeehi Jil nnopars tuy || rF wITE 0P Sé“‘_‘é;%q
13 | 3456 |ABCDEFBH I JKLMMOPORSTUVIEY ZabederFehi k1 nnopgrs tuv =
14 | 3456 |HECOEFBHI JKLWMOPORSTUMIEY ZabcderFeh 1k 1 nnopgrs tuv '
15 | 3456 |ABCDEFBHI KLHNOPURSTUVIKYZabedetzhi JK 1 ninopqrs tuy || FOY TO RILEASE
3 | —
RUNNING_CYCLE TIME:
{PERCENTHGE %)' . ; . ; ' ' : ' . ! 60.0

I
0 20 40 &0 an 100

MELFACS Tralnlng Training Training Training Training Training
TASK STATUS SIM PICK STITCHING SOCKET MALTI- STITCHING
PR(FII\B TOOL TOOL SPINDLE TOOL FB

Figure 2.1 eHMI Application

Notes
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The Tasks enabled Navigation screen is shown below.

Sample task screen is shown below.

el
SETUP
FRROR —_—
STITCH TASK EEaEi e PRESS TASK
LOOKUP
STITCH WITH PICK SENSOR —
ROBOT TASK
SOCKET TASK TASK T —
DETAIL
MULT ISP INDLE
TASK e UNLOAD TASK
LUBRICAT |ON
CAMERA TASK T LOAD TASK
CENERIC INDICATOR L IGHT
TASK U TR STAIUS
UPLOAD
BYPASS
L
MAIN
Figure 2.2 eHMI Sample Screen - Navigation
STITCH TOOL TASK
TOSGLE PESILT
IPTIONS
CURRENTLY MONITORING
| ABCDEFEH | JKLKHOPORSTUNIY Zabedefehi jkImnopgrs tuvixyzABCDEFRH | JKLMMOPORSTUWI: ||V|
— FACS INPUTS — FACS DUTPUTS
ENBLE Oy HTIVE e}
PROGRM NO. 123 PREREQ 9]
BOLT COUNT 123 RESILT 45580t Required For This Hodel
INTERFACE TYPE ENABLE TOOL TO RELERSE
WODE HODE 1 &+
~—— TOOL |NPUTS ~—— TOOL OUTPUTS
M) SYSTEN ERRGR @] SPARE 8]
TOOL RUMMING @] START TIGHTENING O WAINTENANCE
CYCLE COMPLETE 9] START LOOSEMING O PROGRM MO -123
CYOLE 0K @] TOOL REVERSE 8] -
CYCLE MK O CURRENT BOLT COMT [ 125 MAINTENANCE
PROGRAM NO. WIRROR 123 PROGRAM MO SHLECT 123
b
STITCH WITHRLT ISP INDLH] GENERIC
MAIN SCREENRTASK STATUS ST ImoH Tasif o e ™ s omems Tas ] 2 NEXT

Figure 2.3 eHMI Sample Screen - Stitching Tool

Page 10

Notes
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2.3. Workshop Simulation HMI Screen

Press the second menu button, “MEL-FACS SIM” from the Main Menu of the GOT to go to the MEL-
FACS Manual Work Station simulation screen.

FACS - MWS 16,/04,/05
SIMULATION 1003

- CURREMT MODEL

'AECDEFGH I JKL

E PALLET
TN

ENTER MODEL CODE TO SIMULATE PALLET ID

== - -,

PRE-STOP STATION Sta_Task_Index[100]

“{Glokal Status)

@ Station In Cycle

@ Preregs OK @NOK

@ Model Found @ Linknown
(@) Tasks Enabled

@ All Tasks Complete

FACS Connection @

FACS Version
FROM FACS (WY CFG)
RECEIVE YERSION EE&EE
TO FACS [AFTER CFG]‘r_JEdEEi
VERSION ACK ull
STATION STATUS 23'155
SEND YERSION

M

RECOEFGH | JKL [
HECDEFGH JKL [

[ B~ 1

Training Training Training Training Training Training
MAIN TASK STATUS ERROR PICK STITCHING SOCKET MLTI- STITCHING
PROF ING TOOL TOOL SPINDLE TOOL FB

Figure 2.4 MEL-FACS Simulation

The MEL-FACS Simulation Screen allows the student to simulate a pallet in a work station, simulate
reading the RFID, manually enter a Model Number, and enable the tasks.

The screen shows the first five models from the eFlex configuration, shows whether the current model
is matched with one in the database and shows the indexed position of that model (1 — 200) in the
eFlex configuration. The screen shows the version number of the eFlex configuration and shows the
version number sent back to eFlex from the manual work station.

The screen indicates whether eFLEX has a connection to the PLC and shows other status, such as
'Tasks Enabled,” 'All Tasks Complete’ and ‘Preregs OK' or ‘'NOK.’

The menu on this screen offers the student to five additional Buttons to training screens, for exercises
in ‘Pick Sensor’, ‘Error Proofing,” ‘Stitching Tool’, Socket Tool and ‘Multi-Spindle’ Tool tasks.

Notes
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2.4. Simulate a Pallet Entering Station, Read RFID and Enable Tasks

The objective of this exercise is to show how the Model Code is read from the RFID and compared to
the Model Codes in the eFLEX Configuration to determine if it is a ‘'Known Model.’

Press the ‘numerical input’ box labeled 'ENTER MODEL CODE TO SIMULATE," and type in a Model
Code (12 characters.) We'll pretend the pallet is in the station and the model code you typed in is now
in the proper place in the RFID tag structure.

Now press the ‘Read RFID (SIM)’ button to simulate reading the RFID on the pallet. Then press “Enable
Tasks". This will look up the Model Code you entered (simulated RFID) in the eFlex database. If a
match is found, the Model Code will appear in the ‘Current Model’ field on the HMI simulation screen.
You can also monitor the current model code in a ‘Watch’ window in the PLC if you type in
‘Sta_Status,’ expand and scroll down to ‘Station1_PUNLY'. You can view the values in either decimal or
hexadecimal format. (To change the format, right click within the watch window and click ‘Change
Value Format. . .)

If there is no matching Model Code in the eFlex database, the red indicator ‘Unknown’ will display. If
the prerequisites are met, the green 'Prereqs OK' indicator is displayed. If not, the red ‘'NOK' indicator
is displayed.

Notes
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LESSON 3 Download MEL-FACS MWS to PLC and HMI

This lesson discusses how to download the PLC project to the PLC and the GOT project to the GOT.
3.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...
e Download the PLC Project to the PLC
¢ Download the GOT (HMI) Project to the GOT
3.2. Exercise - Download MEL-FACS MWS
3.3. Download to PLC
Set up a “Connection Destination:”

Click "Connection Destination” on the lower left window of GX Works 2, as shown in the following
figure. Then click the icon on the upper left corner of the window to create a new connection.

Type “Training” as the Connection Name, and check the box denoting “Default Connection.”

The 'Connection Destination” window should look something like this, where the ‘current
connection’ is ‘Training.’

|

Ly project
L,{ User Library

(] Connection Destination

y

1§ MELSOFT Series GX Works2 ..ease 1.0\Mel-FACS-Master-02122
Project Edit Find/Replace Compile View Online De

A& e - 5 B [ e e
B EEEEEE e
Navigation o x / w _MA
Connection Destination 1
BREET RN ( WE)
| Current Connection

Q Training

All Connections
Q Connectionl
[l Ethernet
{4 Training 2

Figure 3.1 PLC Connection
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Note: To use another already configured connection, simply drag it from the "All Connections’
field up to the ‘Current Connection’ field. The dragged ‘connection’ will replace the current one,
which will still be available in the ‘All Connections’ field.

Open the 'Training’ connection by double-clicking it.

You will need to configure the 'PC Side I/F," the 'PLC Side I/F' and the ‘Other Station Setting’ to
reflect your hardware configuration.

On the 'PC Side I/F’ click ‘Ethernet Board.’ Select ‘Ok’ when you see the following dialog box.

Transfer Setup Ethemet L ===
[ﬂﬁ ﬁ* g‘» g* !IIl' J _I
Sed ooy Coiak  Dbeme  COEFed  OSews  NETR) e
usH BETANH Hoard Board Boord Bus. Board Board |+
Board

MeworkNo [ Swtonto. [ Protacal [TE

g 0 08 B

CEE Cont CoLink Ehemet 24 anT CCIEFeld  Heod Module
Module NETI0(H) Module Module Master/Locs!
Module Module |+

FLCModa [OCFL (O mods)
P Addirass | HostNama  [10.126.51.250 |

Cannasion ChammslL
5 m % _ comeeinthomell® |} [ pC side VF Ethernet Board Setting )

‘Ho Speciication

e Sinion e Sinton )
inole Networ [Co-Saistence Netuod PLC Direct Coupled Sering

Hewerktie: 1
Connection Test
Time Out(Sec) [0 RenyTimes [I | E—=mEm |
AL Ty | Station No. - ﬂ

L This sefting is an assignment for Ethernet board

CCECont  COEFed  Ehemet CoLink cod .
NET/10H) Systern Image. | Flease execute the following settings.
ajo| Network MNo.: Network Mo. of Ethemet module setin parameter.
Fhane Line Connection (C24). Station No.: Station No. that does not overlap on the same loop.

oK Network Mo, and station No. are not necessary for communication with

T T o = - Communication with Ethemet port of CPU built-in Ethemet.
NETHOH) N - Cancel - Communication via GOT Transparent
Al - Communication via [E Field Ethernet adapter

Accussing Host Ststion
Mubiple CPU Satting

g !I g g TesgetFLC —_ Protocol [Tce -
vz o3 4

NatSpachied

Figure 3.2 Setting for PLC Connection

Select 'PLC Module' on 'PLC Side I/F' row. Then double-click 'PLC Module’ to open up the
'Detailed Settings’ dialog box. Select ‘Connection via Hub, Type in the IP Address for the Ethernet
Port provided in the table earlier.

PLC e UF Detmved Seting o PLC Mol T 7 [ B A J il
FlCMode  [0CPU@meds) | o
Ethsenst Pt et Cannaciion & Cannecion viaHUS
Concl
I T T
i
@ B pddese [ 1015120

1P Inge Eornat DEC

 Hosthlame

s uTes ) Conment

™ Mo Only PLC Type ot Pioject | Selecion P Address Inpat

L. Flaass input [P adsress when comnecing wa HUB in FCPU

Figure 3.3 PLC Side Ethernet Setting
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Then click ‘No Specification’ on the ‘Other Station Setting’ row.

With your laptop connected to the PLC either directly or via a router, click ‘Connection Test." Upon
a successful communication with the PLC, click ‘OK’ to accept and close the newly configured

‘Training’ connection.

Transfer Setup Ethemet

P T TN )

In- s

£

i

- B _

Serial CCIE Cont CCALink Ethermet CCIE Field Q Series MNETI(I) FLC
USB NET/10(H, Board Board Board Bus Board Board
Board Jj
NetworkNo. [ StafionNo. [ Protocol [TCP |
= T
N R =
PLC CCIE Cont CC-Link. Ethernet c24 GOT CCIE Field Head Module
kModule NET/10{H) Module Module taster/Local
Module Module ﬂj
PLC Mode [QCPU (Q made)
IP Address / HostName  [10.126.51.280
E] :2 % Cannection Channel List... |

Time Out (Sec.) 30

Retry Times 0

MNo Specificatiol Other Station Other Station .
(Bingle Netwark) [Co-existence Metwork) \ FLC Direct Coupled Setting

Connection Test

PLC Type

H BB o [

Ethernet CC-Link c24
System Image...

CCIECont  CCIEField
NET/10(H)
CCIECont  CCIEField
NET/10(H)

Ethernet CC-Link c24

Ca

Accessing Host Station

]

\ Phane Line Connection (C24). |
‘ o |

ncel

[ Multiple CPU Setting

jasa-

rget PLC
Mot Specified

Target System ——

jv

Figure 3.4 Other Settings for PLC Connection

After creating and configuring the ‘Training’ connection and setting it as ‘default,’ select ‘Write to

PLC' from the ‘Online’ menu.

S B LY S I CN PR

Verify with PLC.

Raaba
Current Connection
PLC Memaey Qperation ,
=3
m Delete PLC Data.
PLCUsgr Dota ’

Export to ROM Format..

Program Memary Bstch Downlosd
Latch Data Backup ,
BLC Module Change »
Set Glock.

Monitor
Wagch

Local Device Batch Read «Sgve CSV

Figure 3.5 Write to PLC
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The following ‘Online Data Operation’ dialog box appears.

Page 16

Select the boxes for ‘Program (Program File)’ and ‘Parameter’ and then click ‘Execute’ to write to
the PLC(Program Memory) and Symbolic Information to the Standard RAM. (The process of
formatting, clearing and arranging PLC Memory is covered in a different training.)

Online Data Operation

(o]

Connection Channel List
| Ethernet Board Communication PLC Module Connection System Image...
g ' m € Read & Write € Verky € Delete
T PLC Module } B ilcent Funcion e | ExecutonTargetData( Mo [ Yes )
Tie |
2 Eat Data Parameter+Frogan | Select Al | Concel Al Sefections R s
_____ Module Name/Data Name Ttle | Target | Detai Last Changs Target Memory Size ~
- EPLE B
=11 Symbolic Information Standard RAM
Bl symbolic Information 445232 Bytes
-[™ PLC Data Program Memory/De: L
- Program(Program File) = E
_Inital 2015/01/28 15:08:54 2240 Bytes
2 MAIN 2016/02/09 14:51:35 163076 Bytes
-1 4% Parameter [
P PLC/Network/Remote Password/Switch Sett.. 2011/03/23 15:25:28 1356 Bytes
- Global Device Comment O
4% COMMENT [ [Detail| 2011/03/23 15:25:28
-1 Device Memory O [Deai -
Necessary Setting( No Sefting /  Aready Set ) Setif it is needed( Mo Scting / Aready Set )
Wiiting Size Free Volume Use Valume
166.672Bytes | 165.672Bytes Refresh |
Related Functions< < Execute Close
_ll —Il P E .-. E .f
: ) A= = =
Remote Operation Set Clock PLC User Data Write Title Format PLC Clear PLC Memory Arrange PLC Soft Security Key
Memory Memory Management

Figure 3.6 Write to PLC

Select 'Yes to all’ and click the ‘Completed’ dialog box, then click ‘Close’ and reset the processor

by toggling the reset switch on the front of the PLC.

3.4. Download to GOT

Click "Write to GOT' on the ‘Communication’ menu, as shown in the following figure.

GT Designer3 C:\.AMel-FACS-Master-0205..\FACS_MWS_Screens_R1 - [B-12-Test Task(Front=Back),

i Project Edit Search/Replace View Screen Common  Fit Object  Tools

Communication | Window Help

E15a) 58

P 3 B T ey e \\ @ l '| B g‘ 514 Write to GOT... Shift+F11
irt-BOOE A O- % BHH <1%0% = @ €] 16| El| Beadfrom GOT
Verify GOT...

i Screen 7 x

13 7 Genenc Task ~
™ 8 Ermor Procfing Task - A m
™ 9 Pick Sensor Task

™ 10 Barcode Task
™ 11 Lubrication Task
™ 12 Test Task

™ 13 Unload Task
™ 14 Load Task

™ 15 Press Taskc ﬂ WODEL TYPE:

= B-099:Developme... X | B+

Communication Configuration...

Transfer to Memory Card...

BAEYEMmMm

Communicate with GT10-LDR...
Communicate with GT01-RS4-M...

iE: 8
F T B12Test Tas

MA

PALLET MUMBER:

Figure 3.7 Download to GOT

Notes



Download MEL-FACS MWS to PLC and HMI

Page 17

Click "Yes" when the following dialog box comes up.

 Project data will be created based on the route information generated
L\ in MELSOFT Navigator.
Make sure that there is no mismatch in "verification of system
ion i ion and " in MELSOFT Navigator.

Would you like to continue the processing?

Figure 3.8 Download to GOT

Select ‘Ethernet’ as your communication method and type in the IP address for your team’'s HMI
as listed in the table earlier in this document. Then click ‘Ok.’

Communication Ca_
Connection to GOT: € *GT21 does not support the communication via PLC.
Connection Image Detail Setting
PC side JF -
(M|
I 0T
I GOT [P Address: 10126 - 51 251 | goioct from the settingflst:
Peripheral §/W Communication Port No.: 5015 10.126.51.251 -
Tmeout (Sec): 30
[l Retry Times: 0 <
I
I
I
Test
[] Acguire GOT information and open the dialog
Display the dialog of [Communication Configuration] the next time as well

Figure 3.9 Download to GOT

Select the project main folder, which will download all the screens, and click ‘GOT Write.’

Communicate with GOT

=1 cot wrte [Hle=[ 60T Read @ Y cor verfication

Rl

il = . GOT Information

u“ Get GOT [nformation

= Wirite Data: Package Data -

= GOT Type: -
y GOT Name: -

| Data Size: ROM: 20333 KB

| RAM: 45696 KB Free Space/Capacity:

i l — KB/ — KB

O e
_ Destination Drve: | C:Built-in Flash Memory v
Wite Option s

Package Data Information
Project Title:
Project :
Package Folder Name:
GOT Type:
GOT IP Address

Standard Ethemnet:
I Wireless LAN:
System Version:

Data Size
Project Data:
System Application:
Specil Data:
Buffering Area:

Write Mode:  ©) synchronize
Selected data wil be written.

MELPT_ASM_GOT ...
2137

© Eelect

Project
6T27°=-5(800x600) & [ZIProject Data

2se Screen
indow Screen

10.126.51.251

01.13.000 OT Setting
ROM RAM mmen
1203KB 4957 KB i
Q Font
0K 0K
0KB 0KB

14K8 jstem Label

i

1 [¥]Project1[MELPT_ASM_GOT V1_22][6T Desic ~
B GOT Write

mmunication Configuration/GOT Set
iize Data/Input Assist Information

I

1

[ Initiaize SRAM user area at the time of writing project

[ZINo automatic restart after writhg (manual restart is required)

CH1 - MELSFC-O/0S 01

Figure 3.10 Download to GOT
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LESSON 4 Program Structure and PLC Memory Map

4.1. Project / Program Structure

The MEL-FACS Software Library is implemented using Mitsubishi GX Works2 programming software.
The software is an IEC1131-3 environment and supports structured programming. The following
diagram shows the program structure of MEL-FACS in the GX Works2 environment.

4.1.1. User Library Program Structure
All MEL-FACS FBs are called from respective programs

-Lg) MELFACS_Core_Programs v4.10

E,ﬁ Program
. -4 MELFACS_Core v4.10

- MELFACS_eHMI w410
- MELFACS_eHMI_GOT2 v4.10
-4 MELFACS_Recv v4.10

-4 MELFACS_ Status v4.10

<L) MELFACS_Task_Programs v4.10
s

{4} 01_Task_PickSensor v4.10

hﬂ 01_Task_Picksensor 1032 w410

h‘ﬂ 02 _Task_ErrorProofing v4.10

{4} 03_Task_SocketTool v4.10

(%) 04_Task_BarCode v4.10

() 05_Task_Lube v4.10

(%) 06_Task_Generic v4.10

& 07_Task_Generic_Backup v4.10

hﬂ 08_Task_MultiSpindle v4.10

({4 10_Task_Tests v4.10

f-{(#) 11_Task_StitchTool v4.10

& 12 _Task_StitchTool_Backup w410

-8 13_Task_Vision v4.10

-4} 14_Task_Indicator v4 .10

(%) 15_Task_Robot v4.10

(%) 16_Task_Press v4.10

Figure 4.1 MEL-FACS MWS Program Structure - cont’'d
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L.g) MULTL_FOOT_PRIMT _Task_Programs v4.10
EI@ Program

hﬂ 01_Task_PickSensor_1032_MFP_B +4.10

hﬁ 01_Task_Pick5ensor I1032_MFP_C w410

hﬁ 01_Task_PickSenzor_MFP_B w4.10

-4 01_Task_PickSensor_MFP_C v4.10

hﬂ 02_Task_ErrcrProcfing_MFP_B w4.10

hﬁ 02_Task_ErrerProcfing_MFP_C w410

-4 03_Task_SocketTool_A v4.10

[ 03_Task_SocketTool_B v4.10

-4 03_Task_SocketTool_Cv4.10

hﬁ 04_Taczk_BarCode MFP_E v4.10

hﬁ 04_Task_BarCode MFP_C w410

{4 05_Task_Lube_MFP_B v4.10

F1-{[%) 05_Task_Lube_MFP_C .10

hﬁ 06_Taczk_Generic_MFP_E v4.10

(M) 06_Task_Generic_MFP_C v4.10

hﬁ 07 _Task_Generic_Backup_MFP_B +4.10

hﬂ 07 _Task_Generic_Backup_MFP_C +4,10

([} 08_Task_MultiSpindle_MFP_A v4.10

F1-{[#) 08_Task_MultiSpindle_MFP_B v4.10

-4 08_Task_MultiSpindle_MFP_C v4.10

B4 10_Task_Tests MFP_A v4.10

(-4 10_Task_Tests_MFP_B v4.10

F-{{#) 10_Task_Tests MFP_C v4.10

[ 11_Task_StitchTool_MFP_B v4.10

F1-{[%) 11_Task_StitchTool_MFP_C v4.10

{4 12_Task_StitchTool_Backup_MFP_B .10

hﬁ 12_Task_StitchTeol_Backup_MFP_C w410

hﬁ 13 Task_Vision_MFP_4& 410

hﬂ 13_Task_Vision_MFP_B w410

hﬁ 13 _Task_Vision_MFP_C w410

F1-{#) 15_Task_Robot_MFP_B v4.10

F1-{#) 15_Task_Robot_MFP_C v4.10

[ 16_Task_Press_MFP_B v4.10

(-4 16_Task_Press MFP_C vi.10

-4 MELFACS_Core MFP_B v4.10

-4 MELFACS_Core_MFP_C v4.10

-4 MELFACS_eHMI_MFP_B v4.10

-4 MELFACS_eHMI_MFP_C v4.10

F- 4 MELFACS_Status_MFP_B v4.10

-4 MELFACS_Status_MFP_C v4.10

Figure 4.1 MEL-FACS MWS Program Structure
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4.1.2. User Library FBs and FUNs
All Core, Task and OEM Function Blocks reside in User Library

o de TTTTT T

#-{ BCReader v4.10

- eHMIL_Auto w410

- eHMI_Display +4.10

4ol eHMI_WorkPosition +4.10
-l ErrorProof w410

iy FACS Recv 4,10

-y FACS_StaStatusSend w4.10
-2 FC_Word_To_DWord w4.10
- Genericd v4.10

- Generic8 v4.10

- GenericBackup w410

-l Indicators v4.10

o Model w410

i MultiSpindle v4.10

-l PickSensor w410

iy PickSensor_ 1032 v4.10
-y Prerequisite v4.10

-l SocketTool w410

- Station w410

- StationStatus v4.10

H-{gm StitchTool w410
@ StitchToolSpdleBekp w410
14!1 Tests w410
-2 Vision v.10
4.1.3. Structured Data Types
|L_,g~', MELFACS_Task_Programs v4.10
& Program
hﬁ Global Label
o iojrim FB/FLIM
L_,?' MELFACS Core_Programs w410 Elg Str.uctured Data Types
a Program i B% BarCode DB
m-#% Global Label . {8 BlpDCTool DB
u:;'i FBJFUN BS Generic DR
Elufj Structured Data Types @ @ GenericBkp DB
..... BS Build_Data_Array ~ % Lube DB
..... &% Comm DB i Press_DB
..... &% Core DB A% Robot_DB
----- B% SocketTool DB
..... BS Cur_Mdi_DB % Spindle_DB
..... B® From_Sta_DB - §% StitchTool_DE
..... B% To_sta DB A% Test DB
..... B% To_Sta_Intrmdt DB B Vision_DB
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4.1.4. Global Labels

Project
N MEENEE N W

User Library

£

{84 Parameter
ﬁ; Intelligent Function Module
Il} Global Device Comment

=& Global Label

2 MELFACS_eHMI 4,10
2 MELFACS_eHMI_GOT2 v4.10
A2y OEM_GOT w4.10

|- Program Setting
1% pOU
]--@ Device Memory

£
B
B
£

]--@ Device Initial Value

RN W B EETE N |

|<ALL>
E-L 3 MELFACS_Core Function_Blocks v4.10

=L} MELFACS_Core_Programs v4.10

{E Program

-8 Global Label

5 % MELFACS_Core v4.10
& FB/FUN

E-ES Structured Data Types

El-Lg) MELFACS Task_Programs v4.10

{ﬂ"j Program

£ Global Label
.42y Auto_Station v4.10
% Manual_Station w410
.42 MELFACS_WP v4.10

- FB/FUN

B Structured Data Types

L) MULTI_FOOT_PRINT _Task_Programs v4.10

&% Program

£l Global Label

A%y Auto_Station_B v4.10
Ay Auto_Station_C v4.10
Ay Manual_Station_B v4 10
Ay Manual_Station_C v4.10
A%y MELFACS_MFPE v4.10
A%y MELFACS_MFPC v4.10
{7 FB/FUN

% Structured Data Types

Figure 4.2 MEL-FACS MWS Project and User Library Global Labels
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4.2. PLC Memory Map

4.2.1. Parameter ->Devices

It is also critical to configure the latches for L Relay bits, W Registers, and ZR registers as shown in
Figure4.3 below so that the configuration data will not be lost when the PLC power is turned off.

(Note: Registers range could be different after merging the MEL-FACS library to a real project)

-

Q Parameter Setting

PLC Name |PLC System |PLCFile |PLCRAS |BootFie |Program |SFC  Device ]I,fo Assignment | Multiple CPU Setting | Built-in Ethernet Port Setting |

Sym. |Dig. Esi‘:c; La;i‘rgl} Lagd(l} La;ggz) La’;‘d{a Local Device Start | Local Device End

Input Relay % |16 8K
Output Relay ¥ |16 8K
InternalRelay | M | 10 0K

Latch Relay L (] 3% [ 32767
Link Relay B |16 &K
Annundiator F |10 0K
Link Spedal SB | 16 2K
Edge Relay Vo |10 0K
| 5tep Relay 0 I
Timer T |10 4K
Retentive Timer | ST [ 10 1K
Counter C |10 512

Data Register D |10 40K 1] 40959
LinkRegister | W [16] K
Link Spedial SW [ 18 1K
Index Z |10 20

) The total number of device points is up to 60K words.
;] A
Eem=TE] i | Rl Latch(1) : Able to dear the value by using latch dear.

) - Latch(Z) : Unable to dear the value by using latch dear. Clearing will be executed by program.
Ward Device .5 KWords  g5ean time is extended by the latch range setting (incduding L).
. X — i If the latch is necessary, please set the required minimum latch range.
it Device 1730 KBits When using the local devices, please do the file setting at PLC file setting parameter.

File Register Extended Setting
Capacity 1000 KPoints
Following setting are available

| Device | Latch (1) | Latch (1) | Latch (2) | Latch (2) | Device Mo. | Device Mo. | when select "Use the following file”
Sym. |Dig. Points Start End Start End Start End in file register setting of PLC file setting.
- Change of latch(Z2) of file register.

File Register ZR(R)| 10 | 568K 100000]  743333|2R0 AT - Assignment to expanded data
Extended Data D 10 oK register fexpanded link register of a part
Extended Link W |16 32K 4000 TFFF Wo WIFFF of file register area.

Indexing Setting for Device Latch Interval Setting
- - r - When time setting is selected, latch by
R TR TRy EMD processing after the spedfied time
#usez oz |12 After (0 - 18) ms (1to 2000ms) has passed.
" UseZZ % Per Scan
Print Window. .. | Print Window Preview | Adknowledge XY Assignment Default Check | End Cancel

E=X=)

Figure 4.3 Device Configuration - Parameter->Devices
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4.2.2. Automatic Assignment

The Devices set in Parameters -> Devices can be used directly in the programs with User Assigned
Devices for Labels or Automatic Assignments by setting in Tools -> Device/Label Automatic-
Assign Setting as follows for MEL-FACS MWS application

r !
Device/Label Automatic-Assign Setting &J
Set a device range to automatically assign to labels,
Labels will be assigned from its way down the displayed device list when multiple devices are selected.
. - Assign Assignment Range ) PLC Parameter
Device | Digit Selection | Start | End I riTE Device Setting Range
E Word Device
--El VAR Range D wl [] 151232 0 - 40959
W 16 L]
ZR 10 800000 991231 0 — 991231
\.[E VAR_RETAIN Range |Latch(2) Dlatch | 10 O 50000 0 — 40959
wLatch | 15 L]
ZR Latch| 10 700000] 749999 100000 - 749999
Bl Bit Device
>E| VAR Range M 10 1000 57999 57000 0 — 61439
B 16 O 0 -  FEFFF
\.[E VAR_RETAIN Range |Latch(2) Llatch | 10 zooo0| 32767 2758 0 — 32757
Blatch | 15 []
El Pointer
i VAR Range P [ 10 | | @072 409 1024 0 - 4095
B Timer
------ VAR Range T 10 512 4045 3584 0 — 4045
------ VAR_RETAIM Range |La11:h(1) T Latch 10 [] 0
E Retentive Timer
------ VAR Range 5T 10 512 1023 512 0 - 1023
------ VAR_RETAIM Range |Lab:h|:1) ST Latch | 10 [] 0
B Counter
------ VAR Range C 10 256 511 256 0 — 511
------ VAR_RETAIM Range |La11:h(1) Clatch | 10 [] 0
Latch((1) : Able to dear the value by using a latch dear.
Latch((Z) : Unable to dear the value by using a latch dear. Please execute dearing in program.
(Caution)
1. Label-nonassigned devices, of the automatically assigned ones while compiling, will be allotted the device that displayed at the lowest
of the selected ones. Ex):Device will be assigned to ZR when D and ZR. are selected.
2. Changing the assignment target device may also change the processing speed since the arithmetic processing speed for R and ZR. is
difference from other devices.
oK | Cancel

Figure 4.4 Device Configuration — Auto Assign Devices for Labels
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4.2.3. PLC Memory Map

991231 |
0-99999

7R - Total Device - 968K |
VAR Range
VAR_RETAIN Range
VAR Range

Note: Auto Assign is used by both MEL-FACS and User (OEM)
Plese See Automatic Assignment Tab for actual usage by MEL-FACS

750000 - 991231

750000 - 769999
20,000

‘Register Range
Register Type

800000 - 991231
191,232

MEL-FACS Reserved

MEL-FACS System Label

MEL-FACS Reserved Range

Cur_Mdl 100000 - 100775 776

FACS Comm 101000 - 101074 75

Temp_Clock_64 101980 - 101991 2

Temp_Clock_64 Bit 0 101930.0 1

Cfg 102000 - 105999 4000

Model Data (200 Models) 106000 - 261199 155,200

Sta_Status WPA To ECS 282000 - 283866 1867

Sta_Status WPB To ECS 284000 - 285866 1867

Sta_Status WPCTo ECS 286000 - 287866 1867

Cur_MdI_B 288000 - 288775 776

Cur_MdI_C 289000 - 289775 776

Cfg Recv Header 300000 - 301023 1024

cfg (Buffer) 302000 - 481999 | 180,000

Sta_Task_Index 485000 - 437099 2100

CurSta_Task_Index 433000 - 490099 2100

Build_Index 491000 - 493093 2100

Bypass_Index 494000 - 496099 2100

Cfg_Bypass_Index 497000 - 499099 2100

Sta_Task Index B 500000 - 502099 2100

CurSta_Task_Index_B 503000 - 505099 2100

Build_Index_B 506000 - 508099 2100

Bypass_Index_B 509000 - 511099 2100

Cfg_Bypass_Index_B 512000 - 514099 2100

Sta_Task_Index_C 515000 - 517099 2100

CurSta_Task_Index_C 518000 - 520099 2100 MEL-FACS System Label ZR Registers Range
Build_Index_C 521000 - 523099 2100 VAR

Bypass_Index_C 524000 - 526099 2100 MEL-FACS_eHMI 750000 - 754999 3000
Cfg_Bypass_Index_C 527000 - 529099 2100 MEL-FACS_eHMI_GQOT2 755000 - 759999 5000
Reserved 530000 - 543999 20,000 OEM_GOT 760000 - 764999 5000

Figure 4.5 Device Configuration - ZR Memory Map

Notes
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61439 Note: Auto Assign is used by both MEL-FACS and User {OEM)

Plese See Automatic Assignment Tab for actual usage by MEL-FACS

58000 - 61439
3,440

Auto Assign

MEL-FACS System Label

MEL-FACS System Label M Bits Range
MEL-FACS_eHMI 58000 - 58999 1000
MEL-FACS_eHMI_GOT2 59000 - 59999 1000
OEM_GOT 60000 - 60999 1000

Figure 4.6 Device Configuration - M bits Memory Map

Notes
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LESSON 5  Receive Configuration from eFlex

This lesson discusses the communication between PLC and eFlex and the configuration memory map
downloaded from eFlex.

5.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...
e Understand the communication between PLC and eFlex
e Receive configuration data from the eFlex server
e Understand Configuration Memory Map data structure
5.2. Verify PLC / FACS Server Communication
5.3. Ping PLC CPU IP Address

Make sure the PC is physically connected to the PLC's on board Ethernet port via router and
cables. Open a DOS command window by pressing the start menu and typing ‘command’ or ‘cmd
in the search window. Check Ethernet communication with the PLC by using the 'Ping’ command.

1

= | B =

2§ Command Prompt

Figure 5.1 Ping PLC

5.4. Telnet PLC CPU IP Address

Using the DOS command prompt, telnet the PLC's CPU IP address (port address 2049) to
establish a communication socket.

[ ¢

—— NIRRT, T =
3 Command Prompt - = B 3 B Telnet 192.1683.1 - =ALAR

I ] -
c:\>telnet 192.168.3.1 2049 =l = ‘

Figure 5.2 Telnet PLC

You should receive a 'sign of life’ telegram like the one shown above.

Notes
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5.5. Monitor eFlex Server Connection from PLC

Next, we will monitor the communication between the PLC and the eFlex server by looking at the
status of the ‘Open Completion Signal’ (SD1282.1) of the socket.

Open the PLC Parameter window. Click the ‘Built-in Ethernet Port Setting’ tab on the far right.

I ELSORT e 0% WorlZ e 0l FACS Nister 00 ACACS WS+ :
% . i . . v . D I TR ACane [ACSmee [CFe |45 [BootFie [Pagam |9 [Dever 1L Msgrment [Wikse g BatmEemer et Sewg |
i Project Edit Find/Replace Compile View Online Debug Diagnostics Tool Window Help
NEAGe i T e o BB ER e o i g e e S B S .
i . |
4 7 a0 [ - =
5 e e e
Project L T — -
Cf o B 2)) B oo
E-- @ Parameter B St

L Croromete| =

£y Network Parameter e e 7, Wt
45} Ethernet / CCIE / MELSECH I et b o i
& CC-Link [ R —————.
{1g Remote Password
{33 Intelligent Function Module Mot

-4 Global Label —

& FACS Func S S e -

AR FACS GOT
-8 Program Setting | oo | e e R S R
&1 pou

Figure 5.3 PLC Built-in Ethernet

Click the ‘Open Settings’ button.

This table shows the configured socket communications and port numbers being used. The eFlex
Server uses ports 2049 for sending and receiving data.

1P Address/Port No. Input Format  |DEC -
ot | openoymen | ropcomecnn [FtSn] Oeintor [ Oatratn
1 |UoP ~ |[MELSOFT Connection - -
2 |tce ~ |Socket Communication + |Unpassive - 2049
3 |TcP + |MELSOFT Connection - -
4 |TCP + |MELSOFT Connection - -
5 [TcP ~ |MELSOFT Connection hd -
6 [TCP ~ |MELSOFT Connection - -
7 [TcP ~ [MELSOFT Connection - -
a |TcP ~ [MELSOFT Connection - -
g [TcP ~ [MELSOFT Connection - -
10 [TcP + |MELSOFT Connection - -
11 [TcP + |MELSOFT Connection - -
12 |TCP ~ |MELSOFT Connection hd -
13 |TCP ~ |MELSOFT Connection - -
14 |TCP ~ [MELSOFT Connection - -
15 |TCP ~ [MELSOFT Connection - -
16 |TCP ~ [MELSOFT Connection - -

(*) IP Address and Port No. will be displayed by the selected format.
Please enter the value according to the selected number,

End I Cancel |

Figure 5.4 Open Setting of Built-in Ethernet Port

The next step is to monitor the communication status with the eFlex Server.

To do this, open a ‘Watch’ window in the PLC to monitor SD1282.1. If the eFlex Server has an
open socket with the PLC, SD1282.1 will be 'TRUE.

Notes
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Watch 4 |§| i
Device/Label [ Current Value ] Data Type
SD1282.1 1 Bit
< n »

Figure 5.5 Channel Status

5.6. Send Configuration from eFlex Server to PLC

To send the Configuration to PLC,, select 'PLC' on the eFlex menu to get to the following ‘Station
Communications’ screen. (Memory map needs to be recreated after makes any changes.)

Station Communications 1. o =] P33

: | sendto Stations (I Create Memory Maps (Do Not Send) [ | Re-Create Memory Map

Stations Status Last Download IP Address
=[] Area5l
(=] Group Home
tion 1 / Suecessful - Conect Version in Use (2] 2013:02:26 17:0316 192168.3.1
Station 2 ©  Station Must be Downloaded to Establish Connection (System Ver = 0 Station Ver = 0] 192188311
[] Station 3 ©  Station Must be Downloaded to Establish Connection (System Ver = 0 Station Ver = 0] 192188321
| Station 4 ©  Station Must be Downloaded to Establish Connection (System Ver = 0 Station Ver = 0) 192.168.3.31

Figure 5.6 Download Configuration to PLC

5.7. Open a ‘Watch’ Window to Monitor ‘Cfg’ Data

From the "View' menu in GX Works, select ‘'Docking Window' and ‘Watch 1’ to open up a window
where you can monitor the state of PLC memory. With the ‘Watch’ window open, type “Cfg” in the
first line. Right-click in the window and select 'Start Watch'’

Since this is a structured data type, there will be a “+" sign in front of it. Click the “+" sign to
expand the array. If the eFlex Server sent a new configuration to the PLC, you will see data in this

structure.
Watch 4 (8]
Device/Label | Curent Value | Data Type [c-
B g To_Sta_DB \
VersionNr 0 Word[Signed]
SinName MELFAC? String(6)
StniDX 2 Double Word[Unsigned)/Bt String[32bt]
SectionlD 0 Word[Signed]
StnBypd 0 Bt
StnTestData 0 Bt
StAutoSta 0 Bt
StnManuaiSta 1 Bt
StnDialTable: 0 Bt
SinSyncSta 0 Bt
StnSyncStaStops 0 Bt
SnAsyncSta 1 Bt
SinAsyncStaPreSiop 0 Bt
StnReleaseCycleTime 1 Bt
StnRelease TskComp 0 Bt
SinRelease TskManual 0 Bt
StnRelease TskHighLevel 0 Bt
StReleaseCel 0 Bt
StnReleaseBank 0 Bt
StnRFID 1 Bt N
< — n = 5 »

Figure 5.7 Watch Window for ‘Cfg’ SDT
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LESSON 6 Prerequisites

This lesson discusses how prerequisite tasks work in MEL-FACS.
6.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...

e Understand how prerequisites work

6.2. Prerequisites

6.2.1. FB
o_wErrorld - Error Codes
H101 - Ifi_wArea is greater than 2
H102 - Ifi_wGlobalByteMum is other than 100 for PRKO Project
Inst_Prerequiste
Prerequisite |
EN ENO r
RFTag_ReadComplete — i_bStart o_bFB_OK
0— i_wMultiFootPrintPos o_bFB_Error |~
Cfg.Global_Byte_MNumber—— i_wGlobalByteNum o_wErrorld
Cfg Stn_Tsk1_TskMNr— i_wStaByteNum o_bDaone ,—FACS_Core.F‘re_Req_Done
Cfg.SinPreReq_TskMNr—— i_wn_nStaPreReq o_bGlobalEnable FACS_Core.Global_Task_Enable
Sta_Task_Index——i_wnStaTaskindex o _bOK ,—FACS?Core.F‘refReqfOK
Cfg.Starting_Task_MNumber—— i_wStartingT askMumber o_bMNOK ,—'FACS_Core.Pre_F‘\eq_NOK
Cfg.Ending_Task MNumber—— i_wEndingTaskNumber o_bRepairConfirmReq —

6.2.2. Station Level

The MEL-FACS software library provides a configurable assembly station prerequisite functionality.
Station prerequisites are defined as tasks which have to be completed with an "accepted” status.

Up to 10 prerequisite conditions can be defined per station. Each prerequisite condition can
consist of up to 10 alternative tasks, of which, at least one has to be completed with an “accepted”
status in order to meet the prerequisite condition.

This prerequisite ‘matrix’ in the PLC has up to ten rows of a possible ten parallel tasks per row. The
way it works is that only one of the tasks defined in a row must be completed successfully to
move on. The logic looks for the first ‘0" value in the row to determine that there are no more
tasks to look for. As it moves down through the rows, once a ‘0’ value is seen in the first position,
it determines that there are no more rows to solve, meaning there are no more prerequisite
conditions to look for, and therefore the prerequisite conditions have been met.

Conversely, if none of the alternate tasks defined in a row have been successfully completed, the
logic determines immediately that the prerequisites for that station have not been met, and the
tasks for that station will not be enabled.

Notes
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Task 110 Prerequisite 1 (1 alternative)

Task 120 Task 121 Task 122

Prerequisite 2 (3 alternatives)

Task 130

Task 140 Task 141

Task 150

Prerequisite 3 (1 alternative)

Prerequisite 4 (2 alternative)

Prerequisite 5 (1 alternative)

Figure 6.1 Sample of Prerequisite Configuration

e The above figure shows a station prerequisite configuration that defines five prerequisite
conditions (prerequisite 1 ... prerequisite 5).

e The prerequisite condition 2 and 4 consist of multiple alternatives.

e The station prerequisite is fulfilled if all prerequisite conditions are met.
6.2.3. Global

Byte 100 of RFID is pre-assigned for Global status. Global status needs to be in an "accepted”
status to satisfy the prerequisite.

6.3. Exercise
6.3.1. Procedure

1. eFlex sends configuration to station. (Pre-prerequisite = Task #275, Load Station)
2. Press “PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in

station.
3. Enter status code
) Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”
. Or enter 0 to the window of “Global_Status” OR “Pre_Req_Task”

4. Press "Read RFID (SIM)" to simulate RFID read complete.
Press “"Enable Tasks” to start the tasks.
6. Monitor PLC bits — FACS_Core.Pre_Req_OK and FACS_Core.Pre_Req_NOK

u
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LESSON 7 Model Management

This lesson discusses model management and model look up function.

7.1. Lesson Objectives

At the conclusion of this lesson, you will be able to...

Understand how model management works

Understand Model Index and Current Model configuration

7.2. Model Management

7.2.1. FB

o_wErrorld - Error Codes
H101 - Fi_uRFIdTagPUNOffsetis greater than 50 for PRKO Project
H102 -

Inst_Model

Model
EN ENO
FACS_Core Pre_Req_OK— i_bStarnt o_bFB_OK
Reset—— i_bOpReset o_bFB_Eror
Sta_Task_Index—— i_wnStaTaskindex o_wErmorld
Cfg—— I_stCfg o_bDone
Model_Build_Data_Array — i_stMedelBuildData o_bModelFound
Cur_MdI_Array_Length— _wCurMdlArrayLength o_bModelNotFound
Cfg RFIdTagPUNOffset— i_uRFIdTagPUNOffset o_wModellndex

o_sModelString
o_unCurrentModelArray
o_stCurrentMode!

——FACS_Core.Model_Done
——FACS_Core Model_Found
——FACS_Core Model_Unknown
——FACS_Core Model_Index_Value
——FACS_Core.Current_Model_String

——Cur_MdI_Array
——Cur_Mdl

7.2.2. Data Flow
MEL-FACS software library supports configurable build data for up to 200 different models.

The following graphic shows the basic build data concept.

The model specific identification code is extracted from the work piece identification code (RFID
Model ID). The extracted model code is searched in the build data lookup table (200 Suffix

Codes in Cfg.). When a match is found, the model information will be copied
(Cur_Mdl).

Configuration

Data RFID Data

Build Data @ Model/Part

> Type
Lookup Table Identification

Build Data 1 Status Task 1
Build Data 2 Status Task 2
Build Data 3 @

Build Data 4 Status Task 2000

Current Model
Data

Build Data 200

Station Tasks

Figure 7.1 Data Flow of Model Management

to Global Label

Notes
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7.3. Exercise

7.3.1. Procedure

1.
2.

»

~

eFlex sends configuration to station. (Same Configuration as previous exercise)
Press "PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.
Enter status code
Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”
Type the model code in "Enter Model Code to Simulate” area.
o Type a Model code that matches the code defined in eFlex
o Or type a Model code that does not match any code defined in eFlex
Press “Read RFID (SIM)" to simulate RFID read complete.
Press "Enable Tasks" to start the tasks.

Monitor PLC
. ‘FACS_Core.Model_Found’ and ‘FACS_Core.Model_Unknown.’
. ‘FACS_Core.Model_Index_Value' when Model code matches one of the Suffix

Code defined in eFlex.

Notes
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LESSON 8  Control without user interface logic (Error Proofing Task)
This lesson discusses how to complete “Error Proofing” task.
8.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...
e Understand where to find the configuration information for Error Proofing task
e Understand eHMI screens for Error Proofing task
e Understand trigger options (check continuous, 1/O, delay timer)
e Understand how to complete tasks for Error Proofing

8.2. How Error Proofing Works

Inst_ErrorProof
ErrorProof
EN ENO —
FACS_Core Tasks_Enable —— i_bEnable o_bFB_OK —
Resst— i_bOpReset o_bnTaskEnabled ——ErPrf_Task_Enabled
IEP_Sensorinputs —| I_uSensors o_unTaskStatus ——ErPrf_Result
Operator_Reject— i_bReject o_bDone ——FACS_Core EP_Done
FACS_Core Pre_Req_OK—— i_bPreReqOK o_dnStartTime ——Sta_Status EP_StardTime
FACS_Core.Pre_Regq NOK—i_bPreRegNOK o_dnStopTime ——5Sta_Status.EP_EndTime
Cur_MdIEnPrf_Tsk_OnMsk——i_wnSingleMaskON o_bFB_Ermor —
Cur_MdLEnPrH_Tsk_0ffMsk— i_wnSingleMaskOFF o_wErrarlD —
Cfg EnPrf_Tsk_Bypd —— i_bnSingleBypass
Cfg.EnPrf_Tsk_Mode —i_wnSingleMode
EP_Triggerl— i_bTriggerl
EP_Trigger2— i_bTrigger2:
EP_ReleassPB—— i_bEarlyReleasePB
EP_ParPresent— i_bPariPresent
Cfg.EnPri_Tsk_Delay—— i_dnSingleDelay
Cfg.ErPrf_Tsk_TskNr— i_wnSingleTask
Cur_Mdl.ErrPrf_Tsk_Enbd—{i_uTaskEnabled
Cfg.EnPrf_Tsk_SeqStart— i_wnSeqStart
Cfg. EnPri_Tsk_SeqStop — i_wnSeqStop
Cfg.EnPrf_Tsk_Rerun_Good— i_bnReRunG
Cfg. EnPri_Tsk_Rerun_Reject— i_bnReRunNG
FACS Comm.Recv_Done —1i bFACSRecvd
0—— i_uMuliFootPrintPos
Cfg.EnPrf_Tsk_Area— LwnWorkPos
Cur_Seq_Num—— i_wnCurSegNum
Bypass_Index—— i_LwnGOTBypassindex
System_Clock—/i_udSystemClock
Inc_Seq_Cnir—— io_bnSeqReadylnc-===-==---cseceemamcmaacnnann, io_bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_Index—— io_wnStaTaskindex--- == io_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index—— io_wnCurTaskindex--- io_wnCurTasklndex ——CurSta_Task_Index
Build_Index—— io_wnBuildIndexe====s=ssassscsmasmnammnanmannnannnnn io_wnBuildindex ——Euild_Index
Cfg_Bypass_Index—— io_wnCFGBypassindex-----====sc-ccccaeananes 10_wnCFGBypassindex ——Cfg_Bypass_Index

8.3. Exercise

8.3.1. Procedure

1. eFlex sends configuration to station. (Same Configuration as previous exercise)

2. Press “"PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

3. Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”

4. Type mode code in "Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)

5. Press "Read RFID (SIM)” to simulate RFID read complete.

Press "Enable Tasks" to start the tasks.

7. Monitor PLC watch window for Configuration — Task Number, etc. (Global Label - Cfg)

o

Notes
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8. Monitor PLC watch window for Model related settings — ErrPrf_Tsk_Enbd, ErrPrf OnMsk and
ErrPrf_OffMsk. (Global Label — Cur_MdlI)
9. Monitor watch window to see Task status. (Global Label — Sta_Task_Index)
10. Go to eHMI “Error Proofing” screen to monitor the configuration which is downloaded from
eFlex.
11. Use either GOT or PLC watch window to simulate the sensor ON/OFF to complete the tasks
that are assigned to the station.
12. Monitor watch window to see Task status again. (Global Label — Sta_Task_Index)
13. Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)
14. Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)
15. Configure Error-Proofing tasks for Dual GOT stations and Multi-Foot Print stations and repeat
above mentioned procedures.
8.3.2. List of Task Number and Current Model Information
Number | Sensor1 | Sensor2 | Sensor3 | Sensor4..16 Mode
Task #1 102* On Off On Continuous
Task #2 103* On Trigger 1

* Note: Task number will vary based on the training station.

8.3.3.

The

¥ FACS - Blank Project 1
<3 File

Example eFlex, PLC and GOT Screens for Error Proofing

eFlex Error Proofing configuration screen is shown below.

_lg| >

Edt  Administrative Tasks  Reports  PLC  Help  Window & Changes Exist

Main Configuration

E]
| A Group Home

=lalx|

E 4reasi Load / Unioad] tation Options]| Pre Fiequisites] Sttching Tools| Sttching . Socket Tray] Muti S pindie Tools| Fick Lights and Sensors Ettor Procing Sensers vision System] Bar Code Readers| Test / Gauge| P4 |

= s [ Models
H ey l
© B PreReqistes (1] [17 Tapansasspana [Fist Model =
‘_\5 Stitching Tools (1]
[ 1 E 1ot Pioofing Sensors All Production Models ™
E{ Station 2
b Station 3
£ Station 4
& T Doy | Bopas | Task Reun Method e chaner) Tigger S TR R A R (A A= R A R
Al E L El ELER E S Sl E
1 [1045ta.. x| Always Re-Run x| 0.000 - Cantinuous x|/ On | Off | On
2 [1055ts.. ¥ AloaysRefun x| ™ | Trigger 1 = On
3 |More x| Always ReFun ]| 0.000 | Contruouss 7
4 [None AloaysReRun = ][0.000 | Confruous <]
5 |More x| Always Refun | 0.000 | Contruoss 7
6 [None AloaysReRun = ][0.000 | Confruous <]
7 |More x| AlwaysReRun x| 0.000 | Confruous x|
8 [None AloaysReRun = ][0.000 | Confruous <]
9 |More x| Always ReRun =] 0.000 ™| Contiruous =]
10 [None = AloaysReRun = ][0.000 | Confruous <]
1 [Hone =] AlwaysReRun  =]/0.000 ™| Conruous =]
12 [None ¥ Alvays ReRun  x][0.000 | Confruous <]
13 [Hone v AlwaysReRun  =]/0.000 ™| Conruous =]
14 [Nore | BaysRefun »][0.000 T |conruous =
15 [Hone v AlwaysReRun  =]/0.000 ™| Conruous =]
16 |More x| Always ReRun x| 0.000 | Contruouss 7
4] I 3

Figure 8.1 Example eFlex Screen - Error Proofing Tasks
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The eHMI Error Proofing screen is shown below.

ERPROR PROOE 1NG TASK

51 82 53 84 55 56 57 58 89 510 511 512 513 514 515 516

O0O0CO0O0O0O0000O00COO0O00
~——FRROR PRODFING TASK.
1) RBCDEFGH] JKLMNOPORSTUMIR Y Zabedefehi ikl mnopars tuvsyz
2) RBCDEFGHI JKLMNOPORSTUMIX Y Zabedefeh ikl mnopars tuvsyz
3) ABCDEFGHI JKLMNOPORSTUMIRY Zabedefeh ikl nnopars tuvsyz
4) RBCDEFGHI JKLMNOPORSTUMIXY Zabedefeh ikl mnopars tuyz
53 HBCDEFGHI JKLMNOPORSTUMIXY Zabedefeh ikl mnopars tuvsyz
6} ABCDEFGHI JKLMNOPARSTUWIR Y Zabedefeh ik lmnopars tuvsyz
) ABCOEFGHI JKLMNOPARSTUWIR Y Zabedefeh ik lmnopars tuvsyz
) ABCDEFGHI JKLMNOPARSTUWI Y Zabedefeh ik lmnopars tuvsyz
—— CURRENTLY MONITORING
ABCOEFGH | JKLMWOPORS TUMIKY Zabedefehi.jlkl mnopgre tuswsyzABCDEFGH | JKLHNOPORSTUMIEYE
TASK MMBER 5456 TRIGGER 1 () RESILT 456 Mot Required For This Model

INBLED ()  TRIGGER 2 O

:

Q0000000

RELERSE PB ()
PRRT PRESENT ()
|
STITCH WITHRAALTISPINH R GEHERIC
MAIN SCREFNQJTASK STATUSQSTIICH TASK SOCKET TASK TASK CAMERA TASK TASK NEXT

Figure 8.2 Example eHMI Screen

Open a ‘Watch’ window in the PLC and type ‘Cfg." Make sure to ‘Start Watch." Once active, click
the '+’ sign in front of 'Cfg’ to expand the structure.

Watch 3 =]
Device/Label ‘ Curment Value [ Data Type -
SR ] To_Sta_DB

VersionNr 0 Word[Signed] E
StnName MELFAC? String(6)

StnIDX 12 Double Word[Unsigned]/Bit String[32-bit
SectionlD 0 Word[Signed]

StnBypd 0 Bit

StnTestData 0 Bit

StnAutoSta 0 Bit

StnManualSta 1 Bit

StnDialTable 0 Bit

StnSyncSta 0 Bit

StnSyncStaStops 0 Bit

StnAsyncSta 1 Bit

(continued)

# Generic_Tsk_Mode Word[Unsigned)/Bit String[16:bit] [4]
Generic_Tsk_lntfcType Word[Unsigned)/Bt String[16-bi] [4]
[ EnPf_Tsk_TskNr Word[Signed] [16]
)} 102 Word[Signed]
0} 104 Word[Signed]
@2 0 Word[Signed]
1l 0 Word[Signed]
“ 0 Word[Signed]
5] 0 Word[Signed]
6] 0 Word[Signed]
m 0 Word[Signed]
8l 0 Word[Signed]
19 0 Word[Signed]
[10) 0 Word(Signed]
i) 0 Word[Signed]
12 0 Word[Signed]
13 0 Word[Signed]
[14] 0 WordSigned]
[15] 0 Word[Signed]
B EnPd_Tsk_Bypd Bt [16]

Figure 8.3 Example of Cfg
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Scroll down to "ErrPrf_TskNr," and click the "+ sign to expand and show the sixteen error proofing
tasks.

Next, type ‘Sta_Task_Index’ on the next blank line in the PLC ‘Watch’ window. Click the '+’ sign to
expand and show the task statuses for all 2,000 tasks.

Watch 3 =]
Device/Label Curent Value [ Data Type -

Elso Tosk ndex ] [WonlSigned) {101 ______]
[0] Word[Signed] £
! Word[Signed] -
2 Word[Signed]
3l Word|[Signed)
(4] Word|[Signed]
]
]
]

5l Word|[Signed]
Word[Signed
Word][Signed
Word[Signed]
Word|[Signed]
Word[Signed]

6]
Ul
18]
18
1o

rocoococooco oo

(continued)

98]

199

[1oa)
11071
11021
11031
[104]
[108]
[106]
o7

Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Ward[Signed]
Ward[Signed]
Ward[Signed]
Word[Signed]
Word[Signed]
Word[Signed]

2

Coooocoo oo

Figure 8.4 Example of Task Status

Use either GOT or PLC Watch window to simulate the sensors ON/Off. For task #1, after sensors
status matches to the configured pattern, the task will be completed immediately. For task #2,
Trigger #1 condition also needs to be set after the sensors status matches the configured pattern.

Notes
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LESSON 9 Control without user interface logic (Pick Sensor Task)

This lesson discusses how to complete “Pick Sensor” task.
9.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...
e Understand where to find the configuration information for Pick Sensor task
e Understand eHMI screens for Pick Sensor task
e Understand Look Up and Model pick options
e Understand how to complete tasks for Pick Sensor

9.2. How Pick Sensor FB Works

Inst_PickSensor
PickSensor

EN ENO
FACS_Core.Tasks_Enable — i_bEnable o_bFB_OK —
Reset—— i_bOPReset o_bnTaskEnabled ——FickSensor_Enabled
— i_blightReset o_ulights1 ——oPickSensorlLights1
iPickSensorinputs1—— I_uSensors1 o_uLights2 ——oPickSensorLights2
iPickSensorlinputs2 —| i_uSensers2 o_unTaskSiaius ——PickSensor_Result
Operator_Reject—i_bReject o_bDone ——FACS_Core Pick_Sensor_Light_Done
FACS_Core.Pre_Req OK— i_bPreReqOK o_dnStarTime ——Sta_Status Pick_StarTime
FACS_Core Pre_Req_NOK— i_bPreRegNOK o_dnStopTime ——Sta_Status Pick_EndTime
Cfg.PickSensor_Tsk_Bypd—— i_bnSingleBypass o_bFB_Error —
Cfg PickSensor_Tsk_TskNr—— i_wnSingle Task o_wErrorld —
Cur_Mdl PckSnsr_Tsk_Enbd —i_uTaskEnabled
Cur_Mdl.PcklLts_Enbd——{i_uLightEnabled
Cfg PickSensor_Tsk_SeqStart— i_wnSegStart
Cfg.PickSensor_Tsk_SeqStop — i_wnSeqStop
Cfg.PickSensor_Tsk_Rerun_Good — i_bnReRunG
Cfg PickSensor_Tsk_Rerun_Reject—{i_bnReRunNG
FACS_Comm.Recv_Done — i_bFACSRecvd
Cur_Seq_Num—i_wnCurSeghNum
Bypass_Index— i_wnGOTBypassindex
Cfg.PickSensor_Tsk_Mode— i_wnMode
PickLight_Loading_Num —— i_wnLoadingNum
T#25—— i_tmlLightLitDelayTime
T#158 —— i_tmS3ensorBlockEmorTime
0—— i_uMuliFootPrintPaos
Cfg.PickSensor_Tsk_Area— i_wnWaorkPos
System_Clock— I_udSystemClock

Inc_Seq_Cntr—io_bnSeqReadylnc
Sta_Task Index—— io_wnStaTaskindex:
CurSta_Task_Index—— io_wnCurTasklndex:
Build_Index—— io_wnBuildIndex=--
Cfg_Bypass_Index—— io_wnCfgBypassindex:

io_bnSegReadylnc ——Inc_Seq_Cnir
o_wnStaTasklndex ——Sta_Task Index
o_wnCurTasklndex | ——CurSta_Task_Index
== io_wnBuildindex ——Build_Index
io_wnCfgBypassindex ——Cfg_Bypass_Index

9.3. Exercise

9.3.1. Procedure

1. eFlex sends configuration to station. (Same Configuration as previous exercise)

2. Press "PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

3. Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”

4. Type mode code in "Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)

5. Press "Read RFID (SIM)" to simulate RFID read complete.

Press "Enable Tasks" to start the tasks.

7. Monitor PLC watch window for Configuration — Task Number, etc. (Global Label - Cfg)

o

Notes
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8. Monitor PLC watch window for Model related settings — PckSnsr_Tsk_Enbd and
PckLts_Enbd. (Global Label — Cur_Mdl)
9. Monitor watch window to see Task status. (Global Label — Sta_Task_Index)
10. Go to eHMI “Pick Sensor Task” screen to monitor the configuration which is downloaded
from eFlex.
11. Use either GOT or PLC watch window to simulate the sensor ON/OFF to complete the
tasks that are assigned to the station.
12. Monitor watch window to see Task status again. (Global Label — Sta_Task_Index)
13. Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)
14. Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)
15. Configure Pick Sensor tasks for Dual GOT stations and Multi-Foot Print stations and
repeat above mentioned procedures.
9.3.2. List of Task Number and Current Model Information
Number Mode
Task #1 104* Look Up
Task #2 105* Look Up
Task #3 106* Model
Task #4 107* Model

* Note: Task number will vary based on the training station.

9.3.3.

Example eFlex, PLC and GOT Screens for Pick Sensor FB

The eFlex Pick Sensor configuration screen is shown below.

£ FACS - Nissan M274 Engine Line ;Iﬂﬂ
) Fle Edt  Adninistratve Tasks  Reports  PLC  Help  Window
Main Configuration =100

®-5 M274_Maindssembly Stalion C | Load | | Pre Recuisies| Stiching Toole Stkching w Socket Tray] MuliSpindis Tocks Pick Licht

& f MELFALS Testing Area - 1639 Tasks Modsls

(-5 MELFAS Tesing - 2000 Actual Tasks I
A Tedt Gioup 2000 Tesks

| B Code Readsss| Test/ Giouge| Press / Lube| Rebot / Serva| Universal ndcat 4 |

r
@) FreRequite Stafion [2 T1SS37200LATT [Nisson Test Hodel | T

[ER {1 T2t Station with 2000 Tasks

B3 Statien Options [1) All Production Madels [~

 Jotnomt’ B | p

‘_\5 Snck:ﬁndsﬂ] Selection Method Pick Light Dezciiption AL:wwle ﬂ Pick Sensor Tasks Bypass | Task Retun Methed

g gﬁi‘ﬁfﬂ?"* IAWH ’\llr " 1 |Lookupindes  ||Look up Fckst) [ | 151 LocklIpkil Fick Spark Fiug 41 =l |

& Evor Prooing Sensors 5] 2 |Lookuplndes  ||Lock up Pickit2 % | 152LackUIph2 - Pick Spark Phug 13 = AwaysRefn =
3 Hodel x| ModelPick 11 B | | 153Moelt] Fick Senser = Avays e =]
4 | Hodel x| Mode Pk #2 P | P | 15Modet2-Fck DiFiler - AwysAekn 7
5 | Hodel M r [0 | Moe = AwaysReRun =]
6 | Model = C | T Hoe = AwaysRefn =
7| Model = Fr |he ﬂ AweysRefn =]
8 | Mockl = e T [wee = AwaysReRn 3]
3 | Hodel =l O |Hoe =l Ahways ReRn ]
10 | Modsl = C | O [N =l AwyysReRn =
11| Model = F 0 b = Aways ReRun =]
12 | Model = r I | Hore = AwaysRefn x|
13| Hodel = C 0 Hoe = AwaysRefn x|
14 | Model = C | 0O [hee = AwysReRn v
15| Model = rr |he = AwaysAefn =]
18 Hodel = r | r|Hee | AwaysReRun x|

7 CIE3

Figure 9.1 Example eFlex Screen - Pick Sensor Tasks

Notes
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The eHMI Pick Sensor screen is shown below.

=
PICK SENSOR TASK
-TOBELE RESILT
- DESCRIPTIONS.
INMIT  LISHT OUTRUT

—— PICK SENSOR TRSK ENABLE ; - ACTIVE -SIGNAL, - ACTIVE-SIGNAL; —RESILT
1) ABCDEFGH | JKLMNOPORSTUMIE Y Zabedefehi ik Imnopars tuvwsyz || (2 O O o ) 45ENot Required For This
2) ABCDEFGHI JKLINOPGRSTUNIK YZabede fehi JkTmnoparstuviyz | | (D) ) ] ) O 45ENol Required For This
3) ABCDEFBHI JKLINOPORSTUMIKYZabede fehi JkTmnoparstuvisyz | | (D) ) ] ) o 45tNot Required For This
&) BBCOEFSH | JKLMNORORSTUMYR YZ abedafehi jklancpars tuwsyz ] ) O ) [ ] 45fNot Required For This
5) ABCDEFGH | JELMNOPORSTUNK Y Zabedefzhi jkInnoparstuwsyz | [ O O O o O 45eMot Required For This
§) ABCDEFGH I JELMHOPORSTUMXYZabedefzhi ik Innaparstumsyz || O ) O ) O 45eNot Required For This
7) RBCDEFGHI JKLMNOPGRSTUMIK YZabcdefehi dklnncparstuvesyz | | (O ) ) ) O 45ENot Required For This
8) ABCDEFBHI JKLMNOPORSTUMIKYZabede fehi jkTmnoparstuvyz | | (D ) ] ) O 45ENot Required For This
9) ABCDEFGHI JKLINOPORSTUMKYZabede fehi Jklnnoparstuviyz | (D) ) ] ) o 45ENot Required For This
100 ABCDEFSH | JKLMNOPGRSTUMAKY Zabedefzhi ik Tmnopars tuvsyz | [ O ) O )] @) 45ENot Required For This
11) ABCDEFEH I JKLMNOPORSTUMIY ¥Zabedefzhi jkImnopgrs tuwwsvz | | (O ) O ) @) 45Not Required For This
12) RBCDEFSHI JKLMNOPORSTUMIY fZabedatehi jlklmncpars tuwesvz |1 (O ) O ) [ ] 45Not Required For This
13) ABCDEFGH | JELMMOPORSTUNX Y Zabedefzhi JkInnaparstumsyz | | O ) O ) ] 45ENot Required For This
14} ABCDEFGH I JKLMNOPORSTUMIXY Zabedefzhi ik Imnapars tuwsyz || (O ) O ) ] 45ENot Required For This
15) ABCDEFSH I JKLMNOPRRSTUMAKY Zabedafehi klmnopars tinisyz |1 (O ) O ] (-] 45ENot Required For This
16) ABCOEFGH I JKLMNOPARSTUMIKY Zabedefehi ik Imnopars tuvsyz || (O ) O o @) 45ENot Required For This

2

SCREEN [TASK STATUS [SlRre TA&{lSS(HT'T{Hm Ll T{ﬂ“‘im TﬁSKl GENERIC

Figure 9.2 Example eHMI Screen

Open a ‘Watch’ window in the PLC and type ‘Cfg." Make sure to ‘Start Watch." Once active, click
the ‘+" sign in front of 'Cfg’ to expand the structure.

Watch 3 B

Device/Label Current Value | Data Type
B g To_Sta_DB
VersionNr 0 Word[Signed] E
StnName MELFAC? String(6)
StnlDX 12 Double Word[Unsigned)/Bit Sting[32:bit
Section|D 0 Word[Signed]
StnBypd 0 Bt
StnTestData 0 Bt
StnAutoSta 0 Bt
StnManualSta 1 Bit
StnDialTable 0 Bit
StnSyncSta 0 Bt
StnSyncStaStops 0 Bit
StnAsyncSta 1 Bit

(continued)

Notes
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e o g gt ¢t g e e e e o,

= PickSensor_Tsk_TskMNr Word[Signed] [16]
- [WordSigned) |
1 - Word[Signed]
[ - Word[Signed]
[31 - Word[Signed]
[4] - Word[Signed]
51 - Word[Signed]
[6] - Word[Signed]
[71 - Word[Signed]
[8] - Word[Signed]
)| - Word[Signed]
(o - Word[Signed]
[11] - Ward[Signed]
[ - Ward[Signed]
[13] - Word[Signed]
4] - Word[Signed]
[15] - Word[Signed]
m T R S PR A | Fia 14/

Figure 9.3 Example of Cfg

Scroll down to ‘PickSensor_Tsk__TskNr,” and click the ‘+’ sign to expand and show the sixteen Pick
sensor tasks.

Next, type ‘Sta_Task_Index’ on the next blank line in the PLC "Watch’ window. Click the '+’ sign to
expand and show the task statuses for all 2,000 tasks.

Watch 3

E)
Device/Label Current Value Data Type -
Elsic Task ndec | [WordlSgnedllti01 ]
0] Word[Signed]
U} Word[Signed]
2 Word[Signed]
&) Word[Signed]
4] Word[Signed]
3] Word|[Signed]
(6] Word][Signed]
@ Word|Signed]
8 Word[Signed]
) Word[Signed]
oy Word|[Signed]

[

rocoocoocooco oo

(continued)

Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]

g

=
&
SO oooaioo

1107

Figure 9.4 Example of Task Status

Use either GOT Simulation screen or PLC Watch window to simulate the sensors ON/Off. For task
#1, enter number in PickLight_Loading_Num for Look Up task, then after sensors status matches
to the configured pattern, the task will be complete immediately.

Notes
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9.3.4. Pick Types — Look Up vs Model

There are two types of Picking from the Pick Bins. The input pin to the FB i_wnMode is configured
from the FACS software which type of pick is used.

i_wnMode = 0 Model Pick
i_wnMode = 1 Look Up Pick

Model Pick: This is applied when one component is picked from a bin only once during the part
cycle. Good example for the Model Pick is different types of QOil Filters are picked from different
bins for different models of engine. Only one type of Qil Filter is picked from its bin for each model
of the engine. The bin selection data is configured from eFACS software.

Look Up Pick: This is applied when components are picked from the same bin more than once
during the part cycle. Good example for Look Up Pick is picking the Main Bearing shells from the
bin where there are chances of picking same Bearing type more than once for the engine. The data
to know from which bin to be picked is populated in input pin to the FB i_wnLoadingNum. The
data is populated from the OEM/customer logic.

The screen shot for the Pick Sensor Task on FACS Configuration software looks as below

Pick | Pick
Selection Method Pick Light D esenplion Light Sensor
achive | Achve
1 | Lookup Index ﬂ Lok up Pick#1 [w 1571-LookUpH1 Pick Spark Flug #1
2 I Lookup Indes j| Lok up Pick82 =2 152-LookUpH2 - Pick Spark Plug #3
3 | Model ﬂ Model Pick #1 I+ [ 153Modelil - Pick Sensor
4 | Model j| Mode! Pick #2 ¥ W |154Modeltt2 - Fick Oil Filtes
5 | Model =/ r ™ |Mone
6 | Model j| r ™ | Mone
7 | Model ~| r ™ |Mone
8 | Model - r | Mone
9 | Model =/ r ™ |Mone
10 | Model - r ™ |Mone
11 | Model =l r ™ |Mone
12 | Model -l r ™ |Mone
13 | Moddel =/ r | Mone
14 | Model ﬂ| r ™ |Mone
15 | Model = r ™ |Mone
16 | Model | r | Mone

Notes
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LESSON 10 Control with user interface logic (Stitching Tool
Operation Task)
This lesson discusses how to complete “Stitching Tool” task.
10.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...
e Understand where to find the configuration information for Stitching Tool tasks
e Understand eHMI screens for Stitching Tool tasks

e Understand how to complete tasks for Stitching Tool

10.2. How Stitching Tool Tasks Work
.......................... Inst_Stitch-Tool- - - - -« « « -
................ StitchTool
EN ENO L . e
. - FACS_Core.Tasks_Enable — i_bEnable o bFBLOK— - - - - - - -« - - .
------------ Reset—— i_bOpReset o_bDone ——StitchToolDone - - - - - -
-------- Operator_Reject— i_bReject o_bnSingleOEMStantOp ——StitchTool. Op_Start - - - - -
----- FACS_Core.Pre_Req_OK—i_bPreRegOK o_wCurSegProgNum ——StitchTool Op_Proghlum - - -
. - FACS_Core Pre_Req_MNOK—i_bPreRegNOK o_wCurSegBoltCount ——StitchTool Op_BoltCnt - - - -
-------- Cfg.StnManualSts — i_bManualOper o_dnStartTime ——Sta_Status StitchTI_StartTime -
Cur_Mdl.StitchTI_Tsk_Enbd — i_uSingleEnableMask o_dnStepTime ——Sta_Status.StitchTI_EndTime
Cur_MdI_StitchTool_ProgMNum — i_wCurMdIProgNum o_bBkpStartl —
Cur_MdI_Stitch T ool_BoltCount— i_wCurMdIBoliCount o_bBkpStart2 —
(Cfg.StitchTI_Tsk_Bypd—— i_bnSingleBypass o_bFB_Ermor —
Cfg StitchTI_Tsk_TskNr— i_wnSingle Task o_wErrorld —
StitchTool Task_Status — i_wnSingle OEMStatusOp
(Cfg.StitchTI_Tsk_SeqStart— i_wnSeqgStart
Cfg StitchTI_Tsk_SeqgStop — i_wnSegStop
Cfg.StitchTI_Tsk_Rerun_Good —|i_bnReRunG
Cfg.StitchTI_Tsk_Rerun_Reject— i_bnReRunNG
Cfg.StitchTI_Tsk_Mode — i_wnMode
— i_bBackup1Start
— i_wBackup1Status
— i_bBackup1Comp
— i_bBackup2Start
— i_wBackup2Status
— i_bBackup2Comp
FACS_Comm.Recv_Done[0]— i_bFACSRecvd
0— i_uMuliFootPrintPos
Cfg.StitchTI_Tsk_Area— i_wnWorkPos
Cur_Seq_MNum—/i_wnCurSegNum
Bypass_Index— i_wnGOTBypassindex
System_Clock— i_udSystemClock
Inc_Seq_Cntr—— io_bnSegReadylnc---------=seemmmmmmmiaeeea o] io_bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_Index— io_wnStaTasklndex--- --io_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index— io_wnCurT askindex--- --io_wnCurTasklndex ——CurSta_Task_Index
Build_Index—— io_wnBuildindexe« -« -==nceemmmme e io_wnBuildindex ——EBuild_Index
Cfg_Bypass_Index— io_wnCfgBypassindex--------===----nnmmeenaan io_wnCfgBypassindex ——Cfg_Eypass_Index

10.3. Exercise
10.3.1. Procedure

1. eFlex sends configuration to station. (Same Configuration as previous exercise)

2. Press "PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

3. Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”
16. Type the model code in "Enter Model Code to Simulate” area. (Model code will be

"AAAAAAAAAAAA" for this exercise.)
4. Press "Read RFID (SIM)” to simulate RFID read complete.
5. Press "Enable Tasks"” to start the tasks.

Notes
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10.

11.
12.
13.
14.

Monitor PLC watch window for Configuration — Task Number, etc. (Global Label - Cfg)
Monitor PLC watch window for Model related settings — Enable, Program number and Bolt
count, etc. (Global Label — Cur_Mdl)

Monitor watch window to see Task status. (Global Label — Sta_Task_Index)

Go to eHMI “Stitching Tool” screen to monitor the configuration which is downloaded from
eFlex.

Use either GOT or PLC watch window by entering the Task Status Code (See Appendix -1) to
“StitchTool.Task_Status” to complete the tasks that are assigned to the station.

Monitor watch window to see Task status again. (Global Label — Sta_Task_Index)

Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)

Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)

Configure Stitch Tool tasks for Dual GOT stations and Multi-Foot Print stations and repeat
above mentioned procedures.

10.3.2. List of Task Number and Current Model Information

Number | Program# | Bolt Count
Task #1 108* 1 2

* Note: Task number will vary based on the training station.

10.3.3. Example eFlex, PLC and GOT screens for Stitching Tool

The eFlex Stitching Tool configuration screen is shown below.

=lelx|

=101
| Bas Code Readers| Test/ Gauge|Pres / Lube] Robot 14| |

|
‘7
4 A

(CHCR R TN TN TR RN 4

g
(K[ CR CA C ER T CR

g

Figure 10.1 Example eFlex Screen

Notes
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The eHMI Stitching Tool screen is shown below.

-
STITCH TOOL TASK
TOSELE RESULT
DESCRIPTIONS
— CURRENTLY MONITORING
ABDDEF GH | JKLMNDPORSTUMI Y Zabede Feh ik nnapars tuvyzABCDEFBHI JKILMNOPORSTUV. |/ WP
— FACS INPUTS . — FACS OUTPUTS
ENBLE O TE O
PROGRAM M. 123 PRERED O
BOLT CONT 123 RESAT  dscMot Reauired For This Hodel
INTERFACE TYPE  ENABLE TOOL TO RELEASE
MODE HODE 1 +
— TOOL INPUTS + (— TO0L QUTPUTS
TOOL ENBLED O TOOL ENBLE 9]
NO SYSTEN ERROR O SPARE O
SPARE O RESET SYSTEN O
TOOL RUNNING O START TIGHTENING O MAINTENINCE ———
CYCLE COMPLETE ® START LOOSENING O PROGRAM NO.
CYCLE OK O TOOL REVERSE O
CYCLE NOK o CLRRENT BOLT COUNT HMMH])E
PROSRAN NO. NIRRIR 123 PROGRAN MO. SELECT 123
5

STITCH WITHRULTISPI GEMNERIC
MAIN SCREENlTA.SK ST.ﬁTUSlSTITU-I Tﬂﬂ(lm TASK TASK CAMERA TﬁSKl TASK | NEXT

Figure 10.2 Example eHMI Screen

Open a ‘Watch’ window in the PLC and type ‘Cfg.” Make sure to ‘Start Watch." Once active, click
the '+’ sign in front of ‘Cfg’ to expand the structure.

Watch 3 B

Device/Label ‘ Curment Value [ Data Type -
SR ] To_Sta_DB

VersionNr 0 Word[Signed] E

StnName MELFAC? String(6)

StnIDX 12 Double Word[Unsigned]/Bit String[32-bit

SectionlD 0 Word[Signed]

StnBypd 0 Bit

StnTestData 0 Bit

StnAutoSta 0 Bit

StnManualSta 1 Bit

StnDialTable 0 Bit

StnSyncSta 0 Bit

StnSyncStaStops 0 Bit

StnAsyncSta 1 Bit

(continued)

Notes
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Unload_Tsk1_Mode 0 Word[Signed]

=] StitchTl_Tsk_TskNr Word[Signed] [8]
[0 200 Word([Signed]
[ 201 Word[Signed]
2 202 Word[Signed]
3 0 Word([Signed] 3
[4] 0 Word|[Signed] 7=
[51 0 Word[Signed]
[ 0 Word[Signed]
M 0 Word([Signed]
StitchTl_Tsk_Bypd Bit [8]
[#  StitchTl_Tsk_Rerun_Reject Bit [8]
[#  StitchTl_Tsk_Rerun_Good Bit [8]
[#  StitchTl_Tsk_Batch Bit [8]
StitchTI_Tsk_SeqStart Word[Signed] [8]
StitchTI_Tsk_SeqStop Word[Signed] [8]
[#  StitchTl_Tsk_Area Word[Signed] [8]
[#  StitchTl_Tsk_Mode Word(Signed] [8]
StitchTl_Tsk_Intfc Type Word[Signed] [8]
Stl_Bkp_Tsk1_Msp1_TaskNrSta 0 Word|[Signed]

Figure 10.3 Example of Cfg

Scroll down to ‘StitchTI_Tsk_TskNr," and click the '+’ sign to expand and show the eight stitching
Tool tasks.

Next, type ‘Sta_Task_Index’ on the next blank line in the PLC ‘Watch’ window. Click the '+’ sign to
expand and show the task statuses for all 2,000 tasks.

Watch 3

Device/Label Current Value Data Type -

Elsio Task ndec | [WordlSgned)itt01 ________]
o Word[Signed]
U] Word|[Signed]
2 Word[Signed]
3 Word[Signed]
4] Word[Signed]
51 Word|[Signed]
3} Word]Signed]
m Word[Signed]
3] Word|[Signed]
&) Word|[Signed]
(o} Word[Signed]

[

rocoocoocooco oo

(continued)

136]

139]

[1o0]
[1o1]
[102]
(03]
[104]
[108]
[106]
11071

Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]

=

Coooooonoo

Figure 10.4 Example of Task Status

Notes
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In order to complete the Stitching Tool tasks, the Task Status Code needs to be placed in
"StitchTool.Task_Status[0...7]". Use either GOT or PLC Watch window to complete the tasks.

i Watch1

Device/Label ‘ Cument Value | Data Type | Class

[=]  StitchTool Task_Status Word[Sig...
[0] 0 Word[Sig...
[ 0 Word[Sig...
[2] 0 Word[Sig...
13 0 Word[Sig...
[4] 0 Word[Sig...
[5] 0 Word[Sig...
[6] 0 Word[Sig...
il 0 Word][Sia...

Figure 10.5 Task Status from OEM Logic

Notes
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LESSON 11 Control with user interface logic (Multi-Spindle Task -
subtasks)
This lesson discusses how to complete Multi-Spindle Master and Sub tasks.
11.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...

e Understand where to find the configuration information for Multi-Spindle Master and Sub
Tasks

e Understand eHMI screens for Multi-Spindle Master and Sub tasks
e Understand how to complete Master task for Multi-Spindle

e Understand how to complete Sub tasks for Multi-Spindle

11.2. How Multi-Spindle Tool Tasks Work
Inst_SP1
MultiSpindle
EN ENO —~
FACS_Core. Tasks_Enable—i_bEnable o_bFB_OK —
Reset—— I_bOpReset o_bTaskMNoneZeroM ——int_Task_MNone_7ero_M[0]
Operator_Reject—— i_bReject o_bDene ——Spindle MSP1_Done
FACS_Core.Pre_Req_OK— i_bPreReqOK o_uTaskStatus ——int_SP1_Task_Status
FACS_Core.Pre_Reg MNOK—— i_bPreRegNOK o_bPassed —
Cfg StnManualSta — i_bManualOper o_bFailed —
1— i_wMCIndex o_bnSingleOEMStariOp ——Spindle M3P1_0p_Start
Cur_MdLMitSpd_Tsk1_EnbdSpd— i_udSingleEnableMask o_bMasterOEMStartOp ——Spindle MSP_Overall_Start[0]
Cur_Mdl_MultiSpd_Proghum[0]—— i_wCurMdIProghum o_wCurMdIProgNum ——Spindle MSP1_Proghum
Cur_MdI_MultiSpd_Farameter[0] — i_wCurMdIParameter o_wCurMdIParameter ——Spindle. MSP1_Parameter
Cfg.MuliiSp_Tsk1_Bypd_SP—— i_udSingleBypass o_dStartTime ——Sta_Status MultiSpindle_StariTime[0]
Cfg.MuliSp_Tsk1_TskNrSp—/ i_wnSingleTask o_dStopTime ——5Sta_Status MultiSpindle_EndTime[0]
Spindle. MSP1_Task_Status —— i_wnSingleOEMStatusOp o_bFB_Error —
Cfg MuliSp_Tsk1_SeqStar— i_wSeqgStart o_wErrorld —
Cfg.MultiSp_Tsk1_SeqStop—/i_wSeqSiop
Cfg.MultiSp_Tsk1_Rerun_Good —| i_bReRunG
Cfg.MuliSp_Tsk1_Rerun_Reject——| i_bReRunNG
int_Master_Enable[0]—— i_bMasterEnable
Cur_MdIMitSpd_Tsk1_Prgm —/{i_wMasterProgram
Cfg MultiSp_Tsk1_Bypd—— i_bMasterBypass
Cfg.MuliSp_Tsk1_TskMNr—— i_wMasterTask
FACS_Comm.Recv_Done — i_bFACSRecvd
0—— i_uMultiFootPrintPos
Cfg.MultiSp_Tsk1_Area— i_wWaorkPos
Cur_Seq_MNum——i_wnCurSegNum
Bypass_Index—— i wnGOTBypassindex
System_Clock— i_udSystemClock
Inc_Seq_Cntr— io_bnSegReadylne- - - ----io_bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_Index—— io_wnStaTaskindex--- ===-lo_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index— io_wnCurT askindex--- -io_wnCurTaskindex ——CurSta_Task_Index
Build_Index—— io_wnBuildindexs === ======smammrmmrmmmaemecececemaenan io_wnBuildindex ——Build_Index
Cfg_Bypass_Index—— io_wnCfgBypassindes:==s==-=ssermmcaeanracannas io_wnCfgBypassindex ——Cfg_Bypass_Index
11.3. Exercise

11.3.1. Procedure

1. eFlex sends configuration to station. (Same Configuration as previous exercise)

2. Press "PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

3. Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”
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®© No U,

10.

11.

12.
13.
14.
15.

Type the model code in “Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)

Press “Read RFID (SIM)" to simulate RFID read complete.

Press "Enable Tasks"” to start the tasks.

Monitor PLC watch window for Configuration — Task Number, etc. (Global Label - Cfg)
Monitor PLC watch window for Model related settings — Enable, Program number, etc. (Global
Label — Cur_Mdl)

Monitor watch window to see Task status. (Global Label — Sta_Task_Index)

Go to eHMI “MultiSpindle” screen to monitor the configuration which is downloaded from
eFlex.

Use either GOT or PLC watch window by entering the Task Status Code (See Appendix -1) to
complete the tasks that are assigned to the station.

Monitor watch window to see Task status again. (Global Label — Sta_Task_Index)

Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)

Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)

Configure Multi-Spindle tasks for Dual GOT stations and Multi-Foot Print stations and repeat
above mentioned procedures.

11.3.2. List of Task Number and Current Model Information

Number Program # Parameter
Master Task # 109* 3 5
Sub Tasks # 110-141*

* Note: Task number will vary based on the training station.

11.3.3. Example eFlex, PLC and GOT screens for Multi-Spindle

The eFlex Multi-Spindle configuration screen is shown below.

L
L

T O P P P P P P P R P P PR T PR Y P T PR T PR T Y

i oo AL
5] 8 ) gmntence I | cLECL)

Figure 11.1 Example eFlex Screen
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The eHMI Multi-Spindle screen is shown below.

=

MATI SPINDILE TASK

CURRENTLY WONITORING
I ABCDEFGH | JKLMNOPARSTUMIY Zabedafzhi ki mnopgrs fuviy zAECDEF BH I KLMNGPORSTUMIEY |ﬂ

—FACS INPUTS TOOL [NPUTS
ENBLE 9 TOOL ENGBLED
PROGREM ND. 123 HD SYSTEN ERROR
INTERFACE TYPE  NORMAL HULTISPINDLE SPORE

WODE HODE 1 mfm"‘;
SPINDLE ENGLE. (STRIUS) i u{E""ﬂE
0161020, D® 0 OYLE MK

O
@

@0

PROGRAM NO. WIRRIR

® @ ® ®

TOOL OUTPUTS
O TOOL ENABLE @)
O SPRRE O
e PESET SYSTEN ERRIR ()
S STRRT TIGHTENIHG ()
O START LODSENING ()
O ToOL STOP O
O SPRAE O
123 PART SFLECT 123

RESILT 45pNot Required For This Model

MAIN SCREENJ TASK STATUS

Figure 11.2 Example eHMI Screen -1

The following screen shows the spindle detail information.

F

CURRENTLY MONITORING
I ABCDEFGH | JKLMNOPORSTLMIRYZ abedefzhi ik mnopa s tuvsy zRBCDEFGH | JKLMNOPORSTUMI Hﬂ

ENABLE —BYPRSS

MATI—SPIMNDIE DETAILS

DESCRIPTIDNS

RESILT

—SP INGLE DESCRIPTION
13 ABCDEFGH | JKLMNORPORSTUMINK Y Zabedefzhi jknnopars tuwyzABCDEFEH )
21 ABCDEFGHI JKLMNOPORSTLMIRYZabedefehi jk1mnopars tuwwsyznBCDEFGHI
33 ABCDEFGH I JKLMNOPORSTUMIRYZabedefehi kI nnopars tusyzABCOEFRHI.
43 RBCDEFGH | JKLMNOPDRSTUMIRYZabedefehi ik mnopars buwesyzABCOEFBHI .
5 ABCDEFGHI JKLMNDPORSTLY IR YZabedefehi jk1mnopars tuswsyzABCDEFEHI )
£ ABCDEFGHI JKLMNOPORSTLMIRYZabedefehi jkmnopars tuvwsyzRBCDEFGH LY
) ABCDEFGHI JKLMNOPORSTLMIRYZabedefehi jk1mnopars tuwwsyzNBCDEFGHI
) ABCDEFGH | JKLMNOPORSTUMIRYZabedefehi kI mnopars buvyzABCOEFRHI.
93 ABCDEFGH I JKLMNOPDRSTUMIRYZabedefehi ik mnopars tuwesyzABCOEFBHI .
10} ABCDEFGH | JKLMNOPORSTLYIKYZabedefehi jkmnopars tuswsyzABCDEFEHI )
11) ABCDEFGH | JKLMNOPORSTLMINYZabedefehi jkmnopars tuvesyzABCDEFGHI )
12) ABCDEFGH | JKLMUOPORSTLMINYZabedefehi ik mnopars buvesyzRBCDEFEHI
13) ABCOEFGHI JKLMNOPORSTUMIRYZabedefehi ikl mnopars tuwyzRBLOEFGH] J
143 ABCOEFGHI JKLMNOPORSTUYIRYZabedefehi ikl mnopars tuwyzRBCOEFGHI )
15) ABCDEFGH| JKLMNOPORSTLMINYZabedefehi jkmnopars tuswsyzABCDEFEHI )
16) ABCDEFGH| JKLMUOPORSTLMINYZabedefehi jkmnopars buvesyzNBCDEFGHI )

slolelelolslelelelololelelelole:
slolelelolslvivieiololvielolole;

456Not Required For This Wodel
45FHot Required For This Hodel
456Not Required For This Model
456Mot Required For This Hodel
456Not Required For This Model
45eNot Required For This Wodel
45FHot Reauired For This Hodel
456Not Required For This Hodel
45eMot Required For This Model
45eMot Required For This Model
45eNot Reauired For This Model
45rHot Rewuired For This Kodel
45ENot Required For This Model
45eMot Required For This Model
45eMot Reauired For This Model
45eNot Required For This Kodel

Figure 11.3 Example eHMI Screen -2
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Open a ‘Watch’ window in the PLC and type ‘Cfg.” Make sure to ‘Start Watch.” Once active, click
the '+’ sign in front of ‘Cfg’ to expand the structure.

Watch 3 (=]
Device/Label [ Current Value [ Data Type -
B dg To_Sta_DB /

VersionNr 0 Word[Signed] =

StnName MELFAC% String(6) J

StnIDX 12 Double Word[Unsigned]/Bit String[32-bit

SectionlD 0 Word[Signed]

StnBypd 0 Bt

StnTestData 0 Bit

StnAutoSta 0 Bt

StnManualSta 1 Bit

StnDial Table 0 Bt

StnSyncSta 0 Bt

StnSyncStaStops 0 Bit

StnAsyncSta 1 Bit

(continued)

I+ SKtI_Iskg_bub_beqstop word|signed] (8]
MultiSp_Tsk1_TskNr 121 Word[Signed]
MultiSp_Tsk1_Bypd 0 Bit
MultiSp_Tsk1_Rerun_Good 1 Bit
MultiSp_Tsk1_Rerun_Reject 1 Bit
MultiSp_Tsk1_InstaBkp 0 Bit
MultiSp_Tsk1_SeqStart 2 Word[Signed]
MultiSp_Tsk1_SeqStop 2 Word|[Signed]
MultiSp_Tsk1_Area 0 Word[Signed]
MultiSp_Tsk1_Mode 0 Word|[Signed]
MultiSp_Tsk1_Intfc Type 0 Word[Signed]

= MultiSp_Tsk1_TskNrSp Word[Signed] [32]

[0 122 Word[Signed]

[ 123 Word([Signed]

[ 124 Word[Signed]

3] 125 Word|[Signed]

[4] 126 Word[Signed]

[8] 127 Word[Signed] | _|

6] 128 Word[Signed] ||

A 128 Word[Signed]

[8l 130 Word[Signed]

81 131 Word[Signed]

[10] 132 Word[Signed]

[11] 133 Word[Signed]

12} 134 Word[Signed]

[13] 135 Word[Signed]

[14] 136 Word[Signed]

[15] 137 Word[Signed]

[16] 138 Word[Signed]

na 138 Word([Signed]

[18] 140 Word[Signed]

[19] 141 Word|[Signed]

[20] 142 Word[Signed]

[21] 143 Word|[Signed]

22 144 Word[Signed]

[23] 145 Word[Signed]

[24] 146 Word[Signed]

[25) 147 Word[Signed]

[26] 148 Word[Signed]

271 143 Word|[Signed]

[28] 150 Word[Signed]

[25} 151 Word[Signed]

[30} 152 Word[Signed]

[31] 153 Word[Signed]
MultiSp_Tsk1_Bypd_SP 0 Double Word[Uns
M #iQn Tolr? Tel-Ne 184 Ward[Qinnadl =

Figure 11.4 Example of Cfg

Scroll down to ‘MultiSp_Tsk1_TskNr' to see the task number for the configured multi-spindle task.
(There may be up to four total.) Then scroll further down into the first Multi-Spindle task
information to ‘MultiSp_Tsk1_TskNrSp’ and click the '+’ sign to expand and show the 32 possible
individual spindle subtasks.

Notes
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Next, type ‘Sta_Task_Index’ on the next blank line in the PLC "Watch’ window. Click the '+’ sign to
expand and show the task statuses for all 2,000 tasks.

Watch 3 =
Device/Label Current Value Data Type -
Elsic Tosk ndec 1 [WordlSgnedli01 ________]
] 0 Word|Signed] -
m 0 Word|Signed]
@ 0 Word[Signed]
Bl 0 Word[Signed]
4] 0 Word[Signed]
5l 0 Word|[Signed]
61 0 Word|[Signed]
m 0 Word]Signed]
8 0 Word|[Signed]
(8] 0 Word|[Signed]
{10 0 Word[Signed]
(continued)
[58] 0 Word[Signed]
[59] 0 Word[Signed]
[1o0] 251 Word[Signed]
o1 0 Word[Signed]
[102] 0 Word[Signed]
[103] 0 Word[Signed]
[104] 0 Word[Signed]
[108] 0 Word[Signed]
[106] 0 Word[Signed]
o7 0 Word[Signed]

Figure 11.5 Example of Task Status

In order to complete the Multi-Spindle Sub tasks, the Task Status Code needs to be placed in
“Spindle.MSP1_Task_Status[0...31]". Use either GOT or PLC Watch window to complete tasks.

Watch L

Device/Label Current Value | Data Type | Class

El Spindle MSP1_Task_Status Word[Un
[ 0 Word[Un..
1 0 Word[Un..
2 0 Word[Un...
B 0 Word[Un
1 0 Word[Un
Bl 0 Word[Un
5] 0 Word[Un
m 0 Word[Un..
1 0 Word[Un..
[ 0 Word[Un...
nol 0 Word[Un
i 0 Word[Un
nz 0 Word[Un
13 0 Word[Un
[14] 0 Word[Un..
ns] 0 Word[Un..
161 0 Word[Un...
n7 0 Word[Un
nel 0 Word[Un
1131 0 Word[Un
1201 0 Word[Un
121 0 Word[Un..
221 0 Word[Un...
231 0 Word[Un...
124] 0 Word[Un
1251 0 Word[Un
1251 0 Word[Un
127 0 Word[Un
128] 0 Word[Un..
[291 0 Word[Un...
301 0 Word[Un...
1311 0 Word[Un

Figure 11.6 Task Status from OEM Logic

The Master task will be automatically completed after Sub tasks are done.
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LESSON 12 Backup task using Stitching Tool

This lesson discusses how to back up the failed tasks in post-stop station.
12.1. Lesson Objectives

At the conclusion of this lesson, you will be able to...
e Understand where to find the configuration information for Backup tasks
e Understand how to complete backup tasks for Multi-Spindles using Stitching Tool

12.2. How Stitching Tool backup Multi-Spindle Tool Tasks Work

The first three stitching tools can be configured as the backup tools for the Multi-Spindles. Each
stitching tool can backup up to four Multi-Spindles. To enable FB — “StitchToolSpindleBckp_Sub”, the
following conditions need to be met to turn on “int_Backup_On[x]" bit.

i_ENABLE AND<> AND= StitchTool.Bkpstartf0] AND<> int_Backup_on[1]
| EN  ENO EN  ENO 1t EN  ENO )
Cfg.StitchTI_Tsk_TskNi[0] — | s1 Cfg.StitchTI_Tsk_Mode[0] — s1 Cfg.St_Bkp_Tsk1_MSp1_TskNr— s1
0—[s2 3—s2 0—|s2

Both FBs - “StitchToolSpindleBckp” and “Stitch_Tool” are necessary to be called when a stitching tool
existed in the post-stop to backup Multi-Spindle tasks in station. FB “StitchToolSpindleBckp” will scan
the status of each task assigned for Multi-Spindles. Total amount of any failed tasks will be sent to
output pin - “o_wToolCounter”. If the counter is greater than zero, the output pin -
“0_bMasterOEMStartOp” will turn ON and trigger "“i_bBackupX_Start” of “Stitch_Tool" FB.

......................... Inst_StitchToolSPEKRpI_T -+« « o o
.................. StitchToolSpdieBekp L
EM EMO — - - - -
---------- int_Backup_On[1}—i_bEnable o bFB_OK — - - - -« e
--------- —— I_bOpReset o_bDone ——Bkp_StitchTool. Tooll_SP1 _Daone -
---------- Operator_Reject—| i_bReject o_bMasterOEMStartOp _
------- FACS_Core.Pre_Req_OK—/i_PreReqOK o_wToolCounter ——Ekp_>tich ool ToolT_! R
------ FACS_Core.Pre_Reg NOK—i_PreRegNOK o_wMasterStaius ——Bkp_StitchTool Tool1_SP1_TASK_Status -
................ 1— i_WMClndex O_bFB_ErrOr L o e
- Cfg.Stl_Bkp_Tsk1_MSp1_TskNrSp— i_wnSingle Task owErrorld — - - - - e
................ 1— i_WMaSterProgram C
- - Cfg5t_Bkp_Tsk1_MSpl_TskMNr— iwMasterTask
- Bkp_StitchTool Tool1_SP1_DEM_Status — i_wMasterOEMStatusOp |
---------- Sta_Task_Index—— io_wnStaTasklndex-=-=--===eeecacucaaaaajo_wnStaTaskindex ——5Sta_Task_Index - - - - - - - - - -
--------- CurSta_Task_Index—— io_wnCurTaskindex-----------------------jo_wnCurTaskindex ——CurSta_Task_Index - - - - - - - - -
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{nst_Stiteh_Tool
: StitchTool Co
EN ENO — - -
- FACS_Core.Tasks_Enable——|i_bEnable o_bFB_OK — -
Reset— i_bOpReset o_bDone —Elkp SmchTooIToo\ Master Dona
-+ Operator_Reject—I_bReject o_bnSingleOEMStatOp ——StitchTool.Op_Start - - .

R - R FACS Core.Pre_Req_OK—— i_bPreRegOK o_wCurSegProgNum ——StitchTool Op_ProgMum
Gfg-StaManualSta - - - - - FACS_Core Pre_Req_NOK—i_bPreRegNOK o_wCurSegBoltCount ——StitchTool Op_BoltCnt -

j J' i_bManualOper o_dnStanTime ——Sta_Status. StitchTI_StarTime
B - - - - Cur_MdI.StitchTI_Tsk_Enbd — LuSlngIeEnab\eMask o_dnStopTime ——Sta_Status StitchTI_EndTime- -
- Cfg. StnMuttiFP - - . - Cur_MdI_Stitch T ool _ProgMNum —— _wCurMdIProgNum o_bBkpStartl ——StitchTool Bkpstart[0] -

J J Cur_MdI_StitchTool_BoltCount— i_wCurMdiBaltCount o_bBkpStart2 ——StitchTool Bkpstart[1]

Cfg.StitchTI_Tsk_Bypd —— i_bnSingleBypass o_bFB_Emor — - - R R
Cfg.StitchTI_Tsk_TskMNr—— L_wnSingle Task o_wEmorld — - -
StitchTool. Task_Status —— i_wnSingle OEMStatusOp .
Cfg.StitehTI_Tsk_SeqStart—/{i_wnSeqStart
Cfg.Stitch TI_Tsk_SeqStop—— I_wnSeqStop
- Cfg.StitchTI_Tsk_Rerun_Good— i_bnReRunG
- Cfg.Stitch TI_Tsk_Rerun_Reject— i_bnReRunNG
quSMTI Tsk Mode——i_wnMode
- | - - - DackupSttch 7Sta|t:l- I_bBackup1Start
: o R oo e —— | |_wBackup1Siaius
- BackupStitchTooll —— i_bBackup1Comp
BackupStitch tart—— i_bBackup2Start
BackupStitch Tool2_Status — LwBackupQSLatus
- BackupStitchTool2_Done —— i_bBackup2Comp
FACS_Comm.Recv_Done[0] —{i_bFACSRecvd
. - 0—— i_uMultiFootPrintPos
Cfg StitchTI_Tsk_Area— i_wnWorkPos
- Cur_Seq_Num-—— i_wnCurSegNum
Bypass_Index—i_wnGO TBypassindex
- System_Clock—— 1_udSystemClock B B
- Inc_Seq_Cntr—— io_bnSeqReadylnce ===« ssaserrmmsmmmmnnmnnannan, i0_bnSegReadylnc ——Inc_Seq_Cnir
- Bta_Task_Index—— io_wnStaTaskindex-- --io_wnStaTaskindex ——Sta_Task_Index - - -
CurSta_Task_Index—— io_wnCurTaskindex-- --io_wnCurTaskindex ——CurSta_Task_Index
- Build_Index—— io_wnBuildIndexs ===« csesesmammamasasmnmsmmmnmnmnennn io_wnBuildindex ——Build_Index - -
- Cfg_Bypass_Index—— io_wnCfgBypassindex---------------------o-oo io_wnCfgBypassindex ——Cfg_Bypass_Index - -

12.3. Exercise
12.3.1. Procedure - Stitching tool for backup Multi-Spindle tasks

1. eFlex sends configuration to station. (Multi — Spindle needs to be setup as “Backup Allowed”
in eFlex).

2. Press "PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

3. Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”

4. Type the model code in "Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)

5. Press "Read RFID (SIM)” to simulate RFID read complete.

6. Press "Enable Tasks” to start the tasks.

7. Monitor PLC watch window for Configuration — Task Number, etc. (Global Label - Cfg)

8. Monitor PLC watch window for Model related settings — Enable, Program number, etc. (Global

Label — Cur_Mdl)

9. Monitor watch window to see Task status. (Global Label — Sta_Task_Index)

10. Go to eHMI "MultiSpindle” screen to monitor the configuration which is downloaded from
eFlex.

11. Use either GOT or PLC watch window by entering the Task Status Code (See Appendix —1) to
complete the tasks that are assigned to the station. Set one or more sub tasks status to 41
to simulate the failed tasks.

12. Use either GOT or PLC watch window to set “253" (Good after repair) to the 1* stitching tool
to simulate the failed tasks are fixed.

13. Monitor watch window to see Task status again. (Global Label — Sta_Task_Index)
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14. Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)
15. Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)

12.3.2. List of Task Number and Current Model Information

Number Program # Mode

Master Task # 109* 1 Normal

Sub Tasks # 110-141* Normal
Stitching Tool "

1 N |

(backup) Task # orma

* Note: Task number will vary based on the training station.
12.3.3. Example eFlex, PLC and GOT screens for Stitching Tool to Backup Multi-Spindles

The eFlex Stitching Tool configuration screen is shown below.

Load ¢ Unload| Station O ptions||Pre:Requisites| Stitching T ools Sitching w/ Socket Tray| Multi Spindle Taols| Pick Lihts and Sensors| Enror Praofing Sensors| Vision System| Bar Code Rieaders| Test / Gauge Press / Lube| Fiobot / Serva| Uiversal| Indicator Light Mods| Task Seaue
Models

1 [AABAARAAAMAA | Firet Model v @ :}

Task Bypass | Aefun Method Inteface | GogEm | ol

1 Repait Tool(InStation and Upstream) Prafibus ~
1045t 1 Muli Spindie Master
None
Nore

Nore

Always Re-Run

HEEEHEE
LRERE R R R
URER R

Figure 12.1 Example eFlex Screen

To complete the Multi-Spindle Sub tasks, the Task Status Code needs to be placed in
"Spindle.MSP1_Task_Status[0...31]". Use either GOT or PLC Watch window to complete tasks. Place
a few "41" to the sub tasks and “251" for the rest tasks.

Notes



Backup task using Stitching Tool Page 55

Watch 1

Device/Label | Current Value | Data Type [ Class
El Spindle MSP1_Task_Status Word[Un..
Word[Un..
Word[Un..
Word[Un
Word[Un
Word[Un
Word[Un
Word[Un..
Word[Un..
Word[Un..
Word[Un
Word[Un
Word[Un
Word[Un
Word[Un..
Word[Un..
Word[Un..
Word[Un
Word[Un
Word[Un
Word[Un
Word[Un..
Word[Un..
Word[Un..
Word[Un
Word[Un
Word[Un
Word[Un
Word[Un..
Word[Un..
Word[Un..
Word[Un
WordlUn

Figure 12.2 Task Status from OEM Logic

3
4]
sl
el
nn
e
19
1201
121
[22]
1231
[24]
125]
126]
27
1281
1291
1301
1311

R I T R I e e e = NN S NN

To repair those failed Multi-Spindle Sub tasks, the Task Status Code (253) needs to be placed in
"StitchTool.Task_Status[0]". Use either GOT or PLC Watch window to complete.

[ StitchTool Task_Status Word[Signed] [3]
[0] Word|[Signed]
[ Word[Signed]
[ Word|[Signed]
[ Word|[Signed]
[4] Word|Signed]
4] Word|[Signed]
5] Word[Signed]
A Word|[Signed]

Ccooooooo

Figure 12.3 Task Status from OEM Logic

Type 'Sta_Task_Index’ on the next blank line in the PLC ‘Watch” window. Click the '+’ sign to
expand and show the task statuses for all 2,000 tasks. Monitor the status of those failed tasks. “41"
is shown for those failed tasks before repair occurs. After completion of repair by using the
stitching tool, the status code should change to "253".

Watch 3 @

Device/Label Curent Value Data Type -~
[0] Word[Signed] =

1)) Word|[Signed]

2 Word|[Signed]

3 Word|[Signed]

4 Word][Signed]

5 Word[Signed]

]

]

61 Word|[Signed]
@ Word|[Signed]
&) Word[Signed]
&) Word|[Signed]
oy Word|[Signed]

oo onooooo

(continued)
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Word[Signed]

Word[Signed]
51 Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word[Signed]
Word(Signed]
Word(Signed]
Word[Signed]

Do o oooo

Figure 12.4 Example of Task Status
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LESSON 13 Task Sequence

This lesson discusses the task sequence and the relationship to OEM Logic.

13.1.

Lesson Objectives

At the conclusion of this lesson, you will be able to...

13.2.

Understand eHMI screens for task sequence information
Understand how to use task sequence information for OEM logic

Exercise

13.2.1. Procedure

1. eFlex sends configuration to station.
2. Press “PALLET AT PRESTOP” and then “RELEASE PALLET AT PRESTOP” to simulate pallet in
station.
3. Type the model code in “Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)
4. Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”
5. Press "Read RFID (SIM)” to simulate RFID read complete.
6. Press “Enable Tasks” to start the tasks.
7. Monitor PLC watch window for Configuration — Task Number, Sequence, etc. (Global Label -
Cfg)
8. Monitor PLC watch window for Model related settings — Enable, Program number, etc. (Global
Label — Cur_Mdl)
9. Monitor watch window to see Task status. (Global Label — Sta_Task_Index)
10. Go to eHMI “Error Proofing”, “Stitching Tool” and "MultiSpindle” screens to monitor the
configuration which are downloaded from eFlex.
11. Use either GOT or PLC watch window by entering the Task Status Code (See Appendix -1) to
sequentially complete the tasks that are assigned to the station.
12. Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)
13. Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)
13.2.2. List of Task Number and Current Model Information
Number Start # Stop # Sensor 1 Sensor 2 Sensor 3 Sensor 4..16 Mode
Error Proofing Task #1 102* 1 1 On Off On Continuous
Error Proofing Task #2 103* 1 1 Off On Off Trigger 1
Bolt
Number Start # Stop # Program # Count Mode
Stitching Tool Task #1 108* 2 2 Normal

Number Start # Stop # Program # Mode

Multi-Spindle Master Task 109* 3 3 1 Normal

Sub Tasks

110-141* Normal

* Note: Task number will vary based on the training station.
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13.2.3. Example eFlex, PLC and GOT screens for Multi-Spindle

The eFlex task sequence screen is shown below.

Station Corfiguration | Load / Unload | Station Options | Pre-Recuisites | Sttshing Tools | Sttching w/ Socket Tray | Muti-Spindie Tools | Pick Lights and Sensors | Eror Proofing Sensors | Vision System | Bar Code Readers | Test / Gaugs | Press / Lube | Robot / Servo | Liversal | Incicator Light Mode  Task Sequencing |

fEE Task Task Type é E R - o . ole|lr|ew|lo|le|s|(a|elslo|e|nlelelgl5|N|[R|x|a|8|~R]|H
2
Pick Sensor Lockup Task #1 Pick Sensor Task Footprint A =l 1 1
105  [Pick Sensor Lookup Task #2 Pick Sensor Task Footprint A =l 2 2
106 |Pick Sensor Model Type #1 Pick Sensor Task Footprint A =l 3 3
107 |Pick Sensor Model Type 52 Pick Sensor Task Footprint A =l 4 4
102 | Emor Proofing Task #1 - Continuous Emor Proofing Task Footprint A =l 5 5
103 | Emor Procfing Task #2 - Tiggered Emor Proofing Task. Footprint A Jhd 6 € |

Figure 13.1 Example eFlex Screen

Monitor the tasks and their respective sequence start and stop numbers in a PLC watch window in
the 'Cfg’ data. The following PLC watch window screen shots show the various areas in the ‘Cfg’
table where the above configured tasks and their sequence information is stored.

Watch 3 }E
Device/Label | Current Value ] Data T ~
E Cig To_Stafé |

VersionNr 0 Word[S
StnName Op1- String(¢
StnIDX 6 Double
SectionlD 0 Word([$
StnBypd 0 Bit
StnTestData 0 Bit
[=]  EmPrf_Tsk_TskNr Word|[¢
[0 104 Word[¢
L)) 105 Word[¢
[2 0 Word[¢
31 0 Word[¢
141 1} WardI¢
[ EnPrf_Tsk_TskNr Word[¢
EmPrf_Tsk_Bypd Bit [16]
[  EnPrf_Tsk_Rerun_Good Bit [16]
EnPrf_Tsk_Rerun_Reject Bit [16]
=] EnPrf_Tsk_SeqStart Word|[¢
[0] 1 Word[¢
[ 2 Word[¢
2 0 Word[¢
3] 0 Word[¢
m n W aArdlC
# EmPrf_Tsk_TskNr Word[¢
[# EnPf_Tsk_Bypd Bit [16]
F EmPrf_Tsk_Rerun_Good Bt [16]
[+ EnPrf_Tsk_Rerun_Reject Bit [16]
EmPrf_Tsk_SeqStart Word[¢
[=] EnPrf_Tsk_SeqStop Word[¢
[0} 1 Word[¢
[ 2 Word[¢
[21 0 Word[¢
[31 0 Word[¢
m n W nrdlC

Notes
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=]

=]

MultiSp_Tsk1_TskNr
MultiSp_Tsk1_Bypd
MuttiSp_Tsk1_Rerun_Good
MuttiSp_Tsk1_Rerun_Reject
MultiSp_Tsk1_InstaBkp
MuttiSp_Tsk1_SeqStart
MultiSp_Tsk1_SeqStop
MultiSp_Tsk1_Area
MultiSp_Tsk1_Mode
MultiSp_Tsk1_lntfcType
MuttiSp_Tsk1_TskNrSp

MultiSp_Tsk1_TskNr
MultiSp_Tsk1_Bypd
MultiSp_Tsk1_Rerun_Good
MultiSp_Tsk1_Rerun_Reject
MultiSp_Tsk1_InstaBkp
MultiSp_Tsk1_SeqStart
MultiSp_Tsk1_SeqStop
MultiSp_Tsk1_Area
MultiSp_Tsk1_Mode
MuttiSp_Tsk1_IntfcType
MultiSp_Tsk1_TskNrSp

[0]

U]

2

B

4]

5]

6]

StitchTl_Tsk_TskNr
[0
U}
2
Bl
[4
5]
[6]
A

StitchTI_Tsk_TskNr
StitchTl_Tsk_Bypd
StitchTI_Tsk_Rerun_Reject
StitchTI_Tsk_Rerun_Good
StitchTl_Tsk_Batch
StitchTl_Tsk_SeqStart

0]

)]

12)

i3]

4]

15]

6]

]
StitchTI_Tsk_SeqStop
0]
U]
2
13]
4]
5]

M
StitchTI_Tsk_Area
StitchTl_Tsk_Mode
StitchTI_Tsk_IntfcType

=]
@

N N N =]

03

00O WWO - —o

123
130
131
132
133
134

=]
[N]

oo o000

0000000

Co oo oo~

Word[¢
Bt
Bt
Bt
Bt
Word[S
Word[¢
Word[S
Word[¢
Word[¢

Word[¢

Word[S

Word[¢
Word[¢
Word[¢
Word[¢

Word]s
Word]s
Word]s

Word[¢
Bt (2]
Bt [8]
Bit [8]
Bit [8] ‘ = ‘
Word[c—
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word([¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢
Word[¢

Figure 13.2 Example of Cfg
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The “STATUS" indicators in the following screen show the sequence of the starting tasks as
"Started”.

ABCDEFGH I JELMNOPRRS TV Zabodetzhi ik T nnoparst

01 [ARCDEFGH | KLWNOPORSTUMIKY Zabodefghi jk T mnopgrst
02 [ABCOEFGH | KLWNOPLRSTUNIEY Zabodefeh ik T nnopars
03 [ABCDEFGH | KLWNOPORSTUMINY Zabedefghi jk lnnopgrst
04 [ABCOEFGH L KLMNOPLRSTUMIY Zabodeteh i jk nnopars
05 [ABCDEFGH | KLWNOPORSTUMINY Zabedefghi jk T nnoparst
05 [ABCDEFGH | KLMNOPORSTUNIE Zabodefehi jk T nnoparst
07 | ABCOEF GH 1 JKLHNOPORSTUMIE Fabode etk Imnopgrs
08 [ABCDEFGH | KLMNOPORSTUNINY Zabedetzhi Jk Tnnoparst
ABCDEFGH I JELMNOPORSTUAMIEY Zabodefghi jk lmnopgrs
10 |ABCOEF GHIJKLMMOPURSTUMY Zabodefeh ik lnnopars
11 |ABCDEFGH I JKLMNOPORSTUMIRY Zabodefghi ik lnnopqrst
12 |ABCOEFGH I JKLMHOPURSTUMY Zabcdeteh ik Innopars
18 |ABCOEFGH I JKLMNOPORSTUMINY Zabodefghi ik lnnopqrst
14 |ABCOEFGH 1 JKLMHOPURSTUMIY Zabedefghi ik Innopars
15 |ABCOEFGH I JKLMMOPORS LMY Zabedefghi ik Innopgrs

4« | - | >

Figure 13.3 Sequence in eHMI Main Screen

The “Enable” indicators in the following screen show the sequence of the starting tasks

=

ERPROR PROOE 1MNG TASK

~——FRA0R PRODFING TASK. ENABLE
1) RBCNEFGHI JKLMNOPORSTUWYXYZabedetehi jkTmoparstuvsyz ()
2) ABCDEFGHI JKLWNOPORSTUVI Y Zabedefehi ikl mnoparstuviyz ()
3) ABCDEFGH I JKLWNOPORSTUVI Y Zabedefehi ikl mnoparstuviyz ()
4) ABCDEFGHI JKLWNOPORSTUVI Y Zabedefehi ikl mnoparstuviyz ()
5) ABCDEFGHI JKLHNOPORSTUVI Y Zabedefehi ikl mnoparstuviyz ()
B) ABCDEFGHI JKLHNOPORSTUVI Y Zabedefehi ikl mnoparstuviyz () +
T) ABCDEFGHI JKLWNOPORSTUVI Y Zabedefehi ikl mnoparstuviyz ()
) ABCDEFGH I JKLWNOPORSTUVI Y Zabedefehi ikl mnoparstuviyz ()

— CURFENTLY HONITORING i
ABCDEFBH | JKLHNOPURS TUYW YZabedezhi kT nnopars tuviyzABCDEFGH | JKLHNDPORSTUMYZ | M I | e | || - |
TR MMBER 3455 TRIGGER 1 () RESIAT 45 Mot Reauired For This Model

ENBLED ()  TRIGSR 2 O
RLESEPE (O
PRRT PRESENT (O

STITCH WITHRULTISP INDLE GEMERIC
MAIN SCREENYTASK STATUSRSTITCH TASKE Gy | ack TASK CAMERA TASK TASK NEXT

Figure 13.4 Sequence in eHMI Task Screen (Error Proofing)

Notes



Multiple Foot Prints Page 61

r
STITCH TOO TASK
TOSRLE RESULT
DESCRIPTIONS
CIRRENTLY WONITORING ;
| ABCDER GHI JKLHNOPORSTUYNK YZabedezh |k Innopars tuxyzRBCOEFGH I KLNOFCRSTUV || WP ]|
J
— FACS INPUTS — FACS UTPUTS
ENBLE @] KIE O
PROGRCH 0. 123 FERED O
BOLT CONT 123 PESWT  45iot Reauired For This Hodel
INTERFACE TYPE  ENAELE T0OL TO) RELEASE
113 HIDE 1 .
— TO0L INPUTS — TO0L QUTPAITS
TOOL ENGBLED O TOL. ENBLE O
N0 SYSTEN ERGR O SPARE O
SPARE O PESET SYSTEN O
TOOL RIWHING ) START TIGHTENING ) WA NTENARCE
CYCLE COHPLETE 9] START LOUSENING O PROGRAN N0
CYTF DK O TOOL REVERSE Q
CYCLE NOK CURRENT BOLT COUNT MAINTENANCE
PROGRAH NO. HIRROR - HOoE
- 123 PROGRAM M0 SHECT 123
&
STITCH WITHIMULTISP INDLH GENERIC
MAIN SCREENJTASK STATUSRSTIICH TASKRC oy Taopl e JOAiRa TAsK) 7 NEXT

Figure 13.5 Sequence in eHMI Task Screen (Stitching Tool)

For those FBs that don't need OEM Logic, such as Error Proofing, Pick Sensor, etc, it is not
necessary to do any coding for the sequence. For those FBs that need the OEM Logic, to complete
the tasks, “ .Op_Start” array should be used to start the tasks.

Notes
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LESSON 14 Multiple Foot Prints

This lesson discusses the Multiple Foot Prints station, or ABC station.
14.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...
e Understand eFlex configuration for Multiple Foot Prints station
e Understand eHMI screens for Multiple Foot Prints station

e Understand how Multiple Foot Prints station works in PLC program

14.2. How Multiple Foot Prints Work
Position A, B and C are sharing one PLC and one GOT.

Multi-Foot Print stations are two/three independent stop-in-station cells share one PLC and one GOT
based on station design. Each stop-in-station will have their own RFID. Tasks configured for the
station are shared between two or three cells. Each cell will have their own task sequencing. After all
of the tasks completed in each cell, the status of each cell tasks, time taken for each tasks and RFID
data will be sent to FACS server. Statuses of tasks in each cell are written into the RFID tag in each cell.

Multi-Foot Print stations with A, B and C Positions

Station
Stopper “C”

Station
Stopper “B”

Station
Stopper “A”

GOT

Notes
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PLC FBs (example - PickSensor) are shown below to illustrate the data structure and Program for each

Position.

Position A

Inst_PickSensor

MFPA_FbPresent_PickSensor PickSensor
() EN
FACS_Core. Tasks_Enable—— i_bEnable
Reset—— i_bOPReset

ENO
o_bFB_OK
o_bnTaskEnabled

——PickSensor_Enabled

— i_bLightReset o_ulights] ——oPickSensorLights1
—— i_uSensors1 o_ulights2 ——oPickSensorLights2
iPickSensarinputs2 i_uSensors2 o_unTaskSi =S =
Operator_Reject i_bReject o_bD@ne ——FACS_Core Pick_Sensor_Light_Done
FACS_Core.Pre_Req_OK i_bPreReqOK o_dnStariTne ——Sta_Status Pick_StarTime
o R (=3 m = i_bPreRegNOK o_dnStopTime ——Sta_Status Pick EndTim_e
Cfg PickSensor_Tsk_Bypd —i_bnSingleBypass o_bFB_Eror —
e b _wnSingleTask o_wErrorld [~
_uTaskEnabled
Cur_MdI.PcklLts_Enbd _uLightEnabled
Cfg PickSensor_Tsk_SeqStart— i_wnSegStart
Cfg.PickSensor_Tsk_SeqStop— i_wnSeqStop
Cfg.PickSensor_Tsk_Rerun_Good— I_bnReRunG
Cfg.PickSensor_Tsk_Rerun_Reject—i_bnReRunNG:
FACS_Comm.Recv_Done — i_bFACSRecvd
Cur_Seq_Num—— i_wnCurSegNum
Bypass_Index—— i_wnGOTBypassindex
Cfg.PickSensor_Tsk_Mode — i_wnMode
iPickLight_Loading_Num——/i_wnLoadingNum
T#25—— i_tmLightLitDelayTime
T#155 —— i_tmSensorBlockErorTime
00— i_uMultiFootPrintPos
iwnbiioddDo:
System_Clock— i_udSystemClock

Inc_Seq_Cntr—
Sta_Task_Index—
CurSta_Task_Index—
Build_Index—
Cfg_Bypass_Index—

io_bnSeqReadylnc----=---=-=-=rsaumraanann

jo_wnStaTaskindex: -- -
io_wnCurTaskindex-
io_wnBuildindex-- - --

io_bnSeqReadylnc
-io_wnStaTaskindex
-io_wnCurTaskindex

- -io_wnBuildIndex
io_wnCfgBypassindex

——Inc_Seq_Cntr
——>Sta_Task_Index
——~CurSta_Task_Index
——Build_Index
——Cfg_Bypass_Index

Position B

Inst_PickSensor_B

Build_Index_B —
Cfg_Bypass_Index_B—

=== jo_wnBuildindex

——FBuild_Index_B
——{(Cfg_Bypass_Index_B

MFPE_FbPresent_PickSensor PickSensor
)} EN ENO
FACS_Core_B.Tasks_Enable—— i_bEnable o_bFB_QK —
bOPReset o_bnTaskEnabled ——PickSensor_Enabled_B
I_blLightReset o_ulights1 ——oPickSensorLights1_B
iPickSensorlinputs1— i_uSensars1 o_ulights2 ——oPickSensorLights2_B
p uSensors2 o_unTaskS RIS = T =
Operator_Reject_B I_bReject o_bDdne ——FACS_Core_B.Pick_Sensor_Light_Dg
FACS_Core_B.Pre_Req_OK I_bPreReqOK o_dnStartT ne ——Sta_Status_B.Pick_StartTime
COTE-EPTEETTOT — L_bPreReqNOK o_dnStopTihie Stz Sialus BPIOC EndTime |
Cfg PickSensor_Tsk_Bypd — I_bnSingleBypass o_bFB_Eror —
I=ITriss ikl wnSingleTask o_wErrorld —
Cur_Mdl|_B.PckSnsr_Tsk_Enbd TaskEnabled
ur_MdI_E PckLis_En i_uLightEnabled
Cfg.PickSensor_Tsk_SeqStat— i_wnSegStart
Cfg PickSensor_Tsk_SeqgStop— i_wnSeqgStop
Cfg.PickSensor_Tsk_Rerun_Good—/i_bnReRunG
Cfg.PickSensor_Tsk_Rerun_Reject— i_bnReRunNG
FACS_Comm.Recv_Done— iI_bFACSRecvd
Cur_Seq_MNum—/i_wnCurSegNum
Bypass_Index_BE—— i_wnGOTBypassindex
Cfg.PickSensor_Tsk_Mode— i_wnMode
iPickLight_Loading_Num—— i_wnLoadingNum
T#25—— i_tmLightLitDelayTime
T#155—— i_tmSensorBlockErorTime
1— - 5
c —
System_Clock—— i_udSystemClock
Inc_Seq_Cnir—— io_bnSegReadylnc---- bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_Index_B—— io_wnStaTaskindex---- wnStaTasklndex ——Sta_Task_Index_B
CurSta_Task_Index_B—— lo_wnCurTasklndexs====«-ssaasesmaamaemanannnn o_wnCurTasklndex ——CurSta_Task_Index_B

Notes
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Position C
Inst_PickSensor_C
-MFPC_fFbPresent- PickSenseor - - - - - - - -« . PickSensor L
j EN ENO — - - - - . .
----- - - - FACS_Core_C.Tasks_Enable—— i_bEnable o _bFB_OK — - - S
------------- - Reset C—— i_bOPReset o_bnTaskEnabled ——PickSensor_Enabled
------------------ — i_bLightReset o_ulights] ——oPickSensorLights1 - - - -
------------ iPickSensorlnputs1—{i_uSensors1 o_ulights2 ——oPickSensorLights2 - - - -
............ f=h i_uSensors2 o_unTaskStatu Dok nan Dol L
----- - -f - - - - Operator_Reject_C i_bReject o_bDond ——FACS_Core_CPick_Sensor_Light_Dond} -
FACS_Core_C.Pre_Reqg_0OK i_bPreReqOK o_dnStartTimg ——>Sta_Status_C.Pick_StartTime
I_bPreRegNOK o_dnStop Timgl St _Status CPick Endlime
----- - - - - CfgPickSensor_Tsk_Bypd—— |_bnSingleBypass o_bFB_Ermor — - - S
----- - - - - CfgPickSensor_Tsk_TskNr——{i_wnSingle Task o_wErorld — - - S
..... P - s - - TaskEnabled P o
.......... p— nghEnEb‘ed P L e
----- - - - Cfg.PickSensor_Tsk_SeqStart—— i_wnSeqStart R o
----- - - - Cfg PickSensor_Tsk_SeqStop—— i_wnSeqgStop R o
----- - CfgPickSensor_Tsk_Rerun_Good—i_bnReRunG R S
----- - Cfg PickSensor_Tsk_Rerun_Reject—— i_bnReRunNG R S
FACS_Comm.Recv_Done—/i_bFACSRecvd
Cur_Seq_Num———i_wnCurSegNum
............. Bypass_Index—— i_wnGOTBypassindex P e
----- - - - - CfgPickSensor_Tsk_Mode — i_wnMode R S
---------- PickLight_Loading_MNum-——'i_wnLoadingMNum R o
............. - - T#S—— imlighiLitDelayTime R P
------------- - - T#158—— i_tmSensoBlockEmorTime R S
............. S 2_ \_uMuIﬁFuuﬂ:’rinﬂ:’os P L e
----- - - - - CfgPickSensor Tsk Area—— i wnWorkPos S S
..... A -ﬂ—gg\;m_mm_ udBysemClock —— ——)
Inc_Seq Cnir—— io_bnSegReadylnc------=-----nnmmmmmmmmiaae | io_bnSegReadylnc ——Inc_Seq Cnir
----- B - - Sta_Task_Index C—— io_wnStaTaskindex---- --io_wnStaTaskindex ——Sta Task Index T -} - -
----- EEEEE - CurSta_Task_Index_C—— io_wnCurTaskindex---- --io_wnCurTaskindex ——CurSta_Task_Index_C§ - - -
----- EEEEE R Build_Index_C—— io_wnBuildindex-====-« =====jo_wnBuildindex ——Build_Index_C - - -§- - -
----- D - Cfg_Bypass_Index_C——io_wnCfgBypassindex-----=====sscuceunann.--0jo_wnCigBypassindex ——Cfg_Bypass_Index Cf- - -
14.3. Exercise

14.3.1. Procedure

1. eFlex sends configuration to station.

2. Press “PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
stations - A, Band C

3. Type the model code in "Enter Model Code to Simulate” area. (Model code will be

"AAAAAAAAAAAA" for this exercise.)

Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”

Press "Read RFID (SIM)” to simulate RFID read complete.

Press "Enable Tasks” to start the tasks.

Monitor PLC watch window for Configuration — Task Number, Sequence, etc. (Global Label -

Cfg)

8. Monitor PLC watch window for Model related settings — Enable, Program number, etc. (Global
Label — Cur_Mdl)

9. Monitor watch window to see Task status. (Global Label — Sta_Task_Index)

10. Go to eHMI “Error Proofing”, “PickSensor” and “Stitching Tool” screens to monitor the
configuration which are downloaded from eFlex.

11. Press “WORK POS SELECTION" to select each position.

12. Use either GOT or PLC watch window by entering the Task Status Code (See Appendix 1) to
sequentially complete the tasks that are assigned to the station.

13. Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)

14. Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)

No v s
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14.3.2. List of Task Number

Position A

Number
Stitching Tool Task #1 108*
Position B
Number
PickSensor Task #1 104*
PickSensor Task #2 105*
PickSensor Task #3 106*
PickSensor Task #4 107*
Position C
Number
Error Proofing Task #1 102*
Error Proofing Task #2 103*

* Note: Task number will vary based on the training station.

14.3.3. Example eFlex, PLC and GOT screens for Multiple Foot Prints

The eFlex Multi-Foot Print station is shown below.

‘Station Configuration | Load / Unioad | Station Options | Pre-Requistes | Stiching Tools | Sttching w/ Socket Tray | Muli-Spindle Tools | Pick Lights and Sensars | Error Procfing Sensors | Vision System | Bar Code Readers | Test /Gauge | Press / Lube | Robot / Servo | Liiversal | Incicator Light Mode  Task Sequencing |

e Tosk Task Type é F| B |-|0|lo|+|e|le ~|=|ale|(2|2(z|e c|r|=2 ) s /R |0|x|e €|k =&
108 | Sezching Tool #1 Sitching Tool Task Fooprit A v]| 1 1
104 |Fick Sensor Lookup Taskc #1 Pick Sensor Task Footpint B v]| 1 1
105 | Pick Sensor Lockup Task #2 Pick Sensor Task Foctornt 8 w|| 2 2
105 |k Sensor Modsl Typs #1 Pick Sensor Task FotprmB  v| 3 3
107 |Fick Sensor Mode Type &2 Pick Sensor Task FoopritB  v| 4 4
102 |Eror Proofing Task #1 -Continuous | Eror Proofing Tack FoolpintC  =]| 1 1
103 | Emor Proofing Task #2 - Tiggered Enor Proofing Task FoopmtC v 2 2 [
<

Notes
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MODEL TYFE: SERIAL: PALLET: ({315K] WORK P OSITION: TASK
 TASK#  TASK DESCRIFTION. e BUILD?.  STATUS A | CF& RECEIYED
| | 3455 [BCOEFGH KLINOPORSTINIX' Zabedefehi JkTnncpars tuy ||PALLET PRESENT | our pvpacco
01 | 3455 [ABCDEFGH | JKLMNOPORSTUMWYY Zabedefehi jknnopars tuy BF RenD O || (PART NOKD
02 [ 3456 [ABLDEFEH | JKLINOPORSTINIXYZcbedeeh  Jk nnopar's e
03 | 3456 [RBLDEFEH | JKLINOPORSTUNIXYZzbedeeh  Jk nnopar s o | FEJECT PART
04 | 3456 [ABCDEFGH I JKLMNOPORSTUMWRYZabedeehi jknnopars tuy
05 | 3456 [ABCDEFGH I JKLMNOPORSTUMWYYZabedefehi jknnopars tuy NODEL FOUND
06 | 3456 [ABCDEFEH KL MNOPORSTUMWYYZabedefehi jkInnopars tuy oL woumn | ACCEPT PART
07 | 3456 [ABCDEFGH I JKLHNOPORSTUMWRYZabedeehi jknnopars tuy
05 | 3456 |[ABCOEFGH | JKLMNOPORS TV Y Zabodefzhi 1k 1 mnopars Ty ||| TRSKS EMABLED
03 | 3456 [ABCOEFGH I JKLMNOPORS TV YZabodefzhi 1k mnopars tuy [T WOE POS__| CYCLE
v 10 | 3456 |ABCDEFBHI JKLWNDPORSTUVINYZabode Fehi JK Tnnopars fuy ([QLLIGSCL D] RESET
11 | 3456 |ABCOEFGH | JKLMNOPORSTUVINYZabcdefeh K nnopars tuy | |CiGE
12 | 3456 |AECDEFGH | JKLMNOPORSTUVIRYZabrdezhi Ikl mnopars tuy RF WITE O SEi_mECTPIE&
; 1% | 3456 |ABCOEFGH | JKLMNOPORSTUVINYZabdeteh  Jk nnopars tuy TFACS PO
14 | 3456 |HBCOEFGH | JKLMNOPORSTUVINYZabedefeh Ik nnopars tuy
15 | 3455 |ABCDEFGH | JKLHNOPORSTUMIRYZabedeTzhi Jk mmopars tuy RDY TG RELEASE

RUNNIMG CYCLE TIME
[FERCENTAGE &)

0 20 40 &0

a0

60.0

100

Notes
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LESSON 15 Dual GOTs

This lesson discusses the Dual GOTS for one station.
15.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...
e Understand eFlex configuration for Dual GOTs
e Understand eHMI screens for Dual GOTs
e Understand how Dual GOTs work in PLC program

15.2. How Dual GOTs Work

Dual GOT feature of the MEL-FACS gives the ability to mount two GOTs/eHMI on either side of the
Assembly Line in the same Stop-in-Station. With this feature, two operators are able to stand on
either side of the work piece and work simultaneously on the same work piece. Tasks configured for
the station can be shared between two operators. Tasks can be individually configured with
independent sequencing by Configuration software. These tasks are displayed on the each
GOTs/eHMIs. The Dual GOT Stop-in-station has only one PLC communicating to two GOTs. This
feature allows combining independent tasks into one MWS area by reducing the foot print of the line
and the tac time. The Task status from both work areas are written into one RFID tag in the stop-in-

station.
GOTEL

Work Area#l

GOT#2 Work Area##2

Notes
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Both GOTs are sharing one PLC. PLC FBs (example - PickSensor) are shown below to illustrate the data

structure and Program for each side of the station.
Side 1 and 2:
Set “i_uMultiFootPrintPos” = 0

Inst_PickSensor
MFPA_FbPresent_PickSensor PickSensor
) EN
FACS_Core. Tasks_Enable——i_bEnable
Reset—— i_bOPReset
— i_bLightReset
iPickSensarinputs1— i_uSensois1
iPickSensorinputs2 — i_uSensors2
Operator_Reject— i_bReject
FACS_Core.Pre_Req_OK—i_bPreReqOK
FACS_Core.Pre_Req_NOK—— i_bPreRegNOK
Cfg PickSensor_Tsk_Bypd — i_bnSingleBypass
Cfg.PickSensor_Tsk_TskNr—— i_wnSingleTask
Cur_MdI.PckSnsr_Tsk_Enbd—— i_uTaskEnabled
Cur_Mdl PcklLts_Enbd —i_uLightEnabled
Cfg PickSensor_Tsk_SeqStart— i_wnSeqgStart
Cfg PickSensor_Tsk_SeqStop—|i_wnSeqgStop
Cfg PickSensor_Tsk_Rerun_Good —/i_bnReRunG
Cfg.PickSensor_Tsk_Rerun_Reject—/i_bnReRunNG
FACS_CommRecv_Done— i_bFACSRecvd
Cur_Seq_Num——/i_wnCurSegNum
Bypass_Index— i_wnGOTBypassindex
Cfg.PickSensor_Tsk_Mode —i_wnMode
iPickLight_Loading_Num— i_wnLoadingNum
T#25 — i tmlightlitD:
T#155 —— i_tmSensorBlockErrofTime
0—— i_uMultiFootPrintPos
fg PickSensor_Tsk_Area— i_wnWorkPos
Inc_Seq_Cnir—— io_bnSegReadylnc-
Sta_Task_Index—— io_wnStaTaskindex:
CurSta_Task_Index—— io_wnCurTasklndex:
Build_Index—— io_wnBuildindex--=-=--
Cfg_Bypass_Index—— io_wnCfgBypassindexs-===sssssesuasmuanan.s

ENO

o_bFB_OK
o_bnTaskEnabled
o_uLights1
o_uLights2
o_unTaskStatus
o_bDone
o_dnStartTime
o_dnStopTime
o_bFB_Errar
o_wErrorld

+1o0_bnSeqReadylnc
io_wnStaTaskindex
io_wnCurTaskindex
------ io_wnBuildindex
io_wnCfgBypassindex

——PickSensor_Enabled
——oPickSensorLights1
——oPickSensorLights2
——PickSensor_Result
——FACS_Core.Pick_Sensor_Light_Done
——=Sta_Status Pick_StarTime
——Sta_Status Pick_EndTime

——Inc_Seq_Cntr
——Sta_Task_Index
——~CurSta_Task_Index
——Build_Index
——Cfg_Bypass_Index

15.3. Exercise
15.3.1. Procedure

15. eFlex sends configuration to station.

16. Press "PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in

station

17. Type the model code in "Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)

18. Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”

19. Press “Read RFID (SIM)” to simulate RFID read complete.

20. Press “Enable Tasks” to start the tasks.

21. Monitor PLC watch window for Configuration — Task Number, Sequence, etc. (Global Label -
Cfg)

22. Monitor PLC watch window for Model related settings — Enable, Program number, etc. (Global
Label — Cur_Mdl)

23. Monitor watch window to see Task status. (Global Label — Sta_Task_Index)

24.

configuration which are downloaded from eFlex.

Go to eHMI “Error Proofing”, “PickSensor” and “Stitching Tool” screens to monitor the
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25. Use either GOT 1 and 2 or PLC watch window by entering the Task Status Code (See
Appendix —-1) to sequentially complete the tasks that are assigned to the station (Side 1 and
2).

26. Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)

27. Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)

15.3.2. List of Task Number

Side 1
Number
PickSensor Task #1 104*
PickSensor Task #2 105*
PickSensor Task #3 106*
PickSensor Task #4 107*
Side 2
Number
Error Proofing Task #1 102*
Error Proofing Task #2 103*

* Note: Task number will vary based on the training station.

15.3.3. Example eFlex, PLC and GOT screens for Dual GOTs

The eFlex Dual GOTs configuration screen is shown below.

Station Corfiguration | Load / Unload | Station Options | Pre-Requstes | Sttching Tools | Stiching wr Socket Tray | Muti-Spindie Tools | Pick Lights and Sensors | Eror Procfing Sensors | Vision System | Bar Cod Readers | Test / Gaugs | Press / Lube | Robot / Servo | Universal | Indicator Light Mode  Task Sequencing |

re Task Task Type ;f; E| B |- |n|o|x|ole|r|alalgs|n 2|z lale === 8|~ & R|x| 8 R| &
£
Pick Sensor Lookup Task #1 Pick Sensor Task Let = 1 |
105 | Fiok Sensor Lookup Task 2 Pick Sensor Task Lo EE 2
106 | Pick Sensor Model Typs #1 Pick Sensor Task Lef N 3
107 | Fick Sensor Model Type #2 Pick Sensor Task Lek ED 4
102 | Eror Proofing Task #1 -Continuous | Eror Prosfing Task Fight = 1
103 | Emor Proofing Task #2 - Trggered Emor Proofing Task Right =l 2 2 [
4] »
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LESSON 16 Options of Re-Run

This lesson discusses the eFlex options of Re-Run.
16.1. Lesson Objectives
At the conclusion of this lesson, you will be able to...
e Understand the options of Re-Run in eFlex configuration
e Understand how MEL-FACS handles different types of Re-Run
16.2. Re-Run setup in eFlex
There are three options of Re-Run that can be setup in eFlex for each task.

e Always Re-Run
e Re-Run Rejects
e Never Re-Run

Note: Only master task has Re-Run options.

— ey e
Station Dptinnsl F‘le-Hequ\sitasl Stitching Tnn\sl Stitching w/ Socket Trayl Multi-Spindle Tnn\sl Pick Lights and Sensars Ermor Proofing Sensors |Visinn Sysleml Bar Code Reads 4 |}
[ Models
I
I
: i
[1 [asarsarsasss First Model |
All Praduction hModels
Delay
Task Change
[—_—— Bypass Task Rerun Method Timer of State Trigger — o o —- o - — - -
[seconds) = = = = = = =
| = 2 | = 2 | = 2
g | ® & | & | &5 @ | & | & 5
il | enl & i | enl & i | enl &
110 =l T [awaysReRun ] 0000 © | Cortruoes =] On
2 |10 0.000 Conti u]
ﬂ Fe-Run Rejects O orinueus j n
3 [M ﬂ Never Re-Fun 0.000 - Continuous j
4 | M. ﬂ Always Re-Fun ﬂ 0.000 [l Continuous j o
5 |N. = Always FeFun = 0.000 r Continuous x|
6 (M. = Mways RePun =] 0.000 I Contiruaus =
7N ﬂ Always Re-Run ﬂ 0.000 - Continuous j
8 [N ﬂ Always Re-Run ﬂ 0.000 r Continuous j
9 | M. ﬂ Always Re-Fun ﬂ 0.000 r Continuaus j
I n 1M - Alwaus Re-Run ~llnnnn r Cantinnas - I lﬂ
a »

Figure 16.1 Re-Run options

16.3. PLC code

The rerun options are converted to two bits (Rerun_good and Rerun_Reject) for each task that are feed to
the input variables for the FB.

Rerun_Good | Rerun_Reject
Always Re-run On On
Re-run Rejects Off On
Never Re-run Off Off
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Inst_SP1
MultiSpindle
EN ENO —~
FACS_Core.Tasks_Enable — i_bEnable o_bFB_OK —
Reset—|i_bOpReset o_bTaskNoneZeroM ——int_Task_None_Zero_M[0]
Operator_Reject—— i_bReject o_bDone ——Spindle MSP1_Done
FACS_Core.Pre_Req_OK—— i_bPreReqOK o_uTaskStatus ——int_SP1_Task_Status
FACS CorePre_Req MOK—— i bPreRegNOK o_bPassed —
Cfg.StnManualSta —{ i_bManualOper o_bFailed —
1 i_wMClndex o_bnSingleOEMStatOp ——Spindle. MSP1_Op_Start
Cur_MdlMitSpd_Tsk1_EnbdSpd—— i_udSingleEnableMask o_bMasterOEMStartOp ——Spindle MSP_Overall_Start[0]
Cur_Mdl_MultiSpd_Proghum[0]— i wCurMdIProghNum o_wCurMdIProgMum ——>Spindle MSP1_ProgMum
Cur_MdI_MultiSpd_Parameter[0] — i_wCurMdIParameter o_wCurMdIParameter ——Spindle MSP1_Parameter
Cfg.MultiSp_Tsk1_Bypd_SP —i_udSingleBypass o_dStartTime ——Sta_Status MultiSpindle_StartTime[0]
Cfg MultiSp_Tsk1_TskMNrSp—/i_wnSingle T ask o_dStopTime ——Sta_Status MultiSpindle_EndTime[0]
Spindle. MSP1_Task Status—— i_wnSingle OEMStatusOp o_bFB_Error —
Cfg.MultiSp_Tsk1_SeqStart—| i_wSeqStart o_wErrorld —
Cfg. MultiSp_Tsk1_Rerun_Good —{i_bReRunG
[Cfg.MultiSp_Tsk1_Rerun_Reject—| i bReRunNG
T e — le
Cur_MdIMiSpd_Tsk1_Prgm——i_wMasterProgram
Cig MultiSp_Tsk1_Bypd—— iI_bMasterBypass
Cfg MultiiSp_Tsk1_TskNr——i_wMasterTask
FACS_Comm.Recv_Done— i bFACSRecvd
0—— i_uMultiFootPrintPos
Cfg.MultiSp_Tsk1_Area— i_wWorkPos
Cur_Seq_Mum——i_wnCurSegNum
Bypass_Index— i_wnGOTBypassindex
System_Clock —— i_udSystemClock
Inc_Seq_Cnir—— io_bnSegReadylnc--==«==-sseamrmmmenmmaienannann. io_bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_Index—— io_wnStaTasklndex----- --io_wnSta Tasklndex ——Sta_Task_Index
CurSta_Task_Index— io_wnCurTaskindex-- --io_wnCurTasklndex ——CurSta_Task_Index
Build_Index—— io_wnBuildindexs - ==-=samemammemmeiacece e e e io_wnBuildindex ——Build_Index
Cfg_Bypass_Index—— io_wnCfgBypassindex-==-==-==seasemeamcaannannses io_wnCfgBypassindex ——Cfg_Bypass_Index

16.4.

Exercise

16.4.1. Always Re-run

1.
2.

No v s

10.

11.

12.
13.

eFlex sends configuration to station.

Press "PALLET AT PRESTOP” and then “RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

Type the model code in “Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)

Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”

Press "Read RFID (SIM)" to simulate RFID read complete.

Press "Enable Tasks” to start the tasks.

Monitor PLC watch window for Configuration — Task Number, Sequence, etc. (Global Label -
Cfg)

Monitor PLC watch window for Model related settings — Enable, Program number, etc. (Global
Label — Cur_Mdl)

Monitor watch window to see Task status. (Global Label — Sta_Task_Index)

Go to eHMI “Error Proofing” and “MultiSpindle” screens to monitor the configuration which
are downloaded from eFlex.

Use either GOT or PLC watch window by entering the Task Status Code (See Appendix1) to
sequentially complete the tasks that are assigned to the station.

Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)

Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)
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16.4.2. Re-run Rejects

1.

10.

11.

Change the Re-run method of Multi-spindle task to “Re-run Rejects”. eFlex sends
configuration to station.

Repeat steps 2-4 as above.

Place 251 for Spindle tasks in 109, 110 - 141 of RFID tag data. (Global Label —
Sta_RF_Tag_Data)

Repeat step 5-6 as above.

Monitor the Main Screen. In this case, there is no need for “Build”. The “Pass” status will be
logged into the RFID.

Release the pallet

Repeat steps 2-4 as above

Place 41 for Spindle tasks in 109, 110 - 141 of RFID tag data. (Global Label -
Sta_RF_Tag_Data)

Repeat step 5-6 as above.

Monitor the Main Screen. In this case, it is required to "Build”. The new status will be logged
into the RFID.

Release the pallet

16.4.3. Never Re-run

1.

Change the Re-Run method Multi-spindle task to “Never Re-run”. eFlex sends configuration
to station.

Repeat step 2-4 as above.

Place 251 or 41 for Spindle tasks in 109, 110 — 141 of RFID tag data. (Global Label -
Sta_RF_Tag_Data)

Repeat step 5-6 as above.

Monitor the Main Screen. In this case, there is no need for “Build”. The original status will be
logged into the RFID.
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LESSON 17 Other Configuration Settings and Station Interactions

This lesson discusses the eFlex options of Bypass, Model not required and how MEL-FACS handles Pre-
requisite not Met, unknown Model and Operator Reject.

17.1. Lesson Objectives

At the conclusion of this lesson, you will be able to...
e Understand how MEL-FACS handles “Pre-requisite not Met”
e Understand how MEL-FACS handles “Model Not found”
e Understand how MEL-FACS handles “Bypass”
e Understand how MEL-FACS handles “Model not Required”
e Understand how MEL-FACS handles “Parts Reject”

17.2. Abnormal situations
17.2.1. Pre-requisite not Met

If a pre-requisite condition is not met, PLC bit "FACS_Core.Pre_Req_NOK" will be set ON. The
status of “Pre-requisite not Met” code will be automatically placed in the “Sta_Task_Index” for the
task. User does not need to add or change any PLC code.

17.2.2. Model not Found

If a pallet comes in the station, and the model ID is not found in the suffix codes in the
configuration file sent from eFlex, PLC bit "FACS_Core.Model_Unknown" will be set ON. This is a
fault situation. OEM will create a FAULT bit when this condition occurs to stop normal operation
of this work station.

17.2.3. Reject

If an operator manually rejects a part in the station, the status of “Reject” code will be
automatically placed in the “Sta_Task_Index” for the task. User does not need to add or change
any PLC code.

17.3. Other Configurations
17.3.1. Bypass

If a task is setup as “Bypass” in eFlex, the status of “Bypass” code will be automatically placed in
the "Sta_Task_Index" for the task. User does not need to add or change any PLC code.

17.3.2. Model Not Required

If a task is setup as NOT required for a particular model in eFlex, when this particular model of
engine pallet comes to the station, the status of “"Model Not Required” code will be automatically
placed in the “Sta_Task_Index” for the task. User does not need to add or change any PLC code.
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17.4.

Exercise

17.4.1. Procedure for Pre-requisite not Met

1.
2.

No vk

eFlex sends configuration to station. (Same Configuration as previous exercise)

Press "PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

Type the model code in “Enter Model Code to Simulate” area. (Model code will be
“AAAAAAAAAAAA" for this exercise.)

Press “Read RFID (SIM)” to simulate RFID read complete.

Press “Enable Tasks" to start the tasks.

Enter O to the window of “Global_Status” OR “Pre_Req_Task".

Monitor Watch window to see task status. (SDT — Sta_Task_Index)

17.4.2. Procedure for Model not Found

No vk

eFlex sends configuration to station. (Same Configuration as previous exercise)

Press “PALLET AT PRESTOP” and then “"RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

Type the model code in "Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)

Press “Read RFID (SIM)” to simulate RFID read complete.

Press "Enable Tasks” to start the tasks.

Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”

Type mode code in "Enter Model Code to Simulate” area that will NOT match any suffix code
defined in eFlex.

Monitor the PLC bit “FACS_Core.Model_Unknown”.

17.4.3. Procedure for Bypass and Model Not Required.

See below tasks settings for Model “BBBBBBBBBBBB"

Bypass/Not

Number Required Start # Stop # Sensor 1 Sensor 2 Sensor3 | S4.16 Mode
Err-Proof Tsk#1 102* Bypass 1 1 On Off On Cont.
Err-Proof Tsk#2 103* 1 1 Off On Off Trigger 1

Number Start # Stop # Program # Bolt Count Mode
Stitch Tsk #1 108* 2 2 Normal

Number Start # Stop # Program # Mode
Multi-Sp Mst Tsk 109* NOT
Sub Tasks 110-141 Required

* Note: Task number will vary based on the training station.
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® N oA

eFlex sends configuration to station. (Same Configuration as previous exercise)

Press “PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

Type the model code in "Enter Model Code to Simulate” area. (Model code will be
“AAAAAAAAAAAA" for this exercise.)

Press “Read RFID (SIM)” to simulate RFID read complete.

Press "Enable Tasks” to start the tasks.

Enter 251 to the window of “Global_Status” AND “Pre_Req_Task".

Type mode code in “Enter Model Code to Simulate” area. (BBBBBBBBBBBB)

Monitor Watch window to see task status. (SDT — Sta_Task_Index)

17.4.4. Reject

If an operator manually rejects a part in the station, the status of "Reject” code will be
automatically placed in the “Sta_Task_Index” for the task. User does not need to add or change
any PLC code.

© oo No VA

eFlex sends configuration to station. (Same Configuration as previous exercise).

Press "PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

Type the model code in “Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)

Press “Read RFID (SIM)" to simulate RFID read complete.

Press "Enable Tasks" to start the tasks.

Enter 251 to the window of “Global_Status” AND “Pre_Req_Task".

Type mode code in “Enter Model Code to Simulate” area.

Press "Reject Part” on Main eHMI screen.

Monitor Watch window to see Task status. (SDT — Sta_Task_Index)
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LESSON 18 Re-assign Tasks for Manual Work Stations

This lesson discusses how MEL-FACS handles switching tasks between stations.

18.1.

Lesson Objectives

At the conclusion of this lesson, you will be able to...

18.2.

Understand how MEL-FACS handles the deleted or added tasks without changing the PLC
program.

Exercise

18.2.1. Procedure to complete the tasks

1
2.

10.

11.
12.
13.
14.
15.

eFlex sends "Original” configurations to station. (See table below)

Press "PALLET AT PRESTOP” and then “RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

Type model code in "ENTER MODEL CODE TO SIMULATE" area. (Model code will be given in
class.)

Press “Read RFID (SIM)" to simulate RFID read complete.

Press "Enable Tasks” to start the tasks.

Monitor PLC watch window for Configuration — Task Number, Sequence, etc. (Global Label -
Cfg)

Monitor PLC watch window for Model related settings — Enable, Program number, etc. (Global
Label — Cur_Mdl)

Monitor watch window to see Task status. (Global Label — Sta_Task_Index)

Go to eHMI “Error Proofing”, “Stitching Tool” and “MultiSpindle” screens to monitor the
configuration which is downloaded from eFlex.

Use either GOT or PLC watch window by entering the Task Status to sequentially complete
the tasks that are assigned to the station.

Monitor watch window to see Task status again. (Global Label — Sta_Task_Index)

Monitor watch window to see Station task status. (Global Label — Sta_Task_Index)

Monitor RFID tag data. (Global Label — Sta_RF_Tag_Data)

eFlex sends "After Re-Balance” configurations to station. (See table below)

Repeat 2-13 to complete the task after tasks have been re-balanced.

18.2.2. Procedure for reassign the task in eFlex

ok wNE

© N

Select ‘Area’ in eFlex Configuration Tool.

Select ‘Task Configuration’ tab.

Right-Click on a task you wish to re-assign to another station and select ‘Re-Assign.’

Select the Station where you wish to re-assign the task.

Repeat this procedure for all the tasks you wish to re-assign in the ‘re-balance’ process.
Re-sequence the tasks for each of the affected stations. (This includes the stations where
tasks have been removed.)

Make sure Stitch Tool tasks have program numbers and bolt counts.

Make sure Error Proofing tasks have sensors configured.

Save changes and download to respective stations.
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The following tables show the current task configuration along with the proposed re-balanced
task configuration. In this exercise you will re-assign tasks from one station to another, download
and simulate performing the tasks.

ORIGINAL AFTER RE-BALANCE
Station TES Task Description Stantio Tis Task Description

1 101 | Station1 1 101 | Station1
108 | St 1 Stitching Tool 102 | St 1 Stitching Tool
102 | Station 1 EP 1 Continuous 107 | St 2 Stitching Tool
103 | Station 1 EP 2 Trigger 104 | Station 1 EP 1 Continuous

2 106 | Station 2 105 | Station 1 EP 2 Trigger
107 | St 2 Stitching Tool 109 | Station 2 EP 1 Continuous (Need to add Sensor 4,5,6)
109 | Station 2 EP 1 Continuous 2 106 | Station 2
110 | Station 2 EP 2 Trigger 110 | Station 2 EP 2 Trigger

3 111 | Station 3 3 111 | Station 3
112 | St 3 Stitching Tool 112 | St 3 Stitching Tool
114 | Station 3 EP 1 Continuous 117 | St 4 Stitching Tool
115 | Station 3 EP 2 Trigger 114 | Station 3 EP 1 Continuous

4 116 | Station4 115 | Station 3 EP 2 Trigger
117 | St 4 Stitching Tool 119 | Station 4 EP 1 Continuous (Need to add Sensor 4,5,6)
119 | Station 4 EP 1 Continuous 4 116 | Station4
120 | Station 4 EP 2 Trigger 120 | Station 4 EP 2 Trigger
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18.2.3. Example eFlex, screens for Re-Assigning Tasks

In the eFlex configuration tool, select the ‘Area’ at the top of the tree, and then select the ‘Task
Configuration’ tab to show the task configuration screen.

£ FACS - Blank Project 1

SnFiIe Edit  Administrative Tasks  Reports PLC  Help  Window

Main Configuration

ERd:-:5 | Area Configuration | Model Configuration  Task Configuration |
- & Group Home
- Station 1 Task o
1 Stitching Tools (2 NiEiey escription

8 MultiSpindle Tools (1)

5 Enor Proofing Sensars (3) 101 |Station 1

= [,p Station 2 102 | St1 Stitching Tool
< MultiSpindle Teols (1) 103 |5t 1 MuliiSpindle Master
;5 Error Proofing Sensors (1) =

2 bf Station 3 104 | Station 1 EP 1 Continuous
M« Stitching Tools (2] 105 | Station 1 EP 2 Trigger

5 Multi-Spindle Tools (1)
-,,b Error Proofing Sensors (3]
=] [m Station 4 107 | St 2 Stitching Tool
<5 Multi-Spindle Tools (1) 108 | St2Multi-Spindle Master
«,5 Error Proofing Sensors (1) 5 n
109 | Station 2 EP 1 Continuous

110 | Station 2 EP 2 Trigger

106 | Station 2

Figure 18.1 Example eFlex Task Configuration Screen -1

All the tasks configured for the area are listed here, along with the stations to which they are
currently assigned.

Atea Corfiguration | Model Configuraion Task Configurtion |
e Desiion | e R [ [ | gEm | S
| | m on 1 Station Task = op1 0.000
102 |5t Stiching Tool StchngToolTask = I op1 0000
103 | SU1 MuliSpindie Master MuliSpinde Contoler . v @ [ r |opt 0000
104 | Station 1 EP 1 Continuous EworProofingTask | op1 0000
105 | Staion 1 EP 2 Trigger EworProotingTask | I op1 0000
105 |Statin2 Station Task = 02 0000/
107 | 5t2 Stiching Tool SuchngToolTask = I 0p2 0000
108 | S2MuliSpinds Master MuliSpindl Contoler .. = @ ~ r o2 0000
103 | Station 2EP 1 Continuous Evtor Proofing Task O 0p2 ‘0000
110 | Station 2EP 2 Trigger EnorProcfingTask | 0p2 | 0000]
M [Stten3 Station Task = 0p3 0000
112|513 Stiching Toal SuchngToolTask = I 0p3 0000
13|53 MuliSpinde Master MuliSpinde Contioler .= @ ~ r o3 0000
114 | Station 3EP 1 Continuous EnorProctingTask | I 0p3 0000
115 | Staion 3EP 2 Trigger EnorProctingTask | 03 0000
116 |Station4 Station Task Bl ¢ Op4 0000
117 |54 Stiching Tool StchngToolTask = I Op4 0000
118 | St4 MuliSpinds Master MuliSpindl Contioler .|| @ ~ r o4 0000
119 | Station 4 EP 1 Continuous Error Proofing Task 4 r Opd 0.000
120 | Station 4 EP 2 Trigger Error Proofing Task = O Opd 0.000
128 | Spindie 1 Spindle Task = 0p1 0.000
123 |Spindie 2 Spindle Task = - 0p1 0.000
130 |Spindie 3 Spindle Task - 0p1 0,000
17 Grindle 4 Snindla Task - r nnt nnnn

Figure 18.2 Example eFlex Task Configuration Screen -2
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Re-assign any task by right-clicking in any field of the task you wish to re-assign and select ‘Re-
assign Task.’

Figure 18.3 Example eFlex Task Configuration Screen -3

The following screen appears, prompting you to select a new station.

Area Configuration | Model Configuration  Task Configuration
: | |-
Task . Bypass | Backup Assigned Expected
Number Deserblon Tosk Tvpe Alowed | Alowed | BPaed | Togion Cycle Time. r
101 | Station 1 Station Task =l Op1 0,000
102 | 5t1 Stitching Tool StichingTool Task || I~ Op1 0,000
103 | St1 MuliSpindle Master MuliSpindie Contoller .. || v - |opt 0,000
104 | Station 1 EP 1 Continuous Enror Proofing Task El O 0p1 0,000
105 | Station 1 EP 2 Trigger Enror Proofing Task = Op1 0,000 |
106 | Station 2 Station Task B O 0p2 0000 |
107 o _ Stitching Tool Task. - O 0p2 0,000
” &l
108 | 5t 2 Multi-Spindle Master " MultiSpindle Controller .. . v ~ O 0p2 0.000
Edit =
103 | Station 2EP 1 Continuous ! Enor Proofing Task - r 0p2 0,000
Delete =
110 | Station 2 EP 2 Tiigger e Enror Proofing Task = 0p2 0,000
- e-Assign -
111 | Station 3 R Station Task = 0p3 0,000
0 To Configuration
112 |5t3Stitching Tool Stiching Tool Task || 7 0p3 0,000
113 |5t 3 MultiSpindle Master MultiSpindle Controller ... | v ~ [ m] Op3 0.000 |

[ Select a New Station and/or Device Address

= B Areasl
=& Group Home
= Station 1
-_5 St 1 Stitching Tool

~=1olx]

ailable;

1 Unused - Available

Il

[l

el
[+

2l

2l

-_b Unused
<5 Unused
<5 Unused
-_5 Unused
85 Unused
2 Station 2
) Station 3
) Station 4

- Available
- Available
- Available
- Available
- Available

oK ] Cancel L

Figure 18.4 Example eFlex Task Configuration Screen -4

Select the new station you wish to re-assign the task, and click 'Ok’ when the following dialog box
appears.

£ Different Device Address Configured |
Device Address has Changed. ;]
Change the Setting of the Device. L‘
oK |
4

Figure 18.5 Example eFlex Task Configuration Screen -5

Repeat this procedure until you have reassigned all the desired tasks to their new stations. (Follow
the ‘re-balanced’ task table to know which tasks to re-assign.)

Once you have completed this process, you then need to ‘re-sequence’ each of the updated
stations, including the stations where tasks have been removed.
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The following screen shots show the sequence of Station 1 prior to rebalancing, right after new task
assignment, and after re-sequencing the tasks.

2 =10l
Stitching Toolsl Stitching w/ Socket Trayl Multi-Spindle Toolsl Pick Lights and Sensorsl Error Proofing Sensorsl Vision Systeml Bar Code Headersl Test/ Gaugel Press / Lubel Robot / Selvo] Univelsall Indicator Light Mode Task Sequencing' £ 2
z -
s Task S A E | Alale = mlelslel s 2 ls Ee] s 2 elslE e s s 8
=2
104 | Station 1 EP 1 Continuous 0 1 1
105 | Station 1 EP 2 Trigger 0 2
102 | 5t1 Stitching Tool 0 x| 3 3 |
< [ 3
Figure 18.6 Station 1 - Original Sequence
-0 x|
Stitching Tools| Sttching w/ Socket Tray| Multi-Spindle Tools| Pick Lights and Sensors| Ertor Praofing Sensors| Vision System| Bar Code Rieaders| Test / Gauge| Press / Lube| Robot / Servo] Uriversal] Indicator Light Mode Task Sequencing| RIS
z -
W Tesk b T . R == = - - - -8 o [
&
Station 1 EP 1 Continuous o B 1 1
109 |Station 2 EP 1 Continuous 0o | 1 1
105 | Station 1 EP 2 Trigger 0 L] 2 2
102 |5t 1 Stitching Tool e 3 |
«| { »
Figure 18.7 Station 1 — Sequence Immediately after Task Re-assignment
3 Bl
Stitching Tonk! Stitching w/ Socket Tlay] Multi-Spindle Tnolsl Pick Lights and Sensols‘ Error Proofing Sensols] Vision Sys{eml Bar Code Headelsl Test/ Eauge] Press / Lubel FRobot / Selvol Univelsall Indicator Light Mode Task Sequencingl slHs
Task § = -
e Task SO T NI = = R SR N o e el (B e s e e
£
104 | Station 1 EP 1 Continuous 0 = 1 1
103 |Station 2 EP 1 Continuous 0 = 3 3
105 | Station 1 EP 2 Trigger 0 xi & 2
102 |St1 Stitching Tool o | 4 4
< [ »
Figure 18.8 Station 1 — Re-sequenced after Task Re-assignment
i =10l |
Stitching Taols| Sttching w/ Socket Tray| Mult-Spindle Tools| Pick Lights and Sensors| Error Proofing Sensors| Vision System| Bar Code Readers| Test / Gauge] Press / Lube| Robot / Servo] Universal] Indicator Light Mode Task Sequencing| >
z %
et Task 22 E | =llelol=ale|n]el=lels|elasle e =228 8
i
Station 1 EP 1 Continuous o = 1 1 | ] |
105 | Station 1 EP 2 Trigger 0 j 2 2
109 | Station 2 EP 1 Continuous 0 = 3 3 ‘
102 |St1 Stitching Tool 0o ~ a 4 ]
< »

Figure 18.9 Station 1 — Re-sequence Updated after Saving Configuration
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The following two screen shots show the original sequence and the updated re-sequence of Station 2.

=10] x|
" Stitching Tools| Sttching w/ Socket Tray| Multi-Spindle Tools| Pick Lights and Sensors| Ertor Proofing Sensors| Vision System] Bar Code Readers| Test / Gauge] Press / Lube] Fiobot / Servo Universal Indicator Light Mode Task Sequencing| >
= -
e Task B I A A == - o - - i S
2
109 | Station 2 EP 1 Continuous 0 | 1 1 ‘ ‘
110 | Station 2 EP 2 Trigger =l 2 2
107 | St 2 Stitching Tool 0 L} ‘ |
< | »
Figure 18.10 Station 2 - Original Sequence
- g [= ]
Stitching Taols| Stitching w/ Sacket Tray| Multi-Spindle Tools| Pick Lights and Sensaors| Ertor Proofing Sensors| Vision System| Bar Code Readers| Test / Gauge Press / Lube| Robot / Servo] Uriversal| Indicator Light Mode Task Sequencing| RIS
£ -
= Task 2 B E | ~ln|olz|ele|s]e=]als e =leac]ala s 88
i

Station 2 EP 2 Trigger o & 2 | 2 | T ) e
N N Bt s e

{ »

Figure 18.11 Station 2 - Re-sequenced and Updated after Saving Configuration

Once the tasks are reassigned and the sequence of the stations is updated, go through the procedure of
downloading the new eFlex configuration to the respective stations.

NOTE: Prior to downloading, make sure the error-proofing sensors are set the way you want them, and
make sure there are program numbers and bolt counts in the Stitch Tool tasks.

Simulate performing the tasks as before.
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LESSON 19

This lesson discusses the interface between MEL-FACS with OEM Logic

19.1. Lesson Objectives

Implement with OEM Logic

At the conclusion of this lesson, you will be able to...

e Understand what information to get from MEL-FACS FBs and SDT

e Understand how to connect OEM Logic with MEL-FACS FBs

19.2. OEM Logic

Third Party device driver logic needs to be developed, such as Multi-spindle, stitching tool, etc.
MEL-FACS provides operation start, program number, bolt count, etc. information to OEM Logic.
OEM Logic is responsible for send the status code back to MEL-FACS FB to finish the task.

The following is an example of Stitching Tool, which includes MEL-FACS standard FB (Stitch_Tool)
and sample OEM Logic of Bosch CS350 Tightening Tool.

Inst_Stich_Tool
Stitch_Toal
EN
FACS Core Tasks_Enable— ENABLE
Qperator_Reject— REJECT
FACS_Core Pre_Req OK— PREREQ_OK
FACS_Core Pre_Req NOK— PREREQ_NOK
Cur_Mdl StitchT]_Tsk_Enbd— SINGLE_ENABLE_MASK
(Cfy StitchTI_Tsk_Bypd— SINGLE_BYPASS
' — SINGLE_TASK
StichTool Task_Status—SINGLE OEM STATUS OP

rrOEM_ST.TOOIT_OulpgtT

|ﬁStitchTou\.Task_Status[D]

Stitching {1

OEM _Bosch Stiching ‘
END N
DONE —SiichToolDone OEM_ST Tool_inputl — INPUT_ORD ~ QUTPUT_WORD
ERROR - | — PROG IDSTAING
BLY - ﬁ smcmoo\.o;a_sxan[u]-% START STATLS
STATLS S Sferr=ent T00L_COUNTER

SINGLE_OEM_START_OP f—SttchTool Op_Start

SEQ_READY INC

o L0320
STARTTIME —Sta_Status SttchT|_EndTime
STOPTIME —Sta_Status StichT| EndTime

rStei=Fer . SEQSTART
(Cfy StitchTI_Tsk_SeqStop— SEQSTOP
Cfa SttchTI_Tsk_Rerun_Good— RERUN_G
Cfy StitchT]_Tsk_Rerun_Reject— RERUN_NG
Cfy StitchTI_Tsk_Mode— MODE
1— STATUS_NUM

BKPSTARTZ — StichTool Bkpstar 1
BKPSTARTI —StichTool Bkpstar]Z

t
t
BKPSTARTT —StichTool Bkpstar]]
f
f

Figure 19.1 Example of OEM Logic

19.3. Exercise

Follow the above example of the format to write OEM Logic for Stitching Tool to complete the Stitching

Tool Task.
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LESSON 20 eFlex Reporting System
This lesson discusses the eFlex reports
20.1. Lesson Objectives

At the conclusion of this lesson, you will be able to...

e Understand the data structure of station status that sends back to eFlex after cycle complete

e Understand PLC code of Station status
e Understand how to view eFlex reports

20.2. Station status data structure and the PLC code

Sta_Status (SDT - From_Sta_DB) consists two parts of data, i.e. Cycle time and RFID data.

The cycle time — start and stop time for all assigned tasks are logged into Sta_Status every cycle.
The PLC code resides in each function block. While the station cycle completes, the cycle time of

all the tasks along with all the tasks status will be sent to eFlex.

20.3. eFlex Reports — Part Build History
In order to view the reports, please follow the following steps.

Click “Reports” from the main tool bar.

£ FALS - Nissan / Kuka / Mitsubish Demo
Al Edt  Adwnistrative Tasksl| Reports  JPLC Help  Window

R
B | Area Configuration | Model Configuation | Task Configuration | Station Authorization |
=& Group Home
Load Station
i Station 1 preald
@ Station 2
@ Station 3 Deseription
A Station 4 [Aea 51
- Test
Masimum Downloaded Models Masimum Configured Models
200 - [Same as Active Models =]
Starling T sk Number Extended Part Data Statting Location (Bytes)
10 1062
Ending Task Nurber Murnber of Extended Part Diata Valuss
1051 100
Humber of Characters in the PUN
0 -
Edit PUN Format
PUN Fomat
| PUNPostion [ 123|485 |6[7[8][9[10/ 1=
E— T T T T T T T T T T
| »
I” Save Incoming Data Unil Part Fieaches the Unload Stalion
I” Disable Pre-Requisites

ADMINGE) EE

Figure 20.1 eFlex Reports
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Click “Production History” and then select “Part Build History".

http: alhost/eR 050 [
R e o mas i 7
Do © - [¥] B | P seorn Fpraones ) (-

sckres: €] hipiosahosticReports! > R
S O

i eFACS Process Improvement Tool
Nissan / Kuka / Mitsubish Demo

» Time Study and Improvement Part Build History -
» Non-Conforming Process I = 1
; g ; = = f' s Search By Date Range | _Search By PUN Range )
» Lean Metrics Analysis . Date Range.
¥ Production History
Start Date Start Time
M [2013-May-23 B pioo m A
Part Build Historyj Ees v
0 2013-M3y-30 fiso A
= » Col i 2 v
o nfiguration Tools =
S z
s}
a2 pe; {sort by}
S O{pate/Time} Ofpuny =
5 OAll parts
ORejects Only
O Reworks Only
[{indlude Station Tasks Only}
[Oinciude Empties
_/
~eremsRepor. )
€] Done scal intranet

Figure 20.2 Example of eFlex Reports — Part Build History - 1

Click “All Area” and then click “Create Report”.

IQG@\gac\ »E

Figure 20.3 Example of eFlex Reports — Part Build History - 2

[ A I B F [ T o =&

1 [sheet10f1 1 Project Name Nissan / Kuka / Mitsubish Dermo
2] B Report Title Part Build History of PUNs
[ 3] Entire Area: Area 51, Test
4] Date Range 2013-May-23 0:00 AM - 2013-May-30 16:15:30 23:59 PM

5] User On: Thursday. May 30, 2013

6 PUN Station Date/Time Task Task Type Status Cycle Time|
27 5/30/2013 _05:20:56 PM_ Station 1 EP 2 Trigger Error Proofing Task Accepted (251 42|
[ 28 | 11111111AAAAAAAAAAAA |Station 1 5/30/2013  05:17:26 PM St 1 Station Task Accepted (251) 29.9)
[29] 5/30/2013 05:17:26 PM St 1 Multi-Spindle Master MultiSpindle Controller Task Accepted (251) 9
|30 5/30/2013 05:17:26 PM  Spindle 1 Spindle Task Accepted (251)
[31] 5/30/2013  05:17:26 PM  Spindle 2 Spindle Task Accepted (251)
[32 | 5/30/2013  05:17:26 PM  Spindle 3 Spindle Task Accepted (251)

e EE| 5/30/2013 05:17:26 PM Station 1 EP 1 Continuous Error Proofing Task Accepted (251) 20.4]

8 |34 5/30/2013 05:17:26 PM__ St 1 EP 2 Trigger Error Proofing Task Accepted (251) 0.1

5 | 35 |54545454AAAAAAAAAAAA |Station 1 5/30/2013  05:23:41 PM  Station 1 Station Task Accepted (251) 237

2 38 5/30/2013  05:23:41 PM  Spindle 1 Spindle Task Accepted (251)

g [37 | 5/30/2013 05:23:41 PM Spindle 2 Spindle Task Accepted (251)

o |38 5/30/2013 05:23:41 PM Spindle 3 Spindle Task Accepted (251)

& 39| 5/30/2013 05:23:41 PM St 1 Multi-Spindle Master MultiSpindle Controller Task Accepted (251) 13.9|
| 40 | 5/30/2013  05:23:41 PM St 1 EP 1 Continuous Error Proofing Task Accepted (251) 5
|41 5/30/2013 _05:23:41 PM_ St 1 EP 2 Trigger Error Proofing Task. Accepted (251) 43
| 42 |44445555AAAAAAAAAAAA |Station 1 5/30/2013  06:12:40 PM  Station 1 Station Task Accepted (251) 24,7
| 43 | 5/30/2013 06:12:40 PM St 1 Multi-Spindle Master MultiSpindle Controller Task Accepted (251) 186
| 44 | 5/30/2013 06:12:40 PM Spindle 1 Spindle Task Accepted (251)
| 45 | 5/30/2013 06:12:40 PM Spindle 2 Spindle Task Accepted (251)
|46 | 5/30/2013  06:12:40 PM  Spindle 3 Spindle Task Accepted (251)
| 47 | 5/30/2013 06:12:40 PM Station 1 EP 1 Continuous Error Proofing Task Accepted (251) 7|

48 5/30/2013 _06:12:40 PM 1 EP 2 Trigger Error Proofing Task Accepted (251) 18

49
| 50|
|51

52 a
%ﬁy\ Report Dta, J<) EI

Page 84
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20.4. eFlex Reports - Station Task Timing Diagram

Click “Time Study and Improvement” and select “Station Task Timing Diagram”. Highlight “All Areas” and
check off “Average Cycletimes".

calhost/eReports, - Microsoft Internet Explorer.

File Yiew GoTo Favarites Help
Qo - @ - [¥ Bl G| POseash Sorwenss ) (-

navess [ VB s ?
Q- O

Nissan / Kuka / Mitsubish Dema

a " eFACS Process Improvement Tool e

f Station Task Timing Diagram

—
> T Al aeas 52T
[ Last Week. v

Indude cycle times with a duration between

[Zaverags Cycletimes
[include Documented Outliers

Time Study Summary Report

better

Ignore Stations s their

» Non-Conforming Process Imp

w0
-§- : I[;::; M?tnB.AnaIYSIS ‘% {Takt} {Parts / Hour} rge gapsin
@ uction History 5
o< Production Report £
Part Buid History 2 s that
Model Count by Station = fo

oportionate

» Configuration Tools

_

& vane &

Figure 20.4 Example of eFlex Reports — Station Task Timing Diagram - 1

Highlight “All Areas” and check off “Average Cycletimes”. Click “Create Report”

Station Task Timing Diagram _Oox
A -} | [of I D [ E | F G a2
1] FACS Project Nissan / Kuka / Mitsubish Demo
[ 2| Report Title Station Task Timing Diagram
| 3] Lacation All Areas
| 4 | Date Range 05/23/13 - 05/3013
5| Timing Filter 0Seconds and infinity
6 User Name | Generated On User - 5/30/2013 6.16:30 PM
7 Task Task Type Cycle Start Cycle End Duration Timing
1 Station 1 EP 2 Trigger Error Proofing Task 0.10 1690 16.80 1
| 12 |5/30/13 16:55 Station 1 Station Task 0.00 4660  46.60 . ____________________________________________|
[13] St 1 Multi-Spindle Master MultiSpindle Controller Task ~ 46.50 46.60 0.10
|14 Station 1 EP 1 Continuous  Error Proofing Task 0.10 9.90 9.80 I
5 Station 1 EP 2 Trigger Emor Proofing Task 10.00 4640 3640 ——
2 6 [5/30/13 17:17 Station 1 Station Task 0.00 2980 2980 1
g [17] St 1 Multi-Spindle Master MultiSpindle Cantroller Task ~ 20.90 2980 9.00 I
5 ] Station 1EP 1 Continuous ~ Error Proafing Task 0.10 2050 2040 ]
19 Station 1 EP 2 Trigger Error Progfing Task 2070 2080 0.10 1
E | 20 |5/30/13 17-20 Station 1 Station Task 0.00 2460 2460 I
ki 21 St 1 Multi-Spindle Master MuliSpindie Controller Task 9,00 2450 1560 ]
|22 Station 1 EP 1 Continuous  Error Proofing Task 0.10 460 450 u
23 Station 1 EP 2 Trigger Error Proofing Task 4.70 890 420 —
| 24 |5/3011317:23 Station 1 Station Task 0.00 2370 2370 L ]
[25 | St 1 Multi-Spindle Master MultiSpindle Controller Task 980 2370 13.90 I
26| Station 1 EP 1 Continuous ~ Error Proofing Task 0.20 5.20 5.00 |
27 Station 1 EP 2 Trigger Error Proofing Task 540 9.70 4.30 | |
| 28 (530113 18:12 Station 1 Station Task 0.00 2470 2470 . ]
|29 ] St 1 Multi-Spindle Master MultiSpindle Controller Task 6,10 2470 1860 ]
Ed Station 1 EP 1 Continuous  Error Proofing Task 0.20 390 370 |
[31] Station 1 EP 2 Trigger Error Proofing Task 410 5.0 1.80 |
(32
33
EXN
|35
136 | ]
e T T, £ L

Figure 20.5 Example of eFlex Reports — Station Task Timing Diagram - 2
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20.5.

Exercise

20.5.1. Procedure

1.
2.

»w

O 00 N o uvn

11
12

13

eFlex sends configuration to station. (Same Configuration as previous exercise)

Press "PALLET AT PRESTOP” and then "RELEASE PALLET AT PRESTOP” to simulate pallet in
station.

Enter 251 to the window of “Global_Status” AND “Pre_Req_Task”

Type the model code in “Enter Model Code to Simulate” area. (Model code will be
"AAAAAAAAAAAA" for this exercise.)

Type pallet # in “Pallet ID" area. (Pallet ID is ASCIL)

Press “Read RFID (SIM)” to simulate RFID read complete.

Press “Enable Tasks" to start the tasks.

Monitor PLC watch window for Configuration — Task Number, etc. (Global Label - Cfg)
Monitor PLC watch window for Model related settings — Enable, Program number, etc. (Global
Label — Cur_Mdl)

Monitor watch window to see Task status. (Global Label — Sta_Task_Index)

Go to eHMI screens to monitor the configuration which is downloaded from eFlex.

Use either GOT or PLC watch window by entering the Task Status Code (See Appendix1) to
complete the tasks that are assigned to the station.

Follow the steps that described in this lesson to view the reports.

Notes
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Task Status Code

Task Status Code

Appendix 1.

“BeL Q144 3U3 0} UANIM 3Q 03 10U [[BYS 68T NJUI 08T S3NjEA

uonels ansoudeiga syt Ag Be L 3U3 01 USRI 51 ¥5Z NIBA
Ajuo asn sonsouBelas 1o) paaasal a1 68T YEnoIy1 08T San|eA
310N

SOV4-T3N Aq psBeuey

550A1 (58T 10 ||V

(aIpuids) sjpuids ninpy

(13)j01u02) ajpuids Yy

uoelg

530/ 4583 130 IV

(3ipuids) sjpuids ninpy

(19)j00u02) 3pUIds YN

T Yo
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Appendix 2.

Standard Hardware Memory Map (CC-Link)

e The Fieldbus and/or I/O configuration may vary based on the Project/Customer

SLOT

Q Series

PLC CPU - Q0O6UDV CPU

CC-Link IE Module 00

Ethernet 20 (Optional)

Omron RFID Module 40

CC-Link 60

al~fw|N|FL|O

X1000
X1001
X1002
X1003
X1004
X1005
X1006
X1007

Pre-Stop Raised

Spare

X1008

Pallet at Entrance/Prestop

X1009

Station Stop Raised

X100A

Pallet at Exit/Station Stop

X100B

Reject/No Build Pallet PB

X100C

Team Leader Call PB

X100D

Early Release Part Pushbutton

X100E

Part Present in Station

OUTPUTS (Non-Motion)

X100F

Downstream High Level

E-stop Pressed

Pallet Leaving STA Stop

Pallet Leaving PRE Stop

spare

spare

spare

spare

OUTPUTS (Non-Moation)

OUTPUTS (Non-Motion)

Y1020 Station Beacon Y1028 Spare
Y1021 In foot print Beacon Y1029 spare
Y1022 spare Y102A spare
Y1023 spare Y102B spare
Y1024 Reject Light Y102C spare
Y1025 Team Leader Call Light Y102D spare
Y1026 Foot Print Indicator Y102E spare
Y1027 spare Y102F spare

OUTPUTS (Non-Motion)

Y1040

Task Indicator Lamp 1

Y1048

Y1041

Task Indicator Lamp 2

Task Indicator Lamp 9

Y1049

Y1042

Task Indicator Lamp 3

Task Indicator Lamp 10

Y104A

Y1043

Task Indicator Lamp 4

Task Indicator Lamp 11

Y104B

Y1044

Task Indicator Lamp 5

Task Indicator Lamp 12

Y104C

Y1045

Task Indicator Lamp 6

Task Indicator Lamp 13

Y104D

Y1046

Task Indicator Lamp 7

Task Indicator Lamp 14

Y104E

Y1047

X1060

Task Indicator Lamp 8

Error Proofing Sensor 1

Task Indicator Lamp 15

Y104F

X1068

X1061

Error Proofing Sensor 2

Task Indicator Lamp 16

Error Proofing Sensor 9

X1069

Error Proofing Sensor 10

Notes
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X1062 Error Proofing Sensor 3 X106A Error Proofing Sensor 11
X1063 Error Proofing Sensor 4 X106B Error Proofing Sensor 12
X1064 Error Proofing Sensor 5 X106C Error Proofing Sensor 13
X1065 Error Proofing Sensor 6 X106D Error Proofing Sensor 14
X1066 Error Proofing Sensor 7 X106E Error Proofing Sensor 15
X1067 Error Proofing Sensor 8 X106F Error Proofing Sensor 16
X1080 Pick Sensor 1 Y1088 Pick Light 1
X1081 Pick Sensor 2 Y1089 Pick Light 2
X1082 Pick Sensor 3 Y108A Pick Light 3
X1083 Pick Sensor 4 Y108B Pick Light 4
X1084 Pick Sensor 5 Y108C Pick Light 5
X1085 Pick Sensor 6 Y108D Pick Light 6
X1086 Pick Sensor 7 Y108E Pick Light 7
X1087 Pick Sensor 8 Y108F Pick Light 8
= OUTPUTS (Non-Motion)
X10A0 Pick Sensor 9 Y10A8 Pick Light 9
X10A1 Pick Sensor 10 Y10A9 Pick Light 10
X10A2 Pick Sensor 11 Y10AA Pick Light 11
X10A3 Pick Sensor 12 Y10AB Pick Light 12
X10A4 Pick Sensor 13 Y10AC Pick Light 13
X10A5 Pick Sensor 14 Y10AD Pick Light 14
X10A6 Pick Sensor 15 Y10AE Pick Light 15
X10A7 Pick Sensor 16 Y10AF Pick Light 16
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Note:

The standard memory map of the nodes for Multi-Spindle, Stitching Tool and other devices are
still under development.

Notes
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Appendix 3. RFID Memory Map
e The details of RFID Memory Map may vary based on the Project/Customer

(Byte) (Word)

1D
;‘:"X’::;‘ l:i wess |PLC Name Content Remarks Type Protection Data equipment
mal Decimal _|address
Systom Arca 0 0 Write protect setting area
1 1 Write protect setting area
2 2 Write protect setting area
3 3 Write protect setting area
4 4 Spare
5 5 Spare
6 6 Spare
7 7 Spare
Basic Information 8 8 Pallet Number 0001~0009 1000'S
9 9 Pallet Number 0001~0009 100'S )
A 10 Pallet Number 0001~0009 105 Ascl (OProtect write=in
B 11 Pallet Number 0001~0009 1s
o[ 12 Serial ID Character Aways ~ ASCIL
D 1 Serial ID Character Aways ”” ASCIL
e[ 14 Serial ID Character ASCIL
F| 15 Serial ID Character ASCII
o 16 Serial ID Character ASCIL
11 17 Serial ID Character ASCIT
12 18 Serial ID Character ASCIL
13 19 Serial ID Character ASCIL
14 20 Serial ID Character ASCII
15l 21 Serial ID Character Aways ”” ASCIL
16 22 Model ID Character ASCII
| 2 Model ID Character ASCIL
18l 24 Model ID Character ASCIL
1] 25 Model ID Character ASCIL
2 Model ID Character ASCIL
1B 27 Model ID Character ASCII
ic| 28 Model ID Character ASCIL
1D 29 Model ID Character ASCII
€| a0 Model ID Character ASCIL
o Model ID Character ASCIL
00 32 Model ID Character Aways ” ” ASCIL
21 33 Mode! ID Character Aways ” ” ASCIL
22 34 Family Code Character Daimler: “2” Nissan: “ “ ASCII
23] 35 Family Code Character Daimler: “7” Nissan: ” ASCIL
24| 36 Family Code Character Daimler: "4 Nissan: 2" ASCIL
25| 37 Family Code Character Daimler: “9” Nissan: 7" ASCIL
26| 38 Family Code Character Daimler: “3" Nissan: 4" ASCIL
27 39 Family Code Character Daimler: “0” Nissan: “A ASCII
Other Information 50] 80 Pump Counter High Byte Binary
51 81 Pump Counter Low Byte Binary
52| 82 Spare
53| 83 Spare
54| sa Soare
55| 85 Spare
56 86 Spare
57| 87 Spare
58| 88 Spare
so| 89 Spare
5Al 90 Pallet Lap Counter For Washer — High Byte Binary
58 91 Pallet Lap Counter For Washer — Low Byte Binary
sc| 92 Pallet Status Binary
5| 93 Soare
5E| 94 Pallet Lap Counter For PM — High Byte Binary
sF| 95 Pallet Lap Counter For PM — Low Byte Binary
60| 96 Spare
61 97 Spare
62 98 Spare
63| 99 Pallet Routing
Data 100 Global Status Byte
101 Task Status 1 Byte
102 Task Status 2
103 Task Status 3
104 Task Status 4
105 Task Status 5
2100] Task Status 2100

Notes



