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MEL-FACS Users Manual

1 Introduction

This document describes the hardware and software architectures of the Mitsubishi MEL-FACS Work Station control system
(MEL-FACS) implementation.

The MEL-FACS is designed to work with both a server-based FACS Configuration system such as the eFACS system from eFLEX
Systems as well as an operator interface based configuration system such as the Mitsubishi MEL-FACS GOT Configuration
system without requiring any modifications to the MEL-FACS hardware or software.

11

MEL-FACS Hardware Architecture Overview

The Mitsubishi MEL-FACS hardware architecture is based on the MELSEC iQ series PLC/Modules (5 slots rack) with
distributed I/0 modules and GOT2000.

STA]

Ethemet Metwork Mo.1

STA

Figure 1 Five slots rack with iQ series PLC and Modules and GOT1000 GT16

1.2 MEL-FACS Software Overview

The Mitsubishi MEL-FACS contains a software library which provides a complete framework for a typical assembly line
manual workstation.

The features of the software library include:

Support for “continuous moving” and “stop in station” assembly line concepts,

Support of pre stop areas for “stop in station assembly” lines,

Support of “Dual-GOT” — two GOT’s on either side of the Assembly Line station
Support of Multi-Foot Print stations — Multiple Work Stations share single PLC and GOT
Handling of part reject,

Handling of station and task bypass configuration,

Model specific build data (up to 200 build configuration),

Direct control of all sensors and actuators connected via physical I/O channels,
Managing of RFID systems in different configurations,

Support for typical assembly tools (e.g. error proofing sensors, stitching and multi spindle controller, vision
systems and barcode reader),

MITSUBISHI 1 MEAU - Engineering Group
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e  Support of indicator lights in different configurations,

e Standard sequencing of a typical assembly station operations (e.g. read RFID, determine prerequisites, lookup
model build data, enable tools and operations, write RFID).

1.2.1. Device Integration and Adding Functionality

The Mitsubishi MEL-FACS software library also controls all devices which are connected via physical I/O channels to
the MEL-FACS control system.

All other devices (e.g. vision systems, multi spindle controller) have to be integrated by means of additional user
application. The software library provides standard data interfaces for these devices with predefined parameter input
and output areas.

The software library function blocks are sequenced by means of function block input and output parameters. The
standard sequence of function block is capable to control a typical manual workstation. It is possible to integrate
additional functionality in order to control “special purpose” assembly stations (e.g. pallet load or unload station) or
manual workstations with additional assembly devices. The interlocking (sequencing) of the operations is open to the
user application.

MITSUBISHI 2 MEAU - Engineering Group
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2 Hardware Architecture

The following diagram shows the typical manual control system with MEL-FACS enclosure.

e The Hardware configuration like Fieldbus, RFID controller and the enclosure style may vary based on the
Project/Customer

/P 67 ETHERNET SWI

OPTIONAL HM| (Door

Moumed, Q-Bus)
MULTI-SPINDLE FASTNER,
HAND HELD TOOL. etc,

-
N
RFID
EQUIPMENT
Fiel 8z toSerinl
o riw ¢

‘ szosmonai

FIELDBUS

Figure 2 Typical Manual Control System
The MEL-FACS enclosure control system main components

e iQ Series PLC system, includes base rack, power supply, PLC with Built-in Ethernet port, CC-Link IE Field module,
CC-Link Device Level module, Omron RFID module an optional Ethernet module.
e Hoffmann enclosure with pre-built connectors for 24VDC power, Ethernet and CC-Link network.

The typical MEL-FACS IP 67 enclosure is shown as below

MITSUBISHI 3 MEAU - Engineering Group
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2.1 PLC and Modules

The hardware configuration of PLC is listed in the following table.

Slot Number Module Type PLC Address
PLC CPU — QO6UDV CPU with

0 4M SRAM Cassette -

1 CC-Link IE Field - QJ71GF11-T2 | 00-1F

2 QJ71E71 -100 20-3F

3 Omron RFID - EQ-V680D2 40-5F

4 CC-Link QJ61BT11N 60-7F

5 Spare -

Notice

The address assignment shall not be changed by the user

* The Fieldbus an/or I/O configuration may vary based on the Project/Customer

2.2 CC-Link Network

SLOT

Q Series

PLC CPU - Q06UDV CPU

CC-Link IE Module 00

Ethernet Module 20

Omron RFID Module 40

CC-Link 60

a|lh|W|IN|FL|O

X1000

Spare

Pre-Stop Raised

X1001

Pallet at Entrance/Prestop

X1002

Station Stop Raised

X1003

Pallet at Exit/Station Stop

X1004

Reject/No Build Pallet PB

X1005

Team Leader Call PB

X1006

Early Release Part Pushbutton

X1007

OUTPUTS (Non-Motion)

Part Present in Station

X1008
X1009
X100A
X100B
X100C
X100D
X100E
X100F

Downstream High Level

E-stop Pressed

Pallet Leaving STA Stop

Pallet Leaving PRE Stop

spare

spare

spare

spare

OUTPUTS (Non-Motion)

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

OUTPUTS (Non-Motion) OUTPUTS (Non-Motion)

MITSUBISHI
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Y1040 Task Indicator Lamp 1 Y1048 Task Indicator Lamp 9
Y1041 Task Indicator Lamp 2 Y1049 Task Indicator Lamp 10
Y1042 Task Indicator Lamp 3 Y104A Task Indicator Lamp 11
Y1043 Task Indicator Lamp 4 Y104B Task Indicator Lamp 12
Y1044 Task Indicator Lamp 5 Y104C Task Indicator Lamp 13
Y1045 Task Indicator Lamp 6 Y104D Task Indicator Lamp 14
Y1046 Task Indicator Lamp 7 Y104E Task Indicator Lamp 15
Y1047 Task Indicator Lamp 8 Y104F Task Indicator Lamp 16

X1060 Error Proofing Sensor 1 X1068 Error Proofing Sensor 9
X1061 Error Proofing Sensor 2 X1069 Error Proofing Sensor 10
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

OUTPUTS (Non-Motion)

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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The standard CC-Link Network is configured by using IQ Navigator. All the stations are pre-configured as the defined devices

in the above table. The following diagram shows the standard pre-configured CC-Link network.

Mode Setting: [VE,JMndE -] TX Speed: [155“,,,5 v] Link Scan Time {Approx.): 50.85 ms
B Station No. Model Name Station Type Version | % of STA Occupied Cs;;fg:;f‘g Remote Station Points RESE’“;’S’ Tnvalid SE'H";E"'QE"';:::\:'ZE(W”':: = Station-specific mode setting
W | oo qssIN Master Station
B B | Y1 AJGSFBTAS-1DE Remote [/0 Station ver.1  1stationOccupied  Single 32Points No Setting
=y | 22 AJGSFETA2-IGTE Remote 1/0 Station Ver.i  1StationOccupied  Single 32Points No Setting
= | 33 AMSSFETA2-18TE Remote [/0 Station Ver.i  1StationOccupied  Single 32Points No Setting
B | 44 AJGSFBTAS-15DE Remote [/0 Station Ver.1  1StationOccupied  Single 32Points No Setting
= | 55 AJGSFETA4-16DE Remote 1/0 Station Ver.i  1StationOccupied  Single 32Paints No Setting
S | 66 AJGSFBTAS-150E Remote [/0 Station Ver.i  1StationOccupied  Single 32Points No Setting
B | 777 AJGSFETAS-16DE Remote 1/O Station Ver.i  1StationOccupied  Single 32Points Reserved Station
= | 88  AJGSFETAS-18DE Remote 1/0 Station Ver.i  1StationOccupied  Single 32Paints Reserved Station
= | 98 AMSFBTA2-16TE Remote [/0 Station Ver.1  1StationOccupied  Single 32Points Reserved Station
=y | 1010 AJGSFETA2-6TE Remote 1/O Station Ver.i  1StationOccupied  Single 32Points Reserved Station
£ | 11711 Gen. Inteligent Device Station| Inteligent Device Station Ver.2  1StationOccupied  Quadruple  64Points No Setting | 54 64 128
B, | 1212 Gen. InteligentDevice Station| Inteligent Device Staton ~~ Ver.2  1StatonOcauped  Quadruple  54Points Mo Setting 54 64 128
1313 Gen. InteligentDevice Station| Inteligent Device Staton ~ Ver.2  1Station Occupied  Quadruple  640Paints No Setting 54 54 128
E | 1414  Gen. InteligentDevice Station Inteligent Device Staton ~ Ver.2  1SttonOcauped  Quadruple  54Points No Setting E 54 128
B, | 1515  Gen. InteligentDevice Station| Inteligent Device Staton ~ Ver.2  1StatonOcauped  Quadruple  54Points Mo Setting 54 64 128
16f15  Gen. InteligentDevice Station| Inteligent Device Staton ~ Ver.2  1Station Occupied  Quadruple  640Paints No Setting 54 54 128
E | 1717 Gen. InteligentDevice Station| Inteligent Device Staton ~ Ver.2  1StatonOcauped  Quadruple  54Points No Setting E 54 128
£ | 1818 Gen. InteligentDevice Station|Intellgent Device Staton  Ver.2  1StatonOccuped  Quadruple  54Points No Setting 54 [ 128
4 i, ] »
I STA#1 STAH2 STAH3 STAH4 STAHS STAHE STAHT STAHB STAH9 STA#I0  STA#I1  STAH12  STA#13  STA#d  STA#IS  STAHIE  STAHI7  STAf
RSVD STA RSVDSTA RSVDSTA RSVD STA
GUBIBTTIN
STAZD Master
Ver.
All Conrect Court
18
Total STA18
AJGSFBTAZ- AJGSFBTAZ- AJGSFETAZ- AJGSFETAZ- AJGSFBTA4- AJGSFBTAL- AJGSFETAS- AJGSFETA4- AJGSFBTAZ- AJGSFBTAZ- Gen.intelig Gen.lntslip Gen.Intelig Gen.Intelig Gen.intelig Gen.Inslig Gen.Intelig Gen. Ir
16DE 16TE 16TE 16DE 16DE 1 16DE 16DE 16TE 16TE  entDevice entDevice emDevice entDevice entDevice eniDevice entDevice ert De
Station Station Station Station Station Station Station Stat

T i

] b

Figure 3 MEL-FACS CC-Link Configurations
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3 Software Architecture

3.1 MEL-FACS Software Overview

The MEL-FACS MWS functions blocks are grouped into three categories: Core Function Blocks, OEM Function Blocks
and OEM Logic. The functions of each category are listed below:

Core Function Block

e Perform foundation tasks such as communication and configuration memory map handling
e Interact with conveyors and RFID to identify part locations and part types

e  Provide status feedback to FACS Configuration System

e Handle eHMI screens

OEM Function Block

e Perform interface functions with OEM Logic such as:
o Providing Tasks Start, Program # to OEM Logic
o Receiving Task Status from OEM Logic

Updating RFID database

o

OEM Logic
e Perform specific tasks
e Interface with OEM Function Blocks by
o Receiving Task Start and Program # from OEM FBs
o Sending Task Status to OEM FBs after Task completed

The following diagram shows the relationship between these three categories in MEL-FACS software.

S Station Task
Bar Code Read Sa
* Bar Code Readers OEM OEM = 8 Sequence
. Spmdles < > < > gn = Inf ti
« Stitching Tools Logic Function Blocks £5|,| rormaton
w/Sockets Tray SEp §
. 0 > .
* Testing i S %
¢ Torque Tools N / oFACS
e Vision Systems Core R stat
* Other Devices Function Blocks 2= s
(Press, Robot, etc.) MIFACS Software ‘g g Information
58
H =
e RFID
¢ Pick Sensors/Lights
e Error Proofing Sensors
e Indicators
Figure 4 Software System Architecture
MITSUBISHI 7 MEAU - Engineering Group
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3.2 MEL-FACS FBs
The following list shows the defined Function Blocks of MEL-FACS MWS. For details please refer to Chapter 4.

Core Function Blocks:

e  Administration

o

o

o

o

FACS_Send_Recv — Handling TCP/IP communication between Configuration server and PLC
Prerequisite — Determining whether or not station prerequisites are fulfilled
Model — Looking up model names

Station and StationStatus — Summarizes all Task Status and hanle OEM/Config inputs to generate outputs
to all other Task FBs

e Interfaces

o eHMI - Displaying tasks configuration

e Tasks
o Pick Sensor —Handling all the tasks of Pick Sensors and lights
o  ErrorProof — Handling all the tasks of Error Proofing sensors
o Indicators —Handling all the indicators with assigned tasks

OEM Function Blocks

e  Tasks

o StitchingTool — Handling all the tasks of Stitching Tools

o StitchToolSpdleBckp — Handling the tasks of Stitching Tool to backup “Failed” or “Bypassed” spindles in
previous or current station

o SocketTool —Handling the sub tasks of Stitching Tool with Socket Trays

o MultiSpindle — Handling the sub tasks Multi-Spindle Tools

o Tests —Handling the sub tasks of Testing system

o Vision —Handling the sub tasks of Vision system

o BCReader — Handling the sub tasks of Bar Code Reader system

o Generic4 — Handling all systems with 4 pre-assigned tasks, such as Robot/Servo and Universal

o Generic8 —Handling all systems with 8 pre-assigned tasks, such as Press and Lube

o Station —Handling overall station tasks

o GenericBackup —Handling Generic Backup tasks repaired by operator at Backup station or Repair station
without Tools

OEM Logic

OEM Logic Function Blocks are developed by OEMs to operate specific tools and/or tasks when implementing an
assembly line application. Please contact Mitsubishi for available OEM Logics Function Blocks that can be integrated
with the MEL-FACS Library.

MITSUBISHI 8 MEAU - Engineering Group
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3.3 Data Area and Data Flow

3.3.1. RFID Station with only “Main Work Area”

Received from
Server

Main Work Area

T B

BN

@ Station Data Area

u Send to Server
Model #1

Model #200

Figure 5 Station Data Flow with only a “Main Work Area”

Station reads the RFID tag data and transfer into SDT -RFID_Data_DB (Sta_RFID ) as soon as new part enters

Based on the model type read from tag, the model specific build data is determined and transferred into SDT -

The tasks status information is transferred into RFID tag SDT -RFID_Data_DB (Sta_RFID ) after tasks completed

es the station.

The tasks status and station status information is transferred to SDT - From_Sta_DB (Sta_Status) and send

1.
the station.
2.
Cur_MdI_DB (Cur_mdl).
3.
and before the part leav
4.
together back to FACS sever.
MITSUBISHI
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3.3.2. RFID Station with “Pre-Stop Area”

Pre Stop Area Main Work Area

Received from
Server

Pre Stop Data Area

u Send to Server
Model #1

Model #200

Figure 6 Station Data Flow with a “Pre-Stop Area”

1. Station reads the RFID tag data and transfers into SDT -RFID_Data_DB (PreSta_RFID ) as soon as new part

arrives

at pre-stop.

2. Tag data will transfer into SDT -RFID_Data_DB (Sta_RFID ) as soon as part arrives at station stop.

3. Based on the model type read from tag, the model specific build data is determined and transferred into DUT -
Cur_MdI_DB (Cur_mdl).

4. The tasks status information is transferred into RFID tag SDT -RFID_Data_DB (Sta_RFID ) after tasks completed
and before the part leaves the station.

5. The tasks status and station status information is transferred to SDT - From_Sta_DB (Sta_Status) and send
together back to FACS sever.

MITSUBISHI
ELECTRIC
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Software Implementation and PLC Configurations

4.1 Project 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. Base Project Structure

All MEL-FACS FBs are called from respective programs

-k} MELFACS_Core_Programs w410
E,Ej Program
. @) MELFACS_Core v4.10
- MELFACS_eHMI v4.10
- MELFACS_eHMI_GOT2 v4.10
[} MELFACS_Recv v4.10
w1l MELFACS_ Status v4.10

-L3} MELFACS Task_Programs v4.10
58

{4 01_Task_PickSensor v4 .10

hﬁ 01_Task_Pick5ensor 1032 w4.10

{4 02_Task_ErrorProofing v4.10
{8 03_Task_SocketTool v4.10
(%) 04_Task_BarCode v4.10
({4 05_Task_Lube v4.10

(%) 06_Task_Generic v4.10

(-4 07_Task_Generic_Backup v4.10
hﬁ 08_Task_MultiSpindle w410
({4 10_Task_Tests v4.10

(%) 11_Task_StitchTool v4.10

,‘ﬁ 12 _Task_StitchTool_Backup w4.10

{Eﬂ 13 Task_Vision w410
-8 14_Task_Indicator v4.10
-4} 15_Task_Robot v4.10

(-4 16_Task_Press v4.10

Figure 7 MEL-FACS MWS Program Structure — cont’d
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L. MULTL_FOOT_PRIMT _Task_Programs v4.10
EI1E':_"| Program

hﬂ 01_Task_PickSensor I1032_MFP_B w410
hﬁ 01_Task_PickSensor_1032_MFP_C w410
hﬂ 01_Task_PickSensor_MFP_B w4.10
hﬂ 01_Task_PickSensor_MFP_C w4.10
hﬂ 02_Task_ErrcrProcfing_MFP_B +w4.10
hﬁ 02_Task_ErrerProcfing_MFP_C w4 10
{4 03_Task_SocketTool_A w410

{4 03_Task_SocketTool_B v4.10

[-{{#) 03_Task_SocketTool_C v4.10

tﬁ 04_Tazk_BarCode PMFP_B w4.10

hﬁ 04 Task_BarCode MFP_C 4,10

hﬂ 05_Task_Lube MFP_B +4.10

tﬂ 05_Task_Lube MFP_C w410

tﬁ 06_Tazk_Generic_MFP_B w410

hﬁ 06_Task_Generic_MFP_C w410

hﬂ 07 _Task_Generic_Backup_MFP_BE +4.10
tﬂ 07 _Task_Generic_Backup_MFP_C w410
hﬁ 08_Tack_MultiSpindle_MFP_& w410
hﬂ 08_Task_MultiSpindle_MFP_B +4.10
hﬂ 08_Task_Multispindle_MFP_C +w4.10
-4 10_Task_Tests_MFP_A v4.10

[i]-{#) 10_Task_Tests MFP_B v4.10

{4 10_Task_Tests_ MFP_C .10

hﬂ 11_Task_StitchTool_MFP_E w4.10
hﬂ 11_Task_StitchTool_MFP_C w410
hﬂ 12 _Task_StitchTecl_Backup_MFP_B w410
{4 12_Task_StitchTool_Backup_MFP_C v4.10
hﬂ 13 Task_Vision_PFP_& w410

hﬂ 13 _Task_Vision_MFP_B w410

hﬂ 13 _Task_Vision_MFP_C w410

hﬂ 15 _Task_Robot_MFP_B w410

hﬂ 15 Task Robot MFP_C w410

[-{{#) 16_Task_Press_MFP_B v4.10

() 16_Task_Press MFP_C w10

ﬂﬁ MELFACS Core MFP_B w410

{Eﬂ MELFACS Core MFP_C w410

ﬂﬁ MELFACS_eHMI_MFP_E 4,10

ﬂﬁ MELFACS eHMI_MFP_C wd 10

ﬂﬁ MELFACS Status_MFP_B w4.10

-4 MELFACS_Status_MFP_C v4.10

Figure 7 MEL-FACS MWS Program Structure
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4.1.2. User Library
All Core, Task and OEM Function Blocks reside in User Library.

.

i1 {2y BCReader v4.10

Joy eHMI_Auto v4.10

o eHMI_Display v4.10

4oy eHMI_WorkPosition vw4.10
- ErrorProof w410

-y FACS Recv w410

- FACS StaStatusSend w410
-c# FC_Word_To_DWord v4.10
-l Genericd v4.10

-l Genericl vw4.10

-y GenericBackup v4.10

- Indicators v4.10

-y Model v4.10

i MultiSpindle vw4.10

-l PickSensor w410

-l PickSensor 1032 v4.10
-l Prerequisite v4.10

-l SocketTool w410

gy Station v4.10

- StationStatus v4.10

- StitchTool w410

- StitchToolSpdleBokp w410
-l Tests w410

-y Vision w410

4.1.3. Structured Data Types
[-Lg) MELFACS Task_Programs w410
a Program
- Global Label

% FB/FUN
o Elﬂ Structured Data Types
<L MELFACS_Core_Programs~4.10 i EF. BarCode_ DB

ﬁ Program il B® BkpDCTool DB
w-#fy Global Label L B® Generic_DB
- FB/PUNO BS GenericBkp_DB
E|14-{_;3 Structured Data Types L] EF. Lube DE

----- BR Build_Data_Array - H% Press_DB

----- B% Comm_DB A% Robot_DB

----- B% Core DB A% SocketTool DB

----- BS Cur_MdI_DB --H% Spindle DB

----- E=| From_5ta_DB EFI StitchTool_DB

----- B% To_Sta DB -H% Test DB

----- BR To_Sta_Intrmdt_DB - H% Vision_DB

Figure 8 MEL-FACS MWS User Library FBs and SDTs
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4.1.4. Global Labels
Project
[F o Go 2] A

[#-8% Parameter

ﬁ; Intelligent Function Madule
‘I} Global Device Comment

[—]{E Global Label

Ay MELFACS_eHMI v.10

A MELFACS_eHMI_GOT2 v4.10
-4 OEM_GOT v4.10

-4 TRAINING_GOT v4.10

+-fig Program Setting

E
-5 POU
E
E

% Device Memory
]@ Device Initial Value

Bl @t o B 2

|<ALL>

- ¢ MELFACS_Core_Function_Blocks v4.10
|_——_|L.,%'J MELFACS_Core_Programs v4.10
{jB Program

£ Global Label

. LAy MELFACS_Core v4.10

. FB/FUN

-- Structured Data Types
Bl MELFACS Task_Programs v4.10
{]B Program

1 Global Label

% Auto_Station v4.10

% Manual_Station v4.10

| LAy MELFACS_WP v4.10
% FB/FUN

-- Structured Data Types

B-L.g) MULTLFOOT_PRIMT_Task_Programs w4.10
{]B Program

=1 Global Label

Ay Auto_Station B v4.10

- Ay Auto_Station_C v4.10

A% Manual_Station_B v4.10

A% Manual_Station_C v4.10

A% MELFACS_MFPB +4.10

Ay MELFACS_MFPC w410

{2 FB/FUN

-{B% Structured Data Types

-

Figure 9 MEL-FACS MWS Project and User Library Global Labels
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4.2 Parameters
This section describes several key PLC parameters that need to be configured properly.

4.2.1. PLC System
The default Timer Limit Settings should remain shown in below.

a ™y
ey T ==

PLC Mame

IPLC File |PLCRAS |BootFile |Program |SFC  |Device |10 Assignment |Multiple CPU Setting |Built-n Ethernet Port Setting |

—Timer Limit Setting

lenicpeed I 100 ms (ims—1000ms) Common Pointer Mo, P IU After  (0-—4025)

High Speed IlO.UU ms (0.01ms-—-100ms)

—RUN-PALISE Contacts Points Occupied by Empty Slot (*1 *2) |16 VI Points
RUN X (¥D--X1FFF) —System Interrupt Settings
PAUSE X (X0-—-X1FFF) Interrupt Counter Start Mo, C I (0--256)
~Latch Data Backup Function Fixed Scan Interval
[~ Execute by Contact 123 I 100.0 ms (0. 5ms--1000ms)
Device Mame I 'I I 129 I 40.0 ms {0.5ms—1000ms)
[¥ Backup all files in standard RAM 130 I 20.0 me (0.5ms—1000ms)
—Remote Reset 131 I 10.0 ms (0.5ms—1000ms) High Speed Interrupt Settings
[~ Allow

—Interrupt Program / Fixed Scan Program Setting
—Output Mode at STOP to RUN

" Previous State
" Recaloulate(Output is 1 scan later) —A-PLC Compatibility Setting
v Use spedial relay [ special register from 5M/SD 1000

[ High speed execution

rFloating Point Arithmetic Processing

™ Petform internal arithmetic operations in double precision

—Service Processing Setting

~Inteligent Function Module Setting ¢ Execute the process as the scan I 5,
time proceeds

Interrupt Pointer Setting | ¢ Specify service process time I 10.0 ms (0. 2ms—-1000ms)

|'Module Synchronization ¢~ Spedfy service process I Times {110 Times)

¥ Synchronize inteligent module's pul execution counts
IR LES I SRS By Se ' Execute it while waiting for constant scan setting

—Euilt-in CC-Link Setting
[~ Use built-in CC-Link r~PLC Module Change Setting

(*1)Setting should be set as same when using multiple CPU. PLC Module Change Setting |

(*2)The items indicated in green are set in MELSOFT Navigator.

Print Window. .. Print Window Preview | Acknowledge XY Assignment | Default

Figure 3 MEL-FACS System Configuration
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4.2.2. PLCFile

A PLC File is configured to support File Registers, Extended Data Registers, and Extended Link Registers as shown in
below.

el ™
eresos e

PLC Name |PLC System LCRAS |BootFile |Program |SFC  |Device |1/0 Assignment |Multiple CPU Setting | Built-n Ethernet Port Setting |
—File Register —Device Initial Value
" MNotUsed ¢ Mot Used
i~ Use the same file name as the program " Use the same file name as the program
Corresponding Memory I LI Corresponding Memory I LI
¢ Use the following file " Use the following file
Corresponding Memory IStandard RAM (Drive 3) LI Corresponding Memory I LI

File Name I R_FILE File Mame I

Capacity I 1000 K Points

(1K to 4480K Points : Extended SRAM cassette is r~Fille for Local Device
needed when the setting exceeds 384 points) & Not Used
I~ Tramsfer ko Standard ROM at Latch data backup operation,
Following settings are available in device setting €' Use the following fle
when select "Use the following file™ and specify capacity. :
-Change of latch(2) of file register. Corresponding Memory I LI
-Assignment to expanded data register fexpanded link

register of part of file register area. File Name I

—Comment File Used in a Command —File used for SP.DEVST/S.DEVLD Instruction
% Not Used {* Not Used
" Use the same file name as the program " Use the following file

Corresponding Memory I Corresponding Memory I

™ Use the following file Eaitm I
Corresponding Memaory I
Capacity I K Paoints

File Name I {1K~-512K Points)

Print Window. .. Print Window Preview | Acknowledge XY Assignment | Default

Figure 4 PLC File Configurations
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4.2.3. Device

It is also critical to configure the latches for L Relay bits, W Registers, and ZR registers as shown in Figure 5 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)

0 Parameter Setting @

PLC Mame |PLCSystem |PLCFie |PLCRAS |BootFile |Program |SFC  Device |1/ Assignment |Multiple CPU Setting | Built-in Ethernet Port Setting |

Sym. |Dig. Ezi‘;’;e Lagﬁrgl) Lag‘d{n LESEEZ} Lagdw Local Device Start | Local Device End

Input Relay X |16 8K
Output Relay Y [16 8K
InternalRelay | M | 10 60K

Latch Relay L 10 32K 0 32767
Link Relay B |16 B0K
Annunciator F [10 0K
Link Special SE | 16 2K
Edge Relay Vv [ 10 0K
Step Relay S [10 3K
Timer T [10 K
Retentive Timer | ST [ 10 1K
Counter C [10 512

Data Register D [ 10 40K 0 40355
Link Register w [16 0K
Link Spedal SW [ 16 1K
Index Z [10 20

) The total number of device paints is up to 50K words.
[1-] 1!
Fehejiol i | [Elles Latch(1) : Able to dear the value by using latch dear.

.5 . Latch{2) : Unable to dear the value by using latch dear. Clearing will be executed by program.
23 KWerds  gcan time is extended by the latch range setting (including L).

) X — i If the latch is necessary, please set the required minimum latch range.

Bit Device 173.0 KBits When using the local devices, please do the file setting at PLC file setting parameter.

Word Device

File Register Extended Setting

Capacity 1000 K Points
Following setting are available
| Device | Latch (1) | Latch (1) | Latch (2) | Latch (2) | Device No. | Device Mo. | when select "Use the follawing file™
sym. |Dig. | oo Start End Start End Start End in file register setting of PLC file setting.
- Change of latch(2) of file register.

File Register ZRR)| 10 | 968K 100000]  743993]ZR0 ACHIEAE - Assignment to expanded data
Extended Data D |10 OK register fexpanded link register of a part
Extended Link W |16 32K 4000 JFFF Wo WPFFF of file register area.

Indexing Setting for Device Latch Interval Setting
- - - - When time setting is selected, latch by
EIIE I L2 EMD processing after the spedified time
@ Usez Z |12 After (0 - 18) ms (1to 2000ms) has passed.
" Use ZZ (% Per Scan
Print Window. .. | Print Window Preview | Acknowledge XY Assignment Default | Chedk | End Cancel

Figure 5 Device Configuration — Parameter->Devices Cont’d
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4.2.4. 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 -> Options -> Device/Label Automatic-Assign Setting as follows
for MEL-FACS MWS application

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 L2 [ Device Setting Range
E Word Device
i-E] VAR Range D L 191232 0 — 40959
w 16 L]
IR 10 800000] 991231 0 — 991231
‘.[E VAR_RETAIN Range |Latch(2) Dlatch | 10 O 50000 0 — 40959
Wlatch | 16 L]
ZR Latch| 10 700000] 749999 100000 - 749999
Bl Bit Device
: M 10 1000 57999 57000 o — 61439
B 16 ] B — EFFF
‘[ VAR_RETAIN Range [Latch(2) [Llatch | 10 30000| 32787 2758 0 — 32767
Blatch | 15 L]
E Pointer
‘. VAR Range P [ 10 ] | mo72]  40ms 1024 0 - 4095
E Timer
------ VAR Range T 10 512 4095 3584 0 - 4095
------ VAR _RETAIN Range |Latch(1) Tlatch | 10 [ ] 0
E Retentive Timer
------ VAR Range 5T 10 512 1023 512 o - 1023
------ VAR_RETAIN Range |La11:h[1) ST Latch | 10 [] i]
E Counter
------ VAR Range C 10 256 511 256 0 - 511
------ VAR._RETAIN Range |Lab:h(1j Clatch | 10 [] ]
Latch((1) : Able to clear 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.
CK | Cancel

Figure 6 Device Configuration — Auto Assign Devices for Labels
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4.2.5. Built-in Ethernet Port

The front port of the PLC is used to communicate with the Configuration System thus it has to be configured
properly to receive the station configuration information and provide status information to the Configuration
System. Figure 7 illustrates the parameters that need to be configured for proper communication. In the MEL-FACS,
Channel 2 is used to receive/send data from/to the sever-based configuration system such as eFlex from Elite
Engineering

The channel are configured to be “Unpassive” meaning that the Configuration System has to establish TCP
connections with the PLC front port before data exchanges can take place. Port 2049 is used for receiving/sending
the data from/to eFlex.

i ™y
Built-in Ethernet Port Open Setting l_th
IP Address/Port Mo, Input Format m
Frooco Opensyten [1ce Comecton| ft | Destoaton | Destnnton | tartDevce toSor

1 |UCP  |[MELSOFT Connection = -

2 |TCP + |Socket Communication  « |Unpassive 2045

3 |TCP + |MELSOFT Connection -

4 |TCP » |MELSOFT Connection hd

5 |TCP + |MELSOFT Connection -

6 |TCP + |MELSOFT Connection -

7 |TCP + |MELSOFT Connection -

8 |TCP + |MELSOFT Connection -

g |TCP + |MELSOFT Connection -

10 [TCP + |MELSOFT Connection -

11 [TCP + |MELSOFT Connection -

12 [TCP + |MELSOFT Connection -

13 [TCP + |MELSOFT Connection -

14 |TCF » |MELSOFT Connection hd

15 [TCP + |MELSOFT Connection -

16 [TCP + |MELSOFT Connection = -

(*) IP Address and Port Mo. wil be displayed by the selected format.

Please enter the value according to the selected number.

End Canicel
- &

Figure 7 Built-In Ethernet Port Configurations
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4.3 POU - Program Layout
The following diagram shows the calling structure of all the function blocks in Main program.

POU Programs

FACS_Recv FB

RFID FB User Library

Prerequisite FB
Pick Sensor Program Pick Sensor FB
Model FB
Error Proofing Sensors i
Program Error Proofing Sensor FB
eHMI_WorkPosition
Indicator Program Indicator FB
FACS_StaStatusSendFB
Stitching Tool Program Stitching Tool FB
Instance #1 -12
call F————]
Main Backup Hand Tool - Individual Backup
Program Tool FB
Instance #1 -8
— Call F—— ]
Stitching Tool w/Socket Individual Stitching
Program | Tool w/Socket FB
Press Program H— Press FB
Lubrication Program Lubrication FB
Instance #1 -8
Call f—mm—

Individual Test/
Gauge FB

Test/Gauge Program

Instance #1 -4

Call
Multi-Spindle Program Individual MSP FB

Instance #1 -2

Call
BarCode Reader > Individual Bar
Program Code Reader FB
Instance #1 - 10
call
Vision Program > Individual Vision

FB

Figure 8 Program Structure

The User Library Task programs are put in PLC scan as required per station configuration. The multiple task FBs are called
inside programs as per station configuration
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4.4 POU - Structure Data Types

4.4.1. SDTs for MEL-FACS — Management Data
The following table shows the defined SDT for MEL-FACS MWS Project.

Data Type

Label Name

Description

Build_Data_Array

Model_Build_Data_Array

Configuration data — 200 Models Build Data
received from FACS in Word Array Format

Communication headers/data between ECS

Comm_DB FACS_Comm and PLC

Core_DB FACS_Core Prerequisites/build model lookup/others
Cur_Mdl_DB Cur_Mdl Current model data

From_Sta_DB Sta_Status Data to send to FACS after each machine cycle
To_Sta_DB Cfg Configuration data received from FACS

To_Sta_Intmdt_DB

Cfg_Recv_Buffer/Cfg_Recv_Blocks

Configuration data received from FACS in
Word Array Format

4.4.2. SDTs for Tasks — Process Data

The following table shows the defined SDT for tasks (Process Data) Library. Please refer Chapter 5 for detailed
information of individual SDT.

Data Type

Label Name

Description

BarCode_DB

BarCode

Tasks enable bits and status code for Barcode Readers

BkpDCTool_DB

Bkp_StitchTool

Tasks enable bits and status code for Backup Stitching
Tools

Generic_DB Generic Tasks enable bits and status code for Generic operations

GenericBkp_ DB Bkp_Generic Tasks enablg bits and status code for Generic Backup by
Operator without Tools

Lube_DB Lube Tasks .enable bits and status code for Lubrication
operations

Press_DB Press Tasks enable bits and status code for Press operations

Robot_DB Robot Tasks enable bits and status code for Robots

SocketTool_DB SocketTool Tasks enable bits and status code for Stitching Tools
w/Socket

Spindle_DB Spindle Tasks enable bits and status code for Multi Spindles

StitchTool_DB StitchTool Tasks enable bits and status code for Stitching Tools

Test_DB Testing Tasks enable bits and status code for Test operations

Vision_DB Vision Tasks enable bits and status code for Vision Operations
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5 Function Block Library

Below is a current list of MEL-FACS Function Blocks and Functions in User Library.

Function Block Name | Version Programming Description
Language

Core
FBs

ErrorProof v4.10 Structured Ladder handle all the tasks of Error Proofing sensors Core
Tasks
PickSensor v4.10 Structured Ladder handle all the tasks of pick sensors and pick lights FBs
Indicators v4.10 Structured Ladder handle the light indicator with assigned tasks
OEM
Tasks
FBs
eHMI_Display v4.10 Structured Ladder handle all the status display on eHMI screen eHMI
FB
eHMI_WorkPosition v4.10 Structured Ladder handle all the tasks status screens for MWS >
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Function Block Name | Version Programming Description
Language
eHMI_Auto v4.10 Structured Ladder handle all the tasks status screens for Auto
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Below is a current list of MEL-FACS Global Labels and associated Structured Data Types in User Library.

Global Labels Name

Structured Data Type
Name

Description

Core

Global
Labels
& SDTs

Lube Lube_DB Generic8 FB is called by certain programs such as Lubrication and | OEM
Press. The purpose of this Label and SDT is to handle the system | Tasks

Press Press_DB with 8 pre-assigned tasks Global

Labels

Generic Generic_DB Generic4 FB is called by certain programs, such as Robot and & SDTs
Universal. The purpose of this Label and SDT is to handle the

Robot Robot_DB system with 4 pre-assigned tasks

Testing Test_DB handle the tasks of test system

StitchTool StitchTool_DB the tasks of stitching tool

BarCode BarCode_DB handle the tasks of barcode reader system

Vision Vision_DB handle the tasks of vision and camera system

Spindle Spindle_DB handle the tasks of multiple spindles system

Bkp_StitchTool BkpDCTool_DB handle the tasks of backup stitching tool

Bkp_Generic GenericBkp_DB handle the tasks of Generic Backup by Operator without Tools

SocketTool SocketTool_DB handle the tasks of stitching tool with socket tray

eHMI_Select eHMI_Sel_PB Handle Selection PBs from Main and Task Status screens System

Label

eHMI_Display eHMI_Disp Handle all the Status display of Tasks on Main screen and Task r:Iaied
Status screens SDTs

eHMI_General GOTGeneral Handles all GOT related System Parameters

GOT1_CycleData CycleData Handles display of Cycle related Data like Model, Serial Number
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Following diagram shows the Data Flow among all FACS FBs in the Library

FACS_RecvFB

RFID Tag

|

RFIDFB

-

C )

L4 Prerequisite FB ModelFB
- Task#2 FB - Task#m FB

Machine Sequence — Different Task FBs

|

OEM Logic

- FACS StaStatusSendFB

Task#1 FB

Figure 15 eFACS, MEL-FACS and OEM Logic Communication structure
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5.1 Prerequisite Management
The purpose of this function block is to determine whether or not station prerequisites are fulfilled.

5.1.1. Function Block and Parameters

Function Block Name Instance Data Block Revision History
Prerequisite Inst_Prerequisite V4.10 V4.02
Inst_Prerequiste
Prerequisite

EN ENO -

RFTag_ReadComplete — i_bStart o_bFB_OK —

0—— I_wMultiFootPrintPos o_bFB_Ermor —

Cfg.Global_Byte_MNumber— i_wGlobalByteMNum o_wErrorld —

Cfg.Stn_Tsk1_TskNr— i_wStaByteNum 0_bDone ——FACS_Core.Pre_Req_Done
Cfg.StnPreReq_TskNr—| i_wn_nStaPreReq o_bGlobalEnable ——FACS_Core.Global_Task_Enable
Sta_Task_Index—— i_wnStaTasklndex o_bOK ——FACS_Core.Pre_Reg_OK

Cfg.Starting_Task_MNumber— i_wStaringTaskNumber o_bNOK ——FACS_Core.Pre_Reg_NOK
Cfg.Ending_Task_MNumber—— i_wEndingTaskNumber o_bRepairConfirmReq |~
Identifier Class Type Description User/System
i_bStart Input Bit Start prerequisite determination User
=0 for Multi-Foot Print Position A User
i_wMultiFootPrintPos Input Word =1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
i_wGlobalByteNum Input Word Byte # in RFID for the Global Status System
i_wStaByteNum Input Word Station Task Number in RFID System
Word — System
i_wn_nStaPreReq Input (1..10, PreRequisite two dimensional array
1..10)
Word RFID Data including Header and Task Status info System
i_wnStaTaskindex Input (0..2100) from Previous Stations and update from
- current station
i_wStartingTaskNumber | Input Word Starting Task Number System
i_wEndingTaskNumber | Input Word Ending Task Number System
o_bFB_OK Output | Bit Function Block OK User
o_bDone Output | Bit Prerequisite determination complete System
o_bGlobalEnable Output | Bit Global Status is OK System
o_bOK Output | Bit All prerequisite conditions are met System
o_bNOK Output | Bit Any or all Prerequisite conditions are not met System
o_bRepairConfirmReq Output | Bit If any of the PreRequisites Tasks are Repaired User
o_bFB_Error Output | Bit FBin Error User
o_werrorld FB Error Code H101 - If i_wArea is greater than 2, | User
Output | Word . .
H102 - If i_wGlobalByteNum is other than 100
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5.2 Model Management

The purpose of this function block is to look up the model names and configuration for the current model after pallet
enters the station and reads RFID tag.

5.2.1. Function Block and Parameters

Function Block Name Instance Data Block Revision History
Model Inst_Model V4.10 V4.02
Inst_Madel
Model
EN ENO —
FACS Core.Pre_Req OK—— i_bStart o bFB_ QK —
Reset— I_bOpReset o_bFB_Error —
Sta_Task_Index—— i_wnSta Taskindex o_wErrorld —
Cfg—— i_stCfg o_bDone ——FACS_Core Model_Daone
Model_Build_Data_Array — i_stModelBuildData o_bModelFound ——FACS_Core Model_Found
Cur_MdI_Array_Length—— i_wCurMdlArrayLength o_bModelNotFound ——FACS_Core Model_Unknown
Cfg.RFIdTagPUNOfset— i_uRFIdTagPUNOffset o_wModelindex ——FACS_Core Model_Index_Value
o_sMedelSting ——FACS_Core Current_Model_String
o_unCurrentModelArray ——Cur_MdI_Array
o_stCurrentModel ——Cur_Mdl
Identifier Class Type Description User/Sys
i_bStart Input Bit Start build model lookup System
i_bOpReset Input Bit Reset the operation System
i_wnStaTaskindex Input Word (0..2100) RFID Data including Header and Task Status info System
from Previous Stations and update from current
station
i_stCfg Input SDT - To_Sta_DB | Configuration Data downloaded from eFACS Server | System
i_stModelBuildData Input SDT - Model Build Data downloaded from eFACS Server System
Build_Data_Array
i_wCurMdIArrayLength Input Word|[Signed] Current Model Array Length in Words System
i_URFIdTagPUNOffset Input Unsigned Word PUN offset in Model Information System
o_bFB_OK Output | Bit Function Block OK User
o_bDone Output | Bit Model lookup build complete System
o_bModelFound Output | Bit Model Found in lookup System
o_bModelNotFound Output | Bit Model Not Found in lookup System
o_wModellndex Output | Word Current model (Suffix code) index number (1-200) System
o_sModelString Output | String(12) Current model — suffix code System
o_unCurrentModelArray | Output | Unsigned Word Current Model Data extracted from Model Build System
(0..757) Data in Array format
o_stCurrentModel Output | SDT - Current Model Data extracted from Model Build System
Cur_Mdl_DB Data in SDT format
o_bFB_Error Output | Bit FBin Error User
o_wekrrorld Outout | Word FB Error Code = H101 - If i_uRFIdTagPUNOffset is | User
P greater than 50 for PRKO Project
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5.3 Error Proofing Sensors Tasks
The purpose of this function block is to handle all the tasks of Error Proofing sensors.

5.3.1. Function Block and Parameters

Function Block Name Instance Data Block Revision History
ErrorProof Inst_ErrorProof V4.10 V4.02
Inst_ErrorProof
ErmrorProof
EN EMNO —
FACS_Core.Tasks_Enable—— i_bEnable o_bFB_QK —
Heset—— i_bOpReset o_bnTaskEnabled ——ErPrf_Task_Enabled
IEFP_Sensorinputs — i_uSensors o_unTaskStatus ——ErPrf_Result
Operator_Reject—|i_bReject o_bDone ——FACS_Core.EP_Daone
FACS_Core.Pre_Req_OK—— i_bPreReqOK o_dnStartTime ——5Sta_Status EP_StarTime
FACS_Core.Pre_Req_NOK—1_bPreRegNOK o_dnStep Time ——Sta_Status. EP_EndTime
Cur_MdLErPr_Tsk_0OnMsk—— i_wnSingleMaskOMN o_bFB_Ermor —
Cur_MdLErPr_Tsk_OfMsk——'i_wnSingleMaskOFF o_wErrorlD —
Cfg. ErPri_Tsk_Bypd—— i_bnSingleBypass
Cfg. ErPrf_Tsk_Mode — i_wnSingleMode
EF_Triggerl—— i_bTriggerl
EF_Trigger?—— i_bTrigger2
EP_ReleasePB—— i_bEarlyReleasePB
EP_PartPresent—— i_bParPresent
Cfg.ErPrf_Tsk_Delay—— i_dnSingleDelay
Cfg ErPrf_Tsk_TskMNr——i_wnSingle Task
Cur_MdLErPrf_Tsk_Enbd——i_uTaskEnabled
Cfg.ErmPrf_Tsk_SeqgStart——| I_wnSeqgStart
Cfg.EnPrf_Tsk_SeqStop—— I_wnSeqgStop
Cfg.EnPrf_Tsk_Rerun_Good——{ 1 bnReRun
Cfg.ErPri_Tsk_Rerun_Reject— i_bnReRunNG
FACS_Comm.Recv_Done—— i bFACSRecvd
0—— i_uMultiFootPrintP os
Cfg.EnPri_Tsk_Area—— i_wnWorkPos
Cur_Seq_Num———i_wnCurSegNum
Bypass_Index—— i_wnGOTBypassindex
System_Clock—— i_udSystemClock
Inc_Seg Cnir—— io_bnSegReadylng------remmmmmmmnmneaeieaeany i0_bnSegReadylnc ——Inc_Seg Cntr
Sta_Task_Index—— io_wnStaTaskindex----- -io_wnStaTaskindex ——Sta_Task Index
CurSta_Task_Index—— io_wnCurTasklndex------- -io_wnCurTasklndex ——CurSta_Task_Index
Build_Index—— io_wnBuildindexs === ==sasccesamammamamammancanaanans io_wnBuildindex ——Build_Index
Cfg_Bypass_Index—— io_wnCFGBypassindex-===s===sssesecanmaanaas io_wnCFGBypassindex ——Cfg_Bypass_Index
Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start Error Proofing tasks System
i_bOpReset Input Bit Resets the Operation System
i_uSensors Input Unsigned Error Proofing sensors input address System
Word
i_bReject Input Bit Reject current work piece signal System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreReqNOK Input Bit Prerequisite condition is not OK System
i wnSingleMaskON Input Word 1-16 task mask ON configuration from current System
(0..15) model
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Identifier Class Type Description User/System
i wnSingleMaskOFF Input Word 1-16 task mask OFF configuration from current System
(0..15) model
i_bnSingleBypass Input Bit (0..15) 1-16 task bypass configuration System
1-16 task mode configuration System
=0 — Continuous
=1-Trigger 1
i_wnSingleMode Input Word
(0..15) =2 —Trigger 2
=3 —Trigger with Release PB
=4 — Trigger with Part Present
i_b Triggerl Input Bit Trigger 1 address System
i_bTrigger2 Input Bit Trigger 2 address System
i_bEarlyReleasePB Input Bit Early Release PB address System
i_bPartPresent Input Bit Part Present address System
Unsigned System
i_dnSingleDelay Input DWord 1-16 task delay time configuration
(0..15)
i_wnSingleTask Input Word 1-16 task numbers System
(0..15)
i_uTaskEnabled Input \L/J\/nosrlined 1-16 tasks enabled for the current model System
. Word Syst
i_wnSeqStart Input (00;5) 1-16 task sequence start numbers ystem
. Word Syst
i_wnSeqStop Input (Oois) 1-16 task sequence stop numbers ystem
i_bnReRunG Input Bit (0..15) 1-16 task rerun for good part configuration System
i_bnReRunNG Input Bit (0..15) 1-16 task rerun for no good part configuration System
i_bFACSRecvd Input Bit FACS configuration received System
=0 for Multi-Foot Print Position A User
i_uMultiFootPrintPos Input \L/Jvnosrlgned =1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
. Word Multi-Foot Print data for the Task from System
i_wnWorkPos Input . .
(0..15) Configuration
i wnCurSegNum Input Word (0..5) Curr_ent Task Sequence Number executing in the | System
station
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ELECTRIC

Identifier Class Type Description User/System
Bypass set up of Tasks thru GOT System
=1 - Task Enabled

. Word

i_wnGOTBypassindex | Input (0..2100) =2 — Task Bypassed for the current part — Single
Bypass
=3 — Task Bypassed continuously until Enabled

. Unsigned System Clock calculated from PLC scan time System

i_udSystemClock Input DWord D520

o_bFB_OK Output | Bit Function Block OK User

o_bnTaskEnabled Output | Bit (0..15) 1-16 Tasks enabled as per sequence for the User
current part

Unsigned User/System
o_unTaskStatus Output | Word 1-16 Task Status for the current part
(0..15)
o_bDone Output | Bit All Tasks are completed User/System
DW
o_dnStartTime Output ord 1-16 task start time System
(0..15)
DW
o_dnStopTime Output ord 1-16 task stop time System
(0..15)
o_bFB_Error Output | Bit FBin Error User
o_weErrorld FB Error Code = H101 — if i_uMultiFootPrintPos | User
Output | Word .
input > 2

io_bnSeqReadylnc In/Out | Bit (0..5) Current Task is complete, increment Task | System
Sequence Number

io_wnStaTaskindex Word RFID Data including Header and Task Status info | System

In/Out from Previous Stations and update from
(0..2100) .
current station
io_wnCurTaskindex Word Build Status for current station tasks displayed | System
In/Out on GOT “STATUS” — Started, Accept, Reject,
(0..2100)
Rerun
io_wnBuildindex Word Build Status for current station tasks displayed | System
In/Out on GOT “BUILD” — Y — Yes, N — No from
(0..2100) . .
Configuration
io_wnCfgBypassindex Word Build Status for current station tasks displayed | System
In/Out on GOT “ENABLED” - Enabled, Single Bypass,
(0..2100)
Cont. Bypass
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5.3.2. Timing Chart

Error Proofing - Task Configured for the Model with different Modes

FB_EN
i_bEnable
i_bPreReqOK
i_uTaskEnabled

i_wnSeqgStart= |
i_wnCurSegNum |

o_bnTaskEnabled "I

io_bnSeqReadylnc T

i e :

i_wnSingleMode =0 I

i_uSensor |"|

VAR
o_unTaskStatus=251 ~\1

o_bDone 1
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i_wnsingleMode =1

i_bTriggerl

i_usensar L

o_unTaskStatus=251 \‘\1’
|

o_bDone

i_wnsingleMode =2

i_bTrigger2

i_uSensor |:
'|I"~-\
o_unTaskStatus=251 "-\\_\}/
lII
o_bDone T

i_wnSingleMode =3

i_bEarlyReleasePB

i_uSensor :J
I~
o_unTaskStatus=251 "x\_\l/
.II
o_bDone r

i_wnSingleMode =4

i_bPartPresent

i_uSensor |

bt
o_unTask5tatus=251 \+’
II

o_bDone
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Error Proofing - Task NOT Configured for the Model

FB_EN

i_bEnable |

i_bPreReqOK |

i_uTaskEnabled

o_bnTaskEnabled

io_bnSegReadylnc

o_unTaskStatus=255 |

a_bDone |
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5.4 Pick Sensors/Lights Tasks
The purpose of the function block is to handle all the tasks of pick sensors and pick lights.

5.4.1. Function Block and Parameters

Function Block Name Instance Data Block Revision History
PickSensor Inst_PickSensor V4.10 V4.02
Inst_PickSensor_|032
PickSensor_l032
EN ENO —
FACS_Core.Tasks_Enable — i_bEnable o_bFB_OK —
Reset—— i_bOPReset o_bnTaskEnabled ——FickSensor_Enabled
— i_blightReset o_ulights1 ——oPickSensorlights1
iPickSensornputs1—i_uSensors1 o_ulights2 ——oPickSensorlLights2
iPickSensornputs2 —i_uSensors2 o_ulights3 ——oPickSensorlLights3
iPickSensorinputs3 i_uSensors3 o_ulights4 ——oPickSensorLights4
iPickSensornputs4 —i_uSensors4 o_unTaskStatus ——PickSensor_Result
Operator_Reject— i_bReject o_bDone ——FACS_Core Pick_Sensor_Light_Done
FACS_Core Pre_Req_OK——|i_bPreRegqOK o_dnStartTime ——Sta_Status Pick_StartTime
FACS_Core.Pre_Req NOK— i_bPreReqNOK o_dnStopTime ——Sta_Status.Pick_EndTime
Cfg.PickSensor_Tsk_Bypd— i_bnSingleBypass o_bFB_Error —
Cfg.PickSensor_Tsk_TskMNr— i_wnSingleTask o_wEmorld —
Cur_MdI.PckSnsr_Tsk_Enbd— i_uTaskEnabled
Cur_Mdl.PckLts_Enbd —i_uLightEnabled
Cfg.PickSensor_Tsk_SeqgStart—— i_wnSeqStart
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—— _wnCurSeqNum
Bypass_Index—— i_wnGOTBypassindex
Cfg PickSensor_Tsk_Mode—— i_wnMode
iPickLight Loading Num—/ i_wnLoadingNum
T#25—— i_tmLightLitDelayTime
T#155 —— i_tmSensorBlockEmrorTime
0—— i_uMultiFootPrintPos
Cfg PickSensor_Tsk_Area—{i_wnWaerkPos
System_Clock —— i_udSystemClock
Inc_Seq_Cntr—— jo_bnSegReadylnc-----«seemmmmmmnnoeeenand io_bnSeqReadylnc ——Inc_Seq_Cntr
Sta_Task_Index—— io_wnStaTaskindex-- -io_wnStaTasklndex ——5Sta_Task_Index
CurSta_Task_Index——io_wnCurTaskindex-- =io_wnCurTasklndex ——CurSta_Task Index
Build_Index —— io_wnBuildindex====-- ====jo_wnBuildindex ——Build_Index
Cfg_Bypass_Index—— io_wnCfgBypassindex------=------------------- 10_wnCfgBypassindex |——Cfg_Bypass_Index
Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start Pick Sensor tasks System
i_bOpReset Input Bit Resets the Operation User/System
i_bLightReset Input Bit Reset Pick Sensor lights User
i uSensorsl Inout Unsigned Pick sensors 1 address (Inputs and Outputs User
- P Word mixed block)
. Unsigned Pick sensors 2 address (Inputs and Outputs User
i_uSensors2 Input .
Word mixed block)
. Unsigned Pick sensors 3 address (Inputs and Outputs User
i_uSensors3 Input .
Word mixed block)
. Unsigned Pick sensors 4 address (Inputs and Outputs User
i_uSensors4 Input .
Word mixed block)
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreReqNOK Input Bit Prerequisite condition is not OK System
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Identifier Class Type Description User/System
i_bnSingleBypass Input Bit (0..15) 1-16 task bypass configuration System
i_wnSingleTask Input Word (0..15) 1-16 task numbers System
i_uTaskEnabled Input \L/JVnosrlined 1-16 tasks enabled for the current model System
- Unsigned . System
i_uLightEnabled Input Word 1-16 tasks lights enabled for the current model
i_wnSeqStart Input Word (0..15) 1-16 task sequence start numbers System
i_wnSeqStop Input Word (0..15) 1-16 task sequence stop numbers System
i_bnReRunG Input Bit (0..15) 1-16 task rerun for good part configuration System
i_bnReRunNG Input Bit (0..15) 1-16 task rerun for no good part configuration System
i_bFACSRecvd Input Bit FACS configuration received System
Task N ingi
i_wnCurSeqNum Input Word (0..5) Current. ask Sequence Number executing in System
the station
Bypass set up of Tasks thru GOT System
=1 — Task Enabled
. Word
i_wnGOTBypassindex Input (0..2100) =2 — Task Bypassed for the current part — Single
Bypass
=3 — Task Bypassed continuously until Enabled
1-16 task mode configuration System
=0-M | Pick — Pick Bi M |
i_wnMode Input Word (0..15) 0 odel Pic ick Bin based on Mode
=1 - Look Up — Pick Bin based on
i_wnLoadingNum
i_wnLoadingNum Input Word (0..15) For |_YvnMode =1-Look Up Mode, Bin User
selection
i_tmLightLitDelayTime Input Time Time Delay to lit lights between two selection User
for Lookup
i_tmSensorBlockErrorTime | Input Time Error Time .|f Pick §ensor(s) are blocked for User
more than input time
=0 for Multi-Foot Print Position A User
i_uMultiFootPrintPos Input \li/n:rlgned =1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
Multi-Foot Print data for the Task fi Syst
i_wnWorkPos Input Word (0..15) . I 00 . rint dataforthe fask from ystem
Configuration
. Unsigned System Clock calculated from PLC scan time System
i_udSystemClock Input DWord SD520
o_bFB_OK Output | Bit Function Block OK User
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Cont. Bypass

Identifier Class Type Description User/System
o_bnTaskEnabled Output | Bt (0..15) 1-16 Tasks enabled as per sequence for the User
current part
. Unsigned . User
o_ulightsl Output Word Pick lights 1 address
. Unsigned S User
o_ulights2 Output Word Pick lights 2 address
. Unsigned S User
o_ulights3 Output Word Pick lights 3 address
. Unsigned S User
o_ulights4 Output Word Pick lights 4 address
Unsigned User/System
Task 1-16 Task for th
o_unTaskStatus Output Word (0..15) 6 Task Status for the current part
o_bDone Output | Bit All Tasks are completed User/system
o_dnStartTime Output | DWord (0..15) | 1-16 task start time System
o_dnStopTime Output | DWord (0..15) | 1-16 task stop time System
o_bFB_Error Output | Bit FBin Error User
o_wekrrorld FB Error Code User
= H101 —if i_uMultiFootPrintPos input > 2
= H102 —if i_tmLightLitDelayTime > 5 Sec
Output | Word =H103 —if i_tmSensorBlockErrorTime > 30 sec
= K1 - if Sensors are blocked for
i_tmSensorBlockErrorTime
= K2 — if two or more Pick Sensors are blocked
at the same time
io_bnSeqReadylnc In/out | Bit (0..5) Current Task is complete, increment Task | System
Sequence Number
io_wnStaTaskindex Word RFID Data including Header and Task Status | System
In/Out info from  Previous Stations and update from
(0..2100) .
current station
io_wnCurTaskIndex Word Build Status for current station tasks displayed | System
In/Out on GOT “STATUS” - Started, Accept, Reject,
(0..2100)
Rerun
io_wnBuildindex Word Build Status for current station tasks displayed | System
In/Out on GOT “BUILD” — Y — Yes, N — No from
(0..2100) . .
Configuration
io_wnCfgBypassindex Word Build Status for current station tasks displayed | System
In/Out (0..2100) on GOT “ENABLED” — Enabled, Single Bypass,
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5.4.2. 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 Oil Filters are picked from different bins for different models of
engine. Only one type of Oil Filter is picked from its bin for each model of the engine. The bin selection data is
configured from FACS 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 Methad Fick Light Desciption Light | Sensor
Active | Actwve
1 | Lookup Index ﬂ Lock up Pick#1 [v 151-LookUp#1 Pick Spark Plug #1
2 I Lookup Indes j| Look up Fick#: v 152-LookUpH2 - Fick Spark Flug 83
3 | Model ﬂ fndel Pick 1 =2 [v 153-Modelif1 - Pick. Sensor
4 | Model j| Model Pick #2 = ¥ | 15&-Modeitt2 - Pick Oil Fiker
5 | Model | r | Mone
& | Model ﬂ| r ™ |Mone
7 | Model | r ™ |Mone
8 Model ﬂ| r ™ |Mone
9 | Model | r ™ |Mone
10 | Medel ﬂ| r ™ [Mane
11 | Model | r ™ |Mone
12 | Model ﬂ| r ™ [Mane
12 | Model = r ™ |Neone
14 | Model - r ™ |Mone
15 | Model =/ r " |Mane
16 | Model - r ™ |Mone
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5.4.3. Timing Chart

Pick Sensor - Task Configured for the Model with different Modes

FB_EN

i_bEnable |

i_bPreReqOK |

i_uTaskEnabled |

i_wnSeqStart=

i_wnCurSeqMNum

o_bnTaskEnabled '.l\?.‘*:
'\II

o_ulightsl/ :ﬂ

o_ulights2

io_bnSeqReadylnc

i_wnhMode =0

i_usensorl/
i_uSensor \

o_unTaskStatus=251 -.P

a_bDone +

i_wnhMode =1

i_wnLoadingNum

i_uSensorl /
i_uSensor2

o_unTaskStatus=251 \+

o_bDone LJI'
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Pick sensor - Task NOT Configured for the Model

FB_EN

i_bEnable |

i_bPreReqOK |

i_uTaskEnabled

o_bnTaskEnabled

io_bnSeqReadylnc

o_unTaskStatus=255

o_bDone
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5.5 Indicator Management

The purpose of the function block is to handle the light indicator with assigned tasks.

5.5.1. Function Block and Parameters

Function Block Name Instance Data Block Revision History
Indicators Inst_Indicator V4.10 V4.02
Inst_Indicator
Indicators
EN ENO —
FACS Core.Tasks _Enable —|i_bEnable o_bFBE OK —
Reset—— i_bOpReset o_uLights —
Cfg.Ind_Lt_TskMNr—— i_wnSingle Task o_bDone ——FACS Core.Indicator_Done
Cfg.Ind_Lt Mode — i_wnMode o_bFB_Ermor —
Sta_Task Index—— i wnStaTaskindex o_wErrorld —
Identifier Class Type Description User/system
i_bEnable Input Bit Conditions to start indicator tasks System
i_bOpReset Input Bit Resets the Operation User/System
W
i_wnSingleTask Input ord 1-16 task numbers System
(0..15)
i_wnMode Input 2/(\)/0;;) 1-16 task mode configuration System
i_wnStaTaskindex Inout Word RFID Data including Header and Task Status info from | System
P (0..2100) | Previous Stations and update from current station
o_bFB_OK Output Bit Function Block OK User
. Unsigned . User
o_ulights Output Word Indicators output address
o_bDone Output Bit All Tasks are completed User/System
o_bFB_Error Output Bit FBin Error User
o_wekrrorld Output Word FB Error Code User
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5.5.2. Timing Chart

Indicators - Task Configured for the Model with different Modes

FB_EN

i_bEnable

i_wnhMode =1

i_wnStaTaskindex > 251 L

1
|‘-.t_.
o_ulights I'H. '
o_bDone k
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5.6 Lubrication/Press Operation Tasks

Generic8 FB is called by certain programs such as Lubrication and Press. The purpose of this function block is to
handle the system with 8 pre-assigned tasks.

5.6.1. Function Block and Parameters

Function Block Name Instance Data Block Revision History
Generic8 Inst_Lube V4.10 V4.02
Generic8 Inst_Press V4.10 V4.02
Inst_Lube
Genericd
EN ENO —
FACS_Core. Tasks_Enable —— i_bEnable o_bFB_OK —~
Reset—— I_bOpReset o_bDone ——Lube Done
Operator_Reject—— i_bReject o_bnPassed ——| ube Pass
FACS_Core Pre_Req_OK—i_bPreReqOK o_bnFailed ——Lube Fail
FACS_Core Pre_Req_NOK—/i_bPreRegNOK o_bnSingleOEMStartOp ——Lube Op_Start
Cfg StnManualSta —— i_bManualOper o_wCurSegProgMum ——Lube ProgNum
Cur_Mdl.Lube_Tsk_Enbd——i_uSingleEnableMask o_dnStariTime ——Sta_Status Lube_StartTime
Cur_MdI_Lube_ProgNum ——i_wCurMdIProgNum o_dnStopTime ——Sta_Status.Lube_EndTime
Cfg.Lube_Tsk_Bypd——i_bnSingleBypass o_bFB_Error —
Cfg Lube_Tsk_TskMNr—— i_wnSingle Task o_wErorld —
Lube.Task_Status ——|i_wnSingle DEMStatusOp
Cfg Lube_Tsk_SeqStart— iI_wnSegStart
Cfg Lube_Tsk_SeqStop — i_wnSegStop
Cfg.Lube_Tsk_Rerun_Good —i_bnReRunG
Cfg.Lube_Tsk_Rerun_Reject— i_bnReRunNG
— i_wnMode
0—— i_uMultiFootPrintPos
Cfg.Lube_Tsk_Area—/{i_wnWaorkPos
0 —— i_wStatusNum
FACS_Comm.Recv_Done— i_bFACSRecvd
Cur_Seq_Num——/i_wnCurSegNum
Bypass_Index—— i_wnGOTBypassindex
System_Clock—— i_udSystemClock
Inc_Seq_Cnir—— io_bnSegReadylnc-=-=«==smcsmmarmammamnamaann i0_bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_Index—— io_wnStaTaskindexs-======-=seasamemmmamaanannnn io_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index—— io_wnCurTaskindexs«-=ssascsamsmsemamnmamcnannnns io_wnCurTasklndex ——CurSta_Task_Index
Build_Index—— io_wnBuildIndex-------- io_wnBuildindex ——Build_Index
Cfg_Bypass_Index—— io_wnCfgBypassindex-=====-=sssaseuacmuannanns io_wnCfgBypassindex ——Cfg_Bypass_Index
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Inst_Press
Genericd
EN ENO —
FACS_Core. Tasks_Enable — i_bEnable o_bFB_OK —~
Reset—— i_bOpReset o_bDane ——FPress Done
Operator_Reject— i_bReject o_bnPassed ——Fress.Pass
FACS_Core Pre_Req_OK—1I_bPreRegqOK o_bnFailed ——Press Fail
FACS_Core Pre_Req_NOK—— i_bPreRegNOK o_bnSingleOEMStartOp ——Press.Op_Start
Cfg.StnManualSta — i_bManualOper o_wCurSegProghum ——FPress Proghum
Cur_Mdl.Press_Tsk_Enbd — i_uSingleEnableMask o_dnStartTime ——Sta_Status Press_StardTime
Cur_MdI_Press_Proghum — i_wCurMdIProgNum o_dnStopTime ——Sta_Status.Press_EndTime
Cfg.Press_Tsk _Bypd —— i_bnSingleBypass o_bFB_Error —
Cfg.Press_Tsk_TskNr—/i_wnSingle Task o_wErrorld —
Press. Task_Status —| i_wnSingle OEMStatusOp
Cfg.Press_Tsk_SeqgStart—| i wnSegStart
Cfg Press_Tsk_SeqStop—— i_wnSeqStop
Cfg.Press_Tsk_Rerun_Good — i_bnReRunG
Cfg.Press_Tsk_Rerun_Reject—|i_bnReRunNG
— i_wnMode
0—— i_uMultiFootPrintPos
Cfg Press_Tsk_Area — i_wnWorkPos
0—— i_wStatusNum
FACS_Comm.Recv_Done — i bFACSRecvd
Cur_Seq_Num— i_wnCurSegNum
Bypass_Index—— i_wnGOTBypassindex
System_Clock—i_udSystemClock
Inc_Seq_Cntr— io_bnSegqReadylng---------caveemmcmmmnneonnannn] i0_bnSegReadylne ——Inc_Seq_Cnir
Sta_Task_Index—— io_wnStaT asklndex-- === io_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index—— io_wnCurTaskindex-- ---io_wnCurTaskindex ——CurSta_Task_Index
Build_Index—— io_wnBuildindes = «===«=ssaaseeasaamsmamammmnnmananann i0_wnBuildindex ——Build_Index
Cfg_Bypass_Index—— io_wnCfgBypassindex-=-=s=s-zasemmcananaanan io_wnCfgBypassindex ——Cfg_Bypass_Index
Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start tasks System
i_bOpReset Input Bit Reset the Operation User/System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreReqNOK Input Bit Prerequisite condition is not OK System
. Manual operation option. Manual operation System
i_bManualOper Input BIT P P . P y
- allows retry and operator reject.
D Unsigned ) L System
i_uSingleEnableMask Input Worg 1-8 task enable configuration in word format ¥
i_wCurMdIProgNum Input Word (0..7) 1-8 Current Model Program Number System
i_bnSingleBypass Input Bit (0..7) 1-8 task bypass configuration System
i_wnSingleTask Input Word (0..7) 1-8 task numbers System
i_wnSingleOEMStatusOp | Input Word (0..7) 1-8 task status from OEM Logic User
i_wnSeqStart Input Word (0..7) 1-8 task sequence start number System
i_wnSeqStop Input Word (0..7) 1-8 task sequence stop number System
i_bnReRunG Input Bit (0..7) 1-8 task rerun for good part configuration System
i_bnReRunNG Input Bit (0..7) 1-8 task rerun for no good part configuration System
i_wnMode Input Word (0..7) 1-8 task mode configuration System
=0 for Multi-Foot Print Position A User
i_uMultiFootPrintPos Input Unsigned Word | =1 for Multi-Foot Print Position B

=2 for Multi-Foot Print Position C
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Identifier Class Type Description User/System
i wnWorkPos Input Word (0..7) Multll-Foot'Prlnt data for the Task from System
Configuration
i_wStatusNum Input Word Specific status value assigned by General Motors User
i_bFACSRecvd Input Bit FACS configuration received System
i wnCurSegNum Input Word (0..5) Curr-ent Task Sequence Number executing in the System
station
Bypass set up of Tasks thru GOT System
=1 —Task Enabled
i_wnGOTBypassindex Input | Word (0..2100) | =3 — Task Bypassed for the current part — Single
Bypass
=3 — Task Bypassed continuously until Enabled
. Unsigned System Clock calculated from PLC scan time System
i_udSystemClock Input DWord $D520
o_bFB_OK Output | Bit Function Block OK User
o_bDone Output | Bit All Tasks are completed User/System
o_bnPassed Output | Bit (0..7) 1-8 tasks passed User
o_bnFailed Output | Bit (0..7) 1-8 tasks failed User
o_bnSingleOEMStartOp Output | Bit (0..7) 1-8 task start bit to OEM Logic User
Model P N for th
0. wCurSeqProgNum Output | Word Current Model Program Number for the current User
Sequence
o_dnStartTime Output | DWord (0..7) 1-8 task start time System
o_dnStopTime Output | DWord (0..7) 1-8 task stop time System
o_bFB_Error Output | Bit FBin Error User
o_wErrorld Output | Word FB Error Code = H101 - if i_uMultiFootPrintPos | User
P input > 2, H102 — if i_wStatusNum > 0
io_bnSeqReadyInc Infout | Bit (0..5) Current Task is complete, increment Task | System
Sequence Number
io_wnStaTaskindex RFID Data including Header and Task Status info | System
In/Out | Word (0..2100) | from Previous Stations and update from current
station
io_wnCurTaskindex Build Status for current station tasks displayed on | System
- In/Out | Word (0..2100
n/Ou ord ( ) GOT “STATUS” — Started, Accept, Reject, Rerun
io_wnBuildIndex Build Status for current station tasks displayed on | System
In/Out | Word (0..2100) GOT “BUILD” — Y — Yes, N — No from Configuration
io_wnCfgBypassindex Build Status for current station tasks displayed on | System
In/Out | Word (0..2100) | GOT “ENABLED” — Enabled, Single Bypass, Cont.
Bypass
MITSUBISHI a4 MEAU - Engineering Group

ELECTRIC




MEL-FACS Users Manual

5.6.2. SDT data

Identifier Data Type Description

Lube.Op_Start BIT(0..7) To OEM Logic, OK to start Lubrication operation

Lube.Op_ProgNr WORD(0..7) To OEM Logic, Lubrication program number for operation

Lube.Task_Status WORD(0..7) Operation completion status code from OEM Logic

Lube.Done Bit To OEM Logic, all tasks complete

Lube.Pass Bit(0..7) To OEM Logic, each task Pass status

Lube.Fail Bit(0..7) To OEM Logic, each task

Lube.Op_ProgNum WORD To OEM Logic, Lubrication program number for operation

Identifier Data Type Description

Press.Op_Start BIT(0..7) To OEM Logic, OK to start Lubrication operation

Press.Op_ProgNr WORD(0..7) To OEM Logic, Lubrication program number for operation

Press.Task_Status WORD(0..7) Operation completion status code from OEM Logic

Press.Done Bit To OEM Logic, all tasks complete

Press.Pass Bit(0..7) To OEM Logic, each task Pass status

Press.Fail Bit(0..7) To OEM Logic, each task

Press.Op_ProgNum WORD To OEM Logic, Lubrication program number for operation
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5.6.3. Timing Chart

Genericd - Task Configured for the Model

FE_EN

i_bEnable
i_bPreReqOK
i_uSingleEnableMask

i_wnSeqStart =
i_wnCurSegNum fu,

o_bnSingleOEMStartOp N .1
II I

i {7

io_bnSeqgReadylnc r I

i_wnsingleQEMStatus0Op ||'
=251 |

o_bnPassed '\.‘{"'
o_bDone [
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5.7 Robot/Generic Operation Tasks

Generic4 FB is called by certain programs, such as Robot and Universal. The purpose of Generic4 function block is to
handle the system with 4 pre-assigned tasks.

5.7.1. Function Block and Parameters

Function Block Name Instance Data Block Revision History
Generic4 Inst_Robot V4.10 V4.02
Generic4 Inst_Generic V4.10 V4.02
Inst_Robot
Generic4
EN ENO —
FACS_Core Tasks_Enable—— i_bEnable o_bFB_OK —
Reset—— i_bOpReset o_bDone ——RobotDone
Operator_Reject—— i_bReject o_bnPassed ——RobotPass
FACS_Core Pre_Reg_OK—{i_bPreReqOK o_bnFailed ——RobotFall
FACS_Core Pre_Req_NOK—— i_bPreRegNOK 0_bnSingleOEMStartOp ——FRobot Op_Start
Cfg.StnManualSta—— i_bManualOper o_wCurSegProghum ——Robot Proghlum
Cur_Mdl Robot_Tsk_Enbd—— i_uSingleEnableMask o_dnStarTime ——Sta_Status Robot_StarTime
Cur_Mdl_Robot_Proghum ——_wCurMdIProgMNum o_dnStopTime ——Sta_Status Robot_EndTime
Cfg.Robot_Tsk_Bypd—i_bnSingleBypass o_bFB_Error —
Cfg.Robot_Tsk_TskMNr—— i_wnSingleTask o_wErmorld —
Robot Task_Status — i_wnSingleOEMStatusOp
Cfg.Robot_Tsk_SegStat—— i_wnSeqStart
Cfg.Robot_Tsk_SeqStop— i_wnSegStop
Cfg.Robot_Tsk_Rerun_Good — i_bnReRunG
Cfg.Robot_Tsk_Rerun_Reject— i_bnReRunNG
— i_wnMode
00— i_uMultiF ootPrintPos
Cfg Robot_Tsk_Area—— i_wnWorkPos
0—— i_wStatusMum
FACS_Comm.Recv_Done —|i_bFACSRecvd
Cur_Seq_MNum——i_wnCurSegNum
Bypass_Index—— i_wnGOTBypassindex
System_Clock— i_udSystemClock
Inc_Seq_Cntr—— io_bnSeqReadylng----===sammemmmeneannnanany io_bnSegReadylnc ——Inc_Seq_Cntr
Sta_Task_Index—— io_wnStaT askindex-- R e R R TP e LR PP io_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index—— io_wnCurTaskindex-- ---io_wnCurTasklndex ——CurSta_Task_Index
Build_Index—— io_wnBuildindex----- - === jo_wnBuildindex ——Euild_Index
Cfg_Bypass_Index—— io_wnCfigBypassindex: == == ==z=zmcemmemnanaanan io_wnCfgBypassindex | ——Cfg_Bypass_Index
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FACS_Core.Tasks_Enable —
Reset—

Operator_Reject—
FACS_Core.Pre_Req_OK—
FACS_Core.Pre_Req_NOK—
Cfg.StnManualSta —
Cur_Mdl.Generic_Tsk_Enbd —
Cur_MdI_Generic_ProgMum —
Cfg.Generic_Tsk_Bypd —
Cfg.Generic_Tsk_TskNr—
Generic. Task_Status —
Cfg.Generic_Tsk_SeqStart—
Cfg.Generic_Tsk_SeqStop —
Cfg.Generic_Tsk_Rerun_Good —
Cfg.Generic_Tsk_Rerun_Reject—
0—
Cfg.Generic_Tsk_Area —
0—

FACS_Comm.Recv_Done —
Cur_Seq_MNum—
Bypass_Index—
System_Clock —
Inc_Seq_Cntr—
Sta_Task_Index—
CurSta_Task_Index—
Build_Index—
Cfg_Bypass_Index—

Inst_Generic

Genericd
EN
i_bEnable
i_bOpReset
i_bReject
i_bPreReqOK
i_bPreReqNOK
i_bManualOper
i_uSingleEnableMask
i_wCurMdIProgNum
i_bnSingleBypass
i_wnSingle Task
i_wnSingle OEMStatusOp
i_wnSeqStart
i_wnSeqStop
i_bnReRunG
i_bnReRunNG
i_wnMode
i_uMultiFootPrintPos
i_wnWorkPos
i_wStatusNum
i_bFACSRecvd
i_wnCurSegNum
i_wnGOTBypassindex
i_udSystemClock

io_bnSegReadylnc-----s=cueemeennannnn..
io_wnStaT askindex==-==nsmemammmmnannann

io_wnCurT askindex-
io_wnBuildindex==-=-=---

io_wnCfgBypassindex--=-==«=-axaaamraans

ENO

o_bFB_OK

o_bDone
o_bnPassed
o_bnFailed
o_bnSingle OEMStartOp
o_wCurSeqProgNum
o_dnStartTime
o_dnStopTime
o_bFB_Ermor
o_wErrorld

-------- io_bnSeqReadylinc
------- io_wnStaTaskindex

-io_wnCurTaskindex
------- io_wnBuildindex

----- io_wnCfgBypassindex

——Generic.Done
——Generic.Pass
——Generic.Fail
——Generic.0p_Start
——Generic.ProgNum
——Sta_Status Generic_StartTime
——5Sta_Status. Generic_EndTime

——Inc_Seq_Cntr
——Sta_Task_Index
——CurSta_Task_Index
——Build_Index

——~Cfg_Bypass_Index

Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start tasks System
i_bOpReset Input Bit Resets the Operation User/System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreReqNOK Input Bit Prerequisite condition is not OK System
i_uSingleEnableMask Input \L/Jvnosrigned 1-4 task enable configuration in word format System
i_wCurMdIProgNum Input Word (0..3) 1-4 Current Model Program Numbers System
i_bnSingleBypass Input Bit (0..3) 1-4 task bypass configuration System
i_wnSingleTask Input Word (0..3) 1-4 task number System
i_wnSingleOEMStatusOp | Input Word (0..3) 1-4 task status from OEM Logic User
i_wnSeqStart Input Word (0..3) 1-4 task sequence start number System
i_wnSeqStop Input Word (0..3) 1-4 task sequence stop number System
i_bnReRunG Input Bit (0..3) 1-4 task rerun for good part configuration System
i_bnReRunNG Input Bit (0..3) 1-4 task rerun for no good part configuration System
i_wnMode Input Word (0..3) 1-4 task mode configuration System
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Identifier Class Type Description User/System
i_uMultiFootPrintPos Input Unsigned =0 for Multi-Foot Print Position A User
Word

=1 for Multi-Foot Print Position B

=2 for Multi-Foot Print Position C

i_wnWorkPos Input Word (0..3) Multi-Foot Print data for the Task from System
Configuration

i_wStatusNum Input Word Specific status value assigned by General User
Motors

i_bFACSRecvd Input Bit FACS configuration received System

i_wnCurSegNum Input Word (0..5) Current Task Sequence Number executing in System
the station

i_wnGOTBypassindex Input Word Bypass set up of Tasks thru GOT System

(0..2100)

=1 - Task Enabled

=2 — Task Bypassed for the current part —
Single Bypass

=3 — Task Bypassed continuously until Enabled

i_udSystemClock Input Unsigned System Clock calculated from PLC scan time System
DWord SD520
o_bFB_OK Output Bit Function Block OK User
o_bDone Output Bit Task is completed User/System
o_bnPassed Output Bit (0..3) All Tasks are completed User
o_bnFailed Output Bit (0..3) 1-4 tasks passed User
o_bnSingleOEMStartOp Output Bit (0..3) 1-4 tasks failed User
o_wCurSeqProgNum Output Word Current Model Program Number for current User
Sequence

o_dnStartTime Output DWord (0..3) 1-4 task start time System
o_dnStopTime Output DWord (0..3) 1-4 task stop time System
o_bFB_Error Output Bit FBin Error User
o_weErrorld Output Word FB Error Code = H101 - if | User

i_uMultiFootPrintPos input > 2, H102 - if
i_wStatusNum >0

Current Task is complete, increment Task | System
Sequence Number

io_bnSeqReadylInc In/Out | Bit (0..5)

io_wnStaTaskIindex RFID Data including Header and Task Status | System

In/Out Word info from Previous Stations and update from
(0..2100) .
current station
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Identifier Class Type Description User/System
io_wnCurTaskIindex Word Build Status for current station tasks displayed | System
In/Out on GOT “STATUS” - Started, Accept, Reject,
(0..2100)
Rerun
io_wnBuildIndex Word Build Status for current station tasks displayed | System
In/Out on GOT “BUILD” — Y — Yes, N — No from
(0..2100) . .
Configuration
io_wnCfgBypassindex Word Build Status for current station tasks displayed | System
In/Out on GOT “ENABLED” — Enabled, Single Bypass,
(0..2100)
Cont. Bypass
5.7.2.SDT data
Identifier Data Type Description
Robot.Op_Start BIT(0..3) To OEM Logic, OK to start Lubrication operation
Robot.Op_ProgNr WORD(0..3) To OEM Logic, Lubrication program number for operation
Robot.Task_Status WORD(0..3) Operation completion status code from OEM Logic
Robot.Done Bit To OEM Logic, all tasks complete
Robot.Pass Bit(0..3) To OEM Logic, each task Pass status
Robot.Fail Bit(0..3) To OEM Logic, each task
Robot.Op_ProgNum | WORD To OEM Logic, Lubrication program number for operation
Identifier Data Type Description
Generic.Op_Start BIT(0..3) To OEM Logic, OK to start Lubrication operation
Generic.Op_ProgNr WORD(0..3) To OEM Logic, Lubrication program number for operation
Generic.Task_Status WORD(0..3) Operation completion status code from OEM Logic
Generic.Done Bit To OEM Logic, all tasks complete
Generic.Pass Bit(0..3) To OEM Logic, each task Pass status
Generic.Fail Bit(0..3) To OEM Logic, each task
Generic.Op_ProgNum | WORD To OEM Logic, Lubrication program number for operation
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5.7.3. Timing Chart

Genericd - Task Configured for the Model

FB_EN

i_bEnable |

i_bPreReqOK |

i_uSingleEnableMask |

i_wnSeqStart =
i_wnCurSegqMum

o_bnSingleQEMStartOp

io_bnSeqReadylnc

i_wnSingleOEMStatusOp
=251

o_bnPassed

o_bDone
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5.8 Test Operation Tasks
The purpose of this function blocks is to handle the tasks of test system.

5.8.1. Main Test Function Block and Parameters

Function Block Name Instance Data Block Revision History
Tests Inst_Testl...Inst_Test4 V4.10 V4.02
Inst_Testl
Tests
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 ——TestingMT1_Done
FACS_Core.Pre_Req_OK—/i_bPreReqOK o_bPassed ——Testing.MT_Pass[0]
FACS_Core.Pre_Req_NOK—|i_bPreRegNOK o_bFailed ——Testing. MT_Fail[0]
— i_bManualOper o_bnSingleOEMStartOp ——TestingMT1_0Op_Start
1—— i_wMClndex o_bMasterOEMStartOp ——Testing.MT_Cverall_Start[0]
Cur_MdI.Test_Tsk1_EnbdTest— i_uSingleEnableMask o_dStartTime ——Sta_Status. Test_StartTime[0]
Cfg.Test_Tskl1_BypdSub——/i_uSingleBypass o_dStopTime ——5Sta_Status. Test_EndTime[0]
Cfg.Test_Tsk1_TskNrSub——i_wnSingle Task o_bFB_Ermor —
Testing.MT1_Task_Status — i_wnSingleOEMStatusOp o_wErrorld —
Cfg.Test_Tsk1_SeqStart— i_wSeqStart
Cfg.Test_Tsk1_SeqStop — i_wSeqStop
Cfg.Test_Tsk1_Rerun_Good— i_bReRunG
Cfg. Test_Tsk1_Rerun_Reject—{i_bReRunNG
int_Master_Enable[0] — i_bMasterEnable
Cur_MdI.Test_Tsk1_Prgm—i_wMasterPragram
Cfg.Test_Tsk1_Bypd — i_bMasterBypass
Cfg.Test_Tsk1_TskNr—i_whMasterTask
Testing. MT_Overall_Status[0] — i_wMasterOEMStatusOp
Cfg.Test_Tsk1_DatalndexSub— i_wnSingleDatalndex
— i_eSingleResults
— i_wMasterDatalndex
— I_eMasterResult
FACS_Comm.Recv_Done— i_bFACSRecvd
0—— i_uMultiFootPrintPos
Cfg.Test_Tsk1_Area— i_wWorkPos
Cur_Seq_MNum-——i_wnCurSegNum
Bypass_Index—— i_wnGOTBypassindex
System_Clock— i_udSystemClock
Inc_Seq_Cntr— io_bnSeqReadylnc=-===-==csceeeencmnannanncnann.. io_bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_|Index—— io_wnStaTaskindex=--=====mnmamememmmmanamnnann. io_wnStaTasklndex ——5Sta_Task_Index
CurSta_Task_Index—— io_wnCurT asklindex:=-=======smemmmeemnmmnaannns io_wnCurT askindex ——Cur3ta_Task_Index
Build_Index—— io_wnBuildIindexs========mammemamammmcmaamamcnananan io_wnBuildindex ——Build_Index
Cfg_Bypass_Index— io_wnCfgBypassindex-==-=ssessemnaecanccnannnn io_wnCfgBypassindex ——Cfg_Bypass_Index
Data_Result—— io_eTestDatas === -=msmmseammmmeaeemceiemeeeaenas io_eTestData ——Data_Result
Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start Test tasks System
i_bOpReset Input Bit Resets the Operation User/System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreReqNOK Input Bit Prerequisite condition is not OK System
i_bManualOper Input Bit Manual operation option. Manual operation System
allows retry and operator reject.
i_wMClIndex Input Word Internal index register reference number User
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Identifier Class Type Description User/System
I_uSingleEnableMask Input Unsigned 1-8 sub task enable configuration in word format System
Word
i_uSingleBypass Input \L/JVnosrlined 1-8 sub task bypass configuration in word format System
W Syst
i_wnSingleTask Input (00;(; 1-8 sub task numbers ystem
W
i_wnSingleOEMStatusOp | Input (00;(; 1-8 sub task status from OEM Logic User
i_wnSeqStart Input Word Task sequence start number System
i_wnSeqStop Input Word Task sequence stop number System
i_bReRunG Input Bit Task rerun for good part configuration System
i_bReRunNG Input Bit Task rerun for no good part configuration System
i_bMasterEnable Input Bit Master task enable configuration System
i_wMasterProgram Input Word Master task program configuration System
i_bMasterBypass Input Bit Master task bypass configuration System
i_wMasterTask Input Word Master task number System
i_wMasterOEMStatusOp | Input Word Master task status from OEM Logic User/System
. . Word io_eTestData address offset of sub task testing User/System
i_wnSingleDatalndex Input
(0..7) result
Fl
i_eSingleResults Input (Ooz;t) 1-8 sub task testing result User
io_eTestD ffset f k
i wMasterDatalndex Input Word |o_§ estData address offset for master tas User
testing result
i_eMasterResult Input Float Master task testing result User
i_bFACSRecvd Input Bit FACS configuration received
=0 for Multi-Foot Print Position A User
i_uMultiFootPrintPos Input \L,,lvn;rlined =1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
i wWorkPos Input Word MuItF-Foot.Prlnt data for the Task from System
- Configuration
. Word Current Task Sequence Number executing in the | System
i_wnCurSegNum Input .
(0..5) station
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Identifier Class Type Description User/System
Bypass set up of Tasks thru GOT System
=1 - Task Enabled

. Word

i_wnGOTBypassindex Input (0..2100) | =2 — Task Bypassed for the current part - Single
Bypass
=3 — Task Bypassed continuously until Enabled

. Unsigned | System Clock calculated from PLC scan time System

i_udSystemClock Input DWord D520

o_bFB_OK Output Bit Function Block OK User

o_bTaskNoneZeroM Output Bit Master Task Configured System

o_bDone Output Bit Master Task is completed User/System
o_bPassed Output Bit Master Task passed — used for next auto task User
o_bFailed Output Bit Master Task failed — used for next auto task User
o_bnSingleOEMStartOp Output Bit (0..7) | 1-8 sub task start bit to OEM Logic User
o_bMasterOEMStartOp Output Bit Master task start bit to OEM Logic User
o_dStartTime Output DWord Task start time System
o_dStopTime Output DWord Task stop time System
o_bFB_Error Output Bit FBin Error User
o_weErrorld FB Error Code = H101 — if i_uMultiFootPrintPos | User

input > 2, = H102 - If i_wMClIndex input > 8 for

Output Word Manual Operation, If i_wMCindex input > 4 for

Auto Operation

io_bnSeqReadylnc In/Out Bit (0..5) Current Task is complete, increment Task | System
Sequence Number

io_wnStaTaskindex Word RFID Data including Header and Task Status info | System

In/Out from Previous Stations and update from
(0..2100) .
current station
io_wnCurTaskIndex In/Out Word Build Status for current station tasks displayed on | System
(0..2100) | GOT “STATUS” — Started, Accept, Reject, Rerun
io_wnBuildIndex Word Build Status for current station tasks displayed on | System
In/Out GOT “BUILD” Y — Yes, N — No from
(0..2100) ) .
Configuration
io_wnCfgBypassindex Word Build Status for current station tasks displayed on | System
In/Out GOT “ENABLED” — Enabled, Single Bypass, Cont.
(0..2100)
Bypass
io_eTestData Float Test Data storage for the work piece User
In/Out
(0..49)
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5.8.2. SDT Data

Identifier Data Type Description

Testing.MT_Overall_Start BIT(0..7) To OEM Logic, OK to start testing master task operation
Testing.MT1_Op_Start BIT(0..7) To OEM Logic, OK to start testing 1 sub tasks operation
Testing.MT2_Op_Start BIT(0..7) To OEM Logic, OK to start testing 2 sub tasks operation
Testing.MT3_Op_Start BIT(0..7) To OEM Logic, OK to start testing 3 sub tasks operation
Testing.MT4_Op_Start BIT(0..7) To OEM Logic, OK to start testing 4 sub tasks operation
Testing.MT_Overall_ProgNr WORD(0..7) | To OEM Logic, testing master task program number
Testing.MT1_Op_ProgNr WORD(0..7) | To OEM Logic, testing 1 sub tasks program number
Testing.MT2_Op_ProgNr WORD(0..7) | To OEM Logic, testing 2 sub tasks program number
Testing.MT3_Op_ProgNr WORD(0..7) | To OEM Logic, testing 3 sub tasks program number
Testing.MT4_Op_ProgNr WORD(0..7) | To OEM Logic, testing 4 sub tasks program number
Testing.MT_Overall_LowLimit | FLOAT(0..7) To OEM Logic, low limit of testing master task
Testing.MT_Overall_HiLimit FLOAT(0..7) To OEM Logic, high limit of testing master task
Testing.MT1_LowLimit FLOAT(0..7) To OEM Logic, low limit of testing 1 sub tasks
Testing.MT2_LowLimit FLOAT(0..7) To OEM Logic, low limit of testing 2 sub tasks
Testing.MT3_LowLimit FLOAT(0..7) To OEM Logic, low limit of testing 3 sub tasks
Testing.MT4_LowLimit FLOAT(0..7) To OEM Logic, low limit of testing 4 sub tasks

Testing. MT1_HiLimit FLOAT(0..7) To OEM Logic, high limit of testing 1 sub tasks
Testing.MT2_HiLimit FLOAT(0..7) To OEM Logic, high limit of testing 2 sub tasks
Testing.MT3_HiLimit FLOAT(0..7) To OEM Logic, high limit of testing 3 sub tasks
Testing.MT4_HiLimit FLOAT(0..7) To OEM Logic, high limit of testing 4 sub tasks
Testing.MT_Overall_Status WORD(0..7) | Testing master task operation completion status code
Testing.MT1_Task_Status WORD(0..7) | Testing 1 sub tasks operation completion status code
Testing.MT2_Task_Status WORD(0..7) | Testing 2 sub tasks operation completion status code
Testing.MT3_Task_Status WORD(0..7) Testing 3 sub tasks operation completion status code
Testing.MT4_Task_Status WORD(0..7) Testing 4 sub tasks operation completion status code
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5.8.3. Timing Chart

Test - Task Configured for the Model

FB_EN

i_bEnable

i_bPreReqOK

i_uSingleEnakleMask

i_bMasterEnable

o_bTaskMoneZeroM

i_wnSeqStart =
i_wnCur3egqNum

o_bnSingleQEMStartOp

o_bMasterOEMStartOp

ig_bnSegReadylnc

i_wnSingleQEMStatusOp

|

]

]

I

=251
o_bPassed I\F
o_bDone ‘FI
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5.9 Stitching Tool Tasks

The purpose of the function block is to handle the tasks of stitching tool.

5.9.1. Function Block and Parameters

Cfg.StnMuttiFP -
J |
I

- BackupStitch

i_wCurMdIBolCount

Cfg StitchTI_Tsk Ev'pd— i_bnSingleBypass
Cfg.StitchTI_Tsk_TskNr— i_wnSingle Task
- StitchTool Task_Ststus — i_wnSingleOEMStatusOp
-Cfg StitchTI_Tsk_SeqStart—— i_wnSeqStart
Cfg.StitchTI_Tsk_SeqStop — i_wnSeqgStop
- Cfg StitchTI_Tsk_Rerun_Good —| i_bnReRunG
- Cfg Stitch TI_Tsk_Rerun_Reject— i_bnReRunNG
-Cfg StitchTI_Tsk_Mode — i_wnMode
- BackupStitchTool1_Start—— i_bBackup1Start
BackupStitchT Status — i_wBackup1Status

_Done —— i_bBackup1Comp

- BackupStitchTool2_Start—— i_bBackup2Start
BackupStitchT _Status — i_wBackup2Staius
- BackupStitchTool?_Done — i_bBackup2Comp
-FACS_Comm.Recv_Done[0]— i_bFACSRecvd
0 —— i_uMultiFootPrintPos
Cfg SmchT\ Tsk Area—— i_wnWorkPos
: - Cur_Seq_MNum —— i_wnCurSegNum
- Bypass_Index—— i_wnGOTBypassindex
- System_Clock —i_udSystemClock
Inc_Seq_Cntr—— io_bnSeqReadylncs-====sssesemmmaasienannnn
- 5Sta_Task_Index—— io_wnStaTaskindex:-
- CurSta_Task_Index—— io_wnCurTasklndex:
- Build_Index —— io_wnBuildIndex-=====-«

o_bBkpStart2
o_bFB_FErrar
o_wErrorld

------ io_bnSeqReadylnc

-io_wnStaTaskindex
=io_wnCurTaskindex
-+ io_wnBuildindex

Function Block Name Instance Data Block Revision History
Stitch_Tool Inst_Stitch_Tool V4.10 V4.02
nst_Stiteh_Tool
: StitchTool
EN ENO — -
- FACS_Core Tasks_Enable — i_bEnable o_bFB_OK — - .
: : Reset—— i_bOpReset o_bDone —Ekp SmchToolTDoI Master Dcme :
: Operatur Reject—— i_bReject o_bnSingleOEMStartOp ——StiichTool Op_Start
: D FACS _Core.Pre_Req_OK——i_bPreRegOK o_wCurSegProghum ——StiichTool. Op_Proghum
- Cfg:SinManualSta - - FACS_Core Pre_Req_MNOK——i_bPreRegNOK o_wCurSegBoltCount ——StitchTool. Op_BolCnt
J J' i_bManualOper o_dnStarTime ——Sta_Status StitchTI_StartTime
. Cur MCIIStltchTI Tsk_Enbd—— i_uSingleEnableMask o_dnStopTime ——Sta_Status.StitchTI_EndTime-
Pro Num— i_wCurMdIProghum o_bBkpStartl ——StitchTool.Bkpstari]0]

——Stitch Tool Bkpstart[1]

——Inc_Seq_Cntr
——Sta_Task_Index
——CurSta_Task_Index
——Build_Index -

Cfg_Bypass_Index—— io_wnCfgBypassindex-----

io_wnCfgBypassindex

——(Cfg_Bypass_Index

Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start Stitching Tool tasks System
i_bOpReset Input Bit Reset Operation User/System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreRegNOK Input Bit Prerequisite condition is not OK System
i bManualOper Input Bit Manual operation option. M.anual operation System
allows retry and operator reject.
i_uSingleEnableMask Input un:rljned 1-8 task enable configuration in word format System
i_wCurMdIProgNum Input Word (0..7) | 1-8 Current Model Program Number System
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Identifier Class Type Description User/System
i_wCurMdIBoltCount Input Word (0..7) | 1-8 Current Model Bolt Counts System
i_bnSingleBypass Input Bit (0..7) 1-8 task bypass configuration System
i_wnSingleTask Input Word (0..7) | 1-8 task number System
i_wnSingleOEMStatusOp | Input Word (0..7) | 1-8 task status from OEM Logic User
i_wnSeqStart Input Word (0..7) | 1-8 task sequence start number System
i_wnSeqStop Input Word (0..7) | 1-8 task sequence stop number System
i_bnReRunG Input Bit (0..7) 1-8 task rerun for good part configuration System
i_bnReRunNG Input Bit (0..7) 1-8 task rerun for no good part configuration System
i_wnMode Input Word (0..7) | 1-8 task mode configuration System
i_bBackuplStart Input Bit 1* backup tool start User/System
i_wBackup1Status Input Word Status of 1% backup tool User/System
i_bBackup1Comp Input Bit 1*" backup tool completion User/System
i_bBackup2Start Input Bit 2nd backup tool start User/System
i_wBackup2Status Input Word Status of 2nd backup tool User/System
i_bBackup2Comp Input Bit 2nd backup tool completion User/System
i_bFACSRecvd Input Bit FACS configuration received System

=0 for Multi-Foot Print Position A User
i_uMultiFootPrintPos Input \l,,lvn;rigned =1 for Multi-Foot Print Position B

=2 for Multi-Foot Print Position C
i wnWorkPos Input Word (0.7) g/lounl]zii;;?::izrr]int data for the Task from System
i wnCurSegNum Input Word (0..5) Etl;tcrii:t Task Sequence Number executing in the System

Bypass set up of Tasks thru GOT System

=1 — Task Enabled
. Word
i_wnGOTBypassindex Input (0..2100) =2 — Task Bypassed for the current part — Single

Bypass

=3 — Task Bypassed continuously until Enabled
i_udSystemClock Input gc\j:)grzed 1-8 task start bit to OEM Logic System
o_bFB_OK Output | Bit Function Block OK User
o_bDone Output | Bit All Tasks are completed User/System
o_bnSingleOEMStartOp Output | Bit (0..7) 1-8 task start bit to OEM Logic User
o_dnStartTime Output Ej\f/%rd 1-8 task start time System
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Identifier Class Type Description User/System
o_dnStopTime Output (DOW7o)rd 1-8 task stop time System
o_bBkpStartl Output | Bit Stitching Tool 1 is a backup tool User/System
o_bBkpStart2 Output | Bit Stitching Tool 2 is a backup tool User/System
o_bFB_Error Output | Bit FBin Error User
o_wekrrorld FB Error Code User
Output | Word
= H101 —if i_uMultiFootPrintPos input > 2
io_bnSeqgReadylnc In/Out | Bit (0..5) Current Task is complete, increment Task | System
Sequence Number
io_wnStaTaskIindex Word RFID Data including Header and Task Status info | System
In/Out from Previous Stations and update from current
(0..2100) .
station
io_wnCurTaskindex In/Out Word Build Status for current station tasks displayed on | System
(0..2100) GOT “STATUS” — Started, Accept, Reject, Rerun
io_wnBuildIndex In/Out Word Build Status for current station tasks displayed on | System
(0..2100) GOT “BUILD” — Y — Yes, N — No from Configuration
io_wnCfgBypassindex Word Build Status for current station tasks displayed on | System
In/Out (0..2100) GOT “ENABLED” — Enabled, Single Bypass, Cont.
v Bypass
5.9.2. SDT data
Identifier Data Type Description
StitchTool.Op_Start BIT(0..7) To OEM Logic, OK to start Stitching Tool operation
StitchTool.Op_ProgNr WORD To OEM Logic, Stitch Tool program number for operation
StitchTool.Op_BoltCnt WORD To OEM Logic, bolt count of operation
StitchTool.Task_Active Bit(0..7) Task active status to eHMI Task screen
StitchTool.Task_Status WORD(0..7) Operation completion status code from OEM
StitchTool.Done Bit To OEM Logic, All tasks completion status
StitchTool.Bkpstart Bit(0..2) To Stitch Tool Backup Task enable bit
StitchTool.Op_ProgNUm WORD To OEM Logic, Stitch Tool program number for operation
StitchTool.Op_BoltCnt WORD To OEM Logic, bolt count of operation
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5.9.3. Timing Chart

Stitching Tool - Task Configured for the Model

FB_EN

i_bEnable |

i_bPreReqOK |

i_uSingleEnableMask |
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o_bnSingleQEMStartOp 1 \} ,:]
|
il
1 ."J.I
| [
. |
io_bnSeqReadylnc 1-L [
|'(-Fl
i_wnSingleQEMStatus0p
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\,

o_bDone ‘{
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5.10

Error Proofing Barcode Tasks
The purpose of this function blocks is to handle the tasks of barcode reader system.

5.10.1. Main EP Barcode Function Block and Parameters
Function Block Name Instance Data Block Revision History
BCReader Inst_BCReadl V4.10 V4.02
Inst_ BCRead1
BCReader
EN ENO —
FACS_Core.Tasks_Enable — i_bEnable o_bFB_QK —
Reset— i_bOpReset o_bTaskNoneZeroM ——int_Task_Mone_Zero_M[0]
Operator_Reject— i_bReject o_bDone ——BarCode BC1_Done
FACS_Core.Pre_Req_OK——/i_bPreRegqOK o0_bPassed ——BarCode.BC_Passed[0]
FACS_Core Pre_Req_NOK-—— i_bPreRegNOK o_bFailed ——BarCode.BC_Failed[0]
1—— i_bManualOper 0_bnSingleOEMStartOp ——EBarCode BC1_0Op_Start
1— i_wMClndex 0_bMasterOEMStartOp ——BarCode BC_Overall_Start[0]
Cur_MdI.BC_Tsk1_EnbdPart—— i_uSingleEnableMask o_dStartTimeM ——5Sta_Status. Barcode_StartTime[0]
Cfg.BC_Tskl1_Bypd_Pars — i_uSingleBypass o_dStopTimeM ——=Sta_Status Barcode_EndTime[0]
Cfg.BC_Tskl1_TskMrParts — i_wnSingle Task o_dnStanTime3 —
BarCode BC1_Task_Status — _wnSingleOEMStatusOp o_dnStopTimeS —
Cfg BC_Tsk1_Sub_SegStart—— i_wnSingleSeqgStart o_bFB_Emor —
Cfg. BC_Tsk1_Sub_SeqgStop—— i_wnSingleSeqStop o_wErrorlD —
Cfg.BC_Tsk1_Rerun_Good — I_bReRunG
Cfg BC_Tsk1_Rerun_Reject— i_bReRunNG
int_Master_Enable[0] —i_bMasterEnable
Cfg.BC_Tsk1_Bypd—— i_bMasterBypass
Cfg. BC_Tsk1_TskMr—— i_wMasterTask
BarCode BC_Overall_Status[0] — i_wMasterOEMStatusOp
Cfg BC_Tsk1_SegStart—— 1_wMasterSeqgStart
Cfg. BC_Tsk1_SegStop—— i_wMasterSeqStop
FACS_Comm.Recv_Done —i_bFACSRecvd
0—— i_uMultiFootPrintPos
Cfg BC_Tsk1_Area— i_wWorkPos
Cur_Seq_Mum——i_wnCurSegMNum
Bypass_Index—— i_wnGOTBypassindex
BarCodeMatch1 — i_bnBarcodeMatch
System_Clock—1_udSystemClock
Inc_Seq_Cnir— io_bnSegReadylnc========c=acsemncuncaeancannann; io_bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_Index—— io_wnStaTaskindex-==--==-====szuu--- -io_wn3taTaskindex ——5ta_Task_Index
CurSta_Task_Index—— io_wnCurT askindex-- =io_wnCurTaskindex ——CurSta_Task_Index
Build_Index—— io_wnBuildindexs === sssssameamamscmmasannamannnnann io_wnBuildindex ——Build_Index
Cfg_Bypass_Index—— io_wnCfgBypassindex-=====s=ssescamceuanaanans io_wnCfgBypassindex ——Cfg_Bypass_Index

Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start BCReader tasks System
i_bOpReset Input Bit Resets the Operation User/System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreReqNOK Input Bit Prerequisite condition is not OK System
i_bManualOper Input Bit Manual operation option. Manual operation allows retry System
and operator reject.

i_wMClIndex Input Word Internal index register reference number User
I_uSingleEnableMask Input 3vnos:§ned 1-10 sub task enable configuration in word format System
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Identifier Class Type Description User/System
i_uSingleBypass Input \l;\/n:rlined 1-10 sub task bypass configuration in word format System
i_wnSingleTask Input :/(\)/0;;1 1-10 sub task number System
Word
i_wnSingleOEMStatusOp | Input (OO;) 1-10 sub task status from OEM Logic User
Word t
i_wnSingleSeqStart Input (OO;) Sub task sequence start number System
Word t
i_wnSingleSeqStop Input (OO;) Sub task sequence stop number System
i_bReRunG Input Bit Task rerun for good part configuration System
i_bnReRunNG Input Bit Task rerun for no good part configuration System
i_bMasterEnable Input Bit Master task enable configuration System
i_bMasterBypass Input Bit Master task bypass configuration System
i_wMasterTask Input Word Master task number System
i_wMasterOEMStatusOp | Input Word Master task status from OEM Logic User/System
i_wMasterSeqgStart Input Word Master task sequence start number System
i_wMasterSeqStop Input Word Master task sequence stop number System
i_bFACSRecvd Input Bit FACS configuration received System
=0 for Multi-Foot Print Position A User
i_uMultiFootPrintPos Input \L/Jvnosrlgned =1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
i_wWorkPos Input Word Multi-Foot Print data for the Task from Configuration System
. W . .
i_wnCurSegNum Input (00;):' Current Task Sequence Number executing in the station System
Bypass set up of Tasks thru GOT System
W =1 - Task Enabled
i_wnGOTBypassindex Input ord
(0..2100) | =3 —Task Bypassed for the current part — Single Bypass
=3 — Task Bypassed continuously until Enabled
i_bnBarcodeMatch Input Bit (0..9) Barcode scan Match with configured string System
. Unsigned . System
i_udSystemClock Input DWord System Clock calculated from PLC scan time SD520
o_bFB_OK Output Bit Function Block OK User
o_bTaskNoneZeroM Output Bit Master Task Configured System
o_bDone Output Bit All Tasks are completed User/System
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Identifier Class Type Description User/System
o_bPassed Output Bit Master Task passed — used for next auto task User
o_bFailed Output Bit Master Task failed — used for next auto task User
o_bnSingleOEMStartOp Output Bit (0..9) 1-10 sub task start bit to OEM Logic User
o_bMasterOEMStartOp Output Bit Master task start bit to OEM Logic User
o_dStartTimeM Output DWord Master task start time System
o_dStopTimeM Output DWord Master task stop time System
o_dStartTimeS Output zngo)rd 1-10 task start time System
DW t
o_dStopTimeS Output 0 9o)rd 1-10 task stop time System
o_bFB_Error Output Bit FBin Error User
o_wekrrorld Output Word FB Error Code H101 — If i_uMultiFootPrintPos input > 2, | User
P H102 - i_wMClndex input > 2
io_bnSeqReadylnc In/Out Bit (0..5) Current Task is complete, increment Task Sequence | System
Number
io_wnStaTaskIndex In/Out Word RFID Data including Header and Task Status info from | System
(0..2100) | Previous Stations and update from current station
io_wnCurTaskindex In/Out Word Build Status for current station tasks displayed on GOT | System
(0..2100) | “STATUS” — Started, Accept, Reject, Rerun
io_wnBuildIndex In/Out Word Build Status for current station tasks displayed on GOT | System
(0..2100) | “BUILD” —Y —Yes, N — No from Configuration
io_wnCfgBypassindex In/Out Word Build Status for current station tasks displayed on GOT | System
(0..2100) | “ENABLED” — Enabled, Single Bypass, Cont. Bypass

5.10.2. SDT Data

Identifier Data Type Description

BarCode.BC_Overall_Start BIT(0..1) To OEM Logic, OK to start Barcode master task operation
BarCode.BC1_Op_Start BIT(0..9) To OEM Logic, OK to start Barcode 1 sub tasks operation
BarCode.BC2_Op_Start BIT(0..9) To OEM Logic, OK to start Barcode 2 sub tasks operation
BarCode.BC1_String_Start WORD(0..9) | To OEM Logic, Barcode 1 string start location
BarCode.BC1_String_Len WORD(0..9) | To OEM Logic, Barcode 1 string start length
BarCode.BC2_String_Start WORD(0..9) | To OEM Logic, Barcode 2 string start location
BarCode.BC2_String_Len WORD(0..9) | To OEM Logic, Barcode 2 string start length
BarCode.BC_Overall_Status WORD(0..1) Barcode master task operation completion status code
BarCode.BC1_Task_Status WORD(0..9) Barcode 1 sub tasks operation completion status code
BarCode.BC2_Task_Status WORD(0..9) Barcode 2 sub tasks operation completion status code
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5.10.3. Timing Chart

Barcode - Task Configured for the Model
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511

Error Proofing Vision Tasks

The purpose of this function block is to handle the tasks of vision and camera system.

5.11.1. Vision Function Block and Parameters
Function Block Name Instance Data Block Revision History
Vision Inst_Visionl.... Inst_Vision4 V4.10 V4.02
Inst_VisionT
Vision
EN ENO —
FACS_Core Tasks_Enable — i_bEnable o_bFB_OK —
Reset—— I_bOpReset o_bTaskNoneZeroM ——int_Task_MNone_Zero_M[0]
Operator_Reject— i_bReject o_bDone —Vision MV1_Done
FACS_Core.Pre_Req_OK—/i_bPreRegqOK o_bPassed ——VisionMV_Pass[0]
FACS_Core Pre_Req_MOK—— i_bPreRegNOK o_bFailed ——\Vision.MV_Fail[0]
Cfg.StnManualSta—— i_bManualOper o_bnSingleOEMStartOp ——\Vision.MV1_0Op_Start
1—— i_wMClndex o_bMasterOEMStanOp ——VisionMV_Overall_Star[0]
Cur_MdI.Vsn_Tsk1_EnbdChk—i_uSingleEnableMask o_wCurMdIPragMum —Vision.MV1_ProgMNum
Cur_MdI_Vision_Proghum[0] —— i_wCurMdIFrogNum o_dStartTime ——5Sta_Status Vision_StartTime[0]
Cfg.Vsn_Tsk1_BypdChk—— i_uSingleBypass o_dStopTime ——Sta_Status Vision_EndTime[0]
CfgVsn_Tskl_TskMNrChks —— i_wnSingleTask o_bFB_Ermor —
Vision.MV1_Task_5Status — i_wnSingle OEMStatusOp o_wErrorld —
Cfg.Vsn_Tsk1_SeqStart—— |_wSeqgStart
CfgVsn_Tsk1_SeqStop—— i_wSeqgStop
cfg.Vsn_Tsk1_Rerun_Good —| i_bReRunG
Cfg.Vsn_Tsk1_Rerun_Reject— i_bReRunNG
int_Master_Enable[0]—— i_bMasterEnable
Cur_MdI.Van_Tskl1_Prgm-—— i_wMasterProgram
Cfg.Vsn_Tskl_Bypd—— i_bMasterBypass
cfg.Vsn_Tsk1_TskMNr—— i_wMasterTask
Vision.MV_Owerall_Status[0] — i_wMasterOEMStatusOp
FACS_Comm.Recv_Done—i_bFACSRecvd
0—— i_uMuliFootPrintPos
Cfg.Vsn_Tsk1_Area— i_wWorkPos
Cur_Seq_Mum-—— i_wnCurSegNum
Bypass_Index—— i_wnGOTBypassindex
System_Clock—— i_udSystemClock
Inc_Seq_Cnir— io_bnSeqReadylngc-======-sscaemnemnannannannnnny| i0_bnSeqReadylnc ——iInc_Seq_Cntr
Sta_Task_Index—— io_wnStaT asklndex------- - -- jo_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index—— io_wnCurTaskindes--====-cacamamamammancaaaaa.s io_wnCurTasklndex ——CurSta_Task_Index
Build_Index—— io_wnBuildindex-- === asamammmme e ieiaeaeaaaaaaa io_wnBuildindex ——Build_Index
Cfg_Bypass_Index—— io_wnCfgBypassindex-===-=s=-=scucecaacannnn.. io_wnCfgBypassindex ——Cfg_Bypass_Index
Identifier Class Type Description
i_bEnable Input Bit Conditions to start Vision tasks System
i_bOpReset Input Bit Resets the Operation User/System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreReqNOK Input Bit Prerequisite condition is not OK System
i_bManualOper Input Bit Manual operation option. Manual operation allows retry System
and operator reject.
i_wMClndex Input Word Internal index register reference number User
i_uSingleEnableMask Input Unsigned ) Lo System
- & P Worg 1-16 sub task enable configuration in word format ¥
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Identifier Class Type Description
i_wCurMdIProgNum Input Word Current Model Program Number System
i_uSingleBypass Input \L/JVnosrlined 1-16 sub task bypass configuration in word format System
i_wnSingleTask Input z/(\)/o;;) 1-16 sub task numbers System
Word
i_wnSingleOEMStatusOp | Input (0015) 1-16 sub task status from OEM Logic User
i_wnSeqStart Input Word Sub task sequence start number System
i_wnSeqStop Input Word Sub task sequence stop number System
i_bnReRunG Input Bit Task rerun for good part configuration System
i_bnReRunNG Input Bit Task rerun for no good part configuration System
i_bMasterEnable Input Bit Master task enable configuration System
i_wMasterProgram Input Word Master task program configuration System
i_bMasterBypass Input Bit Master task bypass configuration System
i_wMasterTask Input Word Master task number System
i_wMasterOEMStatusOp | Input Word Master task status from OEM Logic User/System
i_bFACSRecvd Input Bit FACS configuration received System
=0 for Multi-Foot Print Position A User
i_uMultiFootPrintPos Input \l/,lvn;rlined =1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
W
i_wWorkPos Input (Oo;;i Multi-Foot Print data for the Task from Configuration System
W
i_wnCurSeqNum Input (Oog;i Current Task Sequence Number executing in the station System
Bypass set up of Tasks thru GOT System
W =1 —Task Enabled
i_wnGOTBypassindex Input ord
(0..2100) =2 — Task Bypassed for the current part — Single Bypass
=3 — Task Bypassed continuously until Enabled
. Unsigned . System
i_udSystemClock Input DWord System Clock calculated from PLC scan time SD520
o_bFB_OK Output | Bit Function Block OK User
o_bTaskNoneZeroM Output | Bit Master Task Configured System
o_bDone Output | Bit Master Task is completed User/System
o_bPassed Output | Bit Master Task passed — used for next auto task User
o_bFailed Output | Bit Master Task failed — used for next auto task User
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Identifier Class Type Description

o_bnSingleOEMStartOp Output | Bit (0..15) | 1-16 sub task start bit to OEM Logic User
o_bMasterOEMStartOp Output | Bit Master task start bit to OEM Logic User
o_dStartTime Output | DWord Master task start time System
o_dStopTime Output | DWord Master task stop time System
o_bFB_Error Output | Bit FBin Error User
o_weErrorld FB Error Code = H101 — if i_uMultiFootPrintPos input > 2, = | User

Output | Word H102 - If i_wMClndex input > 10 for Manual Operation, If

i_wMClIndex input > 4 for Auto Operation

io_bnSeqgReadylnc Current Task is complete, increment Task Sequence | System

In/Out | Bit (0..5)

Number

io_wnStaTaskindex In/Out Word RFID Data including Header and Task Status info from | System
(0..2100) Previous Stations and update from current station

io_wnCurTaskindex In/Out Word Build Status for current station tasks displayed on GOT | System
(0..2100) “STATUS” — Started, Accept, Reject, Rerun

io_wnBuildIndex In/Out Word Build Status for current station tasks displayed on GOT | System
(0..2100) “BUILD” —Y — Yes, N — No from Configuration

io_wnCfgBypassindex In/Out Word Build Status for current station tasks displayed on GOT | System

(0..2100) “ENABLED” — Enabled, Single Bypass, Cont. Bypass

5.11.2. SDT Data

Identifier Data Type Description
Vision.MV_Overall_Start BIT(0..9) To OEM Logic, OK to start Vision master task operation
Vision.MV1_Op_Start BIT(0..15) To OEM Logic, OK to start Vision 1 sub tasks operation
Vision.MV2_Op_Start BIT(0..15) To OEM Logic, OK to start Vision 2 sub tasks operation
Vision.MV3_Op_Start BIT(0..15) To OEM Logic, OK to start Vision 3 sub tasks operation
Vision.MV4_Op_Start BIT(0..15) To OEM Logic, OK to start Vision 4 sub tasks operation
Vision.MV_Overall_ProgNr WORD(0..9) | To OEM Logic, Vision master task program number
Vision.MV1_Op_ProgNr WORD(0..15) | To OEM Logic, Vision 1 sub tasks program number
Vision.MV2_Op_ProgNr WORD(0..15) | To OEM Logic, Vision 2 sub tasks program number
Vision.MV3_Op_ProgNr WORD(0..15) | To OEM Logic, Vision 3 sub tasks program number
Vision.MV4_Op_ProgNr WORD(0..15) | To OEM Logic, Vision 4 sub tasks program number
Vision.MV_Overall_Status WORD(0..9) | Vision master task operation completion status code
Vision.MV1_Task_Status WORD(0..15) | Vision 1 sub tasks operation completion status code
Vision.MV2_Task_Status WORD(0..15) | Vision 2 sub tasks operation completion status code
Vision.MV3_Task_Status WORD(0..15) | Vision 3 sub tasks operation completion status code
Vision.MV4_Task_Status WORD(0..15) | Vision 4 sub tasks operation completion status code
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5.11.3.

Timing Chart

Vision - Task Configured for the Model

FB_EN

i_bEnable

i_bPreReqOK

i_uSingleEnableMask

i_bMasterEnable

o_bTaskNoneZeroM

i_wnSeqStart =
i_wnCurSegNum

o_bnSingleQEMStartOp

o_bMasterOEMStartOp

io_bnSeqReadylnc

i_wnSingleQEMStatusOp
=251

I

o_bPassed ~F
o_bDone f
MITSUBISHI 68 MEAU - Engineering Group

ELECTRIC



MEL-FACS Users Manual

5.12 Multi-Spindle Tasks

The purpose of this function block is to handle the tasks of multiple spindles system.

5.12.1. MultiSpindle Function Block and Parameters
Function Block Name Instance Data Block Revision History
MultiSpindle Inst_SP1... Inst_SP2 V4.10 V4.02
Inst_SP1
MultiSpindle
EN ENO —
FACS_Core. Tasks_Enable — i_bEnable o_bFB_OK —
Reset—— i_bOpReset o_bTaskMoneZeroM L _Mone ro_M[0]
Operator_Reject—i_bReject o_bDone ——Spindle MSP1_Done
FACS_Core Pre_Reg_OK—— i_bPreReqOK o_uTaskStatus ——int SP1_Task_Status
FACS_Core Pre_Regq_NOK—— i_bPreRegNOK o_bPassed —
Cfg.StnManualSta—— i_bManualOper o_bFailed
T—— I_wMClIndex o_bnSingleOEMStanOp ——Spindle. MSP1_Op_Start
Cur_MdIMItSpd_Tsk1_EnbdSpd—— i_udSingleEnableMask o_bMasterOEMStanOp ——Spindle. MSF_Overall_Start[0]
Cur_MdI_MultiSpd_ProgMNum[0] — i_wCurhMdIProgNum o_wCurMdIProgMum ——=Spindle MSP1_Proghum
Cur_MdI_MultiSpd_Parameter[0] — i_wCurMdIParameter o_wCurMdIParameter ——Spindle MSP1_Parameter
Cfg.MultiSp_Tsk1_Bypd_SP —|i_udSingleBypass o_dStarTime ——Sta_Status MultiSpindle_StartTime[0]
CfgMuliSp_Tsk1_TskNrSp——/i_wnSingleTask o_dStopTime ——Sta_Status MultiSpindle_End Time[0]
Spindle MSP1_Task_Status — i_wnSingleOEMStatusOp o_bFB_Eror —
Cig.MultiSp_Tsk1_SeqStart— i wSeqgStart o_wErrorld —
Cfg MultiSp_Tsk1_SeqStop— i wSeqgSiop
Cfg MultiSp_Tsk1_Rerun_Good— i_bReRunG
Cfg.MultiSp_Tsk1_Rerun_Reject—— i_bReRunNG
int_Master_Enzble[0] — i_bMasterEnable
Cur_MdlMiSpd_Tsk1_Prgm —i_wMasterPregram
Cfg.MultiSp_Tsk1_Bypd —/i_bMasterBypass
Cfg.MultiSp_Tsk1_TskNr— i_wMasterTask
FACS_Comm.Recv_Done—{i_bFACSRecvd
0 i_uMultiFootPrintPos
Cfg.MultiSp_Tsk1_Area —| i_wWorkPos
Cur_Seq_MNum—— i_wnCurSegMNum
Bypass_Index—— i_wnGOTBypassindex
System_Clock—— 1_udSystemClock
Inc_Seq_Cntr—— 10_bnSeqReadylnce=ssaremmemmeemmmeannannninanas 10_bnSeqReadylnc ——inc_Seq_Cnir
Sta_Task_Index—— io_wnStaTaskindex-- -io_wnStaTasklndex ——5ta_Task_Index
CurSta_Task_Index—— io_wnCurTaskindex-- -io_wnCurTasklndex ——CurSta_Task_|ndex
Build_Index— o) ——Build_Index
Cfg_Bypass_Index—io_) ——Cfg_Bypass_Index
Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start multi-spindle tasks System
i_bOpReset Input Bit Resets the Operation User/System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreReqNOK Input Bit Prerequisite condition is not OK System
i_bManualOper Input Bit Manual operation option. Manual operation System
allows retry and operator reject.
i_wMClIndex Input Word Internal index register reference number User
i_udSingleEnableMask Input Unsigned . S System
- & P & 1-32 sub task enable configuration in word format 4
DWord
i_wCurMdIProgNum Input Word Current Model Program Number System
i_wCurMdIParameter Input Word Current Model Parameter Number System
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Identifier Class Type Description User/System
i_udSingleBypass Input g\r;\ji)ngEd 1-32 sub task bypass configuration in word format System
i_wnSingleTask Input 2/(\)/0;;) 1-32 sub task numbers System
i_wnSingleOEMStatusOp | Input :/(\)/O;i) 1-32 sub task status from OEM Logic User
i_wnSeqStart Input Word Master task sequence start number System
i_wnSeqStop Input Word Master task sequence stop number System
i_bnReRunG Input Bit Task rerun for good part configuration System
i_bnReRunNG Input Bit Task rerun for no good part configuration System
i_bMasterEnable Input Bit Master task enable configuration System
i_wMasterProgram Input Word Master task program configuration System
i_bMasterBypass Input Bit Master task bypass configuration System
i_wMasterTask Input Word Master task number System
i_bFACSRecvd Input Bit FACS configuration received System
=0 for Multi-Foot Print Position A User
i_uMultiFootPrintPos Input \l,,lvn;rigned =1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
i WWorkPos Input Word L\:AOL:;:;?:;OP:M data for the Task from System
i wnCurSegNum Input 2/(\)/0;;1 Etl;tcrii:t Task Sequence Number executing in the System
Bypass set up of Tasks thru GOT System
=1 - Task Enabled
. Word
i_wnGOTBypassindex Input (0..2100) | =2~ Task Bypassed for the current part — Single
Bypass
=3 — Task Bypassed continuously until Enabled
i_udsystemClock Input g\r;;:)grr;ed z\és;;(r)n Clock calculated from PLC scan time System
o_bFB_OK Output | Bit Function Block OK User
o_bTaskNoneZeroM Output | Bit Master Task Configured System
o_bDone Output | Bit Master Task is completed User/System
Unsigned System
o_uTaskStatus Output | Word 1-32 Task Status
(0..31)
o_bPassed Output | Bit Master Task passed — used for next auto task User
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Identifier Class Type Description User/System
o_bFailed Output | Bit Master Task failed — used for next auto task User
o_bnSingleOEMStartOp Output | Bit (0..31) | 1-32 sub task start bit to OEM Logic User
o_bMasterOEMStartOp Output | Bit Master task start bit to OEM Logic User
o_wCurMdIProgNum Output | Word Current Model Program Number User
o_wCurMdIParameter Output | Word Current Model Parameter Number User
o_dStartTime Output | DWord Master Task start time System
o_dStopTime Output | DWord Master Task stop time System
o_bFB_Error Output | Bit FBin Error User
o_weErrorld outout | Word FB Error Code = H101 — if i_uMultiFootPrintPos | User
P input > 2, H102 - If i_wMClndex input > 4
io_bnSeqgReadylnc In/out | Bit (0..5) Current Task is complete, increment Task | System
Sequence Number
io_wnStaTaskindex Word RFID Data including Header and Task Status info | System
In/Out from Previous Stations and update from current
(0..2100) .
station
io_wnCurTaskindex In/Out Word Build Status for current station tasks displayed on | System
(0..2100) | GOT “STATUS” — Started, Accept, Reject, Rerun
io_wnBuildIndex In/Out Word Build Status for current station tasks displayed on | System
(0..2100) | GOT “BUILD” —Y —Yes, N — No from Configuration
io_wnCfgBypassindex Word Build Status for current station tasks displayed on | System
In/Out GOT “ENABLED” — Enabled, Single Bypass, Cont.
(0..2100)
Bypass
5.12.2. SDT Data
Identifier Data Type Description
Spindle.MSP1_Overall_Start BIT(0..3) To OEM Logic, OK to start Spindle master task operation

Spindle.MSP1_Op_Start

To OEM Logic, OK to start Spindle 1 sub tasks operation

Spindle.MSP2_Op_Start

To OEM Logic, OK to start Spindle 2 sub tasks operation

Spindle.MSP3_Op_Start

To OEM Logic, OK to start Spindle 3 sub tasks operation

Spindle.MSP4_Op_Start

To OEM Logic, OK to start Spindle 4 sub tasks operation

Spindle.MSP_Overall_ProgNr WORD (0..3) | To OEM Logic, Spindle master task program number
Spindle.MSP1_Op_ProgNr WORD(0..31) | To OEM Logic, Spindle 1 sub tasks program number
Spindle.MSP2_Op_ProgNr WORD(0..31) | To OEM Logic, Spindle 2 sub tasks program number
Spindle.MSP3_Op_ProgNr WORD(0..31) | To OEM Logic, Spindle 3 sub tasks program number
Spindle.MSP4_Op_ProgNr WORD(0..31) | To OEM Logic, Spindle 4 sub tasks program number
Spindle.MSP_Overall_Status WORD(0..3) Spindle master task operation completion status code
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Identifier Data Type Description

Spindle.MSP1_Task_Status WORD(0..31) | Spindle 1 sub tasks operation completion status code
Spindle.MSP2_Task_Status WORD(0..31) | Spindle 2 sub tasks operation completion status code
Spindle.MSP3_Task_Status WORD(0..31) | Spindle 3 sub tasks operation completion status code
Spindle.MSP4_Task_Status WORD(0..31) | Spindle 4 sub tasks operation completion status code
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5.12.3. Timing Chart

MultiSpindle - Task Configured for the Model

FB_EN

i_bEnable

i_bPreReqOK

i_uSingleEnableMask

i_bMasterEnable

o_bTaskNoneZeroM

i_wnSeqStart=
i_wnCurSeqMNum

o_bnSingleQEMStartOp

o_bMasterOEMStartOp

io_bnSeqReadyinc

i_wnSingleQEMStatusCp
=251

I

o_bPassed \;
o_bDone ‘{:
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5.13 Backup Hand Tool Tasks

The purpose of this function block is to handle the tasks of backup stitching tool.

ELECTRIC

5.13.1. Individual Backup Hand Tool Function Block and Parameters
Function Block Name Instance Data Block Revision History
StitchToolSpdleBckp Inst_StitchToolSPBkp1_1 V4.10 V4.02
StitchToolSpdleBckp Inst_StitchToolSPBkp1_2 V4.10 V4.02
StitchToolSpdleBckp Inst_StitchToolSPBkp2_1 V4.10 V4.02
StitchToolSpdleBckp Inst_StitchToolSPBkp2_2 V4.10 V4.02
......................... Inst_StitchToolSPBKpT_T + « « « « « « «
.................. StitchToolSpdieBekp
EN ENO L. .
---------- int_Backup_0On[1]— i_bEnable o bFB_OK — - - - - - e
-------------- Reset—— |_bOpReset o_bDone ——Bkp_StitchTool. Tool1_SP1_Done - - - -
---------- Operator_Reject— i_bReject o_bMasterOEMStartOp ——Bkp_StitchTool Tool1_SP1_Start - - - -
------- FACS_Core.Pre_Req_OK—— i_PreRegOK o_wToolCounter ——Bkp_StitchTool. Tool1_Counter1- - - - -
------ FACS_Core.Pre_Req_NOK— i_PreRegNOK o_wMasterStatus ——Bkp_StitchTool. Tool1_SP1_TASK_Status -
................ ‘I_ i_chmdex O_bFB_ENOf L. .
- Cfg.Stl_Bkp_Tsk1_MSp1_TskMNrSp—— i_wnSingleTask o_wErorld — - - - - - - - -
................ ‘I_ i_wMasterProgram L
- - Cfg.Stl_Bkp_Tsk1_MSpl1_TskNr—— i_wMasterTask
- Bkp_StitchTool Tool1_SP1_0OEM_Status — i_wMasterOEMStatusOp |
---------- Sta_Task_Index—— io_wnStaTaskindex=-=-=-=-=-=-=-c-------jo_wnStaTasklndex ——Sta_Task_Index - - - - - - - - - -
--------- CurSta_Task_Index—— io_wnCurTasklndex===-===--==czzeuucuu-mujo wnCurTaskindex ——CurSta_Task Index - - - - - - - - -
Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start Backup Hand Tool tasks System
i_bOpReset Input Bit Resets the Operation User/System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreReqNOK Input Bit Prerequisite condition is not OK System
i_wMClndex Input Word Internal index register reference number User
i_wnSingleTask Input Word (0..31) | 1-32 sub task numbers System
i_wMasterProgram Input Word Master task program configuration User
i_wMasterTask Input Word Master task number System
i_wMasterOEMStatusOp | Input Word Master task status from OEM Logic User
o_bFB_OK Output | Bit Function Block OK User
o_bDone Output | Bit Task is completed User/System
o_bMasterOEMStartOp | Output | Bit Master task start bit to OEM Logic User/System
o_wToolCounter Output | Word Number of bolts to be fixed for backup User
o_wMasterStatus Tool Status that needs to be feedback to Stitching | User
Output | Word
Tool FB.
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Identifier Class Type Description User/System
o_bFB_Error Output | Bit FBin Error User
o_weErrorld Output | Word FB Error Code = H101 — If i_wMCIndex input > 3 User
io_wnStaTaskindex Word RFID Data including Header and Task Status info | System
In/Out from Previous Stations and update from current
(0..2100) .
station
io_wnCurTaskIndex In/Out Word Build Status for current station tasks displayed on | System
(0..2100) GOT “STATUS” — Started, Accept, Reject, Rerun
5.13.2. SDT Data

Identifier Data Type Description
Bkp_StitchTool.Tooll_Start BIT(0..3) To OEM Logic, OK to start Backup_Tool 1 master task

operation
Bkp_StitchTool.Tool2_Start BIT(0..3) To OEM Logic, OK to start Backup_Tool 2 master task

operation
Bkp_StitchTool.Tool1_Counter WORD(0..3) | To OEM Logic, count of Tool 1 for sub tasks operation
Bkp_StitchTool.Tool2_Counter WORD(0..3) | To OEM Logic, count of Tool 2 for sub tasks operation
Bkp_StitchTool.Tooll_Status WORD(0..3) Backup_Tool 1 master task operation completion

status code
Bkp_StitchTool.Tool2_Status WORD(0..3) Backup_Tool 2 master task operation completion

status code
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5.14 Generic Backup Tasks

The purpose of this function block is to handle the tasks of backup tasks by operator without Tools.

5.14.1. Individual Backup Hand Tool Function Block and Parameters

Function Block Name Instance Data Block Revision History
StitchToolSpdleBckp Inst_Generic_Backupl V4.10
StitchToolSpdleBckp Inst_Generic_Backup2 V4.10
Inst_Generic_Backupt - - -
. GenericBackup .
EN ENO —
FACS_Core. Tasks_Enable — i_bEnable o_bFB_OK —
Reset— i_bOpReset o_bDone ——Bkp_Generic.Done[0]
- Operator_Reject— i_bReject o_bPassed ——Bkp_Generic.Pass[0] - - - -
e e FACS_Core Pre_Req_OK——i_bPreReqOK o_bFailed ——Bkp_Generic.Fail[0] B
- Gfg:StnManualSta - - FACS_Core Pre_Req_NOK—— i_bPreRegNOK o_bSingleOEMStantOp ——Bkp_Generic.Op_Start[0] - - - .
J J‘ i_bM 10per o_wRepairCounter ——Bkp_Generic. TotalBkpTask1RepairCounter -
1—— i_wMCIndex o_wAceceptCounter ——Bkp_Genaric. TotalBkpTask1AcceptCounter
Cfg . StnMultiFP Cur_Mdl.Generic_Bkp_Tsk_Enbd —/i_uSingleEnableMask o_wCurSegProgNum ——Bkp_Generic.ProgNum([]
J J‘ Cur_MdI_G ic_Backup_Proghum— i_wnCurMdIPragNum o_wCurSegParam ——EBkp_Generic.Param[]
-+ -Cur_| neric_Backup_Param —i_wnCurMdIParam o_dStartTime ——Sta_Status.Generic_Bkp_StantTime[0]
. Cfg.Generic_Bkp_Tsk_Bypd——|i_bnSingleBypass o_dStopTime ——Sta_Status.Generic_Bkp_EndTime[0]
- Cfg.Generic_Bkp_Tsk_TskNr— i_wnSingleTask o_bFB_Errar — B e
- Cfg.Generic_Bkp_Tsk_SeqStart— i_wnSeqStart o_wErrorld —
Cfg Generic_Bkp_Tsk_SeqStop— i_wnSeqStop
Cfg.Generic_Bkp_Tsk_Rerun_Good — i_bnReRunG
Cfg.Generic_Bkp_Tsk_Rerun_Reject—| i_bnReRunNG
B Cfg.Generic_Bkp_Tsk_Mode — i_wnMode
- Cfg.Generic_Bkp_Tsk1_Mstr_TskNr—— i_wnBkpMasterTask
- Cfg.Generic_Bkp_Tsk1_Sub_TskNr—— i_wn_nBkpSubTask
R eHMI_Task_Selected — i_wSelectedTask
TaskBackupAllowed — i_bBackupAllowed
AcceptPart_PE—/ i_bAccept
e - 0~ i_uMultiFootPrintPos
Cfg.Generic_Bkp_Tsk_Area—|i_wnWorkPos:
e - 0—— i_wStatusNum
FACS_Comm.Recv_Done[0] — i_bFACSRecvd
Cur_Seq_Num—— i_wnCurSegNum
Bypass_Index—— i_wnGOTBypassindex
System_Clock— i_udSystemClock
- Inc_Seq_Cnr—— io_bnSeqReadylnc:=-=----ereemeeacecmmeaiananenn 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_wnBuildindexs====-= ===io_wnBuildindex ——Build_Index -
Cfg_Bypass_Index—— io_wnCfgBypassindex-----=---- ---io_wnCfgBypassindex ——Cfg_Bypass_lndex
Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start tasks System
i_bOpReset Input Bit Resets the Operation User/System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreRegNOK Input Bit Prerequisite condition is not OK System
. Manual operation option. Manual operation System
i_bManualOper Input BIT P P . P Y
allows retry and operator reject.
I_wMClIndex Input Word Internal index register reference number User
i_uSingleEnableMask Input Unsigned Word | 1-2 task enable configuration in word format System
i_wnCurMdIProgNum Input Word (0..1) 1-2 Current Model Program Numbers System
|_wnCurMdIParam Input Float(0..1) 1-2 Current Model Parameters
i_bnSingleBypass Input Bit (0..15) 1-2 task bypass configuration System
i_wnSingleTask Input Word (0..1) 1-2 task number System
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Identifier Class Type Description User/System
i_wnSeqStart Input Word (0..1) 1-2 task sequence start number System
i_wnSeqStop Input Word (0..1) 1-2 task sequence stop number System
i_bnReRunG Input Bit (0..15) 1-2 task rerun for good part configuration System
i_bnReRunNG Input Bit (0..15) 1-2 task rerun for no good part configuration System
i_wnMode Input Word (0..1) 1-2 task mode configuration System
i_wnBkpMasterTask Input Word(0..7) 1-8 Master Task Number to be Back Up System
i_wn_nBkpSubTask Input Word(0..7,0..15) | 1-16 Sub Tasks for 1-8 Master Tasks to be Back | System
Up
i_wSelectedTask Input Word Selected Task Number from eHMI System
i_bBackupAllowed Input Bit Config setting for Task is Allowed for Backup System
i_bAccept Input Bit Accept PB User
i_uMultiFootPrintPos Input Unsigned Word | =0 for Multi-Foot Print Position A User
=1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
i_wnWorkPos Input Word (0..1) Multi-Foot Print data for the Task from System
Configuration
i_wStatusNum Input Word Specific status value assigned by General User
Motors
i_bFACSRecvd Input Bit FACS configuration received System
i_wnCurSeqgNum Input Word (0..5) Current Task Sequence Number executing in System
the station
i_wnGOTBypassindex Input Word (0..2100) Bypass set up of Tasks thru GOT System
=1 - Task Enabled
=2 — Task Bypassed for the current part —
Single Bypass
=3 — Task Bypassed continuously until Enabled
i_udSystemClock Input Unsigned System Clock calculated from PLC scan time System
DWord SD520
o_bFB_OK Output Bit Function Block OK User
o_bDone Output Bit Task is completed User/System
o_bnPassed Output Bit All Tasks are completed User
o_bnFailed Output Bit 1-4 tasks passed User
o_bnSingleOEMStartOp Output Bit 1-4 tasks failed User
o_wRepairCounter Output | Word(0..7) Overall Tasks to be Repaired for all Master User
Task and SubTasks
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Identifier Class Type Description User/System
o_wAcceptCounter Output | Word(0..7) Overall Tasks Accepted for all Master Task and | User
SubTasks
o_wCurSeqProgNum Output | Word Current Model Program Number for current User
Sequence
o_wCurSegParam Output Float Current Model and Current Seq Start Robot User
Tool Parameter
o_dnStartTime Output DWord 1-4 task start time System
o_dnStopTime Output DWord 1-4 task stop time System
o_bFB_Error Output Bit FBin Error User
o_weErrorld Output | Word FB Error Code = H101 - if | User
i_uMultiFootPrintPos input > 2, H102 - if
i_wStatusNum >0
io_bnSeqReadylnc In/Out Bit (0..5) Current Task is complete, increment Task | System
Sequence Number
io_wnStaTaskindex RFID Data including Header and Task Status | System
In/Out Word (0..2100) | info from Previous Stations and update from
current station
io_wnCurTaskIindex Build Status for current station tasks displayed | System
In/Out Word (0..2100) on GOT “STATUS” — Started, Accept, Reject,
Rerun
io_wnBuildIndex Build Status for current station tasks displayed | System
In/Out Word (0..2100) | on GOT “BUILD” — Y — Yes, N — No from
Configuration
io_wnCfgBypassindex Build Status for current station tasks displayed | System
In/Out Word (0..2100) | on GOT “ENABLED” — Enabled, Single Bypass,
Cont. Bypass

5.14.2. SDT Data
Identifier Data Type Description
Bkp_Generic.Op_Start BIT(0..1) To OEM Logic, OK to start Generic task operation
Bkp_Generic.Task_Status WORD(0..1) | Generic task operation completion status code
Bkp_Generic.Done BIT(0..1) Generic Task operation Completion
Bkp_Generic.Pass BIT(0..1) Generic Task operation Completion - Passed
Bkp_Generic.Fail BIT(0..1) Generic Task operation Completion - Fail
Bkp_Generic. ProgNum WORD(0..1) Generic Task current Program Number
Bkp_Generic. Parameter FLOATO..1) Generic Task current Parameter
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Identifier Data Type Description

Bkp_Generic. WORD(0..7) | To OEM Logic, count of Task 1 for Repair Counter
TotalBkpTask1RepairCounter

Bkp_Generic. WORD(0..7) | To OEM Logic, count of Task 2 for Repair Counter
TotalBkpTask2RepairCounter

Bkp_Generic. WORD(0..7) To OEM Logic, count of Task 1 for Accept Counter
TotalBkpTask1AcceptCounter

Bkp_Generic. WORD(0..7) To OEM Logic, count of Task 2 for Accept Counter
TotalBkpTask2AcceptCounter
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5.15
The purpose of this function blocks is to handle the tasks of stitching tool with socket tray.

Stitching Tool with Socket Tray Tasks

Cur_MdI.SckiTl_Tsk1_EnbdSckt—
Cfg.SkiT_Tsk1_Bypd_Skt—
Cfg.SkiT_Tsk1_TskNrSkt—

SocketTool SckT1_Task_Status —

Cfg.SktT_Tsk1_Sub_SeqStart—
Cfg.SktT_Tsk1_Sub_SeqStart—

i_uSingleEnableMask
i_uSingleBypass
i_wnSingle Task
i_wnSingle OEMStatusOp
i_wnSingleSeqStart
i_wnSingleSeqStop

Cfg.SktT_Tskl1_Rerun_Good— i_bReRunG
Cfg.SkiT_Tskl1_Rerun_Reject—— i_bReRunMNG
int_Master_Enable[0]— i_bMasterEnable
Cur_Mdl.ScktTI_Tsk1_Prgm—— i_wMasterProgram
Cfg.SkiT_Tsk1_Bypd—— i_bMasterBypass
Cfg.SKtT_Tsk1_TskMNr—— i_wMasterTask
SocketTool SckT_Overall_Status[0]— i_wMasterOEMStatusOp
Cfg.SktT_Tsk1_SeqStart— i_wMasterSeqStart
Cfg.SkiT_Tskl1_SeqStop—— i_wMasterSeqStop
FACS_Comm.Recv_Done—— i bFACSRecvd
0—— i_uMultiFootPrintPos
Cfg.SkiT_Tskl_WorkPos—— i_wnSingleWorkPos
Cfg.SkitT_Tsk1_Area—— i_wMasterWorkPos
Cur_Seq_MNum-—— i_wnCurSegNum

Bypass_Index—
eHMI_Operator_Tool_Control —
System_Clock—
Inc_Seq_Cntr—
eHMI_Tool_Share_Indicator—
Sta_Task_Index—
CurSta_Task_Index—
Build_Index——
Cfg_Bypass_Index—

i_wnGOTBypassindex
i_bnGOTToolControl
i_udSystemClock
io_bnSegReadylnc---
io_wnGOTToolShare--
io_wnStaTaskindex---
io_wnCurTaskindex---
io_wnBuildIndex--- - -

io_wnCfgBypassindex-=---

o_bFE_Error
o_wErrorld

------- io_bnSegReadylnc
---io_wnGOT ToolShare
----jo_wnStaTaskindex
io_wnCurTasklndex
-io_wnBuildIndex

..................... io_wnCfgBypassindex

5.15.1. Main Stitching Tool with Sockets Function Block and Parameters
Function Block Name Instance Data Block Revision History
SocketTool Inst_Single_SktTooll...Inst_Single_SktTool8 V4.10 V4.02
Inst_Single_SkiTooll
SocketTool
EN ENO —
FACS_Core Tasks_Enable ——|i_bEnable o_bFB_COK —
Reset—— i|_bOpReset o_bTaskMNoneZeroM ——int_Task_MNone_Zero_M[0]
Operator_Reject—— i_bReject o_bDone ——SocketTool SckT1_Done
Cfg.SocketT ool_Multi_WorkPos[0] — i_bTeoclShare o_bnSingleOEMStantOp ——SocketTool SckT1_Op_Start
FACS_Core Pre_Req_OK— i_bPreRegqOK o_bMasterOEMStartOp ——SocketTool SckT_Cverall_Start[0]
FACS_Core.Pre_Req_MNOK—— i_PreRegNOK o_dStartTimeM ——Sta_Status SckiTl_StartTime[0]
0—— i_bManualOper o_dStopTimeM ——Sta_Status. SckiTI_EndTime[0]
1— i wMClndex o_dnStanTimeS ——Sta_Status SckiTl1_Sub_StarTime
Cfg.SkiT_Tsk1_Mode — i_wMode o_dnStopTimeS ——Sta_Status SckiTl_Sub_EndTime

——Inc_Seq_Cntr
——eHMI_Tool_Share_Indicator
——3Sta_Task_Index
——CurSta_Task_Index
——Build_Index

——Cfg_Bypass_Index

Identifier Class Type Description User/System

i_bEnable Input Bit Conditions to start Stitching Tool with Sockets System
(Individual) tasks

i_bOpReset Input Bit Resets the Operation User/System

i_bReject Input Bit Reject workpiece signal User/System

i_bToolShare Input Bit Tool is shared between Left and Right Work System
Areas

i_bPreReqOK Input Bit Prerequisite condition is OK System

i_bPreReqNOK Input Bit Prerequisite condition is not OK System
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Identifier Class Type Description User/System
i_bManualOper Input Bit Manual operation option. Manual operation System
allows retry and operator reject.
i_wMClIndex Input Word Internal index register reference number User
i_wMode Input Word = 0 means regular Stitching Tool, <>0 means System
with sockets
i_uSingleEnableMask Input Unsigned | 1-8 sub task enable configuration in word System
Word format
A Unsigned | 1-8 sub task bypass configuration in word System
i_uSingleBypass Input Word format
i wnSingleTask Input Word 1-8 sub task numbers System
(0..7)
| wnSingleOEMStatusOp | Input :/(\)/o;;i 1-8 sub task status from OEM Logic User
. . Word Sub task sequence start number System
i_wnSingleSeqStart Input
(0..7)
W k
i_wnSingleSeqstop Input ord Sub task sequence stop number System
(0..7)
i_bnReRunG Input Bit Task rerun for good part configuration System
i_bnReRunNG Input Bit Task rerun for no good part configuration System
i_bMasterEnable Input Bit Master task enable configuration System
i_wMasterProgram Input Word Master task program configuration System
i_bMasterBypass Input Bit Master task bypass configuration System
i_wMasterTask Input Word Master task number System
i_wMasterOEMStatusOp | Input Word Master task status from OEM Logic User/System
i_wMasterSeqStart Input Word Master task sequence start number System
i_wMasterSeqStop Input Word Master task sequence stop number System
i_bFACSRecvd Input Bit FACS configuration received System
=0 for Multi-Foot Print Position A User
i_uMultiFootPrintPos Input \L,,lvn;rlined =1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
. . Word Dual Work Area data for the Task from System
i_wnSingleWorkPos Input ) .
(0..7) Configuration
| wMasterWorkPos Input Word Mult.l-Foot' Print data for the Task from System
Configuration
i wnCurSegNum Input Word Curr.ent Task Sequence Number executing in the | System
(0..5) station
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Identifier Class Type Description User/System
Bypass set up of Tasks thru GOT System
=1 - Task Enabled

. Word

i_wnGOTBypassindex Input (0..2100) | =2 — Task Bypassed for the current part - Single
Bypass
=3 — Task Bypassed continuously until Enabled

i_bnGOTToolControl Input Bit (0..1) Control of the Tool by each Dual Work Area as System
per current sequence

. Unsigned | System Clock calculated from PLC scan time System

i_udSystemClock Input DWord SD520

o_bFB_OK Output | Bit Function Block OK User

o_bTaskNoneZeroM Output | Bit Master Task Configured System

o_bDone Output | Bit Master Task is completed User/System
o_bnSingleOEMStartOp Output | Bit (0..7) | 1-8 sub task start bit to OEM Logic User
o_bMasterOEMStartOp Output | Bit Master task start bit to OEM Logic User
o_dStartTimeM Output | DWord Master task start time System
o_dStopTimeM Output | DWord Master task stop time System
o_dStartTimes Output DWord 1-8 sub task start time System

(0..7)

DW 1- k i
o_dStopTimes Output ord 8 sub task stop time System

(0..7)
o_bFB_Error Output | Bit FBin Error User
o_weErrorld Outout | Word FB Error Code H101 — If i_uMultiFootPrintPos | User

P input > 2, H102 - i_wMClIndex input > 8

io_bnSeqReadylInc In/Out Bit (0..5) Current Task is complete, increment Task System
Sequence Number

io_wnGOTToolShare Word Control of the tool indicator to the GOT System

In/Out
(0..1)
io_wnStaTaskindex Word RFID Data including Header and Task Status info | System
In/Out from Previous Stations and update from
(0..2100) .
current station
io_wnCurTaskindex Word Build Status for current station tasks displayed | System
In/Out on GOT “STATUS” - Started, Accept, Reject,
(0..2100)
Rerun
io_wnBuildindex Word Build Status for current station tasks displayed | System
In/Out on GOT “BUILD” — Y - Yes, N — No from
(0..2100) ) .
Configuration
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Identifier Class Type Description User/System
io_wnCfgBypassindex Word Build Status for current station tasks displayed | System
In/Out on GOT “ENABLED” — Enabled, Single Bypass,
(0..2100)
Cont. Bypass
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5.15.2. SDT Data

Identifier Data Type | Description

SocketTool.SCKT_Overall_Start BIT(0..7) Zggg?fohogic’ OK to start SocketTool master task
SocketTool.SCKT1_Op_Start BIT(0..7) To OEM Logic, OK to start SocketTool 1 sub tasks operation
SocketTool.SCKT2_Op_Start BIT(0..7) To OEM Logic, OK to start SocketTool 2 sub tasks operation
SocketTool.SCKT3_Op_Start BIT(0..7) To OEM Logic, OK to start SocketTool 3 sub tasks operation
SocketTool.SCKT4_Op_Start BIT(0..7) To OEM Logic, OK to start SocketTool 4 sub tasks operation
SocketTool.SCKT5_Op_Start BIT(0..7) To OEM Logic, OK to start SocketTool 5 sub tasks operation
SocketTool.SCKT6_Op_Start BIT(0..7) To OEM Logic, OK to start SocketTool 6 sub tasks operation
SocketTool.SCKT7_Op_Start BIT(0..7) To OEM Logic, OK to start SocketTool 7 sub tasks operation
SocketTool.SCKT8_Op_Start BIT(0..7) To OEM Logic, OK to startSocketTool 8 sub tasks operation
SocketTool.SCKT_Overall_ProgNr WORD(0..7) | To OEM Logic, SocketTool master task program number
SocketTool.SCKT1_Op_ProgNr WORD(0..7) | To OEM Logic, SocketTool 1 sub tasks program number
SocketTool.SCKT2_Op_ProgNr WORD(0..7) | To OEM Logic, SocketTool 2 sub tasks program number
SocketTool.SCKT3_Op_ProgNr WORD(0..7) | To OEM Logic, SocketTool 3 sub tasks program number
SocketTool.SCKT4_Op_ProgNr WORD(0..7) | To OEM Logic, SocketTool 4 sub tasks program number
SocketTool.SCKT5_Op_ProgNr WORD(0..7) | To OEM Logic, SocketTool 5 sub tasks program number
SocketTool.SCKT6_Op_ProgNr WORD(0..7) | To OEM Logic, SocketTool 6 sub tasks program number
SocketTool.SCKT7_Op_ProgNr WORD(0..7) | To OEM Logic, SocketTool 7 sub tasks program number
SocketTool.SCKT8_Op_ProgNr WORD(0..7) | To OEM Logic, SocketTool 8 sub tasks program number
SocketTool.SCKT_Overall_Cnt WORD(0..7) | To OEM Logic, SocketTool master task bolts counter
SocketTool.SCKT1_Cnt WORD(0..7) | To OEM Logic, SocketTool 1 sub tasks bolts counter
SocketTool.SCKT2_Cnt WORD(0..7) | To OEM Logic, SocketTool 2 sub tasks bolts counter
SocketTool.SCKT3_Cnt WORD(0..7) | To OEM Logic, SocketTool 3 sub tasks bolts counter
SocketTool.SCKT4_Cnt WORD(0..7) | To OEM Logic, SocketTool 4 sub tasks bolts counter
SocketTool.SCKT5_Cnt WORD(0..7) | To OEM Logic, SocketTool 5 sub tasks bolts counter
SocketTool.SCKT6_Cnt WORD(0..7) | To OEM Logic, SocketTool 6 sub tasks bolts counter
SocketTool.SCKT7_Cnt WORD(0..7) | To OEM Logic, SocketTool 7 sub tasks bolts counter
SocketTool.SCKT8_Cnt WORD(0..7) | To OEM Logic, SocketTool 8 sub tasks bolts counter
SocketTool.SCKT_Overall_Status WORD(0..7) | SocketTool master task operation completion status code
SocketTool.SCKT1_Task_Status WORD(0..7) | SocketTool 1 sub tasks operation completion status code
SocketTool.SCKT2_Task_Status WORD(0..7) | SocketTool 2 sub tasks operation completion status code
SocketTool.SCKT3_Task_Status WORD(0..7) | SocketTool 3 sub tasks operation completion status code
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Identifier Data Type | Description

SocketTool.SCKT4_Task_Status WORD(0..7) | SocketTool 4 sub tasks operation completion status code
SocketTool.SCKT5_Task_Status WORD(0..7) | SocketTool 5 sub tasks operation completion status code
SocketTool.SCKT6_Task_Status WORD(0..7) | SocketTool 6 sub tasks operation completion status code
SocketTool.SCKT7_Task_Status WORD(0..7) | SocketTool 7 sub tasks operation completion status code
SocketTool.SCKT8_Task_Status WORD(0..7) | SocketTool 8 sub tasks operation completion status code

5.15.3. Timing Chart

Socket Tool - Task Configured for the Model

i_bEnable

FB_EN

i_bPreReqOkK

i_usingleEnableMask

i_bMasterEnable

o_bTaskMoneZeroM

i_wnSeqstart =
i_wnCurSeqMNum

i_bnGOTToolContral

o_bnSingleQEMStartOp

o_bMasterOEMStartOp

."‘l..
::r".ll,'l
A, .:"f
io_bnSeqReadylnc r f /{
7
|~
i_wnSingleQEMStatusO 1
p =251 .
-k“::". f
o_hDone ?
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5.16

Station Status

The purpose of this function block is to handle the summary of the station status.

5.16.1. Function Block and Parameters
Function Block Name Instance Data Block Revision History
StationStatus Inst_StationStatus V4.10 V4.02
Inst_StationStatus
StationStatus
EN ENO
FACS_Core. Tasks_Enable —— i_bEnable o_bFB_OK —
Operator_Reject— |_bReject o_bDone ——Station_Task_Done
FACS_Core.Pre_Req_OK-—— i_bPreReqOK o_bFB_Errar —
FACS_Core Pre_Req NOK— i_bPreRegMNOK o_wErrorld —
Cfg.5tn_Tsk1_TskNr——|i_wStaTask
Cfg Global_Byte_Number—— i_wGlobalByteNum
— i_bPalletEmpty
FACS_Core Model_Unknown i_bModelUnknown
FACS_Core All_Task_Completed — i_bTaskComp
Cfg.StnBypd —— I_bStaBypass
Bypass_Index—— i_wnGOTBypassindex
Cfg.Starting_Task_Mumber—— i_wStarting T askMumber
Cfg.Ending_Task_Mumber—— i_wEndingTaskMNumber
Sta_Task_Index—— io_wnStaTasklndex=====sammccamacmacaacacananaan io_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index—— io_wnCurTaskindex----------=-=---mmmmcmcmmann-- io_wnCurTasklndex ——CurSta_Task_Index
Cfg_Bypass_Index—— io_wnCfgBypassindex--------ccmeemmemnnaannn.. io_wnCfgBypassindex ——Cfg_Bypass_Index
Identifier Class Type Description User/System
i_bEnable Input Bit Conditions to start the block System
i_bReject Input Bit Reject workpiece signal User/System
i_bPreReqOK Input Bit Prerequisite condition is OK System
i_bPreRegNOK Input Bit Prerequisite condition is not OK System
i_wStaTask Input Word Station task number System
i_wGlobalByteNum Input Word Global byte number System
i_bPalletEmpty Input Bit Pallet empty User
i_bModelUnknown Input Bit Model not found System
i_bTaskComp Input Bit All Station Tasks are completed System
i_bStaBypass Input Bit Station Bypass bit System
Bypass set up of Tasks thru GOT System
. Word =1 —Task Enabled
i_wnGOTBypassindex Input
(0..2100) | = — Task Bypassed for the current part — Single Bypass
=3 — Task Bypassed continuously until Enabled
i_wsStartingTaskNumber | Input Word Starting Task Number for the line System
i_wEndingTaskNumber | Input Word Ending Task Number for the line System
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o_bFB_OK Output | Bit FB is OK User
o_bDone Output | Bit FB is completed User
o_bFB_Error Output | Bit FBin Error User
o_werrorld FB Error Code = H101 - If i_wGlobalByteNum is other than | User

Output | Word 100 for PRKO Project

io_wnStaTaskindex Word RFID Data including Header and Task Status info from | System
In/Out . . .
(0..2100) | Previous Stations and update from current station
io_wnCurTaskIndex In/Out Word Build Status for current station tasks displayed on GOT | System

(0..2100) | “STATUS” — Started, Accept, Reject, Rerun

io_wnCfgBypassindex In/Out Word Build Status for current station tasks displayed on GOT | System
(0..2100) | “ENABLED” — Enabled, Single Bypass, Cont. Bypass
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5.17

FACS_Recv

The purpose of this function block is to receive the FACS configuration data for the station from FACS server.

5.17.1. Function Block and Parameters
Function Block Name Instance Data Block Revision History
FACS_Recv Inst_FACS_Recv V4.10 V4.02
Inst_FACS_Recv
FACS_Recv
EN ENO
00— i_bMultiWorkPos o_bFB_OK —
FacsSendT '—— i_bStaStatusSendTrigger o_bRecvDone ——FACS_Comm.Recv_Done
PartinCycle — i_bStalnCycle o_bSendError —
2—— i_uConnectionNumber o_bFB_Eror —
Ethernet_Port_Conn_5Status —{|_bPoriConnection o_wErrorld —
Ethernet_Port_Open_Ch2—— i_bPorOpen o_unCfgRecvHeader ——Cfg_Recv_Header
RFID_1.AutoReadComplete Ethermet_Recv_Status_Ch2— i_bReceptionStatus o_stCfigRecvBuffer ——Cfg_Recv_Buffer
t J' |_bFaultReset o_siCigRecvBlocks ——Cfg_Recv_Blocks
FACS_Comm—— io_stFACSCOMME==s=sssmnermnmmnammammaarnnenan io_stFACSComm ——FACS_Comm
Identifier Class Type Description User/System
i_bMultiwWorkPos Input Bit Is this Station a Multi-Foot Print station? User
i_bStaStatusSendTrigger | Input Bit All tasks complete, send status to FACS server User/System
i_bStalnCycle Input Bit Is Station in the middle of cycle? User/System
. . . PLC built-in Eth t P ter — ti U
i_uConnectionNumber Input Unsigned Word uitn ernet Farameter = connection ser
number
i_bPortConnection Input Bit PLC built-in Ethernet port connected to hub User
i_bPortOpen Input Bit PLC built-in Ethernet port successfully open User
. . . PLC built-in Ethernet port successfully received | User
bR tionStat I t Bit ¥ .
I_bReception-tatus npu ! configuration data from FACS server
i_bFaultReset Input Bit Reset to clear Heartbeat / Version Send Error User
o_bFB_OK Output | Bit FB is OK no errors User
o_bRecvDone Output | Bit configuration data received from FACS server User/System
o_bSendError Output | Bit Heartbeat / Version Send Error to FACS server User
o_bFB_Error Output | Bit FBin Error User
Errorid FB E Cod = H101 - If | U
o_weError Output | Word . rror ode . ser
i_uConnectionNumber is greater than 16,
o_unCfgRecvHeader Unsigned Word FACS Comm Receive Header Data System
Output
(0..1023)
o_stCfgRecvBuffer SDT - Intermediate storage/buffer area to receive | System
Output . .
To_Sta_Intrmdt_DB | configuration data
o_stCfgRecvBlocks SDT - storage/buffer area to receive configuration | System
Output .
To_Sta_Intrmdt_DB | data in array format
io_stFACSComm In/Out | SDT—Comm_DB FACS Comm Send Header Data System
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5.18 FACS_StaStatusSend

The purpose of this function block is to send Task Status, Task time and RFID data to FACS server.

5.18.1. Function Block and Parameters
Function Block Name Instance Data Block Revision History
FACS_StaStatusSend Inst_FACS_StaStatusSend_MFPA V4.10 V4.02
Inst_FACS_StaStatus_Send_MFPA
FACS_StaStatusSend
EN ENO —
MFPA_FacsSendTrigger MFPB_FacsSendTrigger MFPC_FacsSendTrigger 0— i_wWorkPosNum o_bFB_OK —
j J' j/J' I I i_bStaStatusSendTrigger o_bSendDone ——int_MFPA_Send_Done
Cfg.RF_Tag_Header_Bytes— i_wRF_TagHeader o_bSendError ——int_MFPA_Send_Error
Cfg.Total_Number_of_Tasks — i_wiNumberOfTasks o_bFB_Errar —
2—— i_uConnectionNumber o_wErrorld —
Ethernet_Port_Conn_Status——| i bPorConnection
RFID_1.AutoReadComplete Ethernet_Port_Open_Ch2— i_bPoriOpen
“ JI i_bFaultReset
FACS_Comm—— i0_StFACSCOMME-=-=m=mrmresmnmranannmnsansnnanss io_siFACSComm ——FACS_Comm
Sta_Status—— io_stStaStalug---=-==s=m-smmrmmamrmmiane e e io_stStaStatus ——Sta_Status
Identifier Class Type Description User/System
=0 for Multi-Foot Print Position A User
i_wWorkPosNum Input Word =1 for Multi-Foot Print Position B
=2 for Multi-Foot Print Position C
i_bStaStatusSendTrigger | Input Bit All tasks complete, send status to FACS server User
i_wWRF_TagHeader Input Word Number of RF Tag Header bytes User
i_wNumberOfTasks Input Word Total number of tasks for the line User
. . Unsigned PLC built-in Ethernet Parameter — connection User
i_uConnectionNumber Input
Word number
i_bPortConnection Input Bit PLC built-in Ethernet port connected to hub User
i_bPortOpen Input Bit PLC built-in Ethernet port successfully open User
i_bFaultReset Input Bit Reset to clear Send Error User
o_bFB_OK Output | Bit FB is OK no error User
o_bSendDone Output | Bit Status send complete User/System
o_bSendError Output | Bit Status send error User
o_bFB_Error Output | Bit FBin Error User
o_weErrorld FB Error Code = H101 - If i_uConnectionNumber is | User
Output | Word . .
greater than 16, = H102 - If i_wArea is greater than 2
io_stFACSComm SDT - Comm FACS Comm Send Header Data System
In/Out
DB
io_stStaStatus SDT - Task time data and RF Tag data sent to FACS server System
In/Out
From_Sta_DB
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5.19

Station

The purpose of this function block is to handle the inputs from User/OEM and Configuration Software

5.19.1. Function Block and Parameters
Function Block Name Instance Data Block Revision History
StationStatus Inst_Station V4.10 V4.02
Inst_Station
Station
EN ENO —
CycleReset_ClearData — i_bOperSeqReset o_bReset ——Reset
MFPA_RejectPart_PE—— 1I_bOperReject o_bOperatorReject ——Operator_Reject
— i_bStaBypass o_bStationBypass ——5Station_Bypass
FACS_CommRecv_Done—— I_bFACSCommRecvDone o_bFB_OK —
RFTag_ReadComplete — |_bFACSReadyForTask o_bFB_Erraor —
FACS_Core All_Task_Completed— iI_bFACSAIITasksCompleted o_wErrorld —
FACS Core Tasks_Enable— i_bFACSTasksEnable
Cfg.Stn_Tsk1_TskMNr—— 1_wStaTask
Cfg StnBypd —— I_bCfgStnBypassed
Cfg_Bypass_Index—— I_wnCfgBypassindex
Cfg.Starting_Task_Number— i_wStaringTaskNumber
Cfg.Ending_Task_Mumber—— I_wEndingTaskNumber
Cfg RF_Tag_Size_Bytes—— I_wRFTagSize
Bypass_Index—— io_wnBypassindex----------c-zmnememnnnnnn 10_wnBypassindex ——Bypass_Index
Sta_Task Index—— io_wnStaTaskindex-----mcamcamcacaaans io_wnStaTaskindex ——5Sta_Task_Index
CurSta_Task_Index—— io_wnCurTasklndex------==acaccaacanaaaan io_wnCurTaskindex ——CurSta_Task_Index
Bulld_Index—— 1o_wnBuildindexe==-===c=caaeaamaacancancaaan io_wnBuildindex ——Build_Index
Identifier Class Type Description User/System
i_bOperSeqReset Input Bit Cycle Data Clear and Reset User
i_bOperReject Input Bit Cycle and Part Reject User
i_bStaBypass Input Bit Station Bypass User
i_bFACSCommRecvDone Input Bit FACS Configuration Received from Server System
i_bFACSReadyForTask Input Bit Ready for Cycle new part User
i_bFACSAlITasksCompleted | Input Bit FACS Tasks Completed System
i_bFACSTasksEnable Input Bit FACS Tasks Enabled System
i_wStaTask Input Word Station Task number System
i_bCfgStnBypassed Input Bit Station Task Bypass from Server System
i_wnCfgBypassindex Input Word (0..2100) Tasks Bypass from Server System
i_wsStartingTaskNumber Input Word Starting Task Number User
i_wEndingTaskNumber Input Word Ending Task Bypass Number User
i_wRFTagSize Input Word RF Tag Size including Header User
o_bReset Output | Bit Reset Output User/System
o_bOperatorReject Output | Bit Reject Output User/System
o_bStationBypass Output | Bit Station Bypass output User/System
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o_bFB_OK Output | Bit Function Block OK User
o_bFB_Error Output | Bit FBin Error User
o_werrorld In/Out Word FB Error Code = H101 — User
io_wnBypassindex Bypass set up of Tasks thru GOT System

=1 -Task Enabled,

In/Out | Word (0..2100) | =3 — Task Bypassed for the current part — Single
Bypass,

=3 — Task Bypassed continuously until Enabled

RFID Data including Header and Task Status info from | System
Previous Stations and update from current station

io_wnStaTaskindex In/Out Word (0..2100)

Build Status for current station tasks displayed on | System
GOT “STATUS” — Started, Accept, Reject, Rerun

io_wnCurTaskIindex In/Out Word (0..2100)

Build Status for current station tasks displayed on | System
GOT “BUILD” — Y — Yes, N — No from Configuration

io_wnBuildindex In/Out | Word (0..2100)
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5.20 eHMI_Display

The purpose of this function block is to populate the Status of all Tasks on eHMI Main screen

5.20.1. Function Block and Parameters
Function Block Name Instance Data Block Revision History
Inst_eHMI_MFPA_Display, V4.10
Inst_eHMI_MFPA_Display_GOT?2,
Inst_eHMI_MFPB_Display,
eHMI_Display Inst_eHMI_MFPC_Display
Inst_eHMI_MFPA_Display
eHMI_Display
EN ENC —
MFWorkPosSelected_A—— i_bWaorkPositionSelected o_bFB_OK —
eHMI_FootPrintNumber—— i_wFootPrintNumber o_bFE_Eror —
FACS_Core Pre_Req_Done — i_bFacsCorePreRegDone o_wErrorld —
FACS_Core Pre_Req_OK—— i_bFacsCorePreReqOK
FACS_Core Pre_Req_MOK—— i_bFacsCorePreRegMOK
FACS_Core Model_Found — i_bFacsCoreModelFound
FACS_Core.Model_Unknown i_bFacsCoreModelUnknown
FACS_Core. Tasks_Enable —— i_bFacsCore TasksEnable
Work_Pos_Done—— i_bnWorkPosDone
FACS_Core All_Task_Completed —/i_bFacsCoreAllTasksCompleted
MFPA_FacsSendDone — i_bFacsCommSendDone
FACS_Comm.Recv_Done—— i_bFacsCommRBecvDone
RFTag_ReadComplete — i_bRfidReadComplete
RFTag_WriteComplete —| I_bRfidWriteComplete
ReadyToRelease—— i_bReadyToRelease
WP_CycleTime — i_wFacsCoreCycle Time
Station_Bypass —— I_bStation_Bypass
Cfg—— I_stCfg
eHMI_Task_Seq—— i_wnEHMITaskSeq
eHMI_Build_List—— io_wnEHMIT askBuildList - === === -====smmmmammee oo - io_wnEHMITaskBuildList ——eHMI_Build_List
eHM|_Task_Status_List—— io_wnEHMIT askStatusList io_wnEHMITaskStatusList ——eHMI_Task_Status_List
eHMI_Task_Mode_List—— io_wnEHMIT askModeList io_wnEHMITaskMaodelist ——eHMI_Task_Mode_List
eHM| Display —— i0_stEHMIDisp===s===ssmmmemmmeeee e e e e e e e i0_stEHMIDisp ——eHMI_Display
CurSta_Task_Index— io_wnCurTaskindex: =io_wnCurTaskindex ——CurSta_Task_Index
Build_Index—— io_wnBuUildIndes=«====ssassammsammesaesamsame s mm s mmmn s io_wnBuildindex ——Build_Index
Cfg_Bypass_Index—— io_wnCfgBypassindex: -io_wnCfgBypassindex ——Cfg_Bypass_Index
Bypass_Index—— io_wnBypassindexs-===ssssemmermmmimmimmeinee e inne e aneaeas 10_wnBypassindex ——Bypass_Index
Identifier Class Type Description User/System
i_bWorkPositionSelected Input Bit In Multi-Foot Print Station, Position A, B or C Selected | User
i_wFootPrintNumber Input Word In Multi-Foot Print Position Selection 0, 2 or 4 System
i_bFacsCorePreReqDone Input Bit Pre-Req FB Execution is Complete System
i_bFacsCorePreReqOK Input Bit Pre-Req set for the Station is OK System
i_bFacsCorePreRegNOK Input Bit Pre-Req set for the Station is NOK System
i_bFacsCoreModelFound Input Bit Model info read from the RF Tag is Found in the Cfg System
. . Model info read from the RF Tag is NOT Found in the | System
i_bFacsCoreModelUnknown Input Bit Cfg & y
i_bFacsCoreTasksEnable Input Bit FACS Tasks Enabled System
. . In Dual GOT Mode, All Tasks Complete in the Work System
i_bnWorkPosDone Input Bit ! P y
Pos (Area)
i_bFacsCoreAllTasksCompleted | Input Bit FACS Tasks Completed in the Station (Incl. Dual GOT) | System
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i bEacsCommSendDone Input Bit FACS Sta_Status is sent to Server after All Tasks System
- Complete
i bEacsCommRecvDone Input Bit New Configuration Parameters received from the System
- Server
i_bRfidReadComplete Input Bit RF Tag Read Complete after Pallet in Station User
i_bRfidWriteComplete Input Bit RF Tag Write Complete after All Tasks Complete User
R to Rel Pallet after RF Tag Writ tat t
|_bReadyToRelease Input Bit eady to eease. allet after ag Write and Status | User/System
update to Server is Complete
i_wFacsCoreCycleTime Input Bit Cycle Time Elapsed for Display on Main eHMI User/System
i_bStation_Bypass Input Bit Station Bypass input from Cfg System
i_stCfg To_Sta_DB | Cfg— Configuration Received from the Server System
Input
SDT
i_wnEHMITaskSeq Inout Word Task Sequence — Task Numbers Received from the | System
P (0..255) eHMI script
o_bFB_OK Output | Bit Function Block OK User
o_bFB_Error Output Bit FBin Error User
o_weErrorld Output | Word FB Error Code = H101- User
io_wnEHMITaskBuildList In/Out Word Build Status for current station tasks displayed on | System
(0..255) GOT “BUILD” —Y - Yes, N — No from Configuration
io_wnEHMITaskStatusList In/Out Word Build Status for current station tasks displayed on | System
(0..255) GOT “STATUS” — Started, Accept, Reject, Rerun
io_wnEHMITaskModelist Word Build Status for current station tasks displayed on | System
In/Out GOT “Task Mode” — Enabled, Cont. Bypass from
(0..255) .
Config
io_stEHMIDisp In/Out eHMI_Disp | eHMI Status update for eHMI Main screen and all | System
SDT Task Status screen for Maintenance
io_wnCurTaskindex In/Out Word Build Status for current station tasks displayed on | System
(0..2100) GOT “STATUS” — Started, Accept, Reject, Rerun
io_wnBuildIndex In/Out Word Build Status for current station tasks displayed on | System
(0..2100) GOT “BUILD” —Y — Yes, N — No from Configuration
io_wnCfgBypassindex Word Build Status for current station tasks displayed on | System
In/Out GOT “ENABLED” — Enabled, Single Bypass, Cont.
(0..2100)
Bypass
io_wnBypassindex Bypass set up of Tasks thru GOT System
=1 —Task Enabled,
Word
In/Out (0..2100) =2 — Task Bypassed for the current part — Single
Bypass,
=3 — Task Bypassed continuously until Enabled
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521

eHMI_WorkPosition

The purpose of this function block is to populate the Status of all Tasks on Manual Task Status screens

5.21.1. Function Block and Parameters
Function Block Name Instance Data Block Revision History
Inst_eHMI_MFPA_Manual, V4.10
Inst_eHMI_MFPA_Manual_GOT2,
Inst_eHMI_MFPB_Manual,
eHMI_WorkPosition Inst_eHMI_MFPC_Manual
Inst_eHMI_MFPA_Manual
eHMI_WorkPosition
EN ENO —
PickSensor_Enabled—— i_bnPickSensorTaskEnabled o_bFB_OQK —
PickSensor_Result—— i_unPickSensorTaskStatus o_bFB_Eror —
ErnPrf_Task_Enabled——i_bnEmerProof_TaskEnabled o_wErrorld
ErPrf_Result—— i_unErorProofT askStatus
BarCode_MasterEnable — I_bBarCodeMasterEnable
Lube_EnableMaskBit——{i_bLubeEnableMaskBit
StitchTool_EnableMaskBit—— I_bStitchT oolEnableMaskBit
Cfg——i_stCfg
eHMI_Select—— i_stEHMISelect
eHMI_General Screen_MNumber—— i_uGOTScreenMNumber
Cur_Mdl—— i0_SHCUrMdhk === msamsammmcmumsam e nae e e mnammaaaans io_stCurbdl ——Cur_Mdl
StitchTool—— io_stStitchTool == eeaeaearararararararaeaaaaaaaaaas io_stStitchTool ——5StitchToaol
SocketTool—— lo_stSocketT ool ==sssasaesasaimamsamacmnceanannnan io_stSocketTool ——SocketTool
BarCode — io_stBarCodes====-=--=cnesemcmcmnenicnccnenncnnnn.. lo_stBarCode ——BarCode
Lube—— jo_stlubgs=-=cmncmemmemcneeeinenicere e aeees io_stlube ——Lube
eHMI_Display—— io_stEHMIDiSp-=-=-=-=cccccnenacnmcnacacnicancaaanen 10_stEHMIDisp ——eHMI_Display
Identifier Class Type Description User/System
i_bnPickSensorTaskEnabled Input Bit(0..15) Pick Sensor Tasks Enabled for the Current Model | User/System
i_unPickSensorTaskStatus Input Unsigned Word . User/System
- P (0 1§) Pick Sensor Tasks Status for the Current Model /sy
i_bnErrorProof_TaskEnabled Input Bit(0..15) Error Proof Tasks Enabled for the Current Model | User/System
i_unErrorProofTaskStat Input Unsigned Word u Syst
I_untrrorrrogtiaskstatus npu (Onsllir)we or Error Proof Tasks Status for the Current Model ser/System
i_bBarCodeMasterEnable Input Bit Barcode Task Enabled for the Current Model User/System
i_bLubeEnableMaskBit Input Bit Lube Task Enabled for the Current Model User/System
i_bStitchToolEnableMaskBit Input Bit Stitch Tool Task Enabled for the Current Model User/System
. To_Sta_DB - ) . System
i_stCfg Input SD‘_I' - Cfg — Parameter Configuration from the Server y
. eHMI_Sel_PB - | Task Selection PB from different Task Status System
i_stEHMISelect Input . .
SDT screens incl. Main screen
i_uGOTScreenNumber Input Unsigned Word | Current Screen Number on Display System
o_bFB_OK Output Bit Function Block OK User
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o_bFB_Error Output Bit FBin Error User
o_werrorld Output | Word FB Error Code = H101- User
io_stCurMdl Cur_MdI_DB - See corresponding SDT for more info System
In/Out
SDT
io_stStitchTool StitchTool_DB - | See corresponding SDT for more info System
In/Out
SDT
io_stSocketTool SocketTool_DB | See corresponding SDT for more info System
In/Out
-SDT
io_stBarCode BarCode_DB See corresponding SDT for more info System
In/Out
-SDT
io_stLube In/Out Lube_DB - SDT See corresponding SDT for more info System
io_stEHMIDisp . eHMI Status update for eHMI Main screen and | System
In/Out eHMI_Disp SDT all Task Status screen for Maintenance
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5.22 eHMI_Auto
The purpose of this function block is to populate the Status of all Tasks on Auto Task Status screens

5.22.1. Function Block and Parameters

Function Block Name Instance Data Block Revision History
Inst_eHMI_MFPA_Auto, V4.10
Inst_eHMI_MFPA_Auto_GOT2,
Inst_eHMI_MFPB_Auto,
eHMI_Auto Inst_eHMI_MFPC_Auto
Inst_eHMI_MFPA_Auto
eHMI_Auto
EN ENO —
Generic_EnableMaskBit—— I_bGenericEnableMaskBit o_bFB_OK —
Lube_EnableMaskBit——{i_blubeEnableMaskBit o_bFB_Ermor —
Robot_EnableMaskEBit—— i_bRobotEnableMaskEBit o_wErorld —
Press_EnableMaskBit—— iI_bPressEnableMaskBit
Spindle_MasterEnable — i_bSpindleMasterEnable
Test_MasterEnable —— I_bTestMasterEnable
Vision_MasterEnable — i_bVisionMasterEnable
Cfg— i_stCfg
eHMI_Select—— i_stEHMISelect
eHMI_General. Screen_Number— i_uGOTScreenNumber
Cur_Mdl—— jo_stCurMdl === === aeeammammasaaamemannann io_stCurMdl ——Cur_Mdl
Generic—— i0_stGenenice=====sssssamaamaemamemamnanan io_stGeneric ——Generic
Lube—— jo_stlubg----mmmm e io_stLlube ——Lube
Robot—— lo_stRobofess s ceamammeaeaeeiceieaanaanas io_stRobot ——Robot
Press—— i0_StPresgs--=sseseaseaseasecsasameeaemea io_stPress ——FPrass
Spindle — io_stSpindlg-----==----miamamaiieiciaaans 10_stSpindle ——Spindle
Testing—— lo_stTesting---=-sesemeramamcmarannannnaay 1o_stTesting ——Testing
Vision —— 10_StViSion- === s ssemammeae i ieieainaaaa. io_stVision ——\ision
eHMI_Display — io_stEHMIDisp--=-===-==caccceccacaananns 1o_stEHMIDisp (——eHMI_Display
Identifier Class Type Description User/System
i_bGenericEnableMaskBit Input Bit Generic Tasks Enabled for the Current Model User/System
i_bLubeEnableMaskBit Input Bit Lube Task Enabled for the Current Model User/System
i_bRobotEnableMaskBit Input Bit Robot Task Enabled for the Current Model User/System
i_bPressEnableMaskBit Input Bit Press Task Enabled for the Current Model User/System
i_bSpindleMasterEnable Input Bit Multi-Spindle Task Enabled for the Current User/System
Model
i_bTestMasterEnable Input Bit Test Task Enabled for the Current Model User/System
i_bVisionMasterEnable Input Bit Vision Tool Task Enabled for the Current Model User/System
. To_Sta_DB - ) . System
i_stCfg Input SD;' - Cfg — Parameter Configuration from the Server y
. eHMI_Sel_PB - | Task Selection PB from different Task Status System
i_stEHMISelect Input . .
SDT screens incl. Main screen
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i_uGOTScreenNumber Input Unsigned Word | Current Screen Number on Display System
o_bFB_OK Output | Bit Function Block OK User
o_bFB_Error Output Bit FBin Error User
o_werrorld Output | Word FB Error Code = H101- User
io_stCurMdl Cur_MdI_DB - See corresponding SDT for more info System
In/Out
SDT
io_stGeneric Generic_DB - See corresponding SDT for more info System
In/Out
SDT
io_stLube In/Out Lube_DB - SDT See corresponding SDT for more info System
io_stRobot In/Out Robot_DB - SDT | See corresponding SDT for more info System
io_stPress In/Out Press_DB - SDT | See corresponding SDT for more info System
io_stSpindle Spindle_DB - See corresponding SDT for more info System
In/Out
SDT
io_stTesting In/Out Test_DB - SDT See corresponding SDT for more info System
io_stVision In/Out Vision_DB - SDT | See corresponding SDT for more info System
io_stEHMIDisp . eHMI Status update for eHMI Main screen and | System
In/Out eHMI_Disp SDT all Task Status screen for Maintenance
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6 Application Notes

There are two special cases of Stop-In-Station type. Both Multi-Foot Print Station and Dual GOT Stations are explained
here with examples. Single Position Manual/Auto station and GOT Main screen PB Controls are explained also.

There are two types of Backup tasks. Both Stitch Tool Backup task and Generic Backup task completed by operator
without using tools (visual inspection), are explained here with examples.

Other useful information like OEM/User defined RFID Start Addresses & Length and RFID Tag Data to Read and Write are
explained.

6.1 Multi-Foot Print Station
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 Station Station
Stopper “A” Stopper “B” Stopper “C”
Switch D
GOT

Labels for each Input and Output pins will be different based on the Position where FB is called. The example programs
are shown below. The Single Station (Single Foot Print) and Multi-Foot Print Programs still call same FBs, but Labels for
Inputs and Outputs are different as show below.

Set “i_uMultiFootPrintPos” = 0 for Position A
“i_uMultiFootPrintPos” = 1 for Position B

“i_uMultiFootPrintPos” = 2 for Position C on the input pins of the Task FBs.
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PLC FBs (example - PickSensor) are shown below to illustrate the data structure and Program for each Position.

Position A - Program 01_Task_PickSensor

Inst_PickSensor
MFPA_FbPresent_PickSensor PickSensor
) EN ENO |~
FACS_Core Tasks_Enable — i_bEnable o_bFB_OK [~
Reset—— i_bOPReset o_bnTaskEnabled ——PickSensor_Enabled
— i_blightReset o_ulights] ——oPickSensorLights1
iPickSensorinputs1 — i_uSensors| o_ulights?2 ——oPickSensorlights2
IPickSensorlnputs: i_uSensors2 o_unTaskS —1
Operator_Reject i_bReject o_bDdne ——FACS_Core Pick_Sensor_Light Done
FACS_Core.Pre_Req_OK i_bPreReqOK o_dnStartTgne ——Sta_Status Pick_StartTime
AL et =— i_bPreRegNOK o_dnStopTgne ——Sta_Status Pick_EndTime
Cfg PickSensor_Tsk Elwpd— i_bnSingleBypass o_bFB_Eror —
S = i_wnSingleTask o_wErorld —
Cur_Mdl F‘ckSnsr Tsk Enbd i_uTaskEnabled
ur_| t5_| —— i_uLightEnabled
Cfg PickSensor_ Tsk _SeqStart—/i_wnSeqgStart
Cfg.PickSensor_Tsk_SeqStop— i_wnSeqStop
Cfg.PickSensor_Tsk_Rerun_Good— iI_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_tmLightLitDelayTime
SE_S 13 tmSensorBlockErrorTime
I 0—— § uMultiFootPrintPos
— L wlbinkBas
System_Clock— i_udSystemClock
Inc_Seq_Cntr— io_bnSeqReadylnc-- - -{o_bnSeqReadylnc ——iInc_Seq_Cntr
Sta_Task_Index—— io_wnStaTasklndex--- o_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index—— io_wnCurTasklndex- -io_wnCurT askindex ——CurSta_Task_Index
Build_Index—— io_wnBuildindex-- - - - ----io_wnBuildindex ——Build_Index
Cfg_Bypass_Index—|io_wnCfgBypassindex- io_wnCfgBypassindex ——Cfg_Bypass_Index

Position B — Program 01_PickSensor_MFP_B

Inst_PickSensor_B

1—

—

System_Clock—
Inc_Seq_Cntr—
Sta_Task_Index B—
CurSta_Task_Index_ B—
Build_Index_B—
Cfg_Bypass_Index_B—

i_liMultiFootPrintPos

MFPB_FbPresent_PickSensor PickSensor
h) EN ENO [~
FACS_Core_B.Tasks_Enable —— i_bEnable o_bFB_OK —
Reset B—— i_bOPReset o_bnTaskEnabled ——FickSensor_Enabled_B
— i_blLightReset o_uLights] ——oPickSensorLights1_B
iPickSensorinputs1—i_uSenseorsl o_uLights2 ——oPickSensorlLights2_B

i_uSensors2 o_unTaskStaus.—_PickSensar Beslt B
Operator_Reject_B i_bReject o_bDdne ——FACS_Core_B Pick_Sensor_Light Doje
FACS_Core_B.Pre_Req OK i_bPreReqOK o_dnStarTifhe ——Sta_Status_B.Pick_StartTime
' L/ a= g 1= = i_bPreRegNOK o_dnStopTihe ——Sta Status B.Pick EndTime
Cfg PlckSensor Tsk El\lpd— i_bnSingleBypass o_bFB_Error
k _wnSingleTask o_wErrorld —
_uTaskEnabled
3 i_uLightEnabled
Cfg. F'lckSensor Tsk SeqStan— i_wnSeqStart
Cfg.PickSensor_Tsk_SeqStop — i_wnSeqgSiop
Cfg.PickSensor_Tsk_Remun_Good—|i_bnReRunG
Cfg.PickSensor_Tsk_Remun_Reject— i_bnReRunNG
FACS_Comm.Recv_Done — i_bFACSRecvd
Cur_Seq_Num—/i_wnCurSegNum
Bypass_Index_B—— i_wnGOTBypassindex
Cfg.PickSensor_Tsk_Mode — i_wnMode
iPickLight_Loading_Num — i_wnLoadingNum
T#25 - i_tmLightLitDelayTime
T2158 i dmSensorBlockErorTime:

i_udSystemClock
io_bnSegReadylnc-
io wnStaTaskindex--

|o_wanIdIndex --------
io_wnCfgBypassindex--

-io_bnSegReadylnc
o_wnStaTaskindex
o_wnCurTasklindex
io_wnBuildIndex
io_wnCfgBypassindex

——Inc_Seq_Cnir
——>Sta_Task_Index_B
——CurSta_Task_Index_B
——Build_Index_B

—~Cfg_Bypass_Index_B
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Position C - Program 01_PickSensor_MFP_C

o R - InstPickSensar_C
-MFPC_fbPresent: PickSenser - . PickSensor
3 EN ENO -
FACS_Core_C.Tasks_Enable —|i_bEnable o bFE_OK —
- Reset C—— i_bOPReset o_bnTaskEnabled ——PickSensor_Enabled
. — i_blLightReset o_uLights] ——oPickSensorLights1 -
. \PlckSensor\nputsW— i_uSensors1 o_uLights2 ——coPickSensorLights2 -
. i_uSensors2 o_unTaskStatus o bickScnsor Bosyli . :
Operator Reject_C i_bReject o_bDong ——FACS_Core_C.Pick_Sensor L\ght Done :
FACS Core _C.Pre_Req_OK i_bPreReqOK o_dnStarTimel ——Sta_Status_C Pick_StariTime
FACS Core CPre Reg NOK i_bPreReqNCOK o_dnStopTime) ——Sta_Status C.Pick EndTime-
Cfg PickSensor_Tsk_Bypd —| i_bnSingleBypass o_bFB_Eror — - - - - - :
Cfg PlckSensor Tsk_TskNr—Ii i _wnSingle Task o_wErrarld —
=== e TaskEnabled
LightEnabled
Cfg.PickSensor_Tsk_SeqStart—| I wnSeqStart
Cfg.PickSensor_Tsk_SeqStop — 1L wnSeqStop
Cfg PickSensor_Tsk_Rerun_Good — i_bnReRunG
- CfgPickSensor_Tsk_Rerun_Reject— i_bnReRunNG
‘FACS_Comm.Recv_Done — i_bFACSRecvd
- Cur_Seq_Mum —— i_wnCurSeghum
R - Bypass_Index——i_wnGOTBypassindex
Cfg.PickSensor_Tsk_Mode — i_wnMode
: F'\cknght Loading_MNum—— i_wnLoadingNum
: - T#25—— i_tmlightLitDelayTime
LE10S i tmSensorBlockErmrorTime
2— _iMultiFootPrintPos
PIC 7N11W0lkP05
" Vel G e —
. Inc_Seq_Cntr— io _bnSegReadylng-----------mcmmeeiiiimnaanaaan ] i0_bnSegReadylne ——Inc_Seq_Cntr
- Sta_Task_Index_C—— jo_wnStaTaskindex--- o_wnStaTasklndex ——Sta_Task_Index C -
- CurSta_Task_Index_C —— io_wnCurTasklndex- -io_wnCurTasklndex ——CurSta_Task_Index_C
. - Build_Index_C —— io_wnBuildindex: - --- === jo_wnBuildindex ——Build_Index_C - .
- Cfg_Bypass_Index_C—— io_wnCfgBypassindex-- io_wnCfgBypassindex ——Cfg_Bypass_Index_C

Example eFlex, PLC Library and GOT screens for Multiple Foot Prints

The eFlex Task Sequencing for Multi-Foot Print station is shown below. The corresponding Programs are called into
Scan Programs are show later in the section

[l

Emor Proofing Sensors I Vision System I Bar Code Readers I Test / Gauge | Press / Lube I Robat # Serva I Universal I Indicator Light Mode Task Sequencing |

NIlE'InSt}:er Task Task Type ;E? E b - & m | = 1w ow
L [ultiSpindle Master #1 MuttiSpindle Cortroller Tas Footprint A ﬂ 1 1
B2  |Socket Tool Without Sockets {programs) | Socket Tool Task Footprint A ﬂ 2 2
504 | Socket Tool Sub Task #1 Socket Task Footprirt A j 3 3
505 |Socket Tool Sub Task #2 Socket Task Footprint A ﬂ 4 4
104 | Pick Sensor Lookup Task #1 Pick Sensor Task Footprirt B j 1 1
105 | Pick Sensor Lookup Task #2 Pick Sensor Task Footprint B j 2 2
106 | Pick Sensor Model Type #1 Pick Sensor Task Footprirt B j 3 3
107 | Pick Sensor Model Type H2 Pick Sensor Task Footprint B ﬂ 4 4
102 | Emor Proofing Task #1 - Continuous Emor Procfing Task Footprint C ﬂ 1 1
103 | Emor Proofing Task H2 - Triggered Emor Procfing Task Footprint C ﬂ 2 2

A

The Tasks configured for Multi-Foot Print stations are common as Single Foot Print Stations, the configuration is

different only while Task Sequencing — Footprint selection.

MITSUBISHI
ELECTRIC

100

MEAU - Engineering Group




MEL-FACS Users Manual

Appropriate  programs like eHMI_Dispaly_ MFPB and eHMI_Dispaly_MFPC, MELFACS_Core_MFPB and
MELFACS_Core_MFPC, MELFACS_Status_MFPB and MELFACS_Status_MFPC are called into the scan programs.

The typical example of the Programs are called into the Scan programs as shown below to suit eFlex Configuration
IH,E Program Setting
M Initial Program
Eldﬂ Scan Program
-8 MAIN
- _MAIN
B4 OEM_WP v4.02
(%) OEM_MFPB v4.02
-4 OEM_MFPC v4.02
() MELFACS_Recvv4.02
- MELFACS_Corev4.02
hﬁ MELFACS_Core_MFP_B w4.02
- {{#) MELFACS_Core MFP_C v4.02
({4 MELFACS_eHMI v4.02
hﬁ MELFACS _eHMI_MFP_B 4,02
hﬁ MELFACS_eHPI_MFP_C 4,02
- 08_Task_MultiSpindle_MFP_A v4.02
-4} 03_Task_SocketTool_A v4.02
hﬁ 01_Task_PickSensor_1032_MFP_B w4.02
hﬁ 02_Task_ErrorProofing_MFP_C w4.02
-4 MELFACS_Status v4.02
- #) MELFACS_Status_MFP_B v4.02
- MELFACS_ Status_MFP_C v4.02
M Standby Program
M Fixed Scan Program
M Mo Execution Type

The example programs and Global Labels for Pos A are included in MELFACS Programs v4.xx. The example programs
and Global Labels for Pos B and Pos C are included in MULTI_FOOT_PRINT_Programs v4.xx.

goy e —— — e g —-

|_—‘_|L,;' MELFACS_Programs v4.02

a Program

- Global Label

----- E Auto_Station w402

Ay Manual_Station v4.02

Ay MELFACS_Core w402
2 MELFACS_WP v4.02

(i FB/FUN

BB Structured Data Types

E-L.g) MULTL_FOOT_PRINT _Programs v4.02

a Program

= Global Label

4% Auto_Station_B v4.02

4 Auto_Station_C v4.02

E Manual_Station_B vw4.02

% Manual_Station_C w402
----- 2 MELFACS_MFPB w402
P &2 MELFACS_MFPC 4,02

- FB/FUN

~{f% Structured Data Types
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The User/OEM can edit example Programs in MELFACS Programs v4.xx and MULTI_FOOT_PRINT_Programs to suit
to their application on User/OEM editable input and output pins of FBs. The list of User/OEM pins are given earlier
in FB section. The Task Complete rung in each of MELFACS_Status can be edited based on the Task FBs are called

into the Scan Programs

"] Tasks Cemplete

FACS,CDreJTaTKS,EnabIE FACS_Core. Pl:k]Se‘rvaor,nghLDone FACS,CGJrE E‘F,Dcme SocketTool Ma‘stELDanE
I

BarCode: Tas‘ter,Done

LuhT Dc‘:me

I I I

I

‘ +  Generie Done

J : . FACS,CGreIndI‘(:a‘GL'DGne . S‘IlchTJGG\‘DGﬂE'
k k

Spindie MuﬂJJ\«‘!‘asteLDune .
k

Testing Master Done -

k

k

‘ Vision Master_Done

Generic Backup_Dene
!

J i Press: D‘one

RobotDone
I I 1-1

Bkp_StitchTool Iau‘\_Masler_Done

The Global Labels, FBs and Programs in User Library OEM_Logic v4.xx are information only and very important to
run the Training Workshop. All the information can be transferred/edited to suit the application in the respective

OEM Programs.

=L OEM_Logic v4.02
E\Ej Program
-8 OEM_WP w402

[-28) OEM_MFPE v4.02
(-] OEM_MFPC w02
= Global Label

----- E OEM_MFPB wd.02

----- E OEM_MFPC v4.02

----- E OEM_WP 4,02

o1 FE/FUN

-2l CycleTime v4.02

[z TaskBypassCheck v4.02
{2 TaskCheck v4.02

#-B% Structured Data Types

The Work Pos Selection PB on the eHMI Main screen is used to switch between different positions of Multi-Foot
Print Positions A, B or C. The Tasks, status of each task, Cycle Progress Indicators, Cycle Time, Model Type, Serial #,

Pallet # and Work Position are updated for each position selected.

= . B Al . pa 3 iy [ CY¥CLE PROGRESS
KMODEL TYPE: SERIAL: FALLET: ]I!El E TA,SK
T DESCRIPTION. . . . . . . . BULD? CF6 RECEIVED
| | 3456 |ABCDEFGH I KLINOPORSTUVIN Zabedefeh  Jklnoparstuy |[PALLET PRESENT]| (0 Ao
01 | 3456 |HBCOEFGH | JKLMNOPORSTUMIRYZabede fehi ikl mnopgrstuy RF READ CWP (PART NOK)
02 | 3456 |ABCDEF G JKLMNOPORSTUVIX Zabede i anoparstuy T
0 | 3455 [RBCDEF G | KL MDPORSTUWKZabedeTeh |kl moparstuy | REJECT PART
04 | 3456 [ABCDEFEH | JKLMNOPORSTUMY Zabede fzhi jkI mnaparstuy
05 | 3456 [ABCDEFGH | JKCMNOPORSTUMIY Zabedefzhi jk mnaparstuy HIDEL FOUND
06 | 3456 [ABCDEFBH | JK_MNOPORSTUMYYY Zabode fzhi jkcl nnopgrstuy oL eoom | ACCEPT PART
07 | 3456 [ABCDEFGH | JKLMNOPORSTUMIEY Zabedefzhi jki mnaparstuy
= 03 | 3456 |RBCDEFGH | JKLMNOPORST UMY Zabedefzhi ikl mnopars B || TREKS ENABLED
09 | 3456 [ABCDEFEH | JKLMNOPORSTUMYEY Zabede fzhi Jk mnaparstiy L CYCLE
v 10 | 3456 [FBCDEF H I JKLINOPORSTUVIY Zabedeeh  k nnapar sty | JOLLLBSKS DY RESET
11 | 3456 |ABCOEFGH | KLMNOPORST UMUK ZabedeFehi jl mopars tuy CYCLE CINPLEF
12 | 3456 |ABCDEFGH 1 JKLMNOPORSTUVIEY Zabeda Thi i nnoparstuy RF WRITE oof Sé“‘_‘é;%sq
; 13 | 3456 |ABCOEFGH | JKLMNORORST UMUK Zabedefehi jl mopars tuy tFacs ATt
14 | 3456 |HBCDEFGH | JKLMNOPORSTUVIRY Zabedefehi Jl] mapars tuy '
15 | 3456 |ABCDEFBHI JKLMNOPURSTMWEYZ abedetehi jk nnoparstuy | “ﬂ-EF'SEI
(PERCENTAEE &)
o0 20 40 60 g0 100
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6.2 Dual GOT Station

Dual GOT feature of the MEL-FACS gives the ability to mount two GOTs/eHM I 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/eHMls. 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.

GOT#1

Work Area#l

GOT#2 Work Area##2

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.

The Labels and Task Programs are used in Dual GOT Stations are same as Single Stations.

Side 1 and 2 (Left or Right):

Set “i_uMultiFootPrintPos” = 0

Cfg.xxx_Tsk_Area is set by Configuration Software based on the Left Work Area = 0 or Right Work Area = 1 on the pin
i_wnWorkPos of each Task FB.
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Program 01_Task_PickSensor

Inst_PickSensor

MFPA_FbPresent_PickSensor PickSensor
() EN
FACS_Core. Tasks_Enable—— i_bEnable
Reset—— i_bOPReset
— i_bLightReset
iPickSensorinputs1—— i_uSensors1
iPickSensorinputs2 — i_uSensors2
Operator_Reject— i_bReject
FACS CorePre_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_MdlPcklLts_Enbd——i_uLightEnabled
Cfg PickSensor_Tsk_SeqStart—— i_wnSeqgStart
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—— | wnGOTBypassindex
Cfg.PickSensor_Tsk_Mode — i wnMode
iPickLight_Loading_Mum—— i_wnLoadingNum
T#25 i tmlightLitDelayTi
T#15S — 1 ockErmrofTime
0—— i_uMuliFootPrintPos
fg.PickSensor_Tsk_Area—— i_wnWorkPos
_\dwniuuu&— |

Inc_Seq Cntr—— io_bnSeqReadylne---
Sta_Task_Index—— io_wnStaTaskindex---
CurSta_Task_Index——io_wnCurTaskindex-
Build_Index—— io_wnBuildindex------

ENO

o_bFB_OK
o_bnTaskEnabled
o_ulights1
o_ulLights2
o_unTaskStatus
o_bDone
o_dnStarTime
o_dnStopTime
o_bFB_Emor
o_wEmnorld

bnSegReadylne

o_wnStaTasklindex
-=io_wnCurTasklndex
-=-io_wnBuildindex

——PickSensor_Enabled
——oPickSensorLights1
——oPickSensorLights2
——PickSensor_Result

——FACS_Core Pick_Sensor_Light Daone
——>Sta_Status Pick_StartTime
——>Sta_Status Pick_EndTime

——Inc_Seq Cnir
——=Sta_Task Index
——CurSta_Task_Index
——PBuild_Index

io_wnCfgBypassindex ——Cfg Bypass Index

Example eFlex and PLC Library for Dual GOTs

The eFlex Task Sequencing for Dual GOT station is shown below. The corresponding Programs are called into Scan
Programs are show later in the section

Emor Proofing Sensors | Vizion System | Bar Code Readers | Test / Gauge I Pres§ / Lube I Robot / Servo I niversal I Indicator Light Mode  Task Sequencing I LI_’

Task E . -

MNumber Task Task Type :%L g 5 — (3] (3] = T3] w [
105 |MultiSpindle Master #1 MuttiSpindle Controller TasH Left j 1 1
B2 | Socket Tool Without Sockets {programs) | Socket Tool Task Left ﬂ 2 2
504 | Socket Tool Sub Task #1 Socket Task Left ﬂ 3 3
505 |Socket Tool Sub Task H2 Socket Task Left j 4 4
104 |Pick Sensor Lookup Task #1 Pick Sensor Task Right j 1 1
105  |Pick Sensor Lookup Task H2 Pick Sensor Task Right j 2 2
106 |Pick Sensor Model Type #1 Pick Sensor Task Right j 3 3
107  |Pick Sensor Model Type #2 Pick Sensor Task Right j 4 4
102 |Emor Proofing Task #1 - Continuous Emor Proofing Task Right j 5 5
103  |Emor Proofing Task #2 - Triggered Emor Proofing Task Right j G &

« ] »

The Tasks configured for Dual GOT stations are common as Single Foot Stations, the configuration is different only
while Task Sequencing — Footprint selection.
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Appropriate programs like eHMI_Dispaly_GOT?2 are called into the scan programs.

The typical example of the Programs are called into the Scan programs as shown below to suit eFlex Configuration.

L g —rmm— —mm

El-#4 Program Setting

M Initial Program

=-{H} Scan Program

- MAIN
> @ K

-4 OEM_WP v4.02
h.ﬂ MELFACS_Recy wd.02
uﬂ MELFACS_Core v4.02
hﬂ MELFACS_eHMI w4.02
hﬂ MELFACS_eHMI_GOT2 w402
hﬂ 01_Task_PickSensor 1032 w4.02
uﬂ 02_Task_ErrorProofing v4.02
-4} 03_Task_SecketTool v4.02
hﬂ 08_Task_MultiSpindle v4.02
{4 MELFACS_Status v4.02

|} Standby Program

|} Fixed Scan Program

hﬂﬂ Mo Execution Type

The example programs and Global Labels for Dual GOT Single Station are included in MELFACS Programs v4.xx.

=-Lg} MELFACS_Programs v4.02

,E_" Program

&% Global Label
..... ﬁ Auto_Station w402
----- &% Manual_Station v4.02
4% MELFACS_Core v4.02
.48 MELFACS_WP v4.02

- FB/FUN

#-{ER Structured Data Types

The User/OEM can edit example Programs in Project—POU and MELFACS Programs v4.xx to suit to their application on
User/OEM editable input and output pins of FBs. The list of User/OEM pins are given earlier in FB section. The Task

Complete rung in MELFACS_Status can be edited based on the Task FBs are called into the Scan Programs

Tasks Complete |
FACS_Core Tasks-Enable FACS_Core Pick_Sensor_Light_Done - FACS._Core EP_Done - -SocketTool Master_Done BarCode:Master-Dene Lube Done
1| 1} I I I Ik ‘
‘ Generic. Done FACS: Core Indicator Done StitchT ool Done- Spindie Multi_Master_Done TestingMaster_Done
- I I I I-F ‘
‘ “Vision.Master_Done . . Press:Done - . . RobotDone - - Bkp: StitchTool. Teok_Master_Done Generic.Backup_Dene - FAECS:Core All_Task_Completed
1} I I 1} It ¥
105 MEAU - Engi ing G
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The Global Labels, FBs and Programs in User Library OEM_Logic v4.xx are information only and very important to run

the Training Workshop. All the information can be transferred/edited to suit to the application in the respective OEM
Programs.

=13} OEM _Logic v4.02

|_=_|.'_"] Program

4] OEM_WP 4,02
£ OEM_MFPE w402
-4 OEM_MFPC v4.02
= Global Label

..... 2 OEM_MFPE v4.02
..... 2y OEM_MFPC w402
..... 2 OEM_WP v4.02
- FB/FUN

-l CycleTime v4.02
-2 TaskBypassCheck v4.02
-2 TaskCheck v4.02
#-E% Structured Data Types
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6.3 Single Position Manual/Auto GOT Station

The stop-in-station is based on a conveyor system which allows stopping the workpiece pallets without stopping the
conveyor system. Tracking of the workpieces (e.g. workpiece present in the work area) must be accomplished by
means of in station proximity switches. The station stop area has an RFID antenna for reading and writing task
statuses. All tasks are active within the station work area. The Mitsubishi software library provides a signal for “lower

station stop” when all tasks report an “accepted” status code or the operator rejects the workpiece.

Station
Proximity| Stopper
Switch

The Single Position Station has one PLC and one GOT.
Set “i_uMultiFootPrintPos” = 0 on the input pins of each Task FB

Cfg.xxx_Tsk_Area is set = 0 by Configuration Software on the pin i_wnWorkPos of each Task FB.

Program 01_Task_PickSensor

Inst_PickSensor
MFPA_FbPresent_PickSensor PickSensor
\( ) EN -
FACS_Core Tasks_Enable — i_bEnable —
Reset—— i_bOPReset ——PickSensor_Enabled
— i_blightReset ——oPickSensorlLights1
iPickSensorinputs1 — i_uSensors| ——oPickSensorLights2
iPickSensorinputs?2 — | i_uSensors2 ——PickSensor_Result
Operator_Reject—|i_bReject ——FACS_Core Pick_Sensor_Light Done
FACS_Core Pre_Req_OK—/i_bPreReqOK ——=Sta_Status Pick_StartTime
FACS_Core Pre_Req_NOK— i_bPreRegNOK ——=Sta_Status Pick_EndTime
Cfg PickSensor_Tsk_Bypd —/|i_bnSingleBypass —
Cfg.PickSensor_Tsk_TskNr— i_wnSingle Task —
Cur_MdI PckSnsr_Tsk_Enbd — i_uTaskEnabled
Cur_Mdl PcklLts_Enbd —/i_uLightEnabled
Cfg PickSensor_Tsk_SeqStart— i_wnSeqStart
Cfg PickSensor_Tsk_SeqStop—i_wnSeqStop
Cfg.PickSensor_Tsk_Rerun_Good—/i_bnReRunG
Cfg PickSensor_Tsk_Rerun_Reject—|i_bnReRunNG
FACS_CommRecv_Done — i_bFACSRecvd
Cur_Seq_Num——/i_wnCurSeqNum
Bypass_Index— i_wnGOTBypassindex
Cfg.PickSensor_Tsk_Mode —i_wnMode
iPickLight_Loading_Num— i_wnLoadingNum
T#25 — i tmlLightl itDelayTime
T#155 —— I_tmSensorBlockErmrofTime
0—— i_uMuliFootPrintPos
fg PickSensor_Tsk_Area— i_wnWorkPos
T O T S S IET OO TR,
Inc_Seq_Cntr— io_bnSeqReadylng------ceevememmenmnnannannnn..] io_bnSeqReadylnc —iInc_Seq_Cntr
Sta_Task_Index—— io_wnStaTasklndex- --io_wnStaTaskindex ——5Sta_Task_Index
CurSta_Task_Index—— io_wnCurTasklndex- --io_wnCurTasklndex ——CurSta_Task_Index
Build_Index—— io_wnBuildindex------- -- ——Build_Index
Cfg_Bypass_Index— io_wnCfgBypassindex------------ccccveonannnnn io_wnCfgBypassindex ——Cfg_Bypass_Index
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Example eFlex and PLC Library for Dual GOTs

The eFlex Task Sequencing for Single Position Manual Station is shown below. The corresponding Programs are
called into Scan Programs are show later in the section

Pick Lights and Sensors I Ermor Proofing Sensors I Vision System I Bar Code Rea suge | Fresd) Lube I Robat / Servo | Universal I Indicator Light Mode  Task Sequencing | LI_’

Task B - -

Number Task Task Type E =2 5 m | = w o |~ @ & 2 F | &2
a7 Error Proofing Task #1 - Continuous Emor Proofing Task Left ﬂ 1 1
103 | Emor Proofing Task #2 - Triggered Emor Proofing Task Left ﬂ 2 2
104 | Pick Sensor Lookup Task #1 Pick Sensor Task Left ﬂ 3 3
105 | Pick Sensor Lookup Task #2 Pick Sensor Task Left ﬂ 4 4
106 | Pick Sensor Model Type 1 Pick Sensor Task Left ﬂ 5 5
107 | Pick Sensor Model Type H2 Pick Sensor Task Left ﬂ [ [
108 | Stitching Tool #1 Stitching Tool Task Left ﬂ 7 7
502 | Socket Tool Without Sockets {programs) | Socket Tool Task Left ﬂ 8 3
504 | Socket Tool Sub Task #1 Socket Task Left ﬂ ] ]
505 | Socket Tool Sub Task #2 Socket Task Left ﬂ 10 10
185 |BRHAN Bar Code Part Scan Task Left ﬂ 1 1
160 |BRH#12 Bar Code Part Scan Task Left ﬂ 12 12

<« | 3

The typical example of the Single Position Manual Station Programs are called into the Scan programs as shown below
to suit eFlex Configuration.

EI@ Program Setting
-} Initial Program
=} Scan Program

= MAIN
- _MAIN

- OEM_WP v4.02

{4 MELFACS_Recv .02
{4 MELFACS_Core vd.02
() MELFACS_eHMI v4.02

hﬁ 01_Task_PickSensor 1032 v4.02
hﬁ 02_Task_ErrorProcfing w4.02
{4 03_Task_SocketTool v4.02
(%) 11_Task_StitchTool v4.02

-4 %) 04_Task_BarCode v4.02
-4} 05_Task_Lube v4.02
(-4 MELFACS_Status v4.02

-{{H} Standby Program
UM Fixed Scan Program
UM Mo Execution Type

MITSUBISHI
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The eFlex Task Sequencing for Single Position Auto Station is shown below. The corresponding Programs are called
into Scan Programs are show later in the section

Pick Lights and Sensors I Emor Proofing Sensors I Vision System I Bar Code Headlrs I Test / Gauge I Pregs / Lube I Robat / Servo I Uriversal I Indicator Light Mode  Task Sequencing | A I 4
Task E =
a 1= o - =
Nurber Task Task Type g % ™ ™ - ['s] w ™~ o @ =
i
RUE: I ulttiSpindle Master #1 MuttiSpindle Controller Task Footprint A ﬂ 1 1
528 | Robot#l Robot or Serva Task Footprint A ﬂ 2 2
150 | Vision#1 Vision System Task Footprint A ﬂ 3 3
178 | Test#l Test Operation Task Footprint A ﬂ 4 4
400 | Press#1 Press Cperation Task Footprint A ﬂ 5 5
165 | Lube#tl Lube Operation Task Footprint A ﬂ [ [
4| | 3

The typical example of the Single Position Auto Station Programs are called into the Scan programs as shown
below to suit eFlex Configuration.

EE Program Setting

15@ Initial Program

|_:_|1;ﬂﬂ Scan Program

- MAIN
%=1 MAIN

&%) OEM_WP v4.02
dﬂ, MELFACS Recv v4.02
hﬂ MELFACS Core v4.02
hﬂ MELFACS_eHMI +4.02
hﬂ 08_Task_Multispindle v4.02
{4} 15_Task_Robot vé.02
-4 13_Task_Vision v4.02
({4 10_Task_Tests v4.02
(%) 16_Task_Press v4.02
{4} 05_Task_Lube v4.02
f-{[#) MELFACS_Status v4.02

{1} Standby Program

-{{} Fixed Scan Program

~{{} Mo Execution Type

The example programs and Global Labels for Single Position Manual/Auto Station are included in MELFACS Programs
V4 .XX.

L3 MELFACS_Programs v4.02

IE:I Program

=-{ Global Label
----- &% Auto_Station v4.02
..... % Manual_Station v4.02
..... &% MELFACS_Core v4.02
.42 MELFACS_WP v4.02

- FB/FUN

H-E% Structured Data Types
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The User/OEM can edit example Programs in Project—POU and MELFACS Programs v4.xx to suit to their application on
User/OEM editable input and output pins of FBs. The list of User/OEM pins are given earlier in FB section. The Task
Complete rung in MELFACS_Status can be edited based on the Task FBs are called into the Scan Programs

"] Tasks Cemplete

FACS_Core Tasks:Enable FACS_Core Pick_Sensor_Light Done - FACS. Core EP_Done - -SocketTool Master_Done BarCode:Master -Done
1k Tt 1 1

Lube Done
|

t t t t 1t

J ‘

‘ +  Generie Done
11

- FAES_Corendicator Done - SiitchT ool Done-
I 11 11

Spindie MUHJJ\«‘!‘asteLDune .
k

Testing Master Done -

J ‘

‘ Vision MJaste‘f_Done PressDone Ruhjjt Bone Bkp_StitchTool Iau‘\_Masler_Done
o F L] L]

Generic Backup_Dene
!

I

FAGS. Core All_Task_Completed

The Global Labels, FBs and Programs in User Library OEM_Logic v4.xx are information only and very important to run
the Training Workshop. All the information can be transferred/edited to suit to the application in the respective OEM

Programs.

=13 OEM_Logic v4.02

Ehfj Program

E-44) OEM_WP 4,02
754} OEM_MFPE v4.02
B4 OEM_MFPC w402
= Global Label

----- 2 OEM_MFPE v4.02
----- 2 OEM_MFPC .02
----- 2 OEM_WP v4.02
=i FB/FUN

-l CycleTime v4.02
- TaskBypassCheck v4.02
-2 TaskCheck v4.02
#-E3 Structured Data Types
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6.4 GOT Main Screen PB Controls

Confrols

Part Infformation

Screen

PB
Controls

ENABLE TASK

B FECDEFGH KL TR ABCDEFGH T J S - WORK POSITION: C¥CLE FROGRESS
5 us 0

ESCRIFTION ... BUILD? a0 (| CFE RECEIVED

ABCDEFGHI.JKLMNOPER nopgrs fuy

Description : CONT BYPASS
ABCDEFEH | JKLMNOPOR, Ainoparstuy FF ReD o | (PART NOK)
02 | 3456 [ABCDEFGH | JKLMNOPORSTIMIRY Zabede i ik nnopars tuy DRERED O

03 | 3456 [ABCOEFGH | JKLHNOPORSTLINWEY Zabodefehi ikl nnopgrs tuy
04 | 3456 [ABCOEFGH | JKLHNOPDRSTLINWEY Zabodefghi ikl nnopgrs tuy

g0 x| REJECT PART

05 | 3456 [ABCOEFGH | JKLKNOPDRSTUNWEY Zabodefehi ik nnopgrs tuy
0% | 3456 [ABCDEFEH [ JKLMNOPORSTUNIKY Zabedefzhi ikl mnopgrs tuy
07 | 3456 [ABCOEFGH | JKLHNOPORSTLINMIEY Zabodefehi ikl nnopgrs tuy
0% | 3456 [ABCDEFGH | JKLMNDPORSTUMINY Zabedefehi dkcl mnopars Ty

ACCEPT PART

RUNNING CHCLE TIM

o3 | 3456 |ABCDEFBH I KLMNOPLRS TLVMIRY Zabedeehi Jklmnopars tuy CYCLE
10 | 3456 |ABCDEFEH I JKLMNOPORSTUVIY ZabodeTzhi il anopars fuw RESET
1 | 3456 |ABCDEFGH | JKLMNOPORGTUVIY ZabodeTzhi k] anopars tuw
12 | 3456 |ABCDEFGH I JKLMNOPORST LMY ZabodeTehi jk mnopars tuw SEi“'_‘{ECTIJI[(?H
13 | 3456 |ABCDEFBHI JK _ Figparstuy
14| 3456 |mecoEFeHI Y Cycle Time Progress  Barstuy

AECDEFEH Bar parstuy

E:
{PERCENTAGE %)D! T T T T T T T T T

WORK POS
SELECTION

The Work Pos Selection PB on the eHMI Main screen is used to switch between different
positions of Multi-Foot Print Positions A, B or C. The Tasks, status of each task, Cycle Progress Indicators, Cycle
Time, Model Type, Serial #, Pallet # and Work Position are updated for each position selected. All the PB Controls
work on the appropriate Foot Print Logic which has been selected.

CYCLE

RESET

The Cycle Reset PB clears all the data in Data Structures related to Task FBs. If the RF Tag is re-
read then Tasks are enabled again based on the previous completion status.

REJECT PART

The Reject Part PB is used to Reject the part in the station during any time of the cycle. The Task
FBs write Status Code 21 to the RF Tag for remainder Task not completed. Tasks completed before pressing Reject
PB are not affected.

ACCEPT PART

"The Accept PB is used on the Back-up Manual Stations where operator Accepts the Task selected
from the Task window.
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CONT BYPASS
(PART NOK)

The Continuous Byass (Bypass Bad) is used to Bypass Part on continuous basis where Status

Code 190 is written to the Task and overall Station Task is “Task NOK”. The Part has to be built in the Back-up
Station or in the Repair area. The Task to be Bypassed can be selected by pressing a particular Task from the Task
window. This is alternative to the Bypass from eFACS Configuration Server.

ENABLE TASK

'The Enable Task PB is used to Enable Tasks which were Bypassed earlier by selecting that
particular task in the Task window.

TOOL
DISABLED

TOOL
ENABL ED

Tool Sharing Control is used in the Dual GOT station where one Socket Tool is

shared between two operators. Initially Tool is Enabled to both operators. But if one of the operator presses the
PB, then Socket Tool is disabled to the other opeartor until first operator compleates the task.

MITSUBISHI
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6.5 Stitch Tool Backup in Manual Station/Multi-Foot Print — Pos B/C Station

The Stitch Tool Backup Task can be used to repair Multi-Spindle Tasks configured in upstream station. One Stitch Tool
Backup task can repair maximum of two Multi-Spindle tasks and maximum of two Stitch Tool Backup Tasks can be
configured in a station. The Stitch Tool Backup tasks can be configured in Manual station or in downstream Multi—Foot
Print Pos B/C.

In the following example, two Multi-Spindle Master Tasks are configured in Multi-Foot Print Pos A and Stitch Tool Backup
Task for both Multi-Spindle Tasks is configured in Multi-Foot Print Pos B.

Position A - Program 08_Task_MultiSpindle_ MFP_A

Inst_SP1
MultiSpindle
EN ENO —
- FACS_Core Tasks_Enable—— i_bEnable o_bFB_OK - - - -
. - Reset— i_bOpReset o_bTaskMNoneZeroM ——int_Task_MNone
Operator_Reject— L_bReject o_bDene ——Spindle. MSP1_Done:
FACS Core Pre_Req_OK— iLbPreReqOK o_uTaskStatus ——int_SP1_Task_Status
- FACS_ Core F're Req MNOK—— i_bPreRegNOK o_bPassed ——Spindle. MSP_Pass[0] -
. =t _bManualCper o_bFailed ——Spindle MSP_Fail[0] -
- 1—— B_wMClIndex o_bnSingleOEMStarOp ——Spindle. MSP1_Op_Start
_udSingleEnableMask o_bMasterOEMStartOp ——Spindle MSP_Cverall_Start]0]
_ProgMum[0]—— i_wCurMdIProgNum o_wCurMdIProgNum ——Spindle. MSP1_ProgMum -
pd_Parameter[0] — i_wCurMdIParameter o_wCurMdIParameter (——Spindle. MSP1_Parameter-
Cfg IVIumSp Tskl_Bypd_SP—— i_udSingleBypass o_wMasterOEMStatusOp ——Spindle. MSP_Overall_Status[0]-
- Cfg.MuliSp_Tsk1_TskNrSp—— i_wnSingleTask o_dStariTime ——Sta_Status MultiSpindle_StartTime[0]
- Spindle MSP1_Task_Status — i_wnSingleOEMStatusOp o_dStopTime ——>Sta_Status MultiSpindle_EndTime[0]
- Cfg.MultiSp_Tsk1_SeqgStarnt— i_wSeqgStart o_bFEB_Emor .~ - - R
- Cfg MultiSp_Tsk1_SeqStop—| i_wSegStop o_wErrorld |~
-Cfg MultiSp_Tsk1_Rerun_Good[0]— i_bReRunG
Cfg MultiSp_Tsk1_Rerun_Reject{0] — i_bReRunNG
int_Master_Enable[0]— i_bMasterEnable
- Cur_MdIMItSpd_Tsk1_Prgm—— i_wMasterProgram
Cfg MultiSp_Tsk1_Bypd[0]— i_bMasterBypass
Cfg. MLlHlSp Tskl1_TskNr—— i_wMasterTask
‘A = i} bFACSRecvd
: I : B -D—I uMultiFootPrintPos
. S _wWorkPos
Cur Seq MNum —— i_wnCurSegNum
Bypass_Index—|i_wnGOTBypassindex
System_Clock— i_udSystemClock
Inc_Seq_Cntr— io_bnSeqReadyline: io_bnSegReadylnc —Inc_Seq_Cnir
Sta_Task_Index—— io_wnStaTaskindex-- o_wnStaTasklndex ——Sta_Task_Index
CurSta_Task_Index—— io_wnCurTasklndex-- --io_wnCurTasklndex ——CurSta_Task_Index
Build_Index—— io_wnBuildIndex-----=-=-===-cmasmmmmmmmce e io_wnBuildindex ——Build_|Index
Cfg_Bypass_Index— io_wnCfgBypassindex-- -io_wnCfgBypassindex ——Cfg_Bypass_Index

ELECTRIC

- Inst_SP2
MultiSpindle
EN ENO —
- FACS_Core.Tasks_Enable — i_bEnable o_bFBE_OK — - - . - .
. . Reset—1_bOpReset o_bTaskNoneZeroM ——int_Task_MNone_Zero_M[1]
Operalor Reject—| _bReject o_bDone ——Spindle MSP2_Done
-FACS _Core.Pre_Req OK—— i bPreRegOK o_uTaskStalus ——int_SP2_Task_Status
- FACS_Core.Pre Req MNOK—— i_bPreRegNOK o_bPassed ——Spindle MSP_Pass[1]
. i_bManualOper o_bFailed ——Spindle MSP_Fail[1] -
- - 2—0i wMClndex o_bnSingleOEMSiatOp ——Spindle MSP2_Op_Start
Cur_| I_udSingleEnableMask o_bMasterOEMStartOp ——Spindle MSP_Overall_Start[1]
-Cur, rogMNum[1] —— _wCurMdIPragNum o_wCurMdIProgNum ——Spindle MSP2_ProgMNum -
Cur_MdI_MuliSpd_Parameter[1] — i_wCurMdIParameter o_wCurMdIParameter ——Spindle MSP2_Parameter-
- - Cfg.MultiSp_Tsk2_Bypd_SP — i_udSingleBypass o_wMasterOEMStatusOp ——Spindle MSP_Overall_Status[1]-
- Cig MultiSp_Tsk2_TskNrSp—i_wnSingleTask o_dStariTime ——>Sta_Status MultiSpindle_StartTime[1]
- Spindle MSP2_Task_Status — i_wnSingleOEMStatusOp o_dStopTime ——Sta_Status MultiSpindle_EndTime[1]
Cfg.MultiSp_Tsk2_SeqStart—| I_wSeqgStart o_bFB_Emor —
- Cfg.MuliSp_Tsk2_SeqStop— i_wSegStop o_wErrorld —
Cfg.MultiSp_Tsk2_Rerun_Good[0]— i_bReRunG
Cfg.MultiSp_Tsk2_Rerun_Reject{0] — I_LbReRunNG
. int_Master_Enable[1]—|i_bMasterEnable
- Cur_MdIMItSpd_Tsk2_Prgm— i_wMasterProgram
Cfg MultiSp_Tsk2_Bypd[0] — I_bMasterBypass
- - Cfg.MultiSp_Tsk2_TskNr—— i_wMasterTask
-F,MMQﬂ_I— i_bFACSRecvd
0 ——fi_uMultiFootPrintPos
. afo s Tako A i wWorkPos
o - Cur_Seg_MNum— i_wnCurSegNum
Bypass_Index—i_wnGOTBypassindex
- System_Clock—— i_udSystemClock . - .
Inc_Seq_Cnir—— io_bnSegReadylnc--- -io_bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_Index—— io_wnStaTaskindex: io_wnStaTasklndex ——5Sta_Task_Index
CurSta_Task_Index—— io_wnCurTaskindex: -io_wnCurTasklndex ——CurSta_Task_Index -
- Builld_Index—— io_wnBuildindex)s=====s=sssseasaeaamammamnmeanaamnaanas| i0_wnBuildindex ——Build_Index -
Cfg_Bypass_Index— io_wnCigBypassindex---- -io_wnCfgBypassindex ——Cfg_Bypass_Index
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Position B - Program 12_Task_StitchTool_Backup_MFP_B

- Inst-Stitch_Tool_B -
: StitchTool
EN ENO
- FACS_Core_B.Tasks_Enable—— i_bEnable o_bFB_OK —
Reset B—— i_bOpReset o_bDone —Elkp SmchTooI ETooI Master Done
- Operator_Reject_ B—— i_bReject o_bnSingleOEMStantOp ——StitchTool_B Op_Start - .
R R FACS_Core_B.Pre_Req_OK—/I_LbPreRegOK o_wCurSeqProgNum ——StitchTool_B.Op_Proghum -
- Cfg:StnManualSta - FACS_Core_B.Pre_Regq_NOK— i_bPreRegNOK o_wCurSeqBoltCount ——StitchTool_B.0p_BoltCnt
J J' i_bManualOper o_dnStartTime ——Sta_Status_B.StitchTI_StardTime
Cur_| Md\ B.Stitch TI_Tsk_Enbd —i_uSingleEnableMask o_dnStopTime ——Sts_Status_B StitchTI_EndTime
- Cfg StnMultiFR - urm—— i_wCurMdIProgMNum o_bBkpStartl ——StitchTool_B Bkpstart[0]
1 oltCount—— i_wCurMdiBolCount o_bBkpStar2 —Stitch Tool_B Bkpstari[1]
. Cfg StltchT\ Tsk _Bypd—i_bnSingleBypass o_bFB_Error — I I
Cfg.StitchTI_Tsk_TskNr—— i_wnSingle Task o_wErrarld —
StitchTool_B.Task_Status — i_wnSingleOEMStatusOp
Cfg.StitchTI_Tsk_SeqStart— i_wnSeqgStart
Cfg StitchTI_Tsk_SeqStop—i_wnSeqStep
- - - - Cfg.StitchTI_Tsk_Rerun_Good —{i_bnReRunG
- - - -Cfg.StitchTI_Tsk Rerun_Reject——i_bnReRunNG
=== P
BackupStitchT _Start—— § bBackup1Start
BackupStitch Status —— § wBackup1Status
BackupStitch = | bBackup1Comp
BackupStitchT | bBackup2Start
BackupStitch 2 Status — § wBackup2Status
e o | bBackup2Comp
I FACS_Comm.Recv_Done[0] — § bFACSRecvd
. L uMultiFootPrintPos
- Cfg.StitchTI_Tsk_ Area— i_wnWorkPos
Cur_Seq Num— i_wnCurSegqNum
Bypass_Index_B—i_wnGOTBypassindex
System_Clock—— i_udSystemClock . I
Inc_Seq_Cntr—— io_bnSeqReadylng---=----======nnmmmuuuucaaaaaan,| 10_bnSegqReadylnc ——Inc_Seq_Cnir
- Sta_Task_Index_B—— io_wnStaTaskindex--- lo_wnStaTasklndex ——Sta_Task_Index B -
- CurSta_Task_Index B—— io_wnCurTaskindex io_wnCurTasklndex ——CurSta_Task_Index B -
Build_Index_BE —— io_wnBuildindex:--- - io_wnBuildindex ——Build_Index_BE
- Cfg_Bypass_Index_B—— io_wnCfgBypassindex- io_wnCfgBypassindex ——Cfg_Bypass_Index B -

- Inst-StitchToo
StitchToolSpdleBckp
EN ENO —
-int Eackup_' in_B[1]—— i_bEnable o_bFB_OK
Reset_B—— i_bOpReset o_bDone }——Bkp_StitchTool_B.Tool1_SP1_Done -
Co Operator Reject_ B—— |_bReject o_bMasterOEMStarOp §——Bkp_StitchTool_B. Tool1_SP1_Start -
FACS Core_B.Pre_Req_OK—/i_PreReqOK o_wToolCounter}——Ekp_StitchTool_B.Tool1_Counterl
- FACS_Core_B.Pre Req NOK——i_PreRegNOK o_wMasterStatus f——Bkp_StiichTool_B. Tool1_SP1_TASK_Status -
- - 1—— i_wMClndex o_bFB_Errar
Cfg St Ell-cp Tskl MSp] TskMrSp—— I_wnSingle Task o_wErrorld —
1— i_wMasterProgram
O S i_wMasterTask
I - Bkp_StitchTool_B.Tool1_SP1_OEM Status—l\ _wMasterOEMStatusOp R R
T et i wnSta T askindex-s s eamasimaeanaaaaa. io_wnStaTaskindex ——Sta_Task_Index B
CurSta_Task_Index_B—— io_wnCurTasklndex--------=-------------- io_wnCurTasklndex ——CurSta_Task_Index_B
- Inst-StitchTeolSPBkp1-_ 2B -
StitchToolSpdleBekp :
EN ENO —~
-int Backup_' )n_B[1]— i_bEnable o_bFB_CK
Reset B—— i_bOpReset o_bDone }——Bkp_StitchTool_B.Tool1_SP2_Done -
Co Operator Reject E—— i_bReject o_bMasterOEMStantOp }——Ekp_StitchTool_B.Tool1_SP2_Start -
FACS Core_BPre_Req_OK—i_PreRegOK o_wToolCounter }——Bkp_StitchTool_B.Tooll_Counter2:
- FACS_Core_B.Pre F‘\eq MNOK——i_PreRegNOK o_wMasterStatus }——EBkp_StitchTool_B.Tool1_SP2_TASK_ Status
. —— i_wMClIndex o_bFB_Error
: Cfg Stl ka Tsl-c1 N1Sp2 TskNrSp— i_wnSingleTask o_wErrorld —
: —— i_wMasterProgram :
e p—_h T i_wMasterT ask
I : Elkp StitchTool_B.Tooll SF'2 OEIVI Status i_wMasterOEMStatusOp
i = io_wnStaTaskindex:==«s===-=nseeerrnnaann io_wnStaTaskindex —Sta Task Inde:-: B
CurSta Task Index BE—— io_wnCurTaskindex- i0_wnCurTasklndex ——CurSta_Task_Index_B -

When Stitch Tool Backup Task configured in a station, the RF Tag read from the Engine Pallet indicates how many of the
spindles of Multi-Spindle Task configured upstram have been rejected. The number of Spindles to be repaired are shown in
the label — “Bkp_StitchTool_B.Tooll_Counterl” for first Multi-Spindle Task and bit “Bkp_StitchTool_B.Tooll_SP1_Start” will
come ON. When operator fixes all the bolts to be repaired, user OEM logic moves Status Code of “253” into
“Bkp_StitchTool_B.Tooll_SP1_OEM_Status” and the bit “Bkp_StitchTool_B.Tooll_SP1_Done” will come ON.

If Operator is NOT able to repair all the spindles, then Operator presses “Reject PB” on the Main screen of eHMI that allows
FB StitchToolSpindleBckp to move Status Code of “20” into all the non-repaired spindles.
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Example eFlex and PLC Library for Stitch Tool Backup example

The eFlex Configuration Software configuration for two Multi-Spindle Master Tasks, Repair Stitch Tool Backup task for two
upstream Multi-Spindles and Task Sequencing in Multi-Foot Print set-up are shown below

Task Spindles | Bypass | Task Rerun Method Device Interfface Mode Erﬁmﬁen: Parameter P%%i:n
1 103-MutiSpindle Master #1 e = Mways ReRun x| Nomal Mutispindle = | Back Out Al Bots =l s 5
1 110-M5P Bolt 11 hd I 0
2 111-MSP Bolt 12 =l ~ 0
3 112:M5F Bolt 13 hd |z 0
4 113-M5P Bolt 14 hd |2 0
2 154-MutiSpindle Master #2 s =l Mways ReRun || Nomal Mutispindle = || Back Out Al Bots =l 8
1 155-M5P Bolt 21 hd ¥ 0
2 156-MSP Bolt 22 =l ~ 0
3 157-MSF Bolt 23 =l 4 0
4 158-MSP Bolt 24 =l 12 0
Task Bypsss | Re-Run Method T Progam | Bot
1 Repair Tool (In-Station and Upstream) j Mways Re-Run j Profibus j 1
1 109-MutiSpindle Master #1 hd
2 154-MuliSpindle Master #2 =l
3 =
. =l
Ermor Procfing Sensors I Vision System I Bar Cods Readers | Test /Gauge | P o : ok Universal I Indicator Light Made I HMI Backup I RFID Addresses  Task Sequencing bl I L4
Task £ = -]
Number Task Task Type g = 5 E T S T O S e I T I
2
MuttiSpindle Master #1 MuttiSpindle Controller Tasl Footprint A j 1
154 | MultiSpindle Master £2 MuttiSpindle Controller Tasl Footprint A j 2 2
308 |Repair Tool {In-Station and Upstream) ... | Backup Tool Task Footprint B j 1 1
0 | »
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Appropriate  programs  like  eHMI_Dispaly MFPB  and  eHMI_Dispaly_MFPC, = MELFACS_Core_MFPB and
MELFACS_Core_MFPC, MELFACS_Status_MFPB and MELFACS_Status_MFPC are called into the scan programs along with
Program 08_Task_MultiSpindle and Program 12_Task_StitchTool_Backup_MFP_B

The typical example of the Programs are called into the Scan programs as shown below to suit eFlex Configuration

i =y ) 2 | Mo~
#-% Parameter

----- ﬁg Intelligent Function Module

.AY Global Device Comment

w8 Global Label

EE Program Setting

ﬂﬂ Initial Program

] scon Program)

= MAIN
o-f _MAIN

..@ QEM_WP w410
-4} OEM_MFPEB v4.10
B[4 OEM_MFPC v4.10
..@ MELFACS Recy vd 10
..@ MELFACS_Corewd.10
..@ MELFACS Core MFP_B w410
@ MELFACS_Core MFP_C w410
..@ MELFACS_eHMI vd.,10
..@ MELFACS_eHMI_MFP_B w410
..@ MELFACS eHMI_MFP_C w10
@ 08_Task_MultiSpindle_MFP_A w410
@ 12 _Task_StitchTool_Backup_MFP_B w410
..@ MELFACS_Status wd.10
..@ MELFACS Status_MFP_B w410
@ MELFACS_Status_MFP_C w4.10

|} Standby Program

|} Fixed Scan Program

ﬂﬂ Mo Execution Type

-5 POU

Eg--@ Device Memory

Eg..@ Device Initial Value

=1
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6.6 Generic Backup in Manual Station/Multi-Foot Print — Pos B/C Station

The Generic Backup Task can be used to repair any Tasks configured in upstream station without using electric feedback
tools (with visual inspection or some simple manual tools). One Generic Backup task can repair any tasks and maximum of
two Generic Backup Tasks can be configured in a station. The Generic Backup tasks can be configured in Manual station or
in downstream Multi—Foot Print Pos B/C.

In the following example, Vision Tasks are configured in Multi-Foot Print Pos A and Generic Backup Task for is configured in
Multi-Foot Print Pos B.

Position A - Program 13_Task_Vision_MFP_A

- Inst_Visiond
Vision
EN ENO —~
- FACS_Core Tasks_Enable—— i_bEnable o_bFB_OK — - - - - - - R
. - Reset—— i_bOpReset o_bTaskNoneZeroM ——int_Task_MNone_Zero_M[0]
OperatorﬁF‘\EJect— i_bReject o_bDone ——Vision MV1_Done

-FACS_Core.Pre_Req OK— I_bPreRegqOK o_bPassed ——VisionMV_Pass[0]
- FACS_Core Pre_Req_NOK— i_bPreRegNOK o_bFailed ——Vision.MV_Fail[0]

: Cfg StnManualSta —— i_bManualOper o_bnSingleOEMStartOp ——Vision.MV1_Op_Start

© - 1—— i_wMClndex o_bMasterOEMStartOp ——Vision.MV_Overall_Star[0]

Cur Mdl Vsn Tskl Enthhk—l _uSingleEnableMask o_wCurMdIPregNum ——Vision.MV1_ProgMum - :
Cur_MdI_Vision_ProgMum[0]— i_wCurMdIPragNum o_wMasterOEMStatusOp ——Vision.MV_Overall_Status[0]

Cfg.Vsn_Tskl_BypdChk—
Cfg.Vsn_Tsk1_TskNrChks —
- Vision MV1_Task_Status —

i_uSingleBypass
i_wnSingleTask
i_wnSingleOEMStatusOp

o_dStartTime
o_dStopTime
o_bFB_|

——Sta_Status Vision_StartTime[0]
——Sta_Status Vision_EndTime[0] -

Error

Cfg.Vsn_Tsk1_SeqStart—|i_wSeqStart o_wErrorld —
Cfg Vsn_Tskl1_SeqStop—— i_wSeqgStop
- CfgVsn_Tsk1_Rerun_Good[0]— i_bReRunG
Cfg.Vsn_Tsk1_Rerun_Reject[0]— i_bReRunNG
. int_Master_Enable[0]— 1I_bMasterEnable
- Cur_MdIVsn_Tskl1_Prgm—— i_wMasterProgram
- Cfg.Vsn_Tsk1_Bypd[0]— i_bMasterBypass
cfgVsn_Tsk1_TskMNr—— i_wMasterTask
FACS Comm F‘\g‘ Lonelll_— i BFACSRecvd

cQ—

- Cur_Seq_Num—

- Bypass_Index—

- System_Clock —
Inc_Seq_Cnitr—

- Sta_Task_Index—
CurSta_Task_Index—
Build_Index——

uMultiFootPrintPos
_wWWorkPos
i_wnCurSegNum
i_wnGOTBypassindex
i_udSystemClock
io_bnSeqReadylnc:
io_wnStaTaskindex--
io_wnCurTasklndex--
io_wnBuildindex-----

io_bnSeqReadylnc
io_wnStaTasklndex
io_wnCurTasklndex
- io_wnBuildindex

——Inc_Seq_Cnir
——Sta_Task_Index
——CurSta_Task_Index
——Build_Index -

Cfg_Bypass_Index—

io_wnCfgBypassindex-

-io_wnCfgBypassindex

—Cfg_Bypass_Index

Position B - Program 07_Task_Generic_Backup_MFP_B

Inst_Generic. Backup1_B
GenericBackup
ENO — -
- FACS_Core_B.Tasks_Enable — LbEnabIe o bFB_OK — - e
. - Reset_B— i_bOpReset o_bDone ——EBkp_Generic_B.Done[0]
Operator_Reject_B— i_bReject o_bPassed ——Ekp_Generic_B Pass[0]
FACS_Core_B.Pre_Req_OK— i_bPreReqQOK o_bFailed ——Ekp_Generic_B Fail[0]
Cfg-StnManualSta FACS_Core_B.Pre_Req_NOK—/i_bPreRegNOK o_bSingleOEMStartOp ——Bkp_Generic_B Op_Start[0]
J J| i_bM: IOper o_wRepairCounter ——Bkp_Generic_B TotalBkpTask1RepairCountar -
B B + - 1—— i_wMClIndex o_wAcceptCounter ——Bkp_Generic BTota\Ekaask‘\Ac:eptCoumer .
-Cfg.StMuttiFP - - Cur, Md\ B""enenc: Eikp_Tsk Enbd-—— i_uSingleEnableMask o_wCurSegProgNum ——EBkp_Generic_B.ProgNum[0] - .
J J' Cur_Md| c_Backup_ProgNum —— i_wnCurMdIProgNum o_wCurSegParam ——Bkp_Generic_B Param[0] -
Cur_| eric_Backup_Param — i_wnCurMdIParam o_dStarTime ——Sta_Status_B.Generic_Bkp_StartTime[0]
Cfg.Generic_Bkp_Tsk_Bypd —/i_bnSingleBypass o_dStopTime ——Sta_Status_B.Generic_Bkp_EndTime[0]
Cfg.Generic_Bkp_Tsk_TskMNr— i_wnSingleTask o_bFB_Emor —
Cfg.Generic_Bkp_Tsk_SeqgStart—— i_wnSeqStart o_wErrorld — -
Cfg.Generic_Bkp_Tsk_SeqStop —| i_wnSeqStop
Cfg.Generic_Bkp_Tsk_Rerun_Good — i_bnReRunG
Cfg Generic_Bkp_Tsk_Rerun_Reject— i_bnReRunNG
Cfg.Generic_Bkp_Tsk_Mode —| i_wnMode
Cfg.Generic_Bkp_Tsk1_Mstr_TskNr— i_wnBkpMasterTask
Cfg.Generic_Bkp_Tsk1_Sub_TskNr—— i_wn_nBkpSubTask
- eHMI_Task_Selected —|i_wSelectedTask
TaskBa:kupA cwed— i_bBackupAllowed
bAccept
I 1— IuMquFquanPos
g.Genernc_okp_ | sk_area — I_wnWorkPos
0—— i_wStatusNum
-FACS_Comm.Recv_Done[0] — i_bFACSRecvd
Cur_Seq_Num—— i_wnCurSegNum
Bypass_Index_B — i_wnGOTBypassindex
System_Clock— i_udSystemClock
Inc_Seq_Cnir— io_bnSegReadylnc-- --io_bnSegReadylnc ——Inc_Seq_Cnir
Sta_Task_Index B —— io_wnStaTaskindex- --io_wnSiaTasklndex ——Sta_Task_Index B
- CurSta_Task_Index_B—— io_wnCurTaskindex-- ==i0_wnCurT askindex ——CurSta_Task_Index B
R Build_Index_B—— io_wnBuildindex-- - io_wnBuildindex ——Build_Index B - -
- - Cfg_Bypass_Index_B—— io_wnCigBypassindex-- --io_wnCfgBypassindex ——Cfg_Bypass_Index_B
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Example eFlex and PLC Library for Generic Backup example

The eFlex Configuration Software configuration for Vision Master Tasks, Repair Generic Backup task for upstream Vision
Tasks and Task Sequencing in Multi-Foot Print set-up are shown below

B Prosiiess Viioe Taaks Brpass | ToskRenmMehod | IPAddess | Pots Tie | G| Foa

[0 ] | 20245mion Systemt B T — | [o |Contirvsz =16 =] 1
[ 11 20 Comens injction 1 =l [ ' [ ' | F
[ 204 Comera Insgection d| =

IEX 205 amers Insgesciion 3 ﬂ =

| 8| 20BCamersIngcton 4 = [

5 200 Lomera Insgecion § = =

| B [ 200 amera Inypechon & ﬂ =

| 7| 203 Camerainipacton 7 =l =

8| Z10Caen lnsgpecion B | =

IEY 211 Camera Ingecion 3 d (=)
10|  Z12Camers ingescton 10 - =

It 213 Coners Irnigecion 11 =| (=
[12] 214 Comera tnapectcn 12 = =

[ 93] 215Camesa inspecion 13 = =
Ty ZVG-Caees Irvigescior 14 =| (=
KT 217 Camers Insgesciion 15 ﬂ (=
|16 | 21BCamera Inspeckon 16 = =

Wiskory Syahem | Bar Cosds Posacers | Taat / Gisugs | Praas / Lubs | Ricbot / Servo | Uriveizal | Indicastor Light Miads @lmom“m] Tak Saguencing | ale
Mosdsly

ik
[2 Jrsssssanansa [Hode Ty & B | es0F |2me ﬂJ

A8 Production Modeds ™

Hil Blackup Ttk 1 | bl Bischoup Taak 42 |

Ml Bachup Tack Selaction
Add [ pe— | [24a 8041 Bachup Task 11 et =]
Moel Prcrom Motded Porarester
List of Awaslati Tasks to Backup Uptieam and in this Stafion] i [\1
= Wo.op Demonstaation
- R Zoe i Task Deciiption Task Type

No More Tasks Can be Added!

Vision Syatem | Bion Codde Feeadens | Teat /Gouga | Press / Lube | Fiobot / Servos | Universal | Indicaior Light Moda | HMI Backup | FEFID Addesses [ Tk Sequencng | 1l

e Tak Tatk Type g E 2 - alo s o0 o0 o~
-'\l'zl:m —— Vation Syshom Task Foorprris. =] 1 1
44 _HM'I Etnckup Tk 21 [Leit) :HMI Backup Task | Foofprind B :I 1 | 1 | ]
a ] 3
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Appropriate  programs  like  eHMI_Dispaly MFPB  and  eHMI_Dispaly_MFPC, = MELFACS_Core_MFPB and
MELFACS_Core_MFPC, MELFACS_Status_MFPB and MELFACS_Status_MFPC are called into the scan programs along with
Program 13_Task_Visio_MFP_A and Program 07_Task_Generic_Backup_MFP_B

The typical example of the Programs are called into the Scan programs as shown below to suit eFlex Configuration
Project
[F 23 = G 2) ] fn-

-84 Parameter

ﬁg Intelligent Function Module

ll} Global Device Comment

Eﬂ--@ Global Label

- Program Setting

ﬂﬂ Initial Program

Eﬂﬂ Scan Program

- MAIN

- &

(%) OEM_WP v4.10
E-{ ) OEM_MFPEB v4.10
w4 OEM_MFPC v4.10
m-{(#) MELFACS_Recv v4.10
([ MELFACS_Core v4.10
5 (%) MELFACS_Core_MFP_B w10
ﬁiﬁ MELFACS Core MFP_C w410
- MELFACS_eHMI v4.10
(%) MELFACS_eHMI_MFP_E v4.10
B (%) MELFACS_eHMI_MFP_C v4.10
ﬁﬂ 13 Task_Vision_MFP_& w410
@ 07 _Task_Generic_Backup_MFP_BE +4 .10
([ MELFACS_Status v4.10
5 () MELFACS_Status_MFP_B .10
ﬁiﬁ MELFACS Status MFP_C w410

ﬂﬂ Standby Program

|} Fixed Scan Program

(] Mo Execution Type

Eﬂ...‘.“-’-’.- PO

Eﬂ--@ Device Memaoary

E]--@ Device Initial Value
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6.7 OEM/ User defined RFID Start Addresses and Lengths
The OEM/User can setup RFID addresses and Task Numbers in the eFlex Configuration software for each station and after
download that information is available in PLC Memory Cfg.OEM_RF_StartAddress(0..19) and Cfg.OEM_RF_Length(0..19).

The OEM/User can setup as many areas of the RF Tag address (Start and End Addresses), Data Type with description and
Comments in the Line Configuration area under RFID Map.

Aues Configurstion | Modsl Configursiion | Task Configurstion | Staion Authoization  RFID Map | '

St o Vst |
Em fm. Data Tygs Discapiion Commmeris
8 1 A0 Paiet Murbes
" 8 ascl PUM vl Husvbes
= P a0 [ Puei Model o /
2100 2108 Diste / Tame [ FPE Acgky Time - Foort Carver
2110 | 217 [ Dsta / Tema .Flpﬁ.l'\npl_l,-Tlnq-l:llF'm

Then in the station configuration area under RFID Addresses, User can select upto 20 RF ID addresses or Task Numbers per
station to be downloaded from the list already configured in the Line Configuration.

Enor Procfing Senacds | Vision Spstem | Bar Code Readers | Test /Gauge | Press / Lube | Fisbot / Servo | Univeseal | Indicsioe Light Mode | Hulx RFID Addesoes | 7 4]+
Ty of Diatiy Dscription i Licaficr:

1 | Tash Murnbes 15 i, paraches 1 j ST 1000 - Mull perals Comrolsd Task
2 | RFID Mooty Addbess FIFG Apghy Time - Fioet Corven [ 2002 2108 - Dt Time
3 Fione ;l
4 ﬁ Mo :I
5 . Fore =)
7 [ ;l
rj Mre :|
8 o ;I
3 Piora ;l
10 Hars =|
11 Fiare ;I
12 Maore LI
13 Hors =|
14 Hiore: ﬂ
15 Feore =
16 Haona =|
17 Hire ﬂ
18 Fiore |
19 Hora LI

n Fere =

The data selected will be downloaded to PLC as shown below.

1 1 1 .ilZI 1 ZR054ES 154 DEM AFID Starting M:V
[1 1 |2 |40 [ ZR10S4T) |2102 | DEM RFID Stasing Advess

1 1 1 40 1 ZRIFES 1 DEM AFID Addiess Length H1

1 1 2 40 1 ZR105430 B DEM RFID Addeess Length B2

For example, “FIPG Apply — Time — Front Cover” has been configured in the Line Configuration for Starting Address — 2102
and Ending Address — 2109 with Data Type Date/Time. Then in the Station Configuration that RFID Address is selected on
the second line. The data downloaded to the PLC would be second element of the Array with Start Address — 2102 and
Lenth — 8. This data can be used by the OEM/User to program the opeartion downstream to make decision on building
Front Cover.

MITSUBISHI 120 MEAU - Engineering Group
ELECTRIC



MEL-FACS Users Manual

The PLC memory Cfg structure is shown below.

-

Structure Device Setting

|

Cfg (To_Sta_DE) *—-—-"'"

4

Label Name Data Type Device Address
Lowest_Task_To RW |Word[Signed}{D. 4) ZR105448 SLMW12 105448
Highest_Task_To RW  |Word[Signed}{D..4) ZR105453 %EMW12.105453
Number_COf_Task_To_RWWWord[Signed}D..4) ZR105458 LMW12.105458
Lowest_Task_to_PreReg |Word[Signed] ZR105463 J%EMW12.105463
Highest_Task_to_PreReg |Word[Signed] ZR105464 EMW12.105464
Number_Of_Tashks_to_Pre| Word[Signed] ZR105465 %EMW12 105465
RepairTool1 TotalBolts Word[Signed] ZR105466 SLMW12.105468
RepairTool 2 TotalBolts Word[Signed] ZR105467 SEMW12 105467

air Tool3TotalBokts Word[Signed] ZR105468 %MW12.105468

EM_RF_StartAddress  |Word[Unsigned]/Bit String[16-bit}{0..15) ZR105465 SLMW12 105465

QEM_RF_Length Word[Unsigned]/Bit String[16-bit}0..19) ZR105489 %EMW12.105485
Reserved Word[Signed){D.. 450) ZR105505 SLMW12 105505 |

v Automatic Filing W

Use Bit Designation
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6.8 RFID Tag Data to Read and Write

To speed up RFID Tag Read and Write operation, instead of Reading and Writing all the Task information from RF Tag
address 101 — 2100, the following data is downloaded to the PLC memory in Cfg Data structure.

For each station Task Numbers (Lowest Task Number, Highest Task Number and the Length) is downloaded. OEM/User can
read only those areas of the RF Tag so that Read and Write time is saved instead of reading whole Tag.

Similarly for the Pre Req Tasks of the station, (Lowest PreRq Task, Highest PreReq Task and Length) is downloaded to the
PLC memory in Cfg areas.

The PLC memory Cfg area is shown below.

Structure Device Setting &J
Cfg (To_Sta_DB)

Label Name Data Type Device Address =
Total_Mumber_of_Tasks |Wurd[5igned] ZR105435 SMW12.105439
Highest SeqNum_Work Pos Word[Unsigned)/Bit Strina[16-bit}0..5) ZR105440 SMW12.105440
RFIDTagP UNOfset Ward[Signed] ZR105446 SMW12.105446
RFIDTagPalletldOffset  |Word[Signed] ZR105447 TMW12.105447
Lowest_Task_To_RW  |Word[Signed}iD. 4) ZR105448 SLMW12.105448
Highest_Task_To_RW  |Word[Signed}iD. 4) ZR105453 SLMW12.105453
Number_Of_Task_Tao_RWWord[Signed)iD. 4) ZR105458 TMW12.105458
Lowest_Task_to_PreReg |Wond[Signed] ZR105463 SMW12.105463
Highest_Task_to_PreReq |Wond[Signed] ZR105464 TMW12.105464
Mumber Of_Tasks_to_Pre{Wond[Signed] ZR105465 SMW12.105465
RepairTool1TaotalBolts Ward[Signed] ZR105466 TMW12.105466
RepairTool2TaotalBolts Ward[Signed] ZR105467 SMW12.105467
RepairTool 3TotalBolts Word[Signed] ZR105468 EMWI12.105468
4 | o] ]
[v AutomaticFiling [+ Use Bit Designation DK | Cancel |
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