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Line Material Tracking

Material Tracking is at the core of any Manufacturing Execution System (MES). A typical plant will have

many different types of Materials and a variety of Resources that may be linked to form a processing line.

As Materials change their characteristics during the course of the manufacturing process, capturing the
real-time state of Materials, and having a clear understanding of what is happening, and how, to Materials
as they progress from one Resource to the next, is essential for production floor operations.

Knowing how to manage and process Materials in a Line Resource (Resource with Processing Type defined
as Line) is at the core of Line Material Tracking and is a critical part of an effective process in the discrete
manufacturing sector.

This document will guide you through the setup of a Line and the Material Tracking whilst on it.

Overview

In the context of this tutorial, a Line consists of a set of linked Resources (example: equipment connected
through a conveyor belt). Material Tracking throughout a Line differs from the regular Material Tracking, so
over the next sections it is explained how to model a production process with a Resource that has its
Processing Type defined as Line (Line Resource), and how to track a Material through it.

The image below shows a Surface Mount Technology (SMT) Line and its individual Resources, a practical
example of a Line Resource:

— 1 | Comm— : , | ,
Screen Solder Pick & Place Optical Reflow Oven Optical
Printer Paste Inspection Inspection
Concepts
The table below describes the main concepts related to Line Material Tracking:
Concept Description
Main Flow The Main Flow defines the Flow for the Main Material.
Line Step The Line Step represents the complete Line Resource set of operations. The Main Material is simply

tracked in and tracked out through the Main Step.
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Concept Description

Line Flow A Flow which contains the In Line Steps.

Sub-Step A Step of the Line Flow. Sub-Materials are tracked through the different Sub-Steps.

Service A Service is a certain process capability that is required by a Material for a certain context, and

that is provided by Resources. When a Resource provides the Service that is required by the
Material, the Material can be dispatched and processed at that Resource.

Sub- A physical Resource that is used to process Material at a Sub-Step.

Resource

Line Avirtual Resource which represents the complete line. The Processing Type of this Resource must
Resource be Line.

Table: Line Material Tracking main concepts

To link the concepts presented above, the object model is shown in the figure below:

Resource Line R ce Sub ce
+ + +
1 1 1
1 1 1
i i i
1 1 1
+ + +
Step — Main Flow — Line Step — Line Flow — Sub-Step
* Material +  Sub-Material

Setting up a Line

To track a Material through a Line, you need to create not only the Line Resource, but also the Sub-
Resources, as well as all the Sub-Steps of the Line Flow. The next sub-sections will cover the Line

production process configuration steps in more detail.

Create a Line Flow

The Line Flow describes the sequence of Sub-Steps matching the individual operations performed
throughout the Sub-Resources of the Line Resource. The Line Flow is intended for Sub-Materials. To create
a Line Flow, the Steps of Processing Type defined as Process (Sub-Steps) must already be created.

The Line Flow must have the Flow Type defined as Line, as shown in the image below:
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% Create Flow (6}

@ CHANGESET ——@) GENERALDATA

General Data

Name:

~
e SMT Line Flow

Revision

Description: | SMT Line Flow

* Type: | 1 Production ® ‘ - }

Settings.

* Flow Type: | Line x‘ - }

Flow Content: (8) Scep

Flow

enavled: (@D

Comments: ~

Create a Main Flow

The Main Flow describes the sequence of high-level Steps intended for the Main Material which also
includes the Line Step. To create a Main Flow, the Processing Type of the Steps must be defined as Process
and the Line Flows must already be created.

The Main Flow must have the Flow Type defined as Sequential, Alternate or Non-Sequential Block.

The production Step for the Line Resource must be marked as a Line Step and one or more Line Flows must
be added to the Line Step, as shown in the image below:

~
c B ©
Refresh Save Cancel More
3 SMT[A] A (Defaum) v 1 (Crezted) v =
5
Flow Structure (2) DETAILS
S SMT 5 ~ LINE FLOW
. General Data
i1 ‘. Inspection x = ‘ 0|
Flow: &% SMT Line Flow [A]
) Description:
iz ‘. ST x = ‘ P ‘ 2
— ) . ~ LNESTEP
{ ) | &3 SsMTLine FlowlA] x = ‘ p‘ 2 i

@ ADDSTEP {3 ADDFLOW
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©® info

To track a Material throughout the Sub-Steps, the Line Step must have the Sub-Material Track State Depth setto 1.

In the Line Step, the Line Flow Context must be defined. This context will determine which Line Flow will be
used when tracking in a Material in the Line Step, since there may be more than one Line Flow for the
same Line Step. The Line Flow Context configuration is shown in the table below:

Property Description
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Property

Line
Validation
Mode

Line
Assembly
Mode

Description

Defines the point in time when the Line configuration will be validated. The validation is performed
The following options are available:

- AtEverySubTrackin: each one of the Material Line Flow Resources will be validated at every track-
in on a Sub-Resource.

- AtFirstSubTrackln: each one of the Material Line Flow Resources will be validated at the first
track-in on a Sub-Resource.

- AtTrackin: each one of the Material Line Flow Resources will be validated at the track-in on the
Line Resource.

- None: no validation is performed.

The Assembly Mode that will be performed for the Top-Most Material in the Line Step.

The following options are available:

- AutomaticAtTrackin: the assembly will be performed at track-in. For the Top-Most Material
Primary (or Secondary) Quantity matching the BOM Units, it is automatically consumed for every

taking the first Resource for every In Line Step.
- AutomaticAtTrackOut: the assembly will be performed at track-out. For the Top-Most Material

first Resource for every In Line Step.
-None: no assembly is performed.

Table: Line Flow Context properties

Create alLine R

esource

The Line Resource is a virtual Resource that represents all the Sub-Resources that make up the Line. To
create a Line Resource, the Sub-Resources of the Line must already be created with the Processing Type
defined as Process.

The Line Resource must have the Processing Type defined as Line and the option Enable Sub-Material
Tracking must be set to true.

In the Manage Resource Structure wizard, the Sub-Resources of the Line should be configured, as shown in

the image below:
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% Manage Resource Structure @

EsMT1 WU ~
Manage Structure + @ 1T L subResourceDetails

RESOURCE SUB-RESOURCES * Resource: | [ Solder Paste Printer 2.1 X = ‘ pol ]
Parent Resources
0 Resources A0I12 Order: 13
Sub-Resources N
13 Resources Pick and Place 1.2 Description:

Solder Paste Printer 12 Processing Type: Process

Screen Printer 1.2 Group:

Loader 1.2

State:

Reflow Oven 1.1

AOIT

Pick and Place 1.1

Solder Paste Printer 1.1

Screen Printer 1.1

Loader 1.1

© Solder Paste Printer 2.1 i

Comments: ~

Configure the Required Services

A Resource provides Services and Materials require Services at a Step, as defined by the Service Context.
To configure the Services, they must already be created in Critical Manufacturing MES with the Processing
Type defined as Process.

©® info

The Sub-Resource must provide the same Service as the one required in the Sub-Step.

©® Info

The Line Resource must provide the same Service as the one required in the Line Step.

The Service is configured through the Manage Services wizard found either through the Resource or in the
Service page, as shown in the image below:
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% Manage Services ®

“=[7)

MEsMT1 WUp)
Service + @ Service Details
:"MAL:N“E i * Service: | # SMT Service
Description
Type: i Standard
Priority
enabled: @D
Comments

Considering the given SMT Line example and the concepts described so far, the combination of both

schemes is shown in the following figure:

SMT
Incoming N N
Steps Goods  [—#| Loading H Ssrefen Scl)ld‘er 4 Placement — Optlc?l REﬂOW Optlcz?I — Test
X Printing Printing Inspection Soldering Inspection
Inspection

'
T 1
' '
| |
1 T

1 1 '

Requires : Requires : Requires :

Inspection ' Loading ! SMT 4

Service ¢ service ¢ Service
1 x
Screen Solder Pick & Place Optical Reflow Oven Optical
Printer Paste Inspection Inspection

Provides ¢ Provides T Provides

Inspection | Loading 1 SMT H

Service ! Service | Service |

H L L
| 1
) 1
H 1
1
:

older
. Screen Pick and Reflow
Resources Inspection F—4 Loader Printer Place — AOI Oven AOI —1 Test
SMT Line
Caption:
Resource Line Resource Sub-Resource
Step Line Step Sub-Step

Configure the Bill-of-Materials Context

The Material consumption for the production of a Product (Target Product) in a Step is defined through the

configured Bill-of-Materials (BOM).

detailed in the table below:
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== Add BOM Context Record(s) ®@

=2 BOMContext (Active)

Record(s)

~

+

juf

Record #1

Step: SMT Step | BOM: SMT | AssemblyType: Explicit

i

Comments:

Property

Assembly
Type

Track-In
Check Mode

Table: BOM Context properties

Description

The following options are available:

BOM Context

Logical Flow Path ‘ - H Browse
Product. | dp Prodict =| P
Product Group: | & Prodeict Group =\ p
Flow: | &3 Flow =| &
Material: | Wl Marerio = p
Production Order: | X Production Order =P
* BOM | H smT x = | P

* Assembly Type:

Explicit X ‘ -

Track-In Check Mode:

Track-Out Losses Mode:

Weigh and Dispense Mode:

- AutomaticAtTrackin: the Material will automatically be assembled when a Material is tracked

in.

- AutomaticAtTrackOut: the Material will automatically be assembled when a Material is

tracked out.

- Explicit: the Material is manually assembled and its quantity is not increased.

- ExplicitAdd: the Material is manually assembled and its quantity is increased.

- ExplicitLongRunning: the Material total quantity is manually assembled, but you do not have
to complete the assemble of all the components.

- Mixed: allows different Assembly Type consumptions.

Only used for the AutomaticAtTrackOut mode, to check if the required consumables are

attached at the Resource.

@ Note

Line Step.

If the Material consumption tracking occurs at the Sub-Steps level, then the BOM should be configured in the Sub-

The table below describes how the Line Assembly Mode, as defined in the Line Flow Context, works
together with the Assembly Type, as defined in the BOM Context:

Line Assembly Mode

Assembly Type

Description

Page 7 of 16


file:///app/site_online/tutorials/images/LMT_image11.PNG

' Critical
manufacturing 11.3

Line Assembly Mode Assembly Type Description

AutomaticAtTrackin AutomaticAtTrackin Assembly will be automatically performed at the Top-
Most Material track-in, for all the In Line Steps having
AutomaticAtTrackln Assembly Type configured at the
BOM Context.

AutomaticAtTrackin AutomaticAtTrackOut, No automatic assembly is performed at the Top-Most
Explicit or ExplicitAdd Material track-in.
AutomaticAtTrackOut AutomaticAtTrackOut Assembly will be automatically performed at the Top-

Most Material track-out, for all the In Line Steps having
AutomaticAtTrackOut Assembly Type configured at the
BOM Context.

AutomaticAtTrackOut AutomaticAtTrackln, No automatic assembly is performed at the Top-Most
Explicit or ExplicitAdd Material track-out.

Explicit or ExplicitAdd AutomaticAtTrackln, No automatic assembly is performed.
AutomaticAtTrackOut,

Explicit or ExplicitAdd

Table: Line Resource Material consumption

% Manage Consumables ©]

[ESolder Paste Printer 1.2 (Up) ~
Consumable Feeds + @  Consumable Feed Details

U E D TR Name: [I] Solder Paste Feeder 1.2

Position: 1
Solder Paste Feeder 1.2 y | SMTMATO! &
Pos: 1 SMT Prod 01 [A] / Quy: 4000 Kg Description

Type: §5 Standard
Material Details
# Name: | [l SMT-MATO1 x = ‘ p‘

Product: dip SMT Prod 01 [A]
Description: SMT Prod 01
Primary Quy: 4,000 Kg

Expiration Date:

Order: 1

Comments: ~

Configure the Durables Context
The Durables required in a Step are defined through the configured Bill-of-Durables.

The BOM must have the Scope defined as Durables.

table below:

Property Description
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Step

Position

Optional

Usage Step
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Description

Durable Product.

Step in which the Material of the Durable Product is found, if filled.

Position where the Durable must be found in the Resource.

Ifsetto true,the Durable must be present in the Resource when tracking in the Material.

Step in which the Durable is required.

Table: Manage BOM Items properties

== Add Durables Context Record(s) ®@

22 MaterialDurablesContext (Active)

“

Record(s) O + @ Material Durables Context
Record #1 @
Step: SMT Step | BOM: SMT Logical Flow Pt | - ] Browse
Product | dp Produer §‘P
Product Group: | &p Product Gro = ‘ pel
Flow: [ £3 flon =[»
Veteriol: | Bt =[»
Material Type: | 3= Marerial Type ‘ -
Production Order: |p-’ duction Orde §‘,O
Resouree | [l = ‘ o
Resource Type: |33 A ce Resource Type ‘ -
Modet: |1 Resource |-
Recipe: | U1 fect =[»
* BOM: |ESMT x %‘,0

Comments:

Configure the Recipe Context

To process a Material in a Step, and if a Recipe is needed in the Line Flow, this Recipe must exist and be
added in the Recipe Context. At the Resource level, the property Recipe Management Enabled must be

true.

The Recipe is defined through the Add Recipe Context Record(s) wizard, as shown in the image below:

Page 9 of 16


file:///app/site_online/tutorials/images/LMT_image12.PNG

' Critical
manufacturing 11.3

=+ Add Recipe Context Record(s) ®

=2 RecipeContext (Active) ~
Record(s) + @ Recipe Context
Record #1 o
Service: SMT Service | Recipe: SMT Recipe Logical Flow Path:
Product: | dp Producr = ‘ jeol
Product Group: | & Producr Gror = ‘ el
Flow: | £3 Fo = ‘ el
Material: | Wl Mozerio = ‘ o
Material Type: |38 Marzerial Type ‘ -
Production Order: | Y2 Production Orde = ‘ P
Resource: | [ = ‘ o
Resaurce Type: |35 fes B ‘ =
Model: |32 Resource Made -
Running Mode: ‘ -
* Racipe: | $}f SMT Recipe x = ‘ ol
~

Comments:

Configure the Checklist Context
If a Checklist is required the necessary context information must be defined.

The Checklist is defined through the Add Checklist Context Record(s) wizard, as shown in the image below:

+ Add Checklist Context Record(s) ®

=2 MaterialChecklistContext (Active) D

Record(s) + @ Material Checklist Context
Record #1 o —
Step: SMT Step | Operation: MoveNext | Checkiist: D6 - Implement and Validate. * Operation: | #5 MoveNext x u
Product: | &p Product = ‘ el
Product Group: | &9 Prodct Gro = ‘ jo)
Flow: | £ Flo = ‘ p
Materiak: | Il Mareria = ‘ )
Material Type: |52 Mazerial Type u
Production Order: | ¥ Production Orde = ‘ ol
Resource: | [ Resource = ‘ )
Resource Type: |38 Resource Resource Type u
Model: &8 Resource Mode u
Recipe: | it Pec =[e
* Checklist D6 - Implement and Validate x = ‘ p

Comments:

Line Context Resolution and Validation

The Line Flow Context resolution is performed when tracking in the Main Material in the Line Step. At this
moment, the Line Flow for the Sub-Materials is selected.

For the Line Step, the Recipe, Durables, BOM, Data Collections, Documents, and Checklists are resolved

Material.

At the same time, for the Sub-Steps, the Recipe, Durables, BOM, and Data Collections are resolved always
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at this time and will be applied for all the Sub-Materials when tracking through the Sub-Steps.

The validation of Durables and Consumable Feeds required throughout the Line Flow is performed
depending on the defined Line Validation Mode.

Using a Line

Before tracking in a Material in a Line Resource, it is necessary to set up the Line. Depending on the Line
configuration, there are validations regarding the Line Durables, Consumables, and Recipe Parameters
definition.

Perform Setup

The Line set up information can be accessed in the View Setup wizard. This is available in the Resource
View of the Resource, with the Processing Type defined as Line, by selecting the Material to be tracked in,
as shown in the image below:

< SMT1 X - P B3 A
~ - s = R + e :
c - % B B % - 2 [-G- D> 0- - N D K- K- 5. ©l-
Refresn  Manage  Crenge  Viaw Reqest  pertorm View Dipaten  Change St Merge  Amam  Dewch  Hold  OffFlow  Record  Colapse store Mere views
Doauments and Track. Lossizonus
@ svr1 o@m 18 om N
View Setu
RESOURCE # [ i
PRODUCT: | dip Product §|p] FLOW: | &3 Fow g‘p] SIEP‘.?—? g‘p] ‘p fateria
»Z Dispatch List F< 3
Dispatch List (6) / 1 Item Selected m
= s e ° B oom B MATERIAL arv UNITS Ep PRODUCT | {3 FLOW ® e PRIORITY STaTE IN OFF-FLOW. L]
g LoadPorts o [J 1 MAT_02 22000 Kg Belgas [A] SMIT Production  SMT Step 5 HQueued X
2 MAT_03 22000 Kg Belgas [A] SMIT Production  SMT Step 5 HQueued X
M Sub-Resources 12
s MAT_04 22000 Kg Acerylsalicylic Ac SMT Production  SMT Step 5 HQueued X
[ Consumable Feed o] 4 MAT_05 22,000 Keg Acetylsalicylic Ac SMT Production  SMT Step 5 Haueued x
i x
[ Duradles o | O s MAT_06 22000 Kg Acerylsalicylic Ac SMT Production  SMT Step 5 Hoaueued
6 MAT_07 21,99 Kg SMT Prod-01 [A] SMT Production  SMT Step 5 HQueued x 1
H Recipe
£ Upcoming Maintenance 0
B Aers 0

The View Setup For Material at Resource wizard will display the available information in each of its tabs:

® View Setup For Material at Resource

RESOURC DURABLES BOM

W MIAT_07 (Queued) / 7 SMT Prod-01 [A] (SMT Prod-01) / @ SMT Step / 22000 Kg

< Loading. Durable Details
LOADING PRODUCT DURABLE Riodc
Loader 1.1 > | 1 oursbleAmn MAT.DURAZ @ Position: 1
Loader 1.2 > |2 80M: [ Durable [4]

2 Product: dip Durable A [A]

Product Description:

Step:

Optional: X No

Durable

Product: & Durable A

Material: [l MAT_DUR A2

Status: Correct

Close

Taking an example of a Line Resource with the Line Validation Mode defined as At Track In, all the Line Sub-
Resources will be validated, at Track-In, regarding:
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* The Durables required through the different Line Sub-Steps that must be attached to the Sub-
I of Durables, as shown in the image below.

Resources Position as defined in the B

* The Consumables required throughout the Line Sub-Steps that must be attached to the Sub-Resources
Consumable Feeds Position as defined in the BOM.

B Durable.2 (Effective) v
DETAILS

BOM Information BOM ITEMS

Mame: Durable ® Scope: Durables ATTRIBUTES

E Description: BOM Diagram:
ATTACHMENTS

Type: = Standard

Universal State: Effective

~ BOM ITEMS
~ H
5 E
Refresn More
BOM (2) m ¢
iy PRODUCT PRODUCT DESCRIPTION STEP POSITION OPTIOMAL @ USAGE STER
Durable & 1 b 4 Loading

Track-In a Material

At track in, information on Durables, , and Recipe is displayed for the entire Line and Line Sub-
Resources. For the Line Resource Recipe, the Recipe Parameters can be filled and edited, as shown in the

image below:

=3 Dispatch and Track-In Material

@ RESOURCE —@ DURABLES —§) BOM —@@) RECIPE

B VAT 07 (Queued)

Resources (2) HH SMT Recipe [A] 7 Resource Recipe: SMTRecipe1
RECIPE PREVIEW

SMT 1

Parameters
LOADING (1) ~
B
| Loader 1.1

preassure ok/NOK: (D)

Parameter Group Not Defined

Paramerer 1: 150

Paramerer 2: 1

~

Comments:

When tracking in the Main Material in the Line Step, the Flow Path of the Sub-Materials is defined and the
Sub-Materials are moved to the first Sub-Step of the resolved Line Flow.

@ Note

It is not possible to Track-in the Material if the BOM associated has Use Mixed Assembly enabled and the Material is in

a Line Step.

manufacturing 11.3
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If the Line Step has the Sub-Material Track State Depth setto 1, then the Sub-Materials can be tracked in,

as shown in the image below.

The Assembly in the Sub-Steps may be performed when tracking in the Main Material, depending on the

defined Line Assembly Mode:

= Track In Sub-Material

@ RESOURCE

[l Material20250500001 (Queued) / < SMT Prod-01 [A] (SMT Prod-01) / @ Loading / 10 Kg

Available Resources
[H toaderi
[ toaderi2

Resource Details

Name: Loader 1.1
Description:
Area: ) Production
Priority: 5
Materizl(s) Dispatched: 0
Material(s) In Process: 0
Running Mode:
Service: # Loading Service

State:

Comments:

Cancel

~

)

The Sub-Materials can be tracked in and tracked out in the Sub-Resources through the Line Resource or

Line Step Views, as shown in the image below:

< SMT1 X - yel -} A
~ FA [ P [ 5] + . .
g v % R &8 % e 4 £ KK > N O X O F &

Reftesn  Manage  Crenge  view Reauess  Perom  View Teckin  undspenn  change Sl Mege  Hog  OfFow  Record  ResetDem  perform princ More views

Doments Loss/sonus Colection

Geners Fesoucs Partormn Trarsacton Daxa Coliscio i

0@ svr1 om o= om

RESOURCE E< 2 G

STATE:ALL ¥ PRODUCT: | dip Product g‘p] FLOW: | £3 Flos g‘p] STEP‘.E'—: g‘p] ‘p‘:
»Z Dispatch List
Materials at Resource (2) / 1 Item Selected m
5 a
= zsaRzme €20 oom B MATERIAL ary UNITS PPRODUCT 3 FLOW ® s PRIORITY STATE N OFF-FLOW W
G LoadPorts o | [ MAT_07 22,000 Kg SMT Prod-01 [A] SMT Production SMT Step 5 BinProcess X No
1 MAT_06 22,000 Kg Acerylsalicylic Ac SMT Production  SMT Step 5 ElDispatched X No

@ Sub-Resources 12

E Consumable Feed 0

[=] Durables 0

Ht Recipe SMT Recipe

£ Upcoming Maintenance 0

B Aers 0

©® info

Line Step Recipe contexts for Track-In.

When configured, a Checklist will be resolved and displayed considering the Material Line Step Resource and Material

Material Information

After tracking in a Material in a Line Resource, the processing information regarding the Sub-Steps, Sub-
Resources, Durables, BOMs, and Recipes of the Sub-Material throughout the Line Flow can be viewed in

the View Line Setup wizard, as shown in the images below:
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< SMT1 X p = A
~ PA [ ] [ 5] * . .
g v B E &8 e R A4 K S > I - BH O % & @ i

Aefesn  Monoge  cronge  View Request Vew  Tedeout  Avo renge  Sot Mege  Hold  Recod  Process  ReserDam  Perform e View More views

Dowments 4 Lossigonus Colletr Reports
@ svi1 om 18 om el eEy
RESOURCE £ E —
STATEALL™  PRODUCT: | dp Product = ‘ p] FLOW: | §3 Ao = ‘ }D] ‘}D
= Dispatch List
Materials at Resource (1) / All ltems Selected m
~
= [fgmlsen e e oRDER W MATERIAL Qv UNTS fPRODUCT 73 FLOW @ st PRIORITY staTe N OFF-FLOW L3
O Load Ports MAT_07 22,000 Kg SMT Prod-01[A] SMT Production SMT Step 5 BinProcess X No

M@ Sub-Resources

[}

Consumable Feed

[=] Durables

11 Recipe

Upcoming Maintenance

B Aerts

The View Line Setup wizard will display the available information in each of its tabs:

© View Line Setup €]

M MAT_07 (inProcess) / &P SMT Proc-01 [A] (SMT Prod-01) / @ SMTStep / 22000 Kg

~ e SMT Line Flow 3 [A] GENERAL DATA RESOURCES DURABLES BOM RECIPES DATA COLLECTION CHECKLIST
@ 1. Loading (Rework)
Information Flow Path
@ 2 Screen Printing
@ 3 Solder Printing Resource: [ SMT 1 Flow:
Service: # Loading Service Step:
Flow Path:
First Step.
Last Step:
BOM
BOM: [ SMT [A]
Units: Kg
Assembly Type: Explicit

Track-In Check Mode: None

Track-Out Losses Mode:

£ SMT Line Flow 3 [A]

@ Loading

S3SMT Line Flow 3 [A] > Loading
v Yes

X No

~

Close

ﬂ Info

This view can be accessed through the Resource View page.

Record Material Losses

To record losses on Sub-Materials, you can select the Sub-Material and open the Record Material

Los/Bonus wizard, or you can select the Top-Most Material and opening the Record Sub-Material Losses

wizard, as shown in the image below:
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¥Z Record Sub-Material Losses ®

M MAT_07 (InProcess) / &P SMT Prod-01 [A] (SMT Prod-01) / @ SMT Step / 22000 Kg

Z=0PTIONS

Sub-Materials Sub-Materials Details

Material20250500001 I g Sub-Material: [l Material20250500001
Quantity: 10Kg
Reason: | B Scratched x = ‘ p‘
Full Loss: @)
Quantity Lost (Kg) ‘ 0 ‘
Final Quantity (Kg): 10
Final Quantity:10Kg
Comments ~
@ Note

For both wizards, the Loss/Bonus Reasons available for selection are the ones defined in the current Sub-Material

Step.

Losses with Loss Step Considerations

When trying to record losses with a Loss Step, you need to know that for the loss to be considered for
analytical purposes (such as the Resource and Material Cubes, the Yield, Rate of Quality, and OEE KPIs),
then the Material where the losses are being recorded must have been processed at the Loss Step.

When attempting to set up this scenario for a Line Step, containing a Line Flow, the following practical

considerations are needed:

® The Loss Step must be set according to the hierarchy of the Material where the Loss is being recorded:
e |f the Material is the Top-Most Material, which was processed in the Line Step itself, then the Loss
Step should the part of the Line Step.

¢ [f the Material is a Sub-Material, which was processed in the Steps of the Line Flow, then the Loss
Step should be one of the Steps of the Line Flow. Alternatively, it can also be collapsed into the Top-
Most Material, and then the loss can be recorded with the Loss Step being the Line Step - consider
that, in this last case, the loss will not be traceable to the Sub-Material.

e |f a Splitis required between the Line Step and the Step where the Loss is recorded, then the quantity
where the Loss will be recorded must be kept in a Material which has been processed in the Loss Step.

This means that:
e [f the Loss is in the Top-Most Material, there are two options:

* The Split occurs when the Original Material (the Material that is being split) is in the Line Step,
in state In Process or Processed, and the Loss is given in the New Material, that is, the Material

created during the split.
* The Loss is given in the Original Material directly.
e [f the Loss is in the Sub-Material, there are two options:

® The Split occurs while the Sub-Material has not yet reached the Loss Step in the Line Flow - in
this case, the Top-Most Material may be split, with the Sub-Material being transferred to the

new Top-Most Material.
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® The Loss is given in the Sub-Material while its Top-Most Material is the Original Material, that
is, the Material that was processed in the Line Step.

Track-Out Material

The Main Material can be tracked out, as shown in the image below, if the Step has the Sub-Material Track
State Depth set to 1, and after all the Sub-Materials are processed in the last Sub-Step. If the Step has the
Sub-Material Track State Depth setto o, it is possible to track out the Main Material immediately after it
has been tracked in.

The Assembly in the Sub-Steps may be performed when tracking out the Main Material, depending on the
defined Line Assembly Mode.

B2, Track-Out and Move-Next Material

) RESOURCESTATE —@) NEXTSTEP

Bl MIAT_07 (InProcess) / &ip SMT Prod-01 [A] (SMT Prod-01) / @ SMTStep / 22000 Kg “
Flow Path: SMT Production 3 [A] > Test!

~ @ SMT Production 3 [A]

® 1. Incoming Goods Inspection

@ 2. SMT Step (Line Step
> (2) 1.5MTLine Flow 4[A]

> (&) 2 sMTLine Flow3 [A]

® 3 Test!

Comments: ~

©® info

When configured, a Checklist will be resolved and displayed considering the Material Line Step Resource and Material
Line Step Recipe contexts for Track-Out.
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Legal Information

Disclaimer

The information contained in this document represents the current view of Critical Manufacturing
on the issues discussed as of the date of publication. Because Critical Manufacturing must
respond to changing market conditions, it should not be interpreted to be a commitment on the
part of Critical Manufacturing, and Critical Manufacturing cannot guarantee the accuracy of any
information presented after the date of publication. This document is for informational purposes
only.

Critical Manufacturing makes no warranties, express, implied or statutory, as to the information
herein contained.

Confidentiality Notice

All materials and information included herein are being provided by Critical Manufacturing to its
Customer solely for Customer internal use for its business purposes. Critical Manufacturing retains
all rights, titles, interests in and copyrights to the materials and information herein. The materials
and information contained herein constitute confidential information of Critical Manufacturing and
the Customer must not disclose or transfer by any means any of these materials or information,
whether total or partial, to any third party without the prior explicit consent by Critical
Manufacturing.

Copyright Information

All title and copyrights in and to the Software (including but not limited to any source code,
binaries, designs, specifications, models, documents, layouts, images, photographs, animations,
video, audio, music, text incorporated into the Software), the accompanying printed materials,
and any copies of the Software, and any trademarks or service marks of Critical Manufacturing
are owned by Critical Manufacturing unless explicitly stated otherwise. All title and intellectual
property rights in and to the content that may be accessed through use of the Software is the
property of the respective content owner and is protected by applicable copyright or other
intellectual property laws and treaties.

Trademark Information

Critical Manufacturing is a registered trademark of Critical Manufacturing.

All other trademarks are property of their respective owners.
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