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o MES Value in Manufacturing
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9 Basics and SOA architecture
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InFrame Synapse SOA architecture and the major advantages

High availability
A Limit the risk of changes within production

A Clear and well defined architecture

Open for extension
A State-of-the-art system architecture

A Well defined and documented interfaces

Scalability
A Scalability for integration of new equipments

Persistence Layer
A Decoupling of business logic and database

A Database is exchangeable depending on customer request
(e.g. Oracle, MySQL, &)
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Basic Functionalities of InFrame Synapse

Traceability within production

A Product definition and process plan

AMaterial tracking (AWI P Trackingif)

A Collection of history data (History Data Tracing)

A Collection of quality data (Quality Data Tracing)
A Statistical Process Control (SPC) / Process Diagnostics / Fault detection and classification

(FDC) /Advanced Process Control (APC)

Management of all resources (production equl

A State tracking, monitoring and visualization

A Skill management

Production control
A Control, execution and monitoring of all production flows

A Dispatching and Scheduling of production orders
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InFrame Synapse offers an Integrated Functionality for
Production Control and Process Control

Enterprise Resource Planning (ERP) Other IT Applications

@ -Synapse Graphical User
Interface
Production Control Process Control
Workflow Engine
Versioning Release/Change Mgmt. User Access Management Reporting e .
Equipment Integration yia B il |

SECS/IGEM OPCH ...
E . . 2 ([ =
5 - J - | J il - |
O : H ) | LLALLI L | = e
g | | e ~ o -
| Equipment 1 Equipment2 Equipmentn Barcode Scanner User Terminal ~ User Terminal
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InFrame Synapse Manufacturing Execution System (MES)

Enterprise Resource Planning (ERP) Other IT Applications

——— - - .

@ Synapse Manufacturing Execution System (MES) Graphical User
ba = Interface
Specification Tracking Fab Dfso Sl Preventive Experiment =
Management Management Monitoring Management Maintenance Management %) g
08
Resource \EVCHEL Recipe Ag\é?:rilgee ‘ Opgastr?i:‘tSkm Fﬁg\rﬁ?ncge g‘ - § :
Management Management Management Management Management Scheduling T
Workflow Engine
Versioning Release/Change Mgmt. User Access Management Reporting o m
Equipment Integration o

SECS/GEM OPCH ...
6 — . — .
= w S —
= . . . | :
S - - - HHHM |||||I| - 2
O i g g sz = S —
g Lo L L — —
| Equipment 1 Equipment2 Equipmentn Barcode Scanner User Terminal ~ User Terminal
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InFrame Synapse Process Control System (PCS)

Enterprise Resource Planning (ERP) Other IT Applications
@ =Synapse ProcessControl & YieldManagement System (PCS) Graphical User
> Interface
i
Statistical Process & Fault Detection Measurement Advanced " —_— w0 <
Process Control Factory & Classification System Process Contro Mvt'mial MPre:jlctlve L 8 =
(SPC) Diagnostics (FDC) Analysis (MSA) (APC) ENDI00Y GIEEES ) = Q .
T
Workflow Engine
Versioning Release/Change Mgmt. User Access Management Reporting B :
Equipment Integration i il st
SECS/GEM oPCl ...
E . . ([
5 . > - 1l e
O U || o — —
i | L. it —_——
| Equipment 1 Equipment2 Equipmentn Barcode Scanner User Terminal ~ User Terminal
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Why InFrame Synapse?

InNFrameSynapse MES e is growing with the custor
AControllingid ME:
full functionality

27\
‘© L
g @,’ Synapse Manufacturing Execution System (MES)
43 Specification Tracking Fab h Freventive Experiment %‘
. Management Management Monitoring Maintenance
c scalable without :
E . I:\efuurce r.'la;terial _Rfcipe E
performance reductlon Manzgement Manzgement Manzgement IE
(S OA) Workflow Engine
Versioning Release/Change Mgmt. User Access Management Reporting

Equipment Integration

Aisteningfi ES: LS

basic tracki for improvement of
A production logistics by bottleneck analysis

@," Synapse Manufacturing Execution System (MES)

f A equipment efficiency by management of resources
| A line capacity
woe | meren | smemeses wew A manufacturing cost
Equipment Integration -

time

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview



s

>
=g
K-
EE
S =
g8
-

Why InFrame Synapse?

InFrameSynapse PCS e is growing with the custor
Aactive controllingnh P CS:
full functionality

2N\

g C",' Synapse Process Control &Yield Management System (PCS)

9 £

B Statistical Process & Fault Detection  Measurement Advanced Virtual Predicove E

c Process Control Factory & Classification System Process Control Metrala: N e =l
[SPC) Dizgnostics [FDC) Analysis (MSA) [APC) y &Y . T

> =

“— 2

Workflow Engine

Versioning Release/Change Mgmt. User Access Management Reporting

Equipment Integration

A

for improvement of product quality
A controlling of process capabilities

Passiv process control

Synapse Process Control & Yield Management System (PCS)

3 A managing process parameters
2 Aactive correction of process parameter
Holevine deviation
Versioning Release/Change Mgmt. User Access Management Reporting -

_/

Equipment Integration

time
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Essential features of the Synapse framework: Core

Versioning of persistent Objects
A Access to database always via persistence layer

AVersioning of all persistent objects

A Change of an object leads to a new version
A Complete history of changes for the complete lifecycle of an object

Change- and Release management

A Based on Versioning management framework
ARel ated changes will be combined in a AChange S
AObjects from different services can be combined
A Process plan, recipes, documents...
AFl ow control of @AChange Sessiond by wusing config
A Different (complex) Review / Approval Scenarios are possible
A E.g.: FMEA, Engineering, Release as Experiment, Review, Release to production U
16
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Essential features of the Synapse framework: Core

Workflows und Workflow-Engine:
AWorkflows to customize and extend the basic functionality of Synapse MES

AWorkflows can also be used by customer to extend the system

AWorkflow-Engine to execute workflows

AWorkflows are also persistent objects and will be versioned
A complete history and rollback of all customizing and customer extensions

AChanges of workflows are also related

A Review und Approval also for workflows

t

o)

a

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview
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Essential features of the Synapse framework: Core

Equipment Integration (1/2)

A Equipment Integration is completely integrated in Synapse
A Strong coupling between MES and Equipment Integration

A Different protocols are possible (SECS/GEM, OPC, proprietary)

A Each Equipment can be connected using a different protocol

AEl can be extended because itosenghene usi

AEI changes will be done under Change- and Release management
-> Changes to an El adapter can be done within runtime

ng

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview
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InFrame Synapse PLC-Connector v3 (SEMI PV 2)

acp-l T 6 s -CBriné€ttor (SECSII/GEM) provides a configurable bridge between equipment and MES

——
C’; Synapse orother MES OPC Server Data Base XML,csv

SECS ll/Ethernet Ethernet Ethernet JDBC/Ethernet Filesystem

S
O
© | MES Interface
b}
c
C -
é Equipment Status Recording (E10) Process Data Recording
f .
— fSpooling Material Trackin Loggin
o t g gging
Alarm/Error Recording Time Synchronization
Equipment Interface PL@Connection
Ethernet
PLGInterface FB PLGInterface FB PLGInterface FB C, C++, .net

PLC/PC

Siemens S7/VIPA Beckhoff .other PLC
manufacturers
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Essential features of the Synapse framework: Core

Graphical User Interface (GUI)

A Modularity
- Versioning of different GUI features

| ook and

- Common feel for al/l roles (Opera

A Exchangeable Views
- Different views to the same data are possible depending on the user role

AEach role has its own perspective (build from different views)
A Automatic update mechanism available

A Short response time
- Multi-Threaded

ex»s U
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‘ u‘ @ inFrameSynapse )
Manufacturing Execution System F

Thank you for your attention.
acp-IT AG

advanced clean production Information Technology AG
Handwerkstr. 29, D-70565 Stuttgart

Telefon +49 (0)711-7824089-0
Telefax +49 (0)711-7824089-10
eMail info@acp-it.de




MES Functionalities
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MES Components: Recipe Management

Customer Value:

Management of recipes allows to
A up and download a recipe to a resource /equipment or activate a recipe at an equipment

A manage the usage of all recipes for production
A deploy recipes which are qualified for a product, a process and a resource

A Deploy recipes for human resources (Operator) as a working instruction

n Technical features: \

r A recipes also names managed centrally for all production resources

A active resources use recipes to achieve their process targets

A The Capability Mgr controls the assignment of recipes to resources

A Capabilities are requested by the process and provided by resources

A The Recipe and Capability Manager ensures that only executable recipes are

assigned (implicit) to a certain resource.

A Special Operator-Terminals (GUI) are available for interaction with human
resources

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview
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MES Components: Advanced Recipe Management

Customer Value:
Advanced Management of recipes allows additional to Recipe Management to

A Hierarchical recipe definition
A Management of Recipe Parameters including limits and validation rules

A Based on latest SEMI Recipe and Parameter Standard
A Qualification of Recipes for certain equipments

n Technical features:
A Complex recipes for cluster equipment can be managed centrally

A Parameter management enables the support for parameter override in experiments

and by Operators

25

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview




[

>
=
-
EE
S =
8
==

MES Components: Material Management

Customer Value:

Material Management allows to

A Define Raw Materials used in the production process

A |s used to define consumables tracked in the production process

A Free definable material types allows the tracking of all consumables

A Allows the definition of hierarchical Materials (Containers, Boxes, Bottles aso.)

A Enables simple tracking of material for warehouse purposes

A Consumables defined in the Material Management can be assigned to production resources and
are tracked in the Job history

Technical features:
A Complex material scenarios can be set up using the hierarchical material definition

A Material Types are the base for Consumable Management

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview 26



Information
Technology

MES Components: Preventive Maintenance

Customer Value:
Preventive Maintenance extends the Resource Management to

A Define recurring maintenance tasks for all active resources
A Maintenance tasks can be run as Operator Tasks or integrated as regular production jobs into

Dispatching
A Counter and Time based Tasks can be defined
A Multiple Tasks of each Task type can be assigned to a resource
A A escalation procedure can be defined if tasks are not executed

Technical features:
A Counter based tasks are verified with each state change of a equipment

A Time based tasks can have a grace period before escalations are triggered

27
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MES Components: Resource Management

Customer Value:

Management and tracking of all resource states allows to
A analyze and optimize up time / downtime of resources (MTBF, MTR)

identify bottle necks
analyze failures leading to capacity and throughput problems

to improve ROI of resources (OEE ; SEMI E10)
schedule preventive maintenance and execute predictive maintenance strategies

> > D> >

~

Technical features:
A InFrame Synapse differentiates between active and passive MES resources

A Active resources contain technical (equipment) resources as well as human

resources
A Passive resources are e.g. carriers, magazines or trays
A Resources can be grouped and setup hierarchically to support the configuration of

\ Clustertools

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview
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MES Components: Experiment Management

Customer Value:

Definition of Experiments for Dispatch based Production lines allows

A

A

Easy definition of Experiments including the definition of multiple material groups and process
variants for steps

Each experiment step can contain user definable work instruction as well as modified parameters
based on advanced recipe definitions

The Experiment execution is fully integrated into the regular Job Execution, not need for special
Operator training

Each Material Group can be assigned to different Material Types from the Material Management

~

Technical features:
A The Advanced Recipe Management provides the basis for flexible recipe parameter

override
A Material Management integration allows the reservation of special Material for

experiments J

29
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MES Components: Fab-Monitoring

Customer Value:
] example SRS ENS

Fab Vs 2 = O pabien 13

rrrrrrrr

Fab-Monitoring / FabView
A enables the graphical Online Display of the current e
shop floor status / equipment states

A includes all resources and production orders
currently executed on the production line/

cluster / equipment
A Visualization of product data in the context of resources
(e.g. position of lots within production line)

A Displays the status and other information of resources

n Technical features:
A The user can define different graphical views and link them to resources

L A The view can be comfortably built with graphical library elements (drag & drop)
)

30
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MES Components: Reporting

Customer Value:
A creation of reports over all stored MES data (Tracking and Resource data) in printable formats.
A reports are defined in a graphical user interface and thus can be adapted and extended by the user.

A powerful filters and grouping functionalities can be used within reports
A reports can either be created directly by user interaction or on a regular basis (e.g. daily/ weekly reports).

A Standard Reports are available:
Tracking data reports, Equipment Data reports, Yield, Scrap and Fault reports, Throughput, Cycle-Time,

Work in Progress, Overall Equipment Efficiency (OEE): overall, per line, cluster, or equipment, etc.
various statistics reports
A other user definable reports

~

n Technical features:
A Reports can either be created directly by user interaction or on a regular

basis (e.g. creation of daily or weekly reports).

A Graphical diagrams can be incorporated flexibly
A The user can define different graphical views and link them to resources
\ A The view can be comfortably built with graphical library elements (drag & drop) /

31
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MES Components: Job Management and Dispatching

Customer Value:

A Planning, dispatching and controlling of manufacturing orders
A definition of production orders, which are brought into the system (e.g. via ERP-system or manually)

and covering of their assignment to customer orders.
A Assignment of production order to process plan and material.
A Manages and monitors execution and progress of the orders according to process plan .
A Possibility to group a set of materials using the Batch Manager component

A Capability / process goal will be send to dispatcher
A The execution and prioritization of capability/process goal will be done with workflows
behavior of dispatch rules can be customized
can be extended with complex dispatch rules

n Technical features:
A processing sequence of the defined orders can be configured via workflows.

A execution and prioritization of process steps will be done with workflows

A execution behavior can be customized
A extensible using different planning algorithms possible after installation

\ A Using the GUI it is possible to have different customizable views on the orders, e.g./
)

33

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview




Information
Technology

MES Components: Tracking (&Tracing) Management

Customer Value:

A continuously tracks all executed processes with respect to all MES relevant tracking information online.

The following data are tracked:

Production Status Data
Process Times, Process Data and other Tracing Data (e.g. identification, time stamps, etc.)

Equipment Data, Equipment utilization, uptime etc.

- Errors and Alarms
A evaluation and reporting of the recorded data at any point of time.

n Technical features:
A all tracking data can be visualized flexible and in real-time (either table formats or

L graphical formats using customized views).

34
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MES Components: Skill & Shift Management

Customer Value:
A Allows a easy management of Operator Skills
- Assignment of Skills required for a certain process
Management of skills provided by Operators
- Integration into dispatch management allows the smart

A Flexible definition of Shifts for production resources.
Definition of multiple shift plans e.g. Two and Three shift plans for certain timeframes

- Assignment of resources to shifts
Operator availability (calendar) definitions
Management of work and holiday calenders

n Technical features:
A Capabilities and resources are automatically filtered when using the Dispatch

Manager

35
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MES Components: Advanced Planning & Scheduling (1/2)

Customer Value:
A Calculation of a line-wide process operation schedule based on preconfigured optimization rules e.g.

- Forward Planning algorithm using Critical Ratio and Static Prioritization

A Alignment to the Dispatching component can be provided
A Considers machines as primary resources and operators with their availability and skills as secondary

resources.
A For midterm planning the operator availability and order release to the factory is considered as the input

criteria for different planning scenarios.
A Different planning scenarios are calculated and can be compared by an experiment management

functionality.

36
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MES Components: Advanced Planning & Scheduling (2/2)

Customer Value:

A The Static Planning Extension
A provides the possibility to calculate raw process times and resource times for individual orders

considering the product structure and the lot size.
A provides a calculation of required time of each specified resource in the operation plan consumed by

specific orders.

n Technical features:
A using customized views the data can be visualized flexible and in real-time (either

L table or graphical formats).

37
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MES Components: Specification Management (1/4)

Customer Value: WE<n> |mm==) Capability <n>

A definition of process plans using a series of
process steps

A each process step executes a workflow (WF)

A a process plan can be associated to process
step A hierarchical process plans are possible

A a workflow will execute one capability (process
goal)

A a capability / process goal is defined by a list of
Resource & Recipe

WF4  |mm) | Capability <> |

WF 3 \“ Capability <3> ‘

A a (active) resource can be a:
- techn. resource (equipment)
- human resource

WF2  |mmm) ‘ Capability <2> ‘

A the decision of resource will be done
immediately before process start

WF1 == Capability <i> |

b
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MES Components: Specification Management (2/4)

-

Customer Value:

A enables the definition of products and semi-finished products
within a graphical view.

A enables the user to define new products by managing and
combining process plans and process targets.

A definition of product variants possible

A the definition of process plans includes the possibility to define
alternative process flows, optional measurement process

flows, as well as rework process flows.

A the production materials, properties and material groupings
(classifications) are managed here.

Step <n>

l ‘ Process
Step 4

n Technical features:
A By using of Version- and Change-Management well

defined changes of process steps within production
are possible

rocess
Step 1

'i\

39
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MES Components: Specification Management (3/4)

Definition of alternative flows

Process
Step 5
Process
Step 4
Process
Step 3
Process
Step 2

Process
Step 5
Process
Step 4
Process
Step 3
Process
Step 2

Process
Step 4'
Process
Step 3"

Process
Step 2

Process
Step 4
Process
Step 3"

Process
Step 2"’

Process
Step 1

Process
Step 1

40
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MES Components: Specification Management (4/4)

Definition of flows with rework

WF 5

Process
Step 5
Process
Step 4
Process
Step 3

Process
Step 2
Process
Step 1

[
>
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WF 4

WE 3

WEF 2

WF 1

41
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GUI Examples: Start Screen Engineer
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feer 7 | | ,
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= = —
Reparts REsOLrCES |“ = i Security & Shift Managerment
| | -, T
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| u | i(_ 1 = N

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview




GUI Examples: Start Screen Operator

\\\\\ . ommissionin i ‘

Carriers r Charge Capture
’ |

Mass Scrap Material Packaging

ShiftLogBook Substrates

Information
Technology

r Dispatches :
[ ] !

'
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GUI Examples: Products Perspective

2lol=C

™ Products &3

- =5

4 Deme Technology Group 1
4 Technology 1

4 Generation 1

4 Variant 1
W PH25_RM_HRW + 100VMD
% UMSPR

W 100VMD
= Aetzung 120nm Gahs
" Bake145°C 2 min
* Belacken HiPR.6517 2um
= Belichten PM_5M
" Entwickeln HPRD 441
" Inspektion Bonden
" Inspekticn Litho
" Inspektion ZERQ
o JUSTIERMARKEM AETZEN
I Justiermarken_PM_SM_0GK
o LITHO PM_SM_OGK
W LITHO REW
" Messung nach Bonden
W PH25_RM_HRW_0OGK
" Reinigen Ablacken DMF W05
* Reinigung nach Bonden
* Reinigung nach Bonden
= Saphir aufwachsen
" Soft 02 Plasma Lithe

m

= PH25_RM_HRW + 100VMD i3
b W PH25_RM_HRW + 100¥MD P

] | | % || @

s

>
=g
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EE
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g8
-

i Release Manager 2%
2lol«<

Release Locked By Type

=08

2200102 Immediate R...

Mame
W @PH25_RM_HRW_OGK
i @)ustiermarken_PM_SM_0GK
o @LTHO PM_SM_0GK
' @JUSTIERMARKEM AETZEMN
" @Aetzung 120nm Gals

" @Reinigen Ablacken DMF W05

I @5tufenhoehenmessung
™ @Inspektion ZERO
W @100VMD
i @Wafer Bonden

' @WAFER BONDEN
™ @Saphir aufwachsen
™ @Wafer bonden
" @Reinigung nach Bonden
" @Reinigung nach Bonden
" [@Bake145°C 2 min
'~ @Messung nach Bonden
" @Inspektion Bonden

* Properties &2 |+ Magnifier

W PH25_ RM_HRW + 100VMD

Generic comment
Session commentAuthor
Substitut
Hbstituies dateCreated
Sign Offs
dateStatusChanged
description

Undefined

Undefined

Undefined

Undefined

Undefined

Type

PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION
PRODUCTION

=0
Process = | name Search
Mame Type
W 100VMD PRODUCTION
W PH25_RM_HRW_OGK PRODUCTION
=8
% H

m

ACreate, update and delete different specific custom type products, process plans, layers, process steps

and operations.
AEdit properties.

ACombine into a product different process steps, process plans and operations.
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GUI Examples: Order Perspective
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s Experiment Mavigator | ‘8| Process Locations &2

Equipments
Eelichtung
Materialeigenschaften
Degradation
Beschichtung
Reinigung
Masschemische Reinigung
SC-Prozess
Versuchsrezept Lotusanlage_Batch
Ozon-Prozess
Versuchsrezept Schmidanlage_Inline

2 Q

- =5

-

Equipments

S@150_Chemiebank Goller
“2103_Lotusanlage_Batch
@101 Stanglanlage_Batch

Recipes
SC1/5C2-Reinigung
SC1_Tx HCL
SC1_Tx HCL_HF
SC1_HF
5C1-Reinigung

Capabilities
SC1/5C2-Reinigung
SC1_Tx HCL
SCL_Tx_HCL_HF
SC1_HF
SC1-Reinigung

SC15_Tx20_HCI2_HF
SC1_HF_SC2_HF
5C1_5C2_HF
SC1_SC2_HF_Tx HCL
SC1_5C2_HF _30sec

i Release Manager &1

Release
y 578800102

SC15_Tx20_HCI2_HF
SC1_HF_5C2_HF
5C1_5C2_HF
SC1_SC2_HF Tx_HCL
SC1_5C2_HF 30sec

Locked by
Wolfgang Reinert

% 579800102: ACTIVE  Ralf Muckenhirm

2lul«<

Branch session

m

w 110355ggg &2

v ® @BEg

H 601_Sortierung [ rs: 579800102 ]
H Variation (2 nedes) [ rs: 579800102 ]

H 601_Eingangstester:Sortierung_AC (Kopig)

H 601_Eingangstester:Sortierung_CC

B 801_Cz Degradation [ rs: 579800102 ]

B 103_SC1_HF_SC2_HF [ rs: 579800102 ]

B 103_SC1_SC2 HF [ rs: 579800102 ]

B 103_5C1_SC2 HF Tw HCL [ rs: 579800102 ]

- Properties 52 | & Progress

Ev~"0o

001 [ rs: 579800102 ]

[ 433_Belichten von Beschichtungen auf Sieben [ rs: 579800102 ]

|:||:|001

0o
oo

DDUUZ
DDDUUB

0
ooo

0

|:| |:|004

Material

M1144_0005?0_wafer_010
Mlldd_UUGS?U_wafer_UOQ

Session
Generic
Workinstruction

Group

4|

ACreate orders (experiments)
with one or more product
groups to which one can
assign materials (wafers),
resource, recipes and
capabilities, thus creating a
process plan.

AOne or more product groups
can be activated, then the
experiment (order) can be
started.

AExperiments (orders) can be
updated, they run according
to a predefined state model.
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GUI Examples: State Machine Perspective
= O

P OrderlifeCycle @2

I~ L]
L Sk

@ Plonned

Released

‘& Cancelled L Set State as Initial

b
Ffoom Reset
=, Zoom Out Ctrl+-
-.\_;{_(\:Dmmissiuning Paused Delete
Print

Ctrl+=

# FoomlIn

\.\I_;{:Cnmmissiuning Stopped

& Gompieed

AEvents and event connections can be changed and deleted, thus influencing the order state machine.
46
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GUI Examples: Jobs and Batches Perspective

- Batches i3 2 v 20 ¥°=0O 0005 /10120031109290638 2 =0

Mame COrder Name Product State Substrate Count  * MName
¥ 0003 0 ‘E‘ " Glas entladen und gewaschen Glas entladen und ge...
4 ™ 0005 2 Refresh 45 | 4 " Glas entladen und gewaschen
1012 0 ACTIVE " Substrat strukturiert
10120 Bt Scrap 0 ACTIVE " Substrat strukturiert ¥
1012 -” Change Production Order 0 ACTIVE B |Glas mit BarCode Gewaschen Substrat strukturiert
1012 . o] ACTIVE
1012 ° Change Carrier Speed Q ACTIVE
1012 Copy Mame to Clipboard 0 ACTIVE ¥
10120031109290644  MO_Order Lager MO ACTIVE Glas mit BarCode Ge...
10120031109290645 MO _Order Lager MO ACTIVE
10120031109290646 MO _Order Lager MO ACTIVE
10120031109290647 MO _Order Lager MO ACTIVE ¥
10120031109290648  MO_Order Lager MO ACTIVE Lager MO
10120031109290649 MO _Order Lager MO ACTIVE
10120031109290650 MO _Order Lager MO ACTIVE * Properties 22 | Lupe =B
10120031109290660 MO _Order Lager MO ACTIVE
10120031109290661 MO _Order Lager MO ACTIVE " 0005 H
10120031109290662 MO _Order Lager MO ACTIVE pis
10120031109290663 MO _Order Lager MO ACTIVE eI CarrierPortLocation UNDEFINED AT IN AT_OUT @ AT_BUFFER ) AT_TRANSPORT AT,
10120031109290664 MO _Order Lager MO ACTIVE A
10120031109290665 MO _Order Lager MO ACTIVE Carrier CarrierSpeed 1
10120031109290666 MO _Order Lager MO ACTIVE . ) I
10120031109290667  MO_Orcler Lager MO ACTIVE CarrierState EMPTY FILLED @) PARTIALLY_FILLED
10120031109290668 MO _Order Lager MO ACTIVE CarrierType PRODUCT =
10120031109290669 MO _Order Lager MO ACTIVE
10120031109230670 MO _Order Lager MO ACTIVE CreationDate 27-Sep-11  9:39:11 AM
10120031109290671 MO _Order Lager MO ACTIVE
10120031109280672 MO _Order Lager MO ACTIVE CurrentLocation 104
10120031109290673 MO _Order Lager MO ACTIVE
10120031109290674  MO_Order Lager MO ACTIVE LastProduct Glas mit BarCode Gewaschen i
10120031109290675 MO _Order Lager MO ACTIVE I
10120031109290676  MO_Ordler La;ar MO ACTIVE ModificationDate | Fi0sSep, 677 18/AM
10120031109290677 MO _Order Lager MO ACTIVE il NextProduct Lager MO
101 NN211N0NNETS AAML Perlar | ~nmme RANY ACTIUL i
4 1 ¢ < 1 ¢

AAfter an order has been started a batch/job is created in the jobs view. List of all active, scrapped and
finished batches and jobs.
AThe process plans (processed, scrapped and to be processed steps) can be viewed in editor. U
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GUI Examples: Shift Perspective

" Shift Management View %

Shift definition ™._Factory off-days | Holidays | Shift plan
Validity Warking time ADefine shifts

=) 2| | Description tart n egin n £gin n 1
Descripti 5 End Beginl Endl Begin2 End2 Wlththe
1 1 10/27/11 &:51 PM 11/6/11 6:51 PM 13:52 13:52 13:52 13:52 . .
desired time

B 10/27/11 6:50 PM  11/6/11 6:50 PM
A A 10/21/11 4:51 PM 11/6/11 4:51 P 117:52 1%:52 20:52 span and
C

11/3/11 650 PM  11/5/116:50 PM ) recurrence.

" Shift Management View 3 2% 8| | &
Shift definition [Factory off-days | Holidays |Shift plan
October 2011 November 2011
Date from: 4/23/2011 o Kwaa K45 KWi6 Kwa7 KWag KWag
Date to: 4/23/2013 g 2010 304041 3110-64141 741-134141 1411- 204111 211-27411 2811 -41211
& | Mon | Tue [Wed [ Thu [ Fi | Sat [ sun | Mon [ Tue [Wed | Thu [ Fi | Sat [ Sun | Mon | Tue [Wed | Thu [ Fi [ Sat [ Sun | Mon | Tue [Wed [ Thu | Fi [ Sat | Sun | Mon | Tue [Wed [ Thu | Fi [ Sat | Sun | Mon [ Tue | Wed [ Thu |

B AOverview and
planning of
e active and
e ) ' passive
—ne resource

e ‘ throughout the

desired time
FolderTest 22 S pan .

FolderTest 24

[}

FolderTest 26

FolderTest 28 l
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GUI Examples: Example Lot cycletime report

Lot cycletime
= w3 B 2 B

Showing page 1 of 1

Lot cycletime

Parameters

Start date 01.06.2011 End date 01.10.2011

AChart report that
displays the
minimum, maximum,

: -

% average, median,

3 90% percentile time
- per month needed to
2 process a lot.

18 = MinMax

16 -

14 —= Average

12

10 —4—  Meodian

DE2011 O7.2011 OR2011 o201 102011 "= 9% Percentile

171

:;‘ ncF & InFrameSynapse / www.acp-it.com

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview 49



g >
=g
= 2
EE
S =
€8
-

GUI Examples: Example Lot standard process time report

Lot cycletime
o w = 24 ¥
Showing page 1 of 1 Wl 4 W | Go to page: ﬂ

Lot process time

Parameters

Start date 01.06.2011 End date 01.09.2011
Lotid Lot name Started  Stopped Standard raw Inserts Skipped op Already processed
Wafer Wafer process time process time operations time
100108 Lot1 Finished 6 0 236 0 0 236
200108 Lot2 Finished 10 0 393 0 1 398
300108 Lot3 Finished 10 1 393 0 0 230
400108 Lot4 Finished 6 1 236 0 0 236
500108 Lots Finished 10 0 393 0 1 401
600108 Lot6 Finished 11 1 433 0 0 437

www.acp-it.com

Table report that displays each lot with the following details:
A number of wafers started to process

A number of stopped wafers

A the time that should take to process the lot

A time for additional wafer operations

A time of the skipped wafer operations
A time spent to process wafers )]
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GUI Examples: Reports

#4192.168.30.10 - Remotedesktop =100 x|
Datel Fenster Hilfe |
- _— 0 —— |
2 [
. ] ==
|| e
| | Listeder Repnrlsl
BP Prozess Parameter Throughput &
Contaner Tl £ uc
Bodenplatten Historie -
Bodenplatten Tester
Verpackungsinhalt:
AingeFangene Verbrauchsmaterisiion &8
550
Durchsatz und Ausschuss 500 oy 285 969
Mapcan 550
500
SCATester o
= 384 401
LeadFrame ProzessDaten wim .
T 350
Bodenplattentest Q3 Time
250 o 29 D”. (45-60)
Sl 100 1% Bl 12 (00-15) L
154
160
2 B2 s [Bo [o
100 |lz 2 Mk Bbs [Fo [fo 4
50 N ] _I _I _l
59" Q\Qc; Q\@ @“" & Q\Qh Q\Q‘o 6‘& 6‘& Q\Qa & &
FEFLFFTSLSFEFLFHS &
LA R L A S O G i )
Equipment
< a7

AList of reports; visualized is a throughput example
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GUI Examples: Charge Capture Perspective

Datei Admin _Hilfe

0ieis —eMefeTH

: Ressourcenexplorer 5 @ ¥ =0 ‘f\ Charge Capture 52 @ & M Logbuch 52 @ ¥ “Ofs
y A Zeitpunkt Beschreibung
) Ressourcenexplores ChargeID 10/14/2011 9:0839AM  Charge manually activated
S A50000200
") Carriers £
Materiainame
> Dispatch 141K10011
1) Fab Menge
10
2 pipo1

Chargevalidierung

| EQo01.01 Capture Charge
-
““—| TRI0RP10 Chargekontrolle
-
| TR10RP20
=
A0
© |/ pioo1
1, P02
1, D03
*“—| Qo3
* Eigenschaften &3 =8
40)
W PIDOL
Verbrauchsmateriale G
Standard Zustand Charge ID Materialname Capture Datum Menge
ACTIVE A40000190 141K10011 1410110907 10
PENDING AS0000200 141K10011 1410110908 10

AOperator scans, e.g. using barcode reader, consumable material or carrier and MES shows
detailed information, e.g. content of carrier, processing status, etc. U
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GUI Examples: Material Packaging Perspective

Substrat ID
Substrat I0: | 10120041109150105

Zu Box hanzufogen | | Re-khassdneren

* Bgenschaften

Job: 1366900108
Sandard D 1366000108
Info LastProcessStep  Undefinient
Auftraghatone
L NetProcessStep  Undefiniert
Calculated Meas Deta

Substrat-ID 101.20041109150105

BoxID:1002PID01110930001
BinKlasse:A

—eN\ £

A (i
v s W

=R

s

>
=g
K-
EE
S =
g8
-

ACreate Box ID,
Add Substrates
to Box, re-
classify
Substrates,
print report of
the box full with
substrates.
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GUI Examples: Simple Material Transfer Editor

B Equipments 52 | T . = 8 [.|simple Material Transfer Editor 52 =
Name -
Akl H
700 d
200 Emitterbildung und Oxidation Groups -
400 Metallisierung 0 BUFFER 1900604 108 []

o 110355999

Legacy
800 Sonstige

600 Charakterisierung
500 Laser

300 Beschichtung

900 Auswertetools

100 Masschemie

000 Chargenorganisation
© testequipment

m

i

1144_000570_wafer_ 006

= test.operator

[ T R TR W

< testbor L - ]
= 004_Kommissionierung-manuell ] 1144 000570 wafer 011 | [ [NPS] ]
© testextern

“@ 001_Manueller-Schritt :] BRI 1144 000570 wafer 009
= testcarrier 1 ) 11 (1144 000570 wafer 010

e Do Chagen Sop 2 L= || == =
& 003_Umhordeplatz_Zellen
£ 005 Wiarenausgangsschrit B ] 1
= e ] 15

. ResourceJobs % ¥ =8

i L - ] 16

004_2081700120_000_20111025121143

S
¥ 110355994 001 = =
T3 1144000570 * Properties & = B || £ Flat Product View 52 =
1144_000570_wafer_009
1144_000570_wafer 010 K] 1144 000570_wafer 011 || Name
3 10355500.02 Cwewa
P 1144 000570 Opimension Block position 1 = Sortierung
Waf ™ Sortierung
arer Experiment PRI 4 Belichten von Beschichtungen auf Sicben
G =
B, Enerie External wafer ID Undefined SC1SC2 HF Tx HCL
Physical Chemical
B Forwarded to Undefined
&r
Doroduct Running Mumber within box 11
Reservation Wafer size (mm) 0
Withdrawal date Undefined w0000 =[]
Withdrawn by Undefined

Aload carrier with wafers or transfer wafers into a buffer until the processing time has arrived.
ASee the actual job status in the flat product tree, fill in wafer properties.

© acp Information Technology AG | 11-11-22 | InFrame Synapse overview 54



GUI Examples: Commissioning Perspective

<

ey
£g
5 3
£E2
S =
=
-

', Orders &2

@ AV =! gLogBookE@

2o

- LogTime
14-Oct-11  3:35:20 PM
30-Sep-11 %:14:10 AM

Description

Order irina is in state Commissioned

Order AufrAfAnum Test is in state Cemmissioned
i mariusd 29-5ep-11 T:35:23 PM Order Bisdbb is in state Commissioned

By “m 29-Sep-11 6:28:39 PM Order Aufrﬁfﬁnumen is in state Commissioned
15-Sep-11 11:42:27 AM Order FFT Avancis is in state Commissioned
14-5ep-11 1:05:13 PM Order IRA 2 is in state Commissioned

13-5ep-11 11:25:04 AM OrderlIra is in state Commissioned

orderTest? 13-Sep-11 9:05:29 AM
13-5ep-11 8:49:53 AM
02-5ep-11 1:18:59 PM

Order Fake Order is in state Commissicned

Order 1000645 is in state Commissioned

Order Singulus Dummy Order is in state Commissioned

-~ " Properties i3

s ‘ P Commission Order mj
ale, - . o
-~ : AufrAfAsum Test

; irina B9
&,

Generic CustomerOrder
Info Description
DueDate
FolderMName
FullName
D

Name

PreductlD

Quantity

Undefined
Undefined
Undefined
Undefined
Aufrﬂfﬁﬁum Test
2900120
Aufrﬂfﬁﬁum Test
20700105

99999

»

m

Aview and release more substrates for production. See the status of the commissioned orders in the

logbook view.
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GUI Examples: Tasks Perspective
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Maschinen-Explorer 3 @ Vv =0 b Dispatch &3 L;. =|u
Lo 2l AI [Aufgabe Ressource Letzter Start Falligkeitsdatum Zustand ModulID
=il a Reparaturauftrag Oct2, 2010 6:1703AM  UEBERFAELLIG 105003097
| MitSkill | penaraturaufrag Octd, 2010 122351AM  UEBERFAELLIG 1050031436
L) Sation 100 | OnHold | Reparaturauftrag Oct16, 2010 10:2045A., UEBERFAELLIG 1050043708
; Ohne Sl test_Task 300RP2 0ct27,2010 5:3800PM  Oct27, 2010 6:38:00PM  UEBERFAELLIG
N \ test_deb_ad_hoc 300RP2 Nov1, 2010 3:3530PM  Nov1, 2010 3:3530PM  UEBERFAELLIG
A g ey Ristauftrag Novl, 2010 GS403PM  UEBERFAELLIG  1AD0201SS
Reparaturauftrag Nov3, 2010 25300PM  UEBERFAELLIG 1050031429
L, Gration 200 test_Task 300RP2 Nov3, 2010 5:3801PM  Nov3, 2010 6:38:01PM  UEBERFAELLIG
L o p =
R d Ressourcejobansicht 2 j l;) “ Vv =0
:Aufgabe Ressource Falligkeitsdatum Benutzema.. Startzeit Status Modul ID |
1 Magatinbefillpaetze | rep 100GB1 Oct16, 2010 31555PM  syn Oct16, 2010 33507PM  PMMeasure
E-Ton anlere 210SM2 Oct14, 2010 1247:00PM sy Oct14, 2010 9:50:01 AM  laufenderT...
dfff 300RP1 Nov1 2010 44224PM  syn Nov1 2010 5:2:54PM  EndeWartu..

R

v

AAfter an order has been started, a dispatch is created at the work place corresponding to the 1st process

step.

AAfter the step has been processed, the dispatch can be moved in the resource job view, from where it can

be moved to an analyzing or repair workplace.
Alf all is OK the resource job is moved out and the job is placed at the next work place.
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GUI Examples: Visual Inspection

AOperator performs a visual inspection of the product and decides if it is OK or Not OK.
If it is OK, the product goes back in line, if not, then the operator assigns specific error codes to the objec

and sends it to a repair place.

57
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