
Be a step ahead! IT your fab! 

Manufacturing Execution System (MES) 

Process Control System (PCS) 
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InFrame Synapse SOA architecture and the major advantages  

High availability 

ÁLimit the risk of changes within production 

ÁClear and well defined architecture 

Open for extension 

ÁState-of-the-art system architecture 

ÁWell defined and documented interfaces 

Scalability 

ÁScalability for integration of new equipments 

Persistence Layer 

ÁDecoupling of  business logic and database 

ÁDatabase is exchangeable depending on customer request 

(e.g. Oracle, MySQL, é) 
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Basic Functionalities of InFrame Synapse   

Traceability within production 

ÁProduct definition and process plan 

ÁMaterial tracking (ĂWIP Trackingñ) 

ÁCollection of history data (History Data Tracing)  

ÁCollection of quality data (Quality Data Tracing) 

ÁStatistical Process Control (SPC) / Process Diagnostics / Fault detection and classification 

(FDC) /Advanced Process Control (APC)  

 

 Management of all resources (production equipment, operators, é ) 

ÁState tracking, monitoring and visualization 

ÁSkill management 

Production control 

ÁControl, execution and monitoring of all production flows 

ÁDispatching and Scheduling of production orders 
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InFrame Synapse offers an Integrated Functionality for  

Production Control and Process Control   

11 
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InFrame Synapse Manufacturing Execution System (MES) 
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InFrame Synapse Process Control System (PCS) 
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Why InFrame Synapse?   

InFrame Synapse MES é is growing with the customers needs and experience  

      

 
ĂControllingñ MES:   

full functionality  

time 

fu
n
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lit
y
 

scalable without  

performance reduction 

(SOA)   

Ălisteningñ MES:  

basic tracking for improvement of 

Åproduction logistics by bottleneck analysis  

Åequipment efficiency by management of resources  

Åline capacity  

Åmanufacturing cost  
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Why InFrame Synapse?   

InFrame Synapse PCS é is growing with the customers needs and experience  

      

 
Ăactive controllingñ PCS:   

full functionality  

time 
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for improvement of product quality  

Åcontrolling of process capabilities  

Åmanaging process parameters 

Åactive correction of process parameter 

deviation   

Passiv process control  
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Essential features of the Synapse framework: Core  

Versioning of persistent Objects 

ÁAccess to database always via persistence layer 

ÁVersioning of all persistent objects 

ÁChange of an object leads to a new version 

 Ą Complete history of changes for the complete lifecycle of an object 

 

Change- and Release management 

ÁBased on Versioning management framework 

ÁRelated changes will be combined in a  ĂChange Sessionñ 

ÁObjects from different services can be combined in one ĂChange Sessionñ 

Á Process plan, recipes, documents... 

ÁFlow control of ñChange Sessionò by using configurable state machines 

ÁDifferent (complex) Review / Approval Scenarios are possible 

Á E.g.: FMEA, Engineering, Release as Experiment, Review, Release to production 

 
16 
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Essential features of the Synapse framework: Core 

Workflows und Workflow-Engine:  

ÁWorkflows to customize and extend the basic functionality of Synapse MES 

ÁWorkflows can also be used by customer to extend the system 

ÁWorkflow-Engine to execute workflows 

ÁWorkflows are also persistent objects and will be versioned 

 Ą complete history and rollback of all customizing and customer extensions 

ÁChanges of workflows are also related to a ĂChange Sessionñ 

 Ą Review und Approval also for workflows 
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Essential features of the Synapse framework: Core 

Equipment Integration (1/2) 

ÁEquipment Integration is completely integrated in Synapse 

ÁStrong coupling between MES and Equipment Integration 

ÁDifferent protocols are possible (SECS/GEM, OPC, proprietary) 

ÁEach Equipment can be connected using a different protocol 

ÁEI can be extended because itôs done using workflows and workflow-engine 

ÁEI changes will be done under Change- and Release management 

-> Changes to an EI adapter can be done within runtime 

 

 

 

 

18 
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InFrame Synapse PLC-Connector v3 (SEMI PV 2) 

acp-ITôs PLC-Connector (SECSII/GEM) provides a configurable bridge between equipment and MES  

Functionality Layer 

                                                    or other MES 
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Essential features of the Synapse framework: Core  

Graphical User Interface (GUI) 

ÁModularity  

-Versioning of different GUI features 

-Common look and feel for all roles (Operator, line manager,é) 

ÁExchangeable Views 

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

ÁEach role has its own perspective (build from different views) 

ÁAutomatic update mechanism available 

ÁShort response time 

- Multi-Threaded 

 

 

 
examples 



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   



© acp Information Technology AG  |  11-11-22  |  InFrame Synapse overview  23 

Index 

1 

2 

3 

4 

MES Value in Manufacturing   

  

Basics and SOA architecture   

GUI   

MES Functionalities  



© acp Information Technology AG  |  11-11-22  |  InFrame Synapse overview  24 

MES Components: Recipe Management 

Customer Value:  

Management of recipes allows to 

Áup and download a recipe to a resource /equipment or activate a recipe at an equipment 

Ámanage the usage of all recipes for production  

Ádeploy recipes which are qualified for a product, a process and a resource  

ÁDeploy recipes for human resources (Operator) as a working instruction 

 

Technical features: 

Árecipes also names managed centrally for all production resources 

Áactive resources use recipes to achieve their process targets 

ÁThe Capability Mgr controls the assignment of recipes to resources 

ÁCapabilities are requested by the process and provided by resources 

ÁThe Recipe and Capability Manager ensures that only executable recipes are 

assigned (implicit) to a certain resource.  

ÁSpecial Operator-Terminals (GUI) are available for interaction with human 

resources 

! 
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MES Components: Advanced Recipe Management 

Customer Value:  

Advanced Management of recipes allows additional to Recipe Management to 

ÁHierarchical recipe definition 

ÁManagement of Recipe Parameters including limits and validation rules 

ÁBased on latest SEMI Recipe and Parameter Standard 

ÁQualification of Recipes for certain equipments 

 

Technical features: 

ÁComplex recipes for cluster equipment can be managed centrally 

ÁParameter management enables the support for parameter override in experiments 

and by Operators 

! 
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MES Components: Material Management 

Customer Value:  

Material Management allows to 

ÁDefine Raw Materials used in the production process 

ÁIs used to define consumables tracked in the production process 

ÁFree definable material types allows the tracking of all consumables 

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

ÁEnables simple tracking of material for warehouse purposes 

ÁConsumables defined in the Material Management can be assigned to production resources and 

are tracked in the Job history 

 

Technical features: 

ÁComplex material scenarios can be set up using the hierarchical material definition 

ÁMaterial Types are the base for Consumable Management 

! 
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MES Components: Preventive Maintenance 

Customer Value:  

Preventive Maintenance extends the Resource Management to 

ÁDefine recurring maintenance tasks for all active resources 

ÁMaintenance tasks can be run as Operator Tasks or integrated as regular production jobs into 

Dispatching 

ÁCounter and Time based Tasks can be defined 

ÁMultiple Tasks of each Task type can be assigned to a resource 

ÁA escalation procedure can be defined if tasks are not executed 

Technical features: 

ÁCounter based tasks are verified with each state change of a equipment 

ÁTime based tasks can have a grace period before escalations are triggered 

! 



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

MES Components: Resource Management 

Customer Value:  

Management and tracking of all resource states allows to 

Á analyze and optimize up time / downtime of resources (MTBF, MTR)  

Á identify bottle necks  

Á analyze failures leading to capacity and throughput  problems     

Á to improve ROI of resources  (OEE ; SEMI E10) 

Á schedule preventive maintenance and execute predictive maintenance strategies  

 

28 

Technical features: 

ÁInFrame Synapse differentiates between active and passive MES resources 

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

resources  

ÁPassive resources are e.g. carriers, magazines or trays  

ÁResources can be grouped and setup hierarchically to support the configuration of 

Clustertools  

! 
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MES Components: Experiment Management 

Customer Value:  

Definition of Experiments for Dispatch based Production lines allows 

Á Easy definition of Experiments including the definition of multiple material groups and process 

variants for steps 

Á Each experiment step can contain user definable work instruction as well as modified parameters 

based on advanced recipe definitions 

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

Operator training 

Á Each Material Group can be assigned to different Material Types from the Material Management 
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Technical features: 

ÁThe Advanced Recipe Management provides the basis for flexible recipe parameter 

override 

ÁMaterial Management  integration allows the reservation of special Material for 

experiments 

! 
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Technical features: 

ÁThe user  can define different graphical views and link them to resources  

ÁThe view can be comfortably built with graphical library elements (drag & drop) 

MES Components: Fab-Monitoring 

Customer Value:  

Fab-Monitoring / FabView 

Áenables the graphical Online Display of the current  

shop floor status / equipment states 

Áincludes all resources and production orders  

currently executed on the production line/  

cluster / equipment  

ÁVisualization of product data in the context of resources  

(e.g. position of lots within production line) 

ÁDisplays the status and other information of resources 
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example 
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MES Components: Reporting 

Customer Value:  

Ácreation of reports over all stored MES data (Tracking and Resource data) in printable formats.  

Áreports are defined in a graphical user interface and thus can be adapted and extended by the user.  

Ápowerful filters and grouping functionalities can be used within reports 

Áreports can either be created directly by user interaction or on a regular basis (e.g. daily/ weekly reports).  

ÁStandard 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 

Áother user definable reports  
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Technical features: 

ÁReports can either be created directly by user interaction or on a regular  

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

ÁGraphical diagrams can be incorporated flexibly 

ÁThe user  can define different graphical views and link them to resources 

ÁThe view can be comfortably built with graphical library elements (drag & drop) 

! 
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GUI: Examples 
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List of reports with one throughput example  
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MES Components: Job Management and Dispatching 

Customer Value:  

ÁPlanning, dispatching  and controlling of  manufacturing orders  

Ádefinition of production orders, which are brought into the system (e.g. via ERP-system or manually)  

and covering of  their assignment to customer orders.  

ÁAssignment of production order  to process plan and material.  

ÁManages and monitors execution and progress of the orders according to process plan . 

ÁPossibility to group a set of materials using the Batch Manager component 

ÁCapability / process goal will be send to dispatcher 

ÁThe 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 

ÁJob List (list of all jobs as a table; includes filtering and sorting capabilities) 

ÁJob Detail view (providing detailed dynamically updated information about job name,  

job status, process plan etc.) 
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Technical features:  

Áprocessing sequence of the defined orders can be configured via workflows.  

Áexecution and prioritization of process steps will be done with workflows   

Áexecution behavior can be customized 

Áextensible using different planning algorithms possible after installation 

ÁUsing the GUI it is possible to have different customizable views on the orders, e.g. 

! 
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MES Components: Tracking (&Tracing) Management  

Customer Value:  

Ácontinuously 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 

Áevaluation and reporting of the recorded data at any point of time.  

34 

Technical features: 

Áall tracking data can be visualized flexible and in real-time (either table formats or 

graphical formats using customized views).  

! 
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MES Components: Skill & Shift Management 

Customer Value:  

ÁAllows 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   

ÁFlexible 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 

 

 

35 

Technical features: 

ÁCapabilities and resources are automatically filtered when using the Dispatch 

Manager 

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

Customer Value:  

ÁCalculation of a line-wide process operation schedule based on preconfigured optimization rules e.g.  

- Forward Planning algorithm using Critical Ratio and Static Prioritization  

ÁAlignment to the Dispatching component can be provided  

ÁConsiders machines as primary resources and operators with their availability and skills as secondary 

resources.  

ÁFor midterm planning the operator availability and order release to the factory is considered as the input 

criteria for different planning scenarios.  

ÁDifferent 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:  

ÁThe Static Planning Extension   

Áprovides the possibility to calculate raw process times and resource times for individual orders 

considering the product structure and the lot size.  

Áprovides a calculation of required time of each specified resource in the operation plan consumed by 

specific orders.  
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Technical features: 

Áusing customized views the data can be visualized flexible and in real-time (either 

table or graphical formats). 

! 
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MES Components: Specification Management (1/4) 

Customer Value:  

Ádefinition of process plans  using a series of 

process steps   

Áeach process step executes a workflow (WF) 

Áa process plan can be associated to process  

step Ą hierarchical process plans are possible 

Áa workflow will execute one capability (process 

goal)  

Áa capability / process goal is defined by a list of  

Resource & Recipe 

Áa (active) resource can be a: 

   - techn. resource (equipment) 

   - human resource 

Áthe decision of resource will be done 

immediately before process start 
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MES Components: Specification Management (2/4) 

Customer Value:  

Áenables the definition of products and semi-finished products 

within a graphical view.  

Áenables the user to define new products by managing and 

combining process plans  and process targets. 

Ádefinition of product variants possible 

Áthe definition of process plans includes the possibility to define 

alternative process flows, optional measurement process 

flows, as well as rework process flows. 

Áthe production materials, properties and material groupings 

(classifications) are managed here. 
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Technical features: 

ÁBy using of Version- and Change-Management  well 

defined changes of process steps within production 

are possible  

! 
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MES Components: Specification Management (3/4) 

40 
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MES Components: Specification Management (4/4) 

Definition of flows with rework 
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GUI Examples: Start Screen Engineer 
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GUI Examples: Start Screen Operator 

43 
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GUI Examples: Products Perspective 

44 

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

and operations.  

ÅEdit properties.  

ÅCombine into a product different process steps, process plans and operations. 
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GUI Examples: Order Perspective 

45 

ÅCreate orders (experiments) 

with one or more product 

groups to which one can 

assign materials (wafers), 

resource, recipes and 

capabilities, thus creating a 

process plan.  

 

ÅOne or more product groups 

can be activated, then the 

experiment (order) can be 

started. 

 

ÅExperiments (orders) can be 

updated, they run according 

to a predefined state model. 
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GUI Examples: State Machine Perspective 
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ÅEvents and event connections can be changed and  deleted, thus influencing the order state machine. 
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GUI Examples: Jobs and Batches Perspective 

47 

Å After an order has been started a batch/job  is created in the jobs view. List of all active, scrapped and 

finished batches and jobs.  

ÅThe process plans (processed, scrapped and to be processed steps) can be viewed in editor. 
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GUI Examples: Shift Perspective  

48 

ÅDefine shifts 

with the 

desired time 

span and 

recurrence.  

ÅOverview and 

planning of 

active and 

passive 

resource 

throughout the 

desired time 

span.  
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GUI Examples: Example Lot cycletime report 

49 

ÅChart report that 

displays the 

minimum, maximum, 

average, median, 

90% percentile time 

per month needed to 

process a lot. 
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GUI Examples: Example Lot standard process time report 
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Table report that displays each lot with the following details: 

Ånumber of wafers started to process 

Ånumber of stopped wafers 

Åthe time that should take to process the lot 

Åtime for additional wafer operations 

Åtime of the skipped wafer operations  

Åtime spent to process wafers 
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GUI Examples: Reports 
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ÅList of reports; visualized is a throughput example  



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

GUI Examples: Charge Capture Perspective 
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ÅOperator scans, e.g. using barcode reader, consumable material or carrier and MES shows 

detailed information, e.g. content of carrier, processing status, etc. 
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GUI Examples: Material Packaging Perspective 

53 

ÅCreate 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 

54 

ÅLoad carrier with wafers or transfer wafers into a buffer until the processing time has arrived. 
ÅSee the actual job status in the flat product tree, fill in wafer properties. 
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GUI Examples: Commissioning Perspective 
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ÅView 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 

56 

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

step.  

ÅAfter 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.  

ÅIf 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 

57 

ÅOperator 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 object 

and sends it to a repair place. 




























