AccreteConsultingSolutions

Integrating MES with SAP S/4HANA
Cloud for Real-Time Semiconductor
Production Monitoring

In today’s highly competitive semiconductor industry, real-time production monitoring is crucial for
operational efficiency, product quality, and risk management. Semiconductor manufacturers face
unique challenges, including complex production processes, high precision requirements, and
stringent quality standards. To address these challenges, manufacturers are increasingly turning to
the integration of Manufacturing Execution Systems (MES) with SAP S/4HANA Cloud. This
integration empowers businesses to achieve sustainable, risk-resilient manufacturing by combining
execution, visibility, and analysis into a single unified platform.

In this blog, we’ll explore the need for integrating MES with SAP S/4HANA Cloud for semiconductor
production, the technical process of integrating the two systems, key features of SAP's MES solution,
business benefits, and real-world examples of companies that have successfully leveraged this
integration.




Need for Integrating MES with SAP S/4HANA Cloud

The semiconductor industry is marked by the continuous need for innovation and precision. To stay
competitive, manufacturers must have real-time insights into their production processes, allowing
them to detect bottlenecks, optimize resources, and ensure quality. Traditional systems that operate
in silos, without real-time data exchange between the production floor (MES) and enterprise
resource planning (ERP) systems like SAP S/4HANA, hinder visibility and decision-making.

Here’s why integrating MES with SAP S/4HANA Cloud is essential for
semiconductor production:

Real-Time Data Exchange: Semiconductor manufacturing processes are complex
and dynamic, requiring real-time tracking of machine performance, inventory, and
quality. Integration enables seamless data flow between MES and ERP, providing a
single source of truth for decision-makers.

Optimized Production Efficiency: MES systems focus on real-time operations on
the shop floor, while SAP S/4HANA Cloud provides enterprise-level visibility and
analytics. Integration helps manufacturers streamline workflows, reduce waste,
and optimize resource usage.

Enhanced Quality Control: The precision required in semiconductor
manufacturing demands rigorous quality checks at every stage. MES-ERP
integration ensures that data related to product defects, machine calibration,
and process deviations are instantly available for analysis and corrective action.

Sustainable and Risk-Resilient Operations: Semiconductor manufacturers need
to balance production efficiency with environmental sustainability and risk
mitigation. The integration of MES with SAP S/4HANA Cloud allows for better
monitoring of resource consumption, waste reduction, and more resilient
operations in case of disruptions.




How to Integrate MES with SAP S/4HANA Cloud?

Integrating MES with SAP S/4HANA Cloud involves a few key technical steps to ensure seamless
communication between the two systems. The integration can be done through a shared database,
middleware, or direct APl communication using SAP’s built-in integration tools. Here's a high-level
overview of the integration process:

Understand Your Production Model

Before starting the integration, map out
your manufacturing processes using
industry standards such as ISA-95 or S88.
This helps align the MES and ERP systems
for seamless data exchange.

Configure SAP S/4HANA Cloud

SAP S/4HANA Cloud comes with pre-built
connectors and integration options. You
need to configure the SAP Digital
Manufacturing solution, which acts as a
bridge between MES and ERP, allowing for
real-time data synchronization.

Set Up Communication Channels

Data flow between MES and SAP S/4HANA Cloud can
be established using HTTP protocols, web services, or
message brokers like SAP Manufacturing Integration
and Intelligence (SAP MlIl). The communication protocol
will vary depending on your system architecture and the
specific MES solution in use.

l_

Data Mapping and Transformation

One of the critical steps is mapping MES
data (machine performance, production
output, etc.) to the relevant SAP S/4HANA
Cloud fields. You'll need to define key
performance indicators (KPIs) and ensure
data harmonization across systems.

Testing and Validation

Once the integration is configured, conduct
thorough testing to ensure that data flows
seamlessly between MES and SAP S/4HANA
Cloud. Validate that production data from
the MES is accurately reflected in the SAP
S/4HANA dashboards and analytics.



Third-Party MES Integration With SAP S4HANA Cloud

Integrating a third-party Manufacturing Execution System (MES) with SAP S/4HANA Cloud is crucial
for businesses looking to unify shop floor operations and top-floor enterprise resource planning
(ERP) data. The integration ensures seamless data flow between production operations and business
management, improving overall efficiency and decision-making.

Scope and Activation

To integrate MES with SAP S/4HANA Cloud, customers must activate the scope item 1Y5 -
Integration of Manufacturing Execution System to Production Operation. This scope item enables
direct integration between the on-premise third-party MES and SAP S/4HANA Cloud, ensuring
real-time data exchange. SAP S/4HANA serves as the system of record for master data, while the
MES system handles all Work in Progress (WIP) data.

.\..\.

Process Flow

Create and Release Production Work in Progress (WIP) Order Confirmation:
Orders: Production orders are Tracking: The MES system After production is
created and scheduled in SAP tracks production status complete, the MES
S/AHANA Cloud and the MES and updates SAP S/4HANA system sends order
system. Both systems communicate Cloud accordingly, offering confirmation back to SAP
to ensure synchronization of these real-time visibility into S/4HANA Cloud,

orders. ongoing operations. finalizing the production

/ / cycle.

Blue Listed APIs

In cases where (whitelisted APIs) OData and
SOAP APIs are unavailable, SAP allows
temporarily using blue-listed APIs such as
BAPIs and IDocs. These APIs provide an interim
solution for integration, but SAP must approve
their usage. Approval can be requested based
on individual customer needs. Once OData or
SOAP APIs are developed for these functions,
BAPIs and IDocs will be phased out.

Configuration

To establish this integration, customers need to
configure the communication scenario
SAP_COM_0156. This involves setting up
inbound and outbound endpoints for data
exchange between the third-party MES and
SAP S/4HANA Cloud, typically through the SAP
Cloud Connector, which facilitates secure
communication between on-premise and cloud
systems.




Key Steps:

Activate Communication Create Communication User: Implement Cloud Connector:
Arrangements: Set up Assign a business role Configure the SAP Cloud
communication using the containing the business Connector to act as a secure
scenario SAP_COM_0156 catalog SAP_CORE_BC_COM intermediary for data flow
in the S/4HANA Cloud. to the communication user, between the systems.

which enables data exchange.

Integrating a third-party MES system with SAP S/4HANA Cloud can greatly enhance production
operations by providing real-time visibility and improving the efficiency of data exchange between
shop floor and enterprise systems. In the absence of ready-to-use APIs, the interim solution of using
blue listed APIs allows customers to leverage existing infrastructure and maintain smooth operations
while waiting for more permanent API solutions.

Key Features of SAP Digital Manufacturing (MES) and
SAP S/4HANA Cloud Integration

SAP's Digital Manufacturing solution provides powerful features to optimize semiconductor production
when integrated with SAP S/4HANA Cloud. Below are some of the key features:

Real-Time Operations Monitoring

Integrated MES solutions provide real-time visibility into production operations,
allowing manufacturers to track machine performance, production output, and
quality metrics directly from SAP S/4HANA Cloud.

Advanced KPIs and Analytics

SAP S/4HANA Cloud's advanced analytics capabilities allow manufacturers to create
custom reports, visualize KPIs, and perform real-time analysis of production data.
This helps identify bottlenecks and areas for improvement.

Predictive Maintenance and Machine Learning

(. %) SAP’s integration capabilities extend to machine learning and predictive analytics.
This allows manufacturers to use historical production data to predict equipment

failures and schedule maintenance, reducing downtime and improving operational

efficiency.

Seamless Data Acquisition and Processing

SAP Manufacturing Integration and Intelligence (M) facilitates the acquisition of data
from disparate MES systems and harmonizes it for seamless

processing in SAP S/4HANA Cloud.

Resource Efficiency and Sustainability

@ Integrated MES solutions help track resource consumption (e.g., electricity, water, and
raw materials) in real-time, allowing manufacturers to optimize their usage and
reduce waste.




Business Benefits of
MES and SAP S/4HANA
Cloud Integration

Integrating MES with SAP S/4HANA

Cloud provides numerous business

benefits for semiconductor

manufacturers, driving both operational S
and financial improvements:

Enhanced Production Efficiency: Real-time data from MES allows production managers to monitor
and adjust processes on the fly, leading to better resource utilization and reduced downtime.
Improved Quality Control: Integration enables real-time monitoring of quality data, helping
manufacturers detect and correct defects faster, ensuring that products meet strict industry
standards.

Faster Decision Making: With all production and business data consolidated in a single system,
decision-makers can act quickly on real-time insights to optimize production, address issues, and
capitalize on opportunities.

Increased Agility and Flexibility: The semiconductor industry is known for its rapid product cycles.
Integrated systems enable manufacturers to quickly adapt to changing demand, product
specifications, or regulatory requirements.

Sustainability and Risk Management: Real-time tracking of resource consumption helps
manufacturers reduce waste, comply with environmental regulations, and operate more sustainably.
Integrated systems also provide early warning signals in case of potential risks or disruptions, helping

mitigate impact.

See How Customers are Succeeding with SAP:
Real-World Examples

ZEISS Group, leading manufacturer of optical systems and optoelectronics adopted the SAP Digital
Manufacturing solution as its advanced manufacturing execution system, enabling direct interaction
between the shop floor and top floor, which eliminated manual inputs and improved efficiency. This
integration provided more accessible and transparent production data, helping optimize
manufacturing performance. As a result, ZEISS has seen significant gains in efficiency, increased
production output, and enhanced product quality. The solution also ensures compliance with
medical product traceability requirements by digitizing the previously manual data collection
process.



Noted:

100% reduction in paper-based history record printing
Over 3x more efficient, increasing from 3 to 10 parallel rollouts
100% elimination of printed work-instruction verification for the first rollout

This is just one example, there are Several semiconductor manufacturers have successfully
integrated their MES with SAP S/4HANA Cloud to improve their production monitoring and overall
operational efficiency.

Ready to boost manufacturing performance with

integrated cloud MES

Integrating MES with SAP S/4HANA Cloud is a game
changer for semiconductor manufacturers looking to
optimize production efficiency, improve quality
control, and achieve sustainability goals. With real-time
monitoring, predictive analytics, and seamless data
integration, manufacturers can unlock new levels of
operational efficiency and make faster, more informed
decisions.

The powerful combination of MES and SAP S/4HANA
Cloud offers a comprehensive solution for monitoring
and controlling semiconductor production processes in
real-time, leading to improved business outcomes and
reduced risk.
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