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Introduction to SEMI E10 for OEE Optimization

SEMI E10 Specification for Definition and Measurement of
Equipment Reliability, Availability and Maintainability (RAM)

Support Multi-path Cluster Tools

6 basic equipment states with aggregations
Importance of SEMI E10:

— Uniform common language for equipment users and suppliers to analyze equipment
performance and identify improvement opportunities

— Basis to establish equipment performance requirements during purchase and service
negotiations, followed by continuous improvements in equipment design and support

— Baseline for capacity analysis, constraint management & cost of ownerships
— Correlated to SEMI E79, SEMI E35 & SEMI E124 implication and standards
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SEMI E10 State to OEE Mapping

SEMI E10 Basic States
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Challenges & Current Design Limitation

SEMI E79

Manual Data OEE

Collection

SEMI E10 SEMI E35
Equipment Cost of

RAM Ownership
Automated
Data Collection SEMI E124

Factory Level
Productivity

Ordinary methodologies for data collection

Extension of Multi-path Cluster Tools has induced additional
automation development efforts and complex integration process
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Innovation Objectives

1. Simplify the Multi-path Cluster Tools “add-on process”

2. Create a transparent, common & plug and play utilization
tracking methodology to support integration of various type
of equipment

3. Enhance data collection for equipment uptime with more
details

4. Enhance data visualization layer for more insights
5. Direct user interaction with equipment — One Stop Solution
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Feature 1: Instant
Equipment Clustering at
Service Level

Feature 5: User Direct
Access to Equipment
thru Nx-Lab
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Feature 6: Enhanced Data Visualization for more insights
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Feature #1: Instant Equipment Clustering

Adici New Syszem Home > Configuration > System
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Clustered equipment are shown under 1
— single system. User can access to the

equipment directly by clicking the “play button”
GUI for user to define equipment clustering. S y oy 9 piay

Different equipment type can be cluster into
a single system on the fly
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Feature #2: Power Consumption Tracking

_ Power vs. Time Equipment
Equipment - Utilization
Power-on 10 il I B I/ Stage

stage \ :
e . Power
z _ ; - Consumption
) | i Baseline
: E------------------{l B 0 1
- Time(s)
S
Equipment Equipment

Stable Stage Power-off Stage

A Smart Power Distribution Unit (PDU) is connected to each equipment for power consumption
measurement. All the results are captured and sent to server for subsequent data processing.
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Feature #3: Process Level Tracking
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An active monitoring agent is installed on each equipment to monitor its activity.
All the results are captured and sent to server for subsequent data processing.
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Home > Reservation > Make a Reservation

1. Salect System

Feature #4: Reservation System for Engineers

Home > Reservation > Make a Reservation

1. Select System 2. Reservation 3. Confirmation
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Feature #5: User Direct Access to Equipment

Home > Configuration > System
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User can access to the system by clicking the “play button”, as
well as perform power cycling thru the “power control buttons”
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Feature #6: Enhanced Data Visualization

Total Distinct Users by Business Unit

Example of a comprehensive dashboard
showing distinct users access to the system
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Business Impact & Summary

Nx-Lab has successfully

1. Simplified the integration of multi-path cluster tools in the production
environment.

2. Enhanced the data visibility by providing more insights for product
planning to deliver.

3. Provide a 1-Stop solution for factory, by integrating remote access and
equipment management features for user.

4. Helped to address “work-from-home” constrain for engineers and
supplier to support remote troubleshooting activities in production
environment.
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