
Evolving Agile Manufacturing Using a Lean Cell 

Approach

EPIC SUMMIT on Optimizing and Scaling Photonics Manufacturing, 

2025

Presented by: Mike Hyman



2

500 80 155K



Scaling Manufacturing

• Agile lean manufacturing
− Effective use of resources while reducing non-value add

• Case study
− Manufacturing cell

• Balance equipment cost and availability with capability 

− Level loaded process
• Establish tool direct manufacturing error budget through process

− Stabilization of process
• Error proof critical operations 

− Learning curve reduction
• Automation assisted decision making

• Future of agile manufacturing
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Lean at Optimax
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• Minimizing Waste: Focus on reducing material, time, and process inefficiencies to 
maximize value in precision optics production

• Continuous Improvement: Implementing Kaizen principles to refine processes, 
improve quality, and enhance efficiency

• Just-In-Time Production: Aligning production schedules with demand to reduce 
inventory and ensure on-time delivery of optical components

• Creating Manufacturing Cells: Designing dedicated manufacturing cells to 
optimize workflow, balance the loading of critical assets, and improve throughput

• Empowering Teams: Encouraging collaboration, problem-solving, and ownership 
at all levels to drive operational excellence



Optimax Department Layout (2003)
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Optimax Lean Cell Layout (2004)
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Case Study: 0.5m OAP Agile Manufacturing
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High Level Project Targets:

‒ 8 week manufacturing time

‒Capacity for 20+ OAPs annually

‒Define and Build a manufacturing cell, 

that can be replicated while minimizing 

both cost to manufacture and cost to 

add capacity
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Define the Manufacturing Cell

• The notional cell design 

leveraged heritage with lean 

manufacturing.

• Concluded there should be five 

main process steps.

• In cell metrology critical to 

ensuring stable flow of product
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Build Cell and Simulate Performance

• Construct manufacturing cell

− Fab Equipment:

• OptiPro Optisonic 5 axis ultrasonic mill 

• Optipro UFF 550 

• Optimax robotic smoothing machine

• Buhler IBF 600

− Metrology Equipment

• Zeiss Micura CMM

• QED ASI XRC stitching interferometer 

• Build Virtual Factory 

− Stella model
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Fabricate Demonstrators 
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Material OD (mm) BFS (mm) Year Fabricated

Demo Optic 1 Fused Silica 406 1600 2021-2022

Demo Optic 2 Silicon 520 3500 2022

Demo Optic 3 ULE 406 1968 2022

Demo Optic 4 Zerodur 406 1950 2023

Demo Optic 5 ULE 406 1950 2023

Demo Optic 6 Silicon 500 1600 2023-2024

Demo Optic 7 Silicon 450 1600 2023-2024

Demo Optic 8 Zerodur 460 6400 2024

Demo Optic 9 Zerodur 450 2500 2024



Expansion of Virtual Factory

• Moved to Simio
• This package is more capable

• Allows for support of machine learning

• Improve RFID data collection system
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Level Loaded Process

• considered 
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Once the process was 

organized distributing the 

error budget can begin.

Traditionally this is a 

manual process if it is 

even considered

This is critical in 

achieving an 8wk fab 

time and 2 wk takt time.



Error Control Plan (ECP)
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• The automation of this process relies on critical process data
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Stabilization of Process
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• Data handling is critical 

• When the wrong data is called the mirror can be delayed weeks

Initial Measurement Post Run 1 Post Run 2

160.498 nm rms 170.541 nm rms 340.903 nm rms



Optimax Data Automation System (ODAS)
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ODAS– How Does It Work?
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• Optimax Data Automation System (ODAS)

− Tackles either foundation, communication, or prediction

• Foundation: Data Access Module (DAM) 

− Aimed to tackle foundational data pipelines that need to be in place

• Communication: Data Traffic Cop (DTC) 

− Aimed to tackle how data is analyzed and communicated to the 
equipment and decision makers (engineers and technicians)

• Prediction: Error Control Plan (ECP) 

− Aimed to tackle how data can be used to extrapolate relevant 
process decisions
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Long Term Vision
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Long Term Vision – How Does It Work?
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• ECP is used to define a Process Step

− ECP will have defined exit criteria for the step

• Process Step is completed when exit criteria are met

− Equipment Parameters are collected via the DAM

• Speeds, feeds, etc.

− Metrology data is collected per MCP requirements

• MCP will define how to measure the part

− Metrology data is stored per MDP rules

• Metrology data is analyzed 

− DTC pulls the appropriate data

• SDG will use Metrology and DAM data to provide guidance on what should be done next

• SDG updates the ECP as needed to define the next Process Step



Scaling Manufacturing

• Agile lean manufacturing
− Effective use of resources while reducing non-value add

• Case study
− Manufacturing cell

• Balance equipment cost and availability with capability 

− Level loaded process
• Establish tool direct manufacturing error budget through process

− Stabilization of process
• Error proof critical operations 

− Learning curve reduction
• Automation assisted decision making

• Future of agile manufacturing

25



Future of Agile Manufacturing
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• We have observed many challenges

− Silos of information

− Long learn curve for new employees

− Requires many first line leaders



Future of Agile Manufacturing
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• How are we addressing the challenges

− Silos of information

• Launching new MES (Manufacturing Execution System)

− Long learn curve for new employees

• Evolved our LMS (Learning Management System)

− Requires many first line leaders

• Created an organized leadership development framework



mhyman@optimaxsi.com
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Thank you

mailto:JohnGilmore@optimaxsi.com
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