
Copyright © 2022 - Magic Leap, Inc.

Factory Yield Ramp-up Approach through Process 
Performance Metrics Guided Improvement Activities

Harry Dong, Director of Optical Process Engineering
Eyepiece Manufacturing Engineering, Magic Leap, Plantation

1

JMP® Discovery Summit 2022



Agenda

Copyright © 2022 - Magic Leap, Inc. 2

1. Factory Process Performance Overview

2. Process Screening Tool and Control Chart

3. JMP Scripting for Automating Process Capability Analysis

4. Conclusions

JMP® Discovery Summit 2022



Copyright © 2022 - Magic Leap, Inc. 3

Factory Process Performance Overview (Capability vs. Stability)
❖ Process Capability & Stability are both extremely important aspects of any manufacturing process

➢ Process capability is a measure of the ability of the process to meet specifications

➢ Process stability refers to the consistency of KPIs over time

➢ There is no inherent relationship between process stability and process capability

❖ Proposal: 

Monitoring factory processes using process performance plot (capability and stability)

Reference: DataNet Quality Systems (Link)
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Process Screening for Process Capability/Stability Improvement
❖ Utilizing process screening tool to identify unstable processes
❖ Deploy control charts to monitor and improve process capability and stability
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Process Capability Analysis Outlier Removal Method
5

❖ Cpk calculation changes dramatically due to outliers especially when sample size is small

➢ Outliers (special cause) can add bias to process capability analysis

➢ Apply outlier removal method to remove outliers

❖ Options in JMP “Analyze/Screening/Explore Outliers” to exclude the extreme values

Link

Outliers
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Interpercentile Range = 90% Percentile - 10% Percentile 

Low Threshold = 10% Percentile - 3*Interpercentile Range

High Threshold = 90% Percentile + 3*Interpercentile Range

Interpercentile 
Range

Outliers

❖ Quantile Range Outliers method uses the quantile distribution to exclude the extreme values
Process Capability Analysis Outlier Removal Method - cont’d
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Factory Process Capability Comparison (pre vs. post outlier removal)
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Green Cpk > 1.5
Yellow 1.0 < Cpk < 1.5

Red Cpk < 1.0 
CpK❖ Cpk values remain equal or better post outlier removal

❖ Quantile range outliers parameters can be tuned if necessary
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Process Performance Monitoring Process Flow
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Quality data query 
per module by 

individual process 
owner
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Manual Process Flow:

Quality data query 
all-in-one 

(raw data + specs)
Auto Outlier 

Removal

Auto 
sort/split/
spec/plot

Local Data Filter and 
additional functions 
can be added easily

Standard 
Report

Simple Query 
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per PEQ Build

Automated Process Flow:

Automated Scripting Process - Anyone can run it in minutes

Manual Process / Slow Feedback / Yield Loss Risk
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Split raw data table for process performance plot

Key Scripting Components for Process Capability Analysis
Outlier Removal using Quantile Range Outliers Method 
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Launch Process Capability Analysis 
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Conclusions
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❖ Analyzing process performance data using JMP is super critical to drive yield improvements in modern 

factories with many process and metrology steps to ensure healthy product lines and high quality products

❖ Analysis of performance data, including long-term and short-term process capability, stability and statistical 

process control is particularly useful when monitoring hundreds of process KPIs retrospectively

❖ During the production ramp-up phase, identifying the processes of most concern is highly challenging and 

using JMP scripting and quality data analysis, Magic Leap’s Eyepiece Manufacturing factory implemented an 

automated process which can pull, analyze, visualize, correlate, predict and verify factory yield improvement 

based on a variety of performance metrics

❖ Magic Leap’s Eyepiece Manufacturing Factory demonstrated >90% RTY 6 month ahead of ML2 product 

launch driven by continuous process improvement activities guided by automated process performance 

analysis using JMP scripting and quality platform tools
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