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Manufacturing Case Study

Semiconductor Chemical Vapor Deposition (CVD)

Three tools in a process.
Four deposition chambers per tool.

Temperature, time, and current are
controlled.

Three chemicals are fed into the
chamber via mass flow controllers.

Three quality metrics on final
product: Roughness, Thickness,
and Yield
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CVD Case Study

Problem Statement

Problem Statement:

>25% of recent lots failed to meet
specification.

Goal;

|dentify process variables that
contribute to rejects.

Find optimal process settings
— Minimize deposition thickness
— Minimize roughness
— Maximize yield.
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Graphical Analysis: Distribution

Distributions
Tool ID Chamber ID Yield Thickness
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Graphical Analysis: Graph Builder

* Quickly create and
experiment with plots s
until you find the one B 3
you want.

* Use different
graphical elements to
unlock the story and
focus attention.

Process Trend Charts
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Graphical Analysis: Quality and Process

Control Chart Builder
Individual & Moving Range chart of Thickness
208

* Visualize process
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Graphical & Statistical Analysis: FitY by X

Bivariate Fit of Roughness By Flow Rate 3
10 et
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* Type of comparison B s
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Graphical & Statistical Analysis: Fit Model

* Fit and visualize a Y = f(X) + error
regression model
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of multiple f(x):30+zﬁixi+z z Vi,jxixj+z5ixiz
i=1 =il

variables. =1 j=t+

Prediction Profiler
100% |

* Gain process e
knowledge. 21090278, 0%

0.9269] S(S)Zﬁ:
* Find
opportunities for

Improvement. CVD1001 Chamber 5375 18679 16238 120219 42714 157087
Tool ID ID Current Time Temp  Flow Rate 1 Flow Rate 2 Flow Rate 3

CVD1001
CvD1002
CvD1003




Thank You for Attending!

[
mi STATISTICAL DISCOVERY
¥ FROM SAS

jmp.com




