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ARGUS System Network Overview




ARGUS User Interface Overview
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ARGUS Lithography Run to Run Control
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ARGUS Alternate Integration Strategy #1
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ARGUS Alternate Integration Strategy #2
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ARGUS Alternate Integration Strategy #3
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ARGUS Lithography Run to Run Control
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Metrology Raw Data Storaage
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ARGUS ASML Stenner Master
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ARGUS Feedback Server Features

Exposure Tool e User defined multi-tier strategies
— Weighted moving average (WMA)
— Correlation key selection

Technology
Layer
Device
Reticle
Route
Operation (OPER)
— Data expiration time limits
— Advisory warning rules
e Drift
= Shift
e QOut of bounds




ARGUS Flexible Event Matching Specification

Query #1 Data Pool showing matching and non-matching entries
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ARGUS Feedback Server Features

Able to handle all major use cases
Normal running
New product

Station r New reticle

Controlle] % First rework
Multiple rework

Automated send-ahead processing
Split lots
Multi-split lots
Multi-reference layer overlay
Stitched field analysis

Exposure Tool




ARGUS Set Point Bias Logic

e Solves a variety of real world issues
— Target DI/CD to accommodate etch bias

— Changing CD target to take advantage of improved
CD variance.

— Known CMP or deposition induced measurement
errors.




ARGUS Set Point Bias Logic - Zero Delay to New Target
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ARGUS Reticle Bias Control

 What is the purpose of reticle bias control’

— Necessary for effective overlay and CD control
In high part count fabs (foundry and ASIC).

— Provide dual loop control with mathematically
separated dynamic control over:

e High frequency / high sample rate tool and
process variations

e Low frequency / low sample rate reticle
changes
e How can reticle biases be defined?
— Vector definition methods
e Input from external sources
e Automated reticle learning

— Correlation keys may be any combination of
reticle ID, exposure tool ID, and device ID.




Foundry is a “Mixed Stream” Operation

Typical Event Count Pareto
One Scanner-Layer “Process Stream”

“Long Runners” (3 months) “Short Runners”
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Process Stream Data Defined

Long Runners

|« Sufficient data to use Scanner-Layer-Reticle :
process stream strategy

e Basic control methods address variations

s

Short Runners

e Insufficient data to use Scanner-Layer-
Reticle process stream strategy

e Must use Scanner-Layer data
e Basic control methods fail




Long Runners Yield Basic Frequencies

IFD Symmetric Rotation

Typical frequency breakdown
of Scanner-Layer-Reticle
process stream data.

Low frequency process
variations are easily isolated
and attenuated.

Long Runners will produce
sufficient data.

Short Runners will not.

Frequency Distribution




Short Runners Yield Complex Frequencies

IFD Symmetric Rotation

Typical frequency
breakdown of Scanner-Layer
process stream data.

Low frequency process
variations are difficult to
Isolate and attenuate.
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NVS* Holistic Approach Drives the Most
Effective and Predictable Deployments
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Argus Performance VS. Feedback Optimizer Predictions

e Objective:
— Review the performance of ARGUS relative to;
e Previous method of process control
e Feedback optimizer predicted performance

e Why use optimization tools?
Reduces cycles of learning
Evolutionary operation
Simplification of configuration setup
Test new functionalities
Determination of active control

e Data Analysis:
— Exposure Tool: Single exposure tool
— Process Level: Two — Backend process streams

— Time Frame: 90 days of active ARGUS vs. the previous
60 days of manual control




Argus Feedback Optimizer
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First Process Stream

Parameter

Actual Performance
Without ARGUS*

Actual Performance

Actual

With ARGUS* Improvement*

FBO Predicted
Improvement*

Translation X

Translation Y

Grid Rotation

Grid Orthogonality

Grid Scale X

Grid Scale Y

IFD Symm Rotation

IFD Symm Magnification
IFD Asymm Rotation

IFD Asymm Magnification

7.6
8

0
4
10

1
5

FBO Predicted Actual

Improvement

X: 15.8
Y: 20.5

*  All values normalized to nm
** Model Based summation of the individual parameters

13.5
20.0

Improvement




Second Process Stream

Parameter

Actual Performance
Without ARGUS*

Actual Performance
With ARGUS*

Actual
Improvement*

FBO Predicted
Improvement*

Translation X

Translation Y

Grid Rotation

Grid Orthogonality

Grid Scale X

Grid Scale Y

IFD Symm Rotation

IFD Symm Magnification
IFD Asymm Rotation

IFD Asymm Magnification

8.2
5.9
15.9

10.8
12.3
3.1
6.4
1.3
1.8

7.5 0.7
4.2 1.8
5.5 10.5

12.4 -1.6
11.3 0.9
2.4 0.8
2.8 3.6
14 -0.1
2.4 -0.6

0.4
1.7
7.9

-1.5
0.6
0.8
3.7
0.2
-0.1

X:
Y:

FBO Predicted
Improvement
11.4
14.8

*  All values normalized to nm
** Model Based summation of the individual parameters

Actual
Improvement
13.3
16.8
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