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Abstract

This course focuses on systems engineering in companies that are supplying
to an OEM company. The assignments use a case and guide the participants
through the V-Model for that case.
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Case Introduction

Discuss the Project Overview
What are the most relevant project goals?

Sketch the project master plan (the main milestones and their timing)
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Project Goals Key Performance Parameters ||changing enabling systems
support production of node 1C min. line width 100 nm conditioned transport
process development Q2 2022 overlay 30 nm calibration wafers
volume production Q2 2023 throughput 100 WPH calibration metrology
productivity 30,000 Wafers/mnth MTBF 2000 hr
yield 95% wafer size 300 mm
power 5 kw
clean room class C
floor vibration class D
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Stakeholder Analysis

ldentify ~10 stakeholders of the project

Determine per stakeholder their ~3 main concerns

sales manager | price, margin, value proposition
purchaser purchasing price, delivery date
project leader | delivery date, resources, budget
developer
iIntegrator
operator
maintainer
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Breakdown

Make a breakdown of your system. Choose 1 representation from below
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2D layout of system internals
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internals

and select 1 representation from below
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Functional Analysis

Make ~3 functional diagrams showing the behavior of part of the system
sequence diagram feedback control light path
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Technical Budget

Make a technical budget, a breakdown of contributions, for one KPP

off axis pos. off axis
Example Overlay Budget mess. Sensor
accuracy repro
4nm 3 nm
global stage Al. blue align
alignment pos. meas. sensor
accuracy accuracy repro
6 nm 4 nm = 3nm
e lens adsjz:?nrgnt interferometer
15 nm matching accuracy stability
25 nm P 1nm
process matched single stage position frame
overlay machine machine overlay accuracy stability
80 nm 60 nm 30 nm 12 nm 7 nm 2.5nm tracking
error WS
dezf:gzscy matching stage grid alignment tracking 2 nm
sensor accuracy accuracy repro error X, Y
= o 5 nm S nm S nm 2.5 nm tracking
error RS
metrology tracking 1 nm
stability error phi
5 nm 75 nrad
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Testing and Verification

Propose a test procedure for a new critical component

test definitions test results

! 1

part, function
——stimuli=»  or system =responsesy»
under test

test environment
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Systems Integration

Propose an integration sequence that shows the KPP early

imaging
simulate simulate physical : : 1 satelite
. imaging : full system
sensor measuring sensor in space
simulate
) processor
pollution
Spectral
analysis
SW
2 satelites
on earth
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Manufacturing and FAT

Propose a manufacturing workflow and layout
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source: https://gaudisite.nl/INCOSE2014 Stalsberg_Muller _ModelingProductionLine.pdf
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Transportation, Installation, and SAT

Propose an installation workflow at the customer
|dentify critical operations and crane _, asszr?gfe garts
prerequisites like tools and fixtures L
cleaning equipment —» clean
v
interferometer —3» calibrate A
v
dose meter —p» measure Py
v
customer system —» connect to customer system
v
measurement equipment —p perform SAT
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Case Presentation

Make a presentation for the Project Team to explain

o prOjeCt overview Step 1 Product Generation & Life Cycle Processes

Case Intro Stakeholder analysis

e master plan Step 4 life cycle

Manufacture| Transport
FAT Install SAT

e design

e Vverification & integration

o life cycle
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