“How Will Europe
WinAE 450mm?”’
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Research Philos ophy (Experience & Common Sense)

(Mark Twain)
- # $ % (The More Things Change ... The More They Stay The Same)
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How Europe WILL Win At 450mm
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EEMI450 Initiative pandt
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Another Key Event Was The FH SC Workshop

(Midnight Phone Calls Demanding Several Slides Be Excluded!)
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EU SMART 2010/62 Project
& 1 " "& 1 & 6°& 5% t/; =/, o

Commission Brief: Benefits & Measures To Set Up 450mm
Semiconductor Prototyping & To Keep Semiconductor Manufacturing

In Europe - The Role of Public Authorities & Programmes

2 G 1+ 7 't &, ¢
Awarded Dec 2010, Started Jan 2011
Questionnaire Plus Extensive “Off The Record” Interviews With Key
Industry Players In Europe, The US, Japan, Korea & Taiwan
Draft Report Completed Nov 2011; Final Report Submitted Feb 2012
With Only Minor Changes
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Downloadable From FH Or The EU’s Web Site
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450mm, ‘More Moore’, ‘More Than Moore’, 300mm & Below
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Regular Meetings With Intel, TSMC, Samsung & Other Asian Entities & Key Firms
Work Package Leader Of Several FP7 EU Programmes
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Our Take On The SMART 2010/62 Outcome ...
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“We Choose To Go To The Moon & Do The Other Things Not Because They Are Easy, But
Because They Are Hard, Because That Goal Will Serve To Organize & Measure The Best Of
Our Energies & Skills, Because That Challenge Is One That We Are Willing To Accept, One

We Are Unwilling To Postpone, & One Which We Intend to Win.”
* + o, - * /0/ 1 2 ! ( 33
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EU Commission Bold & Holistic Vision
On May 23, Europe Got Its ‘Man On The Moon’ Goal!

"l want to double our chip production to around 20% of global
production. | want Europe to produce more chips in Europe than
the United States produces domestically. It's a realistic goal if we
channel our investments properly"
"& $ * - & . ?
Making Chips Cheaper (Transitioning To 450mm-sized Silicon Wafers

Making Chips Faster ("More Moore") And
Making Chips Smarter ("More Than Moore")
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Championed By VP Neelie Kroes (pigital Agenda)
E Neelis KROES '-;‘!a- ":1

Viea-Presidant of the Eumpean Commission

el
“I am NOT a politician ... I’'m Dutch; | tell it bluntly”

If our electronics sector is not competitive, then every other sector suffers,
and our entire manufacturing base is at risk. If we don't take this opportunity,
If we don't connect our strongholds, then others will leapfrog us. We need
this public investment - we need it to be rapid, strategic and coordinated. | will
expect great things from the industry; they will have to build on this
investment to take the sector to new heights. They will have to find ways to
repeat the success of Airbus, but this time in the chip sector, and with its own
unique business model

“Let’s just do it; let’s go for this goal and let’s do it”
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RrReins Now Handed Over To The ELG*

Official Kick-Off Meeting Next Week (Oct 16)
Report Back With Implementation Plan By Dec 31

Recap Of The ELG’s Marching Orders

“Strategy Will Focus On 3 Complementary Lines”
Making Chips Cheaper (Transitioning To 450mme-sized Silicon Wafers

Making Chips Faster (“More Moore”)
Making Chips Smarter (“More Than Moore”)

“Let’s just do It; let’s go for this goal and let’s do it”

For Europe’s & Our Children’s Sake ... Let’s All
Hope & Pray The ELG Is Up For The Challenge
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450mm Update




450mm Transition
1$ 1 %9 & * " _ + /: 5 AB: &

Demo Tools G1 Prod Tools G2 Prod Tools
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Albany Pilot Lines Production Ramp / Node Flip

1%
Intel, Samsung & TSMC Still Say “YES" (Sort Of)
GF, Toshiba, SK-Hynix & Micron Say “MAYBE” (But Hope Not)
Equipment Industry Says “Who’s Paying?” (We’re Not)

- + % &+ & =
Research Labs, E&M Firms & Commission Say “YES” (Europe Needs)
Infineon, NXP & STM All Say “Nein, Nee & Non/No” (We Don’t Want It)
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450mm Is A Bifurcating Systemic Disruption

AB; "t - 0 * 1
(No Matter What The Exact Roll-Out Dates Achieved Are)
AB; $ & Fs: -
(Whatever The Product, Worse Still For 200mm & 150mm-Based Production)
Fi 1 * " "& 9,
(As Wlth Tl & Infineon With 300mm Analog ... & Yes, Analog Scales)
/;; 1 | o G ; $ **
That makes Them Obsolescent & Vulnerable To Market Cannibalisation
Few Can Be Upgraded To 300mm

Increasing Competition & Ever-Shrinking TAM Means Inevitable Closure Or
Possibly Switched To Making LEDs

-$$ — AB; $ 6 —
(Whatever Their Precise Nature: Silicon, lll-V, SiC, Graphene Or Other)
AB; % "& $ & (

AKA Alrbus Industries (viz a viz FH “Broken Industry Model” Warning)
Key FH EU450 Report & Discussions Recommendation
Vertical & Horizontal Collaboration (Europe’s Key Global Strength)
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The Market Is “Wishing & Wairting”

"& $ *H2 5 PJ
Intel ...“We Should Have Introduced 450mm In 2011”
John Chen, nVIDIA (IEF2013)

Jrd “Discontinuity™, 450mm . |

muiDla

450mm
Is due

to low

the die
cost

When ?

s
I

Wally Rhines, Mentor Graphics (IEF2013)
“Too Little, Too Late?”
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SMART 2010/62 Key Conclusions Recap - 1
D HAB ; , * 2 J

/0 H

FutureHorizons

Intel Has Remained The Most Enthusiastic About 450mm With Ground
Broken On Their First 450mm-Ready Module

TSMC Were At First The Most ‘Gung-ho’ Until The Equipment Suppliers
Reined In Their Ambitions With Some Realistic Delivery Timescales
Samsung Have Accepted It Is A ‘Must-Do’

In the US The G450C Initiative & In Europe The IMEC Pilot Line Are
Ensuring Every Issue Is Being Covered Before Roll-Outs Begin.

All New Fab Shell Constructions Are 450mm Ready

6 < AB; 1 0 5%0 ;1J
Requirement To Build One 450mm Fab (at US$10b) vs 22 300mm Fabs
(at US$5b Each) Makes This Cost Somewhat More Palatable!
Final Cost Will Depend Largely On The Price & Throughput Of The Litho,
Be They EUV or Immersion
Litho Cost May Also Be The Determining Factor On Whether Or Not 450mm
Conversion Can Deliver Its Part Of The Die Cost Reduction Goal
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SMART 2010/62 Key Conclusions Recap - 2

F) H+ & - % 1 td
Current 10-11% IC Unit Growth (8-10% IC Capacity Growth) Can Be Expected To
Continue In The Long Term. Of Course If The Higher Levels Of The Electronics
Industry Fails To Think Of New Applications For Semiconductors Then The Whole
Value Pyramid Comes Crashing Down.”
$ & & ) 't 2 - 0
PC Sales Are Down Considerably, Partly The Economy & Partly Structural
Mobile Phone Sales Are Still Very Healthy Though Some Stock Exchange
Overhyping Is Coming Home to Roost
Mobile Computing Sales Have Exceeded Most Expectations
However Other Mobile Devices From Cameras to Sat-Navs Have Suffered
Corresponding Declines
Television Sales Are Levelling off. 3D Was Not the “Next Big Thing”
Jury Still Out on Next-gen Games Consoles
- * F , = ) "& 't ) G
Presenters At Our IEF Forum in Dublin Last Week Showed Numerous New
Applications That Will Require Ever More Transistors (In Addition To The

Obvious Medical, Energy & Automotive Areas)
Don’t Hold Your Breath Though For ‘Wrist Watches & Wearables!
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Just A Few “Trillion Transistor” Applications
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SMART 2010/62 Key Conclusions Recap - 3

ADH"& AB; - - * & F;; J
Generally This Still Appears To Be True
SEMI Is Doing A Good Job Keeping Standards In Line

G450C Has An Unfortunate Habit Of Springing Things On The Rest Of
The Industry (e.g. Their Sudden Support For Notchless Wafers)

IMEC 450mm Pilot Line Approved Soon After SMART Report Publication

Several New 450mm E&M Projects Have Been Funded To Help Support
This, Ensuring Europe Will Be A Key 450mm Technology Contributor
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SMART 2010/62 Key Conclusions Recap - 4

BD) H 0] - F AB; 1 $ < 1 J
This Is Still Believed To Be The Plan. Work Has Already Begun On The First
450mm Module At DX1 In Oregon

=DH"$ ) 1 / AB; 5 * $ ’ 1 J
This Is Still The Plan But No Construction Has Begun Yet
ND H$ * $ - 5 ( - I 6-& J
Nothing New Has Been Announced
DHO 1 $ 6 J

Thoughts Of A Fab In Abu Dhabi Seems To Have Quietly Faded Away

We Assume One Of The Three 450mm Fabs To Be Supported By New York
State At The Marcy Nanocentre Will Be For Them, Though We Have No Idea
Who The Other Two Will Be. Samsung? TSMC? IBM?

If True, This May Make An Upgrade Of Dresden This Decade Less Likely

DH" & " N;@ -6 $ 0J
On Current Trends, This Will likely be 80% Plus By 2020
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SMART 2010/62 Key Conclusions Recap - 5
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$% * 6 - & J

“Driving This Is The Fact Lithographic Costs Will Continue
To Drop. Without This Moore’s Law Would Have Ended
Decades Ago. In Recent Years The Actual Cost Of
Lithography Has Grown Significantly, Not On A Per
Exposure Basis But Due To The Extra Steps Incurred By
Double Patterning, EUV Will Return Us To A More

Metrology

Metrology
Strin/Cleal

Patterning steps per device layer

Sensible Number Of Process Steps” T

Predicted Cost Saving Remains The Most Controversial %
Point,Impossible To Prove Until We Get There Mﬁ:ﬁ%, Metcoogy
EUV Will Surely Appear In Due Course But Until Then We S e
Will Just Have To Grin & Bear The Double/Quadruple e
Patterning Costs (Whether 300mm Or 450mm Wafers) =l Nmer—aam

g
EUV Delays May Make It Uneconomic To Launch EUV

Production Machines With 300mm Tables
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Current European 450mm Status

C + $ - - % '+ &,
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However Should Alternate New Lithographic Solutions Be Required They
Are Likely To Come From Europe As Well.

Despite Intel Buying Part of ASML, They Are Also Supporting Nikon As Well
... You Can Never Take Anything For Granted In This Business!

- 2 4 » % - 6 N ! + ? *)
- $
Various " - 10nm & 7nm Transistors Already In Development

450mm Pilot Line Will Be The First To Truly Process Wafers End To End

The Intel Pilot Line Will Supplant It Soon After & Be Much Larger ... Europe
Needs A Higher-Volume Follow Through

Possible Bi-furcation In Industry Transistor Standards At Some Point As
Intel’s Choice May Not Be Right For The Mainstream Foundries

By Then Memories Will Be Unrecognisably Different
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European Success Stories

5 ( 1 ) "& : $
, * 3
ASML Is The Obvious Star Performer.
ASMI, RECIF, Edwards, M&E & Many Others Also World Class
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New Initiative — “Bridge450”
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Bridge450 Participation
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What Next For Europe
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However Some European Companies Are Not Fully Engaged With G450C At
Albany So Could Find Themselves Locked Out Of The First Round Of
450mm US Fab Construction

We Don'’t Expect This To Be Such An Issue In Asia

We Would Trust That New European Fabs Receiving Public Support Would
Have A Large European Sourced Content
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Europe MUST Fund New 450mm Fabs
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“Ask not what Europe can do for your company, ask what
your company can do for Europe”
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Time Too For Node Honesty

" & $ 12 - -6

Based On SRAM Size & Other Information We Have Seen In Our
Consulting Work, In Our View The “14nm” Nodes From Each Manufacturer

Should Be Called:
Intel — 16nm or 17nm
Samsung — 18nm
TSMC & GF — 20nm
STM - 21nm
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Tha [Eobal Semiccsds iz ivhaicy Arakes Ly - Sllde 28




Our Message To The ELG
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& x
- “Chip Production In Europe
Has Halved Since 2001 ...
5 Get Back To Where We Were”
A 60
4 ( /; A
$ * *$ 1 O QI * 91 & 9 9 =
"& * < "''8 9 2, ., 1
"& /;@ 1 & I 901 O+,9%
+ $. 2 & % "& " * - 9 "& &
2% $ | 1 ) O %
"& /BT 8 7 $% O 51, % =9, 1 (-
AB; 5 3 ) * 0 - ( : *
< ’ $ (59 &5 $ *

_Fu_tu,t_'ﬂ-lunmns

Slide 29



Contact Detalls — www. futurehorizons.coim
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Future Horizons Ltd

44 Bethel Road

Sevenoaks, Kent

TN13 3UE, England

T: +44 (0)1732 740440

F: +44 (0)1732 740442

E: mail@futurehorizons.com

Ou

Regional Offices In The UK & Russia
Affiliates In Europe, India, Israel, Japan,
Russia & USA

Follow us on:
Twitter

Face Book
LinkedIn
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