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Figure 1 - TSMC's View on Moore's Law
Packaging adds the second driver for system scaling beyond traditional IC scaling

Moore’s Law Continuation
Cost/ Function improvement from IC Scaling to System Scaling
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Technology Node

—— Open Innovation Platform®

Source: TSMC
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Figure 15 - TSMC's Holistic Packaging Strategy
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Figure 16 - TSMC's Packaging Technology Portfolio
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Figure 7 - Packaging Taxanomy

Comnventional Packacping Aclvanced Packaging
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Figure 8 - Package Volume By Units in 2013A, 2018A and 2023E
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1. FO-WLP market calculated in reconstituted wafers shows ~30% CAGR

2.  Wafer size growth driven by larger body sizes for FO on substrate

2020/9/17



C% GPTC

Founded : May, 1993

Headquarter : HsinChu / Taiwan

Employee : 160 in GPTC/74 in CLC/106 in CIC/33 in TYNE
Capital : NT$292M or 29,216,015 shares

v' 2013 merged Cheml eader Corporation (CLC)
v’ 2015 invested JPN Tazmo/Apprecia

v’ 2018 merged CIC and TYNE
v’ 2018 invested USA SVXR

Revenue : NT$2.061B (2019)
IPO : 2011/1/17

ISO 9001: 2000 Certified
SEMI-S2 0310 Certified

Head Quarter

1.Manufacturing Clean Room
2.Research Lab
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Advanced QZ/Diode/BGB GaAs/ GlassfEF
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GPTC Single Spin System (UFO-300) @ —

B POR for InFO & CoWoS & SolC & Fanout & Bumping
 UBM Etch
v EPD(End Point Detector) equipped for fine pitch process control
* Chemicals Clean & Etch
* PR Strip
e Oxide Etch, Silicon Etch

B On-going Development

* Organic film formation
e Surface pretreatment
* Gap flux clean & Substrate Clean

2020/9/17




GPTC Wet Bench System (VAN-300) ‘g_ —

B POR for InFO & CoWoS & SolC & Fanout & Bumping

* PR Strip, H202 CuO formation

v High WPH (>2.2x) design for productivity

v" Concentration monitor system equipped for process stability
* PR Strip, Metal Etch for specialty project

v" Concentration monitor equipped for process stability
 Silicon Etch for EUV Mask Pellicle

v" Concentration monitor system equipped for process stability

B On-going Development

« EUV Mask Clean
e EUV Cassette Cleaner
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GPTC Combo System (UFO-300-C) & crrc

B POR for InFO & CoWos & SolC & Fanout & Bumping
* Glass Carrier Clean
v High WPH design
v" Concentration monitor system equipped for process stability
e Laser Debond & Clean
* Frame Wafer Combo Cleaner
v’ Particle control spec. reached >0.2um, < 15ea
* PR Strip, UBM Etch
v" Soaking + spin for fine pitch process control
Frame wafer Metal Etch for MEMS process
v Chemical reclaim function

B On-going Development

* Double side carrier debond & cleaner development
v" High warpage handling (+- 6mm)

e Gap flux clean & Substrate
2020/9/17




Fan-out: Package technology

Cost driven is a trend

330mm
FOWLP

300mm
FOWLP

200mm
FOWLP

Customer Accept Customer Accept

FOWLP
Cost!dii*

505 |

PANEL
FOWLP
510 x 515
600 x 600
300 x 300

$0.30

$0.20 |-

2.5X
so10 L Costreduction !

Panel
Fan-out!!

Panel Fan-Out UBM
Etcher : Edges U%

2008 2010 2012 2014 2016 2018
Yole
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Dual Arms :
Arm-1: FOE(Focus on Edges).
Arm-2: MNS(Multi-Nozzles Swing).
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Chemleader Corporation
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Example

Enabling
technology

Chemical
challenges

CLC Solutions

SiP

FC + Substrate

Low operation cost

Environmental friendly

High loading
UBM etchants

Non-harzadous
PR stripper

InFO

Fine line RDL

Reconstituted wafer

Fragile structure

Low chemical resistance

Precision
UBM etchants

Pl compatible
PR stripper

nt-Cu ECD chemical

SolC

Cu to Cu direct bond

TSV

Low bonding temp Cu

(111) nt-Cu ECD chemical

2020/9/17



nt-Cu ECD Chemicals Q— "

Nanotwinned copper
RORE ARl

MK ZE aa i
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Controlled microstructure by proprietary ECD
chemical

With mechanical strength and thermal stability
of copper alloy,

but electrical and thermal conductivity of pure
copper

It commercial nt-Cu ECD chemicals in the world



nt-Cu Applications

Why
(111) nt-

Fine line RDL
in Fan Out WLCSP

L

2x toughness

High reliability

Cu UBM/RDL
in power device

«  Cirewll finfure from
shzctramigration

4x EM resistance

High reliability

Cu joint pad
in3DIC

| si
Cu Cu
Cu Cu
| si
1000x surface diffusivity

Low femperature bonding
(<200°C)

Ultra thin Cu foil
in Li ion battery

Libattery cathode

Anode :
graphite + Cu foil

separator

2x tensile strength

Higher power density
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Challentech International Corporation
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SILICON VALLEY X-RAY

E SIGRAY

disruptive x-ray technologies
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KNOCK AT A DOOR TO FUTURE
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FOWLP
CosﬂPacKagi‘ 200mm
e HITACHI
300mm Inspire the Next
$0.30 |-
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$0.20 |
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Fast Forward your Full Potential
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TYNE Systems Corporation

Total Yield and kNowledge Engineering Systems
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The Power form Big Data
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The Best Engineering Data Management Solution Provider
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Development Cycle

Time Reduction Yield Improvement
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Technology Leading
In-depth Professional

Statistics
Application

_¢ IT Technology | (I)

Industrial Domain Know-how

fu Data Mining * Processing * Algorithm
\Predlctlve & Prescriptive Al+ML
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T) IV. Tool Embedded
(Inspection,
Production)

Business

Alliance

IIl. Varies Industries
(PCB/SMT/Material/
Machining.....)

Il. FPD (LCD/OLED/LED)

2020/9/17 I. SEMI (Fab/OSAT/Fabless)
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= ZRM Heterogeneous Integration Solutions Portfolios

PVAL TePla % cic
Virtual Operation
JE-SIGRAY IKLRABO, | SAM Systom
Hnlulﬁ Solution
Analysis Monitor

nek. .. . HITACHI

Inspire the Mext

TSV OCD Ix.ﬂ + a
Inspection Cu Plating y

Cleaner

(EDA)
Engineering
Data Analysis

Photoresist
Strippers

(111)
MNanotwin
Cu Plating
Chemical

Fault Detection
Classification
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