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Amkor Executive Summary ”TW

Recommendation: BUY with a PT of $32.60,
kar representing an upside of 37.44%

— jo i
Technology® from 11/13 open — 5% weight

Investment Thesis Introduction
$5,878.8 1. TSMC'’s advanced packaging capacity issue provides Amkor

11/13 Open $23.72 a clear opportunity for furthered advanced packaging
commitments
52 Week Range $17.58 - $31.38 2. Amkor is positioned to see benefits from 5G-enabled

smartphones that need advanced packaging and sustained
mandates from TSMC'’s inability to meet near-term demand

3. Despite declining revenue in Automotive segment, Amkor
stands to capitalize on their leading positioning in auto
and a long runway from ADAS and EV products
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$0
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Industry Overview

What is an OSAT?

OSAT stands for Outsourced Semiconductor
Assembly and Test

Types of Packaging

]
Flip Chip

Mold or IHS Chip ‘
4

Wire Bonding

OSATs are primarily responsible for 3 tasks: Rl el

Packaging, Validation Testing, and Assembly

\ Lead Header Bonded Wire

\

1

1

\

\

\

\

I

\ L

\

\

\

! Solder Balls Substrate

\

v 3D

Q!

\/ !

\

\

\

\

\

\

\

\

\

\

L

OSAT market expected to grow with a CAGR of

8.9% through 2027 2.5D
Amkor is the only large U.S. based OSAT, with HS\ Chips e ROL ChipLayers __TSVs  si0,
over 72% of other vendors located in East Asia \ \ merpesertT

Work on two types of packaging, traditional
(since the 50s) and advanced for modern chips

OSAT Market Share'

The Move to Advanced Packaging

Mobile Tech

38.1%

7%

11.2%’
= ASE

= AMKOR = JCET

= SPIL

Tongfu

(1) Morgan Stanley Equity Research
Culverhouse Investment Management Group — Technology Committee

= Others

Clock frequencies at 5
GHz, require chips to
perform tasks every
0.2 nano seconds.
Advanced packaging
shortens the distance
electrons flow, for
improved
performance.

Improved mobile
products require far
more transistors than
ever in denser
clusters, prompting
companies to use
advanced packaging.

High Performance
Computing (HPC), is
used for everything
from hyperscalers and
LLMs to advanced
research and CGl.
These chips need
advanced packaging
for their speed.

(L
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Amkor Company Overview

Providing Packaging & Test Solutions to Four Major Lines of Products

Design Wafer Process Package & Test . .- Automotive & .
Communications . Consumer Computing
M Industrial
-O O
[ I \ 44% of 20% of 20% of 16% of
Revenue Revenue Revenue Revenue
Wafer test Package Package test
» —
—~— + /% . .
sy Applications, Packages for Everyday Advanced
- : features, and advanced electronics for computing in the
ool Tests functionalities in systems and entertainment, areas of Al, Data
Manufacturing multiplet performed on smartphone sensors in motor recreation, and Center, PCs and
while wafer is components i : ;
T A into a single assembled markets vehicles information laptops
chip package

Growing Global Presence in Chip Production and OSAT Increasing Focus and Delivery of Advanced Chips

Converting Capacity for Advanced Packaging

80%

—————— o,
+ I, $1.6B chip factory \ 60%
T opened
| _October 11,2023 |
‘‘‘‘ 40%
20%
_____________________________ , %
I' “This state-of-the-art factory in Vietnam will help Amkor ... [provide a] secure and I 2016 2017 2018 2019 2020 2021 2022 2023
| reliable supply chain our customers need—in communications, automotive, high- I .
I performance computing, and other key industries...” - CEO, Giel Rutten mAdvanced Products = Mainstream Products

Culverhouse Investment Management Group — Technology Committee



Financial Overview
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Competitor Overview

ﬂmkor
Technology®

(as of FY 2022, in $USD mm) ASE GROUP
Revenue $7,091.6 $21,831.2 $2,263,891.3
Gross Margin 18.8% 20.1% 59.6%
Operating Margin 12.7% 12.1% 49.6%
P/E 9.65x 9.32x 14.13x
LTM EV/EBITDA 4.35x 4.88x 8.65x
Market Cap' $5,878.8 $15,680.0 $447,420.0
Headquarters USA Taiwan Taiwan

Amkor Revenue by End Market

Industry P/E Multiples

100%
e AMKR == ASE

S N B EEEENEE .
35x

60%
30x
40% 25x
20% 20x
15x

0%
2014 2015 2016 2017 2018 2019 2020 2021 2022 10x
m Communications m Automotive, industrial and other Sx
. 0x

Consumer = Computing Q12020 Q42020 Q32021 Q22022 Q1 2023

(1) Market Cap as of November 10, 2023
Culverhouse Investment Management Group — Technology Committee






TSMC'’s Transition is Not the End of OSAT's, It's an Opportunity W

Increase costs to Maintain Moore’s Law has Forced TSMC to Seek Back-End Improvements...

Total Cost of Design Per Transistor Benchmark(® TSMC’s Encroachment on Back-End Production
$600M
= 2016 — Uses back-end technology to win
$500M —x Apple Contract for iPhone 7 Plus
$400M
$300M G 2020 - Launches “3D Fabric Platform”
-/ planning vertically integrated production
$200M
$100M
l I I Eﬂ 2023 — Opens $10B packaging & testing
som —m__m N facility (Backend Fab 6) in Taiwan

65nm 40nm 28nm 22nm 16nm 10nm 7nm

...but TSMC Can’t Meet Back End Demand

The NVDA H100 Case Study(2)(3) CoWoS Capacity (in kwpm)©)
30
2023 2024 -
- 25 | Assumes Plant Openings

690K 3.2x » 1.75M 20
. . 15
TSMC Projected Production

550K 25— 13M P
5

Mark Liu — TSMC’s Executive Chairman
“Currently, we can’t fulfill 100% of our customers’ 0

needs [...] After our expansion of CoWoS, it should 2022 2023E 2024E
be alleviated in one and a half years.” ' mETSMC =mAMKR/UMC/SPIL

(1) International Business Strategies (2) NVDA Keynote (3) Morgan Stanley ER
Culverhouse Investment Management Group — Technology Committee



TSMC'’s Transition is Not the End of OSAT's, It's an Opportunity IT”T[

Two Plans for Expansion before 2025, Two Different Timelines

- AMKR’s Plan = TSMC’s Plan
« $1.6B Investment in Vietnamese Plant « $2.9B Investment in Taiwanese Plant
* Will Lead to Triple the Advanced Capacity » Substantial Advanced Packaging Increases
Before the End of 2024 * Planned Late 2024 to Early 2025, but Local
« Factory Opened October 2023 Media Predicts a 2027 Opening
Grmier s tsirc
Factory TWEc_tory
Announced Announced _
| | | I | I I I | |
@G \micor AT
Construction Factory
Begins Online

Issues with Delays for the Arizona Project A New Opportunity for OSATs

May 2020: TSMC announces a new kalogn $ G JCET
echnology™ s grour
$12M chip fabrication & packaging

o OSAT Value Proposition TSMC Value Proposition
facility in Chandler, Arizona ) .
Cost-Effectiveness Technology Innovation
May 2021: TSMC breaks ground and begins construction OSAT Margin Profile & Multiple TSMC Margin Profile & Multiple
with the goal of coming online early 2024 20% g / ~8.5X tVesir 50% Hargn / ~12X Eoer

July 2023: TSMC delays plant opening
to 2025 and announces an expansion,
bringing the project to a total of $40B

Our Argument

OSAT'’s have been worse businesses due to lack of IP, a lack of TSMC
capacity over the next two years provides AMKR with opportunity to enter
advanced packaging, yielding higher margins and larger barriers to entry

Culverhouse Investment Management Group — Technology Committee
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Amkor’s Unique Opportunity within Communications

Amkor’s Role in the Smartphone

Worldwide Smartphone Forecast'-?

mWorldwide Smartphones m 5G-Enabled Smartphones

Apps 16

Processor
12
<
2
L 08
c
system g
Modules 2 04
L
7]
0

2021 2022 2023 2024 2025 2026 2027

&
mmWave

5G smartphone penetration in 2023 is 69%, holding this constant, AMKR has an
opportunity within 3.47bn 5G-enabled smartphones from 2024-2027

TSMC Bottleneck Feeds Amkor’s Topline

Wireless

Charging TSMC is the bottleneck in the system
s ot - Apple’s been cited to have Nvidia will begin using
R h
Communication Revenue Share Gains bought 90-100% of TSMC's TSMC's 3nm node in 2024 for
2018 2022 3nm capacity for 2023 their Blackwell Architecture

TSMC will not be able to fulfill both client's needs fully in the near term,
thus an opportunity is presented for Amkor to capitalize on the
2.5D advanced packaging needs for the space

Amkor has online capacit Diversification is not an issue if
W Amkor W ASE pactty technology is equivalent
(1) IDC (2) Statista (3) Amkor Investor Presentation

8
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Driving Growth from Leading Capacity in Auto

mm

Industry Headwinds Misrepresents Auto Segment’

Automotive Revenue Matching Industry Tailwinds
120 30%

100
8 20%
6
4 10%
2
0 0%

2016 2017 2018 2019 2020 2021 2022
= Ve hicle production (M) Vehicle sales (M) e Auto % Revenue

Vehicles (M)
o O o

o
Percent Revenue

A decrease in auto as a percent of revenue reflects industry trends, not
a dying commitment

Advanced Vehicles Require Increased Chips?

Increasing Number of Chips

1200

-
o
[=]
o

800
600
400

Number of Chips

200

per Vehicle

$1,000 Complex safety and
r nease of driving features

$800 £ (D)) require large counts of
3 L 72 smaller, higher

$600 g performance chips

$400

$200 O HEV, EV, and blended

vehicle models are
$- ( ) heavily equipped with
chips for advanced
demands

=== Number of chips/car === Value/car

The OSAT of Choice for Outsourced Auto Packaging

The Demand for New Technology The Leader in the Auto Supply Chain3

P
P2y $L Gy

XXX xxl Die

Substrate/Interposer

Electronics Board

Flip chip manufacturing

: Ability to handle high temperatures

I Increased signal integrity

| 92% of new vehicles have features that
1 require advanced chips

(1) Automotive Sales Survey (2) Yole Group (3) Company Data (4) Precedence Research
Culverhouse Investment Management Group — Technology Committee

I Requires specialized packaging from select ! H
roviders | competitor

98% greater auto
_____________________ capacity than closest

The Demand for New Technology*

Growing Numbers in ADAS and EV
500 50

40
300

Market Size (B
= N H
o O [=}
o o o
- N W
o O o
Vehicles Sold (M)

0 0
Do DO N D
VP P P P P P P
e Sensor Market Size e=Electric Vehicle Sales

Growing demand for EVs and ADAS drives
continual AMKR opportunity




Recommending BUY at 5% Weight @ 37.44% Upside IT”T[

Cover Valuation
Terminal Multiple EV/EBIT Long Term Growth Rate Method Blended Upside Catalysts ]
Terminal Value §11,492 | Terminal Value § 4511 ﬂg’:i’/‘elvaluat'on 2 :2;3| ) Rl e o icesa [ Gales
. aluation . S -
PV of Terminal Value S 8431 | PVofFree Cash Flow $ 3,656 ) ) share resulting in structurally higher
. . Multiple Weight SO%I gross margin
Enterprise Value § 8431 |Enterprise Value § 8168 | 76R Weight 50%
2) Cyclical recovery in foundry
Less: Debt S 9471 Less: Debt S 947 Implied Share Price $ 3260 I utilization rates and decrease in
Less: Preferred / Other S 31 Less: Preferred / Other $ 31 |Current Share Price $ 2372 | broader semiconductor industry
Plus: Cash s 736 | Plus: Cash S 736 Upside/(Downside) 37.44% Long Term Drivers
Implied Equity Value § 8,188 |Implied Equity Value § 7925 | Assumptions el G e ) o et
Diluted Shares Outstanding 247 | Diluted Shares Outstanding )47 |Piscount Rate L0%I" more advanced product mix
. . . . Long Term Growth Rate 2%|
Implied Share Price $ 33.13 |Implied Share Price S 32,07 Terminal Multiple 124k 2) Topline growth driven by increasing
Upside / (Downside) 39.68%| Upside / (Downside) 35.19%| current Share Price s 2372 | g:gsvttft sophistication and end market
Implied Long Term Growth Rate 1.68%|Implied 2025 EBIT Multiple 9%|Tax Rate a0
Thesis in the Model
Structurally Higher CapEx Gross Margin Improvement on Back of
2,000 16% 40 CoWosS Sales 25%
1,800 14% 35
1,600 20%
12% 30
1,400
1,200 10% 25 15%
1,000 8% 20
800 6% 15 10%
600
4% 10
400 5%
200 2% 5
0 0% 0 0%
A D OO N D™ 0 A D0 NS aD 2023 2024 2025 2026 2027 2028 2029 2030 2031
3830 @ P P P 9P 90 G P P D v 5
S S S S S TS S
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DCF

Calendar Ended

Fiscal Year Ended

Dec-17

FY17

Dec-18

FY18

Dec-19

FY19

Dec-20

FY20

Dec-21

___2017]_2018] _2019] 20200 _2021] _2022] _2023] __2024] _2025| _2026] 2027 2028 _ 2029 2030 _ 2031 2032 2033

FY21

Dec-22

FY22

Dec-23

Fy23

Dec-24

FY24

Dec-25

FY25

Dec-26

FY26

Dec-27

Fy27

Dec-28

FY28

Dec-29

FY29

Dec-30

FY30

Dec-31

FY31

Dec-32

FY32

Dec-33

FY33

A E E E E

Revenues 4,207 4,316 4,053 5,051 6,138 7,092 6,409 6,926 7,626 8,118 8,584 9,088 9,856 10,616 11,307 11,923 12,444
% Chg 3% -6% 25% 22% 16% -10% 8% 10% 6% 6% 6% 8% 8% 7% 5% 4%

COGS 3,446 3,606 3,403 4,150 4,913 5,762 5,572 5,886 6,223 6,658 6,970 7,306 7,804 8,457 9,089 9,872 10,626
% Revenue 82% 84% 84% 82% 80% 81% 87% 85% 82% 82% 81% 80% 79% 80% 80% 83% 85%

Gross Profit 761 711 649 901 1,226 1,330 837 1,040 1,403 1,461 1,614 1,782 2,052 2,159 2,218 2,051 1,818
Gross Margin 18% 16% 16% 18% 20% 19% 13% 15% 18% 18% 19% 20% 21% 20% 20% 17% 15%

Operating Expenses 356 452 416 444 462 433 464 476 488 501 514 528 542 557 573 589 606
% Revenue 8% 10% 10% 9% 8% 6% 7% 7% 6% 6% 6% 6% 6% 5% 5% 5% 5%

Operating Profit 406 258 233 457 763 897 373 564 915 960 1,100 1,254 1,509 1,602 1,646 1,462 1,213
Operating Margin 10% 6% 6% 9% 12% 13% 6% 8% 12% 12% 13% 14% 15% 15% 15% 12% 10%

Income Tax (Expense) 40 56 37 46 69 90 62 118 192 202 231 263 317 336 346 307 255
Income Tax Rate 9.81%  21.79%  1595%  10.10% 9.10%  10.02%| 16.64%  21.00%  21.00%  21.00%  21.00%  21.00%  21.00%  21.00%  21.00%  21.00%  21.00%

NOPAT 366 202 196 411 694 807 311 445 723 758 869 990 1,192 1,265 1,300 1,155 958
(+) D&A 582 572 524 510 564 613 635 630 747 852 901 954 1,035 1,194 1,357 1,610 1,867
% Revenue 14% 13% 13% 10% 9% 9% 10% 9% 10% 11% 11% 11% 11% 11% 12% 14% 15%

(-)CapEx 551 547 472 553 780 908 744 900 1,068 1,218 1,288 1,363 1,478 1,592 1,696 1,788 1,867
% Revenue 13% 13% 12% 11% 13% 13% 12% 13% 14% 15% 15% 15% 15% 15% 15% 15% 15%

Unlevered FCF 397 227 248 368 478 512 202 175 402 393 483 581 749 867 961 976 958
% Chg -43% 9% 49% 30% 7% -61% -13% 130% 1% 1% 1% 1% 1% 1% 1% 1%

Discount Factor 0.25 1.25 2.25 3.25 4.25 5.25 6.25 7.25 8.25 9.25 10.25
PV OF UFCF 197 156 325 288 322 353 413 435 438 404 361

Culverhouse Investment Management Group — Technology Committee
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Multiple Analysis ””II

Il AVKR [l ASE JSET M KYE

3.0
20
2.5
2.0 15
1.5 10
1.0
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0.5
0.0 0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
EV/ EBIT
60
16
50
14
12 40
10
30
8
6 20
4
10
2
0 0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(M
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Sensitivity Analysis

=

Terminal Multiple Sensitivity Analysis

8.0x 9.0x 10.0x 11.0x 12.0x

9.0% -5.37% 6.98% 19.32% 31.67%  44.02%
9.5% -6.83% 533% 17.50% 29.66% 41.83%
10.0% -8.26% 3.73% 15.71%  27.70%  39.68%
10.5% -9.66% 2.15% 13.96% 25.77%  37.58%
11.0%| -11.04% 0.60% 12.24%  23.88%  35.51%

Long Term Growth Rate Sensitivity Analysis

1.00% 1.50% 2.00% 2.50% 3.00%
9.0%| 45.40% 51.43% 58.31% 66.25%  75.51%
9.5%| 35.09% 40.19% 45.96% 52.55% 60.16%

10.0%| 25.97% 30.31% 35.19% 40.73% 47.05%
10.5% 17.84% 21.57% 25.73% 30.41%  35.72%
11.0% 10.56% 13.78% 17.35% 21.34%  25.83%

Culverhouse Investment Management Group — Technology Committee



Amkor Revenue Mix

m Communications m Automotive, industrial and other Consumer = Computing
100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

2014 2015 2016 2017 2018 2019 2021 2022

(1) AMKR 10-K
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Amkor Revenue Mix (Forecast)
100%

90%
80%
70%
60%
50%
40%

30%

20%

10%

0%
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
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Amkor’s Margins Historically

25%

20%

16%

15%

9%
10%

5%

0%
Q12016 Q42016 Q32017 Q22018 Q12019 Q42019 Q32020 Q22021 Q12022 Q42022 Q32023

—Gross Margin ——Operating Margin

(1) Capital 1IQ
Culverhouse Investment Management Group — Technology Committee



Dividends Per Share Growth

=

$0.09

$0.08

$0.07

$0.06

$0.05

$0.04

$0.03

$0.02

$0.01

$0.00
Q1 Q2 Q3 Q4 Q1
2020 2020 2020 2020 2021

(1) CaplQ
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Limited Analyst Coverage

Coverage

Firm Analyst Recommendation Tgt Px Date]
Morgan Stanley Joseph L Moore "Jo.. € Equalwt/In-Line 11/08/23
D.A. Davidson Thomas Diffely "To..  buy 10/30/23

Baptista Research | Ishan Majumdar 4 buy 10/04/23
?

Morgan Stanley Initiation

) IONQ @ Navitas "

@:“_k_o; | QUGICOMAA GlobalFoundries
I 2 Technology! ; : > W @
Joseph Moore 4 SILICON LABS QONVO MicrocHP
Morgan Stanley Equity Research PR intel
Wolfspeed  onsemi ) ‘l
« Currently covers 26 companies |/< L/\ AMD
Education: RN
+ B.S. from University of California, San Diego REHRLTRES m{;’l:ll}l}(ﬁ%NTs &!ﬁ%& ©)) APPLIED
« MBA from Dartmouth College . MATERIALS
Ambarella 3 ,
Career: ANALOG e :
« Morgan Stanley (2011-present) NVIDIA. DEVICES J(| MARVELL
- Goldman Sachs (1994-2011) © BROADCOM: AAicron
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Potential for Domestic Capacity Buildout IT”T[

: “In the U.S., we are progressing our discussions to establish an advanced packaging and test facility. We
I have submitted our pre-application for chips funding and are actively working with customers and
: partners on long-term commitments to secure a U.S. manufacturing supply chain” — Giel Rutten,

I Ambkor Technology CEO & Director

Domestic Capacity Would Potentially Give Amkor a Rerating Opportunity

“Were Amkor to reshore capacity, and the market starts to perceive Amkor as a domestic
manufacturing player, we see a valuation rerating opportunity. On a 1-year forward PE, Amkor has
traded at a 1.5% premium to its Taiwanese peers (ASE, King Yuan, Chipbond), compared to GFS which

has traded at a 94.5% premium to its Taiwanese peers (TSMC, UMC, Vanguard)” — Morgan Stanley Equity

Research
Exhibit 21: On PE, Amkor has traded at a 2% average premium Exhibit 22: Compared to GFS which has traded at a 95%
over the past 3-years... average premium relative to its peers
AMKOr Premium e Amkor OSAT Average (ex-Amkor) Average Premium GFS Premium (%) GFS Foundry Average (ex-GFS) Average Premium
16 40% 45 200%

14 30% 40 180%
- \VJ\ 35 160%
v 20% 9
(WAL 30 140%
10 w ML ‘ 120%
S v 10% 25
V /] ~— 100%
9 20
\.—/\\/\\'/ 0% 80%
15

-10% 60%
U 10 40%

-20% s 20%

-30% 0 0%

8
6
4
2
0
F

eb-21 Jun-21 Oct-21 Feb-22 Jun-22 Oct-22 Feb-23 Jun-23 Oct-23 Jan-22 May-22 Sep-22 Jan-23 May-23 Sep-23

Source: FactSet, Morgan Stanley Research Source: FactSet, Morgan Stanley Research

(1) Amkor Q3 Earnings Call (2) Morgan Stanley Equity Research
Culverhouse Investment Management Group — Technology Committee
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Amkor’s Connection to 5G-Enabled Smartphone Technology Explained IT”TI

— Baseband
Baseband is the chip in a device that connects to mobile networks to deliver the connected experience. With improvements from 5G
capabilities, baseband will need to meet standard requirements of the network to support better connectivity and bandwidth.

= Apps Processor

The apps processor (applications processor) is “the brain of the smartphone”. It connects each function of the smartphone, and is
comparable to a CPU of a computer. The applications processor contributes to smartphone performance.

= Sub-system Modules

Subsystem modules refer to the different components within the smartphone, such as display subsystems or camera subsystems.

= RF Front End

RF front end (radio frequency front end) is an encompassing term for the circuitry between a receiver’s antenna input up to and including
the mixer stage. It includes the components that processes signals from the receiver to the rest of the device.

= Sub-6 Ghz & mmWave
Sub-6 Ghz and mmWave tech transmits voice and data through electromagnetic radio frequencies. mmWave refers to higher frequency
radio bands (24Ghz to 40Ghz) and Sub-6 Ghz refers to mid and low-frequency bands (under 6Ghz).

= Sensors
Examples of different sensors in the smartphone include GPS (global positioning system), fingerprint scanners, Face ID scanners,
accelerometers to change phone orientation, and more.

== Storage
Storage in smartphones can refer to internal and external storage. Internal storage consists of manufacturer-installed storage space
inside the phone for the system software. External storage consists of a “removable storage medium, such as a microSD card”.

= Wireless Charging

Wireless charging is enabled through creating a magnetic field around the smartphone to absorb and transfer into energy.

Culverhouse Investment Management Group — Technology Committee
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Management and Ownership ”ﬂﬂ

Giel Rutton, CEO Megan Faust, CFO James Kim, Executive Director

Joined Amkor in 2014 and
served as Executive Vice
President of Advanced

I Jomed Amkor in 2005 Served |
I six years as Corporate |
I Controller before stepping in as |

Appointed as Executive I
Chairman of the Board of |
Directors in October 2009.
Served as Chief Executive |
accepted the CEO role. More Officer from 1997 until 2009.
than 30 years of experience in Founded predecessor, Amkor |

the semiconductor industry. Electronics, Inc., in 1968. |

I she served as an auditor with 1
|

: |
' |
: |
Products until 2020 whenhe | 1 CFO. Prior to joining Amkor, 1 :
| |
: |
' |

September 6, 2023, announced James Kim and Susan Y. Kim (Vice Chairman) sold 10 M shares. The
shares are currently in the process of being reissued in a secondary underwritten public offering. JP
Morgan and Morgan Stanley serve as joint lead book runners. Despite the sale, the Kim family and
affiliates maintain majority ownership.

Culverhouse Investment Management Group — Technology Committee 22



Advanced Packaging Market Info

Advanced Packaging End Market Size
$10

Advanced Packaging by Type

100%

$8 80%
¢ %6 60%
s 4
$ 40%
$2
20%
$0
2020 2026 0%
mHigh Powered Computing m Consumer 2019 2022
Network = Mobile
Automotive = Industrial m 2.5D/3D = Flip Chip/SiP = WLCSP = Fan-Out = Other

OSAT Market Share By Region

Advanced Packaging Costs

2%
* AMD Ryzen 7 5800 40/0 i |
o \ 44%

23%

Same CPU with 2 more chips of 32mb L3 Cache and the
price goes from $300 -> $450 = Taiwan =US China

= South Korea = Singapore = Other

23
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Semiconductor Reference Material

The Semiconductor Process

plgSpllyl

Oxidation Etching Implantation
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Encapsulcmon PQCnglng

www.electronicsandyou.com

Packaging Use Cases

2009
Wafer-Level
———
Packages (WLP)
Fonin WP
Mobile e ¢
—
Processor R g
Fip Chip POP
ErTEr—
CPU / GPU e
Flp Chip BGA
RF Packages -,
8GA

Automotive
Packages

2014 Future
cm—
———
Fan-in WLP Fan-in WP »
- s —— ey el -
[ J— ore.
30 FanOut
Fip Chip POP FanOut POP
TerTSo= —_—
T Sy sl b T nnl T NS——
Fip Chip BGA 25/30 25/3%0
——— S
- - — [y
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s
o i Fip Ovp BGA

Memory Hierarchy Advanced Packaging Tech Over Time

PoP | PiP

Registers A
~1 KB (~100 b/core) .3ns
_ 256 KB (64 KB/core)ﬂ ns
()] ' —
8 1 MB (256KB/core) L2 Cache 3.3ns i)
2 2
o 8 MB L3Cacha 12.8 ns w
128 MB L4 Cache 42.4 ns
32GB / $5-10/GB Main Memory \\62 9ns
~200 ?/—1 TB s067/GB  Solid State (flash) Drive ~.1ms
2-5 $50TB  Disk Drive ~3m
\ 4
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Amkor Institutional Ownership Changes from 6/30/23 to 9/30/23 IT”T[

Top 5 Institutions Increasing Ownership Top 5 Institutions Decreasing Ownership

1 Mirae Asset Global Investments Denali Advisors
Up 464.8% Down 35.2%
2 CWM Advisors Yousif Capital Management
Up 295.0% Down 2.3%
3 GHP Investment Advisors BNY Mellon
Up 12.4% Down 1.7%
4 STRS Ohio Hanson & Doremus Investment Management
Up 9.0% Down 1.0%
5 New York State Teachers Retirement System State of Alaska, Department of Revenue
Up 0.5% Down 0.2%

(1) BuySellSignals
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