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WORLD SEMICONDUCTOR, PCB, AND GDP FORECAST

Year-on-Year Year-on-Year
: . Year-on-Year
Semiconductor Worid PCB
Growth AN GDP Growth
50% = copottopzn - 25%
Searshear choms Printed Cirouit Value | L 5.0%
Growth 2010 :
40% - - 20%
- 45%
30% - 15%
r 4.0%
20% - - 10%
A F 3.5%
10% - i A 5%
e
W=l r 3.0%
0% — 0%
F25%
- - _ .5y
-10% ey 5%
- 2.0%
-20% - --10%
5 o
30% i GDP Rate of Change 5% [ 15%
-30% - _-15%
YE 2008 -1.5%
Q12008 26% GOP Rate of Change 1.0%
5 E 2d Circuil e e
_40% — Q22009 -2.0% e o Q12020 -18% =-20%
)\ L 059
-50% YE 2020 -3.2% 25% 05%
2001 2002 2003 2004 2005 2006 2007 2004 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023E 2024F 20257 2026F 2027F 2028F
Dn vied
Val IU: -200% -6.0% 6.6% 153% 5.8% 11.1% 56% 14% -148%27.3% 56% 05% 08% 23% -3.7% -20% 86% 6.0% -1L.7T% 64% 241 1.0% -150% 5.0%
Growth
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EECMH e

Prismark 3¢ iz 2000~2027 # PCB % i} 3= 3B 4

GEOGRAPHIC MIGRATION OF PCB MANUFACTURING
2000 TO 2027

China will remain the major
PCB production site with
51.8% 50+% global production share
by 2027.
Japan, Taiwan, and Korea will
focus more on substrate
production.
384% +  SEAis likely to achieve high
il 27% single-digit CAAGR growth
from 2022 to 2027.
$6.780 475 1z 2 11 Danw 2 W 4.+ Strong growth in SEA due to:
$2.5Bn 37.98n $2.28n S $7.380 - Customer push and
200 20 20 a0 demand shift
Eurcpe £ “’ghgaﬁ‘&am’?ﬁu w0 ”;‘;p;;g?zcﬁméf’fm - Server, communication,
$10.98n ina o . .
II L e ‘AA 1o 104% 10.6% automotive electronics

53.3%

$46.88n
$43.68n

K| = 56.98n 56 6 $%.157 $9.680 - Heavy investments by
2000 m:n zomm o Taiwanese and Chinese
Americas 0 | L PCB companies.
o Korea 2227 CAAGR: 1.7% (>$10Bn from 2022 to
$5.680 = fiqw 136% 2027)
oot B Ts11. 18,5 12280 +  Strong growth of PCB
production in SEA:

2000 2010 2022 2027
SEA/RQW 22-27 CAAGR: 5.9% s“_m_,s.s.gsn ”
High layercount ML
- Substrates
HDI

Thailand, Vietnam, and

Malaysia PrisMARK | 20

% 2% 1%
i s2.28p $3.28n

200 200 2022 2027
Talwan z2-27 cAAGR: 1.9%

© Prismark Pariners LLC
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Semiconductor Market 5-Year Outlook

Total Market Revenue | USD

58008 “60%

2022-2027
CAGR +5.3%

56008 +a0%
54008 +20%
$2008 +0%

20%
2018 2009 2020 2021 2022 2023 20248 20250 20262 2027e

mm Total Market ——Total YoY%

=IDC [

Seurce: IDC Estimates

I M RLET EEY

Supply Chain 5-year Forecast

Revenue | USD

+4.4%

+8.1% 35038
5008 54828
+14.0%
S4468
IPLicertsing
OSAT + 3.49 +12.4%
' +13.9%
e Materials o sste 7
EX $458
+24.1% s3488
$ases 5448 ‘
$3008 20.6% /!
s2718 $408 - $1708
5358 $1678
208 5398 s1408
s2008 | o s1248
’ $318 51058 !
978 |
5268
s618
s1008 $1828
| — $1568 SRS
SR s1318 s1258
e s918
$08
2019 2020 2021 2022 2023e 2024e 2025 2026e 2027e

mDesign mEquipment = Foundry mIPLicensing = OSAT Materials

C.hiestXid &

LR (O #P 21/ RELXERMALNER (International
Technology Roadmap for Semiconductors - ITRS) - & & L % & ¥ i1+ @
gedpe 0 22016 # 77 ITRSeHX HMA ¥ T A K ER 4 87 oL
BP0 RS L 2021 ER L BL ] > RAFHAIZEY DR HH
BB RF LA BR TR g B e BRR W AR PR I ¢ b
%ﬁ£HHFWfﬁJwMﬁAJmﬂw 7ok Rt RN E £ Rk S
Sl AR M bR B @iﬁ% o RERBL S IEFE
¢ (IEEE) 32 M R 7T & £ F) (Heterogeneous Integration Roadmap » HIR)
AR A ER [TRS d 7 AL EAE A Rt igd ¢ i
ELEe

g5 [EK 110 # 8 " dr 4 > Fpdp 3] 2025 & 23k L3P L A B #-& b7
68

oamma3
Saurce: Campany Filings, IDC Estimates
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hipdt AR & Rt F (2020 & 27 2025 # T B )

FERERAMBELEEY sfigdE spnis

100%
3
B gou
2 s0%
o
0%
2020 2025(f)

WRRR - THRENERER

ASF Yole# g o FERAEAEAE 2021 & 2027 £z #E4F & = &
F (CAGR) mw 3 erggw]i& B 5 2.5D/3D 35 21. 7% ~ % & 3k A £ 5| (FCBGA)
?kf%illll/o‘ 5 21 (FO)A ]i‘j’ig H%% ﬁsal‘ﬁsa 7 "J'i‘j’;%(FCCSP)ﬁ';{gZL/O,
P B S RETE(SIPIA s d S o 3EAILCSP) 3 2 RAT 6 Mty
> £ g ; @iﬁ%é_%fﬁ%ﬁﬁ & FEF (CAGR) #fe 5 12.7%
ADVANCED PACKAGING REVENUE FORECAST
Packaging revenues gain momentum - chiplets are a main factor

Advanced Packaging Revenue (3B)

=
S
@Y_OLE 7
BB S Hve T Lg% ) S P (Chiplet) Bplraits > i
RAEBEFL ZD F L v o IR 2021 #ean 24% 23] 2027 E e

39% -
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CHIPLET PACKAGING VS. OTHER ADVANCED PACKAGING FORECAST
In $B

CHIPLET PACKAGING MARKET SHARE - 2021 CHIPLET PACKAGING MARKET SHARE - 2027

Advanced
Packaging
wi/out Chiplets,
$22.79 ,76%

Advanced
Packaging
w/out Chiplets,
$37.77, 61%
CAGR202]—202’7

+12.7%

High-End Performance Packaging, with some of its platforms incorporating chiplets, is expected to
pick up more market share in the comming years reaching 39% in 2027 up from 24% in 2021
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3 % * M (Antenna-in-Package, AiP) e & stis 2+ % (SiP) 24 % %éﬂﬂltﬂﬂ
Poe 4R (FOCSPY & 5 A4 § R £ o 0o vh > G M BTN 2 i
@R R APRT o I R R H R R Y ARE S B 314
e R BT SRR hE R o

PACKAGE SUBSTRATE LANDSCAPE

2020 2021 2022 2027F

FeCSPFCORAM FCCSPIFCORAM
TOTAL: $10,188M TOTAL: $14,410M TOTAL: $17,415M TOTAL: $22,286M
2022E/ 2022-2027 2011-2021
(Value $M) 2020 2021 2022E 2023F 2027F 2021 CAAGR CAAGR
FC PGA/LGA/BGA $4,616 $7,033 $9,265 $8,841 $12,669 31.7% 6.5% 54%
FCCSP/FC-DRAM $1.964 $2,565 $2,925 $2,631 $3,656 14.0% 4.6% 9.6%
WB PBGA/CSP $2,356 $3,032 $3,257 $2,865 $3,499 7.4% 1.4% 2.0%
Module $1,252 $1,780 $1,968 $1,736 $2,462 10.5% 4.6% 6.4% 5
Total $10,188 $14,410 $17,415 $16,073 $22,286 20.9% 5.1% 5.3% §,
§
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