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FEEHE 300-325 325-350 350-375 375-400 400-425 425-450 450-475
2023/6/14 0.00% 0.00% 0.00% 0.00% 2.10% 27.70% 51.20%
2023/7/26 0.00% 0.00% 0.40% 7.00% 32.20% 45.10% 15.40%
2023/9/20 0.00% 0.30% 5.10% 25.10% 41.50% 23.70% 4.30%
2023/11/1 0.10% 2.50% 14.40% 32.70% 33.20% 14.70% 2.30%

2023/12/13 1.30% 8.30% 23.30% 32.90% 24.20% 8.70% 1.20%
2024/1/31 3.90% 13.90% 26.90% 29.70% 18.50% 5.90% 0.70%
2024/3/20 8.70% 20.10% 28.20% 24.30% 12.40% 3.40% 0.40%

2024/5/1 17.40% 26.30% 25.30% 15.30% 5.60% 1.10% 0.10%

2024/6/19 20.00% 26.00% 22.30% 12.40% 4.20% 0.80% 0.10%

2024/7/31 23.80% 23.60% 15.90% 7.20% 2.00% 0.30% 0.00%
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2022 2023
2022 2023
Q3 Q4 Q1 Q2 Q3 Q4
FIX 34 24
DM 2.7 2.0 08 0.0 0.2 0.7 2.7 0.7
EM 49 3.0 2.7 5.2 4.1 46 36 42
=G 19 0.9 15 13 0.5 0.2 2.1 0.8
Bl TE 26 18 0.7 0.1 0.2 0.8 3.6 0.4
ZE 19 04 (04) (09 (06 (0.5 40 (0.6)
H7R 15 04 15 0.6 1.2 1.1 1.0 1.2
hE 3.9 2.9 32 7.1 5.1 5.7 3.0 5.3
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SiREFEEMNSEE NS  mEFENTFFER

BERAR - XEEREE - 2023/03

2/R2&5%0 1Q21 2021 3Q21 4Q01 1022 200 300 4022 1023 2013 3023 4003
T 6,453 6,641 7837 7211 8216 7,721 7412 5,185 4,316 5,166 5,753 6,107
Qo0 36% 3% 18% 3% 14% 6% 4% -30% -17% 20% 1% 8%
Yo 161% 109% 63% 0% 0% 16% 5% 8 el 0% 0%
FE 1061 1,368 1,587 1405 1430 1332 788 309 382 654 755 §45
QoQ 32% 29% 16% -11% 2% 7% -41% -61% 24% 1% 16% 12%
Yoy 806% 299% 122% 75% 35% -3% -50% -78% -T3% -51% 4% 174%
Ef 3.574 3,844 4,804 4,956 5347 5,506 5,738 4,589 1,838 2,960 3.966 4278
QoQ 15% 8% 25% 30 8% 30 4% -20% 38% 49 34% 8%
YoY 150% 9% 73% 59% 50% 43% 19% 7% 47% 469 1% 7%
i) 1820 1428 | 446 849 439 882 886 287 1,097 1,552 1,032 1073
Qo0 116% 0% 1% 41% 69% -30% 0% -68% 282% 42% -34% 4%
YoY 96% 4% 10% 1% 2% -38% -39% -66% 4% 76% 17% 274%

1/30

L5 1Q21 201 3021 4021 1Q22 200 3022 4022 1023 2023 3003 4023
A 6,455 6,641 7831 7211 8,216 7721 7412 5,020 5,416 6,148 6,352 6,162
QoQ 36% 3% 18% 8% 14% 6% 4 -32% R, 130, 3% 3%
Yo¥Y 161% 109% 63% 0% 27% 16% -5% -30% 4% () -14% 23%
HE 1,061 1,368 1,587 1,405 1,430 1,332 788 299 448 667 753 771
QoQ 32% 29% 16% -11% 2% 7% 41% -62% 50% 49% 13% 2%
YoY 806% 299% 122% 75% 35% 3% -50% -19% 69% -50% 4% 158%
BT 3,574 3844 4,804 4,956 5,347 5,506 5738 4,402 3,491 3,617 4,495 4,378
Qo 15% 8% 25% 3% 8% 3% 4% 3% 21% 49 249 3%
Yo¥ 150% 91% T3% 50% 50% 43% 19% -11% -35% 344 -22% -1%
SR 1,820 1,428 1,446 849 1,439 882 886 319 1,478 1,864 1,104 1,013
QoQ 116% -22% 1% 41% 69% 39% 0% -64% 363% 26% 41% 3%
YoY 06% 74% 10% 1% 21% -38% -39% 62% 3% 111% 25% 218%)




SIRERN M2

2023 F ekt EEANRAREREZE25%

-y
2/2 < =50 2016 2017 2018 2019 202005 2021(F) 2022(H) i
TEF 12,149 14,366 13,629 12,353 15,207 28,143 28,534 21,433
Qo)
YoY 18% -5% 9% 23% B5% 1 -25%
{HEE 1,999 2,561 2,480 1,876 1,978 5,422 3,859 2,636
Qo)
YoY 28% -3% -24% 5% 174% -29% -32%
BT 7,393 8,380 7,928 6,796 0,329 17,179 21,181 14,043
Qo)
YoY 13% -5% -14% 37% B4% 23% -34%
=il 2,757 5,425 221 3,681 3,899 5.543 3.494 4,754
QoQ
YoY 24% -6% 14% 6% 42% -37% 36%
1 130 =250 2016 2017 2018 2019 20200F) 2021(F) 2022(F) 2023(F
EF 12,149 14,366 13.629 12,353 15,207 28,143 28,369 24,078
QoQ
Yo¥Y 18% -5% -9% 23% 235% 194
{HEE 1.999 2,561 2.480 1,876 1,978 5,422 3,850 2,638
Qo0
Yo¥ 28% -3% -24% 5% 174% -29% -31%
BT 7,393 8,380 7.928 6,796 0,329 17,179 20,993 15,981
Qo0
Yo¥ 13% -5% -149% 37% 24% 22% -24%
s=El 2,757 3,425 3,221 3,681 3,890 5,543 3,526 5,458
Qo)
Yo¥Y 24% -6% 14% 6% 42% -36% 55%
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Forward 1-year PB(fZ) Forward 1-year PE(fZ)

- BE5YE|  BEIFE| BE0F|  2007F|  2008F - BESE| BEIE| BENF|  2007F|  2008F
s ®H| vy BBl E | wH  ®H| BB 8K

o 193 1.70 159 160 228 095 16.02 1445 1460 17.04 2173 8.80
=)
. 157 140 138 146 221 0.89 16.18 13.85 1457 15381 2271 8.06
(IFFciES)
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Twse situation analysis

P/B 1.50 1.60 1.70 1.80 1.90 2.00 2.10 2.20 2.30
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B2 EHEMRIR (%)

BEERA =R~ IV SERR % i i==F MRFE  BILBUR

e +5.0 +2.49 +13.29 -16.77 -4.14 +37.55 +47.67  +217.20

FRFOR : Momingstar - $—2I4E%I8 - §£2023/02/28 - E& M7 %52010/10/21
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u T—rﬁz.ﬂ*ﬁzﬁ £ AR
1. IN4E . FERE(Hx - BIR - 1_‘_%1)
2.8 - FERME R DL - %R) £BE

2023%F2H tbi 2023%1H EEE
1 =L 8.75 =L 1 9.18
2 Bl= 3.56 B Ea Al 442
3 B Ea Al 3.56 =S 3.22
4 =Sy 3.21 PEpS! 3.17
5 PEpS! 3.13 =lh=) 3.09
6 BgiaK 2.73 =BE 2.70
7/ =y 247 SES 2.56
8 &IR* 2.18 (S 2.06
9 S5 1.99 yaliss 2.02
10 EF* 1.92 BBk 1.98
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m FER 431 = E=4Hf15.68
mEiEEEET739 wEEHAEER6.39
w Hih&EF5%4.09 = £7%E3.61
mJEER 246 P TX1.84
w i 15176 " BRI 1.49
wRETx117 " BiEEEF1.05
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B2 EHEMRIR (%)

BEERA =R~ IV SERR % i i==F MRFE  BILBUR

e +5.28 +1.50 +13.54 -16.43 -10.20 +40.71 +6848  +422.30

ERAIR © Morningstar - 55— RIEEIE - #%E2023/02/28 - EE M 17H%31999/07/19
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5 PEpis] 3.00 58 3.15
6 CREEER 2.82 CREEEE 3.03
7 i 2.65 BB 2.84
8 &HF* 2.64 (e 2.82
9 ToA* 2.52 ] 2.65
10 S 249 yaliss 2.51

FRFOR | BRI  2023/02/28 - REASHARLGHARLBREE  MIACRRY RESELEL - 3

* BFEAR T RER



BEFEE-EXIE

m IS 46.44 o

\ wBREHIEEI3]L =

m HithEEF% 388 mEEH3.36

" " BB 2 = SRR 1.76

fis 1 5% 0.97 AET30.55
finiE = 0.43 B2 130.21
F1EE0.19 Hith 0.17

KIELZO0.1 Sz =110.08

IR 5.61

BERAR « 5—21RIE - 2023/02/28 2







RREFRKRACERES

m Ao B SRS -

— Bl /EF BRI IRI7%/97% « FasT ARHKAGFHEERI90% E 5% -

— RIREESFREFTEOAFELRE - Data Center - HPCHEZE - KRB IKREW
- T2/ ECEEFoundry ~ ASIC/IPAR#S ~ ICE&ET ~ HPC - Al ~ Data Center
+ iPhone * EV ~ RE&ET -

— T HRFS R INAEDDIC ~ Fabless ~ Rl 7T HE - JABEHE - ASIC -

— EBI2HCPIFIB6%RIRE YL - 2B XBEFE /0649 LFFI67 ~ 2B4%EPMIE
46.8 EFH%I50.1 ~ FEBIFAMABAIEIEE1RH B180.8%/F184.37% ; 2HEBU TGRS
PMIE50.3 EFHZI52 ~ B8R 1B c &R 2023FEGDPRLEZRR+0.9% « 2HCPI&E
B8 5%FEE - 2HZEWAE S /00H16.7 EFARI29.7 ; 2BKEE HEEZEPMIE
50.1 EF%I52.6 « AT REEEPMIER49.2 EFZEI51.6 ; &2 E5T1-28 9 MEE] &
F518.8% - IH=RIINRFRIDEI1I1IDERE « BLEZE EFH - FEE F22023
FGEDPFIBEREA+212% ; mEBETHOIATEREI16.6% - S - EIKABLKEIE
RIBEEFEY  RREHEBR AERWK - FEREFRE -

— Al ~ HPC ~ JREE ¥ - ASIC/IPARF ~ ElR{IBE B - BRFEiES
&

1.

EEEES

I

38



AN CES

F—EEIWERES
aHEE K=k
e (—ikE / 1Z8E)

= o/ (— ‘nﬂ _ _
gi (])-:EO//Z §|§Eﬂ§2) ) r=p-c A EF 0.16%

RERE =k

ELET S RRA*

RERTT iR =S LF}

BiEH%EX S EELHA
(—HgT+3H)

BEYVIEIE .
Benchmark B

BERR : F—2RkE , AEEZHREE  IERENBERLTREZAESES 8 AESABRERS RR4 - 39



il

F/MEZR

BHERHE [ a-¥o 1999/07/19

SEHE Rl REEE B=E
sHEER Ei=k: e RR5*
BEE4RA EEAEBE2%
CSEYNCI F—Ei(E REIRTT BN

i E 5F 1.6% - BF 0.15%

EVIEIE
Benchmark

BEHERS E=EXHA
(—AgT+3H)

AL

BERKR : F—2kE ; AEEZHREE  EERENBEANLHTRBEEFER - 8K EEEBSEHRS RRS - 40






ExRsmiERE(Ed

BREB/EXRZERBHUE

9|

SCITEE = e BT
NB/PC =z ;‘;gi o
PCEER max Fss SRE)IC
REE e E0I A
== WETTF KGR
gA{l s
A= Te
E=iTE
£ BNERIS
ARZE
HEEEE

BORISOE : SEEIBETAL - 2023/3/9 "



EXRNMBEEF LA P

EXR R AT FE/DOIZE

Inventory - Days >40% higher and dollars >80% vs. pre-COVID, partially on price increases

Dollars ($B) Days Dollars Change Days Change
4019 4021 3Q22 4Q22 4019 4021 3022 4022 vs.4Q19 Q/Q Y/Y ws.4Q19 Q/Q Y/Y
Total 61116 51703 $200.1 52075 42 53 67 68 86% 4% 2% 61% 1% 27%

Analog/Passive 5185 $268 5302 %322 76 81 8 97 4% 7% 0%  28% 12% 19%
Compute Suppliers 5480 567.7 983.1 5891 75 91 116 128 86% 7% 3% 7% 10% 41%
Comms Suppliers  $4.7 5103 6146 S143 54 79 103 117 205% 2% 39%  118% 13% 48%
Distributors 685 6111 139 5140 45 46 52 55  65% 1% 27% 1% 5% 20%
ODM/EMS 689 6136 179 5183 50 73 84 83 107% 3% 35%  65% 2% 14%
OEMs 230 5408 S405 9394 18 26 31 28 7% 3% 3%  56% -11% 5%

ERFR : FactSet, - Edgewater Research estimates - 2023/03/07 43
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2023Q2 ¥ EREEBHEQOQHELE - FHFYOYEIE

Periods of Three Sequential Quarterly
IC Market Declines

Period Year 1Q z2Q 3Q 4Q Annual

1 1981 -8% -1% -2% 3% 10%

2 1985 -18°% -8%% -8% 2% -19%

3 1996 -9% -14% -3% 8% -9%

4 1997 -3% 4%
1998 -10% 6% 5% -9%

5 2001 -20% -20% -11% 1% -33%

6 2018 -9% 14%
2019 -17% -1% 9% -15%

7 2022 -9% ~-8%™ 3%
2023 -3%* 3%* -B%™

“Forecast
ERMRIERE : WSTS ~ IC Insights ~ TuE1%E - 2023/3/13 45



DDIZE{E

DDI design house DOI FiEZI151 days
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ERZJR : Morgan Stanley Research - 2023/3/15 46
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ERZHIR : IDC ~ Macquarie Research - 2023/03/20 47
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FTEICHEREIEE K Chiplets(Al =IK) IRAKER

2017 2018 2019 2020 2021 2022 2023E 2024E
Intel server CPU Sky Lake Cascade Lake Cooper Lake Ice Lake SapphireGranite Rapids|
Rapids
Emerald Sierra Forest
Rapids
Intel PC CPU Kaby Lake Coffee Lake Ice Lake Tiger Lake Rocket Lake Alder Lake Meteor Lake  Arrow Lake
Comet Lake Raptor Lake
Intel PC GPU Alchemist  Battlemage
Intel HPC GPU Ponte Vecchio Ponte Vecchio Falcon Shores
Next
IAMD server CPU Naples Rome Milan Genoa Post Genoa
/AMD PC CPU Ryzen 3000 Ryzen 5000 Ryzen Ryzen 8000
5800/7000
/AMD PC GPU Navi 14 Navi 10/21 Navi 22/23 Navi 31/32 Navi 41
/AMD HPC GPU Instinct MI200
Apple PC CPU M1 M1 Pro M1 Ultra
M1 Pro Max M2?
Nvidia HPC GPU Volta Ampere A100 Hopper H100 Blackwell
Broadcom switch Tomahawk 3 Tomahawk 4 Humboldt Bailly
Trident 3 Trident 4

ERIR : Macquarie Research - 2023/03/20
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AIXEIEAREE
Enterprise server Al inference Al training
CPU 2 CPU 2 CPU 2 CPU
US$2,500 US$3,000 US$4,000
GPU none 8 GPU A100 8 GPU H100
US3$24,000 US$36,000
DRAM 300GB DRAM 384GB HBMZ2e + 640GB HBM3 +
1TB server DRAM 8TB server DRAM
US$600 US$4,000 US$22,000
INetwork / PCle 2 * 64 lanes PCle 2™ 64 lanes PCle 2 * 64 lanes PCle
96 NVLink-3 96 NVLink-4
US$500 US$2,000 US$3,000
total US$3,600 US$33,000 US$65,000
server price US$6,000 US$50,000 US$120,000

GPU board price

Source: Macquarie Research, March 2023

DGX A100 US$90,000

A100 40GB PCle 4
US$6,000

DGX H100 US$150,000

H100 SXM5 80GB PCle
US$25,000

ERIR © Macquarie Research - 2023/03/20
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Deep Learning Inference Potential Chinese IC Designers
now under US embargo

x86 CPU AMD AMD
Intel Intel
ARM CPU Alibaba (Yitian 710) HJ Micro
Ampere (Altra) Hygon
AWS (Graviton) Phytium
Fuijitsu (AB4FX) Sunway SW26010
Nvidia (Grace) Y-Semi
GPU AMD AMD Biren
Nvidia Nvidia JiandJia
Meta X
Tianshu Zhixin
Zhaoxin
FPGA AMD (Xilinx) AMD (Xilinx)
Intel (Altera) Intel (Altera)
ASIC Cerebras  Alibaba (Hanguang 800 Huawei Kunpeng
Google TPU AWS (Inferentia Huawei Ascend

Baidu (Kunlun
Intel (Habana

[ N

ERHRE : Macquarie Research - 2023/03/20 51
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GPT #HE S RER
YEAR £ #(104&)

GPT-2 2018 1.5 40GB
GPT-3 2020 175 45TB

GPT-4 2023 Over 10007 -

ERHR : OpenAl ~ 851258 - 2023/03 54
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GPT-4 HREMBSHEENEZREE

GPT-4 3-shot accuracy on MMLU across languages
Sandom quessing _— Internal factual eval by category

shinchilla-English ~ §7.0% Accuracy
PoL-Eiotsh 0 o 5 chalgpt-v2
cer-a5-2ngten - 7 chatgot-va I
GPT-4 Engizh - e s chatgpt-vd I

gpt-4
spanish = s
German S s
French ~ T s
tndonesion [ e
Aussian =1 e
SRR
eanan= e
Greek ~ e et
st~ o9t
Mandirin =3 so
M-

o=
g~ 72:2%
e~ 72 5%
Moo < 22% o

Ll aming  fechiobgy  wing  history math science  recommendation business
1
B0% 0% mm

ERHIR : OpenAl - FE#81%ER - 2023/03 55
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800 12
97 10.2
600 CAGR = 6%
400 6
200 3
CAGR = 22%
- 0
2020 2021 2022F 2023F 2024F 2025F
mmmm Total Al semiconductor o Total semiconductor —- Penetration rate
ERIZKIR : Gartner ~ S E1REE - 2023/3/14 57
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Al 18] Ak 7%= 48 14 B 4 FR 35 5K

AT B = B

PCle Retimer Al & H LZBEB SR A& >0 SHiR1E @ ew
PERE IS E % B A8 > i@ 5 {f£PCle I/'O #E € 4 Re-timer

e ¥

CCL PCle5 ~ 400G Switch % 32 1# ] Very/Ultra Low Loss %
45 JCCL

ABF AT GPU & #4& Fl ABFi ik - H doHiF 912 3% & — 4%
JEFH A 122 R &

AL 2 ATl & R A S a9TDPEH A 3| K A gz pBidn
/EVAC/3DVC » L E T H 2 A AT 69)RE 5

A AlServer 4 VE FZ®HIbA L @ FETFAH P 5 EE
IV FE L)

) Al Server i@ % 2 4-10U 43 #.3% 3t - tb @ F)IR S &
- i - R o

Switch AT 3| & 3k 3% 5] AR 235 % £ 45-BC 400G 5 4% &% 3¢ 48 35

FRISOR : EFDIRRE - 2023/03 8
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Build Plan (mn) 3Q22 4022 1Q23E 2021 2022 2023E
60.0 47.0 520 73.0 53.0 38.0 236 232 224
12.0 13.0 135 205 120 9.0 58 59 48
9.5 8.5 11.0 145 9.5 9.0 4 44 42
56 4.0 10.0 54 49 4.2 23 25 22
18.1 191 151 75 /3 61
4Q22E 1Q23E 2021 2022 2023
1% 6% 4% -14% -12% -19% 12% -1% -3%
-8% 1% -10% 32% 0% -31% 0% 3% -19%
12% 13% 10% 0% 0% 6% % 7% -3%
10% -17% 61% -17% -13% 5% 28% 11% -14%
5% 21% 1% -24% -25% -23% -24% -2% -16%
EHRIFGR : IDC - HTI - 2023/03/16 59
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e

h
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« MacBook 15.3": M3 (3nm) « iPhone SE: Apple modem « iPad: 20.25" foldable OLED
* iPhone 15 « iPad: 11" OLED » MacBook: 13.4" OLED
« iPad Air 10.9": /\EFr « iPad: 12.9" OLED « iPhone 17: AppleEF (?)
« Watch S9: /\&#r » MacBook: 14"/16" Mini LED, « 2d gen MR
* MR: Micro OLED, Pancake Face ID « 15t gen AR: Micro LED
« iPhone 16: Periscope (two « Watch S11: [0
models)

« Watch S10: Micro LED
- AirPods Lite

ERAOR ¢ HTI - 2023/03/16 60
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