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2015: 50 years of an exponential

, 10,000,000,000
* 64 Gbit DRAM: 060 e
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. 20jo| M| (H0|: Moore's law)e WIS | Uit o 22 T |
oieH Anszel A5o1aid M V[ e —onse vy 2y
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A0l A HES £ -
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2019F Top 15 Semiconductor Sales Leaders ($M, Including Foundries) 2020F Top 15 Semiconductor Sales Leaders ($M, Including Foundries)
2018 | 2018 2019F | 2019F ! 2019 | 2019 2020F | 2020F
n:::: :::: Company Headguarters T:S:Iglc Total Tntall Tf:::?:: Total | Total Jf:l;{:'?:: :::z :::i Company ;Headquarters T::::glc Total | Total T::::‘IJIFC Total | Total 2::1:':::::
D-5-D | Semi 0-5-D Semi | 0-5-0 Semi 0-5D Semi
1 2 |intel us. 69,880 | 0 | 69,880 Jes832| o 69,832 0% 1 1 [intel Us. 70,797 0 70,797 | 73,894 0 73,894 a%
2 1 |Samsung South Korea | 75,698 | 2,843 | 78,541 | 51,750 | 3,860 | 55,610 -29% 2 2 |Samsung | South Korea | 52,486 | 3,223 | 55,709 | 56,899 | 3,583 | 60,482 9%
3 4 [Tsmc (1) Taiwan | 34,208 | © | 34,208 34,503 | o 34,503 1% 3 3 |TSMC (1) [ Taiwan 34,668 0 34,668 | 45,420 0 45,420 31%
4 3 [SK Hynix South Korea | 36,200 | 567 | 36767 | 22,201 | se5 | 22,886 | -38% 4 | 4 |SKHynix | South Korea | 22,578 | 607 | 23,185 | 25499 | s71 | 26470 14%
5 5 |Micron us. 30930 | o0 | 30930 J13960| o 19,960 -35% 5 5 [Micron { .5, 22,405 0 22,405 | 21,653 0 21,659 -3%
[5 6 |Broadcom Inc. (2) U.s. 16,454 | 1,735 | 18,189 | 15,917 | 1,789 | 17,706 -3% 6 7 |Qualeomm (2) TR 14,391 o 14,391 | 19,374 0 19,374 5%
? 7 |Qualcomm (2) UE. 16385 | o | 16385 |13300| o 14,300 A% 7 6 B::;_dmm Inc. (2) U.s. 15521 | 1,722 | 17,243 | 15362 | 1,704 | 17,066 A%
£ | &|n (ol Eeied Bl acind Eolio Bocill Bl s s | S ® L US| iaeme | s |iaest| 120 | e1s |1aces| 4%
9 9 |Toshiba/Kioxia (3) lapan 12,293 | 1,508 | 13,801 | 9,839 | 1,437 | 11,276 -18% ; e d " g '
10 | 10 |Mvidia(2) u.s. 11,951 | o | 11,951 J10514| o 10,514 -12% 10 | 9 [infineon (3) |__Europe 1734 1 3,804 1111383 J.438 | 3631 111,060 1%
11 | 15 [sony Japan 627 | 7,088 | 7,715 | 878 | 8,674 | 9552 | 24% :: t: :";:':m @ TJZ':;:]“ :3;; g ;3; ig';:; g i&;:; :i:
12 | 11 |[sT Europe 6628 |2991 | 9619 | 7,241 | 2,215 | 9,456 -2% 13 | 15 |apple® (2) us. 3:1}15 0 a:nls m:mn 0 10,040 P,
13 | 13 [Infineon Europe 5465 | 3,745 | 9,210 | 5366 | 3,580 | B,946 -3% 1 | 11 lst |  Europe 6475 | 3,058 | 9,533 | 6867 | 3,085 | 9,952 a%
4| a N Curope | 8,429 | 078 | 9407 § 7,060 | #98 | 835 &% 15 | 18 |AMD(2) | us 6,731 o | 6731 | 9519 o |9s19] mx
15 | 14 |MediaTek |2} Taiwan | 7,891 | O | 7891 J 7,948 | 0 7,948 1% — — Top-15 Total 301063 | 12,853 [314.816] 341631 | 13,787 |355418] 13%
= Top-15 Total 346,947]23,401) 369,348 §291,013 | 23 880 | 314 893 -15% {1} Foundry (2] Fabless 3] Includes aquired company's sales in 2019 and 2020 results.
(2] Foundry {2 Fabless 13) Formerly Tashiba Memory Source: Company reports, IC Insights’ Strategic Reviews database *Custom processors/devicoes for internal

Source: Company reports, IC Insights’ Strategic Reviews database

B K| 2| A}
IDM (integrated Device Manufacture) S 2 HF = A
Foundry BF = X 2 EFA A

https://www.icinsights.com/news/bulletins/Intel-To-Keep-Its-Number-One- Fabless (Fa b racation-less)
Semiconductor-Supplier-Ranking-In-2020/
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Top four providers collectively grow 40% in Q3

} Worldwide cloud infrastructure services spend ‘

US527.5 billion
Growth: 36.5%

USS$34.6 billion
Growth:31.4%

USS36.5 billion
Growth: 32.5%

' Others

¥ Alibaba Cloud

B Google Cloud

B Microsoft Azure
mAWS

Q32019 Q22020 Q32020

Source: Canalys estimates, October 2020

@ canalys

https://www.redhat.com/ko/topics/cloud-co ‘—is—paas

 Cloud/Data Center

- 82 7|Y: AWS, Azure, Google Cloud

o AETE:
« worldwide cloud market grew 33% this

quarter to $36.5 billion (2020 Q3) (Canalys
reports)
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o A|EHD:
« USD 21.46 billion in 2018
« USD 190.61 billion by 2025, at a CAGR of 36.62%

« CPU<GPU<NPU (TPU)
« CPU: 21 AMD, Arm

« GPU: YIH|C|Of, GPUZ|Ht2| data MIE{ (OfZ v2 O|A0| O
O| E{ MIEq)

« CQIH|C|OtS| Al 1999 1642 HHX| 550=

- o ($3)
o Aoy T (E7|HA, T S0)):
170-28071 (QI&l} AH|C|OF
- O 2| (O[AM=): TPU 487K (7+2)
o O ORAH (HA) -
- 2Iou N2 22Xt &S TPU 470

CPU 1200-19007K, GPU
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t"Ecl:g l.:l_l'Ex-'I AI& H'E (8‘?":2'%&” « 20193 2.6% global market, 40% growth/year
202085 SHX|, 656 - XY XS BHEX| 200-30074
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2015 2016 2017 2018 2019
=52 =4 =52 =4 =52 =4 =52 =4 =53 =4
(- [-]=) (- ]-]=) (- ]~]=) (- [~]=) (-]~ =) (- ]-]=) (- ]~]=) (- []=) (- [-]=) (- ]-]=)
19l SEH | 62717 SREH 62,005 ShEH | 97,997 HEEH) | 126,706 HEEH | 93,930
29| TSR | 45734 RER | 0637 | MERHURTE W FE| 42182 HSHE | 46350 RER | 43,036
39| MEGHURTE U S5 | 40107 MERHUREE U FE | 34,268 TSR 41,690 THEA} | 40,887 MFHE | 40691
ag FHEMII | 32687 SHEMIT | 29664 AeHE | 36037 | BHCASH0|HE | 2485 MEMTE | 22535
59| HFHE | 32002 MFHE 26472 BECAZH0| Y M4 | 27543 TNERMTE | 23119 BLCASHOIYAN 20657
6% MEMTE | H550 MNERFE | 24,415 MEMTE | 2313 A | 22960 R 20 251
I BHO oo H Hd | 21,915 A 17484 FMEMINI | 22099 AEHEFESUFE | 2127 HENTFZSESE | 20189
89| TesR | 148 | DEO~Zo|UHM | 16562 ghd 7 | 20,436 ST 19,669 EZE | 18,606
99l ST 16,458 T 1537 ST 18111 SEEHI(I] | 17,089 SHEEMI|T| | 14,082
108l HR227I7| | 10,038 EZetAEHE | 9605 TRE | 9177 HEE | 10,760 Eel~El HE | 10,292
' _",;":f - | 305,588 - 276,513 - | 337,345 - | 353671 - | 304,238
miﬁz?%) -| =80 - = -| =80 -| =85 - 5B

http://www.index.go.kr/potal/stts/idxMain/selectPoSttsldxSearch.do?idx_cd=2455
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=22 53%
. 19H90Lj°il MAL| BN 7Y & 10 7=
67
. 1985 Z2}X}stHO] Why Taiwan Matters?
- 1986 D|YEt=N| 27 No.1
- & BN 2tA] 100% (78%)
« U2 L O|FEEN HRES 20%2 — {55)
- CHTE Oj2{el gt X ZX} @
e TSMCS} nVidia 52| A& Ee8 =t No.2 . No.4
o M EEER|O| CHIF AMERZ e . onins
- nVidiaQ| A& Jeshen Huang é {@ P x
. AMDSI AFE Lisa Su
o A|7IEWT|E: TSMC, AEH XL, nVidia =A 9

Liang-Gee Chen, ISCAS 2021, Keynote
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https://www.mk.co.kr/news/economy/view/2021/05/508182/
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EUV (Extreme Ultra Violet)
FUV IFE 13.5 nm

- CHOF BtE X o] MH
HEH HhE o] M7 Cf. Deep UV: ArF 193 nm
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It’s just beginning!




