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2019 W] E 2] WA A AMu e} ArfEEZ 59o] DRAM, NAND flash ] 32L %
4o 2 Qlal 2018 M) 31.5% 7Haeh Zo® FAFHET 2018 A K A&
e A sego g Qlste] 201910
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(H 1-1) MA BH=A| AlY MY

(S U g
P 2017 | 2018 | 2019%p | 2020p 128;}19 =
S7HE | S
Analog 22,692 24401 23085 24534 54%| 6.3%
Discrete 20448 22731 22317 24053 1.8%| 7.8%
Total Memory 130334) 162,778| 111497| 136,058 | -31.5%| 22.0%
General- Micro-components 67,8401 74,815 73,537 76,472 -1.7% | 4.0%
Purpose Optoelectronics 20899| 31,9009 32,680 34296| 24%| 4.9%
Nonoptical Sensors 10362] 10489 10,628] 11390| 13%| 7.2%
General-Putpose Logic 12,847| 13453 13771 14556] 24%| 5.7%
;ﬁ;ﬁi dipglrl(c)i:;/r 24545 25264 24346 29423 3.6%| 20.9%
Discrete Cellular Baseband | 3708 4153 4284 7363 32%| 71.9%

Discrete Graphics Processing
Uais (GP) 6856) 8262  7262|  7.934| -12.1%| 9.3%
Ap;i;ion_ /r;;i ﬁiﬂ%ii:ﬁ)r 15439| 14829 14,646| 18398 -1.2%| 25.6%
Specific Power Management 10562 11431 10957 11529 1% 52%
Wireless Connectivity 10,792 11362] 11,651 12564 2.5% | 7.8%
Other Application Specific | 23,082 24800 24234 25927| 2.3%| 7.0%
Wired Connectivity 20515 22,122 21931| 23103 0.9%| 5.3%
RF Frontend/Transceivers | 11,802] 11831 11467| 13,009 -3.1%]| 14.2%
A A 421723| 474,631| 418,302| 470,698| -11.9% | 12.5%

L8 Gartner(2019a)
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20193 AJ22BIHEE A A 2] 739 Micro-component -5 ol 4 2018 thH] -1.7%
2 Micro-controller %% (2018A thH] 6.6
Eg FF9 FoFFH0E et AFFEI}F FHAskdt

2020 A AA A A HEE WEEA] A S EAE Qs 2019 thH]
125% 2374e 47079 @& 7158 Aolth 53] w2 jhEA] A2 H 7t
A9 stetA 7t b stE o oF 22.0% F7Fe Argelth 20209 ToTAHEJAE ), 8]
dlolE, AI(Q1FA5), Z5, 56l 28] ml 2] FofolA] DRAM 42 2 NAND flash
of &gk W&zl 714 stehAl

=

2yl 7Fd 2 g A

-

N

o TR ASHOE F71E Agoln, AL 271
7F g stE o) AAAEC] Ut Aiolth A|LEREEA Eokl M= 5G A St
O3} Integrated Baseband + Application Processor, RF Front-end * Transceivers A]7go] A

Aoz g7 S71E Aol
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F Ol z{0

(B 1-2) MAl o=22] BH=a|| Al & 3

=2 =
(ghel: wimh ]
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x{ 1 EH u] A Z]—E)

T 2018 2019p 2020p
99,872 02,435 70,700
DRAM
38.5% -37.5% 13.2%
57,951 44544 60,499
NAND flash
7.8% -23.1% 35.8%
4,518 4,050 4,063
Other Memory
4.9% -10.4% 0.3%
. 437 468 796
Emerging Memory
125.3% 7.0% 70.3%
162,778 111,497 136,058
Memory Total Market
’ 24.9% -31.5% 22.0%

L8 Gartner(2019a)
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A DRAM AR E 2 SR A (F5Y) 2 FHMillions of Gigabytes 7]
THLE AuEE, 20199 = AEH A 784 #5517 PC DRAM 87} &

o
7V .00, 2omhEE o] DRAM LI Z7HHATh o] 1ol Au B A4 DRAM
M
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F87F 7Ktk A¥ 9] DRAM 2% dlole] Edf¥ F7tel uhet 2018'd thy]
19.6%5 7t dubA el A5H FoiEodAM DRAM FLE Fadtal, AvEE &
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SF5H0E FuE A0E dlgsA AulE DRAM 27k A4H 02 F7bel

(B 1-3) DRAM HI=AO] 22 +23E £+2F g 4 HY
(SF9]: Millions of Gigabytes, AdthH] A74E)

%9 DRAM £2.7 2017 | 2018 | 2019 | 2020p 1_;;}; ;;}g

Data Processing Electronics 5,357 6,343 7,250 9,101 14.3% 25.5%

Servers 2,224 3,081 3,683 5077 | 19.6% | 37.8%

Desk-Based PCs 499 496 553 602 | 11.6% 8.7%

Traditional Notebook PCs 562 529 557 605 5.4% 8.5%

Ultramobile 409 452 534 646 | 182% | 21.0%

Tablets 322 329 330 353 0.3% 1%

Gtaphics Catds 129 148 158 195 6.7% | 23.4%

Printers/Copiets 48 54 57 61 5.8% 8.1%

Other Data Processing Electronics 1,164 1,255 1,376 1,562 9.7% 13.4%

Communications Electronics 4,545 4,931 6,194 8,121 25.6% 31.1%

Digital Cellular Handsets 4,256 4,536 5,698 7515 | 25.6% | 31.9%

Traditional Mobile Phones 29 22 17 14 | -234% | -15.0%

Smartphones 4,227 4,514 5,681 7,501 | 25.9% | 32.0%

Other Communications 289 395 496 606 25.7% 22.1%

Consumer Electronics 1,060 1,324 1,562 2,016 | 18.0% | 29.1%

Automotive Electronics 55 79 109 149 | 38.0% | 36.7%

Indusrial Electronics & Milary/ 52 603 | 674 | 826 | 119% | 225%
Civil Aerospace Electronics

Total 11,530 | 13,279 | 15790 | 20,214 | 18.9% | 28.0%

ZFE: Gartner(2019b)
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2018'd thH] 231% 743 445

12

=y
312 2E NAND FlashA 3RS 8 SR A4 H(FE) 4= 3K Millions of Gigabytes
715 402 A HEE 2019@0= F2 42391 SSD(Solid-State Drives)& NAND
Flash 27} 5718t o, obgd AntEEL 7F A& ' Vel Slth

_{’:
SRol = 10T, WElo]B, Q1BAS Ago] 4HRA Hold A4 §2o] 7]5}

F9 428219 71Z HDDE sSD7F A & Ao & Awdr) o}&2] sSD 7|&o] B
oF wE QlE o]~ st 2 A FHEE siete] mel 7S 8 A A

A7k B 714538 2 Aol

)Jl

HDDY o

(E 1-4) NAND Flash BF=4|9| 2 £x¥ £22F 515 ol XY
(&$1: Millions of Gigabytes, Addiy A48

2 NAND 87 2017 | 2018 | 2019 | 2020p ;;}; ;;} %0
Electronic Data Processing | 103,053 | 145742 | 206,653 | 271,797 | 41.8% | 315%
Solid-State Drives 69,562 | 106,646 | 158,508 | 213,107 | 48.6% | 344%
Others 33491 | 39,096 | 48,145 | 58,691 | 231% | 21.9%
Communications Electronics | 50,142 | 89,607 | 133324 | 169,028 | 488% | 26.8%
Phone, Smatt OS 58404 | 88,111 | 131,106 | 166,049 | 488% | 26.7%
Other 738 | 1496 | 2218 | 2080 | 483% | 344%
Consumer Electronics 0115 | 11403 | 15024 | 21,119 | 3L8% |  40.6%
Automotive Electronics 1893 | 2590 | 3452 | 5012 | 333% | 452%
Industrial Electronics 1,502 2,027 2,659 4,141 31.2% 55.7%
Total 174706 | 251,368 | 361,112 | 471,098 | 437% | 30.5%

2+E: Gartner(2019¢)
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38 37 3 (s
307 % 303

z 0, .
b3 956 241 244 246 935 243 246 )39 237 232 2%

Lo DRAM_DDR4_4Gb_512Mx8_2133MHz -’ NAND_64Gb_86+8_MLC
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AA W 2] WEeA 714 58S A3 EH DRAMS 4Gbit 715 3
d 6 o]3 &}k et A 2 A EE U TE NAND Flash 64Gbit H+ 7FE%E 20193 %6
4 o]% &tk StAAE eR 2 k. 35 20201 AFEE7] ©]F DRAM % NAND

Flash 7442 A2l wE JsAE vebd Aol

2019\ BHEA] AL 2018 ThH] 17.9% 74T 115% 79859 908 FA %
o vlme) WA Age) FRTEAAN FFEIALEN ) o), A F
! Zstero 2 ojojx] Aikelo] Fasigitth 53

A (application) 1 HloJE AE JA ] G (Server) B APFEE 58 (Mobile) &] &+
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AR WY A 228 AAY 91 wE AP FE(12.5%) . 2
E UER I Slth 2 &8 9] 82% HlFs WERHA le w2 FEolA Bt
o|U 2~ AAE(34%)S YERIEA, 20183 191914 2019 292 =917} Srobsith
AR mAlFA A SHH Tl i HW e, et ol tg FAE
ZAskstal Slol A& AFAEE AT Agelth
SKatolg e wiie] wreA o] A2 st QI3 /M H& molus ARE
(-38.0%)= 71538, ARG & 54%E 3915 VYERTE vlo] A28 A EZA (Micron
Technology) &= W1 E2] RH=A] m]& ZA2(32.6%) 2 <8l Al AR 4802 4915 U

2) 20154 olulIE HEEHS AFEial AMES HEEZ 07 HASYh o F 2019‘4011 HETHLE
47 QAFE FUsE vim AR PR FAE AR HE CANFE 7|9E SWROER
e &4

Bl

i
BN

3) 2ntEE By 5AP J wWolA FHS VEHE Ak WA 71949l NXP Q1F
YA, F5 F=Y FAS ¥ Xl 2019d 7€ e 7o) wE

4 B9 BA7E9 EFZFE 3 (standard-essential patent; SEP) SEPO thall A 3432, H]AE A
olw, &2H<l (FRAND) 7128 53] 7|&& T o Eolgo] tigh vl5 AgAH 1L
FTC)S &% A7
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o Aoz Avdn
(B 1-5) A MA BH=A| Al AR TOP 10 &2I(2E)
(el wRk 2a)

%(\)18 2019 14 2018 2019 Ad Ty 2019
=9 | =9 T T AE A &
2 1 Intel 66,290 65,793 -0.7% 15.7%

1 2 Samsung Electronics 73,649 52,214 -29.1% 12.5%

3 3 SK hynix 36,240 22,478 -38.0% 5.4%

4 4 Micron Technology 29,742 20,056 -32.6% 4.8%

5 5 Broadcom 16,261 15,293 -6.0% 3.7%

6 6 Qualcomm 15,375 13,537 -12.0% 3.2%

7 7 Texas Instruments 14,593 13,203 -9.5% 3.2%

8 8 STMicroelectronics 9,213 9,017 -2.1% 2.2%
12 9 K,IOXIA 8,533 8,797 3.1% 2.1%

(Toshiba Memoty)
10 10 NXP 9,022 8,745 -3.1% 2.1%

Z+E: Gartner(2019d)
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Ao A ofok AT AT 5 Q7] WRolth
54 34 o) F FE Bl AL SaeFo HoEE AjH s
&30 SRslok Bk o2 Qs FEL A% HAo @

RGN WSl AE Aol FRajeh mebd AL ALA S5 % F2

2y
T u FHPE 2 oA FFE o] Hi S £FS 1T R
A

612 So} (17 1-2)9 72o] ALS] &3 F2o] Qo] BEFH T TEBAe
e A5 Ao] AHofopath 58 AL 2 7EHE HlojE 2 A4 e

Alo1Adel wlel v Z7] Wl vl - 2EA - IENT T A
A 5 e A3AT HEAVF 87

AI9] FEZ 913 HEA] StEF O] 2 GPU, FPGA, ASICH 2+ QIFAl5 7H:7]
(AT accelerator) 7} BB Tk Qg A o= & H S&422 7T & JEF ©]

2 AYU3t= 7S Z2AA T gl 9= Aot

84317 Data center * Sever Edge Device
4654 (Central Cloud, vitulariztion) (Edge Cloud)

Edge .
: Computing |

FZ Inference

ASSP

Cloud

| Computing ] ASIC Neuromorphic

EI= Training

Al 75715 ATE Y3 A2 A 7438 9 AAE A0S Y8 A3
WA 2 ol7lel A 2 9 S8 W ejol wEl IA GPU, FPGA,
£ CPUSt AAF o £25E, 7FE ZRA A
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H A0 R o|FolA &= AAMH, Al HEAd Hold GPU TAHLE 73
A7t Bou, AEAR - BE FAVE EAS EA, FPGAE & &

Az aie] 75k SRR EA, g FYE= ATkl &AL dsks Aol
ot Ask A st 7
gk AR, HZ AL DA AAE ASIC FA19] e AT sfde] Ag F
ATk AT & #oke] 546 g JAFATAILE (G S+t o) +d
7] A=, B HH O A 2EE 58 FHEAASIO) 7]%o] Kot A gttt

I ghshal Qlth o] 9F B2 CPU, GPU, ASIC, FPGA 59 WIEAIE 1 k9 WY

il

Hlolg Hekd A2 7les oldshe= A5 2747 (DNN, Deep Neural Network)) e

Hekatz] flake] vl AL RE=A| 7ol M= 7 2 3E 3 (Neuromorphic) BFEA| & 7]
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