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DRAM Shipment Bit Growth 20| g! Mgt
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016E 2017E
Industry Total 48% 55% 98% 65% 15% 48% 50% 27% 26% 34% 19% 26% 16%
AT} 53% 38% 87% 79% 40% 68% 49% 27% 24% 52% 30% 33% 15%
SICIUEES 23% 93% 149% 50% 30% 38% 53% 52% 34% 32% 25% 24% 20%
Micron 31% 68% 111% 81% 40% 42% 55% 12% 45% 12% 2% 20% 13%
DRAM A%t S8 APTXtO| HQ2 12t Al DRAM A2 JHA =2
—o— AR X} —o— £MgMXt DRAM Q&
50% - SKBHO|LA SPETS 50% - DRAM Oversupply Ratio (%) ~15%
Micron
40% 1 - 10%
30% - o 40% 1N - 5%
_____ - / ~O=—0 5
20% ~oL7 o U oo%
~Jo A 30% - N\
10% h F —-5%
0% — 20% — T — -10%
‘04 ‘06 '08 ‘10 12 14 '16E '04 '06 '08 'I0 '12 '14 '16E

Xt2: DRAMeXchange, 7852 2| AX[AIE

-

Xt2: DRAMeXchange, 7|1253 2| MXIME



DRAM 412

=25

2

[

— O

© DRAM 7t& A5 XI&

G

22 7t 430l= =totd, 'PC L DRAMS| &It HIS

N /ClAZe 0]

‘2 O{Ho| K| ofotol| M= U

A HAEAX[Of] E25HHEH +30%, 2™ 08 £Z7HK] 3|25|7| siAl= +80%2| DRAM 7tA A5 T Q

%41l PC-OEM M= DRAM Tt 450 WE It S ECH= M1 Risko]| B2 £ S S0 US
20173 PC DRAM 80| g&(-26%YoY)d A2 2 O ¢ Tt}
Y/ E H|==T| S DRAM I ZX S UBHH| XH

THatA, Hl=21Q1 1Q170i = DRAM 7tH9| H&AMI7t X|&E Ao 2 THEigt

201749 HEY 33 SLEL Mobile +27%YoY, Server +28%YoY, Graphic +25%, PC —26%YoY
Mobile, Server, Graphic 2 £=8 @ XJ} LIEILIT Q0] PC DRAMS| 3g2Z4 7|

o| 2 PC DRAM 74 =&

12%

10% A

8%
6%
4%
2%
0%

—o— Desktop PC (DRAM Cost/Set)
1 Note PC (DRAM Cost/Set)

10% 10%

‘04 '05 '06 '07 '08 '09 10 '11 '12 '13 '14 '15'16E

Xt=: DRAMeXchange, Gartner, 7|&33 2| AX|HIE

-

Set, PC DRAM S 2{A0] = M1 Riskof ZH

(H3FGB)

10,000 - Non-PC DRAM +23%YoY
m PC DRAM

8,000 -

6,000 -

4,000 -

2,000 A —26%YoY

2010 2011 2012 2013 2014 2015 2016E2017E

XtZ: DRAMeXchange, Gartner, 7|52 2| AX[MIE



DRAM & T

=25

2

[

P AR (o]

O F7%7IDRAM AH HiF HA — TR YM HHot J|Ty
« B%I|HOZL DRAM AHRJo| AT ZAZO| (I LA 2
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Application® DRAM H& MQ (Trl: WatGB)
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016E 2017E
DRAM Real Capa 215 337 665 1,105 1,198 1,900 2,858 3,675 4,653 6,239 7,662 9,303 10,571
Mobile 23 31 68 218 510 940 1,639 2617 3,387 4,304
Smartphone 23 31 63 179 422 764 1,369 2,283 3,055 3,931
Tablet PC 5 38 89 176 270 334 332 374
Non-Mobile 215 337 665 1,082 1,167 1,832 2,640 3,165 3,713 4,600 5045 50916 6,266
Server, Consumer 98 158 210 352 403 686 936 1,287 2,130 2,737 3,207 4,183 4,987
PC 118 178 455 730 764 1,147 1,704 1878 1583 1,863 1,838 1,734 1,280
DRAM 323712 (%YoY)
Mobile 32% 123% 220% 135% 84% 74% 60% 29% 27%
Non-Mobile 40% 56% 98%  63% 8% 57% 44% 20% 17% 24% 10% 17% 6%
Server, Consumer 21%  62%  33% 68% 15% 70% 36% 38% 65% 28% 17%  30% 19%
PC 63% 51% 155%  60% 5% 50% 49% 10% -16% 18% -1% —6% —26%
DRAM 3= HIF
Mobile 2% 3% 4% 8% 14% 20%  26% 34%| 36% 41%
Server, Consumer 45%  47%  32% 32% 34% 36% 33% 35% 46%  44%  42%| 45% AT%
PC 55% 53% 68% 66% 64% 60% 60% 51% 34% 30% 24%| 19% 12%
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1Q16 2016 3016 40Q16E 1QI7E  2017E  3Q17E  4QI7E 2015 2016E 2017E

Oversupply Ratio 8.0% 6.2% 1.2% -1.2% -1.7% -2.2% -1.7% 0.1% 4.4% 3.4% -1.3%

DRAM Supply 18,322 18,701 18,806 18,596 19,178 20,496 21,906 22,987 61,296 74,425 84,567
Wafer Input Capa 1.09 1.06 1.06 1.06 1.06 1.05 1.04 1.04 1.09 1.07 1.05
DRAM Demand 16,959 17,606 18,574 18,831 19503 20,952 22,289 22974 58734 71971 85,717

DRAM Supply 18,322 18,701 18,806 18,596 19,178 20,496 21,906 22,987 61,296 74,425 84,567
Samsung 6,635 7,697 9,736 9,639 9,350 9,724 10,015 9,815 25324 33707 38,903
SK Hynix 4,341 5,122 5516 6,068 5,983 6,342 6,570 6,439 16,914 21,046 25334
Micron Group 2,783 3,395 4,074 4,278 3,935 4,132 4,256 4,129 12,158 14,529 16,452
Nanya 556 581 689 682 662 655 701 722 2,100 2,509 2,740
Powerchip 229 245 257 262 260 267 273 278 999 993 1,078
Winbond 84 88 90 91 89 91 93 92 346 354 365

DRAM Demand 16,959 17,606 18,574 18,831 19,503 20,952 22,289 22,974 58,734 71971 85717
Server 2,497 3,008 3,221 3,458 3,400 3,809 4,050 4,331 9,051 12,184 15,589
Desktop PC 1,008 1,029 1,131 1,107 987 1,035 1,075 1,042 4,587 4,275 4,138
Note PC 1,329 1,316 1,527 1,488 1,296 1,303 1,512 1,549 6,179 5,660 5,659
Mobile Phone 4,903 5811 6,332 7,292 7,225 7,284 7,795 8,805 18,311 24,338 31,108
Tablet PC 571 567 686 772 664 682 736 836 2,611 2,595 2,919
LCD/OLED TV 665 699 827 1,048 780 802 983 1,297 2,797 3,238 3,862
Memory Module 552 526 525 520 502 478 478 474 2,384 2,123 1,932
Graphic Card 152 183 201 203 192 228 250 255 615 740 925

B/G(%Q0oQ/%YoY)

DRAM Supply 10% 2% 1% -1% 3% 7% 7% 5% 23% 21% 14%
Samsung -1% 16% 26% -1% -3% 4% 3% -2% 30% 33% 15%
SK Hynix -3% 18% 8% 10% -1% 6% 4% -2% 25% 24% 20%
Micron Group -9% 22% 20% 5% -8% 5% 3% -3% —2% 20% 13%
Nanya -2% 5% 19% -1% -3% -1% 7% 3% 28% 19% 9%
Powerchip -5% 7% 5% 2% -1% 3% 2% 2% -16% -1% 9%
Winbond -5% 4% 3% 1% -3% 3% 2% -1% 32% 2% 3%

DRAM Demand 5% 1% 5% 1% 4% 7% 6% 3% 22% 23% 19%
Server -6% 20% 7% 7% -2% 12% 6% 7% 35% 35% 28%
Desktop PC -14% 2% 10% -2% -11% 5% 4% -3% -10% 7% -3%
Note PC -18% -1% 16% -3% -13% 1% 16% 2% -8% -8% 0%
Mobile Phone -10% 19% 9% 15% -1% 1% 7% 13% 64% 33% 28%
Tablet PC -38% -1% 21% 13% -14% 3% 8% 14% 24% -1% 12%
LCD/OLED TV -28% 5% 18% 27% -26% 3% 23% 32% 24% 16% 19%
Memory Module -9% -5% 0% -1% -3% -5% 0% -1% -5% -11% -9%
Graphic Card -10% 20% 10% 1% -5% 19% 10% 2% 14% 20% 25%

Xt=: DRAMeXchange, Gartner, 7|&33 2| AX|HIE
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© DRAM Wafer Input Capacity (ct9l: #1%/%)

1016 2016 3016  4016E 1Q17E  2017E __ 30Q17E _ 4017E 2015 2016E 2017E

Wafer Input Capa 1,085 1,061 1,057 1,058 1,058 1,046 1,044 1,043 1,089 1,065 1,048
%YoV 0% —2% -2% -3% —2% -1% -1% -1% 0% -2% —2%
Samsung 385 375 365 365 365 360 370 365 384 373 365
Fab11 50 50 50 50 50 50 50 50 50 50 50
Fab13 110 105 105 105 105 105 100 100 121 106 103
Fab15 175 170 170 170 170 165 165 160 175 171 165
Fab16 10 10 19 5
Fabl7 40 40 40 40 40 40 55 55 19 40 48
SK Hynix 255 243 250 250 250 250 245 255 256 250 250
M10 105 75 70 50 50 50 50 50 125 75 50
Wuxi Fab2 125 123 120 115 115 115 110 105 129 121 111
M14 25 45 60 85 85 85 85 100 1 54 89
Micron Group 310 310 310 310 310 305 300 295 311 310 303
Dominion Fabé 25 25 25 25 25 25 25 25 25 25 25
Fab11(Inotera) 100 95 95 95 95 95 90 90 108 96 93
Fab15(Elpida) 100 100 100 100 100 95 95 95 101 100 96
Fabl16(Rexchip) 85 90 90 90 90 90 90 85 77 89 89
Nanya 63 63 60 59 59 57 55 54 59 61 56
Powerchip 46 44 46 48 48 48 48 48 54 46 48
Winbond 26 26 26 26 26 26 26 26 26 26 26
% of Total
Samsung 35% 35% 35% 34% 34% 34% 35% 35% 35% 35% 35%
Fab11 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Fabl13 10% 10% 10% 10% 10% 10% 10% 10% 1% 10% 10%
Fab15 16% 16% 16% 16% 16% 16% 16% 15% 16% 16% 16%
Fablé 1% 1% 2% 0%
Fabl7 4% 4% 4% 4% 4% 4% 5% 5% 2% 4% 5%
SK Hynix 24% 23% 24% 24% 24% 24% 23% 24% 23% 23% 24%
M10 10% 7% 7% 5% 5% 5% 5% 5% 12% 7% 5%
Wuxi Fab2 12% 12% 11% 11% 11% 11% 11% 10% 12% 11% 11%
M14 2% 4% 6% 8% 8% 8% 8% 10% 0% 5% 8%
Micron Group 29% 29% 29% 29% 29% 29% 29% 28% 29% 29% 29%
Dominion Fab2 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Fab11(Inotera) 9% 9% 9% 9% 9% 9% 9% 9% 10% 9% 9%
Fab15(Elpida) 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9%
Fab16(Rexchip) 8% 8% 9% 9% 9% 9% 9% 8% 7% 8% 8%
Nanya 6% 6% 6% 6% 6% 5% 5% 5% 5% 6% 5%
Powerchip 4% 4% 4% 5% 5% 5% 5% 5% 5% 4% 5%
Winbond 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

XtZ2: DRAMeXchange, Gartner, 7|25 2| AX|MIE
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SSD &g MU 9 Memory BIEX| HoF 2AM
2010 2011 2012 2013 2014 2015 2016E 2017E 2018E 2019E 2020E
Unit Shipment [E42t7H] 662 646 622 616 659 585 567 569 590 616 644
HDD 652 622 579 552 564 469 411 364 325 292 271
SSD 11 24 44 64 95 116 156 205 265 324 372
Penetration 2% 4% 7% 10% 14% 20% 28% 36% 45% 53% 58%
Bit Shipment [¥ZF GB] 305,982 365,821 418,255 489,004 574,892 587,501 626,958 678,881 755,701 863,096 1,004,162
HDD 305,224 363,185 412,473 476,461 552,972 553,242 569,189 585,328 606,975 638,013 681,023
SSD 758 2,636 5,781 12,543 21,920 34,259 57,769 93,552 148,726 225,083 323,139
Penetration 0% 1% 1% 3% 4% 6% 9% 14% 20% 26% 32%
Avg. GB/Orive
HDD 458 570 713 863 980 1,180 1,386 1,608 1,866 2,184 2,512
SSD 71 109 133 197 231 295 370 456 562 695 868
Density Gap [HH] 5.4 4.2 4.4 3.4 3.2 3.0 2.7 2.5 2.3 2.1 1.9
ASP/GB
HDD 0.12 0.10 0.10 0.08 0.06 0.05 0.05 0.04 0.04 0.03 0.03
SSD 3.18 2.18 1.23 0.87 0.64 0.42 0.30 0.23 0.18 0.15 0.12
Premium [Hf] 267 219 11.5 10.5 9.2 7.0 6.6 55 4.7 4.3 3.8
NAND
NAND Demand 11,567 17,368 27,520 39,977 55,871 81,783| 115,107 179,667 270,774 401,286 579,599
Bit Growth 66% 50% 58% 45% 40% 46%| 1% 56% 51% 48% 44%
NAND For SSD 758 2,636 5,781 12,543 21,920 34,259| 57,769 93,552 148,726 225,083 323,139
% of NAND Demand 7% 15% 21% 31% 39% 42%| 50% 52% 55% 56% 56%
DRAM
DRAM Demand 1,876 2,595 3,403 4,647 6,016 7,342 8,996 10,715 12,750 14,663 16,716
Bit Growth 48% 38% 31% 37% 29% 22% 23% 19% 19% 15% 14%
DRAM For SSD 1 3 6 13 22 34 58 103 164 248 355
% of DRAM Demand 0.0% 0.1% 0.2% 0.3% 0.4% 0.5% 0.6% 1.0% 1.3% 1.7% 2.1%
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2012 2013 2014 2015 2016E 2017E 2018E 2019E 2020E

Unit Shipment [242t7H] 43.6 63.8 94.8 116.1 156.0 205.1 264.6 3238 3725
%YoY 80% 46% 49% 22% 34% 32% 29% 22% 15%
Entry Level PC 7.0 6.4 10.4 8.8 1.4 16.7 22.6 294 37.3
Mainstream PC 255 441 65.4 835 116.9 156.7 205.2 250.4 285.4
Enterprise Server 3.6 5.4 9.1 1.3 13.2 15.2 17.1 20.0 220
Enterprise Storage 1.1 1.3 1.7 2.8 4.1 5.4 7.9 11.1 14.6
Industrial 6.4 6.6 8.2 9.7 10.4 11.1 11.8 12.9 13.1
GB Shipment [¥§2FJH] 5,781 12,543 21,920 34,259 57,769 93,552 148,726 225,083 323,139
%YoY 119% 117% 75% 56% 69% 62% 59% 51% 44%
Entry Level PC 264 410 574 569 916 1,758 2,760 4,196 6,272
Mainstream PC 4,199 8,771 14,356 20,962 33,612 52,409 74,415 99,499 138,347
Enterprise Server 1,010 2,815 5,988 9,331 15,974 24,887 44,175 74,852 105,043
Enterprise Storage 248 451 914 3,280 7,131 14,336 27,174 46,289 73,214
Industrial 62 96 38 116 136 163 203 247 263
Revenue [A=d] 7.1 10.9 14.0 14.4 17.6 214 26.1 327 37.5
%YoY 24% 52% 29% 3% 22% 22% 22% 25% 15%
Entry Level PC 0.2 0.3 03 0.2 0.3 0.4 0.5 0.6 0.7
Mainstream PC 3.7 5.9 7.7 7.6 9.4 11.3 12.4 13.8 15.3
Enterprise Server 1.9 2.6 3.9 38 49 5.9 8.0 11.4 12.8
Enterprise Storage 1.1 1.8 1.8 25 2.7 35 5.0 6.8 8.6
Industrial 0.2 0.2 0.2 0.3 0.3 0.2 0.2 0.2 0.2
Avg GB/Drive 132.6 196.6 231.2 295.2 370.4 456.0 562.0 695.1 867.6
%YoY 22% 48% 18% 28% 25% 23% 23% 24% 25%
Entry Level PC 378 63.7 55.2 65.0 80.4 105.0 122.1 142.8 168.1
Mainstream PC 164.8 198.8 2195 251.0 287.5 3345 362.6 397.4 484.7
Enterprise Server 276.9 523.0 658.1 828.4 1,212.1 1,642.1 2,579.5 3,735.7 4,765.9
Enterprise Storage 233.9 349.8 522.9 1,155.1 1,756.1 2,6345 3,4439 4,160.7 5,023.5
Industrial 9.6 14.5 10.8 12.0 13.0 14.6 17.2 19.1 20.1
ASP/GB [USD] 1.23 0.87 0.64 0.42 0.30 0.23 0.18 0.15 0.12
%YoY —43% -30% —26% -34% -27% -25% -23% -17% —-20%
Entry Level PC 0.88 0.68 0.59 0.39 0.28 0.21 0.16 0.13 0.11
Mainstream PC 0.87 0.68 0.53 0.36 0.28 0.22 0.17 0.14 0.11
Enterprise Server 1.90 0.93 0.66 0.41 0.31 0.24 0.18 0.15 0.12
Enterprise Storage 4.45 4.04 2.00 0.76 0.38 0.25 0.19 0.15 0.12
Industrial 3.55 2.17 2.43 2.69 2.21 1.52 1.05 0.78 0.62

XI&: Gartner, 7|23 2l AXIHH

JezAaN
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© NAND Wafer Input Capacity (crel: #%/2)

P AR (o]

Xt2: DRAMeXchange, 7|25 % 2| AMXAIH

JezAaN

1Q16 2Q16 3Q16 4Q16E 1Q17E 2Q17E 3Q17E 4Q17E 2015 2016E 2017E
Global Wafer Input Capa 1,324 1,344 1,375 1,445 1,500 1,555 1,555 1,575 1,238 1,372 1,546
Samsung 390 400 405 450 490 530 530 530 360 411 520
Fabl12 120 120 120 120 120 120 120 120 120 120 120
Fabl16 190 190 190 190 190 190 190 190 190 190 190
Fabl17 40 40 40 40 40 10 40
XiAn Fab 80 90 95 100 100 100 100 100 50 91 100
Fab 18 40 80 80 80 70
SK Hynix 205 205 220 240 255 270 270 290 183 218 271
M11 130 130 130 150 150 150 150 150 130 135 150
M12 75 75 90 90 90 90 90 90 53 83 90
M14 15 30 30 50 31
Micron Group 255 260 265 270 270 270 270 270 243 263 270
Lehi 70 70 70 70 70 70 70 70 70 70 70
Dominion Fab2 40 40 40 40 40 40 40 40 40 40 40
JV-TECH 55 55 55 55 55 55 55 55 55 55 55
IMFT 90 95 100 105 105 105 105 105 78 98 105
Toshiba 470 475 480 480 480 480 480 480 446 476 480
Y-Cube 3 160 160 160 160 160 160 160 160 160 160 160
Y-Cube 4 210 210 210 210 210 210 210 210 210 210 210
Y-Cube 5 100 105 110 110 110 110 110 110 76 106 110
% of Total
Samsung 29% 30% 29% 31% 33% 34% 34% 34% 29% 30% 34%
Fabl12 9% 9% 9% 8% 8% 8% 8% 8% 10% 9% 8%
Fabl16 14% 14% 14% 13% 13% 12% 12% 12% 15% 14% 12%
Fabl17 3% 3% 3% 3% 3% 1% 3%
XiAn Fab 6% 7% 7% 7% 7% 6% 6% 6% 4% 7% 6%
Fab 18 3% 5% 5% 5% 5%
SK Hynix 15% 15% 16% 17% 17% 17% 17% 18% 15% 16% 18%
M11 10% 10% 9% 10% 10% 10% 10% 10% 11% 10% 10%
M12 6% 6% 7% 6% 6% 6% 6% 6% 4% 6% 6%
M14 1% 2% 2% 3% 2%
Micron Group 19% 19% 19% 19% 18% 17% 17% 17% 20% 19% 17%
Lehi 5% 5% 5% 5% 5% 5% 5% 4% 6% 5% 5%
Dominion Fab2 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
JV-TECH 4% 4% 4% 4% 4% 4% 4% 3% 4% 4% 4%
IMFT 7% 7% 7% 7% 7% 7% 7% 7% 6% 7% 7%
Toshiba 35% 35% 35% 33% 32% 31% 31% 30% 36% 35% 31%
Y-Cube 3 12% 12% 12% 1% 1% 10% 10% 10% 13% 12% 10%
Y-Cube 4 16% 16% 15% 15% 14% 14% 14% 13% 17% 15% 14%
Y-Cube 5 8% 8% 8% 8% 7% 7% 7% 7% 6% 8% 7%
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DRAM, NAND % %7| Tech Roadmap

O 2019E~2020EF New Memory &=Q! Of 4
o AMIEXE SKBHO|Y A, Toshiba, SanDisk 52 New Memory BEE=X|0f CHet A
3D NANDC| CHH|XH 2 Vertical ReRAM, DRAMS| CHA|XHZ MRAMO| 2t2f HZL| 1D US

]
c
N
pal

* NAND gHl= &2 3D NANDQ| Stackss= 710 &F. 20204 Vertical ReRAM =) 0f 4
Vertical ReRAME 3D NAND2 3H0| SASHY| W20 CapEx £20] M 11, Stacks 5= S7t& X|& Jbs

* DRAM2 XM QI Wafer £Xt £0M STt TSF o+ 2, 2019E MRAM £Xt5 22oty dY
MRAM(Magnetoresistive RAM)2 DRAMI} 3H0| QA6 | Lf20] CapEx £E0| M1, 34 O|M|$} X|& Jts

* DRAMC| Capa §Xt= MRAM EXtJt 243tE|= 20193 O|XMX| HaXY MY

BIEX| =27| Tech Roadmap

HVM 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
— Poly SION = = HK Metal Gate === FinFET —— II-V/Go channel ? == Gate All Around ?  s——
DRAM
Working B
Memory MRAM
M IxI

Planar Floating Gate NAND

Storage
R 5x X Bz szt 5x x48 ~ x64 5x = x96
Memory
Vertical ReRAM
. Production . Development Research Roadmap

Xz 71858 2 MXIE
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DRAM, NAND &%x7| Tech Roadmap

© Vertical ReRAM, 2020 3D NAND CHX| Of|Af
* Vertical ReRAME 3D NANDS} 22 =& ZX|2, Memory Cell2 ReRAME THA| AtS

+ ReRAMEL 19704 IBMO] OJ8l| JHEHE J7|&01|, |2 AR, SKSHO|Y A Toshiba, SanDisk S0| gt XIsH
HETX= 2006F ReRAMO| 2HelE HESH 2 st ‘R,IQEH,

X|
% Igs
SK&HO|Y A A Hewlett Packardet 3& Y-S Soff 7= &&0j Tr™E It

|27HK] JHR St S %

[

;O
gjo

» Vertical ReRAM2| 71& 2 ZHL2 #iX{2| 3D NAND 3H1 7|&2 HEE &8t = Q= A
Memory CellQ| AX{Qt EH| HAZ 2ot EXIE Soll, 30 NAND Oit| Stacks =& HS & +

* Intel9 3D Xpointe DRAMELCt £&=0F 58 =2|11, 3D NANDEL Density?t ©¥X6| &
35 X E3t HetHO0|0{A, Serverg Egfot 1 —."MOI AFE oK R X2

V-ReRAM: 3D NAND2t L& LAl Fab O|& Jts V-ReRAM: Intel®| 3D Xpoint¥Cl Stacks $FA 20|
\ m \ 311 Crose=poiut
Bit Une Half ih F,) Bit ne Half it F,) \ pa=——
= Gate + Hayers CTF + 10oly Ch/Spaced | = 2-Elecrodes + Sngle ReRAM stack , Lo
(?‘:‘: Uectrode wm E // Vartien] EsEAM
(‘"”‘:’ A Imited > ) = £ memmmmm——- P —
x 70% thinner P B |
" Short oo et A7 %
Vertical couplieg | ’J'I ,f'
" Oharge speeding ;’/
30% lower ¥ -
\ ) G ) # o menpey ekt
At EEX}, 7183 H e MXIAE A& ahdTAL, 7SS el XAy



DRAM, NAND % %7| Tech Roadmap
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© MRAM, 20194 DRAM CHA| Of &
* MRAME DRAMI} 22 FXX|2t, Capacitor CHAl MTJ(Magnetic Tunneling Junction)
DRAMQ| O|AM|tet O] % |I7HEY, s e X% IHsohil &

i
>
ofo

* MTl= 219l ZBAIH| TO| Rex T2 F2|&|0 AL W, Transistordl| oot ZAFIH| Te| IS4 HotE 0|8

Data?l §71/#7| £=7t 1< W21, Capacitor UiH| 73 UMt et

* MRAMQ| Jt% 2 2T X2 DRAM SX 1t J[&2 U2 8% +~ Tt A
Memory Cell9] AX{et EH A

re
ox
o
do
o
4m
Ral
ufn
ofm
el
>

+ CI2H MRAMO| 2 D] QI F=IHEQI /0t 0] - E[O{OoFZ ST,
DRAMS| OM|2P} X &2 B2 it AIFHO| X|HE Itsde d&e

DRAM 1bit: 15nm O[5t M| = 0=

MRAM: Capacitor — MTJ CHX||, O|M[oF X|£ Its

g
al ac'\tO}'
A/% Limit
Capacitor
Bit Line
ou e ura
llicon Substrate
X2 71252 2| MX|ME Az 71258 elMXIE
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AP T XH005930): HHEX| A

BUY (Maintain)

Z7H11/14):1,553,0002/TP:1,950,00080 © 4Q16 SYO0|2 8.0x Y, 7|HX| A2l Ol 4

KOSPI(11/14) 1,974.40pt - DRAM, NAND, LCDI{'d9| 7tA A&0| ©X o AXE A6t Q7| 2
APHEEH 2,434,193 )
E e T N "j'j'r"'"""x'l;{)'r o HIEH : FYOo|Y 432 8(+28%Q00Q)=, Al X|TH AN MY
170600081 1,126,008 - DP: ¥0|2| 128(+1%Q0Q), OLED 78 812k LCDI'E Tt 450| A2
&1/ X2t ChH ~8.979 0 . . SHH &
/ot 897% ____31.92% © IM: GO0l 1.9ER(+1,764%Q0Q), L3I H|S 24 U HAA|ST7 THO SHH Lot
Juirds Bl AfTH
™ -1.5% 0.9%
M 2399 #3s%  © 20179 GY0|2Q 34 8 R(+24%YoY) MY
............... G LA S 1S - 2rEH|Q OLED7} & 22.6F 9, TAL HR0|21Q] 65% HIF AHXISHH F7} Multiple A& 01Z 2
L E~ENE 161,1938%
BB IHALEM) 28611 © e 0| 19.122(+48%Y0Y), Memory®t S.LSI MEE22| MM 4 ofl+
e=el K2 54.26% + DP:gYO|Y 33XL(+71%Y0Y), LCOIHY TIt Y-S OLED =612 SIH7t A
i 20lE(16.E) 1.90%
. - &doip|Ql 9 X L|(—39 My ot 2 A JHA] Of| A
bpa16 ) 88 oas IM : 0|2} 9.9 (-3%Y0Y), H2IA|S U] TH2 A JHA ol
EXX|=® 2014 2015 2016E 2017E 2018E
() SRR (%) aH=24(242) 2,062,060 2,006,535 1,990,397 2,066,955 2,139,298
Y EIHA0IQY(4 ) 250,251 264,134 280,684 348,405 377,714
1,800,000 SU=AE(R) 30.0 " ° ’ ’ ’ ' ’
o = SHAFA0|2(2A) 250,251 264,134 280,684 348,405 377,714
1,600,000 NIl 20 EBITDA(2®) 430,785 473,443 500,789 576,546 605,169
1.400.000 MITo|2f(f ) 278,750 259,610 298,379 357,547 391,645
o 200 #0]2)(2f¢d) 233,944 190,601 219,692 261,010 285,901
1,200,000 15.0 NujEEXZEolN ) 230825 _._.....186946 217030 ... 255,789 . _.._.__....280183
1,000,000 EPS(8) 135,673 109,883 132,412 158,685 173,819
100 _BHEYOY) .. 226 7190 . 205 ] 198 9.5
800,000 <o PER(HH) 9.8 15 1.7 98 8.9
600,000 i PBR(HH) 1.4 1.2 13 1.2 1.0
00 EV/EBITDA(HH) 4.0 33 2.8 2.1 17
400,000 e i e R e e = o I - — = = = = = o o o e — —— — — =T eee= =
' HIEA0|AE(%) 12.1 13.2 14.1 16.9 17.7
200,000 -5.0 SHA A0 (%) 12.1 13.2 14.1 16.9 17.7
0 N (RPN ROE(%) 14.7 1.0 117 12.5 12.3
15.11 16.02 16.05 16.08 16.11 - =2 X [E(%) -30.1 -32.7 -37.7 -41.9 -45.8

JezAaN
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A XH005930)
[EEEER) 1016 2016 3Q16 4Q16E 1Q17E 2Q17E 3QI17E 4Q17E 2015 2016E 2017E
[TES] 49,782 50,937 47816 50,505 48,278 51,983 52,980 53,454 200,653 199,040 206,695
%Q0Q/%YoY 7% 2% —-6% 6% -4% 8% 2% 1% -3% -1% 4%
Semiconductor 11,152 11,997 13,152 14,685 15,034 15,913 16,271 15,642 47,587 50,986 62,860
Memory 7,936 8,427 9,860 11,219 11,407 12,237 12,468 11,894 34,297 37,442 48,006
DRAM 4,770 4,969 5,933 6,341 6,366 6,594 6,724 6,392 22,770 22,013 26,076
NAND 3,036 3,328 3,927 4,878 5,041 5,643 5,744 5,502 11,007 15,169 21,930
System LS| 2,873 3,201 2,991 3,048 3,162 3,172 3,489 3,315 12,228 12,113 13,138
Display Panel 6,036 6,416 7,056 6,830 5,936 6,696 7,631 6,822 27,487 26,337 27,085
LCD 2,436 2,484 2,954 3,177 2,694 2,580 2,956 2,860 15,634 11,052 11,089
OLED 3,432 3,799 3,901 3,436 3,049 3,980 4,466 3,738 11,926 14,569 15,233
IT&Mobile 27,600 26,559 22,543 21,085 22,705 23,968 23,598 23,015 103,554 97,787 93,286
SuAAS 26,943 26,073 22,089 20,152 22,060 23,469 23,124 22,050 100,515 95,257 90,703
HIEQ=3/V|E} 657 494 454 933 645 499 474 965 3,039 2,538 2,583
Consumer Electronics 10,623 11,547 11,243 13,439 9,893 11,102 11,286 13,833 46,895 46,852 46,114
VD 6,420 6,608 6,566 8,983 5,846 6,208 6,499 9,313 29,219 28,577 27,865
EERE] 6,676 8,144 5,204 8,044 8,242 8,732 9,025 8,841 26,413 28,068 34,841
%Q0Q/%YoY 9% 22% -36% 55% 2% 6% 3% -2% 6% 6% 24%
Semiconductor 2,632 2,645 3,374 4,330 4,356 4,891 5,141 4,759 12,787 12,980 19,146
Memory 2,471 2,488 3,205 4,134 4,155 4,670 4,827 4,406 11,922 12,298 18,060
DRAM 1,894 1,789 2,318 2,789 2,861 3,114 3,235 2,975 10,597 8,790 12,186
NAND 577 699 887 1,345 1,294 1,556 1,592 1,432 1,324 3,508 5,874
System LSI 155 157 165 192 196 215 310 348 497 669 1,070
Display Panel -265 137 1,021 1,034 842 828 898 699 2,295 1911 3,268
LCD =671 -473 27 203 102 -37 -95 =147 1,068 =914 =177
OLED 406 610 994 831 740 865 993 846 1,227 2,842 3,445
IT&Mobile 3,894 4318 104 1,936 2,553 2,450 2,371 2,519 10,142 10,252 9,894
Consumer Electronics 513 1,030 771 745 490 563 616 863 1,254 3,058 2,533
CENEE] 13% 16% 11% 16% 17% 17% 17% 17% 13% 14% 17%
Semiconductor 24% 22% 26% 29% 29% 31% 32% 30% 27% 25% 30%
Memory 31% 30% 33% 37% 36% 38% 39% 37% 35% 33% 38%
DRAM 40% 36% 39% 44% 45% 47% 48% A47% 47% 40% 47%
NAND 19% 21% 23% 28% 26% 28% 28% 26% 12% 23% 27%
System LS| 5% 5% 6% 6% 6% 7% 9% 10% 4% 6% 8%
Display Panel -4% 2% 14% 15% 14% 12% 12% 10% 8% 7% 12%
LCD -28% -19% 1% 6% 4% -1% -3% -5% 7% —-8% 2%
OLED 12% 16% 25% 24% 24% 22% 22% 23% 10% 20% 23%
IT&Mobile 14% 16% 0% 9% 11% 10% 10% 11% 10% 10% 11%
Consumer Electronics 5% 9% 7% 6% 5% 5% 5% 6% 3% 7% 5%
KRW/USD 1,201 1,167 1,130 1,140 1,145 1,145 1,145 1,145 1,130 1,157 1,145

JezAaN
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SK5t0| L1 A(000660): DRAM, NAND 7+ 7|THX| Af3 BUY (Maintain)

=JK11/14): 39,7008/TP: 53,0008 O 4016 0|2 1,38, J7|tHX| &3] Of &

KOSPI(11/14) 1,974.40pt * DRAM: D& 3 6X2(+23%0Q00Q), 0| 1.2X2(+70%Q0Q)2F, T X O A K| Als| ™Y
acd i S 289017242 Server@t Mobile DRAMQ| 7}Z0| 2 Zo 2 Ata6tD Q7| 2
525 Frse ESinpl EShots
30008 25750 * NAND : OHEH 1.422(+16%0Q0Q), YOI 1,279AC 2, HEM| X|&
AT/ AR IThY| e sai7m ADEE =9 DX F0| IHE eMMCRF UFSQ| It & ME
FtplE Bl AfTH
™ -4.5% -2.1% o a A TIA
w2 01017 YR0(of 1.4% 8 MY, DRAM 71 S X%
M 5749 77.4% + DRAM : E5t(Bit Growth)2 H|$=7| TLOZ -1%QoQ, XtH|l XY 1E ZHst= Al7|7F & A
LAl 728,0026% 7t4(Blended ASP)2 Tighttt =522 QI8H +2%Qo0Q &5 MY
LHTHNZH(3M) 3,1308% . &
. S * NAND : &= gMQ 18F eMMC/UFS XiE ZHTHOj| hE NANDS| 7+ A& (+9%QoQ) Ofl4
o =1 . o —_
B Q1E(16.F) 195% 48I:|_|' 3D NAND _ga‘E jl'Alﬁl'Ell:H, NAND —‘?——E—gl %gjlx_‘!g joz'IoHéq‘E %t%l‘% 3\1
BPS(16.E) 32,0869
EXX|=® 2014 2015 2016E 2017E 2018E
(84) AH=INEN (%) OHZE (o2 171,256 187,980 170,127 218,121 225319
50,000 LB 00 EIHA0IQY(4 ) 51,095 53,361 30,447 58,347 58,335
' ' A0 (AY) 51,095 53,361 30,447 58,347 58,335
45,000 200 EBITDA(2}) 85,534 92,893 76,504 107,381 105,757
40,000 A : M|Eio]Qy(f) 50,477 52,691 29,752 58,390 58,189
35,000 20[2)(%f2) 41,952 43,236 23,283 44,960 44,805
10,000 00 AMEEXizeoE) 41995 ... 83224 . 23245 44960 44,805
' EPS(8) 5,766 5,937 3,193 6,176 6,155
25,000 r 100 _BHBeYOY) L A26 30 . 462 934 03
20,000 PER(HH) 83 5.2 12.4 6.4 6.5
15,000 L 00 PBR(HH) 1.9 1.0 1.2 11 0.9
' EV/EBITDAMN) A 23 2.9 ] L . 1.8
10,000 L _100 BOHY0|UE(%) 298 28.4 17.9 267 259
5,000 SHA A0 (%) 29.8 28.4 17.9 26.7 25.9
0 0 ROE(%) 27.0 219 10.4 17.7 15.2
15.11 16.02 16.05 16.08 16.11 =2 X [E(%) 0.6 -4.6 0.2 -5.3 =122

JezAaN
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|
SKoIo|Y A
[EEEER) 1Q16 2016 3Q16 4Q16E 1Q17E 2Q17E 3Q17E 4Q17E 2015 2016E 2017E
DRAM
2512 [#THIH. 1Gb Eq] 4341 5,122 5516 6,068 5,983 6,342 6,570 6,439 16,914 21,046 25,334
%Q0Q/%YoY -3% 18% 8% 10% 1% 6% 4% 2% 25% 24% 20%
ASP/1Gb [USD] 0.54 0.48 0.48 0.52 0.54 0.53 0.53 051 0.73 0.50 0.53
%Q0Q/%YoY -14% -12% 0% 10% 2% 0% -1% -3% -21% -31% 5%
Cost/1Gb [USD] 0.41 0.39 037 0.36 0.35 0.34 033 033 0.46 0.38 0.34
%Q0Q/%YoY -5% -4% -7% -3% -2% -4% -1% -2% -18% -18% -12%
Operating Profits/1Gb [USD] 0.13 0.09 0.11 0.17 0.19 0.20 0.20 0.19 0.27 0.12 0.19
OPm/1Gb 24% 18% 23% 32% 35% 37% 37% 36% 37% 25% 36%
NAND
ZSI[WIH. 1GB Eq] 3,338 5,074 5,683 5,967 6,086 7,121 8,901 9,524 13,441 20,061 31,631
%Q0Q/%YoY -11% 52% 12% 5% 2% 17% 25% 7% 65% 49% 58%
ASP/1GB [USD] 0.20 0.17 0.19 0.20 0.20 0.18 0.16 0.15 0.28 0.19 0.17
%Q0Q/%YoY -12% -11% 7% 9% 2% 9% 12% 7% -30% -32% -11%
Cost/1GB [USD] 0.23 0.19 0.18 0.18 0.19 0.18 0.16 0.14 0.27 0.19 0.16
%Q0Q/%YoY -2% -17% —4% 2% 2% -5% -12% -10% -32% -30% -15%
Operating Profits/1GB [USD] -0.03 -0.01 0.01 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.01
OPm/1Gb -14% 7% 3% 9% 6% 2% 2% 5% 1% 0% 3%
EST 3,656 3,941 4,243 5,173 5,124 5,408 5,716 5,565 18,798 17,013 21,812
%Q0Q/%YoY -17% 8% 8% 22% -1% 6% 6% -3% 10% -9% 28%
DRAM 2,799 2,853 2,948 3,631 3,667 3,876 3,975 3,779 14,005 12,231 15,297
NAND 784.8 1,032 1,184 1,379 1,384 1,474 1,621 1,613 4,199 4,379 6,093
Oz 2t 2,338 2,689 2,792 3,038 2,984 3,132 3,327 3,242 10,515 10,857 12,686
ITESERIE=s 64% 68% 66% 59% 58% 58% 58% 58% 56% 64% 58%
ES0| 1,318 1,252 1,451 2,135 2,140 2,276 2,389 2,322 8,283 6,156 9,126
THOHH| QR 2| 756 799 725 831 773 816 863 840 2,947 3,112 3,292
EEEE 562 453 726 1,304 1,366 1,460 1,526 1,482 5.336 3,045 5,835
%Q0Q/%YoY -43% -19% 60% 80% 5% 7% 5% -3% 4% -43% 92%
DRAM 675 513 686 1,164 1,281 1,438 1,481 1,376 5,173 3,038 5,576
NAND -112 -72 39 127.9 78 26 30 79 55 -18 213
I0|2fE 15% 1% 17% 25% 27% 27% 27% 27% 28% 18% 27%
DRAM 24% 18% 23% 32% 35% 37% 37% 36% 37% 25% 36%
NAND -14% 7% 3% 9% 6% 2% 2% 5% 1% 0% 3%
I PN ES ES]] 558 383 704 1,330 1,365 1,462 1,522 1,489 5,269 2,975 5,839
SHOIMHIE 110 97 107 332 314 336 350 343 946 647 1,343
oH|20l 448 286 597 997 1,051 1,126 1,172 1,147 4,324 2,328 4,496
gI1=0|2AE 12% 7% 14% 19% 21% 21% 21% 21% 23% 14% 21%
KRW/USD 1,193 1,165 1,120 1,140 1,145 1,145 1,145 1,145 1,127 1,152 1,145
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LGLIAS20](034220): #-=%l= 2017 OUTPERFORM (Maintain)

ZIK11/14): 26,95084/TP: 34,0008 © 4Q16 0[] 5,853 2, 7|THX| A= 45| Of &

KOSPI(11/14) 1,974.40pt = 7.8X2(+16%Q0Q), FYU0|2 5,853 A(+81%Q0Q)2.Z, A|& HMMA +7 5% 43| of 4
APt B " .
T eI + ESEHm20] SIISE YE IICHA0| FeY A0 OfeL,
= TS ESinb) EShSw; "
o 00 IHZ(ASP/m2) 4&0] 22 OAKIS +1%p Helg MY
e diadiain i S16,17% ____30.83% - B/EY e 450 UHE O|UE T oY
FoeoiE = i
™M —10.0% -7.8% .
M oay o O 01T 2= 20173 LCDIHE e
2M 569 25.6% « A =Q(Base Case): TV HHHSIZ +3.8%YoY MY
LA 357,816%F
AmRACM) n + Y 33(Base Case): AL LMl 3 Y42 &= 8MITH SLZ +3.7%YoY
LY = (3M 1,1298%
o9l X2 g 3270% * BOE, 2Q17% 10.5M|cH LCD H| Y1 6IH, Ramp-up £=0f I}2t LCD 33 MY &
Ui ==21E(16.E) 2.04%
BPS(16.E) 34,993¢
EXX|=® 2014 2015 2016E 2017E 2018E
(®) SHEINE) (%) OHE (A 2) 264,555 283,839 263,437 274,660 280,427
35,000 ATAE(Q) 0.0 ENEH0[2(2A2) 13,573 16,256 9,924 10,993 10,206
' S0l () 13,573 16,256 9,924 10,993 10,206
30,000 50.0 EBITDA(Y®) 48,496 50,014 41,923 44,508 44,723
Ao 2)(2fe) 12,420 14,340 8,017 9,556 8515
25,000 400 2022 9,174 10,235 5,248 7,071 6,386
NHiZFFXZ 01N 9.043 9666 . 4999 618 6,067
20,000 300 EPS(®) 2,527 2,701 1,397 1,877 1,695
_BHEeYOY) 1122 69 . 483 344 =2/
15,000 200 PER(HH) 13.3 9.1 19.3 14.4 15.9
0,000 00 PBR(tH) 1.1 0.7 0.8 0.7 0.7
o o EV/EBITOAMM) 29 22 27 28 26
EHAHO0|AE(%) 5.1 5.7 3.8 40 3.6
5,000 0.0 N . : . . .
HAFAO|US(%) 5.1 5.7 3.8 4.0 3.6
0 , \ \ 00 ROE(%) 8.1 8.4 4.1 5.3 4.6
15.11 16.02 16.05 16.08 16.11 =5 XHHI1E(%) 1515 13.4 16.7 22.0 18.2
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LGC|AZ|0|(034220)

(Tl A2 1Q16 2016 3Q16 4AQ16E 1Q17E 2Q17E 3Q17E 4Q17E 2015 2016E 2017E
ZotHH ['000m?] 9,483 9,962 10,861 10,841 10,372 10,650 10,990 11,092 39,691 41,148 43,104
%Q0Q/%YoY -8% 5% 9% 0% 4% 3% 3% 1% 6% 4% 5%
ASP/m? [USD] 525 505 555 629 569 539 552 565 631 555 557
%0Q0Q/%YoY -17% -4% 10% 13% -9% -5% 2% 2% -6% -12% 0%
COGS/m? [USD] 438 423 477 523 478 461 486 506 503 467 483
%Q0Q/%YoY -1% -3% 13% 10% -9% -3% 5% 4% -13% -7% 4%
Gross Profit/m? [USD] 88 82 78 106 91 78 66 59 129 89 73
GPm/m? 17% 16% 14% 17% 16% 14% 12% 10% 20% 16% 13%
ITET 5,989 5,855 6,724 7,775 6,762 6,576 6,946 7,182 28,384 26,344 27,466
%Q0Q/%YoY 20% 2% 15% 16% -13% -3% 6% 3% 7% 7% 4%
Monitor 902 943 1,055 1,065 974 1,059 1,049 1,017 4,551 3,964 4,099
Note PC 458 451 478 528 457 506 533 510 2,510 1,915 2,006
Tablet PC 960 597 729 863 709 500 749 869 2,504 3,149 2,828
v 2,304 2,284 2,633 3,080 3,093 3,033 3,067 3,016 10,896 10,300 12,209
Mobile Etc. 1,365 1,581 1,830 2,239 1,530 1,477 1,548 1,770 7,923 7,015 6,325
TESSVT 5,363 5,245 5,784 6,459 5,678 5,627 6,111 6,430 24,070 22,851 23,847
H=eote 90% 90% 86% 83% 84% 86% 88% 90% 85% 87% 87%
=50 626 610 940 1,316 1,084 949 835 752 4314 3,493 3,619
THOfH Q2| 587 566 617 731 622 605 639 654 2,689 2,500 2,520
IAdo|Y 40 44 323 585 462 344 196 98 1,626 992 1,099
%Q0Q/%YoY -35% 12% 628% 81% -21% -26% -43% -50% 20% -39% 11%
Fo|AE 1% 1% 5% 8% 7% 5% 3% 1% 6% 4% 4%
HOLMIXF2E T2 -8 11 248 550 425 308 160 63 1,434 802 956
HOIMH[E(0]) -9 95 59 132 111 80 42 16 411 277 248
G71=0[9 1 -84 190 418 315 228 118 47 1,023 525 707
Fl=dE 0% -1% 3% 5% 5% 3% 2% 1% 4% 2% 3%
TETIES
Monitor 15% 16% 16% 14% 14% 16% 15% 14% 16% 15% 15%
Note PC 8% 8% 7% 7% 7% 8% 8% 7% 9% 7% 7%
Tablet PC 16% 10% 1% 1% 10% 8% 1% 12% 9% 12% 10%
v 38% 39% 39% 40% 46% 46% 44% 42% 38% 39% 44%
Mobile Etc. 23% 27% 27% 29% 23% 22% 22% 25% 28% 27% 23%
KRW/USD 1,202 1,165 1,116 1,140 1,145 1,145 1,145 1,145 1,133 1,153 1,145

JezAaN



P AR (o]

SKHE|2| Y X(036490): 3D NAND %8| X[ BUY (Maintain)

|91 442491 AFAF X|CH AIK X|2 O A
f2 20 NMALO| 3D NAND 4l Capa 7t& 212 +7%QoQ, ASPE -1%QoQ Ofl

FIKH11/14): 156,90094/TP: 190,0008 © 4Q]é 10|
=1

KOSDAQI(11/14) 621.23pt NF3 =6t
AP 16,5492124 . C QIEE DO 223 TAF AT XS FHOIBH Hap
Sy T T a0 WF6= 4Q162E2H S8 24N WAL &H d¥S e MY
1650002 84,0002 c B/YE BE HE0E WA FULFO| HHME D AN SHH
/AR 491%_____86.1%%
FoholE =l A
n s ©2017E RIS 19614 RAI%YO), A AT 4
M g% 614% : TZ4Ak9] 3D NANDZ} OLED &4 B1tE SKHE|2|YX0| NF3QF WF6 3t &% 0f4
_______________ 1M B2.4% ____96.9% « HE 1AL Tightdt 2202 QI8H & 204 SX|2 MY
LA 10,548 8%
’ A = XIK ANZILO| H AP =35t HO otk
QIBRHARHEM) sap= =8 F7t HBE= TH17 &89 7f—| HEE JtsY AeE HH
o=l X128 15.34% * SKCOIOZtA(MATIA), SKEE|H(Precusor)2| HZ Xt2lAL A& FI} of1 4
HeEEEes 2 - YR Mol v AVt MY &, BRI M LTM X4 A
BPS(16.E) 43,621¢
EXXE 2014 2015 2016E 2017E 2018E
o) T %) OHZH(2f2) 2,117 3,380 4,656 5,609 6,187
;:HIO.E(O) g0l 264 1,128 1,581 1,961 2,202
180,000 SHEmEE 200 ShAIHRI0]o)(2f2) 264 1,128 1,578 1,961 2,202
160,000 A EBITDA(2}8d) 763 1,685 2,170 2,575 2,839
140,000 - 1000 MO 174 879 1,471 1,869 2,131
' =0]2l(42) 136 662 1,109 1,408 1,605
120,000 - 800 NEFEFRZEOINAR) 136 . 66) .. 1009 ... )A08 1,605
100.000 EPS(2) 1,289 6,270 10,510 13,349 15,218
' - 60,0 _BEBORYOY) 3765.) .. 3863 ... 67.6 270 . 140
80,000 PER(HH) 39.7 18.6 14.9 1.8 10.3
60,000 L 400 PBR(tH) 1.7 33 3.6 2.9 23
EV/EBITDAMN) b 82 59 A6 3.6
40000 L 500 ChEEREEA) 125 334 340 35.0 356
20,000 ' HSHOIAE(%) 12.5 334 33.9 35.0 35.6
ROE(%) 43 18.9 265 272 25.1
0 0.0 N o/
15.11 1602 16,05 1608 16.11 ERMHIE(%) 60.6 40.2 13.3 =1.9 ~28.0
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SKHE| 2] X(036490)
(Tl H2d) 1016 2Q16 3Q16 4Q16E 1Q17E 2Q17E 3Q17E 4Q17E 2015 2016E 2017E
Oh=y 973 1165 1237 1280 1339 1388 1421 146.1 3380 465.6 560.9
%YoY Growth 30% 55% 36% 32% 38% 19% 15% 14% 60% 38% 20%
NF3 83.0 82.2 87.7 93.4 93.0 95.0 94.7 94.4 276.1 3463 377.1
SiH4 6.7 7.2 7.6 8.0 7.8 73 7.9 8.3 342 29.4 31.4
WF6 7.6 7.2 7.2 8.0 12.4 13.7 15.1 22.1 26.7 30.0 63.4
SKCOf|o7kA 19.9 213 185 20.7 228 24.4 21.2 59.8 89.1
iE=ely 54.5 68.7 733 74.8 77.5 80.4 825 84.6 199.0 2713 325.0
UiEeore 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Oi=50(9| 428 478 50.4 532 56.5 58.4 59.6 615 139.0 1943 2359
IEE0|AE 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
THOfH |t Y| 8.4 9.3 9.7 9.1 9.5 9.8 10.1 10.4 26.2 36.5 39.8
Feo|9| 34.4 38.8 40.6 442 47.0 485 495 51.1 112.8 158.1 196.1
%YoY Growth 59% 73% 25% 22% 36% 25% 22% 16% 328% 40% 24%
FAo|AUS 35% 33% 33% 34% 35% 35% 35% 35% 33% 34% 35%
Fedoleol -15 -37 -45 -1.0 -2.4 -22 -25 -2.1 -249 -10.7 -9.2
ERLNEIES ] 32,9 35.1 36.1 432 44.6 463 47.0 490 87.9 147.4 186.9
HRlMHIE 8.4 8.4 9.1 10.4 11.0 11.4 11.6 12.1 218 363 46.1
Y7101y 245 26.7 27.0 328 33.6 349 354 36.9 66.1 1111 140.8
FIlz=0ldE 25% 23% 22% 26% 25% 25% 25% 25% 20% 24% 25%
KRW/USD 1,196 1,163 1,128 1,140 1,145 1,145 1,145 1,145 1,128 1,150 1,145




P AR (o]

= BUY (Maintain)
£ H4|91(036830): 3D NAND =& A X|2| X|

S 8 X|&
=7K11/14): 61,0008/TP: 85,000% O 4Q16 E0|2] 280442 , 3D NAND 34 =+

o12(-7%YoY) Mg
OHEH 1,934 2(+11%YoY), 0|2 280HR(-7%YoY) Y _ N
KOSDAQI(11/14) 621.23pt D =AM _-é-_-||. Hf°“‘5|l]:| HfEIﬂ Etchant %5}% ‘HO%QOQ 37|. 01| Al
z =) L s y =
i N 10104247 « TZHA} 3D NAND &AM o o
------------------------- Xt Bt S wat -2.7%YoY &4
PEESIES ikt s WAL SHO|UEL CIAZY 0| EtchantQ] Z7HAF2tH| =7t "l EOiLOrI*E 7|-|JK‘IEOI °
o . od = — _— N - = -‘-H 1
e BOES! Eichant 417 KII0] A 887| Tf20|0], 22 £719f 2 4ol HAIE
¥ o]
Ho/AEIdY -9.63% ____72.80% - oees
Pleug G B © fI/YY BE HSOZ TAL FYUBHO| HMEID 0| Y
™ 4.3% 11.6%
o . AF X|CH AlX xqaf
M 417% 60.7 0174 EA0|2Q 1,378ARI(+23%Y0Y), AHAF X|TH AN Xaf N
e 02 ol a0 N =M g2 £858019| BtEX| Etchant I1EXH +32%YoY 25
waR 16563 . =Q TZAFO| 3D NAND S4 &2 223010| ul
an e 5 A0 & Mok
s e R SN A i DAro] AXH 7121 oI5} BRAO| LOLED| The
e 123% DRAM 2 NAND 7t 3502 QIsH TZHALe| AXf 742 ol
s | 2016E 2017E 2018E
1]
L o L = i 7,287 8,128 8,559
= o ’ 1,485
7 i g 1,011 1,121 1378 ,
, oo o arsiololote) s 1011 1,121 1378 1,482
80,000 SU+AE(R) 00.0 sHAst910]0l(0}2) o ]’434 12 37 :’Ziz
EBITDA(2}) 873 1434 o= 823 5
e AP0 mmolelei) 532 0 is e =
sojol(efe 364 )
P IO'O_!(C%LEJ‘LJ\ ol(AL| 381 8-0-7-----------------9-3-]---------------E)-éii--- 71260
600 NUEFRZE0IAA) B o 2 i :
o | o 39.2 1_0_5,_8________________15,_51_________________8_,é _________________ 20
[ 400 SUB(WYOY) 392 . 28 L2 ’
40000 af\ ("™ (400 =2 = . : T
| R 12 1.4 17 = -
30.000 - 200 PBR(tH) i s 4270 ________________ 2
_E_V_/_E_E*'_T_D_ASE'H)___________________________8_-6 ________________ 2 L2 = i
m 00 S H0[01E (%) 0 i 54 i i
10,000 1 B A A 0|21 (%) b el = I 1
et ' 13.1 -3.0 .
2 1605 1608 o110 209 2.9 .
° =5 XHHI1E(%)
15.11 16.02 16.05 16.08 16.11

JezAaN
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£ H J|21(036830)
(CHel: oded) 1016 2Q16 3Q16 4Q16E 1Q17E 2Q17E 3QI17E 4Q17E 2015 2016E 2017E
Ofi= 172.4 177.0 186.0 193.4 192.2 204.1 206.4 210.2 627.9 728.7 812.8
%YoY 22% 22% 12% 11% 11% 15% 11% 9% 17% 16% 12%
Semiconductor 85.4 84.7 91.9 100.9 106.6 1143 118.6 122.2 3109 362.9 461.6
Etchant 68.5 68.6 75.2 83.9 89.7 96.9 100.9 104.6 2448 296.1 392.1
Precursors 6.9 7.1 7.0 7.0 6.9 7.0 7.2 7.3 26.0 27.9 28.4
CMP Slurry 10.0 9.1 9.8 10.0 9.9 10.4 10.5 10.3 40.1 38.9 41.1
Display 69.9 74.6 76.6 75.8 68.8 72.1 69.9 71.1 250.4 296.8 2819
Thin Glass 39.8 42.4 45.6 420 37.3 39.9 37.9 36.8 128.9 169.8 152.0
Chemical 30.1 322 31.0 337 315 322 31.9 343 1215 127.0 129.9
Others 17.1 17.7 17.5 16.6 16.8 17.7 17.9 16.9 66.6 69.0 69.3
Oli=2or 125.7 133.8 144.7 148.4 145.1 152.7 151.9 153.9 472.1 552.6 603.6
oi=ete 73% 76% 78% 77% 76% 75% 74% 73% 75% 76% 74%
oiEE0| 46.6 432 413 450 47.1 51.4 545 56.3 155.8 176.1 209.2
T 15.1 15.6 16.4 17.0 16.9 17.9 18.1 185 54.8 64.0 71.5
ol 315 27.6 249 280 30.2 335 36.3 378 101.1 112.1 137.8
%YoY 47% 22% -8% 7% -4% 21% 46% 35% 110% 11% 23%
Solels 18% 16% 13% 14% 16% 16% 18% 18% 16% 15% 17%
RIQIMIXR T2 315 31.8 37.5 14.6 305 37.6 385 40.2 110.2 115.4 146.8
HIIMHIE 8.6 6.3 3.7 3.6 6.7 83 85 838 29.6 223 323
g7l=0l 229 255 338 10.9 238 293 30.1 31.4 80.6 93.1 1145
Yolz0|AE 13% 14% 18% 6% 12% 14% 15% 15% 13% 13% 14%
KRW/USD 1,196 1,165 1,125 1,140 1,145 1,145 1,145 1,145 1,110 1,157 1,145
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EXjo|H HSLe) o

SHFI[ 1=

> YA 118 142 3 H70f AFE SREQ| WAFAS 1% Ol B0t UAX| FELICE

> YAt & XMRE JI#EXIH E= HIB3XI0H AR HiSe AF-O] LT
> & 2o S8FAEMAIE Xt= AP oIl 5 A2 Yo AGE 7IUS SBFAIE X H2E 2RI A ¢
o

EXtolA HBIIE

21 HEIIE (M) AT HBIIE(6718)
Buy(Ofi=) APSTHH| +20% Ol 71 A& ofl Overweight (H|IZZH) APSCHH] +10% Ol 0t~ O
Outperform(APE=21E 42]) APSTHH] +10~+20% 371 45 Ot Neutral () AIEITHE| +10~-10% HS Ofl4
Marketperform(A&=ClE) APETHE] +10~ -10% F7F HE Ot Underweight (HISZ=4)  APETHH| —10% O ZXnfstet ofle
Underperform(APE~Ql& 6t2))  APSTHH| —10~ -20% F7t 52t o4
Sell(Oi%) APETHE| -20% Ofst =7} B2t Ofled

EXS3 HIE £ (2015/10/1~2016/9/30)

Exrsg U HI2(%)

UES 156 95.71%

3d 7 4.29%

e 0 0.00%




N /ClAZe 0]

|= O al @ gx
EX[O|AH HELHY 9 SExJ} JHT
29 Xt EXtolA SEFt 5 Xt EXtolH SEFIt 389 ARt EXlojd =8It
AAEX} 2014/10/31 BUY(Maintain) 1,950,0008 SK&lo[H4  2014/10/24 BUY(Maintain) 60,000 LGC|AZ|0] 2014/07/22 Outperform(Downgrade) 38,000¢
(005930)  2015/01/19 BUY(Reinitiate) 1,650,000 (000660)  2015/01/19 BUY(Maintain) 66,0009 (034220) 2014/07/24 Outperform(Maintain) 38,0009
o103 SUv(vainainy 16500008 2015/01/29 BUY(Maintain) 66,0002 2014/10/10 BUY(Upgrade) 43,0008
e . 2015/04/20 BUY(Maintain) 66,0009 2014/10/23 BUY(Maintain) 43,0002
2015/03/11 '8 T 2015/04/24 BUY(Maintain) 66,0008 2014/12/17 BUY(Maintain) 43,0008
BUY(Maintain) 1,800,0002 -
2015/04/20 (Ransn) 1.800, 2015/06/15 BUY(Maintain)  66,000¢ 2015/01/19 BUY(Maintain) 47,000¢
2015/06/29 BUY(Maintain) 1,800,0002 2015/06/29 BUY(Maintain) 66,0008 2015/01/29 BUY(Maintain) 47,0008}
2015/07/14 BUY(Maintain) 1,800,000 2015/07/14 BUY(Maintain)  66,000% 2015/04/20 BUY(Maintain) 40,000¢
2015/07/31 BUY(Maintain) 1,650,0008 2015/07/24 BUY(Maintain) 60,0002 2015/04/23 BUY(Maintain) 40,0009
2015/09/08 BUY(Maintain) | g5 ggoe 2015/10/23 BUY(Maintain) 45,0002 2015/06/29 BUY(Maintain} 35,0008
2015/10/30 BUY(Maintain) 4500008 2016/01/11 BUY(Maintain) 45 opoe 2015/07/06 BUY(Maintain) 35,000¢
2015/11/11 BUY(Maintain) | g50 0go%2 2016/01/27 BUY(Maintain) 36 0g0gs 2015/07/14 SCUEeen) 35.000
S .850,0002 2016/04/27 BUY(Maintain) 36 00084 2015/07/24 BUY(Maintain) 35,000¢
aintain o ’ = o
2016/01/11 A 1,700 0002 S 2016/07/27 s 2015/08/26 BUY(Maintain) 35,000
2016/01/29 BUY(Maintain) } 560,000 2016/08/01 DR oo 2015/10/23 BUY(Maintain) 35,0002
2016/03/08 BUY(Maintain) 1,560,0008 2016/08/02 BUY(Maintain) 42,0008 2015/11/11 BUY(Maintain) 35,000¢
2016/07/29 BUY(Reinitiate) 1,850,0008 2016/08/23 BUY(Maintain) 47,0008 2015/12/10 B 250
o 2016/01/28 BUY(Maintain) 35,0008
2016/08/01 BUY(Maintain) 1,850,000¢ 2016/09/01 BUY(Maintain) 47,0009 ; ; ; ain aln;
L o 2016/04/11 BUY(Maintain) 35,0002
2016/08/02 BUY(Maintain) 1,850,000% 2016/09/12 BUY(Maintain) 47,0002 2016/04/28 BUY(Maintain) 35,0002
. . 2016/09/27 BUY(Maintain) 53,0008 U
2016/08/23 BUY(Maintain) 1,950,000 2016/09/29 i B SYAHAE  2016/07/28  Outperform(Reinitiate) 34,000¢
o intai ,000¢
2016/09/01 BUY(Maintain) 1,950,000% oo 2016/10/13  Outperform(Maintain) 34,0008
o 2016/10/25 BUY(Maintain) ~ 53,000% o .
2016/09/06 BUY(Maintain) 1,950,0002 2016/10/31 BUY(Maintain) £3 0008 2016/10/27 Outperform(Maintain) 34,0008
Rt Y=Y ' N 2016/11/14 Outperform(Maintain) 34,000&
2016/09/29 BUY(Maintain) 1,950,000¢ 2016/11/14 BUY(Maintain) 53,0002
2016/10/07 BUY(Maintain) 1,950,000¢
2016/10/12 BUY(Maintain) 1,950,000¢
2016/10/28 BUY(Maintain) 1,950,000¢
2016/10/31 BUY(Maintain) 1,950,000¢
2016/11/14 BUY(Maintain) 1,950,000¢

JezAaN
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EXfolA WS Y SER} T

z=9 axt sxed =83t z=22 ox ExoE 283}
SKHE[ZIZE 2016/08/05 BUY(Initiate)  190,0008 £Egel 2015/01/21 BUY(Maintain) 48,0008
(036490)  2016/08/23 BUY(Maintain) 190,008 (035830) 2015/04/20  BUY(Maintain) 55,000¢
2016/09/01 BUY(Maintain)  190,000% 2015/07/14 BUY(Maintain) - 60.000%
2016/01/11 BUY(Maintain) 60,000

2016/09/29 BUY(Maintain)  190,0002 2016/04/18 BUY(Maintain) 60,0008

2016/10/31 BUY(Maintain)  190,0002) SIYRE 2016/08/08  BUY(Reinitiate) 85,0008

2016/11/14 BUY(Maintain) 190,000 2016/08/16 BUY(Maintain) 85,0008
2016/08/23 BUY(Maintain) 85,000¢

2016/09/01 BUY(Maintain) 85,000

2016/09/29 BUY(Maintain) 85,000

2016/10/31 BUY(Maintain) 85,000

(

2016/11/14 BUY(Maintain) 85,000




N /ClAZe 0]

EXtOlA B Y SEE YT

HETAH005930)__ SK0]42(000660) LGL|AE20|(044220) SKIOE| 2|2 %(036490)
() FEFINL) () FHEFINY) (&) SHFIHE) () FEFIHE)
2,500,000 =z} 80,000 — =gy} 50,000 § = =EF}t 200,000 SEFI} I
2,000,000 o— 60,000 40,000 150,000
1,500,000 30,000
40,000 -‘J_ 100,000
1,000,000 20,000
500,000 20000 10,000 50,000
0 4 0 4 0 4 0
"14/11/14 15/11/14 "16/11/14 "14/11/14 "15/11/14 "16/11/14 14/11/14 "15/11/14 6/11/14 14/11/14 '15/11/14 16/11/14
&5321(036830)
(o) +BEIHE)
100,000 7 —— 2EZF}
80,000 -
60,000 L
40,000 A
20,000 -
0
'14/11/14 "15/11/14 '16/11/14




