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1. 3D Nand 2| Super Cycle T2f
1) Image of Things A|CH2| 2o} HBM ZAX
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213, Image Sensor A= 2PH3}e} 314 Network Camera 5 B2B 99 73}t
stal 9lt}. Wireless Camera Sensor Network & 283+ Embedded Intelligent
System ¢ Hi-& WEAAET HMEA 778 Ho dol, A sADS &
£k A o waEA Hagg Aol

4o > 3@

Visual Sensor Network 9} I1ZX|5: AlZ{eEl 50| Big Data 31 S8 Ly0MO| THH 24 5! Bty 3t

o Ty

Al Zt3lEl ™ 2 o] Big Datas}

- AHS 0| CHBE o R ol
- DBz} 8! Data 49| 3% F7t
- Big Datais All Data

* Security 23t & §4+H 28I = H0HH

Where? Distribution?

KHE: KAIST SK ZH

}
SKQ;curities 3



Big Data ol th-g-8}7] A3k )1z} 5 A, 7P 2 ZAl= 8ol w53tk Aol

o}, 22]ar olol thgt -5 Cloud Computing ©|t}. Data Center 7} 7F1 tf%.9]

Nodes & &3l A4t 7S e Algste], i FHel gk A7 3 ¥HA e
7]

7} 7F5aA7] uholek. Cloud W) A1¥ 7143k Viualization) 739141 Big Data & 1
Y3he 71w W2 Basa Qol, 7Murt EORAE BE Daa #410] 45
Ak

st=dofARl SHAM = HEAMYE a8de® Asty] 9@, GPU (Graphic
Processing Unit)2] 87117} =0l 3L 9lth GPU 71 AFE o] e Axr ok
QI -2 GPU ol|A g3staL, ym#| s1=rt CPU(Central Processing Umt)oﬂfﬂ 223}
= Aol TN ol FARITIAE s BE A ol 0 At
), HEs) vEo] woH T2 AMY] 7} Wolke AT ]dﬂo]\:} w
g ARE 7hs e wEe] tjEo] T3leel] o] 24 [ Core & oFrE] 58l A
T ol Aldr). webA I FAH S7FRE Core B8-S Sthgks}7] FleiA
+ High Bandwidth Memory &] 7§ 7 AJo] wt} x]dsf2 Zo|t}

GPU £ 83 M2|S REXO2 N2[5}7| s + HHe| 2012 74

GPU 7}% HREQ 82 Hi Xl RE8 GPUYM BT, LIHX| ZER CPUY|M A2

CPURL GPUD| A1 #{2| w4l 1jo|
CPUS I H2|o £ HZE @ 42| Corevs. GPUS HH H2E22 QA +HMe Bt 2H0| D Z&FF CoreZ 74

- Monte-carlo Simulation, Tree-plan & Chdh ZHYjo| b0 YR $ Z 2, CPUECE GPUS| ZR42 K2 F7}

How GPU Acceleration Works

Application Code

Compute-Interive Functiom

_}:.

CPU GPU
MULTIPLE CORES THOUSAMDS OF CORES

KEE: Nvidia, SKZ#



A A ZYA2[o| HHet HIZ0| 25 950 Y > A 7k5t H2a [ EIIMEYH B MY

o

ZENME 0472 E7SC AL 2 SH2 243 N oY §iad

- YRz H§0| i S3gMe 7 GO Ao S (UG 4§ WO T + BOAE Y S8 A8
< Hadle 42 SUNEE e A oa a

- —'—'IH‘EI B SIW‘I"' Cﬂl!ﬂ IS-E HI‘IH —'—'I-H‘!"I @ El‘-‘M A Td9| Elﬂﬂ‘l °Il°|ﬁ ‘?‘ Hi

Amdahl’s Law

Paralll Portion
— 5 -] 2018 0|83 D21M9| & BUS 2NHos HE
0% S FEW A 2R

5%

| J e

Speed Up
“

128
256
1

1024
2048

Al
ez
384
azrea
65634

Number of Processors

A= M2t oA Mo, SKSH

a3 55=

Hiz2| 2 252 26l Nvidia = HBM2 & EXISH COWOS fEl - High Bandwidth Memory 2% s}

High Bandwidth Memory 274 &
- 2201 A 5710l Core $H8 LIS 23t HBM2 A7

————y

- HBM DRAMZ TSV (Through Silicon Via) 7| & =&
(DRAM Chip0f 5,0007] O|&} ¢ &1 43 017:’”:"1 *Zup)

- HBM 24L& HBM 1AMICH CH| % & 2H[ 2Ha)
1 171©] Buffer chip2|0f 47[|9] Core chip |5
21219 chipZ TSV ¢l (Bump)2 ¢14¢
(8Gb GDDR5 ' A A| 8742 Chip HHH
4GB HBM2 DRAM Gl ZHA| 2742] Chipe =

4GB HBMZ2 vs. 8GB HBMZ2

KEE: Nvidia, SKZ#

e

SK securities



2) 182 Server DRAM 3} 3D 7|4t SSD 2 235

AW 738K Virtualization)= 3HE AM¥ 2H9S Hdie a&o= &8sy 9%
AR, T AHE EFoEE Oh= iH‘F’— w4 S Fek B 59
ARl AT ARgshs 7otk olF F&sk] $l@] Network, CPU, DRAM
Storage & A1H 2Hd] 7} & WrAl Eoh EAIE 7SI B E S Server
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3) MH 715 % 2BA| SSD of 714 H[Z|E

A o] AREAP S7FE Q1 E = sh=glo] o] AR ARk o= vl |lvk 1Y
L AlgHA gl eiko R A8l FYEE v tiv] s e BS T3 8avt ¥
t}. Application Server 75 Al CPU AFY-E 0] 13} Storage & HDD ol|A] SSD =
WA= A& Bl R, CPU Upgrade 2T Memory Upgrade ©] H]-&- tiH] d-&°]
U5 5t ol FYUHE Cost 9] 2bo]= HISSEFARE, Performance o] T 7]

o]tk

AAR AWE G =W, Ay Zked 7P & S AV|Enh AW 29
A| IT Equipment ] = AH] H]52 56%E A8kl 312, IT Equipment Uil A |
B v A9 Al 57%00 2tk =, AA AR =] 31.9%71 wlEe] Q]
Zolth. AE% 0= High Performance 9 W A8 &M= sAJo] S = oo} sh=t),
HDD 9] E|AAR] AR QI8 F7H4Q1 A5 7l 2 Anpdy "7k AP B71
55tk HDD A2 4732 o] =2 3D Nand 9] 5742 &7 SSD 29| tjA]7} ¢
< 7158k Ao w A
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Performance +49% +60%
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High Performance 2t %2 2] AH|:= SAl0] 7P 52310, HDD = Ef¥%o = st 38 &7t

High performance in less power JOPS/Watt)
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4) Apple 9| M| 22| =} Hg}

Enterprise SSD £} Notebook PC 914, SSD 2] #H2 4= thAol Tl A7

AR o7 ANART} ERA o7 2o grh 1 o8 A 48-Tier 3D Nand & <&

A o= ol 719l AHdAAE 2lell= 7] UH%O]E}. Z2Y T FoE H478 ¥

of Ate =7 AxE FX87] wiol, DRAM 59 3 ¢ A3l Micon

Technolgy =2k 214Fe] oA BlojubA] Seafar 9lﬂ‘r wHebA, DRAM ¥} Nand 7HA4 %=

& B231 skl Utk Unit Growth & 7]tl817] o2 33l A, Contents per box
T STklop A o] deEje Aotk

Apple & Y=t2 a1v1o] Eokt) iPhone6 o142 AHtlek A48, iPhone6S ol 42 o
e FA wio|t). Apple ©] iPhone7 OlA] WA HolE A2 Size £} Design 9] ¥ 3}o]
t}. iPhone7 plus += 5.85”, Dual Camera, 3GB & €13t 7102 o4t} (iPhone7 = 4.8”
= AXA 2 dgolt}) Apple & Al Tl Unit Growth o] Tt ojgto=, a1
77 AlE ol F)E 21813 It} iPhone6 7F EA1E FA] 16GB eMMC 714
$5 ol E2gh=ul, 16GB AlE2 64GB Al5E2] 714 ztoli= -2 $100 o130t = U7t
= $15 S7H=H), AE7FEAS $100 5718k 16GB thH] 64GB <] iPhone6S & $85
o] ggolols F7H=E AAIZ Alo|tt.

Apple iPhone 9| Spec 3}, iPhone7 2 Storage 2% 2 {2 Z7f5HA 2 A

Model iPhone iPhone 3G iPhone 3GS  iPhone 4 iPhone 4S iPhone 5 iPhone 5S iPhone 6 iPhone 6s
falz:ilh Jun-07 Jul-08 Jun-1009 Jun-10 Oct-11 Sep-12 Sep-13 Sep-14 Sep-15
Memory N/A 128MB DRAM 256MB DRAM 512MB DRAM 512MB DRAM 1GB DRAM  1GB DRAM  1GB DRAM  2GB DRAM
o 4/8/16GB 8/16GB 8/16/32GB 8/16/32GB  16/32/64GB  16/32/64GB  16/32/64GB  16/64/128GB 16/64/128GB
NAND NAND NAND NAND NAND NAND NAND NAND NAND
412 MHz 412MHz 600MHz 1GHz single  1GHz single  1.2GHz dual 1.3GHz dual 1.4GHz dual
CPU speed . . : Dual core, A9
single core  single core  single core  core core core core core, A8
i0S 3,
oS i0S i0S 2 upgradeable iOS 4 i0S 5 i0S 6 i0S 7 i0S 8 i0S 9
to i0S4

Display type 35" TFT LCD 35" TFTLCD 35" TFT LCD 3.5" Retina 3.5" Retina 4" Retina 4" Retina 4.7" Retina 47" Retina

display Display Display Display Display Display
’ . 480 x 320 480 x 320 480 x 320 960 x 640 960 x 640 1136 x 640 640 x 1136 7.50 x 1334 7!,30 x 1334
Display Pixels pixels pixels pixels pixels pixels pixels pixels pixels pixels
(326ppi) (326ppi)
Camera 2MP 2MP 3.15MP 5MP/VGA  8MP/VGA 8MP/12MP 8MP/12MP 8MP/12MP 12MP /5MP
Battery N/A 1,150 mAh 1219 mAh 1420 mAh 1432 mAh 1440 mAh 1560 mAh 1810 mAh 1810 mAh

Xt Apple, SKZH
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B Storage & o2 st} Tg|al ARSANES ol ARRIES A fldl,
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o] Jzolxitt.

Apple 9] &5 WEdL U % FF3l5ItE iPhone6 7} 5.57 plus EES ESiete] ~T7
Abo]= e B3 APHEEE =3 thH, iPhone7 < plus F2S premium A} o]:% A
iPhone7 pro = EAISHA 2 A= AwErh 12]al o] AlEe] xpast xQ1 3D

Camera & 7ot} 3D Camera & &3l FA= & o] 8582 F7ket 4= vF ] Oigtq
o]& LivePhoto 7|53} AAISIAY 3D T84 o2 HGsH 2 49 Storage £HS
S S7Fe 4 vl gl Blolth olr] 16GB 9] W 8oz A4l i0S
Upgrade ¢+ L= Application = 4/8}7] ol %= F-35ko] /A4 = Zdejolth

o

Apple 9] 3D LivePhoto 7} €HF ARRl tin] 2 v} Ao §5-8 o7 sl Apple =
AAY 3714 F57¢] Storage AFEFS AT A& n?l{ﬂ' iPhone7 ©] Storage
L5232/ 128/ 256GB = &A1E A o2 HH) o] 72 iPhone6 9} iPhone6S 7} 16/
64/ 128GB & ol A A dth= AT} vjus)] £ uf, 22 59 iPhone & ZUiE =
Nand 527} A8k 2 W) S7kel 2 Aolehs AAS Ak,

ARZl Y 37| SCHA[ZESE Apple 0] 57} Apple 2 0[0] 3D 28} Linx Imaging QI
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Apple < Premium 5.2o] = 585" iPhone7 pro ¢4 DRAM = 3GB & 235 &3 3
o] S ET} 3D Camera of] theh 24 o] g¥tel AR 55 7Sk 3GB 29
29 32 =713 Aol & Aot} v 7|ti¥= 212 Nand A73e] 3]0l
7139 16/ 64/ 128GB ©| 4 32/ 128/ 256GB & iPhone ¢ Storage &3o] A=Al HrhH,
7V A3A BAERE A= 256GB EElo] e 97 Aotk 18 7] 2D
Planar Nand =5 385 47} A3 A7 2w =elvt Q7] wfioll, 48 Tier o]
©] 3D Nand & 133 4= fell gl& Alolt}. whetA 48 Tier 3D Nand 5 U3l it
ataL 9o, o]m] Golden Yield o Hthe A= 79 Aol 7Pk 55
256GB oA 7]=3}7 = Aolth. o]+ 3D Nand ¢ High-end 22PFEE 3| sjelo|t}. o}
=t Apple ©] 215°& Anobit <= 3D Nand ©l g+ Controller 43 0] dF-alt}. 2437
K= 3D Nand Controller oA R4 FAE-S dHstar 9ok wpeha] AP £} <
&34 255= Apple 2] Nand Controller 20| F 7| H3}A| 2=}, iPhone7S +-E
+ 2] AP, AP £+ A71% Nand Controller, 1x nm DRAM, Flexible OLED (Pro =
2 BAIE dAR), Eev AEeel ol2= Ao tiie] uRPH] Hug
wolAl & Zojk

AP gl tigk Q2T v ARA 2 Apple 704, SK Hynix & 98 %A ¢
< 593Xt Apple & DRAM oA A3 AR} o]&%7} ] o= As AAsloF
5}, Nand ol 4= 32GB €} 128GB oA = A AAE viAIA7| = H2Rs dr]o] B
& Zlo|t}. ujgbA| 32GB 2} 128GB ©4 SK Hynix 7} 40~50% 2] &3S She
3k 7102 HE ™, Micron, Toshiba, Sandisk 5-¢] YA 555 Uo] 77+= &
g7l Yepd Aog datech 2482 0% SK Hynix &= DRAM 2 Nand 5-%-ol A
56 4 AHoz 3)Ho] 7k Aoln, Apple ZH-E|Q] Al B S <l
A o de] gkel slEA7) 71es Zo® J|gEnh 53] Toshiba 7} 3D
Nand tol|A 3248)k= 7R2-d], SK Hynix 7} 2 A1 tZ 1% 48 Tier 3D Nand %
Abol] AF-3chH AnEZEE 3D Nand AlZolA oE =1 91 Zlo|t)

iPhone7 pro = 5 7HH|2} XHEH of & 256GB = High-end EHIY %|X2 3D Nand X{EH
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2. NF; £ 40f 0|2jE F=H|6}= SK Materials
1) 3D Nand A[tiE ZH|oH= SK 2| +XA|H3}

NF; &= 9kea)] 9 o) AZdo] 34 ) U] Chamber & A|43k= &5 7}~o|t} wt
=4, LCD/OLED, Solar Cell 5 A= A] CVD #4L, Wafer Y tj2~Zd#o] 7|3

oo Aedu} = wAuks 913 thaksl ©17)%4 EAS 2H k= FAo|t) olgdt
CVD 3Ao] A&Y=H Chamber U5 2 EHo| 2F-Eo] W ==, Wafer U} ¢
2Zgo] 7oA olgdt WFES AASF =T AREER= Zo] NF; o]tk NF; &
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WE A WA AT, B AFE S, Al % TlaE ol
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Az 5% 9 Aol golsiet
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S 7V AR 33 IR 7 & Zlo] NF; ot} REEA| 9} tjAZyo] &
Ao A AHEEE AHESAANF)E +% 99.99%~99.999%9] Ziek 7pagh A}
231 Bk GRUOKNH,) 9 AAE B3RS 18, 19k S £ 323
ala1, AN PO £ES B9 ZIEE NF; 9 840 FolAar gl A

o]t

NF;¢jeli= SK MElg|d=e Auld S2o] ARH= SiHy, $HeA] s d@dd 40l
AREEE WHs 5 o= Aikstar 9om, SiH.Cl, SiHs & tHdst 55715
4535‘:;] oz ETO}E oIt}

% Step 0| 37125 NF; +RE 57} 222 SH| AL8El= SiH, (R HE)
Vacuum chamber |@ Polysilicon Deposition
SiHa + He
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- A ¥
-
¢ .o : . .. ’ R
. T el ! particle
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—l I | semiconductor, TFT-LCD and solar cell industries
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SK & 159 FHQl BHeA] Fofol] AFA2] FA5 o774 ar ik Awk#<l
WA AIS T2 7 S48 FASE B8k, DRAM ¢ 34n| A3}
T =%, 3D Nand A8 SHE $&IAE =3kl rk E/‘é«] 77491 NF;3 A
Yo I8, SK HEg|g=e] A7) A4 sEo] F& Whe Flo] oful= I
o] Ajzto] e AL Apdolt}, ey SK Hynix & M14 Fab «] 2 %l 3k Clean
Room ¥AHE & el v}l o Aoln, 5 HAwZe| 2o % F7H] FA5 vt
#3to] Memory Fab & &A% FH|E stal ok o] dt Fxl= dAl s a1
st o 3D Nand & 93 A 4= vl ¢ick 3D Nand of] tigl 24401 Fx15 ]
&kl Q)%= SK Hynix o] Hefs adebd, sAFe] AAS Fabd e A= A
g,

o
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40 -
8%
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