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PC DRAM - UA|XI0| &l & 37| 7101 AS 044}
A7) PC DRAM 7HA€ A479) SEAIE LRI, 744 %9 F 2918 1) dolct sk
s DRAM 7| % 24 > 2) DRAMSIAE®] Capa 54 g > 3) Product Mix 3K =1}
ADRAM H|Z 3Hl) 5 T4 FF Fiol 71913} 59 PC DRAM 4GB E-E(SODIMM)
7HAL 279 AdolA AATARL FEAE Uit 2efut shibr] 371421 RulIDRAM H]
% ol wek, 3%7] PC DRAM 7ML 37H49) A=IGB & 309e)e] eleh 2Q13
AgAAek SKatolH 0] PCDRAM HIF-& 717} 15%, 30%2 F%Tt.
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Ae{ DRAM - SHIE7|0] = MZIXQI dSHl RIS MY
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59 A" DRAM 7142 528 A<l 8GB ZE[REGRIMM) 71502 658 = +12% A3}
At} A8 Server DRAM®| 7-¢oll= 714 A5Zo] 1] 2=, 4GB AH DRAMS 424
2 +20% 539, 2GB MH DRAMS 38E =2 +19% #5313t 8GB 2% 714 7|+
o= Wi, 5% AH DRAM 7122 PC DRAM 7H tH] o 20%9] Zejr]ele] gict.

AH DRAMS] 714 Zan|gJo] Qlofo ¥+ EaFo] fAetial & uj, 3hk7] A DRAM 714
2 8GB BE 7)5o& ok 7592](PC DRAM 4GB 30~329¢] x 2 x 1.2 = 72~779%]) &
T ARAAQ A7) ol AoR skt AA) AbdAtel SKatelH <o) AH DRAM
& Bl B 20% TolBE, 2427 o) A el 37841 Gato] ot

38 3. 58 A4 DRAM 714 S8k
Server DIMM Price

Update
Item
DDR3 1333MHz
1GB UNBECC

28.00 25.00 26.00 | 21.74% | 19.05% | 18.18%

DDR3 1333MHz
2GB UNBECC
DDR3 1333MHz

33.00 31.00 32.00 |,22.22% | 29.17% | 23.08%

40.00 35.00 38.000 [°14.29%0 [ 29.63% | 18.75%

2GB REGDIMM

DDR3 1333MHz o oy LY,
4GB REGDIMM 44.00 40.00 42.00 | 18.92% | 25.00% | 20.00%
DDR3 1333MHz o o o
2GE REGDIMM 68.00 63.00 65.00 | 13.33% | 14.55% | 12.07%

DDR3 1333MHz
16GE REGDIMM

XI=: DRAMeXchange.com

138.00 | 122.00 | 130.00 [ 2.22% | 1.67% | 1.56%
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ZHi2l DRAM AlEe|
F IR HEk=?

sfi| ZHiIDRAM B3
53| 2t ol

DHIQ DRAM - 17| 2GB LPDDR3 el H|E 371, SX7KE MCP 71 MSAl

THlADRAM 4283 # High-end £PFEZS] 74$- 2GB LPDDR3E A|&dsly] A2Hict. u}

24 BElIDRAM AlgolAlE= 1) Ael &3k 27K1GB > 2GRS 2) 38 A%< Ws)

(LPDDR2 - LPDDR3)7} 44 elt}, dA] LPDDR3E tel= ?jxﬂL ARt st s,
2% Wslo] w2 714 J5(2GB 71 1898 F4)9 85 Al itk

DRAM Capa«] 4 $-2-8 LPDDR3] ‘g%sﬁo]: 7] thoﬂ, LPDDR2 o]g} =] u}o DRAM 7]
o o Al T FEl Alol=s Foldk

o] we} £ 5 FA} AnfEZN 407} Fujs|a 9= MCP(IGB NAND + 1GB
LPDDR %3+ 512MB LPDDR) = eMCP(GB eMMC + 1GB LPDDR %% 2GB LPDDR) 7}

7 AA] 1871 H] 15% o1 364191 Aoz geter) 2Q13 SKatoly 2] BuFIDRAM v
= HT& 5% 745, 53] T=% MCP 8 571 F37} ol it
38 5. LPDDR22}+ LPDDR39| Af2k H|w

Parameters LPDDR2 LPDDR3

Clock speed 200-533 MHz 400-800 MHz

Max BW 1 ch (2 ch)

4.2 GBps (8.5 GBps)

6.4 GBps (12.8 GBps)

DRAM array architecture

1.2V core with 1.8V wordline
boost

DRAM IO architecture

1.2V, HSUL_12
No DLL in DRAM device

CLK/DQS scheme

Diff/ Bi-dir

ADD/CMD scheme

DDR, single ended

Data scheme

DDR, single ended

Low Power Modes

self-refresh, PASR, DPD

Internal bus width

X128 (4n prefetch)

X256 (8n prefetch)

Max density 8 Gbits 32 Gbits
Package POP & MCP =
Burst types BL4, BLS, BL16 BLS

Atz: JEDEC

1% 6. X2 DRAM(LPDDR3, DDR3L)e| 71& o[ef Mt

18 7. 229 Mobile DRAM AlZH H RS

(1Q134 7|1%)

4GB Price

PNE=S

3

360

Q113 Q213 Q313 Q4-13 |14 02-14 Q3-14 Q4-14

=@=LPDDR3 - 4GB =de=DDR3L - 4GB DDR3L RS -4G8

DDR3L and DDR3L RS will have a modest premium over standard DDR3 (<5% for
DDR3L and <10% for DDR3L RS)

LPDDR3 will continue to be a more expensive memory alternative, however the
premium will diminish to ~$5 per 4GB by the end of 2014

> iSuppli
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Samsung,
54.1

AIE: Gartner, IDC, KDBLH <

Others, 0.3

Elpida, 22.6

Micron, 2.5
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SK Hynix, 20.5
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NAND - 5Ht7| RHIY =2 + SSD 2 F7I= ZEEAl o4

2Hi 17| 8 XIS 28] 2= golu), H23! 2oju) % Mmhl 717) 445} el NAND 8 44el4 75
+8SD T2 S4F o4t A4~ SSD(Solid State Drive) Al7o]th SSDe] 714 ojw] 4287} 18t 4= 9)= AAH(GB

G 198 o|ahol] =egl7] wjiol =8 A 7&Errt 7] A)ZHIth A< Amazon.comel A
A 840 A& SSD 250GB+ 200€d o]l A% e gt

T2 SHoM SSDE FHSh= o= A $7o] ArjHor A7) ol Azt 29the] =
Ex Ae] 30%7} 128GB9] SSDE AEigithar 7Hgshd, SSDe| NAND % =8 779 GB

7} ek o= 24GBE ABshs ~ntEE 3290ti(&3l 2rtEE 2.9 38%)9 frAtE Al
TR Sl 53] AMdAARE 16nm S0 128Gb 3bit MLC(TLC) At 158 zolm,
SSD AP A Ehhell 1 Aoz et

51HE7| NAND 71242 weha sRE] 2l =09} SSD 422 F70 w2 NAND 43 7i40] didec). &) NAND
Ei7[xiol Ak o o) 59 AE 64Gh MLC /1AL 592 zaolx] 4204 7155 2lrk oF474) NAND

QAES] A Capa 40| BpAoleks HlA, 3%7] /3 (Embedded) NAND 742
6de] =7 D1AQ1 ASAlE UERE Ao et ot shily] 8 NAND YAlE©]
Capa Z2d0] UAthd 457] o] NAND 7142 A} 598 402 s2kst Agolch,

T8 8. 5% NAND AlZEH n&EAHYIH S

(Unit: USD) | Density Hi Low Avg Hi Low Avg Hi(%) | Low(%) | Ava(%)
1Gb 1.50 1.25 1.40 1.50 1.25 1.40 0.00% 0.00% 0.00%

2Gb 2.20 1.80 1.99 2.20 1.80 1.99 0.00% | 0.00% | 0.00%

- 4Gb 2.80 2.55 2.67 2.80 2 2.67 0.00% 0.00% 0.00%
8Gb 5.30 5.20 5.26 5.30 5.20 5.26 0.00% 0.00% 0.00%

16Gb 10.50 10.50 10.50 10.50 10.50 10.50 0.00% 0.00% 0.00%

326b 21.00 21.00 21.00 21.00 21.00 21.00 0.00% 0.00% 0.00%

32Gb 4.30 2.70 3.32 4.10 2.70 3.36 -4.65% 0.00% 1.20%

MLC 64Gb 6.50 4.20 5.34 6.30 4.20 5.26 -3.08% 0.00% -1.50%
128Gb 12.00 9.20 10.54 11.50 9.50 10.50 | -4.17% | 3.26% | -0.38%

32Gb 3.70 3.60 3.62 3.60 3.50 3.54 -2.70% | -2.78% | -2.21%

TLC 64Gb 4.30 3.90 4.06 4.00 3.90 3.94 -6.98% 0.00% -2.96%
128Gb 8.20 8.20 8.20 8.20 8.20 8.20 0.00% 0.00% 0.00%

XI2: DRAMeXchange.com

2 9. NAND 64Gb MLC 71 Zo|ef M2t

(US$)

. ) CHe= oA
16 —— NAND 64Gb MLC #2712 KDBHS2 ol

12 | NAND 64Gb MLC EAW7F2 g >

2 F 482t Capa=a
ZA|HE30% 24t

1A 1.7 121 12.7 131 13.7

AI2: DRAMeXchange.com, KDBLHSSH 2|A{x|ME]
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SKSI01<2(000660/mH/TP 42,0003): MI=22| 714 ZAl 7= |/XI0fl E Z|CH 25
‘Big Cycle'ol| ZIglst 224 223 ng] AL Big Cycle’ol A%4817] A2 1) dujd} 9ik 5 72 24, 2) BG4
22l dheA Al 91 Capex, 2) 374 A% A 5 35 S0 WIS nigow 3) mujd 7] 8 4% ) B
HFIDRAM A& 85F] 554, 6) SSD AlEe] 547 5 2441 78 A7go] o =it

=

ufEhA] skl = PC RAM AW DRAM, 2HFIDRAM, NAND & #ubAel wma] 7429

AN 7127t A8 Ao R g, ofo] mE o wIE AR SAle 53] DRAM wiE H]
Zo| &2 SKajolH 9] ?6417} of it
SE|IMo= SKslo|H AL SKato|929] 2Q13 AAL & 36629+ 32% QoQ, +39% YoY), d%ole] 85201
d52 F4EE Y (+169% QoQ, +21,473% YoY, ?j 1 F 23.3%) 22 ot 20139 Azt A vjEd
14129+ 39% YoY), dgjolo] 2.9629(YoY A3} d¢jolelE 21%) 02 Addm] 34
28 Aol 2014 o] o)& 352Y oz A&AS o] alid¥)
I 1. SKépo|HA £7] ¥ o7} AN Fo[ef Mat (Aedel %)
Q12 2012 3012 4Q12 1Q13  2013F  3Q13F  4QI3F| 2011 2012 2013F  2014F
& 2,388 2,632 2,423 2,718 2,781 3,661 3,940 3,754 10,396 10,162 14,136 15,192

%QoQ -6.5% 10.2% -7.9% 12.2% 2.3% 31.6% 7.6% -4.7%

%YoY -14.5% -4.6% 5.8% 6.5% 16.4% 39.1% 62.6% 38.1%| -13.2% -2.2% 39.1% 7.5%
DRAM 1,695 1,974 1,696 1,875 1,975 2,696 2,898 2,776 7,418 7,241 10,345 10,980
NAND 693 658 703 843 806 965 1,042 978 2,977 2,921 3,792 4,213

&7} 2,178 2,155 2,014 2,204 2,018 2,349 2,513 2,450 8,721 8,551 9,322 9,723
nf %o/l 210 477 409 514 771 1312 1427 1,304| 1,675 1,611 4814 5469
k| 474 473 433 459 446 460 460 480 1,306 1,839 1,846 2,000
oolo|2l 264 4 24 55 317 852 967 824 369 228 2960 3,469

% QoQ A =yl HA =yl 472.3%  168.8% 13.4% -14.7%

% YoY MM -98.5% MX  -22.5% S 21472.5% SM 1388.0%| -88.1% A &M 17.2%
DRAM -286 98 -1 -15 283 744 832 722 -284 -214 2,581 2,953
NAND 22 -103 -7 70 34 108 134 103 653 =17 379 517

EBITDA 572 771 760 g74| 1089 1619 1,754  1603| 3572 2976 6064 7,078
0|2 =271 -53 2 164 179 691 794 791 =57 -159 2,456 2,990
E50/94E 8.8% 18.1% 16.9% 18.9% 27.7% 35.8% 36.2% 34.7% 16.1% 15.9% 34.1% 36.0%
9;°+o| = -11.0%  02% -1.0%  20%| 114% 233% 245% 220%| 3.6% —22% 209% 22.8%
DRAM -16.9% 5.0% -0.7% -0.8% 14.4% 27.6% 28.7% 26.0% -3.8% -3.0% 25.0% 26.9%
NAND 3.2% -15.6% -1.0% 8.3% 4.2% 11.2% 12.9% 10.5% 21.9% -0.6% 10.0% 12.3%
EBITDA 0|2!5 23.9%  293%  31.3%  321%| 89.2%  442%  445%  427%| 344% 293% 429%  46.6%
] -11.4% 20%  01%  6.0%| 64%  18.9%  202% 211%| -05% -1.6% 17.4% 19.7%
ZK-FRS 992 7IF, A12: SKalo|HlA, KDBUH $EH 2 MAIME] ook
33 9. SKato[HA9| o7t ololel Fo|ef At 8 10. SKato[HA9| 27| lolel Fo|ef &gt
(=) (%) (M (%)
4 SKatolL A o1z edefolel (1) 3.477 40 1,200 SKStolL & 27] edelofel (1) I
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