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Abstract

With the development of technologies such as 5G, Al and Internet of Things, the
global demand for specialty DRAM has been rising. The DRAM industry is
characterized by capital-intensity, high entry and exit barriers, low product
differentiation, low price elasticity, and deferred investment, making price competition
prevalent among competitors. Specialty DRAM firms thus face not only risks of price
fluctuations and industry cycles, but also challenges of slower product process

evolution and smaller market size.

This research aims to examine the key factors underlying the supply and demand
fluctuations of the DRAM industry, and analyzes its industrial characteristics such as
product life cycle, five forces structure, and value net. In addition, this research
examines the competitive strategy and business model of Taiwanese DRAM firms. The
findings of the study provide suggestions of future development to DRAM firms. The

main research findings are as follows.

1. This study describes the Cobweb Model of the DRAM industry through long-term
supply and demand fluctuations, and proposes that the main reason for cobweb
phenomenon in the industry is the longer production cycle caused by deferred
investment. When new applications or existing applications are upgraded, or when
manufacturers rush to increase production capacity, it will exacerbate the cobweb

phenomenon of price and quantity fluctuations.

2. By using the five force analysis to examine the competition in the DRAM industry,
this research identifies the major threats within the industry: intensive competition
among existing firms, strong bargaining power of suppliers, and bargaining power
of buyers. The threat of potential competitors is low in short-term due to high entry

barriers.

3. The value network model is used to analyze coopetition among DRAM firms.
Because DRAM products rely on the main chip of the system to function, the most

important complementor is the main chip manufacturer. Therefore, DRAM firms

v
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should join the platforms established by the main chip manufacturers in the same

target market in order to expand their influence in the ecosystem.

4. Based on theory of product life cycle, this research then analyzes the advancement
of different processes and different types of technologies of DRAM products. It is
found that the DRAM industry is increasingly difficult to advance in new processes
due to the requirement of high investment. Thus a single generation of DRAM

technology can sustain in the market for a longer period of time.

5. By examining the competitive strategies adopted by the worldwide top five DRAM
firms with own-fab, it is found that DRAM firm, such as Winbond Electronics Corp.,
adopts a focus strategy to concentrate on the specialty DRAM market in order to
provide products that meet the market needs. Historical data shows that even during
the recession period, the overall demand of specialty DRAM is still far larger than
the supply provided by the case company. It also discusses the feasible business
models for specialty DRAM firms by taking Winbond Electronics Corp. as an

example.

Several suggestions stand out: (a) DRAM firms should continue to strengthen the
relationship with main chip manufacturers and customers by SIP(System In Package)
/" MCP(Multi-Chip Package) with main chip or developing customized product; (b)
DRAM firms should provide long life products to reduce the re-design effort of main
chip manufacturers and customers; (c) DRAM firms should have better control over the
supply of raw materials in order to maintain the stability of the DRAM market and to
meet the needs of customers; (d) DRAM firms should be aware of the development of
markets of various applications, and understand various types of memory, advanced
process and advanced package technologies that the market may need in the future, and
continue to invest in research and development for enhancing performance and

reducing costs of DRAM to make specialty DRAM market grow stably for a long time.

Keywords: Specialty DRAM, Cobweb Theory, Product Life Cycle, Five competitive
forces, Value Net, Coopetition, Competitive Strategy, Business Model
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BmnFd o4 AFEAR BV VR BRI ARR FATRIE

ERFEF EHEMBRE R WIEBET 0 Ak S AEIRTIA RS
oo FEMBRB RS % AAEREAETE  ERF R4 Bk
THFE  ERFAETRFOBEA A RO T AR BT

BMRFEEEEPEART AR REE AR o
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EEYES

‘EI:—% —4’1—5‘&1"")’@;%“%% ﬁrgrr?fr,l,(/%)j;g E/j\céﬁ—,,
B bR 2T

m\ﬁ <l

ABEEEETEAE GEE LB LR

R AnFRe R R FEY R F R EE  F CARETRE D
A AR ERTRSON S CRGFFN

=R EL T

Bk QDB R E S bl A S RT R G P R

FRLGAEDEY AF 2 7> & RER > T e PEFPH

FREBHED XK ERD ARG B 0 B SR

25 BRI

% & % (Value Net) = Adam Brandenburger ¥ Barry Nalebuff ** 1996 #

SRS vk - £ A RRHT AR B 0 AR S
TRk

/
N

FaE s SRR T T PR FEEE 2 A
oo ERPA4o@ 7 07

BE
HEA N E] EmE

RIER

7 % &R : Brandenburger and Nalebuff (1996)

B 7 T e
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PERET R EFRFEEFLFOMG AT e SEL A

\\\?@r
1%
T ok

7

e

LAl R A B E A HBADEITHY - R HE 2P - FREGY
BARBPRIFORE R AR AZSF S ERFE BA S A2t
t%ﬁAﬁB%ﬁ*fﬁﬁ%ﬁojﬁ%ﬁﬁ&?éﬁﬁﬁ%iiﬁgﬁ
FERAE PR S - ks E g

Al o @ dpF Pp] L s

ke

s % ek & (coopetition)BL 4 0 d & 1T cooperation ¥ % competition = F
L m AR i L ’.h#ﬁfir\?‘ R = ﬁ#,}mIﬁ,?\sfﬁﬁngf,éiﬂ?
|

B T HERY KRB P A

N
i

G EFEPFLE KR 3 T A AV i 94 A(Brandenburger and

Nalebuff, 1996) :

1 R EIFa R RMFRFEEL IR < FHRD > 2h "% ME
A A o B A AR o

2. M Al hiROMGY B FRELRED FAEE S
BAY I ACP I6H T A A

3. ki SEE A T A TR H TR VRS £
EHE LT RORT B g EenGisit -

4 BIFTRRCIREMBF Bt EEL BRI FY o 4§84 TR
4 BEw AT o

I A RS LR HAER ’ﬁ—‘ﬂk:}% 17 e —% /% ° b|4r Rackham,
Friedman & Ruff (1996):2 % = Fl 5 = ‘(DR BF 2 F & Fiewpld 7 F

RSB QBP FE - TP ELE P REIFAEL QME

bl
%”m

2 EFaE kP S E DL % o Comerford (2002) 30 5 # & B

e HF 2B AR (DRFERE LR L RN ¥ 2 F Wl o 3
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bEFL R A RRE  ERA LR NG L QRF LR

i
P ERPEEE S X AR BL

— R Xk §_Porter (1980) & M4 Kv2 (- 2P v o 5=
fa A & aga) ¢ (1) & 4F ¥ ¥ 9% (cost leadership strategy) » (2) £ £ i H 4
(differentiation strategy) » (3) & # i* % % (focus strategy) o @ & # it Fx X #
P ima 5 B Y 2 AAR K § vk (focused cost leadership strategy) > 2 % &7 £ B

it % % (focused differentiation strategy) » ©2 F & B o
1. = AAEHE Rk

AR E#A SRR PE AP LWL [ ek U A B
PR R RS - W BT R FAR N ET AT R
B X KRB RS G 5 B F LA A ke HB

B Mehfrp F@EL Aottt g W3 SR RE HBRE
B om L R Ec] A A B RIS W Y D RK A E T B SR
FAARHE R LA A KB TR G M o bR HaRL d o g
PARLBOEE LR AP B F AR EORG O RTREF T
ok e F B EA] o F] Porter (1980)35 3 - B A 47 H {0k FUR
ERAEME A TSR A EEEFE AR A
FAFEEL AT U R2EMAR T PP LR L E B RS AT
hE B AR > BRI HEARGE RO L P R R B L S B T s
S ALEEAF koo
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2. LB R

BEBEHFEOE ZEIRGE NI RF LY 22 HL B 2PT
- RS EARGA SRR RBELT S FREZ 2 LBRE &
AHFEHL AL PR LR AARAET AT AR IR VL F F
AGrcL LR WAL E  FFEFHLZLE ) NE Y FF L
£ opBAANTRESORF LR KR IR

AR A HEER SR o RF T A R IR S AR R
FAFEE R TEL AR B EE R EF T fER
FRE G s de A3t A e 0 4 T A RR 0 k- RETRAE A

A AL { APk > 42 E3RE F AHHF G ToeE o
3. B¢t

EH- B AR R RS R AR Y g o P
WLBR o REEY PR P A ERRF T PR R A E R
TRBEEHREF R FIPL WD F G FEF 655 o B¢ v { ek
AT LA A AEREE R LR o w g KD P R B

fRp cnd AR BERAR I FREY DDA SLRBET

BY VWA RBAEFER VAV RILE
N ‘E“‘ v R OPER i’]‘% LW P&—ﬁ? ?% Feo 7 ’&%ﬁliﬁ—”

e
Kugs § 2R % > FISHBR LS (il ¥ » 3 2 &7 Wi % L4
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|
o
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=

2
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oL A kR

LA 3 A E
e %
b AR AT
S
3
2K /J\
T BUARTRS B SR E R
s

T kR © Porter (1980)

Bl 8 - 4k s R

“‘.))N\

Porter (1980) 3 5k » & ¥ & & JE (7 3% @%‘L o) ARIEAE 2 r—:l-i-Eg% ,

~t

E -0 PR RS A ReE o B 3 R R

&
AnS)
o

Aralg 24 S EEY A ¢ 2 T (stock in the middle) %] 35

BERSN LS S A b e 2 AT M5

ﬁ‘]i%FRiZ*ﬁ”’—@g*ﬁa%‘]#f?°ﬁ%ﬁ:5‘ﬁiﬁ7 - S e 3

BT

G

)

™}

-

i
4

4ot F J1eni 42 o Osterwalder (2004)45% & & 7 W b4 218 > &
a lﬁ;z&@?m(ﬂilﬁ% A B e o

H
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=
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c
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S
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2. 1 &3 % (Value Propositions) : 3P & P 4r@ PR EFAZH E o §

AR 2P R A SRR 0 2 P4 i
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fie 4l i g5 (Channels) @ 4 i@ :IéS—r}n R 5‘E7’Fﬁd AU PR R EBET
BEEFE D A B kIR0 A S RAE 0 T BT R TURFAHS R
P ABRTRBMLYAE SEIRB R T AL 2 D

BOEA KR SEAEEY A SEIRIE > ¢ TR K LS RTE o

¥ < £1:2 (Revenue Stream) : #-1f 1 5% = 7 BILLRZ > M ABJTE
e LR EAIKRE P RLHLH P2 ETRRT FOE S RE
RS R
o E R R

CHASHEL - BESPY VR A

kil

ST E om0 blde t B R R E 0~ 4p
FoH - FERSY T UG AR E o
BT RR Y GRR)F

FrHARPERF SR FHEo

B &£ R (Key Resources) * R ip £ ¥ P RE £ 2 T A& > R F F 50 7 1Y
EE- 2 RPRFEBNEF AR DOMET R B i "W B 5 0 F
AR AR AMET R AL PR EF A T S
BT he f 4V EE2 R 2TMET R ¢3p 7B ~2F>

REELS TP LB o
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7. M aEiE e (Key Activities) © % T i £4558 € Wrif 7 enbigEind 0 B

it da T GHRF L LR PP EEE S BT R

i£4% ' (Key Partnerships) : # ¥t P2 MEERFTEY LI 408
oo B AR S ko fES R G R B I AL A i

MR FREFEFESN LR E G LERL G F 00T

9. = &R (CostStructure) : B FH N L & F (T g A2 £ A doidif
2

%Em$#\ﬁ§@%%ﬁm AE CPEBRSNT AL AMMIESG
ﬁ;ﬁ,ﬁ%‘,a KA Fart Agru,}ﬁ;‘-;ﬁ:;kg/‘%&,%foaggg‘,b%g»ﬂxagé‘%;
|]}ﬂ,:§x_vi'7 o
T e ST
Mt s e | xpp £40s wipfeg s | BPHRER
WA nn | B RS TA | F R o
Mats TP | prcg o A @S B BB A SR TR
PR =0 - Hreniy @ o L g £ 3 o
3 e i o METF R } fedl i B
SR A - s’ N | L R . . N . 731
RiEPEERS dofe i @R
(2PN T 5 [ERERE S T
TR o
= AR ¥l
FER ER AR o BEES vl g FF o

TR KR ¢ Osterwalder (2004)
W OB L RN 7

!

Johnson and Christensen (2010):% 5 7 ¥ #5587 & 7 {:}ﬁ 41 e gk e e PR

—i

FENP R AR E - Fr R HY
%

% . BEEZ W & 2 5k (Customer Value Proposition,
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CVP) ~ 1/ = 7% (Profit Formula) ~ B 477 #2(Key Processes) ~ B 4 7 i (Key

Resources) > % 2L @8] 10 »

BEEELR
(Customer Value
Proposition)

\
BRI ER RFAE FEAZ
(Key Resources) (Key Processes) (Profit Formula)

7 % &R : Johnson and Christensen (2010)
BI0OF 88 e B & %
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[

%= % DRAM & ¥ 447
3.1 DRAM 242 % %48

DRAM 3 "t 3 8 A eh— 480 & 1966 £ 2 1970 £4-d Robert
Heath Dennard % Intel #7% B > £ Intel ** 1971 # & I} 5 micro-processor
4004 = % i 4 ¢ *%(Personal Computer » PC)r 373 1 & =~ 2 » L 40 F ¥

Pt b REPCAEAFRERUGEER & FF L1 Fegito

- da o R RRE TR TR & L 2R M e R (Non-
volatile Memory) !4 % 424 |4 2z |8 48 (Volatile Memory) » 48] 11 #77% -

A2 4
Memory

- ™
gt et R e
Volatile Memory Non-volatile Memory
\ \
I

| : I

~ a s ™
ﬁ!&.hﬁ&ﬁh-ﬂmﬁ )y A R M A A .
SRAM DRAM ‘ ol ﬁ:ﬁ:w
(Static Random Access Memory) (Dynamic Random Access Memory) )

I I i I _ I

e [ atimens || THEEXCRRR | EFRRLTECARRRRE
oh 2 oAb R * PRo;w'a EPROM EEPROM
ROM (Erasable (Electrically-Erasable
(Read Only Memory) (P’°3;?m;‘:rzf Read Programmable Read Programmable Read Only
v ) Only Memory) ) Memory)

FAL kR T AR T

Bl 11 3 faad b

1. 2HEg MRy g fﬁé"c%@iﬁ I F R TIRY AR AR DT

L % 'E;,Z;B';lfl'— F oM R REFTELS b"i'iéﬁﬁ',c m?‘ffisﬁé‘b SRR B o

2. g HeRH L ARl RETRP AL TR OTR

g R A EREEABER DT R A LR R
¥ (Static Random Access Memory * SRAM) % & i S§ 1% 3 P~ e (B 1

(Dynamic Random Access Memory * DRAM) -
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DRAM 1 & g+ % —  § & H(transistor) 2 - & T 7 (capacitor) kX %
7+ o hoBB] 12 o %% word line %2 bitline e ] > ¥ T F CE&F LT
R o E S B r FADD G0 4 T 0S8 H word line il T F C

P eRE £ ATA T bit line b G IFBFH P cho d M pEF AT

F_k

FCPIRimg r TF LR N ELFFT AL > Flpt % f -
A C

E’L

TP TR o R

Refreshe m § TR AR 3R FP PR fms g4 EFTHLZ

c"}\

v); e

Bit Line
Word Line N
J_ J
[ 1
Transistor
Capacitor__

FTHRIR: AP ER
® 12 DRAM &4 ¥ ~ 47 L Hl

® ¥4 % 'DRAM a5k 3 i 573 £ R 420 ITIC (one transistor and

one capacitor) » ¥ % 7 ek i d St EFHEFIR o bR E

WhlAzEH > @ F DRAM 2 £ % 5 BB HHEES 7 L abih- Tk o

DRAM it 43 ¥ % /% i& » JEDEC(Joint Electron Device Engineering
Council)ie s e 2 ¥ 7 3/ FMétind 4 - JEDEC 25T 3 % B 7 kAR
%k g # ¢ Solid State Memories % i ¢ i % 77 PR Rt T BAp M 2
¥ AR5 & B (B4 RAM ~ ROM ~ EEPROM ~ PLD) » § § #2842 -

Pwg 5 REFSESLE6H %'Tﬁﬁ’ﬁ”*ﬁaﬁ‘ﬂﬁﬁ{ﬁ &R g e fArRd
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#4134k o JEDEC #7437 9 DRAM % » * ¥ & % Low-Power ¥ Non-
Low-Power # #& > Low-power Af & R %ﬁ%{? ML AR AR EERE
BT F o ina fEAFAchA BB PR ARAc® 13 417 o @ &+ & DRAM
Rpp At 4> K7 7§ 4 DRAM R aiFie A REPPL TR L4

LA B piE o

-
DDR DRAM
DRAM SDRAM (Double Data DDR2 SDRAM DDR3 SDRAM | | DDR4 SDRAM | | DDR5 SDRAM
Rate) )
1966~1970 1997 2000 2003 2007 2014 2020

LP DDR LP DDR2 LP DDR3 LP DDR4 LP DDR5
SDRAM SDRAM SDRAM SDRAM SDRAM

2007 2009 2012 2014 2019

TR kR ¢ https:/thememoryguy.com/dram-inventor-wins-kyoto-prize/;
https://targetstudy.com/knowledge/invention/123/dram.html;
https://en.wikipedia.org/wiki/DDR_SDRAM

B] 13 SDRAM ~ DDR SDRAM -~ Low-Power DRAM % E & 4%
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% 4 DDR ¥ LPDDR # f# ¢ # 4

Standard DDR DDR2 DDR3 DDR3L DDR3U DDR4
Specification JESD79 JESD79-2 JESD79-3 JESD79-3-1 JESD79-3-2 JESD79-4
Clock  Max Speed (clock rate) 200MHz 400MHz 1066MHz 933MHz 800MHz 1600MHz
2.5V

VDD1(Core Power 1)
33,2526V 18+/-01V 15+/-0075V 1.283~145V  119~131V

Voltage VDD2(Core Power 2) 1.2v
VDDQ 33,2526V 18+-01V 15+-0075V 1283~145V  1.19~1.31V 1.2V
Standard LPDDR LPDDR2 LPDDR3 LPDDR4 LPDDR4X
Specification JESD209 JESD209-2 JESD209-3 JESD209-4  JESD209-4-1
Clock  Max Speed (clock rate) 200MHz 533MHz 1066MHz 2133MHz 2133MHz
VDD1(Core Power 1) 1.8V 1.8V 1.8V 1.8V
1.8+/-0.1V
Voltage  VDD2(Core Power 2) 1.2v 1.2v 1.1V 1.1V
VDDQ 1.8+/-0.1V 1.2v 1.2v 1.1V 0.6V

TR KR AR R

3.2 23 DRAM & ¥%/=

DRAM & 7 = & o fri5 2000 £ e g2 ik 2 2008 # £ fis (s
& B eh# ¥ i (Qimonda) & 2009 & 7 2 gL A > p 4 ¢hf & i (Elpida) & 2012

/

24 A T 2013 &A% £ k(Micron)qcf o B v >+ B 9 DRAM & &

\"t}

TR RT 2R FCPRE 0 T ORI R NGB RS TR
@ e u E g Wen= & 7 5 (Samsung)¥ % 4 1 (SK Hynix) » ¥ % &
(Micron) » ™4 2 [ g I £  (Nanya) ~ 228 % + (Winbond) - H &4 # ]
BFERIZG P RSP A ERFE L2 2 2w % FfH(ESMT)

ﬁﬁ.'l %ﬁl;}lj;(Etron) A Z ]_3‘:] 2 ) 24 (ISSI) °

Bl 14 &7 2+ & DRAM £ 2011~2021 & e fc » B 15 Bl % 7
DRAM i i e ik & i o j< Bl 15 ¥ 12 5 ¥| » Samsung 9 Hynix 9% |
FHL 2012 B k- B AAIFAE T AL K 45%% 28% 0 @ Micron B A 2013

E7 B FAtp o AR F F S EMT Elpidae pptzis w= ﬂ’)&ﬁ!‘ui
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7 DRAM v 352 e 0 S eng T 42 EXE 3 9 B FR)L g

EiT3%Z% 1% -

DRAM Market
$120,000
$100,000

$80,000
USS$million $60,000
$40,000
ST
S0
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
7 4% &R : Omdia, DRAM Market Tracker, April 2022

B 14 >+ & DRAM ¥ iz

Market shares (Revenue based)

10
0% m = = B = =

50%

| ] — _—
40
30
20
107
0%

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

90

S

80

ES

70%

60%

Market
Share

X

®

ES

®

M Samsung SK hynix ™ Micron Nanya ™ Winbond ® Others

74 % &R © Omdia, DRAM Market Tracker, April 2022
B] 15 7 = DRAM B # R AN

#F/CDRAM e * & kg > S H L PC 5 1 - 2jEL2008 &4 {7

Bl g B 2 RS BARRARE 2 2 1 R R SRl
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,—

{7

B AKE 2 p e

LT B ohg R EARFACE 16 4rA

oy ;bja’%coxf",
Hie A PF R AR

2015 & 4= 3 %

Segment Demand
mPC mServer mMobile =Graphics mConsumer mOther
__ 200,000
& 180,000
o 160,000
§ 140,000
= 120,000
£ 100,000
2 80,000
g 60,000
S 40,000
it
JE B
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
u Other 1,816 2,195 2,798 3,539 4,498 5,811 6,477 7,173 8,098 9,864
m Consumer 1,558 2,436 3,700 4684 5,594 7,523 8,485 8,515 10,774 14,617
= Graphics 377 454 593 730 1,026 1,298 1,569 1,805 2,136 3,343
# Mobile 5,096 9,466 14,334 17,956 25,237 33,000 40,119 54,637 59,101 67,043
u Server 3,918 5,461 7,587 10,348 15,111 22,096 27,683 34,390 46,671 59,679
uPC 14,542 15,666 17,228 18,344 18,792 20,597 21,239 23,510 29,401 34,659
Year
F A% kiR © Omdia, DRAM Market Tracker, April 2022 » #7737 & #7F 24 %
& 16 DRAM Segment Demand
Segment Market Share
M PC MServer M Mobile = Graphics M Consumer M Other
100%
§ 90%
2 80%
=
8 70%
L
© 60%
=
g 50%
-
g 40%
S 30%
3
g 20%
g 10%
0%
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Year

F 4% kiR © Omdia, DRAM Market Tracker, April 2022 » #7737 & 37E 2 4 %

] 17 DRAM Segment Market Share
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R 16 2 B 17 ¥ # > PC 7 3% DRAM 7 Febit & B2 Rk &

b iR E T AR LA P A HPC G LR 2012 E4e

‘11

TR IR E T R o KLY S —g ' Server ¥ DRAM 3% F = £ &
AR EERE GFREFIHRT F B 3

rTJ
%@k@ 9$m®m$%£§§i%%ﬁ?ﬁiim%ﬁﬁﬁé’4%
=1

3.3DRAM 2 8% % 5 *

447399144 DRAM % 32 % > A P& L3 %2 o 45 DRAM &
TR oo VA RS A L REA e KA

BN L % 4] DRAM

% 4] DRAM» - 4x 5 Commodity DRAM & Mainstream DRAM >
L}fjﬁalﬁ %= B 16 # 7 PC ~ Server ~ Mobile ~ Graphics = 78 & &-#7i¢ * &7
DRAM #z_ o B¢ » (DPC g B A T80 ¢ 7 £ AR %% £33 7
%> (2)Server dp A BIRE > ¢ F L ERY DBATIREL THRY - F
FLeos 2 BIRE(3) Mobile dpehE Fd K E - F F AR EE X

(4)Graphics 45 8 % B+ & B Bl & ¥ hig ¥ o

]
(%

— B3 T R e B AR K

FESBRT d 3 FE LRZ
Gigabyte ¥|#icF Gigabyte ‘,5"3’;5 » B H A maf R E st 2 8w 0 Fp AT
* IDRAM # -4 AT o &) 17 » 7 @ Fv > igd g * “7F 99 DRAM
A ik B 85%~90% iotheng bt kgt - & X 2.6 /K S PCo
15 o EA 24> 2 5700 F5RA T+ o othehB * 4 b X G

JEDEC 37 24t R > #ofi2 5 13 3] DRAM -
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-~ {1#3 DRAM

14 3] DRAM » » ¥ #£ % Specialty DRAM g &_ Niche DRAM - 17 ]
16 5 Consumer % Other &3 FFR* #7# * cH DRAM % i o &9 3R *
s v g L 0 ¢ 7 R K B (Networking Device) ~ 56 818 /7 d- 18/
7 fi A #-(ODD/HDD/SSD) ~ % # ic ¥ 7% 1% (Multi-Function Printer) ~ F 3 4%
# % % (Home Entertainment and Appliance) ~ & A (TV) ~ T AL 254 B(TV
Game) ~ ¥4 #%7°x B (Media Player) ~ % + £ (Set-Top Box ; STB) ~ + /& *
W 548 (GPS) ~ 17 & 754% B (Video Recorder) > 11 2 & &8 * § 3 (Automotive

Electronics) & -

AP 00 % B8 4] DRAM i 2478 > §127] DRAM fig * 53 e
R Z 0] 0 & T REATRE R 17 7 L o S i
* 57 DRAM A 5 F k7 54 DRAM # Heh+ 9 10%~15% = + » & fl2

% §1543 DRAM -

3.4 DRAM £ % 4

-~ FABE

41

FoREEHECTRRYIOOMT RAATLN O MY WA kAR R
TROTRE 2 ARRARE > FIPLERTF RN Y TR GESE o & 1990 £
P> 35— R 08 hErtR A 92 R E 44/~ P 2003 & 5 F-
B 013 et e 12 vt fo [f1 R > *~ % & % £ 25~30 g~ (2 4= > 2010) - &
122018 & ERT G s B RITIF N 12 v RTRR G B0 A0 B4R~ AZiE

1o W 3000 i e

28

doi:10.6342/NTU202302344



= SIS 5 o R AP S G L - R =

-

d % DRAM 3 B0 % > ERFTLADEFF R LR T £ o = ﬂ‘f]-*b
PERL P AFER TR c SHRFALERY LRI FL L AR
SRR _’é_‘.tjﬂﬂ—'%f; s R E MR A TR FEA E AT F]P s L RE R

BFEITE > FHEFT AR FITOUAREN U2 FATOS P 1345 Omdia
DRAM Market Tracker (2022)c7:% 548 4 > ' Jr # L7 = = DRAM & & F
FF A A A & 2018 £ T 260 R E (4o 18) 0 H i A - & Eih

MRFE DT EFROT EF R P ABEARSDPEE R A H R F e

R o FRMFPEY AL LIPS FARIETN o F A o d A F
EFRRpRREEE > ARG ARTE > 8T 2 FH
WELFTE&EZ v e Bt GFIRTR Y ek EE > st
RFE  FRPHAINIEIBRLENEXARF 2 A EHIFER T A
WHHEFFALNERGE Y A TR :

IPEECS REE-E G- R

DRAM Capex
BSamsung ®SK Hynix ®Micron (Inc. Inotera) Nanya ®Winbond ®Powerchip ®Others
- 30,000
=
g —
g 25,000 .
E
% 20,000 ||
o ]
El 15,000 R p—
E —_—
H 10,000
-
= —
= 5,000 E
a
, i
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

® Others 425 550 0 0 0 0 0 230 1,000 3,000
® Powerchip 50 25 25 175 40 50 357 250 188 200
® Winbond 50 a5 100 64 9 250 273 304 267 270

Nanya 100 190 190 180 691 969 669 183 288 450
# Micron (Inc. Inotera) 850 915 3,025 3,660 3,000 2,800 4,025 5,029 3,600 5,000
5 SK Hynix 1,700 1,800 3,700 3,500 3,800 3,950 6,457 6,523 4,500 6,100
B Samsung 2,200 3,000 6,600 6,300 4,500 6,100 14,900 7,990 8,500 13,500

741 &R : Omdia, DRAM Market Tracker, April 2022 » *~#7 7 % ®

B 18 & DRAM fu i fE& 75 A& £ o
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© o F R RER T A

Ji

“T3f 0 F K #e5E 42 (Price Elasticity of Demand) » 45 cn i § § 148 24
fEpE > L7 REPIREORER o - LAE P EERTHEREERT
RELA R F NS AR FRF AR TF - e LH LM DRAM
BHa o T RBEED B HT Rl w s RO F A LR RRE
g dk o 03 APFFRE LA ST EOTE o bldeh 2021 £ Xk
b EPED B DRAM en KA B SR ELT L F > F4 AT E &
R ADp o FlARE LR ﬁ?f%iﬁﬂi% » H 3 ARQE TR hikE o
B2022 F T L ER Y KD BHT I A SPT FRE S RS £
7> DRAM B 75> ptpFErié ¢ > B4 > AR - pb i 2B 205

SRR RS SR RE

=i

o TR R F ARRY

TR - EI - EXLPER PlFEA &5

=X

FoonL ER AL ¥
FAEUE- BB A5 2 G PRI ZEA ENE o F o

RN T AR A BT 2GRS E L SPER

H 4o B E ) DRAM & 3¢ 57 B G g Bt o0 §
ROERG R S EER RS G A AR R T RE T T
PrLFFARIEAE - RA o domirit > LEMRA N RE > TR - K
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Shipment (Million)
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

HD LED TV 2145 2113 2170 192.5 165.0 136.0 121.3 109.2 101.4 91.5 86.1 60.3
UHD LED TV 2.0 2.2 123 31.8 56.5 77.5 97.5 110.7 118.9 118.6 121.6 147.3
HD OLED TV 0.0 0.0 0.1 0.2 0.2 01 0.1 - - - 2 -
UHD OLED TV - - 0.0 0.1 0.5 14 25 3.0 3.5 6.5 8.0 9.0
Set Top Boxes 1720 3132 3261 351.0 367.7 380.2 347.2 317.4 251.3 242.9 241.3 251.4
Servers 7.8 8.0 8.3 9.2 10.0 10.5 114 119 135 135 147 16.1
Deskbound PCs 1209 1118 1078 93.8 85.9 104.6 101.2 97.6 79.9 81.3 78.9 70.0
Notebook PCs 197.7  189.6  196.7 193.4 187.5 168.8 163.4 171.5 2212 249.2 244.0 249.7

High-end smartphone 3335  364.7 4424 469.2 447.5 462.5 4438 448.7 414.7 419.8 436.8 433.6
Mid-end smartphone 1704 2129 3127 368.8 443.9 486.8 512.7 523.2 490.7 524.1 548.1 603.6
Low-end smartphone ~ 207.7  430.4  523.7 538.9 509.0 494.1 453.9 415.1 389.2 395.8 4105 421.0

74 % &R © Omdia, DRAM Market Tracker, April 2022

%6 % A& 5k %chDRAM & * £
MB / Unit

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

HDLED TV 308 350 408 475 621 786 831 741 898 946 956 964
UHDLED TV 1321 1515 1726 2,055 2,163 2,226 2,216 2,197 2,726 2,812 2,835 2,859
HD OLED TV 315 363 416 482 646 843 865

UHD OLED TV 1,761 2,089 2,123 2,217 2,269 2,307 2,277 2,298 2,316 2,335
Set Top Boxes 271 325 400 488 600 765 812 859 891 998 1,133 1,274
Servers 43312 63210 88,016 111,556 152,548 218982 255400 308,668 374,523 470,676 557,658 663,335
Deskbound PCs 4345 4870 5281 5,955 6,625 7,202 7,652 8,393 9274 10486 11,333 12,015
Notehook PCs 4634 5137 5526 6,126 6,831 74718 7,965 8,753 9597 10422 11,196 11,887

High-end smartphone 962 1458 1,744 2,122 3,060 3,851 3,880 5,283 5,966 6,534 7,366 9,169
Mid-end smartphone 642 1,035 1172 1,253 1,917 2,745 4,229 5,479 6,359 6,941 7,590 8,277
Low-end smartphone 246 366 642 841 1,140 1,421 1,701 2,813 3,373 3,682 4,128 4,448

744 &R : Omdia, DRAM Market Tracker, April 2022
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DRAM Process Technology Migration(\Wafer base)
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Million Unit, 1Gb equivalent DDR/DDR2/DDR3/DDR4 # ﬁ‘ 2H
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