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W Ci&et ChSE X (mCp) 2=

FA3A gAY A= frg by =
Memory) 2 AHEE = AlFol dist A4 2
A AEIAFE 1990 08€ 20 AT}

AR FEAES A AEs eske Wy W R (Buffer Memory) 9l 2
nfEX DRAMI} PSRAM, #Ax}7]1719] 7191432 (Code Memory)¢! NOR
Flash®} NAND Flash, NAND MCP(Multi Chip Package), 7}d % Ak
& vlgolg & AE3= Commodity DRAMY W EY = W2 7F 9t

Flash Memoryi= SMIC d=2 A& Aeks A43ste] #Al 65nm, 38nm
TIZAANA AT QQar, 20nmu] ZRAA FA R E PHsta Qi
DRAM<Z Power chip#e H=&Fd #ES F3l 72nm, 45nm, 38nmolA]
FAbE Agsta 9lem, o]t 25nm oA AAEFES EAEH] sl &

H] oo},
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A= Flash®} DRAM AA58 &
(Special Needs)dl W& 17 2&3
ot Qlom, =xpAQ1 v dA 7 ,
2 22 fiy dAE A, Ax 7|9eE Roks]
A BA APEE 5 ARG YelA A2 A Q7o 9 AR
o tiztelsly] 98l AvFEEZ DDR2/DDR3, Commodity DDR3, NAND

Flash 55 703891, Consumer Electronics, M2M/IoT Aol 7]o]3t
I e, FHt Connected Car A/A7HA] & A5 Hls|ar Utk
29 EXIX|®E (K-IFRS EE 7|F)

TE HEY ZZ FYUo|e o|AdE =0|9] =0|9yE ROE ROA HX{H[E EPS BPS PER  PBR
5| () (% () (%) () (%) (%) (%) (%) &) (C2)) (HH) ()
2017 611.5 8.30 179 2.92 49 0.80 2.03 0.98 113.95 24 1,185 | 83.60 1.68
2018 754.3 23.35 36.4 4.83 354 469 13.15 6.07 118.74 169 | 1,377 | 10.32 1.26
2019 560.3 | -25.72 -4.6 -0.83 -12.2 -2.17 -3.72 -1.83 90.80 -52 1,371 - 117
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H FESH R&D FXF U ChASH X|ATHAH H =2 EZo o=z gt=H HE/NL U 32
H ZtiFF SHYEEN Qo] AlY AJX| =y W =S dREE E6f 715 nx3t
B loT A|XH SO }2 XpACH W22 A|Z 22k B X2 DRAM, MCP ¥ Flash 22| MA/H= 715

. . = A B} . Ay ' .
W Smaller Chip Size M= 7|2 2= 2oz 744 AU Parrot Verifone semn  Telit  Foxconn
T Y HH
- 1st 1G LPDDR3 7{getz
- 1st 64M SPI 7otz

1 i
#4 Adesto SUNSEANIT _12'3’5,’% Priusuned @ LG

- 2nd 32M QPI WStz auangsan (rsc  swe  Renesss jopon %
- 1st 2G NAND Flash i 28(L|ZAH 371 2L DRAM A|E A2
4= HFHEHIE FXHHIE
2020 327 2,269 2 6.13% HE MNE A2 EEE
20194 2,878t & >.87% 2018 | 87% 73129 # | oyma . 399 AR ROy
2018'd 33642k 2 5.20% 2023 | 1062 3759 (=X EA4H)

e L HHF Y E(2014-2018) = 25.9% 1,060,375
= OI"E i st Ssea 991,201 1,026,552

H Low Power SDRAM B NAND FLASH s62701

349,303 346,544 364,206

O;DOFIDELIX q§>FIDELIX
FMS4A16LDH-60EE FMND4G16U3G-ID

2020A 2020A

20148 2015 201641 20174 20184 20191A(E) 202044(E) 202144(E) 2022'(E) 2023%A(E)

H NAND MCP Hl NOR MCP

<$F|DEL|X LrioeLix _*_I E. ﬁ %AI-%

FMN22ET1TCK-251G FMM641D1C-121A
2020A 2020A

DRAM =2 Z7}

20209 37| HEH DisAH (Bt & 2
- B MiFi, M2M U IoT AF2ElS HZ Crekst
ﬁ +23.7% = DRAM - Consumer Electronics, M2M/loT Atof 7|0
Connected Car A|E7HX| ZIESI0] AFREA =zt
Flash —_
166.3 +37.0% = . t|'_I'Ex‘" %Ei AI‘OlE‘(§'7| 2%) 7“:“
T - DRAM $E7tZ(DDR4 8Gb) 4532 £3F)
- Oro|AZ hgt MTTW 3% HH
106.5 +21.3% oD lEf 2o =
- ZIEt 89 5 B MAIE Y A
ks 16.0 - LP DRAM(512Mb LP2, 4Gb LP4X)
ZRAhoe 2020, 3= - DRAM(2Gb D3), NOR(32/64/128/256 Mb)
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Next loT Memory Solution, Fidelix

E21= 19909 08€ 209 AElE gy, AulEEY E3lE DDRY PSRAM, Flash®t DRAM
S A%3s MCP & xﬂ;oﬁ °1°u% M2M/IoT &2 % AFA7FA] #Feistar

W A A" 3 Fe AY Z0f
T2 3)AF DY A (Fidelix Co. Ltd) (o8} A )& wEE WA § AvtEES] HH
2] (Buffer Memory) & A%+ Ao tist A 4 & 2 = He
3IAFE 1990 084 209l @A dotol= HHE = & 43
WS FARE 19979 0449 21 FAY Age] skl on, 20199 2 7lE FAAT 68,738
Wik 9 A7) ARE 36,0279 RE A (G AR 13,1509 5 9) R TIPS ®E 2020 09
2 309 V1% 7199 Age] e ek
EAEY] FEHAES A AdES 278k ¥y W E P (Buffer Memory) ¢l AvFEE DRAM
7} PSRAM, AA71712] 7194*] (Code Memory) Q1 NOR Flash®} NAND Flash, NAND
MCP(Multi Chip Package), 28] 7}d 2 AF]g ®ldo]g (big data)E AEdtE=
Commodity DRAMZ} U E9 3 wW=2e|7} Qi)
SAHE 20029%-E] DRAMS AA71&S o4 Celle] UFF3& DRAMI fAksh o 52
& SRAM3I} o] HEs= EAS 72 PSRAMS E24 7 oixmwﬂquom]AﬂEzﬂ
A oTetE A AY ¥y HRg Buffer Memory) !l APFEZ DDR(Double Data Rate)
DRAMS] & & F7kA17]aL Sl
wF, A A9 54E /A0 o B dolEE A 5 Y& ~9kEE DDR2/DDRIZA )
e HEA G A el gt s A, #vlistar lo, AARAIES] 719AA ]
v &
o

2 AbY w3 AEF o] FlashelA NAND Flash, NAND MCPe|| ©]27]7}#] A}
A d9s s 7t ok

President

L
{Buslness
Adminletration
Teim)

Janas
(Management LA
Suppart Team)

(AD BRuaY ol
(Semlconductor CAD (Cwallty Management (Sales &
Team Tean) Marketing Team)

DRAN 44 NOR g4 TESTE
(CRAM Deslan Team) (NOR Deslon Tear) (TET Team)

*FXN . A 271 E10M (2020 9¥)
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FAR FEIAR(E (YR t B AR (79.0%)& 20159 68 309 A% whAed
of wek Al FHIAE Hfeta A @¥on, 20159 69 309 FARMEA #F
(Dosilicon Co. Ltd) 2 HulF57F WA e wet 5334l 15 (Orient Evertrust Capital
Group) ol HJ =3It

W CHEO|A X 5 B

HimolAb qkeh(1958W4, W) & eejdFddietd Axgetas 4 (st Arbstadi, LG

WA (F) (1988 ~19909, HE44 » F4), AthdAH(F) (19906~20001, HFAS] © ©]

ADellA e AP A e® 20061 19 tlmolAbel HAstel dAA7A Y Al

ShaL Atk TRl ARl F2 dAotoldle] ARE Adtel Fds st it
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EEEE S
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o1 F8 Al Hofo thst FEHd HxAY A|AHS FEHote] Fo dFEof Ay S

T 714 AY s st Fxg A PGS o)A a1l low AntEZE HEAQI A A]F

ko] AnjAF 7FA, M2M/IoT S = & d Z
e

e ) 4G A= %)

E I R 9,100,374 28.61

otS ot CHEO| A} 97,210 0.31
*BHN . SAF 27| E1A{(20204 09E)

H SAMe F2 HEF

5 = DRAM (Low Power SDRAM, Low Power DDR SDRAM, DDR3 SDRAM %), %1%
H 522], Flash Memory (NAND Flash Memory, SPI NAND Flash %), MCP(NAND based
MCP, Nor based MCP) ¢ ml&e] RteAl Az AFYS g9latar gl

[ 2] At 252 & 3¢ (SHel . ot &)
AHEE o= 2020'd 327 20194 20184

Mobile TE 38,835 43,793 65,577

Application& L=~ 3,477 3,439 7,231

Memory Bt X A 42,312 47,232 72,808

== 1,457 8,798 2,625

M= | sereterogs o) | ws 20 - -

A 1,477 8,798 2,625

*= & 40,292 52,591 68,202

W == 3,497 3,439 7,231

e A 43,789 56,030 75,434

*ZN : SA 27] E1A(2020'F 09¥), eH=27|HHIOE{(F) 713
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W HEN A Ve

WeAle FoE, AiH T AR dEY 2 FoUlsE e dUTECE EY,
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HAA7 715 Aol gk AAR HHEAZ Fasta glor, Fueas vEe BteA fobs
F2 St 9, WEE7) ofd WEAlE B AIAE Rty 23

HEEA] §55 A7 FE 2bsatel] o|27)7bA] vhekabAl AFEE AL 9low, WHEA] 7]
=2 AALY VlESE, Amed, HteAl A7) el weE Aoz Ak ojsta Qlt. wh
TA A2 A7), AR, ARsAE, T, vrole, Fal A 5 Hwakg e glojA s o E
A Ak ] =i ot

Wl B A9 7% B4 ol Fad Fdo
=
o

A A AZzFA wel G4 =G IDM), HaAAAME, Fabless),
(FEHA %, Foundry), IP 7] Al (Chipless) 5 A ¥7% (Front—end Process) A
A (Back—end Process) 2] #7]% (Packaging) % HAE (Test) AEPAZ EHHCh
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5 REDHEA he Hobg Sohshs 7]
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W HZ22| 2EH MY ST
SAE A2 F2 DRAMS RAMS 3 $7=, g9 tAd deolge Al vEE 27 £

=2

o orRe] A e ARAE (Capacitor) ol AFRAG7E 24l o] 25 7les T

DRAM A2 1) #A F2 LEH H23F 5o AHEENoY, 2 AH}E:“L—, HEsl
IT 71719 5o S&wopt guse A Ay, 2) A% A4 71, 374 vAst 9 F
Aggd Aarel ot A7PEAY SR ulg- FRe A JokA A %—% Holal 9t}
ek 3) AFL gho] = Apo]Zo] Far AlFC] Al ES171eA STl o277k 7HE o] =
B ”01 Ao Al Wt fAstA tiAs] ofgle AL FRE AWl WzeE A
dolar, 4) AA AE AFE A 9 gzt o]FoiA 1 glon, IR AAHS HAe 5
U ?jiﬂ%cﬂ AA AN =& AHES 7153t e TF %Efﬂ Aol

DRAM A17&e] A2 wbeA ], A A (ASML, AlHl 2, €]IPS, FAHENG) solH,
ARAAALE AAAE AsdA AR, LGAA, AR ASFE) & DRAMe 2-838h= wofo|th.

[E 3] M4l DRAM A|E 2 9 MY (EH9| - wHDF o)

— T = =

20179 | 2018 | 2019'F | (CAGR : 2020'4~2024'd) | 2020'A(E) | 2022'A(E) | 2024'H (E)
72,097 99,873 62,170 6.2% 62,876 94,190 83,810

HEH 47 5(201572019) = 8.7%
93,873

94,190
83,810
76,640 78,440
72,097
62,170 62,876
44,589
l 41,403

201544 20164 20174 20184 201944 20204(E) 2021(E) 2022 (E) 2023(E) 20244 (E)

*Z£X : “Forecast DRAM Market”, Gartner, $+=7|0|0|E{(F) X7} 3

Gartner (Forecast DRAM Market) &= A Al DRAM A& 2015 44 ,589Wut de] qfH oA
AFHF 8.7% AdAste]l 2019 62,1709 2] RO AlAS AP onm 2019d o|F A
B 6.2% dste] 202430l 83,810 Y G o] A AR E FJAAT Aoz At

AA DRAM Ao+ = GA&S AYshd v)= (Micron Electronics) ¥ th¥(Nanya
Technology), == (Winbond) 8] A So] Al#e] 1:6} o1t} Micron Electronics® 1978
G AeE WheA AlZzAdA 2, DRAMI Flash #Wl2e] A& A, Alxskar Qo

Tk dy A FEY JA-EHS FE AAES AR e, 20059 Inteld} gHEFEAL
£ A¥, 2010d Flash H®WEZ 9a Numonyx (A9 2~) 24+, 2012 Hitachi, NEC,
Mitsubishi (]’ &) 9] §23]ARQl Elpida 15~ 59 &S A78H3ith
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Nanya Technology+ 19953 A¥¥ Hh
AlA 49 o BAES 71ESta o, AEAR] FAE w3 HA 3VEs E%é}ﬂx}
A% Fo]t}, Winbond: 1987 As® WA 3]At2, DRAMY} Flash WE 27} FHAE

2 AEAQ FAF &3l 347Es AL Fold, AlA 59 £ RS ]—.0}95\5}.

AA HEANGS 20kEE, MdolE, AFA S (AD, AEAH U (0T) 5o WEA $271 ¥
o] Z7}st 7+ dolE A g As A (dolHAE{) S 93 A€ DRAM NAND Flash %
Wze) WA $e7t wol Frlstgon, Wud WEA Fex AFE - 494 - AHRAEY
SN ARE kel wEt AMFE THCE SUHT

W22 PCO AW - AnfEE 2 AR7|w 71719 AZGAZ F2 2~o]n, DRAM - NAND
Flash7} F+#& ol&th HZele Az A shele Asatels @AH 1 gl BlEoly - [oT
o] wgk gio] wgFy wE AgEEE 2t DRAM - NANDe| tjdh =271 o] Sojy
Aot 53], AntEE & IT 71719 1Abstel whet IT 71719 A48% 571 PC 8
35, gE8 PC A% Sol Wxeg WEd o5 Adsty

EAA Ase] wEw, S DRAM A3 2014 342 9,3039] oA A+ 25.9% =7}
3o 20189 87x% 7,3129 € JfEolw, 20189 o]F AR 3.9%% AAste] 2023 =
1063 3759 Q9] ANATEE BT oz Addrt

[£ 4] =i DRAM A|E 2 9 MY (G )

20143 | 2016'd | 2018 | (CAGR : 2019'F~2023'F) | 2021'4(E) | 2022'A(E) | 2023'A(E)
349,303 | 364,206 | 877,312 3.9% 991,191 1,026,552 | 1,060,375

HE a4 Y E(2014~2018) = 25.9% 1,026,552 1,060,375

* 991,191
954,422
877 312 916,401
662,701
349,303 346,544 364,206 '

20144 20154 2016 20174 2018 2019%A(E) 2020(E) 2021(E) 2022A(E) 2023F(E)

N FYUM=Y=A, SAHE, S=7IG0E (F) M7HS

DRAM Al#o] #o] ZQ = A= 2014 71502 470G o), 2018d= 570 A (A
FHEA 5)7F A Fe] Foeta glor, gAY H EHstdS

AL, daAlolstolY A, AFHE X
20149 8% 7,3269 oA 2018Y 17% 5,4629 Yo7 Z7tetgitt
AR 19699 ARE AAAE AXQAR, 45 7P e A, olsdsly] ol 9 Al

#olw, DRAM¥} NAND Flash ®W=E2] AlgelA A4 AujgS Eo]uq AAIAZ 5 E
R, A 71 it FAE ALstdA, #dd u)/LA/5E JEEE dl97)F obd T
HAE FHOE Fo7biA AUAE deth dadolstolyas 19499 A WEEA A
AA =2, DRAMS} Flash W57} 8 AFoz wig Wed HokoA g dxte] olo ¢
AMARTES 7IFSL 9o, A&A A RS T wS Ve Baskal vk

~
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AFRrEAl= 20009 A9 wlEe] fEA fes AR, AvEESR
Abe] FE&t1 93, DRAMS H]E3E thekst o

ZA7F AlZ %9 Flash HlE 2= dEgo] FFHA 42 A= =

H] 319 (Non—Volatile) "WlEg] {5 @t} Flash wlEe] A4 A3 A2 REEA|
AZx¥7% — Flash Wx2g] — HFE, AvtEE, ardo]d oz FA R

Mordor”7} ¥3%3F 25 (2020 Global NAND Flash Memory Market) ol w2, AlA] Flash
W22 o] AR E 2014 2579 Z oA 2018 3959 dejZ AHH 11.3% S7HHA
ow o]Z 2023d7HA AF A 9% AASe], 6079 Gl ANFE AT Ao AW}
A4 Az w=d, g4 Flash W22 AlAFREE 20149 76,9079 YA 20184
133,266% 902 A 14.7% 716 o™, o] 2023W7HA] AF A 14.7% 335k, 26
Z 4,9489 99 A1FS P Ao W

AIAl Flash ®l=2] A2 AAdAA7E FE28kaL 9loH, Kioxia(Y)7F 2903, Hdita o=
DRAM ## 71%S ®HG3 dASo] Flash WEFANAAE ZAES Holm 274 £
Westerndigital, Micron Technology, Intel, SKalo]|Y 2 Fo] Al o] #odstar Q).

[ 5] 9N MY HAIZHEPEST) =M

H K|/ 1 (Political)

b UMY WHIE £Y U MES ST SHMY AlY

b AXE 7|QT R - R 2O 4 BY o

> Yot 7Y 2ol WA KX

b OAIAE BHEH I WENTY, HEMATESY YU LEGD FT
b RAICH BEERARE IR U AIAE WEH T - YR MY F4

2 Al /0] A A H| (Economic)
HZ2|AlZo] MEE w2t FW7|Y ZAH7H dY
T StEX OOo|X YKol =itz ZH| KEH STt
Ste X N SEEH| AEQ 4EA
SNt 28El= ADEE U &
CIXIE MEZQ Ct7|s2t, 852t

Atg] /2 3} (Social-Cultural)

vvvyvVwyy

b FHZIQS0 AN LBS Sof M2NS Ty

b 4012 Y A U Tal s

> HEo| slel 9T|Y MaAS M3 XYM 24002 ¥ SO =3 Y
> Tl JIAS0 AN LB Sof MRS Ty

b BLER| AHRio] M MR Rzt 2

7| & /%8 E (Technological)

BteM SE/8H 20F 712 BES 28 HZ
MA 2 =Fof geX| HMESE7e BEF
A7)z W= A 7| 220 HEEO ¥
44E = E 2o FHE AW L O3 Olg

o[y
ot
o
Y
T
}3
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RES A S St 7l 0kt Y Y

AR 19939 06€ 7YgFAEATAE AHst ArFEE DRAM, PSRAM, NOR Flash,
NAND Flash$} 22 A W92l Wiy AF A 9 &8 95 B3t Qloh

H Hz22 HEH e

SARE HES AN E BAsHA] oy ek WA AA AE7Y
3¢ =g (Foundry) 9dA9 3
Fra= A e gAY 7t
HAE719 (Power chip, SMIC %), HAE 4 ojAEg AE7]9 (Chip MOS, g2 5)o 9
7bg AAEA o 7 A %38)al Tk

SAE FUE 5 4F S8V e Wiy HEAE A, Axse 719o® A
A AATEE BHAst glon, AFCRE A HE EAS 51 AnfEEY E3kd
DRAM¥} PSRAM (Pseudo SRAM), Flash® DRAME ZAg3s MCP(Multi Chip Package), #
A71719] 719 A (Code Memory)¢! NOR Flash®} NAND Flash, 7bd % Ak¢]g vl o] g
£ A43l= Commodity DRAM¥} HEY A WRe 58 Bk Qith

DRAM= 0% 12 %+ YA dolgE AAst7] &l AMAIH (C, Capacitor) 2} E @A
2AE (T, Transistor)E 7]% @92 &= 1C—1T T-X& o]Fo] glon =& Asa|Ee s}
2 FAANNAGQA) FAAA0) gAY 25 E 71dsitt. 1C-1TE ©]Foizl DRAM?| 7]
G E Cellolgl atn], ERNAAEHE 2904 98-S o, AN E = dapAda Jas st

N, off

[ 6] DRAM X

Cell Sub-Array Bank
Memory cell
{one bit)

[ri} & \ W mj‘ nes

= e
g B oo Lo | L
R OO

, £ | !
*TRRERE =

Rl

Column Decoder &
Sense Amplifiers

Address (N+ r‘v'l) bit

E WA AF

*ZX : Vacuum Magazine, IDEC Newsletter
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DRAM +#A¥ ##ste] MPT (Multiple—Patterning Technology), Zv|Al G342 A,
HBM (High—Bandwidth Memory) 7]& 7i'% 3 #go] o]Fox|iL gltk. DRAM & 72| 7
S7F B AA HHEA 7]l P ok sk HE ] Ao FolEal Qlom, ofy W] ™
PN A WEstEA vAg 1149 Y-S A sk MPT 2 go] grjsa it

= v

MPT 714 7}24d del DPT (Dual—Patterning Technology) & Y& 7HA2] A WA ¥
A FAsH T JEy " Afolo E gE dElS FAs dd 1o 1S Fole VEE,
T Hel AA Yy JAFstEE g} vpAA Jle7E Eofut vl go] Stk

10nmt] DRAM F7go] ZdstaA 43]o] AA sH-ES /d3st= QPT (Quadruple—Patterning
Technology) &= AE%7] A&sta lod, zvA fH8 A 7]+ DRAM 374 v|A3}o
w2t AstE = det f-2 A dssr] 93 V1R, AAIEY A 34 248 $AE
& G2 2ulH Aojgto g det fES v AUAH £HS &R 5 gl

Flash "Rl A7]4 0% Oﬂ@ﬂ

= olgstH, AEZ A°|Ee 1
A~ AY-AF 5SS H%ﬁ—a}

12 Z2H (Floating) Z°|EE 7MA]& EWHAAH 43}
A7betel E2W AolEe] AAE A¢AY vg EW
Ao HAY voleE A%t}

Z2E /°E EUWAAEE o439 Flash WX E FAsE WAl =27 NORS NAND
20] glom, NOR #ajo] mhe o7] 8l #7] 52 AZaA, AAE ZHA *98 7t
Ali= NAND 4o] tiAlE o] Fut

NAND #4& Qs EdALE/Y Sa9s 220t A48 GuE e, B2y o=
Rk vty i 2 AV|E S oy, o EJMAAEE 71A dHolEHE ¢al A
ofF tE R w1 Zzke Ea|sitl, NOR Wale 7+ EdWHAAEHZ 2859 Bit line?} Word line
of dA¥H, EAALEH +AS H9-wWA Bit line? Word line¢] J45E a3 Frdjof
shee AAEdA Besht, RE o] iz ¢7] @ 2%} /bsEtrE &ust wach
Flash W& #d 7a2 42 w4 ¥ @ Hole& Adsts oz Bt glon,
A &% S 7= 74 A4 Vs Fol v A &% S 712 Flash Wlxe A sy
AR = Holel 9 ME(Bit) S F7HA 7= Aow, 97 Aete] v]8] Threshold Voltage (VT)
7F e 9le 9= o9 R dro] o2 mES AT 5 ol

= FYEE A D A 2U AT £ YD wEA 3
%

l"lr ]I.O _

O

= =2/ = =2

stout, mAEke) gAle e WA e] whE AR MY gFo] FA

o
3L =
HA, 2 F A (Vertical Integration) & &3 &% o] AL 7=

(A% 2] =8 HH Yol | (AF), % NAND Flash THHE(REZR)

Bit Line Selector Thin Poly-Si Body ] =
(BLS) Chasimel (belter controllability T+ . .
(cH) Y SiN-based Dielectric
§ Channel Qyersutiihresola {good bottom contact
L= {cH) characteristics) with: sl
- ple process)
Bit Line Selector Control Gate in
(BLS) (CGa)
o
Control Gates
Charge Trap Material s
cn
hanmnel - Dielectric Filler

{cH) Source Line
Selector

(easier integration) Sate: Electiode
(sLs)

*&X : “3-D Vertical NAND Flash | 22| 0|2} 7|=71Y S&", IDEC Newsletter
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offt
>
rlr
offt
ne
=l
il
-3
=
ol
2
i)
v
[>
o,
o
>,
=

H) 2k 3 Apol=E AAE & Sle 5
skal gtk 3 Alol=7t HobdaE gk o]y (Wafer) ol 4 AArE]= 3] (Chip) F7F 78k,
A delH® H (Chip) v 59 ¥4& AHEske B FAAF din] gt
REEA AFY] Axzdrbe AA Aol wE HAE g or A ol v o]
A FHo gof #Aglel AdE H 7 BeE AAdrteE sheteta, HAE vES A
T7F bkl wet F7he shAINE AnlEskA] k7] wiikel, dlolHd H Ut woed werE
& AArdTbE shefeb, A AP A 917 Eg st
gt 7193 gEAAE Sa Hush A S AFEste] Al @5 (Design Error) &
Hagbstal el Al 7ike 45T F 9 o‘ﬂ if%l TAE 7:‘?:‘(10»1 o el v =
3971 ExRdel wep 2P AP AEE Al A
sk A7) x5 O]‘:} ojefgt > Jh 712_}01] o X”]-J Xﬂ% %% 8 ARG
295 FEE 9 W 523 2474 &Y oS FYdtsta 9l
EAF AES ¥y WY (Buffer Memory) 8 E4 5 7F4 £Q23 249 &
TAE Aot ok A A s jF =23 & (Logic circuit) ® /3 ¥ o]
A Al ARl ARbe #HAspsle] H S2E wmEA & 5 Qe S Bfskal vk
53], A= PSRAMOIA 7Hd T8 24 59 sty t)7]dF(SB, Standby Current)©]
o AL 7] AFE 93 Low Power/Low Voltages T+83dt:= 7142 Low Power DRAM
o] oty A2 UZIAFE TF8H7] A DPD(Deep Power Down), PASR (Partial
Array Self Refresh), RMS(Reduced Memory Size), Automatic TCSR(Temperature
Controlled Self Refresh) Mode9} #2 Tt 7|55+ At it
T3, FARE Aol wet ek Al 5 ] ‘jrokﬁhﬂ} SARE AFE o]l digakr] flst
of tFst 54 (Option) 7]6& E8Foz2N A A HA AFSE #58 F UET
A¥o] o Flashe DRAM AAsHE BF ETrd AA=zA 174 A4 Y= (Special
Needs) ol W& 17 259 W&y AAsH % 9] o8& Bt
FA= AvFEZE DRAM, PSRAM, NOR Flash, NAND Flash®} 22 A w9zl v Eel |
T AA 9 8 sEEs Bty ok 53], Alsy Ayt
MCPE &8 w2 Wgtshs Al 270 Fgshe A= MCP Al

o

HH
1

[# 7] SA2| F2 HF

Low Power SDRAM NAND FLASH NAND MCP NOR MCP

CgFIDELIX fFIDELIX O;;,OFIDELI)'( CfFIDELIX

FMS4A16LDH-60EE FMND4G16U3G-1D FMN2ET1TCK-25IG FMMG641D1C-121A
2020A 2020A 2020A 2020A

*B2X . A 4 0| X|(http://www.fidelix.co.kr/)
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|29 22 QA5S HSTe 5, LERAMAE A{HHO=E
oA o1Ad 7]YRAATAE 19939 06LHE] &
\ 2 < /\]X]— AE 71 2 A

I
JlTl
=
l

=
QA kst @ Alee] wE AAEwlo] A (Customizing) 71&S &Rl 9lo] 1L
Tl fds tA7F 7beshd, A Eeldel teketr® 5 Al vk oFEwvt

oo =
1| DRAM EA & Logic Interface
2| NOR HAE Logic Interface Analog )
22| grEH
3| TEST 2AE DRAM TEST NOR TEST / A Heels
44 (62%)
4| CAD 24 H DRAM NOR . ’
a5 20204 3&7| | 2019'F 3&7| | 2019 20184

AN E A 2,269 2,607 2,878 3,364

TR / =Y HE

(IR 2 + ZI|HEA « 100] 6.13% 7.00% 5.87% 5.20%

*ZX . SA 27| 21A{(2020'd 09¥), =2 7|HH0IE(F) M7tS

FAE A%HQ ATARE St Qe Aol AL T (EH 347, JEY 37) ©
9 (V)3 53 57, 7 53 47) AQALHOR SRse] BHTORH WY Bl A%
WA REAAE vhEstn ov, B HAstn b ANALDE BAY AT AGH
2 Qud ANALPoR AFel vl Wi nEsn U, ot T AFS wyse
AN A% gEoR 448 Ao nald

[E 9] F2 XATHH Hi dg

2Ho FH SEH=z | S8 €%
01 | 87 AR5 XMzdts ZE| Y3 FxOf vt X H=2| FX| 10-2166123 | 2020.10.08
02  RHHFEE MAStes Ptz A o22| FXA| S MY L4822 | 10-2163807 | 2020.10.02
03 | HAE REQO| #=E &¥5t= H2AE ZE ME 32 10-2124404 | 2020.06.12
04 | 0¥ 2 EtY FOb 7t 240 X R-EF MY Heto| 10-1721974 | 2017.03.27
05 | HHAE 280| &dEl= BN Mz FX| 10-1705589 | 2017.02.06
06 | 29E Fots HX| HA o] AF-AF TY B 10-1674927 | 2016.11.04

X : BSPEY 7|1=8|2
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[E 10] 8 XHHAT7H L X

A atH| Huets Ent
01 | 1st 1G LPDDR3 7{j&t2t= 20174 11&
02 | 2nd 32M QPI 7igetz 2016'd 07&
03 | 1st 64M SPI 7{&2t= 2016 07
04 | 1st 2G NAND Flash 7H 2t2(L|ZAH 374 20164 01
05 | 1st 2G DDR2 7j4 2t=2 2015 09&
06 | 3rd 64M QPI Flash 7Y 22 20154 06
07 | 1st 1G DDR2 7i¥ &= 20153 05&
08 | 1st 1G NAND Flash {'Y 2tz (L ZAH S S74E) 2015 02&
09 | 1st 128M QPI Flash 7i& 2= 2014'H 08&
10 | 1st 1G LPDDR 7H& 2t2 2014H 03&
11 | 2nd 8M QPI Flash 7H%g 2tz 20143 01
12 | 3rd 256M LPDDR 7H% 2t= 20133 12&
13 | 512M LPDDR 7i& 2t= 20134 02€
14 | 1st 4M QPI Flash i 2= 20134 018
15 | 16M QPI Flash 7H& 2t2 20123 09&
16 | 2nd 16M SPI Flash 7HZ 2tz 20123 09&

*FA A 271 12020 09E), SH=7|YHIOIE(F) M7IS

5 FARE B o] SRS wol7] Sle) Aol aske AlEe Ad W gEE 7
o R Agsta, sAE APk HAel Pk 249 AR st Adsta 9
on, o8 T ¥ LFE AaAI g8 ZRAAE FH6L Qo

FAFE IS0 9001 e7Ake, WMATHAl B $APE 88 QA S Esty S24 A AT
addE ASHer st glov, FAAY rdel wel AEel gt uAEe e A
& XU FAWHS Aol Jl FAREE FHstL FU14es HEsta gl

FARs FR A B FY Ak Ak AR T, U8 T B Bk FIA A
B orEel st 4y AAE Gt AL5HA MY F AN EEEs AFeta A
AR el ANt E Ss] ddl, AR AVIEs sEsta, edwd B g
Aeasls FHaghete] AFMAALE ogsta glon, AFAA 8 £33 Ao fellEd (RoHS
10t =4 - o, 7tEs, 2 9)ol FRHA G AESs ARgsha, AR 8 sTEAl oA 9
AP FFe L AAARHQ AFS nANA FEsa

G

S AES Fola, 24 7))
=

= AARE B AgEE 2Adstet &
Ao 71e438h7] 98l =

oy
B
>
Y
H
>
Y
rlo
e
fob
o
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2 OjE U AEHgE =2, HgE =4 74 7|cy
o]= 2017 61,1539 & 2018 75,434l go=z & =7}

56,030 29 WS M@%}oﬂ 2018+ q]u] Sk 95% o)A 7Hadl

UHE A 4] %
FA= Connected Car A% &3] AY 99 ddsta la, M2M/IoT AFE 2%
%Hlﬁr AntE Zhde] dAntAow AGEH= Hl"ﬂ Nl FFol 1ol wE FAF AlEel gt
FEF 5o F7H D BA PRAAY AFERE Sojrk sk
(17 3] 29 TLAAMN £Y (9] : gt @)
=EYolY mYT|zolY o-mfEe ool mUY|G0|dE O-UIEYENE
4,000 75,434 - 80,000 o - 23.35%,  g.c0% _ 30%
3,000 - 170000 e L | 20%
2,000 - | eend 2% o 10%
- 50,000
1,000 - 0% 0%
- 40,000
° - 30,000 2B e
1,000 - - 20,000 A% - -20%
-2,000 - - 10,000 6% | -30%
3,000 - 2559 0 8% | a0%
20174 2018 201984 201941 20201 20174 20184 20194 201944 20204
327| 387| 327 37|
*EH : SA HEE AIYEDA, 27212020 09¥)

(Er9) - ot

rio

)

T= 20204 37| & | 20194 327 & 2019'4 2018 20174
O = o 43,789 37,233 56,030 75,434 61,153
oIy -2,421 -1,941 -462 3,641 1,787
=27|&=0Y -2,559 -1,676 -1,218 3,541 491
DH%%EWE(% 17.61 -34.87 -25.72 23.35 8.30
20| AE (%) -5.53 -5.21 -0.82 483 2.92
AOI | & (%) -5.84 -4.50 -2.17 4.69 0.80
X H| = (%) 60.02 121.01 90.80 118.74 113.95
*JX  SA GEEH AYEDA, 27|21 (2020'd 09
g, SARE 20199 Wl fhae] mE 1gH] B, A e T2 PIeEA Aldste] 4
A @5&&43151 2020 37 2 VIR & A glo] Al oA vha | F e FE
< HolilE gloy, 2020 HE wMiEAAL 3 W FUHAAE Holal gt
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B MiFi, M2M % loT ALK& MHE CHYs}
SR S svhEEd) 4FA A4 gl @sistel M2 A3e) 2 U Bk

MMAOT, 2014 A, H2Eelo] 5 2 Aol Foata slont, H Sgst A45A A
g}

1 4% 998 WL 9e £ AF g o 2

2 0T (A=A H Y, Internet of Things) Ao 2 = ok

upo] sho] (MiFi, Mobile WiFi), M2M % ToTel AHgHE vza] +o& rjfi
I H dAleb, 53] M2M A1 =2¥ HAH9 A Ao, 93, AdEg 7
ol gl wiES 40713 gt Markets and Marketsoll W2, AlA AFEQIEY
2 20169 14339 28 JfRoln, o]F AW 2554%° HYES

56109 28] ANAFEE FAAT o2 Aggrt

4

B UEN o AO|SE7] 22 7|0 9 MHE ViR A=
MA HFEA FI EA7]F(WSTS : World Semiconductor Trade Statistics) o] w2,
20219 229 BteA] A mjEE 46949 92l (¢F 508% ¥)E 20209 W} 8.4% F743
Aoz Ayt

o] Fo|Xq% DRAM, NAND Flash % wWXa ®-EA *1 b o] QOHE‘:]' 13.3% %01%
1,3539] 2] (oF 146% 4,0009] ol o]= A o]
20184 o]% oF 2id who] ‘gr¥ Apo]F &

=2 AnEE A 3 EAVE waAE 5, 7o 359 At A e shed HE
DRAM @dE7180] ASAZ =okytt el ~12 (DRAMeXchange) o] =W DRAM &
5714 (DDR4 8Gb)2 2.864E¢2] F=Folth 10€ o]% F+3| stetsitt & A3k

HE d=7H4S w2gut=s agdAHH &S

5 ZutE Htgstr] wiEel v %S oA 5 al—t— HEMJE oHH% T szm. e 4
7 A Ud wEA A FF o dist uikE Eoln T2
AFGQARQL whol A& (F 2 DRAM A A2 oF 9% 2kA) gk MTTW 37 (A4 wlo]a&
o] 30% Atk ) A AFEE A o0 FEs "ol Aolwt 5% et

% -“é
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2021 2%7] AlA DRAM +3F%2 4069 9,600% Gb(7]7HIE), 2+ 4119 5,500%
Gbth. DRAM 744 5ol o=+ Fitoltt.

FarEded A AAATAA FFI ICTAY 2020 387] B3 B wEd,
3%7] AA DRAM Al#S Ad =7] tfH] 10.7% F7}3 1759 €], NAND Flash®= 25.5%
S7tet 1459 22 E 715 ¥va BRI A8 FoES o8 3%7] WREe WHEA 71
stEtMl = Aoy AvtEE wEE - PC 8 522 HAd 57 U] 6% o =2 v

UYdie 7€ DRAM Rt} £571 26 w3 At DRAMS! DDR57F E¢]E ™A tiite
A FoE ofdnt. DRAME o] Fopxithd wALS] 9 1Al AHdxAksE SKstolY
28] 20219 A7 Aol dobx] FAF wWiE ARk FAHA FFo] As AoE AdHh

M= = &8=0F 2020 2021 2022

512Mb LP2
M2M/IoT : PSMC 38nm

LP DRAM Hearable/Wearable

Connected Car

4Gb LP4X
: PSMC

25nm

DRAM Consumer 2Gb D3
: PSMC 25nm(O

NOR Hearable/Wearable 32/64/128/256Mb
: PSMC 48nm

*ZX . SAl IR X2 EX(20204 118)

=
=

2
0x
ne

F7t

H

2 1d W SEAL BXOlA S

B AZEEEFZ R AT

[A8 7] SAtel 370 F7 HE dg

Z 1 10,000 (09213 11,008
-
9,388
7768
| B1as
\ | aszs
o
2,808

-
ZM 2,080 (0527) 1.288

| B HEHRE

| 7] L . Lt T P
zo1 T2 E Zozom

*B2BX : Yol 2820209 12 24Y)
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