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AL, o85S z&gsle] 3 4= drh. i A 9(13)S PZT(PbZrTii0s), BaTiOs;, PbTi0y 53 #L& ¥
ZHX2FIOE F2o] AR EAS XS 4 Aok, AHAE(13)2 Si, Al, Zr, Y, La, Gd, Sr 9 E¢ES
EFE 4 Q.

A1 A=A e A2 A=5012)2 HE 28] B JE gkl drjdes dd-9 5 gk, Al d=(11)0] ]
E gjlel drider AdEa A2 d=o] 9= gjlel drjHew 4" 5 gdvk. Ee, Al AS(1Do] ¥
= 2ol A4 o= @ﬁﬂ 12 A=(12)0] HIE gielel HrjAom ddd 5 vk, Al A=(11) E== A
A=(12)2 H2="), A= (INx), B2dldeAtel=(WSix), BEleba(Ti), BEbd3HE(TiNx), EHE
w2 245 (TiSiN), ﬂﬂﬁ%—?ﬂlgeﬁ}g(TmlN), S (Ta), ©EEASE(TaN), ©HEHZ43E
(TaSiN), ©FEFEFHFASHE(TaAIN), ¥4(0), Hg27kte]=(Si0), deZ7HEdst=(SicN), -8 (Cw), of
A(Zn), YAND), ZLE(Co), H(Pd), M=(Pt) & ETIT 5 o, oS £Fsto] 34T 5 .

Do

A% vk ge Fxl w2, bW AFEas)e] A% ge % FHARAe] BF Feel whet w4
MC)e) A Agrel ARE F ek, wlme ANC)] FRHAUNADNS EFE A%, FHATUNS A
e Agel W, e A0OS o He QA Ager TRaWsAY, O Be g AgeR T2add

- n ol B4, Ge wag dug 4 A,

gol 9 Axeel] pAe] 54 54e vehd 2ezelth, XFe wme e 7t

O}M

= =

iE

ﬂ
rlo
i

HEE A

oN



[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

AW S Ve, YEe Mg Ao st AR(DE Ueith ojsh, %A APE g FudE g
o Aol WYHES Bt

7S xS, X (NF_P_PGM, NF_N PGM)° 7 Ek(13)

= ¥oelx = Py wRy Ao g
Aol e A At WskE JEpiT. EAEHE X2
o % ?

S 3
E2H(NF_P_PGMD) ol 9f3l, dHdx mre] A vt
A AEE T2 . UAERE T2 a3 F2HNF_N_PGD ] 93,
| AF(NF_H_Vth) < A e ze2afd ook, Fe dA At
SF(NF_L_Vth)> AV wHF XM% 7t 4= Q.

r
-
i |

= g0 A
4\_(h[‘

1F

o
=}
A
]

ol
i

[~

=,

3l

2

o flo!
Hr 2
fo o

(NF_H_Vth) 3} w2 A

2

A (F_P_PGM, FN_PQD-Z 7FH A 3=(15) 2 a2 (13)S 23ates ml2e] A0 o 219 F3to|
AA A WelE yehdo. EXERE 23 FRH(F_P_PGADC] 9s§, wWlREE AM0)- A1 AA
(FLVth)S zt= A Agz Z2a9" 5 vk, UAEE 239 S2(F_N_PGD o), wxa A0S
A2 A HAGEFEHVthS 2t A dez Zzzaxd 5= 9ok, A2 A AF_H_Vth)o] Al A %
(NF_L_Vth)ell Hl&f =2 dgs 7Fd & A, A2 A AHEH Vi) A1 A AG(NF_L_Vth) S [
V+2vp] ®HE ApolE 7HE 4 QT

A=)

> o o =& [

r_u

A ] Wz A0 7 AgdEH(15)0] A vgd s 7 4 Aok B3, AEh(13)e] &
o Wrgko g BIE 4 9la, IF EF(Vp)ol s dA o] ol 4= gk, Al AEjol A, wEE A CO)
2 dudx vre Ao AA AGINF_L_Vth)ol vls] w2 Al dA HAHF_LVth) S 7Hd 4 Aok, Al A

AF(F_L_Veth) o] A ghol Al G (NF_L_Vth) o] A gol vl = 5 vk, A ZefellAf, mxe] AMC) 2
UA ASHFE_L_Vth) o] Ao g2 elods vixe] o] oA HdF(NF_L_Vth) ] A gkl sl [Vp-Vr]vts

YA AgErel mmeE] AOCO) 2 7P A&E(15)0] uAFe) HAgE e HE g Aok B9, Fade(13) 9]
o WEem F59 ¢ 3o, IR E50p)el o8 dA Aol mobd 4 vk, 2Al AEelA, Hme A
(MO #ls 2 wEe] Alo] A [F(NF_H_Vth)oll vl =& A2 dA dHFHVth)& 7Hd = sivk. 24l

Aejol A, WEe AWM A2 9A AG(F_H Vth)e #dHdAx wrg Aol oA A(NF_H_Vth)ol] Hs)
[VptVr]9HE =& < dd.

wabA, WEy A0S dyHs WE Al v 2 = WEy 9E$(Read memory window)E w sk 4
ATk, =z, o] 2o A F go 23 et HHls FEste] vEy AMC)E 271 o]/Fe] A

% 8e B owye] 9 MAed] mE wEA FAe TEE el Swelth, o, %4 HuE g Fuy

% 8 FEaE, wEA AXE 95 GBI, HE SAS6E) 2 R AE00S T3E 5 v 4
EAEE Al gE(Der 4d 5 otk WE GISE0E Al DI a2 B o
s4E 5 AT, ME SIS0 EE 95 GRS DA, GARAdEM), Paudis

(WSix), EEE(Ti), EEEES=(TiNx), HERgAZZASE(TISIN), HEELEF A& (TIAIN), &2F
(Ta), @EEAIE(TaN), @EEAZLIE(TaSIN), SGEEFLFHEASE(TaAIN), &2(0), AgZvlol=
(Si0), A4 S=(SiCN), F+E(Cu), oA (Zn), YANI), ZIE(Co), F(Pd), H=(Pt), EAEZ

= oy ELE. A o = = 5 E=LEL 2~
TS X 7 o, o5& xjste X F Utk

MEe AEN0S 95 SIS HE GBI wA I 5

S0 e FRANHD) 0 AAATADE ETE & A, 2HA

(Do A58 5 ek, A=A, Wze 4500 42 FHA%13)

ek, AFATH(13) 2 b AYTHAS)S A3 FFID o 3D S Ark. A3 FFIDL AL FHD
o o

o)
A2 (o= Fod Faezie 38 WFd & daL, 7] dHeziy F4os 552 5 .

Ak, AAldzA, vE] 4
= Z:H Juh(14)2 A3 w

N
)
rE
2

o
al
-IE
-
<
o ¢
ke
0
@
s 09.1 i

e (13)e] FAM2)7F FASE AR E=p)e] Axz, v wpxlo] S7kdv. &, FA(T2)7F |H
FASE 2= ALEZE fFad ¢ Qernm, ARdT(13) 29 (14) E= 7P AZEA5) Hls gk
AT2<IDE 7H o vk, A2 (18)2 5 mel F7A(T2)E5 7H & vt

HED ASM0 S A= AWML 7 A (15)9] Abelol ZHAlE A1 A& o E2dsiAy, HE &<l
(BL)¥} AF7dwh(13) 9] Afolell ZRAle A2 A& B 2dd 5 Aok, E=, A= A0 d57F Al A=
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[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]
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oA, HE ZRIBL)S] dF7F A2 d=d 5 Ao,

e, = 82 g AEWM0) ] A1 HI() B A2 WI(I)HoRE wMde x5 Yepdloy, e As
(MC)o] A3 )o.2 AFH= Ak Jhesttk. HIE 2RlIE(BL) 3 9= glE(l)o] w2 AFH
sE HE FJAECLI 9= HJASOL) 9] Atelel wxe] ASMC)°l AAE & At

f
% T
g M

% 92 A % 9e B 9ol @ AAde] mE e P FEE el mwoltt, old, oA Uue

83 F2E g Yol AYHES Bk

E % U E 9c® FmsH, wmAl AXE AFBED, AHAT%3) 2 A2 209222 THE 5 AT

WEA A 294%e0E O EEAY, b AYwhee o 23E 4 Ao wEd FAE gen
Ak,

@2nNE 9 ¥x3tg 4
=

: A58 Al BAEQD 2 AAHEE0S T £ k. Al BAECDE Pad
(N, YA, ARl (IS0, EEHF(T), e ASHE(TiN,  Elebr e 2aste
(TiSIN), EJEHF 0l A5HE (TIAIN), ©8F(Ta), SEFasE(Ta), BBFA2ASE(TaSiN), BFY
SOl ASETAN), BAQ, AL@IOIEEI0, AdEAEAREGIO), FAC), A, 12
(D), WE(Co), D), WF(PY, BT $& TIY 5 dom, o5 2ol LI F k. A
1 AvE QD 95 @9 EE HE geld f g Ad9REEe)e Al EARECDE 35 4477

ko)

=
A A
A% Ao, Ast=, d3te 5 A 45 x9E 5 3

¢

9
A2 EAR22)S AFEEDS BET S Utk ¥ 82 L £ 8 FESW, A2 AR T4 9o @
e P28 b F Ao old@ 4%, A2 24722 dele ABTeDel AAE & ATk ® seF Fxa)
A, A2 SRS T4 994 AN F2E P Ak oleU® F9, Az wATe2) Wl g8

A2 EATHE2)E P2, PEAASFEM, PEAAA =S, HEHF(T), EERF A5 (TN,
ElEHr e AR (TiSIN), EEbrd oA B (TIAN), G&F(Ta), BEFASE(TaN), GSFA2a5
B(TaSiN), SRHFLFUH AR (TaAN), BA(0), Ael@shubel=(Si0), He@AHRAsHR(SIioN), 7 (),
obel(zn), VAN, IFE(Co), W(PD), WF(PD), FUIE 53 ZFF & gor], o5 xyst] £
¥ % vk A2 BATHE2)e ME gl EE 9= B & Qo

2939 (24) E= 7P AZEH(25) Al2 =AE(22)3 Al =A9E21)e] Atelel AAE 4 vk, A9 9
(24) = 7P AREH(25)L A2 =Ad7H(22)9] S¥ S AAES 42 5 Ao

BAAE23) & 22O A2 mAR22) 8 Atell AAEAG, Zh AE(25) % A2 =S (22) 9
Arelel Al 4 2tk = 8a B = 8c& FESW, AR A2 BAT(22)9] SHS AAES 94
T ST 29ARH24) Ee b AGEH25)E AR 23)e] SHE MRS 949 ¢ gtk = 8bE F=E
s, AR (23)2 Al ERATE DI AAT5(26)9] Atel® &3d o olth. A TH23)E ¢ FHe] &
HE 7 S gl
Azeh wpeh 22 e E2d, Al 2A9E@DH A2 =Au(22)9] wak G Wxe] Ase] ¢Ad &
k. AA A, AL AR (2] f1= #ielolal A2 mAF(22)e] HE @l 5 Slh. of#d A4, &
AH 2233 g2 Al AL Bdes @D do ZRas Adhs /tste] duir o vhe A Asks
=5 vre Ag 2209 @ . vAEE 2209 4 A Al =AwEeDY §o 229 ks
A7kete] ArlHoR 2 A Atk ZES vre] A Zadd 5 odv. B3, gE e AL AL B
Dol g 2= AdE vt ol
=102 e Al W R AE Fdshs melaRZeAMe] PRl
= 10E ety el ARZEAIA (1000) = v e 94 A ZTEH delHE WokM A F 1 AnE 9
AR Bl ¥ S Aefsta 2Ase Ao 7T o /len, HMEL(1010), A4k-(1020), 101

SE o}

[s}

z12] X (Central Processing Unit; CPU),
M Al x| (Digital Signal Processor; DSP), 01
oy A Fx 4 4 A,
HE2Z(1010)= Z2AA g A 2=F (Processor register), zNA=E(Register) o2, wlo]A R X Z A4 (1000)
el A Elele& Adshs F2d 4 3lar, HolH dAA=H, F& dA2H, i—’Fﬂ A 2EH 58 23

(e}
F(1030) & EFT 4 vk, mlolARIZEANA(1000)E F
Z= A2 X (Graphic Processing Unit; GPU), ©lX&d X

Z g Aol ZEAM A (Application Processor; AP) & Z+=
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]
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g 5 glon] olslo] td WAxHE TFW F Ak WE=e (101 3 =
oJEl} FAA Hold, £ A dolHt AFHe] Ui FaE ANHoE AYHE 9B 74T 5

ATt

AZAAOIE AET A FAA AAAE 3 o o9 LG F Ak AR Fol, Mzel (010)E 2
9 Ae EFF 4 Qu, ARy A AL AT A2 AT ) AL AF 7] A2 AF Aol

ALHE-(1020) = A F-(1030)7F HH S =gk ool wpeba] ofe] 7hx] AbE A4l e =g dAks 3T S
th. AR (1020)E 3y o]t Akg =] Al AX](Arithmetic and Logic Unit; ALU) <& ZE3a 4= gl

Ao} B (1030)E  #W=2](1010), AAFE(1020), wmlo]ARZZEZAA(1000)8] B Ax Zo=XRE AD
FASLL, WHe FEoly dlE, vlo]a =X 2 A4 (1000)8] A& dEZH Ao 5 s, TEaMo
Uelgold A& A 4= Q).

E Ao wE wmlo]T 2 X ZAMA(1000)= HHEE](1010) o] oF AX=ZHFEH JHAFHAY F FX=E =
d3t dolHE A AR ¢ ' AMA H2E(1040)E F7t= 2388 5+ 9rt. o] A Al =2 (1040)E
H 2 ClE Ho] £ (1050) 2 Zal W22 (1010), AAFE(1020) 2 Ao} ¥-(1030)¢} HIoJE S F1 w-& = ).

RS ¥ Uy o Axde] mE vre 3AE TAsE TRAMe] TR,

T 118 FxEE, T2AA(1100)E e 9 FXZEE dolEE wolx A T o AnE 9y FA
2 Bule ddo AAE Aojsta 24t S Fdse mlolaARZZ ALY T)E o]¥d thdgt TsE E
Fetol e F 2 e 7Y F A Z2AM(1100)= violazZ e Aol 4Es &= 0] (1110),
tolHE dA Agete 9T st Al WEF(1120) 2 ulF-eF o X Akele] dHolE HdEs 93 W
AEH ]2~ (1130) 5 £ 4 Atk Z2AA(1100)= HE Fo] T2 A M (Multi Core Processor), “LZ A
7 = i](Graphlc Processing Unit; GPU), o]Z Aol ZZA|M (Application Processor; AP) &3 72 2+
Al2®l 2 3 (System on Chip; SoC)& X¥E 4 9lt}.

2 AAlde 7o (1110)= 9 FAZHEH d8€E bolgE e =7 ditstes F2o=, wEe (111D, A4t
F-(1112) 2 AoF-(1113) & g 5 .

W2 (1111) = Z=2AA4 # A 2H (Processor register), @A 2~E (Register) To%, ZZAA(1100) WA
dolelE Asts Fid 7 da, delH dxxH, F4 dALYH, F& AFH dX2H & X3 & 9
on ololo] theFst #HA~EE EFT 4 vk, #WE(1111)+= AAF-(1112)dA4 A Fadsts dolEy

THA doly, s A HolErt ARH = FaE dANHLE ARss 9EdS IS 5 3. 4

F

AR (1112) 5 Z2AA(1100) 9] WiFelA dAds F35ts FEo2, Aoi(1113)7F ¥R S #l=s A3 w
g ol 7kA] AbE] dab, =g dal 58 AT 4 Ak AN (1112) = S o] *&% =g sk A
(Arithmetic and Logic Unit; ALU) %% Zgher ¢ . AloF-(1113) & WEE(1111), A4FE-(1112), Z2A
A1(1100) 8] & x| ToRNH 23S E FAlstal, WE o] FEolu 5, ZEAA(1100)9] 215 =9 Al
o 5% s, TEaPo R UrEhHOVJ A2l s A

4 4w
%0
Ol-ﬂ v

AN R (11208 TEeE BASE Fo)(1110)9 Aoz SAsE oy 44 Aold oy A &
Aolg WS 98 YAZ dolElE A BROR, 14 AG(112D), 24 ARR(1122) B 33} AR

(1123)% E£g8 + Aok, AMAow AA vRe (112005 13, 27 AGR(1121, 1122)8 Feapo 180l
T A% 34 AFEUBE TR 5 9don, YeA U BE AFLE £FF 5+ Ak F AN Az
(1120)7} x3tel+=

g @482 oAk, A4, 12, 2xF, 32 ARF(1121, 1122,
7

>(EI
me
il
o
rir
AU
4>
o

1123)¢] dlolg A% g8 75 A vE 5 Qo 7 AR AR £57F gE
B, 1A AR SrF Al wE g vk AA d R (1120) 9] 13 Z11”:'(1121) 22k A5-(1122) % 3
A ARE-(1123) T sy ol el A= AEd WA A AAdE F oS olde £35Stk dE

=ol, A MR (1120)= WEe] AS 29 5 9la, HEe] A zﬂl A A2 A A7) Al AT A
71 A2 =] Apelel AE A v FEE fAss ZEAVelsE ) Y] ZaAdelmua 4] A2
Ao Atolell A d ARATE 2gd ¢ gloh. AAHoR, Z2AM(1100)9] % 540 FdE 4 A
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[0085]

[0086]
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T o1lelE 13, 23k, 3% AAR(1121, 1122, 1123)7F B5 WAl wWj=e](1120)2] WPe 49 F$-E =A8
o, A Wl (112009 12k, 22F, 32 AAR(1121, 1122, 1123)% 25 :0](1110)9] 23] A5 o
o} (1110) ¢} &3 FX7te] A7 £ Aolg B 4= gk, i, A WRE(1120)9] 12 A (1121)+=
o] (1110)¢] el 9118 5= odar, 2xF AR (1122) 2 32 A (1123)F 701 (1110) 9] 9]Fol 45 o]
A £ Zole B¢k vo] Byt ZaE S gk EE, 13, 23 AFE(1121, 1122)E 2] (1110)9] |
o 9x& = Qlar, 33 AFE(1123)E 70](1110)¢] &J¥-o] 9x]& = v},

F0§(1110), Al WX (1120) ¢ 9F A& AZslo] dHolHE agdoz A$d

AAjde] wE Z2AM(1100)E v = (111005 238 4= 9on thg=o] =oj(1110)7F Al H=e
12008 FFF F Avk. 5o F0](1110)9F Al W= (1120)= A AAFAY, W2 AE 0] 2 (1130)
3 d449 F Ak g5 Zoj(1110)E 5 A+d ;oo AT FUsA AL F k. Z2ZAA
(1100)7F vhe] 01 (1110) 5 28 A9, Al W= (112009 12k A5 (1121)+= th5ee] 3] (1110)9] i
Gl oi-&3sted Zhzhel 3oj(1110) Wl A% 23k AgH-(1122)9F 33k A4H-(1123)+ b2 301(1110) 9]
Qo] W AEFH o]~ (1130)E B3l FHFHES FA4E F k. 714, 12 AFH (112D 9] A =7} 2
Zb, 32 AAE-(1122, 1123)9] A SERT wE 5 ok, o Aol A, 124 AgH-(1121)9F 23k A g5
(1122)= o9 301(1110) ] 5ol di-gste] ZHzhe] 30§(1110) el 4%, 32 A45-(1123) & o<
oy (1110) 2)F-ol vl A HA|A(1130)F T sHH=s 742 5 9

N o A VA =)
H>

(3

AAdo] w2 ZRAXA(1100)E HolEE AAsE UWlti=(Embedded) ™22 (1140), 2% A9} FA4 =
FHoR HolHE F4AT 4 e BREEF(1150), o WRE 7%%1%— sohe HEE HEEH
(1160), <% <QIE o]z FA|o] ZRZAA(1100)0ll4 ¥ dolelv; &5 YA geEw deolHE 7+
ol EFete vgol A E-(1170) 58 F712 28T $= 9o, o] ol B}TA BEY FAE £
ATk, o] A9 FIHE v RESS WA AEHF 0| A(1130)F Fal F0](1110), MA] R (1120) 2 A

FodelgE Fa v o Qv

714 duiv= w2 (1140) % g wleeiEntk opyel v wieeE X3 ¢ vk, I v
+= DRAM(Dynamic Random Access Memory), Mobile DRAM, SRAM(Static Random Access Memory), % o]¢} A}3H
7] S sle MRy 58 T F Jow ) vIEA v xEE ROM(Read Only Memory), NOR Flash Memory,
NAND Flash Memory, PRAM(Phase Change Random Access Memory), RRAM(Resistive Random Access Memory),
STTRAM(Spin Transfer Torque Random Access Memory), MRAM(Magnetic Random Access Memory), % o]} fA}3H

e FAse WEY e LHE & A

re ok

& }01- -1>

BAEER(1150)= §4 HEHAS 4T 4 Jd+= EF, 54 UEHYAY Jd48 4 d+= EF5, 2 o8 A
FE 28 4 9y, f4 HESYT ZEL, AF #H9S S5l dolHE F7Alste st FXEH o,
A @ (Local Area Network; LAN), --oll2H](Universal Serial Bus; USB), ©o|tful(Ethernet), HZEAZA

(Power Line Communication; PLC) &5 X3 &4 o}, A4 UELA BEL, ZAF 29l glo] HoHE &4
Asle okdl AXE3 o], A EA(Infrared Data Association; IrDA), ZZ= #3 o5 < (Code
Division Multiple Access; CDMA), A% th% A< (Time Division Multiple Access; TDMA), Sy &

% A% (Frequency Division Multiple Access; FDMA), FXA#(Wireless LAN), A|ZLH](Zigbee), HH|HE 2 Al
2| U E T (Ubiquitous  Sensor  Network;  USN), EF 52 (Bluetooth), RFID(Radio  Frequency
[Dentification), ZEEFH(Long Term Evolution; LTE), A7 FAE2(Near Field Communication;
NFC), #ie F4 <2AEYl(Wireless Broadband Internet; Wibro), i< 3}3F 3% 4<:(High Speed Downlink
Packet Access; HSDPA), ¥ulel m= ¥ vhs A4 (Wideband CDMA; WCDMA), 23l B4 (Ultra WideBand;
UWB) 55 28T 4 Urt.

Hie] AEZH(1160)= Z2ZAA(1100)9F A2 e FA1 A wet s2sks oF A% A Abelel] H&
T+ "HolHE AHgsta @S] 93 Hom ZtE vEy AEEYH, odE 59, IDE(Integrated Device
Electronics), SATA(Serial Advanced Technology Attachment), SCSI(Small Computer System Interface),
RAID(Redundant Array of Independent Disks), SSD(Solid State Disk), eSATA(External SATA),
PCMCIA(Personal Computer Memory Card International Association), USB(Universal Serial Bus), #5¢] t]
A8 F}=(Secure Digital; SD), w1y A 5Fo] tX 8 Z}=(mini Secure Digital card; mSD), mlo]|aZ A 5o
gxg J}=(micro SD), & A FFo] tyAd J}=(Secure Digital High Capacity; SDHC), ®&x# ¥ 7l=
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[0094]
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(Memory Stick Card), 2°PlE #|t]o] 7}=(Smart Media Card; SM), WE] w]tjo] ZF=Multi Media Card; MMC),
U7 HE #lYo] 7= (Embedded MMC; eMMC), AHE Z&|A| 7}=(Compact Flash; CF) 5& Aloj3l= AEEY

&S >~
s X 5 v

d

JH o] A 2] 7 (1170) = Z2ZAA (1100) el A A2 dlolguh 95 JE4dX25H 94, 4 2 7|E Fd= §
dE volHE 7hEsta, o] HeolHE 95 QIydHolx FXE 9 & gtk WYX R (1170)= 2T
2] =] (Graphics Processing Unit; GPU), ©A" 4l& Ae] X (Digital Signal Processor; DSP), LAt
2t 2 (High Definition Audio; HD Audio), 2% HEm|tjo] <QlE]#H| o]~ (High Definition Multimedia

Interface; HDMI) AEEY & X § 9o,
T 12& & Iy o AAde mE wEe FXE FAshe AlaEe] FAEo|T

L 128 Fxstd, A2E(1200)2 HlolHE AElste FX =, dolgel tiste] g xzhs dstr] s
g, A, &9, B4, AF & FIL 5 dvk. A="1200) Z2AA(1210), =91 W= FX](1220),
Bz wre] g2(1230), <IE#He]~ A (1240) T EFT 4 Avk. B Ao Al2="1(1200) FHIFH
(Computer), A1®¥ (Server), PDA(Personal Digital Assistant), ¥t-& #3FE (Portable Computer), < E}E
(Web Tablet), ¥4 Z(Wireless Phone), XH}Y Z(Mobile Phone), Z"}E Z(Smart Phone), UXd {7 &
oo} (Digital Music Player), PMP(Portable Multimedia Player), Z}#|2F(Camera), 14334 7%X](Global
Positioning System; GPS), ®|t]® JldE(Video Camera), =4 IS7](Voice Recorder), @dlujgx
(Telematics), AVA]Z=®l(Audio Visual System), Z=v}lE ®#H] (Smart Television) & ZEAM2E AFE-5ho]

A5 4% A4 A29d 5 g

jincs

Z2AA1210)E dEE BHoe] s A|=EI(1200)90 AdH Ame] A4, ¥l 59 AHYE AAT F U
L, #lolaZ X2 M A (Micro Processor Unit; MPU), &< *2] X (Central Processing Unit; CPU), d=/4
E] 3o 22 AA (Single/Multi Core Processor), Lef= 2] 2] (Graphic Processing Unit; GPU), ©]Z&&A
Z A A (Application Processor; AP), YA E 4l% 2] 4] (Digital Signal Processor; DSP) 5&

:_\_:‘];
= Pt
shk 4= QU

, Aol BojAE Hmey Wgo] BED 4 gluk. Wl Wy FA

o
A A%, AIAND F de vy E 122
Ot AT A4 FA WAAE F St ol de £FF + Aok, oAF Fol, el Mre FH(1200% W
A EIW ¢ o, WEe AL AL A% A2 A% 471 AL 4G A7) A2 A Apelo] 91K a
MY AUE FASE Zadelme % 4y Bavelsust 4] Az ATl Al AXE FHA%S
IR F dvh 018 Ba, W9l vlwe 3122009 AAEE P70 B4 EH4E FINA F Ak, 2
Ao, Azg1200)9] B2 S4ol FE & vk,

wek, Wl Wy X (1220)= dHbe] AAH EE J&o] AR+ A WEE EYY o= (Static

Random Access Memory; SRAM), Tl3(Dynamic Random Access Memory) & sk 4= Q). oo tEA,

v wWEeE X (1220)= HA&d AAde] A} FAE E38HA] i, AYo]l AXE EE Y&l XYPYA=

kb Wiy g el o 2~ (Static Random Access Memory; SRAM), T)# (Dynamic Random Access Memory) 52
3 [e]

o
ln

>
b o
o
o

ol
l

Bz wRe FX(1230)= T2 mou dolEE Basly] 93 d=e FXE wakd, vl wrg] FX
(1220) B0t &2 =gARt e A8E Bad & dvk. Bx w2y 4X(1230)+ dssh dar A9 A
dE F sl oS FFE = k. o Bo], nx vy A (1230)E W=y A4S ¥Ie 4 o9lar, Wz
g AL AL A5 A2 A5 A7) AL AS G A2 A9 Alelo] A FHI vAA FEE FAGE 2=
Avfol =8t & A7) ZFmA el =tz 7] A2 FAF9 Atolo] $XE AHATS X 5 Q). olE Fd,
Bz v (123009 JAEE A7)0 52 EAS FEAE F Advk. AdHoR ) A2~F(1200)9] F
z EAdo] 4" 4 ).

gk, Hx vy A (1230)= A7]E o83 ArlHelx, A, dWE o] &3 HolA HzA, ol &
S o] &3 FAIY =, 4 t2A(Solid State Disk; SSD), USBWI R 2] (Universal Serial Bus Memory; USB
Memory), A5Fe] TA" JF=(Secure Digital; SD), w4y M Fo] tyXld ZJ}=(mini Secure Digital card;
mSD), wmlelaE A Fo] YAE Ft=(micro SD), LE&HF R Fo tyAE F}=(Secure Digital High Capacity;
SDHC), wl=E=&] ¥ 7}=(Memory Stick Card), Z=®}lE H|t]jo] F}=(Smart Media Card; SM), ¥ H|Yo] 7=
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(Multi Media Card; MMC), W HE|l wlt]o] 7= (Embedded MMC; eMMC), HZE Z A 7}=(Compact Flash;
(F) &% 22 doly A% A="(% 99 1300 #Fx)S o] 23T &+ Avt. o= vE2A, Bx w2 4X
(1230)= H=g AAde] A ZGAE 2§34 Bl A& o] &3 ArHo|xZ, Arjvsz, s o] &% #
ol Y3, ol & ol&3 IAyIY2Z, A y2T(Solid State Disk; SSD), USBWIE 2] (Universal
Serial Bus Memory; USB Memory), 5o ©lA|"d JF=(Secure Digital; SD), "4 Ao} tXE Jl=(mini
Secure Digital card; mSD), wlol3a = M FFo] UAE Jl=(micro SD), AE8H Aol tAd J}=(Secure
Digital High Capacity; SDHC), wl=2] 2¥ J}=(Memory Stick Card), Z=v}E H|t]o] J}=(Smart Media Card;
M), HE wtjo] JF=(Multi Media Card; MMC), W% HE] H]TJO] 7} = (Embedded MMC; eMMC), HAHE ZA]
7+=(Compact Flash; CF) &9 "lo]E] A% A|="l(% 99 1300 Fx)ES T + Ur}.

AEF o]~ 2] (1240)& & Aol Al2~®I(1200) % &5 x| AloldlA] W&, doly 55 astslr] ¢gk A
2 4 glor | 719 =(keypad), 7]1®=(keyboard), wF$2(Mouse), 237 (Speaker), whol=L(Mike), FEAIAA
(Display), Z+& F4 <lEl#o]~ %X (Human Interface Device; HID), A% 54 4 v},
A vMEYIS A4 ¢ de BE, 74 UESIY 948 + A EE, ¥ ol AFE X
frd MEHa BE2, AF: #91s St dolHE FFiste odet FXEH Zeo], §4
Network; LAN), f-ol=B](Universal Serial Bus; USB), ©]tdl(Ethernet), A% (Power Line
Communication; PLC) 5 X 4= glon, ¥4 UEYZ ZEL, dE 2k flo] HolgE £33k g%
3 A5 o], oA ZEA(Infrared Data Association; IrDA), FE= ®a tlF <% (Code Division
Multiple Access: CDMA), Al&3 vl %< (Time Division Multiple Access; TDMA), T34 &3 ths A
(Frequency Division Multiple Access; FDMA), @ (Wireless LAN), XZ1H](Zigbee), fFrH]HEH 2 AlA HE
$ = (Ubiquitous Sensor Network; USN), &5 2=(Bluetooth), RFID(Radio Frequency IDentification), &%
o &M (Long Term Evolution; LTE), &7g] FAGAl(Near Field Communication; NFC), Ftie] FH Aedl
(Wireless Broadband Internet; Wibro), 14 3}3F %! <4 (High Speed Downlink Packet Access; HSDPA),
Fueg 2= £ b A5 (Wideband CDMA; WCDMA), %39 SA4l(Ultra WideBand; UWB) 5 X3 4 9l

F

OFO ]

ki

13& B wde] o WA e vue FAE FASHE dole AF Axwe] TYwol,

L 138 Fxstd, dlolE A A|2=FI(1300)S HeolH As A% AR HILAE 54E Ve AT A
21(1310), o5 Alojsh= AEZ(1320), o FA|oke] d2& A AHA]=(1330), R HolEE AA A
ezl f1g Al A A (184005 E=Fe o vk, dlely A% AlA=EI(1300)2 dt= t]x=(Hard Disk
Drive; HDD), 333% ==2}o] B (Compact Disc Read Only Memory; CDROM), DVD(Digital Versatile Disc), 4 ¢
224(Solid State Disk; SSD) &< tJ== Fejel USBH 2] (Universal Serial Bus Memory; USB Memory), %
o] tX 4 J}=(Secure Digital; SD), Y Ao} UXY F}=(mini Secure Digital card; mSD), wlo]Z=Z A
ol UAE JF=(micro SD), A& AR o] tXY Jt=(Secure Digital High Capacity; SDHC), W=z 2E
FF= (Memory Stick Card), Z~m}E u|tjo] FF=(Smart Media Card; SM), HE #t]o] 7}=(Multi Media Card;
MC), W dy =)o) k= (Embedded MMC; eMMC), HAHE Z# Al 7F=(Compact Flash; CF) ¢ 7t= Fuid
/~ oh;}_

A AA(1310)= HolHE ®F gFHo= Agste v 3 WEE 23T 5 k. A7)A, H33Ag
2+, ROM(Read Only Memory), NOR Flash Memory, NAND Flash Memory, PRAM(Phase Change Random Access
Memory), RRAM(Resistive Random Access Memory), MRAM(Magnetic Random Access Memory) <& X3d <=

21(1320)= A FA(1310)9F A HA ] 2=(1330) Afololl A HolEle] mgks Ao = drk. o] 93|
21(1320)+= ®loly A AlAF(1300) o] 5ol {IE#0] 2~ (1330)5 3 e WHol=S syl 4
d A 5 FAsts TRANQRZDE TFE 5 v

AHFH 0]~ (1330) = dHoly Ag A AFI(1300) % 5 FX|7tel] W& R doly 55 wgtslr] 93k Ao}, b
olf A& A]2=E1(1300)°] FF=21 A, <AEH ] 2=(1330)=, USB(Universal Serial Bus Memory), A o] tlX]
g J}=(Secure Digital; SD), wlY A 5Fo] tyXd J}=(mini Secure Digital card; mSD), ©wlo]a &2 X FFo] T
A" F}=(micro SD), &% A Fo] tlXE J}=(Secure Digital High Capacity; SDHC), wWX®# ¥ 7l=
(Memory Stick Card), 2vtE u|t]o] Zh=(Smart Media Card; SM), HE] vltjo] Zk=(Multi Media Card; MMC),
g dE wtjo] 7= (Embedded MMC; eMMC), HHE ZA] 7F=(Compact Flash; CF) 52 #2 ZX|ol|Al A}
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|5 = APl 2EH 53 F IAY, EE, olE X9t FAME G oA ALEEE AHHAC|AEH S3kE
F Adn. "o’ AR A2F(1300)°] taa Y A, IE#e]2(1330)= IDE(Integrated Device
Electronics), SATA(Serial Advanced Technology Attachment), SCSI(Small Computer System Interface),
eSATA(External SATA), PCMCIA(Personal Computer Memory Card International Association), USB(Universal
Serial Bus) &3t &2 QlE#o]xet 385 & AU, T, o5 U A2 FALSE QlEFHo] et T8+
T ATh. QIHH 0] ~(1330)+ A2 T2 BFYS e gt o] QIFH o)~ s3d & .

AAL ARG A (1340)= 9 FAI9ke] QlEH o], Alzwe] bFst, aidsstel wet <l

22(1330)¢F A FA(1310)7+e] dHlolH e HALES T&A o2 3l7] flste] dolHE AARE AFE 5 A}, 9

Al A FA(1340)= A=gh A2 AR Ards § sty oS RS 5 vk dE 5o, 9 A I
A

[i3

=
2 A= 471 AL A= Zr] A2 A=
Z =17

¥ 14 B ougel O Axdd] we vine] 4AE Fass vxe Axge] FAEo|),
E 14 Fxsd, vwe] AXE(1400)S FolE A 9§ THOoR MW EAL sAE (1410,
5 9% 5 vk, v

olE Alojst= WEE TEE2](1420), 9§ FAete] AdZS 9§ Qe H o] 2(1430)
2 A2=E(1400)2 31/ v~ (Solid State Disk; SSD), USBwWIEE](Universal Serial Bus Memory; USB
Memory), Aol tAY FF=(Secure Digital; SD), vy Aol tlAd Z=(mini Secure Digital card;
mSD), whela =z Aol YAE Jt=(micro SD), &% Ao TAY FF=(Secure Digital High Capacity;
SDHC), ™= =8 JF=(Memory Stick Card), =ulE w|t]o] JFF=(Smart Media Card; SM), HE mt]e] 7=
(Multi Media Card; MMC), W HE] witjo] Zh=(Embedded MMC; eMMC), HHE ZjA] 7}=(Compact Flash;
CF) 9 7t= F™d + AUrt.

Hold & Aste wWREe](1410)+ dAedt da FAe AAdE 5 sy o] ds X8 + vk, & 59,
R (1410)+= w2y A& XS 5 da, wrg AL Al A5 A2 A5 A7) Al A=

o] Atolo] $AE L wHA FHE & ZaAvel=w; 2 A7) ZaA el =t A7)
of A" ZAfFdure X & k. olE B, WEe(1410)9 JAEE FHATAL F

S ook Andow, Wme Axg(140009] B4 SAo] gah & v

rlr

Eo], B Ao wRels Bl EAS 71#]E= ROM(Read Only Memory), NOR Flash Memory, NAND
Flash Memory, PRAM(Phase Change Random Access Memory), RRAM(Resistive Random Access Memory),
MRAM(Magnetic Random Access Memory) < X33k &= i},

AEZ2](1420) = w22 (1410) &} Q1] H 0] 2~ (1430) Abololl A dlo]El o] wE-S Aojst
3 WxE AES2e](1420)= W2 A AE(1400) 54 AEFH ) A(1430)E E3) ¢gH-
Axkstr] 9k T2 A4 (1421) 5 £33 5 Q.

AHF o] ~(1430) = & A|2~F(1400) % &5 FX|zte] W#E P doly & wisr] 93 o=,
USB(Universal Serial Bus), A5#°] YX& 7}=(Secure Digital; SD), ®lY AFo] YXE J}=(mini Secure
Digital card; mSD), wlo]A=Z X Fo UAE J}=(micro SD), ZLEHF AFo] tXdE J}=(Secure Digital
High Capacity; SDHC), W= ¥ 7}=(Memory Stick Card), Z=V}E w|t]o] F}=(Smart Media Card; SM), H
g wto] k= (Multi Media Card; MMC), wW*d HE] wt]o] 7}=(Embedded MMC; eMMC), HIAE Z#HA 7=
(Compact Flash; CF) T3 #&& AAoA AMEEH= QI #H o~ 53k + JAY, e, oF FXEH FAF
gk R E A AMREE dEFol e s3d ¢ Th. QIHH 0]~ (1430)+ AR ThE BYS e g ol
AEjHo] =9t s8d F= gltt.

2 A4 e AARUNE 9% 3A4 Ao, dnd G, A A2 A2dd qe,
S stel wheh Q| ol 2(1430) 9 H W el (1410)3Fe) HlolEle] IEHe aEHNOR ABes] AT vy ww

JO40E o XY 5 Aok Aol AR AFets My Wue (M0 A5F A4 A AAAE
F sht olde THE 4 Ak o Bol, W3 WEel (1440 WY A% 3 F A, Wme AL A
LA A2 AT 47 AL AT 2] A2 AT Alo] A5 3 A FUE FAsE Bt =;
W 7] BmAtelEutst 4] A2 AF) Aol AAE FRALE £IT & Avk. ArHoz, wme A
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29(1400)9) 2 S4o] g8 & v,

HZ2o], 2 AAde Wy wE2](1440)= 3P EAFS 7FX = SRAM(Static Random Access Memory),
DRAM(Dynamic Random Access Memory), H]3|¥tA<l 5X4& 71%|:= ROM(Read Only Memory), NOR Flash Memory,
NAND Flash Memory, PRAM(Phase Change Random Access Memory), RRAM(Resistive Random Access Memory),
STTRAM(Spin Transfer Torque Random Access Memory), MRAM(Magnetic Random Access Memory) &

S o X3
T . olok= vEA, By MR (1440)= =T Ao dak AAE £FepA] o Rl

ROM(Read Only Memory), NOR Flash Memory, NAND Flash Memory, PRAM(Phase Change Random Access Memory),
RRAM(Resistive Random Access Memory), STTRAM(Spin Transfer Torque Random Access Memory), MRAM(Magnetic

Random Access Memory) &< X33 4 9lt}.

5ol 4
11: Al A= 12: A2 A=
13: 7

15: 7}

MC

+ o+ + + + + + o+ o+ o+ o+ o+t

+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ A
+ o+ + + + + + + + o+ o+ o+t

+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
+ o+ + + f o+ + 4+ o+ o+ o+t

+ + o+ + o+ +(+ + o+ o+ o+
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