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AAY, 7PAZF(206)2 H(Fe)& *3sle E3 ARy IFAITAHA) EL B Fggo=w 74" &+
ar, olul Hymaol5(207)2 AWl 7S Ao el =& & vk w3, 7FHS(206)2 H(Fe)
S %3al= EAZ3 AU ZRATAYS) o Bz AHEpza pAH I, olul BlYu|Eo]=(207)F}
Aol B de st BASo AT = ).

TE, 7PE(206)S ART ZEAFASNIL =2 Bdo] HrkE AT, AvolMFT 2 AAAgFo] HTH SAF
Tx25 X9 F gtk 2do]M 5 dAY Ry, Cr, Cu, Ti 2 W 522 o]Fox T1F FolA Aus o=
S xge £ Q). dHY FEAIAHg7 & EEe oA, Cd, Ni, Sn, Sb, Ag % Pd S o&2 o]Fo]
A ageld A9d oln sl THE F 9

wak 7PAZ(206)S Fe-Pt @&, Fe-Pd &%, Co-Fe &% Fe-Ni-Pt &+ % Co-Fe-Pt &+, Fe/Pd ¥ Fe/Pt
To olfelxl 2F FolA Muld ox shel FF m: ASTEE XFT £ vk EH, /PF(206)L
dedt g B A5 TRd F4AB) 59 EsEe] ¥ xdtd 4 gl

1 F(208) A8l el mAF o yhAZE(206)9 Ast WE givlE F Q= FoRA, 1 F(pinned
layer), 71%F(reference layer) T2 B3 4= Qlt}.

AAF(208)2 oA,
Pd &5, Co-Pt &=, Co-Fe 3L:L, Fe-Ni
]"1 delE oz e BYUF Ee

d ou slye] HFF2E 23T

Oﬂ %i(B) o =gl v x3d

49 Z3oe 8439 & Ak

-Pt g,

o~ =
& ek, E=,
.

-

o ZAdl, 1178%(208) Fe-Pt 3=, Fe-Pd &=, Co-
Co-Fe-Pt 3= % Co-Ni-Pt 3& To= Ol—eroiﬂ a5 =
Co/Pd, Fe/Pd ¥ Fe/Pt To2 o]Fo3 17 FolA A

8 (208)2 FEd GdS e vUeT E—E HeT =

>, Co/Pt,

(
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[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

SIHS31 10-2016-0073859

Yo} o], JMHZ HART FFAFAY7)F L B2AS FHUlsle] EFo EIAI(Ms)E WEFEE, AAFe
A& éé FABHA FAE FEA s Aol rhssith. wEkA, 7PA A 2xke] 734 (damping
constant) ¥ 23 E=(Spin polarization)S TFAAZ

7PAZ(206) e TAS(208)L = 22 WA = 200 EAIE TRE BT X238 4= Qo)

E1§HH31°1%—(207)2 Aol Hd¥ o] 7hgste] A 2S5 At Wk wistE JhesiAl & 4 k. Bl
o] (207)L 4 B2 oA, Al0s, Mg0, Ca0, Sr0, Ti0, VO, Nb0 59| Atg&S x3sis = =
gssd & oy, B dygo] o] oifd g = AL ofyr.

*15%(205) 2 AFF(209)2 o)A, Ta, Ru, PtMn, Al, Hf, Cr, W, Ti, TaN, AIN, HEN, CrN, W % TiN &
o]|FolR IF FoA] HMElE o= ) mE E o)t %3S xgs 4 glr).

= 7hEE(206)0] 7H 4G AAbe] sel SIxsa, wHF(208)0] AW AR sxkel R 1A
o] @A wor Bad W AWE(206)3 LAF(208)e] AN WA 5 ATk =, A

20505 BAEONE A% A AT A Arel AL Felnz, ANF (20
A2 wstsh BAglel A ANT 9

> L2

do lﬂ kol
3
S o
2
=t
k]
o
ofj
©
3
©

Al 2 A2EHEA(2154, 215B)S #54TS X8 F A}t 54T 5948 X8 EHFTS v
3, 54%, aSAsks, a5dss, a5t

A2z Aekel (2154, 215B ) = 3
215B) 2 77t dAsE il uE ddo] gEkd 4 ). (201)°ﬂ a4 ]* ZJ]IEXJE}"L(ZISA)t e
22}l (Source line)o] = HoAE XN A7)|Fer AAxE A=Al (215B) L B EES]
)

(Bit line)o] & 4= SUtt.

%
ot H
©
=
[>
H
olft ofj
>,
=2
JN ot
o,
sk
N
32,
_ﬁ
H
e
N
:
A
N
)
m
_Y}i
o
G
G
=

N
e

SHEAFEE(204), A ATFE2H(212) ¥ AXRIEEY(214) L MEAS e F545S X238 4 g &)
FAS2E(204, Bottom Electrode Contact, BEC)S 7PH A3 AAFTI) e 29 A& (M ZA)E dA7|F o=
AdseE 9 7H A AW sHEAS I8 ggs ¢ Q. AEHASZE (212, Top Electrode

I r1° >1ﬂ

=
Contact, TEC) 7P A3 AT 9 A2EAEel(215B)E AV|H o=z ddstsE 9 9@ 7bdE A3 Az
(MT]) 9] AEAS a7 Zgs 4= ). A28 (214, Source line contact, SLC)2 7]%(201) 3 A1%=
AaERIEE(214)2 7 A

A5 & ArHon Adss 4 @ & Aok ARG FAH
gl FAEIA RS AR ol W W S g,

Eoda OA E 4it B 9ol O Adee] we wEAl 44 Az wie dde] 98 guselth © da o
A R 4t £ 3 2AE WA ZAE G4 A9 AR Ee 2% gon, odlE B Sl = 3
3 EAY TUNSE AR @)

H
&
2
H
>
it
=
r
iy
o,
By
o
lo,
o
N
o
2
Y
fiu)
[
Ho
o
By
EN
i=}
H
>
x ol
o
ot
ox
rit,
N
i
S
(e}
Z
tlo
N
ol
o
o

oo} A, A1ZEAZ(202)S TEFFA 7T (201)S =271 A1ZHE(203)S FA s},

T 4bel] TAIE v} o], AIZEE(203)d] EHERS 4L}

H(204)& A1IENE(203, = 4a FF)o] AAFHEE HHo| = s 34 2 E=E(204)
AROIE H71H o BEA7IE RE3ds Jdste 4y F4RgEs T8 A4S+ Uk g A
A (AW, o X)) = 3}8HA 7] A A Ark(Chemical Mechanical Polishing, CMP) &3&S Abg&sle] A|1=7r

HAS(202)0] =FE w7bA] duel] P48 =HEES AA(Es dvbse HHes P 5 Sl

4c°ﬂ ZAE nle} Zo], FEAFTEE(204)S X3 AITIHEASF(202) ol HH AR 22T E ¥
= A =3(205), 7PHZ(206), BlEHlg]o}=(207), AZ(208) E 78 3(209) <]
HASTZE EQ% F Qa, HFFRe SHo JAHE R =ADE ¢ T ¢y, T3, sMH A g

_{
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[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

SIHS31 10-2016-0073859

ARUDANA 2 A 54 AR A7 WelFe ¥ £3E 5 ek,
A AR 2AME E 39 58 72 D 2AL 2EE 5 .

% 4do] EAE viel o], AIFNAAZ(202) Aol A2FNAAZ(2100S BT 5 vk A2EHAAS
(210)& 7hd AF 2240 AolE whay] FEF Az 4T 5 A dn), A2FREAE(210)L
A AR 2RO AFERT $e EUTEAS ZES G4 F AT A2E0EAZ (2100 A1FA
S22 593 BAR F4F 5 A A2EVRAS10)0E dAm, AskE, Asks 2 AskAsEow o
Fol1 1 FolA A9 o dhle] BUF E: oj50] %W Txz IAT - A

5 deo] EAE vhsh gol, A2FNAAF (210 AHHoZ A7t i AF RAN)G] FRE wmFA]
= (e}

A22E=21D)e 4T 5 U

S
—
=2
>
i,
o
=
o
i
o
2
o
il
juj
et
S
—
z
r =2
q
2l
i
mﬁ
tlo
:."é
o
s
—~
e
rN
LIk
i
)
<
—
)

ARATEE(212) S A2RAEQLL, E de FR)] AAHES Auo] EATAS AL, QWG APAT
FEl(212) Aol B AVIAoR RNyl BIEEe Adet dde] $ANHEL o G4 5+ A v
A& AWAZHEAT), o AM) i 34844 7] A4 Avk(Chemical Nechanical Polishing, CWP) &4& AL-83ld
A2EAAF(210)0] wZE WX Ade] YAE BHRAS AZ(EE dvhahs wHow AW & v,
T odgell =AE RRel o], ZFW A E AAWMDT) Akele] Al B A2 IFEAFT(202, 210)& AEHow A7ta)

o] 7]3(201)S w=EA]7]E= A3ZHE(213)S FA 4 Qo).
A3TEE(213)2 7HH A3 2 9F SAAGel FAAHA FEF AR oSt wkE wiAE 4 Q.

4hol] Z=A|E Hle} Zo], AIEHE(213, & 4g FX)o] EAHEAS wHale] Akl ZE(214)S PA s
B(214)& 7]19H(201) 0] F& FAC o& A= mH =, AxfS Ar|FoR AAAT]Y)
3t FeEead 4 ).

]
by

i
)
<
—
)
s
B
[>
AL
(o
i
)
<
—
=
tlo
==
i
_O|L
s
2L
o
ofj
o
i)
re
ofj
<
=
N

>

2,
=2
2L

TALE mpel o], AR
51 125@ ©1(215A, 215B)& A3},
Al B A2EMERI(215A, 215B) F545ES T8 F AT, a5 v5YLE sk =AS5S 9|
M, w&5F, gEeE, #5498, & =
A2 A2l (2154, 215B)S =
215B)2 77} A=
2~2}el(Source line)©]
A

(Bit line)o] & &

B

Al 2 A% Akl (2154,
A=A (2154) & &
Aeel(2158) & Ml kel

E )
H rlr
2

A%d ANAES VR g2 wE wed AL Bgd P w2 olgE £ At %5 WA =
ot A&d ANdEe vee A2 EE wEA FAE PAY £ Jb FH EE A290 9P NS U
ehaich

E 5% B owge) o AAde ue e 3NE FASK vpelazzzAAY TR o ool

, MOl ARZE ZAA(1000)E thekd 9 A3 PFEi t—]]o] B wolr] Held T 1 AnE 9
AdHe] HAL Aojstun A= IS £ £ oy 7] (1010), AAH(1020), 101
F-(1030) 55 st 4 Q). wlo]a R X 2 A (1000)= 4 ‘JE] Z’*X](Central Processing Unit; CPU),

#= A2 FX](Graphic Processing Unit; GPU), HAE A& A& FX](Digital Signal Processor; DSP), 01

Z Aol ZTEA A (Application Processor; AP) 5 Z}& dlo|g A7 Ax A = v},

T K
o)
R
L
f
=
u rr

7191 58-(1010) = Z2ZAA g A 2=E (Processor register), zNA=E(Register) o2, wlo]aAZ X Z A4 (1000)
ol A dlolelE Adshs Fud & aL, dely dALY, F4 dALH, s i—’Fﬂ gA2E 5o %3
3 4= glom o]9d bkt HAAHE X Ak, 719F(1010)= AAHE(1020)414 AAES st
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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

0d

HSdl 10-2016-0073859

B #A Hole], £ AR FlEt AFHe] A F2T AMeR AFHe AT F9F &
Rk

AQR1010)E AT WEA FAe) AAAE F sht o4 TIF & Aok A, /A H010)E 13
F,oHEEels 0 el A%E sl A% a4 Egekn, ) hiFe BFont EEATAN
¥ 2AZE TS & At oT Bal, 71101009 HolH AW SAol FH & Ak AwAew,
shel A2 T2 AM (100009 §4 54 Fyol sbssint

ALHE-(1020) = A AHF-(1030)7F HHE =gk Aaof wpeba] ofe] 7h] AbE A4l e = dAks 3T S
gtk AA(1020)E= 3kt ]’2}94 At =7 A4 AX(Arithmetic and Logic Unit; ALU) 5 283 4 9

o

Ao F(1030)=  7195-(1010), AAHF-(1020), wO|AZEZZAA(1000)2] 5 X Fo2HE A3
FAStL, WHe FEoly dlE, vmlo]a=X 2 A4 (1000)9] A& dEZH] Ao 5 s, TraMo
Ueigold A& A8 4 9l

B AN w2 wlo] IR I ZAA(1000)E 7195 (1010) o]Llo] 23 x| ZIH %‘EAEUM AR FHE F
#Ha golHE dA AT = dv AA dEE(1040)E F72 £ 4 k. o] A$ A wWEeR
(1040) &= W= AE 0] 2=(1050)E &3 7195(1010), ALH-(1020) 2 A o] F-(1030) <} © 1Eie Fi s 5

ATt

=62 ¥ e o AAde mE vEY FAE TS ZRAMG AR d oot

et o A ZEE dolHE RolA AYE F 1 ARE o FA=E

o] HAE Aojstal 24k €S FAste vfo|ARZEAA 9 V)5 ol¢d tds V)eE AEFSH

2, Atk Z2AA(1100)= vlela2Z2AM ) Jads sk 2o F-(1110),

sk FHAl W EEF(1120) 2 WSk o5 FX Afolo] HolH dgE g Y

QI H 0] 2~ (1130) 5 X8 & vk, T2 A|A(1100)= HE Ho] T2 A (Multi Core Processor), L3

2] ZA(Graphic Processing Unit; GPU), o]Z2]Ao]A Z=ZA A (Application Processor; AP) 53 & 2zt
% A 2=¥ 2 F(System on Chip; SoC)& ¥3¢st 4= Ut},

65 zabd, T4 (1100)= o}
Hules o9
o s
=]
o

o
=
1

w AAlde] so)F-(1110)+= o5 A ZRE d=HE HolHE e =g Axtst
AHE(1112) B Aol R (1113) 5 X3 5 QU

nRo=

rir

. 71951111, <

7195-(1111)+= = =2ZAA # A 2EH (Processor register), @A Z2=E(Register) T2, ZZAA(1100) WA

ol & A4stes Fid + 9‘51 ‘310113 AA~H, F4& dAALH, 5 &5y dALH 58 288 5 9
w oo]gle] tFd WA 2HE X £ St 7|9F(111D = AAHR(1112)04 Aiks F8skes dHeolEvt
-’F"Zﬂﬁi} oy, +3q& A% ]0137} AGE e FAE dAFRE AFeteE 4E8S FAE F v, A
F(1112)= Z2AA(1100)9] UF-dA Aibs Fastes Fiox Aofi(1113)7F WHE sl5s Aijof o
E}H o] 7FA] AbE AAb, =g A4t 55 AT ok AAR(1112)E s o] Ak = dAt FA
(Arithmetic and Logic Unit; ALU) <& Xg3 4 2

KR
S ¥ ATH. Ao F-(1113)= 719 5-(1111), AAH-(1112), Z=A
A(1100) ] 95 FA So2HH ATE + , WEe FEol s, ZRAA(1100)9] AT A= Al
o] & Fsta, TR o R vYehfolx AuE AWT 5 Urt.
AL R 5(1120) = &R S8k 3ol (1110) 9 A&om FAehs o &A| Atele] doly A £
& zols Hetsl] flsf AR HlelHE Aehs AH-(1121), 224 A%H-(1122) R 332+
FH-(1123)8 ¥ o slvh. duibgos A (11200 12+, 22k A45-(1121, 1122)5 ¥3etH
Sl 2o A 33 AFF-(1123)E £ 4 or, deA ¥ B2 AdEFE 29T 5 . S A
HEEF-(1120)7F E3eks Ao s Aol w2t g@2bd 5 v 71, 13k, 23k, 3aF AAE-(1121,
1122, 1123)¢] ®loly A% 9 whdsh= Ay S 28 i Ja vE T dn. 74 AT A S27t
2 5 ok AA WEEE(112009 13 AAE(1121), 23

j: B2

te 4%, 1 AR SRt AL wE A
(1122) 0 33 AFF(1123) F 3t ol gel AgPe AT Wwa] g2 AAdE F st o 4s LY
F vk dg Bol, AN MRIT1120E 14F, BUdeelF % sbaFel A3H W AF £4E £
i, 47 JhFe AFent TFAFANE 2o 4TS ETID 4 Ak olF Fal AA Hmy
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
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(1120)¢] dlele] A S4e] &2 4 sk, Axpgor, T2 AA(1100)e] T2 54 Fdo] 7Hsaict.

T o= 1xF, 23F, 3% AAE(1121, 1122, 1123)7F BF AAA] WE2H(1120)2 o] A" ALE m4]
o) FMA WREIF(1120)9] 12, 234, 3% AFF(1121, 1122, 1123)= BT FojH(1110)9] 9jFo +
Hol Fo]R(1110)¢F F X7 AP & Apolgd B3 ¢ vk, EE, A dEF (112009 1A A%

F-(1121)+= FolH-(1110) 9] Wiftell 9X& 4 Qdar, 23k AFH(1122) 2 3z AFH(1123)= o] 5-(1110) 9]
ol FAAE] A7 Fx Folo] He Vo] BTy FIhE & vk, EE, 1A, 23 AEE(1121, 1122)¢ =
o5 (1110) 2] ol X 4= gla, 33 AFF-(1123)E FoF-(1110)2] <)o X 4= U},

B2 QB H 0] 2 (1430)E 3o ¥-(1110), WA WEZH-(1120) 2 ¥ FXS AZ3le] HolHE 88z A

T 5 U dF e el

B AN de] W& Z2AA(1100)E te 2R (111008 88 4 glow ool :ol 3 (1110)7F A wi
(112005 35 5 At} vy o F(1110)9F Al MR F-(11200F A3 AAFAY, W2 g
2(1430)5 &3l A28 Slvh. vl ol (1110)5 BF e ojite] 7 EdstA 78E 5 9l
b ZEAA(1100)7F thaee] 2o R(1110) 5 2§ A5, A WEEF(1120)9] 12k AR (1121) = v
FojF-(1110) 9] ol wi-gake] Zhzhe] :oR-(1110) Well A=Al 23k Ag5-(1122)9F 33k A5-(1123) =
thpo] 5o H(1110)9] 9 Fo W AEH o~ (113005 B3l THFH=s 749 5 Aot o474, 13 A4H
(1121)°] A2l %7 2xF, 3aF AFH(1122, 1123)9] A HERT wE 5 vk, v HAAdoA], 12k A%
F-(1121)9F 22k A5(1122) = oh59] 7o 53-(1110)] Mgl ti-g3te] Zhzhe] 5o F(1110) el 445 i
b AAR(1123)E th4re] Fo]R(1110) 5o ¥ SlEH o]~ (1130) 8 B8 THEIEE 749 4 ).

ol
ol

o,

oA e w2 Z2AA(1100)E dHolHE A4shs dMlti=(Embedded) wIE25-(1140), <% 9} 4
e FAog folHE 44 £ e BARER(1150), o 719 AAE FHslE MRy AEEZR
(1160), <)% <lEFo]2= FX|o] Z2AA(1100)o14 HgE dolev; o5 JHFA A dZH= delHE 71+
stal &3k Yo R(1170) 52 F7IE 2T = glon, o] ook vl REY FXE X3
G otk o] A% F71E b REELS BA SEHIH 0] A(1130)2 Ea] o] (1110), Al W R (1120)
g a7k dolHE Fau s 4 gl

714 et = |2 F(1140)= 3¢d wEPeet oyt v3ty wWEgE 23 ¢ vk, IR HE
?)+= DRAM(Dynamic Random Access Memory), Moblie DRAM, SRAM(Static Random Access Memory), 2 o]¢} A}
g 7S 3t WEY 5& X & o, HFEAd v Ee= 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]9} F-A}gH

Nee FAtE vue 52 £3F + Ak

FAREF(1150)= F4 WEYZY A2 = e BE, 74 dESIY AA4E = e BE, 2 o A
FE5 ¥ £ Qv 4 MEYA BEL, A% #@US B39 dioHE F5Aste gget FAEH 2o,
@ (Local Area Network: LAN), roll2~®](Universal Serial Bus; USB), o]ti¥l(Ethernet), HZHXNZAl
(Power Line Communication; PLC) & X% & Jdvt. F4 WESLA BE2, AF &1 glo] dolHE &
Al gkdt FxE3 o], oA FAl(Infrared Data Association; IrDA), ZZ ®3 tF HZ(Code

Division Multiple Access; CDMA), Al&3 t}5 H<E(Time Division Multiple Access: TDMA), F34 ¥ t}

% A% (Frequency Division Multiple Access; FDMA), @ (Wireless LAN), A|Z1H|(Zigbee), FHIFHE 2= Al
A UIE9Y A (Ubiquitous Sensor Network;  USN), EF 5%~ (Bluetooth), RFID(Radio  Frequency
IDentification), F®ol&FM(Long Term Evolution; LTE), TA# FXA%EA(Near Field Communication;
NFC), Ftie T4 <Ejul(Wireless Broadband Internet; Wibro), < 3bak 9%l H<:(High Speed Downlink
Packet Access; HSDPA), FtlY == £ ths <4 (Wideband CDMA; WCDMA), Z33thS E41(Ultra WideBand;
WB) &5 X8 4 A,

Jl

HEg AESF(1160) = ZEZAMA1(1100)¢F A= & &4 tF wet s&ste 97 AF FX| Alolo] AF
He dolHE AHEstn #Esr] 9 Aoz AAF WEeE AEEY, odE o], [DE(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), #§°] ¢
A9 7}=(Secure Digital; SD), ®Y Ao} YyA& Z}=(mini Secure Digital card; mSD), w}lo]aZE A o]
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

SIHS31 10-2016-0073859

A" Jt=(micro SD), L& A 5fo] tJAE J}=(Secure Digital High Capacity; SDHC), ®WEg 28 7=
(Memory Stick Card), 2=°PlE m|t]o] 7}=(Smart Media Card; SM), WE] w]tjo] ZF=Multi Media Card; MMC),
U HE HlYo] 7= (Embedded MMC; eMMC), AHE Ze|A| 7F=(Compact Flash; CF) & Aloj3l= AEEY

T EFS >~
s X 5 U

d

JH o] A 2] 7 (1170) = ZZAIA(1100) el 4 A2 vlolguh 5 JHdX25H 4, 4 2 7|E = §
gE volHE 7hEsta, o] HeolHE 95 QIyHo]x X' 9 & gtk wYojX e - (1170)+= 2T
98] “&X](Graphics Processing Unit; GPU), YAE 4l& Ae] FX(Digital Signal Processor; DSP), LAt
QY2 (High Definition Audio; HD Audio), 2% HEm|tjo] <QlE]#H| o]~ (High Definition Multimedia

Interface; HOMI) AEEY & X3 4 o).

=72 o] A AAde mE vEY ZFAE FEse AT PR A dojtt

7 FEEH, A2"(1200)2 dHeolHE Aste FAE, deolfyd diste] dre] A& dshr] 9
g, A, &9, §4, A% 52 78 5 du. AEE(1200)2 Z2AA(1210), F713A(1220), B
A= (1230), IHFAol= X (1240) & EFE & vk, 2 AA[9] A=8(1200)2 FFFH (Computer),
W (Server), PDA(Personal Digital Assistant), &8 73 (Portable Computer), $§ EFE=(Web Tablet),
FX Z(Wireless Phone), EHIY F(Mobile Phone), Z~P}E #(Smart Phone), ©lX& F{2 Zzo]oj(Digital
Music Player), PMP(Portable Multimedia Player), 7 2F(Camera), $1/438743(Global Positioning
System; GPS), H|t]2 Z}e|2}(Video Camera), &4 =27](Voice Recorder), &l vlg ~(Telematics), AVA]Z
Bl (Audio Visual System), Z=v}lE = U] A (Smart Television) & Z2A|AE AFESlY] 36t 4% AR A

A=
25l & Q).

E
]

I}

Z2AA(1210)= 4=HE HHojo Ay Al2=®(1200)0] AFE A7 A4k, vla o HEE AT 4
L, wlolaZ X2 M A (Micro Processor Unit; MPU), &< *2] & (Central Processing Unit; CPU), H=/H
E] o] X2 A4 (Single/Multi Core Processor), 123 =]&] &X](Graphic Processing Unit; GPU), o= A

o] d Z=ZAM A (Application Processor; AP), TXE Al% Az ZX|(Digital Signal Processor; DSP) &< X
shsk 4= 9l

T2 (1220)= Z2age] d3d o HEydx(1230) 278 ZRad A=y A8S oA AF,
APA 4 e 79EAERR, Aol BoHE 7|9H Ulge] BEE 5 vt F7)9AA (12200 A<=k ¥
EA AR AAAE F U o)A EIst = Q. oE 5o, F79AX(1220)= 1AZF, HewgoE:
2 7tWFo] ATH A A AXE EFeta, A7) MHSE HFe)BRt aEASA1NT =2 245 E 29
g Q. ol B, F719EA(1220)9] dloly A Aol d4dd 4 vk, AHoz ) AJAE(1200)2
& 5 ol 7hssith

L F7194A(1220)= Aho] AAH EE UEo] ANA= I wEF EFYel of 23 (Static Random
Access Memory; SRAM), t]#(Dynamic Random Access Memory) &= U X3Hd 4= Qlt}. o|9t= Y24, F719
A (1220)= A=d AAlde fteA FXE 23sHA] 1, dYo]l AXH EE Lo XA & HEAd o

LA
2] El¢e] o2~ (Static Random Access Memory; SRAM), U]$(Dynamic Random Access Memory) & X3+&

A <) =
(123009 dlole A% SAol B F Ach AHem, Aau(120009] $7 54 ko] bselrh

g, BHE7]EA(1230)= A7IE o] & A|Helx, ATz, W& o] &3 folA txa, ol & °
43t FAR7|vaa, 1 tl2=3(Solid State Disk; SSD), USBWIR2](Universal Serial Bus Memory; USB
Memory), A 5Fe] ©AY J}=(Secure Digital; SD), w4y M Fo] tyXd ZJ}=(mini Secure Digital card;
nSD), wlolaZ M FFo] tAY Jl=(micro SD), L-&F K Fo] tyAd Ft=(Secure Digital High Capacity:
SDHC), W= 28 Ft=(Memory Stick Card), &whE W|t]o] Z}=(Smart Media Card; SM), HE #Ho] 7=
(Multi Media Card; MMC), W% HE] vto] 7}=(Embedded MMC; eMMC), HHE Z#|A] 7}=(Compact Flash;
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CF) s 28 deolg A Axs(= 89 1300 F=)e o =g 5 qUrh. ojehs th2d, B2
(1230)+= % E?l Al o] R FRE EFsHA] Fal ATE o] &g Ar|Helx, AriYsa, WE o] &3
dolA txd, ol E& o83 IAItyAaz, 4 t]2F(Solid State Disk; SSD), USBHIE.2] (Universal
Serial Bus Memory; USB Memory), A5o} ©X]" 7}=(Secure Digital; SD), WY Ao tAXE J}=(mini
Secure Digital card; mSD), wlo]a = M FFo] UAE Jl=(micro SD), ALE8H Aol UYXAd J}=(Secure
Digital High Capacity; SDHC), wlE2] 2¥ J}=(Memory Stick Card), Z=F}E ¥w|t]o] J}=(Smart Media Card;
S\, HE mYo] FF=(Multi Media Card; MMC), W7d HE] wt]o] 7}=(Embedded MMC; eMMC), HHE ZF&A|
7}=(Compact Flash; CF) &9 dloJE] A4 A ~®I(E 109 1300 #x)ES &S & Ut

SlEHlo]l 2 AR (1240)+= B Ao A|A~E(1200)2 25 FA] AlelolA] W&, doly §& nslstr] 93 A

o F 9o, )= (keypad), 7R E(keyboard), "F$-2~(Mouse), Z~3 7| (Speaker), wFo]l=(Mike), EA]AX

(Display), 2% FH <lg#H o]~ X (Human Interface Device; HID), BA1F2 54 4 v}, EAAXH
=

S
A MENZS 44% 5 dE BE, PA dEAAS 948 £ Jt BE, % olF AvE

xget
4 HESZ BEL, dF A& S35l dHelHE £t gdet AxE3 #Zeol, 4 #(Local Area
Network; LAN), rollZ=H](Universal Serial Bus; USB), ©o]Jtul(Ethernet), H&XZXI(Power Line

Communication; PLC) & X&E 4 glom, T4 WMEHI X5, AF 2 3lo] HlolgE Flste o
3 FAE3 o], oA ZEA(Infrared Data Association; IrDA), FE= ®a tlF <% (Code Division
Multiple Access; CDMA), A]&3g tfF HZ(Time Division Multiple Access; TDMA), T34 && tF A%
(Frequency Division Multiple Access; FDMA), @ (Wireless LAN), XZ1H](Zigbee), FHIFAEHZ2 AlA HE
$ = (Ubiquitous Sensor Network; USN), EF%F2=(Bluetooth), RFID(Radio Frequency IDentification), &%
o &% M (Long Term Evolution; LTE), 7] FAGAl(Near Field Communication; NFC), Ftie] Fd Q&4
(Wireless Broadband Internet; Wibro), a4 3}3F @5 <4 (High Speed Downlink Packet Access; HSDPA),
e = B thE HE5(Wideband CDMA; WCDMA), =33ty S21(Ultra WideBand; UWB) &= X33 4 2

T 32 & iy o A wE Wiy FXE F@stE vlolH A AAFe FdEe A o]t

T 85 xstd, doly A A AEI(1300) HolH AFES A% AR HIUY EAS T A A
(1310), °]& Alojst= AEZ2(1320), 9F FXote] AZAS 9 AEH]~(1330), ¥ dHolHE AAl A%
3l7] 913 Al A FR(1340)2 3 4= ok, dolE A% AJA~#(1300)& &= t]~=(Hard Disk Drive;
HDD), %38t ==z}o]H (Compact Disc Read Only Memory; CDROM), DVD(Digital Versatile Disc), A} ©tj==
(Solid State Disk; SSD) &9 tlz=zl e} USBH E 2] (Universal Serial Bus Memory; USB Memory), A 3f9]
YA8 J}=(Secure Digital; SD), "y A o] YA¥ J}=(mini Secure Digital card; mSD), wlo]=a =2 A FF
o] fAY J}=(micro D), LE&HF A 5Fo] YyAE F}+=(Secure Digital High Capacity; SDHC), W&z =¥ 7}
= (Memory Stick Card), Z=v}E #H|tjo] F}=(Smart Media Card; SM), HE #|tjo] FF=(Multi Media Card;
MWC), W7 HE mto] 7F=(Embedded MMC; eMMC), HHE Z#A] 7F=(Compact Flash; CF) &< 7t= Feid
/~ oh;}_

A A (1810)+= dHeolHE W d7-A o2 Agstes v vEgE TS ¢ Atk 474, B W
28 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) <& X3d <=

|

2](1320)= A% ZA(1310) 2k NE 0] 2=(1330) Atololl A HolE o] ks 3
2 (1320)= dlolE A AZ2EI(1300) FA AEFH o] 2(1330)8 E3] dEE HHAES 7] ¢
Boolat B2 Sae TRAN(R2DE LI 5 .

AH FH 0] 2~ (1330) = dloly Ag AA=FI(1300) 2 <5 FX|7tel] W& R doly 5 wgtslr] 93k Ao}, b
ol A& A|2=E(1300)°] 7F=21 A, <IEH ]2 (1330)+, USB(Universal Serial Bus Memory), A ito] tlX]
g J}=(Secure Digital; SD), wlY A 5Fo] tyJX& J}=(mini Secure Digital card; mSD), ©wlo]a &2 X FFo] T
AY F}=(micro SD), &% A o] UAXE J}F=(Secure Digital High Capacity; SDHC), ®WXx# =¥ Jl=
(Memory Stick Card), 2PFE w®]t]e] F}=(Smart Media Card; SM), HEl #|tjo] FF=(Multi Media Card; MMC),
Wt 4E] wtlo] 7= (Embedded MMC; eMMC), ZHHE ZgjA] 7}=(Compact Flash; CF) T3 #& Ax|o|A A}
L5+ dHdH o A2EY s3d F AW, EE, olF X FAE FH A AMEHE B HO|AEY 53k
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F Adn. "o’ AR A=E(1300)0] taa Y A9, 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) &3 Z2 Qlydo]=¢} s3kd = A7, T, olE Ay H |29t FAME B H o209 3k
T ATH I A(1330)E AR tE BYS 2 s o] de dE Il 53k F= Q).

AAl AL A (1340) = Q- AAeke] QlEHelx, HEEY, 9 A|x8lo] tekst, a4destel uhe) QlE#H o]
2(1330) 9k A7 AA(1310)3Fe] dHolH o] deds a&#or d7] fJsto] HolHE A= AFE & dvk. ¢
Al A ZAA(1340)= e BEEA AR AAldE T sty olds 2 du. dE 5o, 9 A%
FA(1340)= 245, Hangos 2 7hise] 459 7 s X A (Fe) Btk

W AT 24 EFen, ) AaFe
EEAFTAN} e BAFS THL & Ak olF Fal, QA A FA134009] Hele) AF S0l g
2 J =3

ATk, Aoz, dHoly A% A|2E(1300)9] & 54 ol 7ttt

P g

F
©
rir
(e
i)
ol
o
e,
>
=)
i
i)
o3
N

AE Fdsks WRe] Alage] PR A oot

L 95 Fxetd, "R A[&F(1400)2 dHolH Ads A% FASE HIYY A4S M= HWREE(1410),
olF Alojste HIRE HWEZH(1420), 9F A9 A& g AYH ) ~(1430) & EES 4 k. o
g Al2=EI(1400)2 a4k t]~=(Solid State Disk; SSD), USBH|E#](Universal Serial Bus Memory; USB
Memory), Aol tAY Fh=(Secure Digital; SD), vy Aol tAd Z=(mini Secure Digital card;
mSD), whola =z Aol YAE JF=(micro SD), &% Ao TAY FF=(Secure Digital High Capacity;
SDHC), ™=z =¥ J7}=(Memory Stick Card), Z=v}E n|t]jo] J}=(Smart Media Card; SM), HE] #tjo] 7=
(Multi Media Card; MMC), W7 HEl w]t]o] 7}=(Embedded MMC; eMMC), HZHE Z#A| 7+=(Compact Flash;
CF) 59 7t= F"d & Art.

HlolHE Ashs e (1410)= Asd wiwma] Fxe) dAjds & sy olds 32 5 k. A& =91,
= ul )

=
b, 47 7

wW2E(1410) = 2AZF, B3 7HA S x PAZE H(Fe)w
o FEAFHY7 =2 EASS X8 4 9. olE T, wWRE(1410)9] dloly A EAo] ddE
otk Ay ow  wEy AAE(1400) 9] 2+ EA gato] 7lsdit).

tEo], B Ao wRel= ngeadel 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) < E33F o= glt}.

W2 AEZ(1420) 5 WX22](1410)9F QQE{H0]2(1430) Alolol A dlolE{ o] nghS A|ojgt

I oWee AEZe(1420)% wxg] A|2=E1(1400) £F-o A <lE] o] 2~ (1430)
A7) 918 TRAA(1421) 2 £33 4= i},

0

ol

e

AHF o]~ (1430) = =& AAF(1400) 3 &5 FX|zte] W#E P odely $& wdsr] 93 o=,
USB(Universal Serial Bus), A5°] YX|& Z}=(Secure Digital; SD), ®lY AFo] YXE J}=(mini Secure
Digital card; mSD), wlo]A=Z X iFo] UAE J}=(micro SD), LEHF Aol YXE J}=(Secure Digital
High Capacity; SDHC), W= =¥ 7}=(Memory Stick Card), Z=V}E u|t]o] F}=(Smart Media Card; SM), H
g wto] Fk=(Multi Media Card; MMC), w*d HEl wt]o] 7}=(Embedded MMC; eMMC), HIAE Z#HA 7=
(Compact Flash; CF) T3 && Fx|oA AMEEH= QI #H o~ 53k + JAY, e, oF FXEH FAF
sk R E A AMREE AEF ol A9 s3d ¢ k. QIHH 0] A~(1430)E A2 THE BY S Ze gt o]
AEjHo] =0k 58d = gt

w Ao W R A AE)(1400) 2 o5 AR oke] IEHols, wED] AEEY, B wRe] AR vk,
g stel mek )IE H| o]~ (1430)9F W E2](1410)3Fe] HlolE ] dEde A& R ddsty] A vy v
2] (1440)5 ¥ g 5 vk HolHE AR AFshs vy e (1440)= et wheA] FAe] AAds
T o oldE XY dn. dE 5], Wy WRE(1440)= AT, Hauols ® 7hiSol ATd b
AR 2AE xdeta, A7 7RSS AFe)Ru xEd=d97 22 2dsE E9E g G o=
o, Wy wlEe](1440) 9] oIy A% 54l gD o o Ao, g AA5(1400)9 S2F 54
Fdol 7hssttt

oEo], & AAjde Wy WE(1440)= FHEAPA 5SS 7FA+= SRAM(Static Random Access Memory),



[0134]

[0135]
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DRAM(Dynamic Random Access Memory), H]3|¥tA<l 542 71X|:= 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) & U
T Ut olete thEA, ¥y HEF(1440)F Mgk AAlde wEA X5 EdshA] Fa DA<
7FA1= SRAM(Static Random Access Memory), DRAM(Dynamic Random Access Memory), H|3|dAlol EAS
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

=y}

Random Access Memory) &< X33 4 St}

S R
2ok mo
o (e

ooz AAduA e BAS AW B AAdE] AAsAo, B o] Lape JEiepld B
o) AN 7h AR Avk B oage] Jeabgel Wel WA B wg 3 el olFeld £ 9ee o
g,

2z 4

MT]

0,0 504——105

[e)e
00

413
412 } 105
411
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