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U0 CEA AHE EFSE A, BE, E= ) $S AR B EF, 71B40000] A5

)

S MHE ET. EmE, 7]3(400)2 AAY Foldrle Fol AAHE A dgom HEoIeE AEdS Tt
AE ET, Ee 9¥9 gadoR HEoriA Gt AAS MHAE Foh. 71#400)9] FAE A5 E9, 5um
o]t 1000 um ©]3F, wtgAsHAlE 10um o) 700 um ©olak, © wiEAsSHAlE 15um o] 500 um o]at= g},
71%(400) & SFAl st WA AXE AZFsEE 5 Advk. I, 7194000 22A frE] T AREE ASl:,

el gromM AFAEE A HAY, HAAY FetdTls ol AAHY e Yo HEoprhe A

)
R ==
A R A9 Aok, auE, G Soz skel Z1o0) Ao wEA FAd stHAE 4 52
oA = ok &, EES WA 3XE AT 5 Ak
e 1Rl M0 e BAE, A8 Bol F%, §F, £4, BE f, BE o5 4F 5§ A8 5
vk, 7hea 1ol AR00)e A BFE R4S el slAste wPol dANER ners, 7}
% 3

24 71389 7]3(400)2 & Eof A

st Fo. FAEAE, dE B9 EFldAay, ZEedd, Zolvlol=(UYE, ogv= 5, Folv=,
ZFIRUOE, ofa3d To] Urt. 53| ofgtnl=s A AE] W] witel 7ted 7]l 7]¥H(400) 0.2 A
kiR =

o, =AAZE Agsit, EHA At ~9EPE, 33 714 A4%(CVD: Chemical Vapor
Deposition)®, A4 o3 &A(MBE: Molecular Beam Epitaxy)®, HZ2~ do|# FA(PLD: Pulsed Laser
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[0074]

[0075]

[0076]
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[0078]
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Deposition)®, ¥ Ax}= ¥ 2 (ALD: Atomic Layer Deposition)® 5< o]&sle] ¢3& = v},
ol
=

w3, (VDYEe Z#=nE o] &3= Zg+=v} CVD(PECVD: Plasma Enhanced CVD)W,
CVD(TCVD: Thermal CVD)H, #S o]8€3l= 3 CVD(Photo CVD)H o2 EFE 4 grf. T3k, AL&3E
Zp2mol wheEl F4 CVD(MCVD. Metal CVD)H, 7] &% CVD(MOCVD: Metal Organic CVD)H O 2 & 4 ).

PECVD® el oJste] M4 e 2xe uide] ws d& & vk, Eg, TODHL Zet=vts o] 8384 o
o AR g@ Eekxele Q@ ek Qi g etk dF o), wwA Pl T w)
= = [e]
—5 o

A, AF, 2AHEMA2Y, £ 24} ks wEo 2 2] ¢ (charge up)dte 74
$7F Ak, o] W, FAE MR Asto] WA X 2= wjd, A=, A% Fol HIEHE FAUF U
o, g, ZEEvE o 83K &= TCVDHE A9, d&s bief 22 E8=vl v X](plasma damage)”} A
7IA gom=m  wbEA] FA O &S ¥ 4 Auk. EI, TOWDHIAAME, A o ZEkxul gin|x|7F A7)
A gong  Agte]l AL ukS A7y Ak

ER, ALDRE WA e E 2
Zojzel gin)As) 4714 gtens Agte] A& uhg 1y 4tk

DY R ALDHE B2 FomRE $EE QA BANE A% wuse g, JAdE BEdAY w
olatel vhol Fadsliz e wpelt, WA, ARkl Yol FPE W fdn, FE A AAYe
AL gE el B8 ALDWE Wl B w24 % FA FUYS A7) dEe] o aAEm} &
o NERel BUE Nt A5 ol Agah. o, ADME WaA o SEh el wgl, A% &
w2} whe O 5 e gn g 2@sel Agskt ol M A% Y,
DM R ALDEE A shzo) fFulel wmeh, QeiAt el 2YEL AT & k. A Fol, (Y 2
ADHANAE, A8 7baol FFNE 2FORA oo 2HL AE B YT 5 Y. =W, AT E
of (WM W ALDMeIME, U8 shae] §3uE WA RN gugoms, 4o d&Hoz wstd
4T 5 vt QR shno) FINE ASAIEA Puste A3, Beol Yude Agste] Yuste 4
o wlste], AE A7EE dpelh gy mAgel At AR 29 5 vk, mebd, dhEAl gAe] AAA
2 PPN+ Ye 97t Ao

A Al AAZE B FHsA, o] AN2ES olgdtel hFel BANMUE FYAT. =

° 3]
= [s]
HALES FARY G & wi YARE oo v WA TS P AL T

[e
O

2E= =S oA Tl dste] 7bad Foll AAZY. HUALE AAd = Ek=vt AP /9 AE
e olgdtt. EI, ZEhzEvt Aelds kvl of S ol8shs o] wEAsit. HAXE S AlA

0.001volume% ©]7¢ lvolume% ©|3}2] &3} 44t EE/E L5 5ol 93id, &

o] A (402) 5 A3 Hgheh(

ki
Do
el
BN
N~—
e
-Q,
24
=
N
(]
[\
)

© 2=HEHY, CD'H, MBEW, PLDY, %+ ALDY &

& olgstel 4TF % ek,
AAAUDZAE A Bol B, Ba, dd, Ak, B2, vladls, 2%, AU, 9, 94, of=2E,
TE, AvhE, JEF, A=ai, dEd, WeTE, shiw, EE BUde e AAAE 9 wE 4%
TR A Fo. A 9 (402) A A8k BEe)E, 4TS vk, A 4 5 A3

13

N
o -
)
ol

A, A8 us dew
e denlE, At st

ER, AAA0E B Ak FE/E £ ERS L AAA o] mFAs,

WB E, A vk, A8 o EF, Aleh A
auds Ags £

i KOL i o olr
!

fr
24
o

=

£
02

MAas 7R = AA A= TDS(Thermal Desorption Spectroscopy) #2304 whe] W 2% 100C ] 700

_12_



[0079]

[0080]

[0081]

[0082]
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[0086]

[0087]

[0088]
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[0090]

[0091]
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T o3 W 100T o4 500C o]3ke] WelelAl 1x10" atoms/cm o4, 1x10 atoms/cn’ o3, &

rir

11X

10 atoms/cm o14Fe] A (2ba 9AF A E WEeE AT 9}

T8tlA, DS #AS ol 83 Aaol WEF 27 el hste] Aguvh
=4 ARE S BANAS W) shae] F PEBE WE shae ol Fme AR gl MaAG. en
EFE ARG mae] oste] s1xe) B YEFS ANT & A

= Ao 4@t CHonel A% A
Sl 32014 EAT 5ol ROBE o/t ;s Q. ER, Ak 949 FAA AFF 17
o Mha 94 % AFF 189 Ak 9AE EFHE Ak B AR A Ae] £A) Hlgo] vjg vv]

3h7] wiitel aEskA] &
Noz=Nua/ Sz X Spe X @
Npt ¥ AZZEH ogd 4 BEAE UEZ 313 grolth. Spe B A5 TDS #4313 S wje] o]

e AR ztolth. NN, FFE AEY 7EES Np/SpE . SpE A AEE DS BA89S 1Y

ol Zmel AE golth.  ai WS BN o] Zme] dae MAE Afolth. el Aol pa AAw
Aol My QRS SNW6-275607E FHE AxSV] vhebeh. EmR, A7) Ake] BEFS WS B4 4
A BMD-WALO00S/WCARF 38t #4184} AZ)E ol gstn BE AnzA dRFe] F2 AE Fhohs A
7 AHgstel SR

EE, TS AN Abae] R
T

= A
Sears G2 ¢ 4%, 8 46w .
]

o AAE WEdshe ddAe HAts gyZs xgete ASE o
17 . 3 - - - — =] =
2 5x10 spins/cm ©]4¢l A9-E @Iy, wik a3t goze 35
=

= =
A= AA 23 FHH(ESR:Electron Spin Resonance)ol A gzke] 2.01 &Hkel v A A5 E 71d % 9

wEk, AAA(402)E 7)9H(400) TORBE HeRo] @

o

AEE S WA Vs TR 4

ool W=A(406a)7F ¥ REEAIE AU
PLD¥, = ALDY & ol&3to] Aued

L A (406a) 7F HE wrEAlE AHE YW, CVDE, MBEW,

ze %

o,
=
gl AT AIRFORA, WHEA|(106a)7h H WHEAl] e AR FAAAE Erh ko] Hrhe,

dE 50, o] FUW sl 71 A4S 2kV o]AF 10kV o]st= Jfar, ==

—|—‘

OE

S 510 'jons/cn’ o4 1x
10" ions/cm’ o3tz &te] FspAE =
I3

ol WE=Al(406a) 7F = iAol E4E FUbstel F4t gk, WH=A](406a) 7} ¥+= ®Em=Alol] gk 2t
2> A7Fsh WE=AI(406a)7F = WEEAC] digh =40 HUbe o= HS WA FHs e %U‘r.

>

woe) AWk A Bol, ole Tl elate] A% MUS KV o4 200KV o5, wiRAaAE sk o]
100kV o]8t2 83, ==ZS 5x10 jons/em o4 5x10 ions/cn o8}, BFEHEAE 1x10" ions/cn’ o4 1
><102210ns/cm3 olgl 2 slo] I =

thgoll, HEEA](406b)7F FE wHeAlS A9sich. WA (406b)7F HE wbeAlE A EHEY, DY, MBEW,

PLDM, & ALDY 5 olgdte] MY & vk ®, MEA(M06a)7h Nt WEAS ks, WA (406
b)7h HE WEAS gue Bl wEA7A gn dEHor FAFoRM, % L AWORY BEE E
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[0100]
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[0104]
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9 ARE 5 Ao,

thgoll, 714 AglE Fdss o] npEAsith. 7td A E FAFo =N, N (406a)7F HiE wkEA] 2
s ﬂ 406b) 7t H&= WA T FEE ARAA F A A9 Avk. Eg, BEEA](406a)7F H= WEEA]
D OWFEA(406b)7F He RPEAY] kA AES AN F dE A9TF vk, 7HE AHElE 250T o] 650C
, AR E A= 450TC o] 600TC o3}, H v A= 520C o) 570 olst= FalstH F 7t
g B84 7t 971, e s 7k=E 10ppn o), 1% o) EE 10% o) §Hrshe EWMW 3
7t A= gt el A Falste = &E} T, 584 7t 297094 71E A E g S,

tlo

o
.
b

Em

9
[¢]
-

o)

s wAdsky] flste] AtEd 7hAE 10ppm o), 1% ol HEi= 10% 1*& gHrelhs 917104 7
FastdE Foh. 7td APl oJste], WA (406a)7F HE= WHEA] HO9FEA| (406b) 7F HE WHEA ]
= FoY Fad B T EEES AU & ¢ Ak

thgoll, WA (406a)7F i WbEA]l 2 OwHEA| (406b) 7F = WAl BEAES HUbetelw Foh w3
(406a)7F &= wh=A] 9 WER=A|(406b) 7F H = HPCiﬂ?J 7t Aol wbEA(406a)7F HE b 2
(406b)7F == wbAo] tieh wae] HVbe ol He WA pAs R Fu

wae] F7hs dE 5ol ol FAWd okl b HE kv ol 200kV olst, whgA A= SkV o4
100kV o]8t2 813, ==2S 5x10 jons/em ©14F 5x10 ions/cm ©8F, HFEAEAE 1x10 jons/cn’ 14 1

%10 ions/cm ©|3t2 o] FashH U},

o Mot O

e X O o
ox M e -

Y

o

sy
a
T %
a

2

5ol WHEA(406b) 7) H = E}Eiﬂ
TA|(406a) 2 REZA] (406b)

o] HAEES o]gste] rhedgomA, wt

Gl
ofk
oX,
o

gol, =AAE guach. =AAE AuEy, ODE, MBEE, PLDY, EE ALY 5% olgdtel 4uy &
Ak,
RAARAL, B Bo ¥, Ak, Ak, ¥x, HeF, 9, FFvE, coleby, ARE, Whiz,
SME, U, T, okel, 2§, =R, A=z, BUndad, FHE, &, AF, #4, 99y, 2 929
% 1%F o132 BHoE RAAE 95 = 43 T2 48U . dF Sol, Fellt sielol
Fu, GRUES FRSE 244, T 2 geleEe st A4, TE 2 Ph=E gees
S, QF, T4, W LS gReke B4, dolekr % 448 FRshe B4A 58 AsdelE $0
ool =AM Aol AAAE 5L ek, of AAAES o8] AFFORM, BAA(Ul6a) 2 =
(4160)F FHRTH(E 4 F2)

ohEoll, WHEA(406a) 2 HHEA|(406b)o] EAE HUMSl®E Foh. B4 HUbe = (416a) 2 EHA
(416b)E wfx~=m =2 o] &3le] 3T 5 ¢ o2 | W= (406a) 2 WFE=A(406b) T = A (416a) X =4
A (416b) 2} SHEA] &2 FFol **EWOE 25 7 4 Q).

=

HA(416a) H =-A(416b) st T3HE Dol =45 FUletd: Fv. aHER, =XA(416a) R =Hx
(416b)¢k =" G2, THHAA B GGl dE =2 55 7= HEA(406a) B HH=A](406b) 5
A k. dE S0, WEA(406a) B WEA(406D) T =HA(4162) B =X A (416b) 9k FHE G
EHA(416a) B E=HA(416b) ¢} FHHA XS FFET B FETF Wt

Bao] Hrbe ofE Bol, ole TNl olstl s1% AFE 1V o4 200KV olah, HRAAL Sk o4
100KV ol i1, =222 5510 ions/em o] 5x10° ions/em’ o3k, WAL 110" ions/em’ o4 1

%10 ions/cm’ ©|3t= 3te] Falshd U},

L3k, oE 5o TAA(416a) 2 =H-A(416h)9] FAIE SHA oA, WFEA(406a) 2 WFEA (406b) T =

P

o714, d& E°l =HAUINE ACIE A=, dAA402)E AClE HAA, =HA(416a)5 2= A=, =4
A (416b)E =29l Aoz shd, = a7kA9] A4S gRste] BY AloE FxE JHAE EWALEHE §ho

chgoll, WA (436¢) 5 Aubstel.  WHEA|(436c)+= ~HE W, CVDH, MBEH, PLDY, X+ ALDY &5 o] &3t
of Ausl 4= v}, WHEA|(4360)9) A Ao WA (406a), E'}Eiﬂ(ALOGb), EAA (416a), 2D =H A (416b)
o] ®UE oAt Frh. dE 5o, VtAE RS ETh=ulE o] &dte] AT S vk, 2 &, ol



[0105]

[0106]

[0107]
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[0111]

[0112]
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[0115]
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ko, W= (406a), WFEA)(406b), E RFEA|(436c)0] BAS Hbslw FErh.  wE, BFEA|(406a), BFE
406b), B HFEA(436c) EFo| EAE UMY "o E glow, on @ F TE 25 BEAE Ul E £

2
~~

o

wal] H7hs dE 50f, ol FUMl oste] Tk e 1kV o] 200kV olst, HighA sl 5kV ol

100kV o3& 343, ==ZS 5%10 ions/cm ©]4F 510 ions/cm ©3F, HFFAF A= 1x10 ions/cm o)A

—

%10 ions/cm ©|3t2 3he] FashH ).

oo, AR (442) 8 st} AAA(442)= ~HEHHH, CVDH, MBEWH, PLDY, T+ ALDY &% °]&3td
AR+ AT, EE, BEAGI009 T AN 4RE o] wEAAA a BEqow 4
FomM, % % AuoRe] Bl YL ARE + Ak,

AAA (M42) ZAE 8 So] Ba, wa, Ar, Ak, Ba vk, dE6E, AT, <, di, o2,
4F, AvhE, oJEF, A=mE, gehd, dedE, Iy, Ei 0uUs Tt 4942 vE = 43
TEE AESE Frh B Bo), AAA(MDEAE A3} BFvlE, Ask b, A e, sk As
A, Ash s @, A8 Aelw, A5 AF, A8 Avki, A o|EF, A8 Az, A5 dEd,

st e s, Abst o}ig, T Ak gEd S ARgeh F

taoll, AAA(442)E Foto] WH=A(406a), REE=A(406b), R OWHE=AI(436c)° =AE HUMSt R Fu
w3k, WA (406a), WFEA(406b), O WHEA](436c) BT EAES H7FE Hes glon, ok 3 & e 2
ol BAE HUletdE Fob. ES, AAA(442)d EAE HUSIAE FU).

B2 Wb AF o), ol Fw ostel 2% ATS KV ol 200k oI, AL 5KV ol
100kV o3& ati, ==2ZS 5%10 ions/cm ©]%F 5x10 ions/cm ©]3F, HFFAFAE 1x10 ions/cm o] 1
%10 ions/cm’ ©|3t& Bl FFalEhd U}

oo, =AA(434)5 AEsttt. =AA(434) = 2HEHHY, CVDH, MBER, PLDW, & ALDY &2 o]&3s}d
Qe Q. me, AaA@)sl A SN0 ATe Bl wEAA @2 a%dow S
somM, U v L Avone BeE £UL AT+ ATHE 5 FH),

EANWHRAE, AF Fo Ba, Ak, Ak, Bh, HuE, A, SR, gelehr, ARE, k=,
SWME, UA, T, ok, 28, oEF, 2wy, Fendd, T, &, OF, F4, 99, ¥ 929
FIER o4 TR BAAE UF Bt 43 T2E AW F. dF S, @Rl BgEelelx
Fu, 2F0ES FRHE BAA, Fo P velREe @Rt mAd, T R PURE et
R4, QF, FA, 2 RS R BAA, delekr 2 A2F FRsE 244 52 Asdtelw Fo

o, =dA(434) ol AAZE & ¥4
3, A7 GAAE EE TEA(404)E o] 85t %
7] HA2E, ZAA(404), B FAANUI2)E

WS A (4060) 9F EAA (412)9 =AM (404) = AHOZRE HUS ), & o 547\]1:} B mua,]
o W& EMMALEE o] A IAHHA &=

02 fgAZEE o8&t 7tEstdx Frh. A& %01

AAE Adutetol® Fa1, =4 (404)E AT Fol %
o] A
H



[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

8 ol=g, Abg) 1 sy, A webd, ALS VT, A% ST, mt Als 99y TPst 19AF
U3 EE 4% PR AW F.

AQAE WPl Fome /)5S e ol ngHsit. AAAE oF Bol, Ak UW/EE FAE AU
Eo5e bt ER, AAAE dF Sol WA (402) Ex AAA(I)RT Ak EE/E FAE A
= 5ge] Be Ao] wpgras,

oleidt e AA 2] o Fefel mE ERAXE (10005 A 5 v

Ao M, WA Yol ha Aeg w3 & o
o o
=

25 37hed
A dEE RAAToRA, HgHeln

= 69 (B)oll =AIE ulel o], =HA(404) R =-A(413)9] AA <fste] HEEA|(406b)E H7|H o2 EE
2 JIHEAAZTEH TAHE dA ot RIEAE Wr|HeR EeAe EWALHY TFxRE
'surrounded channel(s-channel) F-Z&'2kal 3). webA, WFE=A(406b) AR (R, ¥

PAEET.  s-channel FFoA =, EWRA LY L2 =<l Aol 2 HAFE &4 & o], & AH Al
AF(E Af)E =4 & + .

w3, EWX|AE 7} s—channel T%S 7R &= A, WFEA(406b) SHo|E A do
(406D0) 7} FALTE Ad 4 J9 A, F, HEA(406b) 7 FALTE
g 4 k. g, WA (406b) 7t FASTE AEole] AlojAdo] w2 9] ulgo] FUEY] wite] AH
des 24@#s A & 5 dvk. oAE £, FAZF 10mm o], vlFA A= 20mm o], o vlEASHAE
40nm °o]%, WS vrEA A= 100nm ©]7F] Y99S 7HAE HHEA(406b) 2 SHH Erh. TR, BEEA] G| 9
Aardol AateE= A7 7] Wi, dE 59, %77117} 300nm ©]3}, whEASHAE 200nm ©]3f, o whghA] sk
A= 150nm ©]5e] 9AL 7FA= WhE A (406b) 2 B

¢

Ll

o

s—channel T"&%& =2 2 AFE 9<S F 7] ddd vAstE EW@R2EHA HEe e & 4 9
EWdAN2HE "AStE F Q7] wied 47 EAXAHE HAE A AAE, JAET 31 adEsiE gk
A AR T A "ok, dE Bol, EWRALEHE A o7t v SHAlE 40nm olst, W wbgASH
= 30nm ©]3f, B wbgAEAIE 20nm o]sk]l FHE A A, weF Ad Fo] upErASHAE 40mm ©)sk, o Wb
HA S AE 30nm ©l3F, WS vhEAEAIE 200m ©]3k] FH S 7HzIT).

ol

T3, =AA413)E FAA ot Ho(E 79 (A) Fx). F3H, HAA(412) L WA (406¢)7F =AA
(4o HY E29 FAolox Fo(X 79 (B) Fx). HIH, AAA(442) E REEA| (4360)F 7FESkA] otk
k(= 79 () #Fx). mah Al-A2 DAY =HA|(413)9] Eo] B (406b) Bl A% ETHE 89 (A)
Ax). T3, =AAU13)9F =AA404) = MRS Bt AE5FHol® FH(E 89 (B) Fx). Ed, =4
A (404) 5 AlF3HA ol HTH(E 89 (C) #x).

2 AAFE A AAS vkl o], REEA(406b)2] flolElel WA (406a) 2 HFEA]| (406¢)E WA T2 A,
]

Edx g9 47 54 42 & A A9t ek,

U A (406b) = S S

AFES el abstE wrmAolth. WEA|(406b) = dE Eol AFES FEhd A

o] o]BR (A} o)X/t Holxth,  Ed WEA(406h)E Ui NS Fabd wpEAEth. A4 NS nkE
A AE dFuE, 2F, oEF, Bt 74 SO dh. i Mo A48T & g daEAME dEd A 9
Iy, @Y

of &, delF, EBoleks, d, WA, Avks, A2sy, =dddd, @epd, AE, deds, s
°|

ATk, ek, 94 NeEA AEd B4 d4aE FFESYE 2 AU . 94 N
° o o

g Fol astel A AUAIL =S Axolth, oF So], abnste] AF oUAs} AFHRT B U0l
o oEE ¥

chib, WHEA (406b)E QFS FHehE S WAl @A eheth WEAWE)E A Eof, okd F
4 WshE, 28 FH ARE 5, QRS TR 23 okds GRS AT wEA, 2FS FHeE 2o
B o0wA, F42 gReks AsE wEA Solo Fr}

WA (406b) ZA = d& Bl oluA] FHe]l  AbstES AREETE. REEA|(406b) ] olUA] e & E9
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2.5eV o] Ak 4.2eV o3}, A SAE 2.8eV o)A 3.8eV o]3}, T ulEA A= 3eV o)A 3.5eV o]t E Fhr},

dE 5o, WA (406a) ¥ HHEA(406c)= BEEA|(406b) ol $HEE At 99 WA 1FF ol EE 2T H
ol FHrshe AtstE WrEAlelth. WFEA(406b)o] FHrE = A Q)] A4 1T ol EE 2FF ol
=) =i

L = (406¢)7F S-skE, WEEA](406a) 9k WFEA(406b) ] AW, H 8FEA](406b) 9} HFEA]
of A% =971 FAd=7] ﬁ%ﬂr.

HE=A(406a), RE=A(406b), B REEA(406c)= Aok S rebd wheAsd. S, WA (406a) 7F
In-M-Zn 3=l A9, Ind Mol ¢S 100atomichz & w, wEA3AE Ing S0atomick UTH, ME&
S50atomichR.th =4 dtar, © HIERSHAl= Ing 25atomic% MIRF, M 75atomichXtt =A . S, WIE
A (406b) 7} In-M-Zn AF3bEQl A9, Ind Mo &5 100atomichz & uf, v}l&ASAI= InS 25atomichX.C} &
A skal, M& 75atomich FIRFe.® slal, ¢ wlEAE A= InS 3datomichH Ut =A i, M= 66atomich H]TF
o= Frp. EFE, WFE=A(406¢)7F In-M-Zn AFSHEQD -, Indt MO] & 100atomich® & i, whgrzshAl=
Ing 50atomic% ™9k, ML S50atomichB.Th =4 stx, © vlEAsAE Ing 25atomich W 5F, ME 75atomichX.
o =4 & E=3 H}Ciﬂ(406c)i/‘1 WA (406a) 9F 22 79 AstES AMEstol e Eoh. ok, HEEA
(406a) H=+=/9 REEA(406¢)7F Q1 ok gote He A97F vk, dE 5o, vh=A(406a) EE=/H
RHE A (406¢) 7k Abs} oo = iu} E3h, Wb=A|(406a), WEE=A(406b), B RFE=A](406¢)°l FHrE= 2 9
Ao ATt e A CEEOYI7E ofY o= "t

WA (406D) =AY = RFEA](4062) B WA (4060) BTE AR sk o] 2 AkskE & ARgRT. dE Sl W=
A (406b) A WFE=A] (406a) B TE=A (4060) Wk b Fgkele] 0.07eV o] 1.3V ol3h, HigA A= 0.1eV
o] 0.7eV ola, B WA ST 0.15eV o] 0.4eV olatutd 2 Asheg AMgRTE. E, A sty
Ae oot A whete] ouyx|e] kel

T3, F 4F AEES Ax H3tEoe] va 4k AdAoe] wu. B, WA (406c) 7 OF ZFE 43t
ES Shiole Aol vighrAsitr. ZAF YA vE&([Ga/(IntGa) ]2 oS 9] 70% oA, vl stAI= 80% ©]4,
o vtERAsHAlE 90% o] Ao 2 o),

of oA, AlelE A%k

9} Zro] WFL=A(406b)¢] $loteoll WA (406a) B WFEA (406¢) S WX 3 E WX E i
Q ols o] =& Wk (406b)l o] &

EA|(406a), REZ=A(406b), R HEEA| (406c) & HAF 318HH

714, HrEA] (406a) 2F WEEA](406b) ARolell, RFEA](406a) ¢k HHEA (406b) ] &3 o

, WH=A](406b) oF WH=A] (406¢) Abolell, WA (406b) <k WHE=A](406¢) 0] &3 <
otk EZ3F 492 A3 #9 "Juvh vtrh. o] wiFel|, ¥HE=x|(406a), RFEA|(406b), B
= LA A7t dE&EH R WMEEE (S Hgelgtax ) WE tho]oj
) , WP (406a), WFEA)(406b), R RFEA(406c)°] 7t AWS W] WEHET 4+ gl

A= Wkl (4062) W WA (406¢) Ui7F obdEk R NFEA(406b) WE ©]
7 LA (406a) <+ WEEA](406b) ] AlAAA e A% +=9 Ex, 9 A (406b) 9}
o] A3 F9 WEZE WA dozn w=A(406b) WollA HAFY] olFo] AdHE do

= =
= = o] 2=
FE =4 F qur).

_r_H
Jﬁlﬂolﬂ
o =
xoE o
- [@)]
n =
1o ox
Ta®
=
K-}
o > Yo

E, A4 o BS Asls: 298 AUAES ¥ 5 Atk
W AR BEHOR o5R Ao FAHN. WA ol5e
2 A9l = AslEn,

EdAAHY & AFE Fol7] HdlAe, dE 5o FEA(406b)2] HW Ee STH(IFHAGH, o7|A= Bix
A (406a))2], lumX1ume] WL AN AlFFdAH5=(RMS: Root Mean Square) AZ7]7} 1nm ﬂ]“ n}eh=] 5b
A= 0.6nm U)FH, o ¥} SAE 0.50m v S vt A& A= 0.4nm v g A ok, I 1pmx1
ume] WY A e HaF W AA7(RadtnE %— 1nm v]9F, B}ASHAI= 0.6nm v wF, © ¥} A= 0.5m
vgk, O vpgAE Al 0.4nm REe RSP Erh. HEH, lumX1lum® WHAANAY Ho aAAH(P-VEIE
3E 10nm w9, wpASAE 9nm PIRE, O vbEAEAE 8nm PIRF, B vbEASAE Tim W WEO R SHH E
o}, RMS A&7, Ra, & P-V&= FAtg Za2H Hu)7d A2~ SPA-500(SII Nano Technology Inc. AF) 55
Abg-ste] S48 o 9tk

T3, ERAEHY 2 AFE Fol7] fdME, WEAM6e) S FA SFEE ukgAEtk. o

g o r_,‘i oﬂ
i)
-H

N

et

Hol, 7
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[0138]

[0139]

[0140]

[0141]

[0142]
[0143]

[0144]

[0145]

[0146]

[0147]

SS=50l 10-2436265

ZA7F 10nm wRE, wbEASHAIE 5w oldk, o WFEASHAIE 3mm olatel ¥HE 7HAE WEEAI(406¢) & SHA
Foh. 9, BEAA06e) = AT A = Ak 9l da(sa, A $)7F Adel FAHE
WA (406b) ol Eo17HA B Apdehs 7le& 7Rt whebA, WHEA(406c) = o= Ake] FAE A=
Aol whgkAstt. S 5o, F7F 0.3mm o, MFEASHAE 1 o], © MFEASHAE 2w o] d]l 99
THAE WEEA (4060) % BE FrR. S, HAA(402) TORNE WEHE A WU FtE

7] ate], WEEA(4060)= A AdEhs EE 7Y Fh

12 o2
Sk o r

A

EF, AP Folv] AN WEA(4062)E FAA Sk WA (4060)F SHA S Aol vhgAsh, o

A7} 1om o4, EAsAE 20mm o, © whFAAE 40m o, B wFAsAE Gom o]
S b WEA (06T S BT WA (0609 FAS FAA S, AR sk W)
(406) 9] ARAA Aol FYHE WEA(U06b) A4 ALE AA F & Ak, e, WAl g9 P

of Asty= A7k 7] wWiEel, oE Sl FA7F 200mm olsk, WA SHAE 120mm o]sk, © wpghAEAE
80nm °o]&tQl FHE 7HA= WHEA(406a) 2 SHH F

dZ EBof, HH=A|(406b)9F HFEA|(406a) Abelel, o]z o] A EAR(SIMS: Secondary Ion Mass
Spectrometry) 2.2 ZAHHE= A =r7} 110" atoms/cn’ o] A} 110 atoms/cn’ o3}, HlgAA= 1X
10 atoms/en’ ©]4F 510 atoms/cm ©]&F, © weFAsHAlE 1x10 atoms/cm ©14F 2x10 atoms/cm’ 18kl
g btk W, WA (4060) 9k W= (406¢) Abeldl, SINSE ZHE)E Held FEsk 1310 atons/cn o]
A 110 atoms/em’ o183k, BRI EAE 1x10 atoms/em ©4 5x10 atoms/cm ©le, © wlHAeAE 1x
10" atoms/cm’ 014 210 "atoms/cn ©]8Fel P FFAT},

Fo, e (406b) 9] A FEE A7) fl8ke] WHEA(406a) 2 WFEA(4060) 9] A FEE AREHE A
of HlgAEltl. WA (4062) W WHER|(4060)% SINSE ZAEE A FEZE 1<10 atoms/cm o)A 2x
102021t0ms/cm3 olsl, wlFA A= 1><1016atoms/cm3 o] AF 5><101921t0ms/cm3 olsl, © wEASAE 1X

10"atoms/cm’ oA 1x10"atoms/cm’ o3}, ¢ wlFFSAE 110 *atoms/cm’ o] A 510" atoms/cm’ o] 5}¢l
IS 7RIk, B, BREA(406b) Y] A sEE AZFSH7] ¢ste] WA (406a) B WHEA(406¢) 9] A F
=2 AHgels o] mpEAsich. wE, WHEA(406a) 2 OWFEA| (406c)E SIMSE SAHE AL FEIF 1X

i

10 "atoms/cm’ ©4F 510 atoms/cn’ ©]3}, WFEHAEAE 1x10 atoms/em’ ©14 5x10 atoms/cm o8}, © whe
AsAE 1x10 atoms/cn’ ©1 1x10 atoms/cm’  ©l3k, WS HIFASAE  1x10 atoms/em o] 5x
1017at0ms/cm3 olslel doS 71xIt}.

Aad 3% FxE Ao Bttt oF B0, wrEA|(406a) EE BFEA(4060)7F QIE 25 FERE SloL
Zu}, wE 9 EA(406a) 9 TE obgl, EE WEA(406c) § HE of#fol, WHEA|(406a), WHEA|(406b), 2
HEE ) (406¢) ZA] A8 HIEA] & o] FE /A= 4% F%2 sox £t} EE WL (406a) 9, W
Z=A(406a) oF, WH=A(406c) 9, WF=A(406c) ol T o= 24t o]dol WH=A|(406a), WFE=A(406b), 2
HFE A (406¢0) 2A A g REEA] & o] 3t oS 7HAE nd 72 (e 5 oo A4)E Stolxm Frt.
<Ab3HE vk A o] o o to]>

oltoll A AtalE wrmAle] G tisle] dw gt}

@2 AskE Akl oo)9le) MddA AbsteE RiEAlR ok, WeEA At

w3, g2 #AHME AEE dkeAs vFZZd AEE deAe} o o9l AAA AMIE HEA®
vroRich, AAA AkstE NtEARAE gA4A AEE w=Al, CAAC-0S, thaA AtstE weAl, vAdAg ks
= WA Sol st
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[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

SSS0l 10-2436265

CMC-08E o lgel Be] 247 CA3loletas 38 FHahs BahE wEAle shiold.

T3 A=} A (TEM: Transmission Electron Microscope)ol] 2]3}e] CAAC-0Se] ™ A]of
A F(ALEals TEM onAgtaie §H)& wEstw, Ho "Adhlo] gl 12y
HFs e A=Ee] AA, 5 A4 YA vHE (grain boundary)#il: )= W

ok, a2 ERE, CAAC-0ST A7 SiAll 71Q1g HAF ols % A7t dojur] ojyittal & 4 Q.

ol3fol| A= TEMell 2lahe] #zak CAAC-0Sel wishe] Adwaict, = 102 (A)e Al
o e #F3 CAAC-059 vl nuEas)s TEM ojmAo|t}. 3]s TEM olm Ao #&eE i 31 1B
A (Spherical Aberration Corrector) 7]5& o|&33tt. FWH G2 B4 758 o] &3 aids TEM oln X
E 53] 'Cs BA AEss TEM ol 'gta 3, (s B &S TEM olux&= dF 5o, 9A &3s &
A A @7 JEM-ARM200F (Y2 A} F23|AF Al x) Foll olste] 95 + Art.

il
2
=
i
i)
)
(o
fr
o,
o,
o,
o

T 109 B)E = 109 (M) F 99 (DS g% Cs B4 aEss TEM oJmXojt}. % 109 (B)E w4, =
ol X & AA7F 4oz adso] e Zol EldEAn. T4 Yxke] ZF 52 CAAC-0SY] o] A== A
(FPdelgtas 3) T e 8-S W P4S 7EAar, CAAC-0S9] I AW =& AFwdd Heshl
wjd @ o}

= 109] (B)9} o] CAAC-0S+= B4 A<l A mid s 7FHg. &= 109] (O)ole 532 dx g R
2 Y. = 109 B) 2 (ORFE, skt Rl F7]+= 1nm o]/ 3mm o]st AolH, J“%“éA 71&
719 gate] A 5o A7 0.8mm AELES & F Aok, wEkA, ARNES Y= A7 (nc: nanocrystal)o]ehal
15 $5 9l

o71A, Cs XA aFsls TEM °o|v| A& nlgez 7]3(5120) ¥ CAAC-0S2] = (5100)9] HiAE HAH oz
ZAE, BE e EFo] A AR e Fx7F Foi(XZ 109 (D) #FF). = 109 (OolA #zE FARE
Abolol Al 714-717F A7 RS w109 (D) F 99 (51619 A3,

weh, & 119 (A)E ANEdHo AdARow £x weko 2 RE 71E3 CAAC-0S9] MW (s BA &3S TEM
olmxleolt}, & 119 (B), = 119 (0O), ¥ &= 119 (& 747 & 119 (A) F 99 (1), 99 (2), 2 39
(3)& g3t Cs B4 &8s TEM ol xoltt. = 119 (B)~(D)EFE, FE& F& A7) A7y, Az
T §7430F udEo] = Aol ElHT.  eu, Aolst HEE AtoloflA T4 ko] wde] A
HolA geth

thell, X4 #-(XRD: X-Ray Diffraction)& ©]-&3sto] 3A sk CAAC-0Sel diste] AR sttt. d& 9], out-
of-plane® ol 218} InGaZn0,2] 2SS XE§3F= CAAC-0S9] +& a4 S a8k, & 129 (A9} Zo] &7+
(2e)e] 31° Wy o 7a7t vebves A9-7F vk, o] FAE InGaZn0,o] A7) (009)He| 71:13817] of&
of , CAAC-0S¢] AAo] ¢ "3 71A 3L cFo] CAAC-0S2] F AW w= Ao Adxoz 579 wiown
WEs = 3s geldd = gt

w3, out-of-plan | o)sle] CAAC-0SY] ++x 84S F8std, 207F 31° 29 o vehvts 934 g3
o] 207} 36° oW T 937 vehtE 497 k. 2071 360 9 o] veElhvE 3laE CAAC-0S W
o] AR, cF WS AR e AAHol xFFH = AS =S, CAAC-0SE out-of-plane®ol] 98k 2

o
wAelME= 207F 317 W W =k YEhda 2671 360 2 W) ¥ =7F YEhA] @ Aol B ovkekE

D
e ok
2

@, cFol AAHOR 4 PFORVE XL AAAIIE inplaniel SJske] CAAC-059) & ML
< Eldtt. o] 33+ InGaZn0,2] A78¢] (110)9el ~7]Qlgtt.  CAAC-

o
mO
U
o
o
ﬁ&
L

el A4S ARA YA MEE H(0F)0E ARE AAATEA B4 (o
galolx = 129 (B)9 o] WEe fart YelyA ek, 9, InGazn0,2] G424 AHstE wt

me F
LAY A9ele=, 208 567 el nAsta ¢ 2WE FAEY, & 129 (O 2ol (110¥W3 71l 24
Hel| 7)elstE 37} 67) #FAY. weElbA], XRDE o] &3k T OHQEE"PTLH, CAAC-0S+= a% ¥ bZo] wid
o Wit=e o] HelHr)

oo, dak Ao ofste] a2 g CAAC-0Sel tiste] AWttt olE &9, InGaZn0,8] 2785 7HA & CAAC-
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]
[0165]

[0166]

[0167]
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A4l (09)Al /1918 2Fe] mahdrh, web, A4 Ao AR, CAAC-05e] EFHE Blo] o5 )
P& 7P cFol CMC-059] PR Ex gHe] Addos £49 Wgow WPHE A & & A,
@, % 139 B)E 2 ARl vstel Zzu Aol 300mel WA W Amwe] £ PFonRE 44}

=) el = A
e = -
A mel 34 ol & 139 (B)E wW & £ gko] :e P4 4 FElo] FHt, wA,
Aol 9sAE, CAAC-0Se] E3}sE Ao a% R or
% Al 1 8% InGaZn0,2] A4 (010)W 2 (100)™ Sl 7]ela}
1391 (B) = Al 2 ale]= (11009 ol 7IQlshs Aoz Azben.
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oty
[
2

N 1o o

EE, CAMC-0SE A F9 wEs) e AlstE wmAlelnt, AlsE wwAe] dgoRAt o Hol, ¥eE
of 711 Agrolut Ah AL Fol Atk webd, CAMC-0SE BEE BEsh B AsE wmdga @ S

ATk, ERE, CAAC-0S= Ata Aol A2 Absha wheAlgta & 5% Qv
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TEe el Efol wHAY A
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EE, CMC-0SE A% £9 Bmsh W) Wil 3 24} ol oJste] AME Aelelrt A% F9lol TH =
o] At wehd, CAAC-0SE AHEE EWAXEE FpAgelt Aol 2ol JAF A7) 54 wEe] &
.

<nZdA ArskE RkEA>

il

kol vAA AstkE WA diste] AWt

A AbstE WEEAE sl TEM o|u| oAl AAF7F g1y J93 AgE7r Wehs] dRlEA] e o
ASHE HEEAlo] ¥8tE = ZAAF-o I7]= 1nm o)A 100nm ©]3}, Ei+= 1nm ©]AF 10nm ©]
A

w ARE e AdeE

Lo
St
=
iy
ox

‘

Lot

& nc-0S(nanocrystalline Oxide Semiconductor)&tal dtt}. nc-0S+ A& E91,
AAGAZE Hee] QA ke A9UF Adrk. EgE, Uk A2 CAAC-0Sel 23]
Sl . B R o]l ne-0S9 AAFRE Aol = H7) ATt

nc-05= P&d Y& =01 lum ]/ 10nm ©]ste] J, 53] lnm ©]% 3nm o]ske] F)olA A=} vl

o2

F714E 7Y, ESE, ne-0SE Aoldt HIE Alolo|A A Wrol qfFAo] RHolX grevh. uwhEhA, =

AAeNA o] FRA%] Feth, aHBE, 24 Byl mebE ne-0S¢k v A AbskE RIEAE 8%

A F3he A7 du. dE B, E¥RT 2 AAE 7= XAS o] &3 XRD FAZE out-of-plane ol

93t nc-0S9 & SIS Fstd, AAWS UEE I3t AEHA g, £, d8ng 12d A

ol (g E°], 50nm o) HAF W& o] &ste] AT ne-0Se AR 34 sHH (A Aok Hz 3d A
o q

olgtal eh)ell= L& (halo) W&} e 3| sfRlo] A5H. 3, Z2H o] Ale] =A7|e} FA



[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

U A3 Hg 2 [z 98 o]gste] 3 ne-059 Uil AR 3E d”os &

0S¢ Y=yl Az 314 dde =, =7 =2 d(aE] g9 d9o] #FHE AU vk, E=S, 1
Gl JGol Hae 2ol AFHE= HASE UL,

ole} o] A (U ZAA)E AtoloA ZAA wldd Aol RolR] v ASRHE | nc-0SE RANC(Random
Aligned nanocrystals)E X&3}= AbsbE WFEA], Ti= NANC(Non-Aligned nanocrystals)E X$tsl= AHshE

WAy @ S Qe

ne-0St WAQ AshE wEART FHA0] & AsE wEAlelt. wehd, ne-0st WAA sk v
Bk A% #9 WESL Wth ok, ne-0St Aeld AE Aleleld A4 Wle] el wolx et
TR, ne-0St CAC-0Sel Hlste] A% #9 Wt k.

<Al AbshE WA

XRD A% o] kel out-of-planciel olste] WAA AshE wwAle) Tz A4S FAst, AW
v oA AFEA @et Ed, ngd g dudel dete 4% 48 4

-
BN

tlo rir

N

N

A,

RSO
4 [

g2tz g e thgke AsizE AAEG Ak, dE Eol, YA wEd "W Aol ¢l
A3 HAA FZ(completely amorphous structure)®til dhi= A9-7F Aok, Z=3F, A FAA
Ak, ojw PAREE HH A T A 2 2FH AAA 9 WeoA AMALS JHAE TRE A
gal ke AR Aok, wEbA, P dAg Ao mEw, xgolgtE Ux wjde] dAAde] o
NI AE v AstE steAgr @ v gk, 13, Hoj, AT dAAdo] v AtstE dhE

50, 2455 7= CAAC-0S B nc-0S
o2}

),mmr),mﬁ
-
bl

2
ook o N 52 re

w2 rlr o

X
24
a
=3
K
)
o
o
i)
¥
fr
0
i
k=)
n
>
2
=
ox,

a-like 05 25 TBM o] o)A F%(Ho=(void)ehas Fhe] BAHE 97t ok, e, n¥als
TEN olml el A ARl Wakel el st 2RI A e ool g}

Hol|=E 7}X7] wZel, a-like 0S& EQHASH Fxolt}. o]3lol A& a-like 0S7} CAAC-0S & nc-0S¢} B] L3}
o BehAe Fx2 AL vERy] fdll, AAF AR 9 Fxe] ®stE Yepd),
A2 ZAFS 38t A|RRA a-like 0S(A & AZFal F7]38H), nc-0S(A & BEkar #7)8F) 2 CAAC-0S(A| & Cgt

i X713HE FHjEt. AlEE 2% In-Ga-Zn AbshEolt}.

ERE, ol FES shue] AAF-eta A= olskel o] st Fuh. A& E°], InGaZn0,8] 279

@49l A= In-0% 3% Ga-Zn-0% 632 F 9% o= FHHE 25 7HHE el &EA
AL}, olE HHIE FTE Aol A2 (009)WY AAH A (dRkelstaE 3T 2 Ao, AH 72
Ao ZRE T #e 0.29m=E AEHET. wEbA, AR E5FH(lattice fringe)e 7HA©] 0.28mm ©]%
0.30nm ©]3}e] H-ES InGaZzn0,8] AAR-=Z 75 4 9l T3k, Az 254+ nGaZn0,8] ZA 2] a-bH el
oj-g-shch

T l4v ZF AR AAF (227 d~457d) o] HE AVE RARSE ook, oik, A3 Ax 2549 ol
AARRY IR 7FFET. T 143 B, a-like 0SE ALY F37 AR gl AR AXE AL &
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]
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[0194]

[0195]

[0196]

[0197]

SSS0l 10-2436265

2 9rh. FARORE T 140 (12 vreERA ulel o] TEMe] €3+ o 7)ol 1.2mm Axe Z794 2

4
(7] dolgnr )7k 1 Akl 4.2x10%e /m ol 2wl 2.6m AE] 27744 HIIAAE

o
o 4= 9lrk. B, ne-0S @ CAAC-0SE AR} A} A2 AJRE A9 7 zAlEo] 4.2x10°e /nm o @t o
7HA o] Wefell A AR Avle] WMEE Qv Ae & 5 u. FAFHCRE, & M (2) 3 3R

ehdl whst gro] Aol FH ZAbel AvHglol nc-0S B CAAC-05e] AR 271 22 Ldm A% 2 2.1m

= A%7F Atk A ne-0S 2 CAAC-0S+=
AAF AR ost AA R Aol A9 RolA e AL & 4 vk, =, a-like 05 nc-0S 2 CAAC-0S<}

3, a-like 0SE Hol=Z Fojl, nc-0S 2 CAAC-0S9} Hlwale] Wmrp vre gxolty, FAHo=
a-like 0S¢ "HE+= 28 Z2AS 7HA+= 9Z2A ASE wteAe Wl 78.6% o] 92.3% v|wto|t}. 3
nc-08¢] WX 9 CAAC-0SS] Wi 2o AL JhX= whAA sk whmAe] Wie] 92.3% oAk 100% 1] yho]
ok @A AdekE wEAe] W] 786 Hwkl AtshE WAl A A7 ol

d& E9], In:Ga:Zn=1:1:1[YAFH] ]S WHEFA]7|= AFstE Qb=Ad ol THAd +2E /HAe d2dA
InGaZn0,8] HE=+= 6.357g/cm3°]r/}. b 4 Eo], In:Ga:Zn=1:1:1[DAFH] 1S WEA]7] 8 AEE vlE )
of  9olA,  a-like 0S¢ WEE  5.0g/cm o4 5.9g¢/cm wwholTh T dE So],
In:Ga:Zn=1:1:1[ QA0 1S A7) 282 utmdo] 2ol nc-08e] Wx 2 CAAC-08e] W=i= 5.9g/cn

o]’ 6.3g/cm v wFo] T}

g, g 2L /ME 9dd AstE wmArt 248 gk 497k Atk o] ASelE 24el bE v
A AsE WEAE QoY mER 2FPORA, Ashs 2AL JE wAy WEE wEAe U 39
EUES ogEe & A, Qe 24 ANE 9dd e wEde] WEs 240 e vAd A
B OWEAS s wEo] gl 1% BEe g3t ojggod Fh v, WEE oyie w7}
B8 @ Ao e Bl e wEAs 23es o) gt

g4 vhsh go] ol AstE MEAE TG TRE AN Zzto] e 5HS /bt EW, AshE
EAE g o), MW AskE WEA, a-like 05, v14H ALE WEA, CAUC0S F 25F oS e
43 atolol . Frh

(4B 2)

B AN E ANGE 1A AEE Edx e Ave] Fabol e EAAzEY AZ wEel s
o] v}

<EWR AEH 2>

T 159 (A), ¥ 169 (A), & 179 (A), = 189 (A), & 199 (A), ¥ 209 (A), ¥ % 219 (Ar E:HX~
B A wHE Adystr] 9 *“?iEO]DP. ZF ase] dAAA F1-F2 2 4 F3-F45 YeEgHY, o
o Hge dHEE =
219 (B)l Z=A]SFSIH.

A, 713(500)S o, 7] (500) 90 disiA = 71 (400) o tigk S s,

15¢] (B), = 169 (B), = 17¢ (B), = 189 (B), = 199 (B), = 209 (B), ¥

ki

-

°
gSe, EAAE Aasit;, =A4AE= ~HEHYW, CVDE, MBE®, PLDY, = ALD

e
o|
o

o]

]%3}0% Al ulsh 2=

o:
4
il
_l

, ol AAXES o] &ste] 7hgste] mHA(B13)E B

o, AAAE Aursttt. A= ~FHEHY, CVDH, MBEH, PLDY, & ALDY &< o|§3te] 49d 4
At
e, dAAe] AHogRE WS FsteE 7] (500)9] stHF P o] HEE o HowM A
A(B13)E =E3AA ZAA(G03)E FAIFHE 156 FF). ole #e Wgor HAA(503)S FATFoZHN,

_22_



[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

SES35 10-2436265

o

A (513) 9] FHe oo} HAA(503)9] FH EolE 22 AERE T F vk, wEbA, U5 FANA
5

=
B4 B2 o)

: Aeth(E 16 F%). AAA(502)E A~HE PR, (D, MBEW, PLDY, Hi& ALDW
olgstel Aurek = vk, AAA(502) M= AAA (402)l HeF A R

off &
tlo dlo
2
i)
re
i—"z
o
S
&
il

dlo
2,
z

ol
o

A (536a) & ettt WHE=A(536a)E A~ EHY, CVDH, MBEW, PLDY, %+ ALDWH o] g3}
]

Ly
et o glok. wkEAI(536a) ¢l thef A= WHEA (406a) 7 B wbEAC] thE A S g
A5 UM EM, WrEA(536a)0l #Y AAE FHAALE Frh. AL b=, dE 5o, o2

%
Wl ofa), 71 AHS 2%V o4k 10kV olat® dh3, =S 5x10 ions/en o4 1x10" ions/en’ o] dF %

jincs

R R U < v
dlo
=
12

2
N
o;°‘:'
7014[
(g
o
n)

A5 Frbetdm Foh., 3, WEA(536a)0] tE AbA kel WHEA(536a) H

| g
F B Wb o 2 WA FYstlE Fuh,

'z
ol
i—"’
o
w
N
&
=
e

29 H7tE dE 59, o2 TR 93t & ALES 1kV o4 200kV o]sk, ulgFASAE 5kV o]

100kV o]3}2 3ti, =22FS 5%10 ions/cm ©]4F 5x10 ions/cm ©|3F, HMFEFAEAE 1x10 ions/cm ©]AF 1

%10 ions/cn ©]3t& 3te] Falsw =

A (536b)E Adubstet.  WHEA(536b)+= ~HE YW, CVDH, MBEWH, PLDY, & ALDY 52 o&
o] Autsl 4= v}, WEA (536b) o] A= WFEA (406b) 7t HE wrEAC] tE AHS 3
EA(536a)9] Aoy WF=A(536bh) 2] AHE thrldd =EFAT|A] Ga ALK om FyPstozy, w W 2 AW

oz BEE EYS ARE ¢

oo, 71 AHZE Fdst= Aol wigkAsitt. 719 Ao 2=FE 250T o] 650C olsh, mlgzsHE=
450°C o]/ 6 ol3}, o wiEASIAlE 520C o] 570C olst= sld Frh. 71d AHe EZA 7t B4
7], e AFEd 7F2E 10ppm o]/, 1% o e 10% o Ffste =97IdA Fast. JHE AEE 2
el st 2oh. e, B34 Jha EYU)dA 71D HElE F33 Fo, ojgd AAE BAEY)
Hste] atslbAd 7h=E 10ppm ©1, 1% ol T 10% ©1 st E7IA 71 HEE st £,
7t AHeldl 9ste], WA (536a) ¥ HHEA(536b)2] AHAEE EolAY Fay B T ETES AASAY &
T At}

tFSol, WF=A(536a) 2 WHEA|(536b)o] EAS HIME

g A9 A (536a) 2 HFEA|(536b) e i B4 HMe

ﬁd
H
o

r

T

Ev}, T3, M= (536a) L WH=A|(536b) 2] 7}

L %g WA SAsE £
49 Hrte dF 59, ol FYH st JiE ALS 1kV o4k 200kV olst, vl SHAIE 5kV o]+
100kV ©]3}2 331, T2 5x10 ions/cn’ ©]4F 5x10 ions/cn’ ©3F, HFEHASAE 1x10 ions/cm o)A 1

%107 {ons/cm o3+ sto] Za)shE =

g, EHAS Autsitt, EHAE AWE YW, VDY, MBEW, PLDY, XX ALDY 58 o83l Audk 4
ATk, Z=AA el =AA (416a) D =4 A (416b)7F HeE ZdACd 3k AgS Fx3).

v
dlo
2
i

AA 9o YRAE 5L A, o HRAEE o]gde] 7tEdte] =AA|(516a) ¥ Z=AA (516
bE FAIHE 17 FF).

ofgoll, WF=A(536a) ¥ HFE=A|(536b)o]l EAE HIUlelE F9. B4 #HUbe =AA(516a) 2O E=A
(516h) 5 vl R o] gate] 3T = drk. o]ZA, WFEA|(536a) E WFEA(536b) 5 = A|(516a) E =H
A (516h) % FHEA Z2 JHo AgHor E4E HIE 5 Q).

T, o& 5o =XA(516a) ¥ EXAN(516b)Y] FAE Sl sto =X, WFEA(536a) E REEA|(536b) T =
AA(516a) 2 Z=AA(516b)9 FHE JHoe EAE HUMsld® o, 822, =HA(516a) ¥ Z=Ax
(5160) ¢t 38 F93, FHIA Fe JIoH & B4 52 7R HHEA|(536a) 2 HFEA](536b) E 3
A = gk, o B Bo}, weA|(536a) E WFEA(536h) T E=AA(516a) E E=HA(516h) S THE A
E=AA(516a) 2 =AA(516b) 9 THEA &2 FgRT BA w27t v,

2

o ot

a0 H7ke dE 5ol, ol FHUWl oste] 7bE ASkS 1kV ol 200kV ofsk, mpEASHA= 5kV o]
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[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

SS=50] 10-2436265

100kV o3& ati, =S 5%10 ions/cm ©]%F 510 ions/cm ©3F, HFEHAFAE 1x10 ions/cn o)A 1
%10"ions/cm’ olal& slo] FEshH Er},

Soll, HE=A|(536b) flofl HAAX=E & PAstaL, o] HARES} EHA(516a) 2 =AA(516h)E ©]-8-31<]
7haste] HEEA(506a) 2 HFEA(506b) & A @ D}(C 18 #x).

SAAE 4T F, ol A

o

=AA(516a), =AA(516b), W= (506a), ¥ WH=A(506b) 2] HA
6}% WHo 2 st Eu},
A TAA Y AXRE 58 A, o] X AEE o|&sld] st =AA(516), ¥ (506a),
L} Zﬂ(506b)e FAT (L 21 F=x). o] uf, WFEA(506a) L WFEA(506b)E HALEE AATIL LA
516)% ol&dte] rhestelle Fu

Lo, =AA(516) Yol dAAE 5& A, o] HAXREES o]&ste] 7lgdle] =AA(516a) B =AA
(5160 & FAJcH(= 18 F=x).

blowe

2
2L
~

Soll, RHEA(536c) 8 etk W= (536c)E 2~ EH P, (WD, MBEW, PLDW, %= ALD
of Aure ¢ vk WREEAI(536c) o HiEi A= wEEA(436c) o Het dHE s

i
ol
o
s
ofo

ol
ol

i

theo] , AAA(542)E Aaitt. AAA(542)E ~HEEE, (DY, MBEH, PLDY, T+ ALDY 5<& o] &3s}d

Aduatet 4= Q. @03_%41(542)011 s AR (442) o e A S FH23.

oo, HAA(542)E Foke] HFEA|(506a), WHEA(506b), 2 WFEA|(536c)o HAE FHUISt X FT.

w3k, WFEA(506a), YFEA(506h), @ WFEA(536c) BT EAE H e "ol glon ) on 3 = E: 2

Zo| 22 HUbstolw Erh. 53, ddAA(542)0 B4 HVEow EU).

Exo H7te oAdE B9, o FUWHel 9ste] ZME AHE 1kV o4 200kV o]sl, nlgASIAlE BkV o]

100kV o3& ati, ==ZS 5%10 ions/cm ©]%F 5x10 ions/cm o3, HFFAFAE 1x10 ions/cm o] 1

%10" ions/cm ©|3t= o] Sa)abd Fr},

g, ZAAGIE A(= 19 FF). =AANGIHE AHEIHW, CVDH, MBEW, PLDY, Hi= ALDWH

T o|gsle] At °1D} SAA B34 el A (434)00 ek AS FFI),

of, BXA(534) floll HAAE 5& FAstar, o] HAXEE o] &35t 7Fgdte] A (504)5 FA g},

TS, 7] GAZE Ee 2AA(504)E o835t FAA(542)E 7FFste] AAA(512) & 6“*614 EE?‘SJ, 2

] 2~E | EAAG04), e AAA(542)F o] &3te] WrEA|(536¢)F 7aste] WHEA(5060)E A

20 Zx). TI, oUHE AdozRE HES o), WF=A(506c) ¢ EAA(512)9 =AM (504)7F - HAbo]
7hEsta ARk, o] Hadol] IMAE A =tk odE Bol, AAA(512)9 THA(B4)E U

HES 7bEeg HrES
ol gate] JhEslelm Erh. el Hol, WAMGINE FAskn b RAA (5047 He BAAE Yuietel®
Fu, SAAGONE FHF Fol AAAGI2)E HE ADA 9] vE AASE 5L Fystls .
EE, dF Hol WEA|(5060)E AT EWALH S Tl AFHIE Fuh,

SO, AAANE Aseln Frh, AAAE AWEPW, D, B, PLDY, EE ALY 5% AHgSt] A
g gl
AQARAE AF ol ¥, Bh, A2, Ak, Bh, vhudE, SR0E, AU, 9, 98, of2T, TE,
Ak, o|EF, A2nE, vehd, MeUE, HTy, Bt UUUL TPk A9AE UF =t 43 7

A A Z

s BE A5 ERE ARgstd =

HAAAE AgolFozZAY 7%5E /IAE Aol uigAsitt. HAAE A& 59, 4th 9/EE $4AE Ads)
= 75S Y. BE| ddAE OF Bo] AAA(502) BE HAA(GI2)KHT A EE/E FAE 2uE)
= 58o] & Ho] nEtgsig

oldt FAHE AH B el A Hed e EWA2EHE AFE 5 Uy

Fest viel o] mtmAle] Ad FA JHol ELE H/IFoEHN, wtrA U9 A AES BT g
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]
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T, ARl Ajts FAhdte whol Ysto] AbA AES BT RN, kAol ok dY] 5A4E T
A EWdAZHE Aed 5 Ao

= 209 (B)9F #o] EWA2EE s—channel +F& 7Y, T3, TAA(G04) 2 =H-A)(513) ZHEHe AA
7F HE=A(506b) 2] ZWHlA =AA(516a) L =HA(516b) Fol oste] A E 7] ofHF Fo|t}.

T3, ZAAGINE A ol Bu(= 229 (A) FF). EIH, FAA(512) 2 HFEA(5060) 7 EHA
(504) Bt} 559 FAolojx &% 229 (B) #x). =3 AAA(542) L W% (536¢)S 7}l Yolx
Ad(= 229 (C0) #FZx). X3, F1-F2 gdoAel =AA(513)¢] Zo] "= (506h) By AE EU (= 239
Q) #Fx). wg, =A4AG13) 24A504) 7 ATFE Ete] HEE R FrH (= 239 (B) Fx). HEFH
ZAA(504)E AFsHA ole FATH(= 239] (0) #=E).

AAFE 3)

2 AAFEH M= 2 dge] A Feo upE EWUAAEH TE AR A X9 3z ddo] disie] A
2Reia=

<CMOS ¢1®E]>

=249 (Me] SREw pAlEY EW@X2H (220009 nAl 8 EWA2E(2100)S AHR HEEkaL Zpzhe] Ao
EE A&, &9 QoS °1H1EH BE E=AT Zlolt. nAlEd EWALH(2100)0= AtstE Ri=AE £33
st ERAEHE AMEShE o] vtttk o]=A4, CMOS 1M E 3 &) &M AYE AFAZ & .
<CMOS obd=E1 2$2]>

gk, & 249 (B)9 IEEE EWMALE(2100) B ERAZE(2200) 7] Azl =YdE HES S
ZAgE Aoltk. olf g FAom oM, 49 (NOS obd®EI AfAIRA YT A g vk, nAEE EWA
A|2=H (2100) ol = Abshs WeAlE E3eke EWALEHE AREshE Alo] whghA st

<HEEA] Ao g2 1>

T 25% % 249 (Ao teEtE WA Zxe] dwroltt, X 250 =AY WA AR E EWA A (2200)
9 EdAAE (210005 7FY. ESH, EAXAEH(2100)E E#WA2E(2200) el wixE T, 3 EWX
2H(2100) 24 & 209 EAE EAAAEHE AMES A 4 A& Z=AFRATE 2 Dol o o] wE ¥k
A A= oldd IATA Y= AZ So], B 6, 7, £ 8 X 22, Bt ¥ 23 5o EAE EAX2E
=& EWAZH(2100) 2A AP%O}O#C ok, weEbA, EAXAEH(2100) 0] dEAE et ERXAE g
Ans Ads] xstr] npgit.

ki

250 E=AlE EWMAAE](2200)+= WFEA] 7] (450)S AFE3 EdX]AE otk E#MXAE(2200)= WFEA
712H(450) W] 49 (472a), WA 718 (450) o] PG (472h), EAA(462), E EHA(454)E 7HIT).

l

EWAA2E (2200) 014 F9(472a) B G U472b)S A2 o 2 =<l JdPogAe 7G5S . w3
HAA (462)= Ao]E AAAEAL 7]5S /X, EF, SHAU)E ACE AFo2ANY 715S 71X,
weba], EA(454) 0 QI7FshE Aol ofste] Ad FAA Ao AdE Aol = vk, F, =HA(454) 9
A7ksleE Aol dte] 49 (472a) 3 A (472h) Atole] EE/MIEES Alojd 4 ).

BEEA] Z1R(50) 0B, F Bol ANE, AvkE FO olFol7l WAl vEA /%, i whas A9z,
AP E Ankr, vlash 4§, A5 AF, 45 okd, A8 4§ FOoR oFolzl SR WEA /W B2 AL
dw . e BEdl /)RUs0)ewA BAg AelE VR Aga.

LA ZlR(50) S RAE nd EAEE Helsht BEBS AL WEA 7B ASHT. o, wEA 7]
#5002 pd EARL Folohs BB e WEAl 19 4SS . o 49 Edxay
(220007} S ol nd BHES Folshs BEBS AL AhelDS MRS Frh Ex, WA 7]

T(450)0] igolo= FEr},

WA 7] 3(450) A2 (110)HE 7HA= Ao vigasitt. o224 EWX~E(2200)9] & 54 FIAZ2
T A},

99 (472a) E 99 (472b)2 pd EAYS Hosle EeES VX E dgolk. o]9f o] dlo] EMA|AH
(2200) = pAEE EWA2EE FA 8T

s
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[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

SSS0ol 10-2436265

TS, ENAAE(2200)E FH(460) SOl g3le] Qe Edx e 9} ElEU, o (460)& AAXES 7HA

= dYolnt

T 250 EAlE WA AXE AAA(464), AAA(466), HDAA (468), E=HA(480a), = A (480b), XA A

(480c), E=AA(478a), E=AA(478b), WA (478¢c), EAA(476a), EAA(476b), E=HA(474a), EAA

(474b), E=AA(474c), EAA(496a), E=AA(496b), E=AA(496¢c), EAA(496d), Z=HA(498a), EAA)
iS5 <iS]

(498b), Z=AA(498¢c), AAA(490), AAA(492), X HAA(494)5 717},

AAA (464) = EWMA2~E(2200) floll vixect. =3, dAA(466)= LAA(464) Flol ¥t =g, A
AR (468) = HAA(466) floll wiAE T, mak, HAA(490) = HAA(468) ol WA E L. EI, EfWAA
(2100)= AAA (490) Yol wxEt, =3, HAA(492)E EWA2E](2100) $o] wixEvt.  wE HAF
(494)= AAA(492) ol WX Hc}.

AAA(464) = FHUT22)0 == Al GUrzh)ol EEEE ek, =R Us)A EEEE )
_1?_

TRE JMAY. EE, NTFERELS 2z A (480a), E=AA|(480b), HEE EHA(480c) 2 wiHHETH

T3, Zq042%1(466) ZAA (480a) 0 =EHE e, =AA (480b) o] =EEE AfgEel, = A (480c)9)
Ty E RS JPEY. 3, ATERES 2474 1A (478a), E=AA (478b), TE = A (478) = viHE
t}.

ok, AAA(468)E E=A A (478h) 0] EHEHE MR}, TAA(478¢) 0 EEEHE MFREE Y. T3, )
THELS 747} = H A (476a) = =R A (476b) 2 v HE T},

gk, dAA(490) = EWA2EH (210009 Ad A 97 FHHE MTHES, EFAUT6) N EEEHE AT
Fo}, =AA(476b)ol == AFHEE /Y. B3, NFEES 2472 =A-A(474a), =AA (474b), EE
TEAA (474c) 2 W HE o).

EAA(4742) = ERA2E(2100)0] AlolE AF02A 9 7G5S 7HAE Frh. Ee, odE Bof, =AAU4
a)ol dAe AE 7oz a ERX~EH (210009 8 A 59 A7 5

2 So], =AA474a)8F EARA2E(2100)9] AOJE ATz 75S HAE A (404)E =
&3l Frh. o]2H EWUAAE(2100)9] 2 AFE IA & 4 Juk. T3, HAALF A4S AT = 9
7] wWiite] EWA 2 (2100) 9] E3F oAl M7 5 AASA & 5 .

T, AdAA(492)E EWA2E(2100)] A2 A5 E = ASF F dFHA =HWA(516b)E Sk =HA
(474b)oll =25 &= JfTH-eF, ERAR2E (210009 &2 AT E = A5 T ogE F ZHA (516a)d =
He= VTR, ERALE(2100)9] ACE A =AA(B0) N EEEE TR, EXA(4740) 0 EEEE
MFERE JHATh, w3, AFERse 747h Exjiﬂ(zx%a), EAA (496b), =AA(496¢), T EAA (496d) = v
ek, owk, 7 e EWA2E(2100) O Y 84 F ol AS o #Ese AUt 9

gk, HAA(494) = EHA (496 EEEE TR, =R (496b) B E=AA(496d) o EEEE TS

EA(4960) 0 = EH = MFEE 7Y, B3, AFEES 474 E=3A(498a), EXA(498b), EE EHA
(498¢c) = "l g =T},

A (464), AAAN(466), AAA(68), AAA(490), AAA(492), B AAANUINEAL AT ol ¥,
R, A, dh, Y a0, SRl AR, 9, da, olaE, G, A, OISR, A2ak, 3
B, MeTE, sy, £t vEde et A UF EE 43 P2 g Eh 4% =

BARNEOD AL A5 S, A5 olg, A A, 4% A Ade, A9 s gz, 25 4
g, sk 2F, A8k Avkr, A3k o|EF, As A=z, A8 dehd, sk eUE, Mgk iy, wE

el HEE S ALgsE Eu

A (464), AAA(466), HAA(468), HAAA(490), HAA(492), B dAA(494) F s} o] F4 T
e 2 ARE Adshe VeS 7 AAAE 7= Aol mpEAsit. EJMAAE(2100) el A
T e B ALE Addte Ves 7w AAAS AT eEAN EWAA2E(2100)9] A7 S4S HASHA
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[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

SSS0l 10-2436265

o

tBEYe EEe 4948 U BE 43 P22 AW E

LAA(480a), =AA(480b), E=AA|(480c), EHA(478a), =HA(478b), =AA(478¢c), E=AA (476a), =H

A (476b), Z=AQA (474a), Z=QAA(474b), =AA (474c), =AA(496a), = A(496b), = A (496¢c), Z=HA

(496d), = A (498a), = A)(498b), % Cxﬁﬂ(498c)i*1% dE B9 B4, Ax, AA, B4, HAEE, ¢,

GFH3, Elolelw, ARF, Wiz, ZLE, YA, T, ofd, AF, °lEF, NEZy, EEUHY, FH
WS

F, <, A%, 74, v9gd, 4 g % 1%% 01*(}& Tete mAAE G T HE LRE ALMES
, & E
AA, 9 2 Y=g £¥ste =44, dE, 74, 2
KR
=

TSk, & 260 Z=AlE WEEA FX =
sy

j
gA, & 260 A" HEA] FXe] disiAe = 250 EAlE WEEA] FXo| #d Ad
A AE

TAROZE & 262, W=A] FX|olA EWMA2E(2200)5 Find EdA~ Al gt
EWA2E (220005 Find EWAX2EHRZ oz AagZHQl Ad Zo| Ful=iar, o224 EWMAAE(2200)9
EA4S AL 4 Ao B, AlClE dA=e] dAAY Vg IA T 5 9171 ] Zoll E @z 2§ (2200) 2]
= 548 A 5 .

T3, = 279 TAlE WEEA] AR = 250 =AlE WA B9} EWX] 2 (2200)9 ENRe] tiEch,  uf
gA, & 279 ZAlE HEA FX o disiAE & 259 ZAIE WA FR|o] #e WS Hxshr] wpgd.

FAFoRE & 278 "EH AX oA EWA]AE](2200)7F SOI 7] A 7w (450)90] AFHE ALE

ZAIGE Aot} & 27o= AAA(452) 9sle] F(456)0] WEE=A 713 (450) ] EEH AE FRE T4

Sk, WmA 7]H(450) 0.2 A S0I 7B Al oz HAAFE A TS A3 £ gly] uwlid EdX
El3

2 (2200)9] 2= EAS AL 4 vk, T, HAA(452) = WEA 7]13(450)9 dHE AAA s

A F Q. G2 So], AAA|(452)2AE A3 AYES AR ).

%25~ 279 mAlE WAl AX oM whEA Z)#e ARESte] pAldd EWAAEE AlzFEar 1 el n

ANy ERAX2EE AZer] "ol &axte] A WyS F4F ¢ dvk. F, vEA FR o JARE

e 4 Adrk. E=F, nAEd EWA2EHSG pr%:J% EWA2HE 5L A 7HS AFESte] AZshes AT
gAY S =D AT B, WA X9 FE

iy ]
=4 & ¢ gk, w3k xﬁﬁfﬂ E?%HX]/\HL LDD(Lightly Doped Drain) <99, €& E=#X|(shallow

EHQl dAYol® (strain engineering) 59 H3Js FAS A 7t F97F Aok, 19
g EWX2HE WA 73S AFESte] AFsteE A9 vt A 2 FES =Y ¢ U

2 ;
HhE iﬂ 22(

-

=289 (Dol =AE WEA A= Al 1 EAE AR EWA2E(3200), Al 2 HEAES A
B1(3300), B 8% 22340005 7tk E=F, ERALE(3300) 24 = dEd ERAALHE AL

ol:o oo

E%X]*Ei(ssoo E E AFTE A EWAZHQD Ao whgrAstth. EWA2E(3300)2M = g S, At
= WEAE A}%J EQALHE AHEE 5 olth. EIAAE (330009 X AT 2 Aol ojste], W=
A A=A VM b oo o] A7

o
o 719 Wgol LB A F A, F, PmA BHEL & DL} 9
8l T 5 QU 97 W], 2n] Aol We wwA FA7} ek,

= 289 (A)ollA A 1 A (3001)& EMA2E(3200)2] A9t A7Idog ALy, A 2 wjA(3002) EA
A 2=¥](3200)2] =0 ArjHez HEAT, ESH, A 3 wjA(3003)2 EMAE(3300)2] A B =<
FZat FA7|H o R HEE I, A 4 v]A(3004) EWRAE(3300)2] AlC]EQ} Ar)Hom HE&HET:, 1y
EWMA2H (32000 9] Alo]Ee EMAZE(3300)9] A2 H =HQ F & £ &% 27340009 3HE A
of A7lHom H&Ear, Al 5 A (3005) &% A2xH(3400)9] thE F A5 dAv|qom HEHrt,

282 (Aol =AlE WheA] FXE EWMAAE(3200)09] Alo]E ALQE FA = Q) 74A7] u

iy
o
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R 715 F fFAo tiste] Attt WA, Al 4 vl (3004)9] HE EWRA2E(3300)7F & AFE)7F =
AR dlo] EWA2E(3300)F 2 AHE b, o2, A 3 wjA(3003)8] AY7F, EWA2E(3200)2] Al
o]E 9l 88 2AH(3400)9] % Ao Ar|Hom F&EEE ==(FG)ol Fadth. 5, EWAE(3200)9
Aol Edl =, &AAe] Ayt gdath(71F). A7IAE, F 7HA9 & 9 #Es Foste= dsk(els), Low
gl sk, High @l datata ) F olx shurh 35"k, 2 &, Al 4 vld(3004)2] A9E EWNX2H
(3300)7} = A7} HE= AYR sto] EWMAAE(3300)F Z AR ForM, w==(FG)d Halrt §A9
THHAD.

EJNA2E(3300) 9] 22X AF= vl 27] wiEe], ==(F6)e ot e dlEt At

N

re

thgoll, Arel wEo thate] Al A 1 HA (3001 2 A (BE)HNE TFE Al A 5
HI A (3005) 0 A3 A9 (35 AHE FHshd, Al 2 wjA(3002)2 A= ==(Fo)ol FA9 Astedd whe
A7F A}k, o] olf+=, EWUXAE(32000F nAEY ENAALEHE 3, ENAX~E](3200)9] Ale]Ed High
g dsrt FHE e A (Vi) ol EWA2E(3200)2] Ale]Eo] Low ¥ a7t FwH

v A9 g3 Y AV R BA =H7] el o7|A @ #E dgteld, EWX|~H(3200)
S ' AR ste o Zask A 5 HjA(3005)9 AYE ek, webA, Al 5 #14(3005)9 HAHE Vet
Voo Abelel AV 2 goza wx=(FG)ol F3dE dats #dd 4 Q. dE 59, 715 oA w=
(FG)oll High @™ A7k 39 A5ole A 5 94(3005) 2] AA7F Vo>V ol W EWMA2E(3200)E '
AE]7F "ok, s, R=(FG)d Low @ Hs7F FEE Aol Al 5 A (3005)2] A7 Vo(<Vi)el =
Hebs EWRA2E(3200) = X AH'R A mEbA, A 2 wjx3002)9] d9E wEgeEn, n=

(FOoll #48 HAEE d=5T 5 oo},

f

fr
o [
—o
Lo |m
i)
_\;:_I‘
o
St
T
N

w3, wie] A ofYlo] FHE wiA stz A, i Al ddks Hny Al ARE d=d dart du.
el Aol Aus d=shA 7] S, ==

& o (FG)oll &g58 Aslel] Aagle] EAMX2E (320007 'L
2 A7 HE A, F VaaRt B2 AHNE A 5 HlA(3005)00 FEstd ok, EE, =E=(FQ)d F5¥E

Aatoll Zglol EMALE(3200)7F ' BH 7 H= A9, F Ve B 22 A5 Al 5 wlAd (380050 &=

2

T 289 (B)d EAIE WrEA] AXE EWAAE](3200)2 7R A FE AoA & 289 (A)o] =AE HEEx
e} g2}, o] Ao &= 289 (A)o] ZAE WA Ao e FFo o5le] ARE JE H &
AT}

o

|
1

ol

A

it

T 289 (B)ol E=AE REA AR Aol AR W= tiete] AWEct.  EWAAE (330007 & AEI7L
H, B5 Aol Al 3 wiA(3003) 3 & AxH(3400)7F EEE ] Al 3 wjAl(3003) 3 & AAH(3400) Alolol
A A7 AlejEck. o] Ad, Al 3wl (3003)9] H97F WstEek. Al 3 wlA(3003) 9] 9l WSS &
g A2H(3400) 9] 3 Ao A9 (E S 2xH(3400)0] HAE Asp)ol wel Gebdc.

£

So], 8% £24(3400)9] & AZLe] HAYS VE, &3 224(3400)9] &S C=, Al 3 A (3003)°] 7F
S AES B, A7t A=) de A 3 w4 (3003)2] M91E VBOZ 3FA, dslrb ARwlE o
HI A1 (3003) 8] H91E (CBXVBOHCXV)/(CB+C)7F ®vh.  whaha, mlneg Ao ez &3 221(3400) 2]
A= A97E Vidk Vo(VI>V0) o] F 7HA] ZElE FHehe A o® sAEtH, A (VDE FAS dE AT
A 3 8141(3003)9] A (=(CBXVBO+CXV1)/(CB+C))& HANV0O)E FA3tL e A5 A1 3 #141(3003) <]
A 9] (=(CBXVBO+CxV0)/(CB+O)) Bt} ¥4 e A& <& F .

N,
R o R

o o

aelar, Al 3 EiA1(3003) 9 M9 AR Aot vlugo s ARE F5T F vt

o] A5, Mz A& FEA7I7] A% s 2ol 4] Al 1 wEAE 48" ERAXEE AREStaL, EWA
2H(3300)2A 7] Al 2 vEAZE H8E EJIALHE TE E ffol AFeke] wiAlshe TR i F
o}

o

Eigl

uRe

2

& EWA2HE HEgozH 7Y YES
AXNAY, wE HzYA F2e Bl
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[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

, A7) WA FA = AR VEe e d9S BaE oA @] wiel &b dstEy] oy,
o

Sol, Fole] WA sl gol, ETxd AolEe] AAE FASAU, Y clERVH AAE 3
@ wast gy WEel, QA A8 SO BAL ANA ek, F, 2w o Feel me wuA 3§
A Aol MAwy MELeA FAZ B3 g A7S Jbs S5 Alge] glol, Ayl neprow @
A wEA gRolt. EW, EdAsE & gu, ox gejel we gusl s1Se] s G s
£

T 29 & 289 (A gt wiEA AR dHkoltt, E 299 TAE WEA] FXE EWAX]AE(3200),
EWA2E(3300), F &3F 2xH(3400)E 7FATE. EmI, EWA]AE(3300) 2 &3 AAH(3400)= EUWAAH
(3200) Aaboll wixgtl. w3 E;|AXE(3300)0] thafH = Aed EMAAE(2100)0] B3 3t
7] wpgheh. EgE, ERAZE(3200)0] A E & 250 =AE EWA2E(2200)°0 I HHS H
gk, Fgh, &= 258 ARESte] EWMAAE(2200)7F pAEY EWA A
(3200)7} nA23 EWA2Eolo] % FET}.

e

Y ofl,
O

-

o
=
x5

ol
DTN

Z

o ASE APSHYAT EdA 2y

T 290 Z=AE E™UXAE(3200)E WA 7] H(450)E AREEE

H E#X 2otk EMWMAAE(3200)+= WFEA
719H(450) 9] 949 (472a), WAl 7]9H(450) W] 39 (472b), HAx= 2L %

A (462), H Z=HA(454)E 7FZIC},

A (474¢c), E=AA)(496a), E=AA)(496b), E7](496¢),
(498b), = A (498¢c), = A (498d), AAA(490), AAA(492), Z AAA(494) & 7H

5 200 EAE HEA Ax= AR (464), HAA(466), FAA(468), =] (480a), E=H A (480b), E=HA)

(480c), =AAN(478a), Z=AA(478b), WA (478c), Z=AA(476a), E=AA(476b), Z=HA(474a), Z=AA

(474b), THA =R A (496d), E=HA(498a), =AA
=

AAA (464) = EWA2E(3200) ol wixldt. =3, AAA(466)= AAA(464) ol wixjdok, =3, A
AA (468) = AAA(466) floll mixlETh. H3H, AAA(490) = AAA(468) Flol wix|HT}., g, EWA1H
(3300)= AAA(490) Holl vl g}, T3, AAA(492)= EWAXE(3300) ol Wik, =3, AdA|
(494)= HAA(492) Yol M},

HAA (464)E DG U722) EEHE ATEeE, 99472 mEEE R, =AA(454)0] =EEHE )
B2 7Y, B3, NFEES 2 =AA(480a), = A (480b), T =4 A (480c) 2 wiHE T

Tk, dAA466) = Z=WA (480a)0 =EHE ATE-9F, =FA480b)o] EgE = -9, = A (480c)
gy = FEE Y. B3, ANFEEES 47 1A (478a), =AA(478b), T =AA(478c) 2 wiHE

ek, AAA(468) = EA(478b) ol R = ATt = (4780) e EEEE ANFHEE 7T EgE, )
TREL 747 EAA(476a) = EA A (476b) 2w HE o},

L, dAA(490)= EWNAL2EH (330009 AME FAF 92 FHEE AMFES, =AM A7) TEEE AT
o, EAA476b)o] TEEHE MAFFEE RGBS, JIFEELS 4 =HA(474a), TAA (474b), EE
EAA (4740) 2 W HE o},

ERAA(474a) = ERA2E(3300)2] BE AlO]E AFo0249 7|52 /A% Foh. &
(474a)°] dAT AHE A7FgoExn EMAZE (330009 & HY
TE, d8 B9, 2AA474a)9 EWA2E(3300)8] F AllE HIFA
Frh. o]22A EWAXE (330009 & AFE A T ¢ Uk, E=I, AX2F G
EWA2~E (3300)9] x3} FoAe] d7] EAS HgstA & ).

o

TS, HAA(492)E EWALE(3300)9] 2 AT F =d9d AT F dEHA A (516b)E Bl =HA
(474b)oll == V59, ERA2H(3300)9] &2 A= H = A5 5 & £ =dA(516a)9F A
AGIDE AAse] FHIE =AAGIHA E2HE AFEe, EAXAE (330009 AloE AFS =AA
(504)ol] Z=2== Ao, EWAAE (330009 422~ A5 9 =9 A5 F UE A EWA(516a)F S5
o ERA4740)d EgE= ATEE UMY, E=3, TRE SR A (496a), E=HA(496b), E=HA
(496¢), & =496 = wigdnt. o, 2 AT EAXAEH(3300) 59 Y 84 F o= AE d

A
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wEshs 457k v

Tk, AAA9) = ERA(496a)0 LEEH= JNFEeF, EHA(496b) o EgEE AT, =R (496¢)
Egy = AMFEY, ERA %) gy = ATEE HEY. BB, JFRES 27 =FAA(498a), E=AA
(498b), T=AA(498¢), T+ EA A (498d) = =) HH T},

A (464), HAA(466), DAA(468), AAA(490), EAA(492), R HAAA(494) F 3P ol F& T
e R RS P’%P Ie& 7HE AdAE THE Aol migrAsit. EJIAAE(3300) el g
T Bww % ARRE Adste Ve 7 AdAlE mAdeRN ERAAE(3300)9] 7] 54& HESHI
& 5

EAA B =M=, A B0l B4, A4, A4, EFed, AU, , &Fvw, volehky, A=FE, ¥
=, SYE, U, %ﬂ, obdd, #&F, °lEF, AEFw, welBdd, FHFE, &, dF, 74, @=E€d, 2
2' 157 olde EFdke EAAE v Ee A 7R AREsHd Fu. dE 50, dwold st
olojke Fi1, AFHFS Ldehs EAA, e B BelelEs ek EAAl, e # WU 2E ok
=AA, QE, 74, % RS ZFehe =440, Belebs ) AaE 2Yehs BAA 5& AFES R FH

EW@A A (32000 s Eem =) =4A(480b), =A1(478b), =A1(476a), =3A1(474b), R =44
(4960)5 Bate] EWA2E(3300)9] 22 A 9 =g A5 F A% =AAGIeh) S #7]1A
AEAY,  Ee, E@A 2320009 AClE AT =AASHE =AA(480c), =AA(478¢), =A
(476b), =AA (474¢), ‘;‘ EAA496d) 5 B3] EMAXE(3300)9] A AT L =gl A F UE £
L=AA(516a) 9 A7 H o2 HEET.

L% 2AH(3400)E EWAIAE(3300)9] A2 AT 2 = A5 T gE é“—ﬂr ZMX*
ZAA(514) 2 AAAGIDE ARG, =13, A

BAAGIG SUT #AE AH AE F W) el AL xU + Yone wEAL A7 At
ER, BAAGUEA EAASE G009 AE AFozA sshe BAAGMG FA% TS AA
48 S A8 ML 59 5 donz wdde 497t Ao

o
o
| 2lo] el WeiM = = 25 SOl i de Hds] Fxd 4 giu.

(]

T3, = 300 Z=AlE WEEA] AR = 290 =AlE WA A eF EWX] 2 (3200)2] FENRe] tiEch,  uf
ghAl, & 300 E=AlE WHEA] FXo gisiAE &= 299 E/\]FA_ WA gXol| e dws xsty] wpedth
TFAFoRE £ 308, dEa AFXoA] EWAXE(3200)F Fin® EWAXAEE = F9E BAE Aot
Fin® EWMAZ=EQl EMAZE(3200)0] thalA = = 260 = 1%_ WA 2~F (2200)f 3+ AgS Fxst7] vb

=
g}, Ed, E 26 AFSsle] EWX2E(2200)7F pAlEE EWA2EA AH9E AYsAdAu EUX E
(3200) 7} nx 93 EWA| ~HolojE ET},

w3, = 310 E=A] =
ZA, & 31e] A 2 ]
FAFoRTE & 312 HFEA AX]A EfMX2H( 200)7} SOI 7]401 HE 4] ]4(450)01] AsHE FS¥
Algk Aotk SOI 7]&<l REEA] 7]3(450) ¢ AldH EMA]2~H (3200) 0] A= & 279 EAH %H
(2200)°] &3 S ZFZ3s7] wpgth, Ed, T 278 AMESe] EUX2E(2200)7F pAEE EWX
-5 AgeAAT ERNA2E(3200)7F nAEE E@AAE oo m Fu},

olst Mt B wwe] A Yol wpE B FAo| vhatel Ay,

T 329 (MHE ¥ Ay d Feo w2 #d (20009 dE =Ag 3 LEOM. F A2(200)E 32

(210), 32521005 TE37] 918 9 3 =2(260), FH J=2(270), F¥ FJ=2(280), ¥ W ﬂi(zsao)é
7T SAR(210)F pd qE(p B qF 2 o] ) vE" A FHE 7o A (21DE 7HR
_T_
A

o N

WX E ES4
o = 3 =(260), FH 3 =(270), 3]2(280), ¥ TR FR(290)F 7+ H49 st (21D HE5H
I, H9 FACIDE FEsh] fg AEE FEste Zes JHY. B, B HAA SdA T g
(260), 9 3 & (270), FH 3] F(280), X FW FR(290) 5& EE50] 'FWH FE' = 'TF IJ2 Fa )
= 457 du. dE B, FH FJR(260)= FA R d¥ga g S g,
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[0301]
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g, B4 FA(200)F FH(291) S JHA= Aol wigA stk FP (29D HEFPHS HET 5 U
T3, T IEE Hox =7 32, 29F, HY, $F =, T bﬂﬁ‘« = F e Y. =3, F
W oF R 3R (210)7 FAEE 7w o AZEw % COER, S oEE O AR BEe A ICH
T WEA A E AMEIIA T Frh. Eg, W IR F ﬂi(%O) T 3= (270), FH 3 Z(280),
l

=

al
E
toty

S| 2 (290) < O‘Ih 6}—1/} ]}g—% Agéltg}_o%t z=},

w3, = 329 (B)oll mAIE mhel o], A} A (200)7F 7= 221009, 3Aa(211)F 71294 wjH|§)
24, @ 0% 54 e ga HAGIRDS @4 & ¢ A

AL Erh. FHAQ21DE 7)EAA] wixFT o
olZA, A A (200)0] 23 #FHAe] AL ¢ ¥d & 9

<shel Al 1>
B A0 IS S FBQIDE B PASQIDE FAGD, A AL S9T 343
el #e T dE (A BEDE x@FoRN del B BAE Ada) 9 AnE AST 5 3

.

&= 339 (M= A9 S FA5s7] AT 320219 dHlE =A% Fuzoltt. = 339 (Ao =AE S
21D= AA®R) 2 vl F& FI7I= 29 ZE7E Aled F3kaa(212) (o] skl A R824 (212R) ' 2harte
), =46 g e S FIA7Ie A9 ZEF AleE Fsk(212) (o] stell A R84 (2126) ' Bhalt
g, 2 AZAB) el Fs FIATIE A9 BEZE Aled Faka(212) (o] skl A R84 (212B) ' 2harte

IHE AT, BEA(212)E TEMAMAZA 7S AE & 9

B3} (212) (3424 (212R), F-344(2126), 2 F314(212B)E WA (231), ¥l (247), Wi (248), wiA(249),
92 oHjA(250)3 A7 Ao w HEHEY. wE, F3A(212R), H3A(2126), D H3A(212B)E ZH7bo] H¥H
vl (253)0 HEHETh, e, 2 gaa SolA dE 59, ndHA A(nd 1 o) p olske] AG)el FAa(211)
of A& wld(248) E wjx(249)& 247t HH*%(248[n]) 2 oujx(249[n])olgtar 71 g, S, o E S m
HA A(me 1 o4 q olske] A4)el a2l HEE v (253)S vl (253[m])ol2kar 714 sk, &3
%339 (MellA mAA del sAa(211)7)F 7HAE Tﬁ}*(zm)oﬂ H&w wAd(253)S wiA(253[m]R), H3F4
(2126)°] A<E vl (253)S vl (253[m]G), 2 F3kA(212B)o] AHEE wfal(253)S w4l (253[m]B) ol 2t
ERRITE. FEa(212)E 7] widS Fate]l 9 SRt dr)Hos HEE),

ek, A AA(200)=, QAT stACIDEC Ao #E T dYe Fe FHA7IE A HEVE ATH
H3l4(212) 50 29 E Fate] AR Aoz H&Ee 7S MY & 339 (B)el nd mEol wixH
kA (211)7F 7HAE Rk (212)9, A7) a1 A-E ntl1d ndel wiAE A& (21D)7F THAE s
(212)9] A& <& =AIEIT. = 339 (B)elAl, nd mEol wixE ¥4 (212R) 9}, nt1d) mAel wixH
32 (212R)7F 29A(201) 5 Bkl HEEo vk, w3, nd ndol] i E F314(2126)9F, ntl1d mIol] HY
2E F3a(2120)7F 29H(202)E B3t A&Ho]l k. E3, nd mdol wix® F82(212B)9F, ntld¥ m
Aol viA|H H-3}4:(212B)7F 291X (203) & 3t &= o] Art.

E%, Peaei)el Agss dd BHE AAR), %40, FA@)O SPHA 3L 474 AKC), 4
(1), % vHIEDS F& Fablsle del BEE Agsels Bk shtel SaID 3FRe dE 34
goje] g& AESHs PHACQIDE ATToRA F Ael9 3PS ASE 4 9

EE, 247 AR, S, 3N & Falvle dd BEst AFE $RAQDEN Hstel 34
9] #& FAA7E de BE7 ATH RHACI0E ME HLQIDE Asdels £, E=, 4%
ARKO), FA(Y), vHIEODS] F FaAzle Ad B AZE P Getel B B

FIA 7= A AE7E Aled B3 (212)F 7 s Q1IDE AREstel: Fuh. due] s (21D 45

ol g2 34 U9 #e HEINE Faa12)E ATgoezA HSS 4 A AdAES d =9 F
=

T3 o2 5ol & 332 (Ao o] HA e J‘rzo gos HEE F34(212), 49 3 dYS A=)
v 5ska212), 2 AN 33 g9s AEste F3ka(212)9 A vl(EE 73 WA H)E 1:1:19]
oyt EFo}. o E 59, sAhF9 v(5% ‘{4_73,4 HDE A :3:4=1:2:12 3= Bayer HIGZ o= Zr}

E, shage] W(5 WAL M)E A1k Y=L61R FHIE F

T, A2l AFstE 3k (212)E stUEtE AT 27 oo R st Flo| ulgAsith. o E B9,
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oin

22 9 di9s AEehe HEa(212)F 270 ol Ao zs F54 (redundancy) S ol 4 FA(200) 9]
AHAE =L =+ A

mlo
UM
e
ol
rlr

w3k, JHAES S e WSk H9)3S F3AI7]1E IR(IR: infrared) TEHE ALE-slo] H o3
1

w3k, ND(Neutral Density) BB (3O ZH)E AHSFo=A B MSE LA (53 axb)ol tgke] ol
ARG W AT FE LG GAT £ AT AFYel Yol D AehE 2T A8Fo2N &Y
Z ] ]6‘

Ao teluiy] #RJIAE =7

E I CIE L ENCI DL E ﬂ]%éPﬂE Frh o7l & s4e] BREE ALgG] S4(211),
e (254), D A=(255)9) WA B APHTH A=(255)F AFFORA B NH 27 NG B

o= H oF &
o 433t g . FAFeRE © 3494 ( Yo =AlE npe} o] ﬂi(zn)oﬂ g @A
%E1(254)(%E1(254R), ZE (2546), 2 FE(254B)), % 3t& 3 E(230) T

AF(220) 0] JAA T = FERE 8 5 Q).

w3k, Ao m SeMel Joedl mAlE kel o] s E vERd F(256)°] AR7E wial(257) 9] LNl
olate] zbFE = A9-7F Avk. wEbA, ® 349 (B)ell =AIE wie} o] 3 WEE 4%p(220) Sl #W=(255)
2 A 254)E Ao R Fd Wk 422 (220)00 4 F(256)0] &Aoo R FFE= FEE sk Zlo] whg
Attt FH g 2x0(220) SORFE F(256)S FH WE 2xH(22002 YA EZN AE R ES
24 (20008 AT F At

L
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<, HAast 4w, AFFS 7t12F, JIoF ofd ¥w 58 E 4 U
g o, Fd WE 2222000 AES AHESHH ZHAIFolY 2He)F, LG Hahe] Xdoly fnbd 5
AR F F7 ATE 7}7<]E B AE Ax(220)F :1134% T Ao,
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T(300) thalel] Avts, AT Hvlg, &4

w3k, AEE 71$(300) S0I 7l#olete Fof. E3E, AE 7
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N
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= A Elil
= AAA W] Fae, AstE wEA el AEelE A= gog T ehh . aeE EJA
52) H E%H_XVH(SE)S) o A=Ae] AstE= qcle] = A97 Advk. wEkA, deEA NEAE A
P EAA LAY flol AbshE wieAlE AREE EdAAHE ﬁ%—é}ﬂ Asshs B, oI5 Atoldl a5 A
e 715& 7 dAAE80)E Alwshs Aol whgrAsit. AR (380) vt ot FaE THE o =M
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gatElE AL gAE § 7] i EWAAE(352) 2 ENAAXE(353) 59 AHAEL FAL F 9
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P

ol
i

AAA(380) 0] e E B 5o, A TE F4E AFsE 75 S A E AAAS A&
I, % 359 (A)9 " EoA =(310)d] AETHE TET] S E(360)9 Z(330)d ATHE EAXAEHE F
HIle=E gAagd & k. olZA 49 FHAEE Fd 5 Uk, &, 24 AA RS =Y 5 U

TS, = 369 (A # (Bl ZAlE wie} o] A A< = =

(A2 4 AXNE 22 =W Fo dHAA X1-X29] wakoz w7l HHE =A% Zoluh, & 369 (A
2)E & 369 (ADS A X1-X28 e} A= 299 g =

A Y1-Y2E we} AE Yy v ol

369 (B)S #H4 AXE e wd Fo A X3-X49 wEFow ukEaly|n e =u Fol A
Y3-Y49] Weko m wkEAlZl AEE A8 Aotk T 369 (B2)E E 369 (B1)S dAAAM X3-X45 wat
£ 59l deelnt. = 369 (B3)> = 369 (B)E LA V3-V4E wel A F-91e] dwoln
2} AAE Ao w2 FURk(GEElD oy B AsAE AR 5 dvk. weEbA, #3 FX e 2§ et
o ARgstE W= 5o 3 AAE folsA & F & 5o, A RS 9 A= 55 =d F
A7) wiEel #d FHNE AR A 717 S *Gﬂﬁ}b‘r A E AT F Adrk. E=S, BAEE 3t
FH4E FIANE F 2

A5 EAA2EY 719 43 5ol wuA AE LS POl lske] olstol M,
E 37 44w EAAAEE Aol A8F (U THY QalE EAF B% tholoj el

L 379 E=AE CPUE, 713(1190) $lol ALU(1191)(Arithmetic logic unit: AF 3|&), ALU AEZ2](1192),
A2EYAM YFE(1193), JAHHE AEEL(1194), Elo|W HEF2](1195), HAALE(1196), HX2H HNEE
2 (1197), W Qe H 0] (1198), A7]E 713k ROM(1199), E ROM JEIHO]=(1189)F 7k, 713 (119
0)oRAE wA 7%, S0I 719, §8 718 5 ALgETh. ROM(1199) 2 ROM QlE|#Ho]~(1189)E A= o}
Holl AFEAE Frh. = 374 ZAIE CPUE 1 A4S HEfglste] =A18 Ao s, AA9 CPUe
Sxo uel s A4S 7 F ATk dE B9, = 379 Al (PU B A 3|28 Edlete 1A
shte] FojR2 &ta, v FoE B4R XFsal 7 3oyt WER FAse 7ASRE folk .
gk, CPUZF Ui A4k 3124 dlolE W 2olA HAFE 4 v HE F&, dF E°] 8HE, 16HE, 324HE
64HE Foz 3 & g},
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AL

=

W2 QIEH 0] 2 (1198) 5 B3ale] CPUe dgd HH2, A2EHAHA fzE(1193)9] dHE S d=zd
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E
AEZ2(1192), QHHE AEZ2(1194), #A2=H 7d 22(1197), ElolW AEZZ (11950 4=
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EZ(1195)E =

ALU AEZE(1192), QHHE AEZT(1194), dA2EH AEZT(1197), EolH
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o] A
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 AETH. =%, JHAHE AEE(1194)= (PUS] 228 28 Fol, 959 4&9 Ay 79 ==
FEO JIHHE 88 O ARy vhaa FHERE ddste] Adn. AR AEEY(1197)= A
2H (1196) 9] oj=el2s Adskar, CPUS| Zefoll weh A28 (1196) 9] #A=olu 7 5S Fhdt.

w3, Elolw AEZE(1195)%, ALU(1191), ALU AEE2(1192), Q2EZAH t=E(1193), SHHUE AEEZY
(1194), %2 HA=YH AEEZ(1197)9] s2Fe] oy S Aol 2aE A, oE £9], EolW HEE
#H(1195) = 71 29 23l 7x8t] U 9 2sE A Wy 28 AAFE Xy, U &5 4
S5 47 4F R FFtrt.

7ol EAE CPUAIA =, dA2=E (1196)¢] WKl Aol AlF=o] vk, A2E(1196)9] HIEZ AZA =,

& EdAzEY 7)o 34X 52 8T £ Ak

pud

w3
&

X 379 Z=A1E CPUAA #lA2H AEE (1197)+ ALU(1191) Z5-E ] A Ao we} s X 2E (1196) 49 /X
A Mg SRR, Z, A2 11967 e Hug A4, EYEF) A9 doly §48 +4Y
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A, & aAelA e ol fAE FLAE Adudn. EFHEFC AT volH #FA7F A9EE HA LY
(1196) wie] wxe] Aol A9 Aste] gF€dtt. & 2R A oy FA7F AuHw &3 Azl vlo]H
7h Q715 A 2EH (1196) o] wlie] Ao tigh dd el e5s AAT & A

T 382 dAIZE(1196)2A4 AT 4 e 719 &A(1200)9] 2= ddojth. 7Y AaxH(1200)& MY
zhgke] oJgte] 7ol dlolE 7} HEE= IR (1201), Aol AdEojx 7o dlolEr} FHEEX g IR
(1202), 2=9121(1203), 2=91x1(1204), =] 22H(1206), &% 22H(1207), 2 A8 7% 7K 3 2(1220)
2 JFATE. 3 2(1202)E &8 224(1208), EWAAE(1209), D EWAAEH(1210)E 7FAch, =3k, 719 &
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=

rir
ol oo
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Dell 719" dlolHE 32 (1202)00 A" &% 2xH1208) st Fx3 4 ST},

TS, AbstE WtAlo] Ade] AT E EWALHY X AFE wg Foh. odE 59, 2EE Aol =)
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»

AT,
19 A%F(1200)E CPUO AFg3sts= oS AR ek, 719 A%F(1200)+= DSP(Digital Signal Processor), #
2~8] [SI, PLD(Programmable Logic Device) 59| LSI, RF(Radio Frequency) TjH}o]~o & 283+ 4= 9lt}.

N

ojgtefl A=, & gl A Heol wE FA Aol tiete] = 39 B k= 40

tlo
o

Zsko] A4

ro

o}

FA FAol| AMREHE FA 2ARAE N AA(AA FA] AR F), TG A 34 AAEaE
g ATk G e AR Ee Aged 95t Jert AojEHE AAE 1 W E2Fsie FAH R
L(electroluminescence), 7] EL & X&), oldtolA=, ®A FA9 LHZA EL 2A4E A
FA(EL EA] GA) 2 A 225 ARES A FX (A 2A] Gl diste] ArE et

(
=
(<]

==
N

> N
=

A Z}

EA 247 WRE gesl Adst, of Ay AEENE TP IC 5L 4Y

o

EI, odlol A A A e 3 FA] Ynlelx e FY(2H AXE ¥IdIHS . w3, A9,
o] FPC, TCP7} A&d RE, TCP Bd ZHE 7#S 7MAE= BE EE FA] &) C0G 4o &3}

= AR
IC(RA 327 A3 238 ZEE 2% A FH 9 wSd x3Eg,
FEA AH AAE =AT AdEolry, EEI = 399 (O)E & 399 (B)o o

&= 399 (A<= EL A Aol AHSH = 3hae] 3z o,

T3 B A SolME, 5% AAHEMA2E, Jolos §), 5 2 (EF 24, A 24 5) Tol 7}
Ae BE gt #ete], 1 HEATE SAHA @uete Gty 2] o JdHE AT e A9t
Atk F, FEAVF EAEA gugx, gy oA e gEsivta @ 4 dvk. aEa JAEHUT 534
ylgol & "gAA o ZIAEY A A, AEAT SAHEA G FHe o Furt 2 "HAA sl 71AE
of lvkar AT = U= AT vk, 53] @A) HEHEA 5] Mavh AAEE Aeels, L 9
AEHE 5EAGS i 48 dae= glo. weghd, 55 2AHEAA2EH, tdoles F), 5 2 H(EF
22, A 22} F) Tol /HAE d@xke] AR gisiAnt 1 HEAE 5ASte] Wy d FHE A4S F
A= A7 Ao

TS, 2 AN SlAE oW IR st Aok HEHTE BN shH, dixtetd wHs 54T 5
A AF7F vk, Ee, oW 32 #ete] Aol Ywo] SEAEI|W stH, dgAetd UHSs 5AT
A= A7F k. F, VlTel EAEW, W A Fert gEeva & ¢ k. i, 7% 534
wgo] A ezl B WAA Sl ZAEe] dota wadt & i A9t vk, wEkA, ofW 2o sk
7% 5A4HA ddEtE AEA7F SR w4y A FHEA A e Aolr 1zlem W o 3
HE 74T vk, Ex, old 324 #ato] JEA7E 5AEA Fuet®E Vel 54HA U d FH
24 AAEe JdE Aoln 2R R W o JYE AT 5 Q).

T 0399 (Mol =AY BL FA] AAE A9 AR(743), EWAAE(741), £F 2A(742), D @F 2371

9)= 7Hin.

ERh, &= 399 (M) T2 ' A duolrr, EJMAXEE U F/HE 5 v, wdlE, = 399 (A)e] 7
= o =
= S

o QoI EAAZE, 29, FF % 5L 2 2% A%

i

o

WA 2B (741) 9] AR)EE 2904 Ax(743)9] 3% vk 2 &3 Axp(742)9] % AT Av|How HE

. EMALH (74D i 8 24 (742)9] b & A5 drjHes HEHa, B 2aH719)9 #
& ASa A7Hes ASdy. EWAAHT4DE] == A A0 7E eEdy. A9d 24
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2914 AAMDEAE EAAZEE A v, EAsEE AgFoRd sad WAL A
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AR S AA AtE ERQAZEE ARSeH, BL 84 A9 S = o vk ER, EdA2AH
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(741) =E/2 294 22 (143)ZAE 5 59 &3 EAXAHE 489 4 .

=399 (B)= EL %A Aol Awielty. EL #A] A= 713(700), 7]13(750), H&E(sealant)(734), T
= 3|E(735), % 3 R2(736), 32(737), = FPC(732)Z 7MAt. ATE(734)= 3}2(737), 5 3=
(735), B 5 3R(736)5 ELIMES 7](700) 3 7]2(750) Atolell wix|€vh. G, T 3R (735) EE
2 TE B E(736)2 ATE(734)9] QS| wiA|slolw Er}.

=399 (O % 399 (B)o] LA N-No| «UH-of

T 399 (Ol EAl" EWRAZH (74D = 719(700) 99 =-A(704a); =-1A(704a) 919 AAA(712a); A
AA(712a) A AAA(712b); HAA(712h) Aol YL =AA(704a)9F FHEE WEA(706a) R WHE=A
(706b); WFE=A|(706a) F WFEA(706b) 2} HEFETE E=-A(716a) R E=-A(716b); REZA(706b) 9, Z=FA
(716a) 91, ® =4A(716b) 919 HAA(718a); AAA(718a) 1] AAA(718b); HAAA(718b) $1o HAA
(718¢); R AAA(718c) #loll A WH=A|(706b) ¢} THEHE =AA(T4a) & 7= F2E 7FAvh. &3, E
WA 2E(741) 9] T2 ol = 399 (O =A1E A g 22 dojn Eu),
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