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o2 3 Ao FARIER Al E o).

EET(141-D2 AA5(151-D 3 Hobe G5 238  don, T 9oz vhd 5 ot
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Tk, dAZF(151-5)0] A5 W E A6 He| dRE JuF x|y AFAFE Bt dAA = Qo). oju, 4
AZ(151-5)°l Holx gk 2115 W A6 WY dRE iR =

_\?_
Gol7h, AAF(151-5)& A5 @ 9 A6 Wel AAS D% wA" & lo
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A1 MER(131b-5) AollE Al =FF(141-5), A2 WME=X(132b-5) Aol A2 =FF(142-5)0] X &y, A
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T 208 Fxeld, A A BE(1006)9 =FF(141-6, 142-6)S A1 2 A2 H<LE(131a-5, 132a-5)4+¢]
AR7HA] A= 5%0(141 6, 152-6)3 Halal, =E=(141-6, 142-6)3 HAZ(151-6)0] A= A A
HAZF(151-6)& Edo g 5= Ha FA7 oA, =55 (141-6, 142-6)2 G AAZ(151-6)3 Al
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A2 HER(181a-5, 132a-5) Atolz ARHe] wixE= Al 9(S1Y) 2 dAS(151-6)s =5 A% H o
A= A2 gH9(S20) S 29 & v
wEkA, EES(141-6, 142-6)3 dAS(151-6)°] A3 st W4

A
142-6) 3} #4:%-(131a-5, 132a-5)7F A8 WAHS U3 3t %
B EARE =

od A 1 1 1*1 A1 G9(S1)9 Al Wk Hdl ZdolE al, A2 F9(S2)9] Al W3k Hu de|g a2 g &
o, & WEE o gl a2v 7t al wﬂr T AfdE E535(141-6)0] AT (151-6)F FHale HA o]
E%§(141—6)J+ A45-(131a-5, 132a-5)7F Ashe WARLT A2 =535 (141-6), EAS(151-6) 2 HEH
(131a-5, 132a-5) Akole] gaeo] FalA %‘% Atk A AAdd s al’>a2' s S EN TFF
(141-6)°] <43 (131a-5, 132-5)9F Hele do] T WHS I/ o, =335(141-6)3 H A5 (151-6)0] @
2= WAS HAg ote] B4 ARYS S FEAZ Ao mebd, 253 dA FF1006) AA 7
L5 4 A .

L 212 B ddge] d AN mE A5 AR FFY AMEE A eR EAIG Folay, & 228 & 219
VITI-VIIT o w2 g@iolt),

T 21 9 = 228 FRspd, B dygel o AAde] me FF5Y HAx $3E(2000), %@zﬂ%(lll) A7) A
AFE Abolel Fa HZol HiXHE Al D A2 W A=(121, 122)& 3, Al WEo s gigksts Al
2 A2 W, 2), A7) Al FE A2 Wy AR A2 WgoR sl A3 A4 H(3, 4) 471 A1 WA
A4 W AAF T A3 WEoz Ugs= A5 2 A6 W5, 6)& X33 vY(110); A7) A3 "Wl mxH =
Al 972 A=F(231a) 2 7] Al Aol vjAEHo] A7) Al A2 A5H A2 Al = A5(231h)S EFta)
= AL oJF AF(231); 47] A4 Holl miX == A2 AFA W=(232a) E 7] AL Wl wjx]E o] 7] A2 A
A AF3 dAEE A2 M= A5(232b) 8 EdsHE A2 R AF(232); AV Al AA AT Aol wiAEHE
A1 AAZ(251); 7] A2 Oda A Aol A== A2 FAF(252); 7] Al M= A= Aol vix = Al
T55(241); 2 A7) A2 W= AS Ao miXFHE A2 =55(242); & X, A7) All Ze5 (241D A
1 972 A=(231a) 49 %1—‘?-77}%1 AgEo A7 Al AAF(251)H Hatar, A7) A2 =5F(142)2 A2 94
A=(232a) A9 2 ~‘?—77}X1 A= A2 AAF(152)¢F HshH, 471 Al 2 A2 =55(241, 242)0] A1 = A
2 AAZ(251, 252)7 Aok dFolA 7] AAF(251, 252)= V] BHoR AGE A FAIE gopAH
A7l Ema(241, 242)9] @ A7) AAF(251, 252)F 7] Al 2 A2 A4 A=(231a, 232a)Ak0l 2 A%
ol HiAE= Al 99 % %71 AAF(251, 252)& =T AFEHo] Wi e A2 495 2§ ¢ k.

A1 A2 Hd=(281a)2 A3 ()l mAIFe] Al fF Ad=(121)3 A2
(D)ol wixlsof A2 - d=(122)% A4d 5 do. =3, A1 92
WA E AL, A2 A2 d=(232a) dell= A2 AT (252)0] wiAE 4= 3

=, A2 Jd4d "A=(231b)2 A4
Z(231a°) AdE Al A= (251)01

2 r_>.i

AT P4 o 2AY Fho] TgE Ho|AES ARgate], whrje v
o

o%
i)
o
N
L
>~
>
%
il
0 32
L
~ o
° N
=
)
)
§
)
©
=
s
of
e
o
o
ol
o
o2t i
T ooX
i, b

5 = I R
S Ao ol Bwd LAE OFIHE, Hiele) Al3 W AL Wow v Aol
i mge ARE oAEy] AalA A3 D A4 Wl WAE &R Ao

d=r(231a, 232a) ol Ad%(251, 252)& wiX|s}~
A=1(231a, 232a) FAE M e FE% AFEE &

s
1% o
o
o &
4z
R
1
©
b
i
i
rr

Al D A2 A2 AF(231a, 232a)S ZHzF A3 D A4 Hol| hLatE= Fed 4 glom ) Al 2L A
(231a, 232a)°l4 vlH(110)E sz dL vl (11009 A3 2 A4 Wy} zhzh 5

1% A2 92 A=(231a, 232a)2 22 A3 A4 W3, )5 HovkA &=

A=(231a, 232a)2 vt](110)9] A1, A2, A5 E A6 W1, 2, 5, 6)°o2 AFHA FEE wx=d
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TAHeR, A AAdeA Al R A2 A2 Hd=(231a, 232a

2 A5 I olAE o] wjA"E 4 Uk, o]
of wat i A=(121, 122)F 9F H=(231, 232) e v o
s

!
A4e FuAWAE 95 ATl A
2 4 vt

g Hag sto] 459 AA F-5(2000)2] &9 5] 4 3

ol dAelA, 7] A1 R A2 AZHA=(231a, 232a)= 7] A2 W(2)H o]AH o] wiAE F vk, =, 9N
A=0(231, 232)0] A2 W Aol wiA[HA &gol whek o) Hd=(231, 232)°] AA s Y v s} o
of 459 Ak #E(2000)9] &9 FHF §FE HE FIHAZE 5 U

ok A HF(231a, 2322)2 HiT](110)9] FUR AFHo] =y Ao wix® IURES x§3 £ vt =,
A AAdel A, AL A2 A= A7) A3 29 R A2-3 2y e dAFEo wiAEHE AyR(EADE
Eest, A7) A2 Ad AL 47 All-4 sy 2 A4 529 Foer AR WA E= ZYF-(v=A)E
Zehe ¢ dn

dd d=(231a, 232a)¢] FA= 5983 A dov, AE = 2~Tund F A, oA7IA, dFA A=
(231a, 232a)9] 7= A} FA5 v 5 glow, dd d=(231a, 2322)9] A2 B A7E 94“]%‘ T 3

ﬂl

n

o ArjefolA], A1 L A2 A4 AF(231a, 232a)> WF A=(121, 122)9] £¥d 5574 4% 55 9 =

22 Z3E ¢ Adrk. Al D A2 94 A=(231a, 232a)0] WY A=(121, 122)0] EIH F&3 A F
S5 Eorgel wEp i A=121, 122)9ke] W71 ddAdE FEAE ¢ gled, Al 3 oAl 9E dS
(231a, 232a)°] Zef=g X whe)l vir(110) 2/EE AA5(251, 252)7e] ZedES AL 4 ).
olwf, W H5(121, 122)°] x3HE 553 FAdF S5 Nid 5 Aot

k)

X

I

A1 D A2 AAS(251, 252)2> Z47F A1 2 A2 A HA=(231a, 232a) gl wixEHo] A1 2 A2 A2 A
(231a, 232a) 3o =530l IAH= S WA 98S IS F . =S, Al L A2 dAF
252)S A EAS HAA QFE2HE Fioly g Fo] AFse AS A 9E8S S 5 3

o}

AL 2 Al AAF (251, 252)€ Ael@A FAS LG+ Ak, olol weh, g AL wok g F
oM, d5Fdl % e, F4 k) B YA 2 52 oA

o €]

Al 2L A2 AdAF(251, 252)2 22 Al 2 A2 9ZF A=(231a, 232a) goll viAE] A1 2 A2 9F AF
(231a, 232a) ol =FFo] A= AL WA= IS =3 = Jub. =3, A1 D A2 HAZ(251,

- [e)
|=] R =
252)& AP EHS YA GRERE SR} B Fo| YT AL ArsSE 9B £9F F 9

o},

(251, 252)2 = Aol 3 f2 AR dE 5o SiE xFete FE ARE 2T 5 ot
ofell Agte = AL ofum, AFol o Y HORFE AT A $E (20000 B ¢ AE AR
ol ArxE 7He BdE 7AE & du. £E, dAS(251, 252)8 9dE AR £ 5o 4Ee x9F
= dem d whgAeAls vie(100) E= o Ad=5(181, 132)¢ke] AdHE FA717] S8 Ti0,, BaTils,

Al0s, Si0y, BaO SollA AEd 15 oS WMz 23d & U,

A (251, 252)& At WS SHs AT des oy, dF = %“?j(Sol—gel processing),
3letd Z2Y (Chemical Vapor Deposition, CVD), €A% Z2% (Atomic Layer Dep sition, ALD)S o2 A=
T et old AFE = A2 ofy, gka #dd HASE N F de vE A %QEE FE 7 Q.

s+ = =) . HAAZ(251, 252)
o FAH® %JEH FAZ AUM F oon  AAZ(251, 252)9 A2 WE A7|E guE £ g},

A1 s A2 e d=(231b, 232b) ¥R (110)9] A1 (Dol wixd 4= vk, All 2 Al2 W= A= (231,
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232b)& Zt7t AL B A2 A d=(281a, 232a)3 HEFFoRA, AL B A2 R d=121, 122)3% 242 A

p)

=
el ©3(dipping) &Ml olste] &€ o A=2 A3 B A4 dell A FAA AL AL, A2, A5
6 TE FIES = SEEY] oy EAF] AU

wrwlo], ¥ wwe] o AAde] Waw, Wi AFe] wZH Weli Al ¥ A2 Ad AF(231a, 232 WA

shi, Zlwel AgEE Weli AL ® Al BE T30, 2826) WA v fE P& A Fud

& e,

B, W AF(121, 122)0] AL BFOR AFFo] Q= Aol P AF(121, 122)0] A% W} B

= 439 A4 $EQ00)S V1Bl £7 UF 5 Advk. o B owge] 53 A APl ARHE AL
= ASel U AF(121, 122)0] A% W FHHES

ol , Uy AZ(121, 122)S A3 HHEkow #H=3k=
A

Aol AEY A4 PES £4 AFT

AL S A2 e Ad=(231b, 232b) T ¥ o] W] AEAE Zte ZlojEtd ojWdt EHE AMEst 9
A" o, dA7A BA, 2% kA 58 nyste] FAHA E-el A4E 4 k. odE B, Al 2
A2 M= A=(231, 232b) = 54 9 S5 XS 24 (firing) A=Y F o, vt A1 Hol
TAA 45 9 FPgAE XFEE HoAEE “¥IE WS o]&ste] AT 4 9o}, old AEE A
& oty | =AA F45E vir e A1 Ho| =53 =FEY 4 .

A1 =L A2 M= A=(231b, 232b)0] EIFE mAA FEHoZ M7 AEAo] L4543 ABE AL 4 g9lon
EW3] dA4slx] Ze=vl. dF Bo], XA F52 UAND), FE(Cw) ¥ 2EY &7 F sy ol dd 4 2l
oun | UF A=(121, 122)° X3E w57 FL 5 X8 £ Ao

o
oyl
K
il
Jt
f
o
ol
N,
Ho
:Iol:v
o,
il
>
2
2
>
)
=
- o

B AF(23DE 47 Az W) A5
SEEES S (n Zgakm, 47) A2 9% AF (8% 4
o A A2 ARz QA AL A AFOIEAE o EHE + 2.

A AAde A, A7) A3 e AFA(E3)C2HE 7] Al W= Xd%(ZSIb)B] S7kA 9] AglE Bl, 7] Al
4 o] A (E4) o2 HE 7] A2 = A5(232b)e] EW7bA9] AE B2, 7] A3 W] AGHoZHE
71 A3 W= A EAD S E97tA ] ARE B3, 7] A4 W] A% %gi—‘?—i A7) A4 e A=
AN Bl AgE B4, A7) A3 AH A7) A2 E A5(122)0] olA® S A2 W} A AVE
Gl, 7] A4 A7 7] Al W Ad5121)0] olAd de] A2 W3 Hy A7]E 622 & w, B1=Gl, B3=<
Gl, B2=G2 ¥ B4=<G2E W= & v}, olo] wet oF AFo] AA st HIE HAs gt AF5F Ax F
F(2000)9] @9 Fug &3S SUF AT FAlG A Al oot Mk WS SUMA 13 ArnE F
14+ At

b, 2 @S B1>Gl, B3<Gl, B2>G2 @ B4<G2o® dAHEE g% olUn, Bl>Gl, B3>Gl, B2>G2
2 B4>G2E W AR B el o A9z x3E 5 }‘DP weba A Aol A, 7] A3 e

PN A(231b) 9] ER7AS] A8 E Bl, A7) A4 W AFH(E4) o =RE A
A2 WM H=(232b) 9 E@7HA] AE B2, 7] A3 W9 @%PQQE¥E1 471 A3 M= AF (] 2A]) <]
274 el A E B3, 271 xﬂ4 ol AGMoRRE 7] A4 M= AF (M EA) O] TatA 9] AgE B4,
|

7] A3 WA 7] A2 WE- A=(122)0] o] AE g A2 WE B AVIE G, V] A4 W3 A7) AL R
A=(12D) 0] olA" FH9 A2 W& H A7V|E 622 & w, B1>G1, B3>Gl, B2>=G2 ¥ B4>G2& wH=E
ATt

Al D A2 E55(241, 242)2 A1 L A2 M= A=5(231b, 232b) del wixE 4 k. Al 2 A2 =5F
(241, 202)€ A% 54E FAATNE ABe FART. AL D A2 BIF, u2)9] FHE 588 d49)
A RO, NI, Su PR olBS B F b o¥e ERHE FEFY £ Am, Heel 308 Y4E 4
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siek,
Al L A2 =55(241, 242)e] oig B} FA4Q1 & W, Al H A2 E5F(241, 242)& Ni =55 &
S EEEY 4 glon, Al @ A2 W= AF281, 232) Aol Ni EFE 2 S £3Fe] Mo P48
e 5 ok

an

| Al =524 9] @i 7] Al AA5 (2503 7] Al 44 d=(231a) Alel2 A%

AE = All-1 g = 7] Al é"d%(%l)" HEs dAFso] mAs= Al-2 99 71

= A5 (25 A2 A2 d=(232a) Atol® AFE o] wiA E= Al2-1

S(252)s =5 d4H Hﬁﬂﬂb A2-2 S 2FS 5 A, ol wet Al A

AAdES 7 2242 AR =55 (241, 242), d4A5(251, 252) & A4 A=

(231a, 232a)4 B4 A3 s A A5 AR §E2000)0 AA A, oF FHd oid AFdPE F
AN e, Tl AAE = A4S nHAES] AsE WA ¢ 3.

R
< ¥EgebaL,

)

i)

e

ol}l‘

©

&

=

NS

3

R

~—

o
_lZi re

A Aol M, A7 All-1 GG R 7] Al 2-1 G Al B Ho dolE al, A7) Al2-1 g9 2 AV A

2-2 4] A1 WF Hd dolE a2et & W, al>a2& WET £ Utk a27t al®tp F Aeele 253241,
242)°] AA5(251, 252)3 Aot WA mgFol AAMTH Hote WHRY Auw, HHAHo] FEA &
& At A ANl E al>a2s BEFORN =FFo]l AA AT Hes do] By WAS s
Lasd dAFel Yed WA HAs) sto] BEA AFHEE US A 5 A wdA, ASE AR
(200009 HA FEE WS AL F Sl

A AN, AL B A2 =EF(241, 242) Z47F Al 9 A2 A A5(231a, 2322)S A HEE A%H

of WAg % sitk,

AL WDoZPE AL D Az WP AF(21, 122) F AL WD 7 A WA T AFAA9) AL

W BT A/E UL, A7) AL WD AFHOoRE 37 AL L A2 48 AF(231a, 232) ol WAH
19 Al2 EEE, 12)8) B9 AL 9 B A0S e @ W, HbH2E BEF 5 ok ol

A 2
weh, w3 F44 Edelo] R AFes ATsE AL oAlste] NHAS FINL 5 At

A A, Al =FF4DS Al "AAF(@25D9] AL eF A=(231) el wiAE
WA s, A2 =ES(242)2 A2 AAT(252)9] A2 oF A=(232) Aol wiAE Eds di=

]
th. ol whe}, AAZF(251, 252)¥ =g (241, 242)9] ApES Ashste AF5E AR §-35(2000)9 AlFA
AN G k. I, 9§ dH(231, 232) ol BT (241, 242)S FASr] Al A1 2 A2 HAZ(251
252)% WA FAFoEN, 5T T4 FAHAAMY =59 AFE Hrh F43] AT 5 ot =gFRo H
A5S WA FAG wEh, =55 (241, 242)0] BAF(251, 252)9] €9 9= JuHE /M 4 Ao

AR, AL AT (25D AL EEe4De] AL eF A=(23D) el wixE Eds dE
A, A2 AAF(252)2 A2 EdEE(342)9] A2 oF AF(332) el miAE =
el w}ﬂ} HAZ (351 EFF(341, 342)9] AFES Adlsto] 453 AAF BE(2000)9] A24E F

m

23& & 219 WA (2001)E =A% AHolth., & 235 e, B ulgo] o AAdo] wE H=3 Az}
HE(2000)9] WA (2001)= A1 2 A2 AA=(251-1, 252-1)¢] A5 ¥ A6 A5, 6)o A Mz
Ao zM she] dAdF(253-1) o2 Add 4 Ut oju, A" A1 ¥ A2 AAF(253-1)¢] A5 d =

6 W] dF-E x5 wiAE 5 U,
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=24 oo A AAded mE A3y AR F352002)0) APAES A oR =AR dlojv, = 25+
= 249 IX- IX oﬂ w2 guzelth & 249 & 258 Fxd, & %ﬂéO d Aol e Ay A B
=]

e Al 9 A2 ANAZ=(251-2, 252-2)2 Al WY AAA o)s A AFEH Al D A2 EF=(241-2, 242-

2)3 Ast=5 wiAd 5 9l

o]7]A, A1 L A2 BAZ(251-2, 252-2)0] A1 We]l AFM olartA AFHl Al L A2 EFZ(241-2,
242-2)7} AIEZ wjxEtE guE= Al L A2 AAdZo] x

QAES MAEE AR AT S A ool ATHE AL oM, 4 A £ folE AL s 2
i

I F0e Hrz o R A A= 24249 5= . ojul, AdwE A1 L A2 AAF(253-3)°] A5
W oAe He ARE YEE wixd 5 gl

T 262 T 249 WYEAE TAT Fot}, 6 Fz3hH, B wtyol o AAde mE HFY Az BF
(2002)9] W3 (2003)= AL =L A2 Zéﬂ%—(zm—s, 252-3)0] A5 H A6 W(5, 6)O0 7 AHFE] Az AAY
o224 el AAZ(253-3)02 449 4 r}.

T 278 Bodbgol o AAjdo] wE HEE Az EE(2004)2 AAEES AEFH o EAZ Aoln | & 282
T 279 X-X© o W& ddxo|tt. = 27 ¥ Xk 285 FxEd, B oubgo] o Axdo) wE HEE Ax BE
(2004)& A1 (1) Aol ¥iXEH A1 M= AF(231b) 9} A2 W= HAF(232b) Alold] HiXEHE F7} HASF

)3

1
(261)5 © 23 = Qlvk. oo wet, at AR StellA Al M= Hd=(231b) ok Al2 = 5(232b) Abolell

A AT S Qe rA AR 5w 4 g

F7F AAT (26D 9] FHE 58] AT o glh oE 5o, AF(251-2, 252-2)3 vpvbA| o] A&
98 5 oo @8, S AAE@)T AAF(251-2, 252-2)0] BAF An2 F4E Bar gov, Aol
@ ARz 948 5 A AT Sol, 37 AAT@EDE AEA 54, ol A SN HaE 1% o
o dAsty FAE LT ¢ duh. =3, FUF AAFT(261)2 LEA A o]9]o Ti0,, BaTiOz;, Al:03, Si0p,
Ba0 Sl HEE 1% o4 A/AE EGF & dlrh. ol mel, vl mi ¥ Adste AgES B4
2 % g

T 29¢ = 279 WyeE EAIg Aol ® 295 FxeW, & wgel o AAdd] wE AT -
(2004)9] W3] (2005)= Al D A2 AAZ(251-5, 252-5)¢] A5 =D A6 HW(5, 6)oz Ao A=z A4
o7 A shfe] HAZ(253-5)0 % AZ4" & g},

30& 2 dHel o A mE HIY AR F5(2006)9] AAEE HFHOR AR &Mﬂ%, = 31
030 B 31E FEetd, o Al mE A5 -3 (2006) 2
A2 A=5(231a) el WA H= A1 AAF(251-6), A2 A2 A=5(232a) ol WA == ﬂz AT (252~
S s, Al "M(DeRRH 7] Al 8 A2 WE A50121, 122) F 7] AL "6 7P 7oA o
W AS7A 9] AL BE e A71E L, A7) AL (D] Ao R Y] Al A2 Ad S
(231a, 232a) Aol WX Al 2L A2 =FF(241-6, 242-6)9] LT/ 9] A1 HOP%J A 2718 H2ek & o,
HI<H2E W5 4 Qlh. ool whh, A EXeh Hshe WAs S7AA 1# AEs PN + A4

wrh vl WE (1109 AL WE Wi A0S T @ W, H<T/2E WS 5 Tk 3, Hidie/2s
WEG 5 gtk Hob /2 o] gel Aol AdFel €8 Ug AH4 By wusk Aske Selt o) diel

oBL
r_>.i
2

=] &

e uo(‘
4

=l

=
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T 328 & 309 WHEdE A Aotk & 328 Fxehd, B ol o Axde] wE HFE Ax §B
(2006)¢] W& (2007)= Al L A2 AAZ(251-7, 252-7)°] A5 L A6 H(5, 6)o= AFHo] A& A4H
oz2x e dAF(253-7)02 949 5 3l

T 332 B iyl o Ardo o

% 339 XII-XIT® o we& dio 2 02 4358

FE(2008)2 A1 2 A2 A %—(251—8, 252-8)0] A2, A5 D A6 HW(2, 5, 6)o7 AFHo] & AAPoTH

shte] HelF(253-8)c = 44 4 Q. A ule} o], dAF(253-8)0] A2 WS BT
kil

g =%

X TA
5 o= o =] A o=
Fud 4 glen, A5 R A6 W AT G e FHY F A

AP A FE5(2008) 0] A =S HFAoR mAIRE Aeln, L 34
= = =) ) Z

Fxshd, 2wy

rr

35 & IHel A Aol whE AFE AR BE(2009)9] AAEE JfEFA R AR Alolv, & 362
359] XIII-XIII o we& JwEo

=y
a
=y
a

5

T35 2 & 362 Fxspd, B odte] o AAde] wE ZEd Az $F(2009)9 Al 2 A2 =535(241-9,
242-9)°] Bt FAGD2 A1 % A2 AAF(251-9, 252-9)9] Hat FA(12) B ek FEA F At

2 o] o Axde] wEH Al D A2 E52(241-9, 242-9)9] FHF FAGDE A1 D A2 BAZ(251-9,
252-9)9 i FA(12) Bt ghAGte] =35 HAFo] Wi WHS U 4 9o, oo wa dlujyo]
Mol HAS AA ] A=d AR FE(2009)9] 7]3(180) 7] 13 HEE FAA A F

Al D A2 EFZ(241-9, 242-9)9] H FAGDE Al 2D A2 94 4%(23131 232a) TE Al E A2 M=
A=-(231b, 232b) o] F3FHA2 57 A - A ixéfz} FAE B Gd § Jdon, dAZF(251-9, 252-9)9]
A FA(t2)E Al 2 A2 94 #A=(231a, 232a) A9 57149 570 XVOM A% FAE a3 gd F
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