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The present disclosure is directed to etching compositions that are useful for, e.g., selectively removing
silicon germanium (SiGe) from a semiconductor substrate as an intermediate step in a multistep

semiconductor manufacturing process.
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The present disclosure is directed to etching compositions that are useful for,
e.g., selectively removing silicon germanium (SiGe) from a semiconductor
substrate as an intermediate step in a multistep semiconductor manufacturing

Process.
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QEEEETEEE-D
Q& LEELY T
B 20401 e )

[ 55050 478 ]
ETCHING COMPOSITIONS

CAEIEEED
HHBR SR R X 5[4

[0001] AfFHEEEERN2019F2 H28 H 42 H 7Y 3= B H A ER A
HH 55 25 Fr 58 62/811,600 LA F 7220184212 A 3 H 42 H HY 3= B 5 A1) & iy
5 L PP 9k 62/774,3820 (B 1 - 3% S ER IS HAY N B AL IE LLE Ay % Be 1
HFAKRFLME RS -
% B N BRI FH B

[0002) A % 5 82 W & 4 A B 7 &b Zl 45 B ¥ (etching
compositions) DA K {5 F &R ZI4H B 109 7574 » FERIH » REIE B AN B %
AR eh ZIZH ) - 5% % eh 2140 54 o] 11 HoAth % B2 69 20T & /Y A7k
(exposed or underlying materials) » 5§ %14 J& % % (metal conductors)[f]
40 > §d (copper)] ~ BH & #7 K} (barrier materials) + 4& & %8 #7 £} (insulator
materials)[ 41 > &1 8 (% 8/ B AR (low-k dielectric materials)] » 2
AL T A28 5 1 3th & 2 9 §% (silicon germanium) <
CIESE D
BEARTHNETR

[0003]) )58 T # (semiconductor industry) TF £E 31 3 5 /D # &
T #£ & (microelectronic devices) ~ B &4 A (silicon chips) ~ & & B~ 25
(liquid crystal displays) ~ MEMS [#% 1% & Z4%:i(Micro Electro Mechanical
Systems)] ~ EJful&R E&A (printed wiring boards)EIE (Ll 2 ¥ o B B T~ FE &

£ 1H #3] HEWHGRHEE)
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1875607

(electronic circuitry) f1 & T 4H 4 (electronic components) Y K ~F
(dimensions) DA K2 ¥ /& b & 2 % & (density) » i jY T2 T HITRAS B .
(integrated circuits) IEFE & /1 J* 5 {H & §% )& (circuitry layer) Z [EHV4E % &
(insulating layer) .~ BT RV AYE E (constantly decreasing thicknesses) [/
Fo % A K /N BY 85 8 K <T (smaller and smaller feature sizes) [fij # J& &
(layered) B¢ HE & (stacked) o HI 7Y 8% 5 i BUR T E &L 4 /)N (shrunk) - [B 2
(patterns) £ % & & /v » [ H jT 4 1 € 2 B (device performance
parameters) & fi[1j8z % H & 5% fi (tighter and more robust) » &5 R E » 1E
ItE < Bl H] 47 25 7 (tolerated) HY 5 e A~ 5] 5] BE 1 it 8% E/NHVFRF BT 2
LI A E 50 7 4 A B B e B KA — (R R

[0004]) 7F I # & #& & F% (advanced integrated circuits) By 4 &
(production) > 75 1 fx/ME (minimize) 815 = 1Y 25 [ AH BR it < 5 R DL e
i f£ (b (optimize) M B » = kA {Ek4Z %% #8 (high k and low k insulators)i5
Wi & > DL K UC O HY [% B & 771 F (assorted barrier layer materials) 2 f#% {8 H o

[0005] &Y 3% (SiGe) n] LA JE - E e ~ W B R8s »
MEMS (ffii% 8 % 48) ~ Bl 4R AR BUE DL 2 ey 8 b - fE B3R 4
(nanowires)F1/E¢ 535K | (nanosheets) o 22 HI AR » & 0] AL HAE & —
2 5 1 7C {4 (multigate device)[ 2& 40 — % B & 15 20 & 5 78 (field-effect
transistor, FET) » {f]40 » —38 %% = B M FET (gate-all-around FET)]H 2 —
[ HlR A7 o

[#FHAANE]

BBERNTHBE

[0006] ft-F-E A T FHY & (construction) i > 85 $#% (SiGe) 4L H 7
24k o Z] - AE SiGe 2 & & B B A Y 5 A B K JT F B8 8% (device
environments) ! - {15 {[E #7 1 g @b ZV Y [5) B - A HY g B 2 17 il 2 LA

F2H 3] HEWHGRHAE)
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HA 725 - ZSiGeff 2L HEMBIPMEBEE - M&EE
(dielectric) A1 68 I = 1 ~ 7 1E T BY & K £E £ 14 6f %[ (highly selective
etching) B B i {4 & 77 {F 2 R (device yield) DL & £ Z i (long life)f & 2
Y o F BY SiGe Y g %] 5 7 (etching process) 5] By — fll & 47 i 21 J5 74
(plasma etching process) - {H/E » {Ea% SiGefg . f — & A eh 21| 75 7% 7]
AE ¥ 7 1 4% &% [ (gate insulating layer) 81 B AG ELAR 2 FEYE —F S
Wi & 7E B 18 (damage) © FhAM - 5% BR 21 50K BT A #5 rf 6f 21 4% il Ak 2B i
(gate electrode) i 2 B AV MR B & B & — H 7 AV L EREERE
b o B & A HY B SR 1 (electrical characteristics) 1] Bi % 2 [ 3 ) 2
(negatively impacted) - & " ## R B HAVELZIEE - HIIIHY PR T (4 B
i 4 B2 (protective device manufacturing steps) o] DA#¢{HE R » (H{AE— =
5 09 Bk A (significant cost)” T o

[0007) AREBBEANSGAHBRMALHEERFELER FERICH
o Ay i B2 g (hard mask layers) ~ & f A4 R 31 40 > SiN ~ 2 & 49 (poly-Si)
B SiOx] LA Fe flk /P & Je& [ 40 » SiN~ 2 & 85 ~ SiOx~ B #2 5 S (L) (carbon
doped oxide) B SiCO] 2 % 13 14: i & ZI SiGe Hy 4H Bl ) B2 J5 7% » FE 5 7l
oo KA BN A B BT A DU A R ko 2B e 2k BE 15 1 ek 2]
SiGeHV&Hp V) B /5 7% -

[0008) FE—{E HHET » AEEBAST G —-HEE S T IIHYELZ]
SRRV R & ¢ a) £ /0 —18 & %% (fluorine-containing acid) » 3% £ /0 —f#
= & % B8 2 € & % (hydrofluoric acid)3( /<& AY % (hexafluorosilicic acid) ; b)
% /b — 1l F (LA (oxidizing agent) ; )% /b — 18 #& B (organic acid)=( HEART
(anhydride) > 3% £/D—fHH # 4 & = 5 #% (formic acid) ~ L& (acetic acid) ~
[#% (propionic acid)=l | B (butyric acid) : d) £ /D —1ETE & L2z (polymerized
naphthalene sulfonic acid) ; ¢)% /) —f&Ef#(amine) > 3% 2/ —fEFEES—EAT

F3H 3] HEWHSRAE)
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H B2 © N-RiRR3 - HAR ZBEFE VI OHENH HU A 2 Ci-Cslr B
(Ci-Cs alkyl) » RyZHECEEFZEMEHHROHEN 2 C1-Coli ik - LU RsZEEFE VLM 117
OHHUfCZ C-Cafii Ak - LAREK -

[0009]) 55— HET » AFEB\BEANETHU—BEE FIIEY
A RyRr e ¢ DU e P 1 20 B — FeR @ 20 4H e ) 2K B il — & — SiGe i iR
(SiGe film)dy - FH A E M - B LIS PR SiGes# A -

[0010] FEXFZIN—HHHEHT » AFEBENEHL—ERED LR
FIT 18 20 B — F U5 VA 10 4 P e HY 9 £ (article) Ry &8 Hop sz Wi ig —F
BRI > —EIEER)

[ &t 7= ]

BEABR A

[0011] MR FTERY » BRIES A » BT A #RER T otk
M T DUER fig By {5 ¥ 7% 4H ) Y 48 & (total weight) 2 B & 1 77 b
(percentages by weight) - [FIESSH 0 BH » IR1E B & (ambient temperature)
WA E B HB NN REIT6 LA e RE2TRKE(C) 2 -

[0012] —#&iE AFEBBEANETHUL—EeZIERY(Fa - —
T R B M RS PR SiGe Z 6 ZIH L)) s 6 > Zeh ZIsH I &
DE/VP—EaRk 20 -HEaalEEs 9k HF)EONHEY I
(H2SiFe) : b)% /b — i & (L H(oxidizing agent) » Z £V —HHALHIEEBAL
S (hydrogen peroxide) ; o) /b — T HHEE - 2/ A KK E S HK
Ll ~ WEEECT G d /b —aR etk o2/ bl - 2/ —1dhg
BHE—BA TE(EERD 2 © N-RR:R; » HAIRZEEFEE M # OHE{NH, Y
RZC-ColiiA: » RyEHEEENH #OHAL UL Ci-Colii A DLURRyZEEFZEM St
HOHHU 2 Ci-Cefiikt - LARDHAK

[0013])] —fiki 5 > AFRBEATHEZHARYI T UEE 20—

=

%

FA4H 3] HEWHSRHEE)
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1875607

fE (0 - {9fE ~ 3fE 478 ) & & K (fluorine- containing agent) » [ i FiT 1t
ACHY & w8 B2 AT DA — 7 I 4% B2 (inorganic acid) » 5% S HF B HoSiFe o 1 5
LEEMF 2V HealEE —BEGAAERENETREZ
HEY) 2 20 REJO0.Iwt% (Fla0 - £/ RE02wt% ~ /D KEJ0.4 wt%o ~
Z /P REI0.S5Swt% ~ E /D KEJ0.6 wi% ~ /DK 4908 wi% ~ /D K L1 wt% ~
E/DRGL2 W%~ £ /D RE 1.4 wtBsl 2 /D K& 1.5 wt)F] £ 25 R &2 wt%
(Bl > 22 REY1LIWt% ~ 2L RG18Wt% ~ EZRY1LTwth ~ EE KR
&1.6Wt% ~ 2% K&J1.5wt% ~ 22 KREJ1.2wt% ~ £ % K& 1 wthsl £ %
K EJ0.5 wt%o) o A 77y 54 PR 5w P SR 48 - 32 (5 * {F 6 Z 2L A2 (etching process)
EH 0 2 & B O] DUE #E (facilitate) 138 58 (enhance) fir {£ — P E R E R
1y SiGe % Fx -
[0014] AEHBBANESTHEEZEKY B EHE G MHERNRME
¥ & F (microelectronic applications) 1 /Y £ /D —FfE (H 40 - Wi fE -~ 3FE 5
4fE) B ALK - BENEAR L rEAE s BARR &L (oxidizing
acids)s ELERFA[ 40 » 5% BZ (nitric acid) ~ A #% % (permanganic acid) 2 8
#% % $9 (potassium permanganate)] > #8 & {E Y (peroxides)[ 40 - #@FALb
= e & i | (B ®) (dialkyl peroxides) ~ #& & {b K (urea hydrogen
peroxide)] - & 5 ti& Bz (persulfonic acid)[ f1l 40 » 7N & N bf 1B & b B
(hexafluoropropanepersulfonic acid) ~ H 5 8 & fsi i (methanepersulfonic
acid) - =& H {7 #8 & 1 [ (trifluoromethanepersulfonic acid) @ p- HH & 18
S B B8 (p-toluenepersulfonic acid)] fz HEEXE - EH 55 (ozone) » 8 & 78 %
(peroxycarboxylic acids)[{¥%] - #E 5 L (peracetic acid)] fr H.EEET - iEbh
fi% (perphosphoric acid) &z EEE T » B R B8 (persulfuric acid) Fz E & 55 [ (3]
a7
(tetramethylammonium persulfate)] » #8 & & (perchloric acid) &z HEEHS[ ]

~

W o @ Wi B #% (ammonium persulfate) I #F B [

55 H 3] HEWHGRHE)
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1875607

40 > MBS #% (ammonium perchlorate) ~ 3 Z 8 #(sodium perchlorate) T i
2[5 VU H §% (tetramethylammonium perchlorate)] - DA & 8 i % (periodic
acid) fe HLERAA[ 40 - B HAEE - 2B bHEE $% (ammonium periodate) B¢ 48 i i PU
FH $% (tetramethylammonium periodate)] 75 45 & (B 5| 0] B g s £ 4H & 6L
ER -

[0015]) FEREEBLHF - 22/ —TERALE 0] LS IEA KB E
NEHIEZIE K 2 BV RGSEER (Pl > 2/ DPRLJOCEED ~ &
DRGTEER ~ 2V RLISEHED ~ BV RYIEED ~ /D KRE10
BHE% ZVRNINEED  £2VRYIBEEIXNEDRYISEEDR)
FIEZRL20EER (H40 > EZ KRG8 wth ~ £L KEJ16 wt% ~ £
Z RIS wth ~ X RE14 wtD ~ 2% RE12 wtB = £ 2% K410
wt%) o N E WP R A 0 B (5 ¢ 5% R ALK AT DU 2 R B 58 (I A —
FEREENR LHISiIGe ZHEFR -

[0016] —fikiE @ AFBEAFTNEZIHKY S UG£V —
T > WA~ 3TEE4tE) A R s el - R BRI d - %A
R T LI ~ 4B ~ WU T B - X BB AT - 2 A REERT
a] DA &2 B B BF (formic anhydride) ~ /2 BT (acetic anhydride) ~ N EZ BT
(propionic anhydride)= ] [iEfT(butyric anhydride) o {46 B EH o » 3%
£/ — A W R ] LS A F R BN SR 2 H k) 2 2
DREGIOEER (P11 > 2DV RNISEED - EVRNI0EER ~ £
WDREASEER ~ 2 VRYS0EED ~ 2/ VRYSSEERHZE /D RE
60EE XTI 22X RLIOEER (B - £ % KRLIBS wt% ~ £ % K480
wt% ~ £ % KETS wit% ~ % K70 wi% ~ £ % K465 wi% ~ EE K
4960 wt% ~ B % K&I55 wt% ~ £ % KEI50 wi% ~ B % KEJ45 wihs &
2 REJ40 wt%) - A EAHH Gm AT _E - B85 © % H I BB ]

6 H » H#3] HEWHHHAE)
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1875607

DL fre 2 FO 3 5 i 42— -F B AS B R EHYSiGe Z B Pk -

[0017] AZE{FEAN T ZIH LY — kit B & 2 /0 —EEE&1E
== BCF (F2h%) [poly (naphthalene sulfonic acid)] » B0 - {F&—FH
i MR SR A HI R (selective inhibitor) - R EE BRGHIF - ZE &1L
g o] LU — M B A T H L2 S HEATREE

~

\

SO5H

Jn

HngE3- 4 556 - BHRNESILEBEE 2 EHE L EEIREH
il (commercially available examples)f & 1] 15 5 I T A H A5 A R A 5
(Takemoto Oil & Fat Co., Ltd.)dYy Takesurf A-47 Z %I &E i (Takesurf A-47
series products) - {£ F L BEGHI 1 - 3% £ /D —fE B S 250 B ] LUE K
KEBBNENEZEKY) 2 2D K& 0.005 EE% (F140 - £/DKREY
001 EE% - 2/VKEJ002EED - 2/ VR 00BEED - /DKL
0L04FEED - 2/ VKRG 00SEEXPHE DKL 0.1l HEED)F| 2 KA
0.ISEE% (HI > 2% K& 0.14 wt% ~ £ K& 0.12 wt% ~ 2% K
&) 0.1 wt% ~ £ % K& 0.08 wt% ~ £ 2% K&J 0.06 wt%sl E % K&J 0.05
wt%) o N E W TR - B(E & SiGe (EH A X B ENEHELZ]
R — L ERBERE IR 2 - 2T S (C 200 o] DUSEE M i
fI] SiN ~ 2% B 8 (poly-Si)AT SiCO HYE Bk -

[0018] —MxME @ AXBEBENENEZELY I EEEb—
fE(PI40 - WafdE ~ 3fEECAfE g - ER L BB T - e lEg—BAH
TEHAEEZEAD M © N-RiR:R; » H AR ZEEE M OHEINH AU & Ci-Csfit

BT H 3] HEWHSRHAE)
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1875607

B RoyZ HEGEE R My OHE 2 C-Cofii B » DA R E ZEFEM i OHEf L.~
C-CGsli & - EACEZ2AOD BN 2 @bl Eas ~ 2N K
(diisopropylamine) ~ N-] £ / iEf#(N-butyldiethanolamine) ~ N-(3-J#EL PN £L)-
. Z g W& [N-(3-aminopropyl)-diethanolamine)] -~ N- 3 £ 2 [§ & [ &
(N-octylglucamine) ~ N- /7 35 [ & i (N-ethylglucamine) ~ N-H EL 78 [F & e
(N-methylglucamine) L k& 1-[ # 2- & £ £ ) B & 122 N B
(1-[bis(2-hydroxyethyl)amino]- 2-propanol) °

[0019]) FEREEHLHF - ZE2/b—TEETUZRAEEBEBZENE
Y 2 4H ) Y 2 /0 R 490.001E 8 % (fl40 > £/ REJO.02EER ~ £
DR EI0.00SEE % - £/ K4J0.008EE% - £V K&J0OIEER ~ £/
RELONLEED - £V RODSEELXNE DV RNONEED)FEL K
LOISEE %R (FIa0 - £ % K014 wt% ~ £ % K012 wt% ~ £ 2% REY
0.1 wt% ~ 2% K470.08 wt% ~ £ % K £J0.06 wt%s £ % K £70.05 wt%) -
RFEEWHE BT R - 185 ESiGeff HAEEBNEHEhZI 40 )
e — 1 B B R 20 > 5% B o] DUEE 2 14 th 41l 1 SIN ~ 25 &L B
(poly-Si)F1SiCORJ F& [ -

[0020)] —fikii & > AFBEANFIVELZIH Y o] LEL & KIE R
— /& Bl (solvent) = f£ F & B G o » 8% /K 0] DLIZ 25 B T HY (de-ionized) fj
H #8 45 64 (ultra-pure) » R & 75 75 1% 4H {57 (organic contaminants) Lz B — &
REJ4 2 REITH B EX 4 (mega Ohms)B( £ /D K& 17 1 EEUEHY £ /N & H
R (minimum resistivity) - f£ LB IGH G » ZKEE —BE G/ Z LA
HE 2 e 2D REI20 wt% (Fla » /D RE25EE % ~ £/ KEI30
EED 2 VRYISEED - 2V RNI0EER - £V RLY4ISEED -
EOPRLSOEED - Z/VRASSEERHNE D RYOOEED)FI £ LK
TS5 wt% (F140 > 2% RETOWt% ~ £ 2% RKEJ65 wt%o ~ 2 2 K&J60 wt%

\

£ 8 H » 3] HEWHHAE)
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1875607

EZRESS wt% ~ 2% RKRES50 wth ~ £ 2% KEJ45 wtDE, 2 % K 4740
wt%) o AN E W AT R - BE R KB EGR I 5% H LTI
75 wt% o T & A A it 18 B SiGe i 2 2R R (etch rate)[fy 1F 61 % B &
(R TEHERR - S5—HHE > AHEHERTRS > BE  AEBEN
ZHYERZ4H R ) e B & — R E AL ZE HY K (B140 > 2 /D K 4920 wt%o) 2 4 157
e 7 f# HY (solubilized) Fr A H L 4H {77 DL K & %0 6 ZI %7 AE (etching
performance) I HY[# (i

[0021] fEHEEELHIP - KEHEANZTHYhZIH Y W] LU —
B & e/ —FE (B o WA~ 3T B4 7 ) A %05 Kl (organic solvent)
FEFE RGO T - &2/ —1EH AR 1] & —HEE (alcohol) Bl — &
Yt P& Bif (alkylene glycol ether) - & W YA 1B B < R# P8 &N B
(propylene glycol) ~ =  fg (hexylene glycol) - 1,3- N — fg
(1,3-propanediol) ~ /. —f& T fiif(ethylene glycol butyl ether)#13-HH & 5-3-
HHE:-1- T B3 (3-methoxy-3-methyl-1-butanol) - e FE B @I+ > &z £/
— A IE B o] DUE I a% eh ZI4H Y 2 /0 R&Y10 wi% (filsm - 27D
REJISEED ~ £2/VRLN20EED ~ Z/VPRLI2SEHED ~ £V KE30
BEEPHE/VRAISEED) T £ % KREJ40 wt% (Fla0 > £ % K&J35
wWt% ~ £ % RKRE30 wt% ~ £ % RE25 wt% ~ £ % RE20 wtBE £ % K
Z915 wt%) o

[0022] fEHEEEBHIP - KEBENERYELZHY) 1] DL —
B E e/ — A o WAE - 378 B4 )i R (sugar alcohoD) [ 40 >
1 #& B% (mannitol) B¢ LLIFL % (sorbitol)] - fE FLEE B G ] 1 » 8% £ /0 — i
i u] DU T 8% eh ZI 40 ey iy 22 /D K &€90.001 wi% (140 » /0 K %70.002
EE%  £2/VKRH000SEER ~ £V KRLYJOOIEER ~ £/ KEJ0.02E
BERNE/VKLO0SEE R)F] £ % KJ0.1 wit% (B4 - £ % KEJ0.08

F9H 3] HEWHHRHAE)
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1875607

Wt% ~ 2% K490.06 wt% ~ E % K490.05 wt% ~ E % K£90.04 wt% ~ E
% K&J0.02 wtBEL £ % K 470.01 wt%) o 7 EHHE G PR & - 815 -
TEAR S BN BB ZIH Y 2 N B & — B o] DA 28 G 1Y el 2] 23K
22 (polysilicon etch rate) e

[0023] fEREERHF - KFEGEANSHELZI4H Y ] DLE—
AL E /D —E(FI > WTE ~ 378 54 7E) I % (boronic acid) o 22 {J]
 ZWE T LU EA THREZ P R-B(OH), » HHRZC-Cio
v 77 #k (ary) BURE TT £ (heteroaryl) » Ho o 57 AL B 5 77 A 0] DLEE S 1
st AL Z 6 (Fam > 1~ 23~ 4~ 586(#) Ci-Cioli ks - &
Y i B& < o &8 B B & 7K 8 B2 (phenyl boronic acid) L K 1- 25 i B&

\i{:l.'

ST
B

(naphthalene-1-boronic acid) o

[0024] EFEERBHF > ZL2/D—HEWEE 0] LUZ 1 Z eh ZI4H Bk
PRy 2 /0 K&0.01 wt% (F140 - £/D RE0.02EE% -~ £/V R40.05E
E% - 2V RGOIEED - £V RKNO2EEXPHNE D RLIVIEED)
F 2% R&J0.5wt% (FIH » 2% K&J0.4wt%h ~ £2Z REJO3wth ~ £%
KEJ0.2 wWt% ~ %% K&J0.1 wt% ~ % % K 490.08 wt%E, % % K 470.05
wt%) o A E R R S - B  EAEBEBENEWEZIHKY) 2
A L& — B % 5] DL S10 < ZI 2R % o

[0025] fEFEEBH T - KEBBEANETHEZIH LY T LB H
—pH{EG R 2DV RGL (F1A - £/ KRG1.2 - 2D RG1.4 -~ Z2/DREY
1.5~ Z2/DbKR&1.6 ~ 2/DKREL.8 - 2D RE2 - £/ RE2.2 - /DK
2. 4802 /D REJ2.5)M/IECE 2 REY3 (Pl » 25 KR42.8 - 2% REY
26 2 RE2.5 - BHRE2.4 - 2 RY2.2 - BLZRAOKEL KR
1.5) - AmEWHEmTRE - BE - —HEA —FN36pHE Z&f
ZIGH B A g B A HEE R — -k &R - Sio) 2 B4 HYSiGe

10 H » £ 3] HEHRHED
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1875607

BN W EERN— e ZIH kY i B A —HEN s K-k &
MRteRZIER R - & - BE 1 —EEA —E N 18YpHE 2 88 ZI4H )
A fE N & 58 B% Mk (strong acidity) & & f 77 ## (decompose) F: &5 fir % 5% 4H
R ey R

[0026] ib4h - fEFEE B HIF - A E N A By eh 240 5 y) o]
PA& A 1F R £ BE2H (77 (optional components) 2 i T (additives) » 55 W pH
&4 87 & (pH adjusting agents) ~ J&& &f f] (& (corrosion inhibitors) ~ [l /&
MR - WS Iney A IE R - % A Bl (biocides) PL K ¥ U El (defoaming
agents) o &5 4 BRI < R # B & B[40 - T Z 1% EE (polyvinyl
alcohol)] ~ A& B [ 140 » o b £k — 2 B% (iminidiacetic acid) ~ N 8
(malonic acid) + ¥ (oxalic acid) ~ BEIFE (succinic acid)F1%E 5 B (malic
acid)] DL e St Bz (140 > B B (boric acid)] - & 8 HY 78 0 B & o i 1] &
= F A A e B W B (polysiloxane defoamers)[ i 40 > & - BB Y & 2
(polydimethylsiloxane)] ~ % 2 — B B H fif 55 & ¥ (polyethylene glycol
methyl ether polymers) ~ B2 & 7 {2/ B8 & N 1= 4L 5 ¥ (ethylene
oxide/propylene oxide copolymers) L fz B2 &8, PN A it £ Ui HY bk % £ SR B
{E471 (glycidyl ether capped acetylenic diol ethoxylates)(ZE 40 4 & #ft 7 25
I EFIZE6,717,01955 2 g ilte » 3% B ZE 15 B9 O0F A A ZE DUE By
2% o &Y S EE MBI < o o 61 5] B B B 7 14 (cationic) ~ f2
#: (anionic) - JE B+ 14 (nonionic) 5 i M: #Y (amphoteric) o

[0027] —f&IME > AFEBWBBASLEEZIA LY o] LEFH —HH
= WY SiGe/ 1 & A BL (B 40 - SiN ~ % § &Y B¢ SiCO) ah 1 2 £ 4 (etch
selectivity) (7N Bl] — = Eb B #Y SiGe fift 21| 28 = [ 38 /> BE A4 ) 6 Z R %) - A%

Ry /D RE2 (B> 2/ KRG3~ BDORGA B2/ORES -~ B/DKRE6

11 H » £ 3] HEWHRHED
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1875607

2/HRAT ~ BHORELS ~ ZHOREL9 ~ £2/HORLI0 -~ 2D KRLLS - 2
DREI20~ £/DKREI30~ £/DREJ40E £ /D REIS0)M/E 2 L KEIS00
(Flan - 2% K&100) -

[0028]) fEHEEBEIF » EEMBEEGF  WRLZPN—1E > £E
BN BB eh 7 40 B o] DURE R BE BR R N EI 4B A~ I — FH K X
H o ZEHEGHEEG R TYIFEEAYEEAE - BHEY - LR K (oxygen
scavengers) * VUK % ¥ (quaternary ammonium salts)[ £ & VU & % & & (L
%] (quaternary ammonium hydroxides) » %41 TMAH)] » B 28 » @ 1 %
(alkaline bases)(Z&41NaOH - KOHFILiOH) » JE B — J¥ 0 B /Y 55 @ 0E M
Bl — A - &A & ALYIHY{E &Y (fluoride containing compounds) »
iff JE& 7| (abrasives) 1Y i B8 (silicates) » & 75 25 7 WA (I 7% & & E (hydroxyl
groups) HY ¥§ % ¥ B (hydroxycarboxylic acids) - /K A j# 7 % [ (amino
groups)HY & % B % % % (polycarboxylic acids) > 8 J52 (silanes) [ 40 > 52
& B 7t (alkoxysilanes)] » R R {E &) (cyclic compounds)[H 41 » AR
(azoles)[3E 40 Mk (diazoles) » = Mk(triazoles)sk, UMk (tetrazoles)] » = I 4H
(triazines) » LR & A 2/ VWM EBEAVEREEY - FOEI K
(substituted) B AR HU A HY (unsubstituted) Z5 8 &% YA HY B AR A HY B 2 it
(biphenylethers)] » %& & %] (buffering agents) » JF W &8 i 1] &1 7 (non-azole
corrosion inhibitors) » L K £ /& B8 (metal salts) [ 40 > < /& 54 (£ %) (metal
halides)]

[0029]) AFEBBENAEWNEZEK T UEHEEKRZEE D
mEma i fE o RETUE LK —EEHEOFAWEEKR Y ZE
(blending) M F f - Z EH T AV E — [ &H LY 1] DLE — |ALE (B
20 > H02) Z — /KM 7 7R (aqueous solution) 5% E&H F1 HY S (& 5 )
o] DL & A B 1L 78 7 btk 1 (predetermined ratios) T ~ 2 — & 45 ¥ =

B 12H » £ 3] HEWHSRHED
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1875607

(concentrated form) ” A ZE 18 88 N A BV ER ZI4H B )~ Tl er 4H 0 > i 2 15
Z WA YR E e EE - AZBBENE ZebZI4HKY) -

[0030] fEHEEELHIF » KAEBWBNSHU—ERH U Z—&
Az —(ESiGeHENFERBENR 2 HERFG - ZTETLEEL
AFEBBENEN—EZH LY KRB —aF7Z 20— [ SiGeH Y
PEBEN - BUBRZSIGHE I o Z AT LU — 8 & 11 & #H il
B 2 1% DL — B 75 Bl (rinse solvent) 2K Bk (rinsing) % 1 2 85 At F0/
B % H RS B 2 (R RZ KR (drying) Z P B RS AR - e REEBPI+ - Z
HERBEABRAEZ FERBERANZ —2BEE BN > Cu)E—
TR (I - SiN ~ £ F AV ESiCO) » BHIMF @ % ST AR EERZ
RESEED (P ZARYZEEDPH LA RN EE D)WL LZ T
BRERAZ —eBERI— N EK -

[0031] fEHEEBLPIF - Ar{F— P EEERNAYSiGeH i 1] LA
TE#% SiGe# i A & £ /D KR&J10 wt% (140 » £/0 REJ12 wt% ~ £/D
RE14 wt% ~ /D REJ1S wt% ~ £/DKREJ16 wt% ~ £ /D KREJ18 wt%BE,
/D REI20 wt)F1/ B £ 2 REY35 wt% (Bl » £ 5 R&EJ34wt% ~ £%
RE32 wt% ~ £ H REI30 wt% ~ £ % REJ28 wt% ~ £ % KREJ26 wt%
F L REI25 wt% ~ B KEI24 wt% ~ B H K22 wt%h ~ £ % KEJ20
Wt% ~ B 5% RKEY18 wt% ~ B % KEJ16 wth sl 2 % K&J15 wt%) Ge -
R R BE RN —EH F 35 wtBE D R 10 wt% Ge
AR - — &A1 REI10 wt% 2 K&Y35 wt% GeHYSiGesH# 5 1] DL i
B G — e ZIAH e e — P ERER B R 2 -

[0032] fH L BREHIF » Zebzl AR E& TIRE

(ARt —&H —SiGeHE /Y [ B RS AR

(B) DAk B2 i #6710 69 — T8 &b ZI 4B R V) SR 32 8 % F B RS AR

513 H » £ 3] HEHRHED
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1875607

(C)PL—EZ 1 &y B s R AR i -FEREMNR - DIK

(D)BEFVEHN > 52 B R AR B4 - 3 g bR E R
i - /& K (compromise) % - 2 #% 7 R #Y 58 F& 1% (integrity) 2 (T ] & Y
e

[0033] &A B4t 2 /574 T ¢ 8 21 7Y SiGe & - E G £t 1] LA
& H A %2 B ¥E 68 %) (organic and organometallic residues) DL Kz —
{1#] % [ HY <2 J& R (L) (metal oxides) » T {2 91 HYFs £ B 4 BR IR W] 11 &
ZIBAR & P B

(0034 ] Itz B i 2oy - Z RS A M ()40 - & [Bl (wafers)] Hi A2  {%
4y ~ 8y $# ~ 111-ViE £ & ¥ (Group 1II-V compounds)(5& %1 GaAs) 2L It
ZAEATHE AT ERERY o 22 F A ERR AN ] LSS & A W EE Y AR R
BRI 45 1 0 58 20 4. 3 A (interconnect features) [ 40 » < J& Z &3 (metal
lines) M1 71 AT ] o W (E 7Y G P i fe 1Y 2 & Bl &2 J& & & (metal
alloys)E & > (HAMRKF © ga(aluminum) ~ LUSE T L& @ {ERY$E(aluminum
alloyed with copper) ~ #i - $k(titanium) ~ $d(tantalum) ~ $f(cobalt) ~ #¥ ~
F{bgk(titanium nitride) ~ F {b$H (tantalum nitride) DA K $& (tungsten) - 3% 2%
FERG AR I LLE 5 [EfE /18 E (interlayer dielectrics) ~ % F Y ~ S (bW
(silicon oxide) ~ & LAY (silicon nitride) ~ (LAY (silicon carbide) ~ & (E$k
(titanium oxide) DL Kz #26% & (BB (carbon doped silicon oxides) °

[0035] —f{[& ~FZ Ao B ARk mT DUAE i (£ ] & B8 Y 5 04 T 4 122 il LA
8% BR 2 4R R 55 W0 3% et 2 &H B ) B UAE — (B 5 18 (tank).Z 77301 H K
i -1~ E A8 A MUR A (immersing) K1/ 51 (submerging) 2 8% 8 21 46 B
2 ez eh Z A B TE 75 (spraying) Y 8% 1 B RE B 2 F 0 S aZaRZl
2B RO (streaming) R 3% BB AR < b > RIEF Z MG -

[0036]) AFEIEENTHYELZIH Y ol 1 & 2 — K RE8ST (H

B4 H 3] HEWHRHED
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1875607

- FEREI20CEKRLIBOT ~ fERELYSSTE KROS5 CEHHERLI60TC £
REI65 COREFEMA SR - SiGely i %] 2 %R 5 2 i3 (A & B N Ay 8
FET g S R — WS 0m 8 T Ay B2 0] o 48 17 R I i A A R ] < A
[t SR EY B ZIR S B A TR S R AV B ZIBF R

[0037] Ut P8 AV E bzl 5% - B LR » th 21 B [E
A AE—{ B i B B L o EAE—(FR AL XA B AE (immersion batch type
process) g 7l Z i - — &l & 8 0y B A s (B S 0 G140 0 £ % R&Y1057 33
(minutes)(HI 40 » {& KLY 17 #8 2 REYT 788 ~ (7 REY 17088 2 R&YS 788
BCERE25r 38 £ R&y45r88) - A — (E B 5 [B B A2 (single wafer
process) Y 8 ZI] iy ] & [& 1] £ € K &J 30 %) (seconds) 22 K &5 77 ## (]
0 FEREIZOM B R4 788 ~ 1€ KU1 5788 £ REY3 57 88 5 e R&Y1
Ty 88 B RE2 7 88) -

[0038] % 1 # — 25 (& # (promote) A 2 15 F& N B HY & Z 4H 5 )
~ &l % §E 77 (etching ability) » 1 ##8 T E& (mechanical agitation means)
HLAHER A - EEER TR Zons B & Z et 211 £ 8% A b
HY 116 B2 (circulation) ~ iRf 8% & 21 4H 5 )70 BUME 75 A1 8% A A b DL R A %
gh Z) AR E By F O Bk B K 18 #F (ultrasonic or megasonic
agitation) o 5% > L #G FL AR A 3 7% It [ (ground)HY 5 fir (orientation) 5] LA 2
B A1 AE fA] A5 (angle) 2 T » 7K P-HY 2C EE H HY J5 {iz (horizontal or vertical
orientations)#% {@ &F °

[0039] fEazehzl 1% » 8% - Z8G Bt o] DUE A s+ 5 =0 2
N — & BRI R AR T UM PR R RSP 2 % KR&YS o738 - (£
F A AE B Y S B B 2 2% B 20 B AT DA ER B - & I HY R R R R 2
rEfEE o BAIR © ZEEF (DK ~ HEE (methanol) ~ ZF5 ~ RN
B2 (isopropyl alcohol) ~ N- EH £ 0 1% §5% i (N-methylpyrrolidinone) ~ y- T

15 H - £ 3] HEHRHED
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1875607

A fis (2amma-butyrolactone) + — B E5 §f (dimethyl sulfoxide) ~ . [ 7 fis
(ethyl lactate) DL Jz PN 5 B6 HH EL it /., & s (propylene glycol monomethyl
ether acetate) - (Lt > S F 4 M - B H pH>8 2 7K M: B L %l (aqueous
rinses)[ & 40 4% FE AV 7K 14: . &,k 8% (dilute aqueous ammonium hydroxide)]
HIHCER A RSB Zon#Ei B e S BEATRR  ARRERUK M | S b
DIJK ~ HEE ~ ZBEMEZNEE - 5% B 2675 B 0] DUGE 23 B0R 78 e F
(applying) It i it # IC Yy — 7 e 21 &H e 92 05 P {56 R 9 IR {181 5 =X 2k 77 A
T o 8% BR 2 4R R W) BT A 5% O0F R 2P BRAY B 48 2 BT TE 8% P E RS A R W A%
br - 20 E e B IR T BREVB i L B B - E R AR E A - 1
KRBT > WERARZELEFETNREZNNI6CHN27TCZ
e

[0040] BEFEEVEH - ZFEREREZEET R ZBETEZE - K
R o 2RI AR o] & 28 1Y 52 8 7 = 0] DL ER - S IBHVEZ R T 202 R
PlEE © ieEaZkRiA(spin drying) » < —FZ R SAAE (dry gas) /it 18 % -1 E g
EAR > BCLL— 0 24 (4 (heating means)[5 20 — {E 1 F4 4K (hotplate) B 4T
HMR K (infrared lamp) 12K 0 4% - B RS AL AR J& B & JC 2 B V& (Maragoni
drying) > Jig ¥ %% &) 7\ 52 J§& /& (rotagoni drying) -~ 5 N i 82 J& K (IPA
drying) » BCIEF 2R & - g2 kRS AR g R IB Fr & v 2 U7 & T
E o (B2 AR 30M 2R BBy ERYFAR L -

[0041] fEHESEEREIF - 1T Byl ey 8 2 7 75 BEiE
& M1 T B A A T HE 1R BY S B AR A RO P B — (P RS T R [ B
0 —(EFERS EE T > SEW —(# - ZE /S & 7 (semiconductor chip)] e

[0042] Frfgm < BB RS EARR T

HAEH. —EahZdHkY - BE&F

zh—figalk w2l -HEaalkEar

#

= I BN

S

]

Wz

516 H » £ 3] H(EHHRHED)
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1875607

£O—EAILH
SO A BRI RE VA RRE S - 28
CEESE X

ZO—TEESEEREE
D—tElg > e/ —EEa e —BAEEAOD. 2  N-RRR; - Hf1
Ry BN g OHEUNHL AU U Z Cr-Cofii s > RoEHEGEEE Mg OH A2
Ci-Csliikk » LURRGE BV OHAU 2 Ci-Cslii ks LUK
7K o
BReEM2. MARENIEVERY) » Hf 2/ b—aRo (b
2H—EAN T EEERE

\

y
)

5

SO5H
| Jn
Hng3 %6 o
EREH3. mARBENINAEKY » Hb e b—EEa (b= mik

E—eaZ Y 2 K &T0.005wt% 2 K 470.15 wtRlE & -

LERE 4. MERE P 8HERY) - iz A2 e %
AR~ N-TE L ZFERE ~ N-G-RFkNEy)- ARz ~ N-EEE R iy
N-ZEZ R iR ~ N-F AR R iR - [ Q3L LB A 1-2- N B
BRREHSs. MAREMIRVENRY > Hfzeb—fHEEEE i
i 2 ) 2 K €0.001 wt% 2 K £70.15 wi%HVE & -

BRegple. MAREMIMEKRY  HfZzeb—EaakeE=
— ez s Y Z K&T0.1 wt% 2 R&Y2 wi%HJE & -

‘Iﬂﬂ il

517 H 3] HEWHRHED
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1875607

EMENT. WABERIOARY  HEREL - HALMES
HIBS L ERBRLE -
EMENS. WABEMNINARY  HEREL EALMEE

— AR 2 K5 wth % K 4920 wtBHIE & o

EREMY. MEREUINELY  HbZe ) —EHEERIE
BBt B &H LS LB ET -

EREMI0. MABEOINHEKY » HdZEe /P —EH RS
e I /2 2 — 1 s 4H ) 2 K430 wi% 22 K 4990 wt%H I & -
EREMI. WABEUIHERY » HPZKERE —RZENY
L REJ20 wt% 2 KEYTS wihH T & -

BREMI2. WABEUINHEKY  E—FEERE)—HEHE

eyl

BEREHI3. WEBEMI2AVERY) > Kz 2/ —fA%IEH
BaH — R — A _REE

BEREp4. WEBREMI2RVERY) > Kz 20 —HA%IEH
BEANCE  CfF - L3-NERS T -

BEREHIS. WEBEMI2AVERY) - Kz 2/ —HA%IEH
&2 IR ) Z R ET10 wi% 22 K &40 wi%eHVE & -
BiEgple. WEREHIAVENKY  E—FEEFEV—EHE
iz

BEREH7. WEREMI6RERY) > HfhZ e/ b —HEEE S
AHBEREELEE -

HREr18. WEREHINHEKRY  £E—FEesF 2V 1l
%

BEREH9. WEREMISRIMEKY) > HfhZ e/ b —EliEaE S

518 H » 3] H(EHHRHD)
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1875607

A A B 51 -2
EREN20. WEBEMISHHENY  HfZ2 b —ElkEE
— AR R 2 K ET0.01 wt%ZE K 470.5 wtaiIE & -
BEReEL2. mEREMAHEEY  HpZEKRMER—K1-3
HypHIE -
BREEpI22. —fERE > HERE:
DL—HEREBEEBENI-21 2 FE—FERY K EE —EF —
SiGe i 5 Y 1 B AG B » (R DLE B B bR 3% SiGeT# . -
EREH23. WEBEN2077 % > HbZSiGeHEREHIEKX
&J10 wt% 22 K €925 wt% Ge e
EREf24. WEBEP22207 % E— T AELCZEBT R
1% fofi F — f B 0 5 ) 2k R e % F B AR -
BEREH2s. WEBEP24N % E— P AECZHEETRE
RHZIRZ L HREEAR -
EAE 26 WEBEF 22097 % » Kb EEER EABR
SiN ~ % 8% (poly-Si)= SiCO -
BEEEH27. —EfEMREERE 2289 )7 E T 6 F ey 4 -
HZyzE—WraE o -
BEEH28. WEREY 2T HF iz PERTHZE—FEE
A ERE
[0043] KFEHEE NS R 20T EHY R & 65K T DS 5 40 1 E5R
U s o E B A SR BA M B BT R E T U R IR T AR/ EN
A2 EE -

N

N

519 H » £ 3] HEHRHED
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1875607

[0044] FRIESARE - MAHKRINE DL EUNEES
(Wt%) » BRIESH R B - 42 A B R & o0 4 2 # #8 £% (controlled stirring)
% AE300 rpm 5 F — {8 1 3£ ] #8 $£ 4% (stirring bar) 5K FE LAY
— % /ERR 1 (GENERAL PROCEDURE 1)

At 77 $2 & (Formulation blending)

[0045] & Z 4H pl 7 HY £% & (samples) (38 W st BT B E
(calculated amount) AR IIFZEC 7 < FlegaH iy > FFFEPE - £—15
£] 7 /i (uniform solution) ¢ 2 pi 2 1% » (EEERYIRINE] - & A £ FHAYES -
HeARI
— R BRERERF2
#6182 75 3% (Materials and Methods)

[0046] 7550 b #Y B 5 5 6 21 2% 32 1 £ (blanket film etch rate
measurements) {4 (i 3 75 3% b 0] JE 15 7Y K [B 5 {LHY (unpatterned) 300 mm
B B AR T LAETT o 3% % G B DT ER (diced) sl £50.57x 1.0 HY AN
(test coupons) DA 5 fiti (evaluation) - # F 2 fit 5 B 7Y = 22 B Jeg S A A7
A& 1 1)# 0 TE (deposited) L — B EL R (silicon substrate) 2 — B K4
500 A FERTSIGeS HE 5 2) 4 TR AL — B EAR b2 — B K&7600 AR
HYSINGH B - 3) e IUREAE —BY B 2 — B K 491000 AR FERY % B Ry
SR ) PTUREAE — W R E 2 — B K 4Y200 AR E Y SICOME R ;B
R 5) e TURE A — B B 2 — B K4 1200 AR FEHYSIOSH B -

[0047] 5% % %2 B M58 7 15 8k B2 2 AT A9 R 28 12 /Y JE 8
(pre-treatment and post-treatment thickness) s LUHIE » {52 DL R & B = 3
B i R o A SiGe ~ SiNy ~ SiOLLL R % Y B e R - S R
& 1L B2 B Al D BR PR 1% #5 8 B R PR X 7 (Ellipsometry) {1 F — {F

20 H - 3] HEHRHED
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1875607

Woollam VASEZ HsK T LURIE -

[0048] [E % (LAY (patterned) B3t 5 SiGe (3 nm)/Sif%EE A K HH &
I (materials compatibility) %1/ =% & %] 7 Jé€ (etching responses) sk F L 5F
fi o i B 1% 0 BIEA 7 B2 10 4% 5 | 2 & i 7 14 &8 F B3 {1 fi (scanning electron
microscopy, SEM)HYEE fti - #F 2K & B2 B 1% B & {4 ~ SEM & {5 (SEM
images)Ed — 5 it B 15 2 Bz B Al Y SEM %2 {5 52 (pre-treatment SEM image
set) fif bE#z > 15 DLEE (& 75 A7 B ZE AL 8V A & 7T (F 2 57T #8 (patterned test
device features) = & {8 5 B L /7 #Y 7 AE 2 14 A0 6 21 2 g
—REEEREF3
FI R R ER (beaker test) Ry REZIFPAL

[0049] 2 E0HE HE 6h ZI 5 B (R A2 2= O (21-23°C) T » fEBE AL 250
rpm |~ HY 2 &8 & £ (continuous stirring) > — (& & 745200 ghy— {8 #% 505
% (sample solution) -2 600 mL %Y 55 J& # (glass beaker) N #% #: 17 » A
Parafilm® 25 [ 0% 3 & X 78 & iz & (with the Parafilm® cover in place at all
times) > {8 DL 5 /N 7E &8 48 2 (evaporative losses) - B AL —H] 45 % E
PR B TR/ < — W& /> &8 H & (blanket dielectric film)Hy B 75 B Hl
s ;1 #5 M #8 5 = (diamond scribe) i #% V) BE B A% 0.5 x 1.07IE J5 2 Bl &l A
R T (square test coupon size) DA fi & #F 4K 5 B (beaker scale testing) o & {F
BRI R &R — B4 &89 E X B B8 T 78 (locking plastic
tweezers clip)#¢ & E {ir (held into position) o £ —3iF & [ #; 5% $H € =\
5% AT B R YR 5L R #2588 B (suspended) 2 600 mL HDPEJE A 2 o 3if H.
= AN ZE 8200 ghY BR A 7R (test solution) Z o7 » [ 8% /& IRAE 25080 T
72250 rpm N 4 5 I I FE o BRAE B A K et/ (sample coupon)fff B
B WA R 2 1% > %600 mL HDPEJEFRHY JH Uit LA Parafilm® 5
L7 &l B % El (resealed) - 52 Z G 7 AE L BBV B R 4 PR

01 EH 0 331 H @RS
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1875607

At 1L (held static) B £ & T 15 f] (treatment time) (41— A% #: /EAZ F3AFI3B
Z P A Y ) B OH #1 (elapsed) o 1 55 B UA TR Y R B R M A 2
% > ZFEE R LRI E600 mL HDPEEEF 47 #% 2kl A R — %
FIEREFF3ABBBAR T LR - &RV IPATE LG B 2 1% > FrAa YAl
ai ;1 % <2 {8 ) — {18 345 =0 E R 5 A% (hand held nitrogen gas blower) Z
— 4% 38 8 BY E SR WK B A B (filtered nitrogen gas blow off step) » % 2 B2 o
H I3t bR BT A 0 E (traces)HY IPA » {8 DLAE G — f 6% 52 )8 1% 5 (final dry
sample) DA 54 B Il & (test measurements) o
—RBIERF3IA BEHRR)
[0050) BRefE —(AIRIE — M ERIERE P32 22 1057 §8 1Y e B 05
H 2 1% » 5l ;0= AR — (B £ R A1 8 £ (mild agitation)Hy 300 mLZE f&
< 8 5 44 (ultra-high purity) 25 1 (DD/K R EEEF 1S FD - @10 & A R
FOE #2300 mLEY N EE (IPA)FERF 1550 > DL — s &S HVE R 2 HE A
i A8 2 300 mLHYIPA 2 P FERF 1SFD » il T i B (processing) 5 1R
— iR E R PP 30 #58 HK -
REH 1
(0051] BCU5 n#af1-8 (FE-1 2 FE-8)&IRE — M IEREF 12K
TLAE s - L AR — M R ERE P2 I3 AZK T LAEEAL - 3% S fic J5 Al ek

Em 45 B (test results) #f 52 48 (summarized)jA R 1 -

£1
SERR PI[wt%] FE-1 |[FE-2 |FE-3 |[FE-4 |[FE-5 |FE-6 |[FE-7 [FE-8
f[ERE 0.3% 103% [0.3% [0.3% [0.3% 0.3% (0.3% 0.3%
BEE 8.5% [8.5% |8.5% [8.5% 8.5% B8.5% [8.5% [8.5%
L% 45% 45 % 45 % 5% 45% 45 % 45 % U5 %
Takesurf A-47Q 0.01% 0.01% [0.01% 0.01% 0.01% 0.01% [0.01% [0.005%
B 0.01% [0.01% [0.01% .01% 0.01% 0.01% [(0.01% [.005%
< DIPA |BDEA |APDA |OGA |[EGA |MGA |BHEAP |APDA
7K 46.18% |46.18% |46.18% 146.18% KU6.18% 146.18% HK6.18% KU6.19%
g 100% |100% [100% [100% [100% [100% [100% [100%

HBER

E202H - H£3] HEWHRHED
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1875607

SiGe25 ER (A/47458) 94.7 65.7 90 IN/A 60.8 62.2 58.8 100
SiN« ER (A/4348) 2.5 2.7 0 IN/A 2.2 1.6 1.9 0.5
% &4 15 (Poly-Si) ER

% BH y

! 8 3.0 2.9 1.4 IN/A 3.0 3.0 2.8 2.7
(A/5758)

SiCO ER (A/5558) 0.6 0.5 0.4 N/A 0.3 0.4 0.4 0.7
SiOx ER (A/4748) |N/A N/A 34.08 [104.31 IN/A IN/A IN/A IN/A

DIPA = "5 BDEA = N- [ & 22l

APDA = N-(3-lg EE N B - — L gl OGA = N-3= 52 7 & i

EGA = N-Z 738 [F & HE % MGA = N-FF R 27 & i

BHEAP = 1-[#(2- & Z B E]-2-H g SiGe25 = —&H 25 wt% Ge [J SiGe JH [
ER = 87 242 N/A = R A[53J(Not available)

[0052] 05k 1F A& REY » FE-12FE-30 X FE-5£FE-8 (& {114
& Takesurf A-47QDL K¢ Ih gz P #6710 2 2% Fdi A [A] B9 i ) 2 &0 B I AR H &
1) SiGe25/SiN, ~ SiGe25/% &\ i (poly-Si)F1SiGe25/SiCOAT %I BEFB 1 - i
= 0 E S T {E et 2 BIR E o] AR RO R bR SiGe E iE > [ B i /)
B AE—FERER E 2 #78 T AYSiNg ~ 2 & 8 (poly-Si)FI1SICO 2 5
B o & 2R 7 S fiC U7 < Y L 2k B M 1S HY SiO0 B 21 3 — (K SiOx
il 21| R AR B — 15 SiGe25/Si0 0 Z BE 2 M (HME AW IR ) E /A FK BTN
BHERZIEC 7 < — 8y AV HAY - ARZEHe TN SR etz 5 8t e 1Y TH
HI B 89 AP DLig 2 N EHY » B < & 3 i — A 3 & 89 Sioah £
R -

[0053] EL®HT 5 (comparative Formulation)sR &ifi1-5 (CFE-1%
CFE-5)& R 1B — AL iR F R P 1 2K T LB - 3l HAR IR — AR i (F A2 Fp 2 0
3AKT LLEEAE o 2 FHC el Bnds R smag i k2 -

=2
AR Wt %] CFE-1|CFE-2 |CFE-3 |CFE-4 |CFE-5 |CFE-6 |[CFE-7 |[CFE-8
f[ERE 0.5% [0.5% 0.3% [0.3% 0.3% 0.3% 0.3% 0%
BELE 8.5% [8.5% 8.5% [8.5% 2.5% 2.5% 2.5% .5%
2 45%  |45% 45% 15% 15% 15% 15% 15%
0.01% 0.01%
SR I PR fE Takesurf gSOSlZo Takesurf gSOSlZo it i fiia
A-47Q A-47Q

23 H - 3] HEHSRHED
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1875607

i fi: fi: fi: it it it it it

A i i i 0.005% [0.005% 0.002% [0.01% [0.3%
e e e PVP PVP APDA |APDA [HFA

7K 46% |45.99% [46.19% {46.185% 146.185% 46.198% 46.19% [46.18%

2l sy 100% [100% |100% [100% |100% [100% |100% [100%

RBER

SiGe25 ER (A/45388) |142.5 [143.3  |140.5  [53.7 50.9 95.9 106.3 [0

SiN. ER (A/5y5%) [7.4 2.5 2.5 0.8 1.6 5.4 6 0

% &4 19 (Poly-Si) ER

% BH y

o é N/A  |5.8 5.6 0.4 2.8 4 1.4 0.1

(A/5758)

SiCO ER (A/5y48) |N/A (0.3 0.4 1.1 0 0.6 0.5 0.7

SiO« ER (A/4348) |[N/A  |N/A N/A N/A N/A N/A N/A 1.5

PSSA = B (R ZI%&1ENE ) [Poly (4-styrene sulfonic acid)]
PVP = B Z t& L% )7 Fi (Polyvinylpyrrolidone)
HFA = A& W% (Hexfluorosilicic acid)

[0054] a0R29 B &#A/RHY » CFE-1-F & Takesurf A-47QE(fiZ -
GRS BB H — MBS HY SiNGER ZI 2R % - CFE-22& A Takesurf A-47Q
BAEAK - GRER - BEEC T ER H— F 1KY SINGERZ] 28R (2

— A EFH X A (poly-SHERZIZE R © B | Takesurf A-47Qf% 75—l
hE B 2 (U2 9h » CFE-3{#AH A jX CFE-2 - &R/ XA R B o )7 3R
t— M B = B 2 &1 (poly-SHERZI# R - CFE-435 7 Takesurf A-47Q{H
Tafahl > LHEH—RIEOREIPVP)  GRER - BB EEC S
JEE 3R — A EHEHY 2 B B (poly-SHERZ R - T HY SiGefil ZI] 28 % ¢ [
& » Bx T Takesurf A-47Q4% 55 — f& ti B2 & L Z 4b - CFE-5{&HH [ i°
CFE-4 - &5 R H XA © B [ EC 5 KRR W — ¥ KA SiGetth 21 28

b T —EAEEAT A EE (D Z ORI 2B MR N Z
4 > CFE-6M1CFE-7{#tH 5] 52 CFE-1 » LR CFE-1 > ER R © BRI fE
AC 5t = Y SiNGER Z] 28R - CFE-8-f & HF ~ Takesurf A-47QA1f% -
GRBRN C EMALGEZISiGe [HABA —EEHARBENETTH
T ALY Gh 2 4H B P T DARS Br 2 AR 247 it (target material)] e
NEH 2

[0055]) AL 5 /R&EFI9A110 (FE-9FIFE-10) AR T — MR EREF

R

kY

(\N

%%

B4 H 3] HEWHRHED
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1875607

VAT LABLAE - 0 H AR — iR fE Re PP 2 A0 3 AZK T DLRF A -

A BR S R BN RI T -

2% 5 A0

%3
4HRR P [wt %] FE-9 FE-10
S50 0.3% 0.3%
BwEAR 8.5% 8.5%
2k 45% 45%
Takesurf A-47Q 0.01% 0.01%
APDA 0.01% 0.01%
R 0.01% D-H5EE 0.01% D-11I1F. ]z
7K 46.17% 46.17%
HE 100% 100%
HBER
SiGe25 ER (A/4348) 96.4 97.8
SiN, ER (A/4y5%) 0 0
% 5 1 (Poly-Si) ER (A/ L8 I8
5388)
SiCO ER (A/4y$8) 0.9 0.9
SiO, ER (A/4y5%) 36.8 35.0

[0056] 41%3 7 FT#A/RAY > FE-ORIFE-104£ & MAVECH R & —
ANTOEI (IR B — R BE) - ERER - BEWEL TERAELERD
SiGe25/SiNy ~ SiGe25/% 4 B (poly-Si)A1SiGw25/SiCOfh %I 58 2 4
REBT 3

[0057] A5 r&EfI11-15 (FE-11 £ FE-15){A 1R — xR (F 2 Fr 1
AT LB - I AR — MR EBIERF2RI3AK T DIREfh - ZFH T/

Al BB R BN R4 -

%24
SHER P wt %] FE-11 FE-12 FE-13 FE-14 FE-15
wAE M 0.27% 0.24% 0.21% 0.18% 0.15%
WER 7.65% 6.8% 5.95% 5.1% 4.25%
ZHig 40.5% 36% 31.5% 27 % 22.5%
Takesurf A-47Q 0.01% 0.01% 0.01% 0.01% 0.01%
APDA 0.01% 0.01% 0.01% 0.01% 0.01%
7K 51.56%  [56.94%  62.32% 67.7% 73.8%
M 100% 100% 100% 100% 100%

25 H - 3] HEHRHED
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1875607

& > SiGe258 %I 7

SiGe25 ER (A//148)[115.8 103.2 k2.5 3.6 48
SiN, ER (A/5788) [0 0 0 0 0
% & 15 (Poly-Si) ER)) 4 2.1 1.9 1.9 1.5
(A/5yee)

SiCO ER (A/5348) (0.4 0.3 0.3 0.3 0.4
SiOx ER (A/5758) [36.58 32.97 b3 8 h3.32 18.57

[0058]) WF47F ATEA/~AY FE-11 £ FE-155H —
DL R AR H 53 EEAYHF ~ HoOxF1HAC - 22645 BB R -
BEAE > 10 SiO«Eh ZI 2

4 75 T 57 b B K
KT 53 L3
FORREAE - B2 B

B~ ¢ KAE B8Rz B A & A o] DA SiGe 1 SiOxeh Z1) 2
~ELB] 4
[0059]) fiC /7 /rea16-21 (FE-16 2 FE-2IVMARIE — KR IEERF 1
KT DLELE > A HIRE — R ER R 2M3AK T DAFE M - % F Ao 57 f0
B sE R BN RS -
=5
SRR [wt%] FE-16 |FE-17 |[FE-18 |[FE-19 |[FE-20 [FE-21
A Ak 0.3% 0.3% 0.3% 0.3% 0.3% 0.3%
WEALE 8.5% 8.5% 8.5% 8.5% 8.5% 8.5%
% 6991% [45% 45 % 45 % 45 % 45 %
Takesurf A-47Q 0.01% 10.01% 0.01% 0.01% 0.01% [0.01%
APDA 0.01% [0.01% 0.01% 0.01% 0.01% 0.01%
e i 2491% [24.91% P4.91% P4.91% [PR4.91%
VAN
Gheel A PG HG EGBE [MMB  [PD
7K 21.27% P21.27% P1.27% PR1.27% R1.27% R1.27%
Ay 100% 100% 100% 100% 100% 100%
REBER
SiGe25 ER (A/453$%)[125.3 86.0 91.9 92.1 92.6 92.1
SiNx ER (A/5348) |0 0 0 0.4 1.5 0
%, =H _Sq
% &1 (Poly-Si) ER)) 5 2.4 b7 2.9 2.0 2.9
(A/5758)
SiCO ER (A/53458) (0.8 0.7 1.6 4.7 0.76 0.9
SiOx ER (A/5348) [27.8 16.1 22.7 27.7 18.6 18.0
PG = [
HG = . %
EGBE = 2 2 T Bt
MMB = 3-fI &g F-3-FE-1-TEF
PD = 1,3-§ =
06 H o 31 H(BIARAE)

113122452

FEHESE A0202

1133191620-0
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[0060] MFRSHFTEREY - FE-16F & H A IEH - MFE-17%
FE-21& AR Z KB ER A REH o &5 R 8R © fit )7 FE-16 2 FE-19
DL R FE-21 & 35 4 8 ¥ = 19 SiGe25/SiN, ~ SiGe25/ % &4 1 (poly-Si) Fll
SiGe25/SiCO@h Z B2 M: o RAFAFE-20AY A0 BE BB R 90 & - 14 > R
MW TRM  BE N _E - CfF - 3-HEE-3-FHEA-1-T
BEAOL,3-N B2 W] DA S10 «ah ZI R 32
REH] 5

[0061] Fc i m&{22-31 (FE-22 2 FE-3D)ARE — AR iE/FiEF 1
KT AR A AR — AR ERR P 2 M3 AZK T DASEAS - R E B 5 F
RS R m A RO

=6
AR Wt %] FE-22 |FE-23 [FE-24 [FE-25 [FE-26 [FE-27 [FE-28 [FE-29 [FE-30 [FE-31
TN 03% [03% [03% [03% 03% 03% [03% 03% 03% 0.3%
W\ER 85% [85% [85% [8.5% [85% [B5% [8.5% [B5% B5% [8.5%
L% 69.6% [69.6% [69.6% [69.6% |69.6% 69.6% (69.6% [69.6% [69.6% 69.6%
Takesurf A-47Q 0.01% [0.01% [0.01% [0.01% [0.01% [0.01% [0.01% P.01% P.01% [.01%
APDA 0.01% [0.01% [0.01% [0.01% [0.01% [0.01% [0.01% 0.01% P.01% [.01%

025% (0.25% (0.25% [0.25% [0.25% [0.25% 0.25% P.1% 0.04% 0.01%

A

IR PVA [IA MLA |OA SA MA BA BA BA BA

7K 21.33% [21.33% [21.33% [21.33% [21.33% [21.33% [21.33% P1.48% [21.54% [1.57%
e 100% [100% [100% [100% |100% [100% [100% [100% |100% |100%

PERGEE
SiGe25 ER (A/4348) 1000 |129.0 [113.4 |1145 [109.1 [113.0 [0.1 72.5 0984 955

SiOX ER (A/535%)  [26.0 31.7 26.5 26.9 27.0 27.2 0.8 18.3 06.4 24.9

PVA = B 7 )G A = ok — 2%
MLA = § —f& OA = Hfig

SA = BEME MA = #8 R

BA =%

[0062] 4nk6H A& REY > Bl /5 FE-22 £ FE-31& 4 -1 A8 [E #Y 7 I
7 o &5 ER ¢ B FE-222 FE-271, & FE-29 £ FE-31/& 3 4 0 5 = 1Y
SiGe25ff ZI| 728 ZR A1 A ¥ (K HY SIOKBR Z 2R  Hp I H - 45 Bf Y L /5 FE-28
ZFE-3IHYEERER - B AVEEL0.01% £ 0.25% > SiGe25gh %
R AR SIOER Z 28 3R 45 W & B [ (& - fic )7 FE-28/ 3 tH (K SiGe25h 21 28

21 H - 3] HEWHRHED
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LR ARSIOBEZIE R B W & - BEEHNA —KREECRH0.25%) 1)
B 7 AL 2 &8
B 6
[0063] FC /i Ra&if32-37 (FE-32 £ FE-3N) (AR IE — iR (EE 7 1
KT LB - A HARE — AR E R P2 M3 AR T LARF(d - B0 5 AT
ARG R mERRTE -

—[l

x7
BRI (Wt %] FE-32 FE-33 FE-34 FE-35 FE-36 FE-37
A M 0.3% 0.3% 0.3% 0.3% 0.3% 0.2%
AR 8.5% 8.5% 8.5% 8.5% 8.5% 8.5%
4 69.84% 169.84% [69.84%  69.84% U5% 45%
Takesurf A-47Q 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
APDA 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
il 5 5 o e 24-91% g

PG

. 0.05% 0.05% 0.05% 0.025%
35 A
A PBA 0.1% PBA [( o) 0.1% NBA[ NBA
7K 21.29% [21.24% PR1.29% R1.24% PR1.22% }¥46.23%
s 100% 100% 100% 100% 100% 100%

ARG R
SiGe25 ER (A/45y8)(124.3 106.5 145.9 142.9 91.3 93.3
SiNyx ER (A/534§%)  [N/A 0 N/A 0 0 0
% & (Poly-Si) g/ u 3.0 N/A 6.9 0.7 7.1
ER (A/53$#)
SiCO ER (A/43§8) |N/A 1.0 N/A 0.7 1.0 1.0
SiOx ER (A/5348)  [26.0 31.7 6.5 26.9 12.4 2.7
PBA = Kz NBA = 1-Zifig

[0064] k7 FFTERAY » BCFE-32 2 FE-37& A AR W L = 1 -
EWMBEER —-ANE  ESRETANEKE TEREDMEESH
SiGe25/SiNy ~ SiGe25/% £y (poly-Si)H1 SiGe25/SiCO&h %I B FF M T {1
N BR W AH EHR Y S10 g Z1] 21
NEBY 7

[0065]) EE#EC )7 & f19-12 (CFE-9 £ CFE-12) {3 R &5 — A #5: {F
MR T LB - AR — AR (ERE P 2 A0 3 A T AR AE - 3% F i

B8 H 3] HEHRHD
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i RS B B A A 8

=8

“H R [wt %] CFE-9 CFE-10 [CFE-11 |CFE-12
D&M 0.1% 0.038%  0.05% 0.1%
BwEAR di di i i
B % 43.08% 43.08%  U3% 43 %
Takesurf A-47Q 0.02% £ 0.02% 0.02%
APDA 0.02% iz 0.02% 0.02%
BT it it i 20% PG
7K 56.78% 56.88%  [56.91% 36.86%
HE 100% 100% 100% 100%

B AEES
SiGe25 ER (A/4388)  |64.1 54.5 115.6 30.0
SiN, ER (A/4y5%) 0.8 2.7 0.4 0.9
% & (Poly-Si) ER (A/] 3.0 5.4 1.1
Jr8E)
SiCO ER (A/4y$8) 0 1.5 0 0.5
SiO, ER (A/4y5%) 76.0 16.3 49.9 48.7

[0066] 4n&8 AT /RHY » BL /i CFE-9£ CFE-12F 2 A B F (L&

LBz - 45 R BR © Biu /7 CFE-9 ~ CFE-1 1M1 CFE- 128 3 W A #f 5 HY Si0«

B 20 %% o it A FE- 10/ B 1 34 (IS S O, 1 88 3%

TR R SiGe

(— T8 2 4 A ZE 18 B2 N &= o A i /Y e 20 5 B ) 7 ARE B Z AR EE AT )
th B A SR Bh 2 2R R -
NEH 8

A BR S R BN RIT -

113122452

FEHESE A0202

29 H - 3] HEHRHD

[0067] BC /i r&uf138-44 (FE-38 2 FE-44) (%R 5 — iR (EFE P 1

KT LLEg - W HARIE — R (E R P2 M3 AZK T LER S - & F R 50

1133191620-0
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=9
&H R P [wt % ] FE-38 [FE-39 FE-40 [FE-41 [FE-42 |[FE-43 [FE-44
Do 0.3% |0.3% 0.3% 0.3% [0.3% 0.3% [0.3%
#EALE 8.5% |8.5% 8.5% 8.5%  B8.5% 8.5%  [8.5%
2. 25.79% i 35% 81.15% [56.22% [56.22% [76.15%
ZWEET 55.52% |55.6% 36.28% (i Eiiz it it
Takesurf A-47Q  |0.01% [0.01% 0.01% 0.01% [0.01% [0.01% [0.01%
APDA 0.01% [0.01% 0.01% 0.01% 0.01% [0.01% [0.01%
A A it 25.79% PG |10% PG [fi& 25% PG P0% PG [
7K 9.87% 19.79% 9.9%  [10.03% [9.96% 14.96% [15.03%
Hag 100% |100% 100% [100%  |100% 100%  [100%
B ASES
SiGe25 ER (A/5388)(105.4  40.5 95.8 N/A 65.4 75.1 130.4
SiN, ER (A/5388) 1.7 0.5 1.3 N/A N/A N/A N/A
%%?Q(POIY'SD 3.8 1.1 3.9 N/A N/A N/A N/A
ER (A/57§#)
SiCO ER (A/5588) 1.2 1.1 1.8 N/A N/A N/A N/A
SiO, ER (A/5y88) [13.2  [4.6 10.6 N/A 11.2 15.9 23.8

[0068] fic /7 FE-38 - FE-40f1FE4l & F & G/ G IR Y
(yellow/brown precipitate) » B {EZ IRV B BR BZEL HNEFELEA
— A /N B B9 7K 75 1 A 7 i 18 V8 R H 0B HH Y Takesurf A-47Q-< 55
— 7 - HATAREER TR & FIURY) - B RRFTH S E (solutes) A
figz (dissolved) Y iB L J7 < N o

[0069] 09 FFTEERAY - PRI IE AL /7 (B T FE-42 25k > &
A S5 SR R B ) B B AR R STOK B ZI 3 28 « b » BC HFE-38%
FE-40/% B3 H M6 $#f = 19 SiGe/SiN, ~ SiGe/% 59 (poly-Si)FlSiGe/SiC O
ZI B -

RER 9

[0070]) FC 5 R&if45-52 (FE-45%E FE-52) 4R — i ERF1
KT AR A AR — AR ERR P 2 M3 AZK T DASEAS - R E B 5 F
B E R R E R0 -

B30 H » £ 3] H(EHRHED

113122452 FEHESE A0202 1133191620-0
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=10

&H R PIwt %] FE-45 |FE-46 [FE-47 |[FE-48 [FE-49 [FE-50 [FE-51 [FE-52
i 0.3% 03% 03% 0.3% 0.3% 0.3% 0.3% 0.3%
BEE 8.5% 8.5%  [8.5% 8.5% 8.5% 8.5% 8.5% 8.5%
Z. BB iF 70.06% [70.06% [70.06% [70.06% [70.06% [70.06% [65.01% 65.01%
Takesurf A-47Q 0.01% [0.01% [0.01% [0.01% [0.01% [0.01% [0.01% 0.01%
APDA 0.01% [0.01% [0.01% [0.01% [0.01% [0.01% [0.01% .01%
A i i it i it dAE 5% MMB[5% MMB
SR 0.01% 10.02% [0.04% [0.06% [0.075% [0.1% 0.05% 0.1%

PBA PBA PBA PBA PBA PBA PBA PBA
7K 21.11% [21.1% P1.08% [PR1.06% [21.045% 21.02% P21.12% P1.07%
HE 100% 100%  (100% 100% 100% 100% 100% 100%

BB R
SiGe25 ER (A/4y§%) IN/A N/A  [N/A N/A N/A 1172 N/A 109.9

SiGe20 ER (A/475%) [153.1 159.0 151.1 147.0 145.4 154.4 139.2 124.4

SINxER (A/43) |N/A  [N/A  [N/A A A B2 P8 D6
%@ (Poly-SDER Iyn A A A A ks A b
(A5 58)

SICOER (A/7pf) |N/A  |N/A  |NiA A A 13 N/A P8

SiOx ER (A/57§%) 17.6 18.4 16.0 14.2 14.5 10.6 15.2 11.7

SiGe20 = —&FH 20 wt% Ge 1Y SiGe SHfE

[0071] WF10F FTEREY » BoFE-45 £ FE-52&H L B BF i Ik
LW H & A B (PBAE B —IRINE - & REr * FrAAVEC T &
A ¥ 5 A SiGe i Z1] 28 4 DL R FH B HY SO B 21 28 %« Jth4h - BC U7
FE-50 f1FE-52 |& ¥4 44 A % = #Y SiGe/SiN, - SiGe/ % & B (poly-Si) fl
SiGe/SiCO&H ZI] 3 2 14

[0072]) #EAAZZIHE 2 08T 0y B A2 0 o o sk 4l 1 15 2K - %%
w4 IS B Y2 ¢ {Z & (modifications) B 8 {k (variations) {4 3% 1¢ #% 5 #it f00
A R B AEY AL — & 2 Bl E g 2 N o

531 H - 3] HEHRHED
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'Prﬂh'
et

[ 507 51 55 B A1) &0

[55°KE1] —REehzlsHpky) > HE&

zh—figalk el -HoalREaamlai sy

/b —fEE AR

E/O—TEAKEBECHERE 2V AR ERE - 28
Nl T Bz

2/ —EE (b ZEEE

2/l - ZE VR E—EAEEAD.ZE - N-RRR; (1)

R ZEEFE M OHBEUNH A2 C1-Cofie & > RoEHECEEE M OHEL R
Ci-Cslie At » DL RZ B OHE 2 Ci-Colie it 5 LUK

7K

HepZ e/ b —EA KB HBEEE —EZERY 2 K30 wi%
EROWPHIE » HH T #ZKEE — sz H Y 2 KEI20 wi% 2 K&
75 Wt & -

[EKIH2] WHFKEINERY) » HpZ e —EAREBEH
M EE LB LA > B LB R ZBENEE R RZER 2K
&30 wt% £ K &J90 wt% °

[EKIE3] WMHKFE2MEKRY) » HPZ LM R LBRETHEE

BT SR 2 KET60 wt% % K480 wt%

[FKTE4) WFRFEINAERNRY) P EE— & -

[EKIES]  WHKFIRVHERY) - H

2V —HEEK 22V EEEREAEERIANEWE B
2R 2 B REI2 wRHTE

2O —HEELE > HEE—-RZHERT 2 KLIS wt%hE KE20

wt%Hy &

i

"/

i

55 1E  $2 EEHEHAEE)
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2O—EAHBRBRIHERET 220 EARKREEHE® - 2%
Wl ECT B B2 2 — 182 A 2 KEI30 wt% 2 K 4790 wtiy &

2O —EEGLZEEE > HEE —R&HERY 2 KE0.005 wt%
Z K470.15 wtBHI & ;

2/ 0—1llE - ZeO—EREE—EA RO  N-RRR; () - H
IR EEEFE M OHBUNHLHN 2 C1-Cofit & > Ro/EHECEEE M OHEL R
Ci-Csfii st » DURRSZ RN OHE U C-Celii A » Bz 2/ V—TEE R
—TEZERRY) .2 KE90.001 wt% 2 RE0.15 wiBhTE 5 DK

7K o

[F5°KIH6)  WIFE RIESHHERNY) » HfZ £V —EE m T %
SHE) 2 2 % REJ0.5 Wt o

[F5°KIH7)  WFHRESHVERY) » Hbz e —Ea (L2’
SAHRR Y KEI6 Wt E KET10 wt% o

SOKIASY  WIFSKIHSHVAHY) » HFaz 2/ —fEA K eH

B E S LMk LBEE > B MR JBREITNVEEZRZER 2K
&30 wt% £ K &J90 wt% °

[F5°KIHO)  WFHE RIHESHIAHRNY) » HPZ LB R LB ETHIE S

BT SR 2 KET60 wt% % K480 wt%

[F5°KIH10] WFHRIESHVHERKY) » Hbz e/ —ER &{b5
B% 72 e #% 4 1 2 K 490.005 wt% £ K4J0.05 wt% ©

[E5°KIE11] WFHKESHVHEKY) » Hhaz 20— R 24K
). K&J0.005 wt% 2 A40.05 wit% ©

[ERTE12] W RIESHAERY) » P EE— N -

ﬂ

T2E - # 2 HEHHEHIAEE)

113122452 FEHESE A0202 1133191620-0
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