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ABSTRACT

In this thesis, clean solution of dulite APM ( Ammonia (NH4OH ) and
hydrogen Peroxide(H>0O2) Mixtures ) was evaluted to DT ( Deep Trench)

layer ~STI( Shallow Trench Isolation )layer of standard deep trench type
DRAM( Dynamic Random Access Memory )and p-type bare wafer, three

kinds of test wafer. Check item in DT and STI test wafer was particle
removed counts. Check item in bare wafer were wafer suface

roughness ~ Breakdown voltage (Vgp )and Charge to breakdown( Qgp ) °

Clean solution experiment parameter were solution concentration,
temperature and megasonic power. In those experiments, increased
concentration and temperature were increased particle remove efficiency,
but also damage wafer surface. Used test wafer C to confirm wafer
surface damaged to choose one way to particle removed rate and

surface roughness. In this thesis, decreased 4~5 times concentration,
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but particle remove counts not decreased very much, and in test wafer C
could know wafer surface damage decreased. So used dulite APM to

clean wafer were workable.
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“— Parlicle —— B.
+—— Wafer
Chuck

B 2-7 § Steiez fiftE S 27 LW
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—Spray head
nozzle

below

N
*— Particle . “— Particle

+—— Wafer —— Wafer
Chuck Chuck

B 2-8 3§ if= i S LW

FoRen®aE fn AT BB E NG F Rokend & F i

T A F A6 M3 ",lrti':i\i P EE AR F AN AW §F LR

[17]~ A&[18] ~ & FRE[19] > F BB R M B (2 §4LF & B &4 F#a map

|

(b) % 2 F Bend g fin [20-21] - f1* 3 B F WGd rhefE A2 3 18
Fimrd g R A G il o B0 P 5 B R K ok Bdior] 4 5um

SRR SR NN R EY Y TR

2213 g 4 j"‘fﬁt‘f.‘?}ilﬁ‘
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@?$@4;%%aﬂﬁipﬂ’&${ﬁ?%ﬁﬁﬁﬁ%ﬁ@ﬁﬁﬁ%
oo d 2 E A k4 x,% Foo ATk B 4 3R - ¥R A AR

REE Dk 1§ R poed o (R 2:9)

C.CW. rotate

“— Particle
+——— Wafer
Chuck

Spinner

B 29 g4 g X7 LW

22.1.4 8 T ik i vk Mok ki

T4 ",’TT oo Hok o M R AR ETRT A0 0 RE

sk o dek R EBE TR S T R A d h ik ek [21]0 Bl4v A
RpcEF R LR EATE PR MR F DT e 0 R AT E AT
FITAARF A5 PR R R EF i AT A G

R o (4rF12-10)
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— Carier gas
%_'xfcharga filter
+
below\\- + L+

AN

“— Particle
+—— Wafer
Chuck

— Charge supplier

B 2-10 #R25% > 31 LW
2.2.2 B3 Fiki
BV E RS (B I}ﬂf—\‘ {’L“g-) =e

IR > RFL B

V.

A

ek s FIH (T% cn W A L0 %?;-g—;;tfr%;g;-g-;;t °

2221 8RS FikA

%\'

TRl B URG E A R ER s AR B 2 S k2 R

Y 4%
v 2 qg A

5% ez A [04] »

(4-m@ 2-11)
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(a) (b) (¢) (d)
B 2-11 %*q,/f/%_xf—%'\‘ 7T & Bl

(a) & J#HB’F‘]'Q‘;A% mER e

(b) M F&Exgik (75 &ies>2#;:" ~ carrier/ non carrier ~ 34
P/ CH BN/ R/ 54N s F R/ AR )

(c) 2 3+ kifik o

(d> gi‘{#zﬂagﬂ °

11iRsY pre-gate clean it iR AR G )0 ¥ - E 4 *ﬁ%"ﬁ 1 4
(Organic impurity) > F]15 7 ¥4 ¢ 3 = f & o gi-kiE > @& K Fl 4 5 &
B OEA E MR R o § G B AR R KB IRET bR b e
if ARy APARFTRELRAie o F P EEE TR
Hrlehd & fAREFEY - H I 12 B F A e S s
ZBHBL I EMIEART O FIE RBF S F R ORR EF - LARDE
B e F A G o AR IR acE L B R ARR D e B AL B
RBARAAY > KSR (dry)R > FBIRS GiEs o B o ¥ Ly RCAE
Bz ~ 238 % R R % (Total room temperature wet cleaning ) [23]
o b SRR G A Bl s & B RS hE_RCA

'E’F iz o RCA ﬁ‘—g‘/p iz T 23 #-€ G Fmen i g oo

2.2.2.2 j IR F ik ik
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% HI@en gk K,fj,ﬂg(ﬂ;:ﬁ:f_i o Bm ¥ A= 4 (a) B
(Scrubbing) ~ (b) & &% %8+ F(High pressure fluid jets) ~ (¢c) 7 &

=% A2 5 4 (Mega-sonic) o

(a) =SF3 (ScrUbblng) [24] PRE (%]2 12) ﬂ‘\‘f | * R+ B Eﬂ%\ i
BB AR R SR i 0 k7 S B B T A

GRS EGEREAERAG > AR ELRY FIE- kAR

(Sm

ﬁggi’naarﬁ]%‘if’»ﬁ;{ﬁn ke (¥ 28 A FRES) o 4ot ALK
HRS R Bl in g A S AR 5 o @ 0T AL ok g o A
PR REH BT KA b - BFEA S Rk ad G R4 o K
e 4 SLE L - B B (CMP) fAzi8 & % = & [l w e ehifix

/

2 Kﬁ% sn [f] o o 2L 4}3 3L o

—~— e +—» Spray

'\z <}/f/ » Brush

—1— Wafer

< <> » Brush
— Scrubber box

Bl 2-12 e T 3B
(b) B &% %8+ B (High pressure fluid jets) [25] = f1 * & 48 +5 F ( B
2-13) iR A G IR MOR o 2R LAY R RO R T 4 R
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T PR R OE R 2 R E R G P R TR o AR RS G
3~4 Mpa- 3 igficp > fedhost 3R EHEFLG A2 G T o 22

o @R A PRE W kR T 0 2 RFE TR o

‘— Jet nozzle
DI water
“— Wafer

N

B 2-13 % R En 2 B

*“— Particle

(c) 7 § #*=x4 3 A (Mega-sonic) [26] : Megasonic#7 ¢ * ik ds4f
F 5 4.750-900kHz - % APM /% /% % & mega-soniceinic & — 42 ¢ * pF > %
o 14 6 Mocnd ox kT A4S o d A B UARORIEFR e
Fh A g AL IR AR G FIGRFATER R GG L ¥

WA B ORBL S AoFI2-14 ¢
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% Mega-sonic wave

W 2-14 4¢3 A0 F i AL

(a) Mokdm - BHcH 2 e Bl R gizEr o

(b) 42 ki » f i it f 3 RIFF i akAS 5 0 2 HoA % SR P -
(C) iFikit it » & @ HCAAL R %] o

(d) HehA g -

1958 > W. L. Nyborg. [27]% % & g 2 pF, 2R+ €5 - &
thftd A4, BT T kAL FMA G e Y, pfEa
IR LT TN AR 1994 & > G. J. Brereton. [28]42 § & 7ik &

TR TR AT G > 2 BB (X ) Bk i 4

&

o FREESDE G BV RC) G A 5 0 AR R R g
ATEH T AR S kg AR ik 4 £ 0 1995# - Ghabrial, A. M. [29]
o B e Bl A S fest T r R e B e R, @ B i 1 P B
A, Pl ERERNNER, AN TE RS RPFRI-ERL DR R
(intensity) & U1 chs 4o, ¥ %] HR EAHA 4e @ S 219952 > Quan, Qi [30]

Ly el S RT, Mot ot g andg 5 el MR AR

23-



PRI T 4 chhdr, AR RESAEF R PG EME - Ohmi
(1996)[23]# * HFH,0,-H,O Mixture (FPM)+c % & % 4% i mega-sonic—
Az ¥ 5 3 K,% g [{]  cPSLcH » &8 i ek 2 v g F RS % A X
BB BT o th B B R Y A b A G RI[14]T 5 e ok cnd
B2 3x % > 1995~ 2000% 2002+ - A. A. Busnaina.[31-33]#= 7 ¥tk + B2
T )

KRR, AN A G R R kNG d, 3

- b i

-~

CRT, AARIETGE, R R R AL kg, ¥

—_—

BIAGfA B oS gkt hd B, S BRSNS Fad 5% o

WA YRS F M 0 B LAPM A L g G BT

(mega-sonic) 2 FARSRF 0 A IS

2.3 RCA i ik 2 77 § it 4z

RCA i ix $#e[34]4 1963 # % & 3| & RCA clean & st 8 p # & 4
o BF R E Ao e o RCAclean ¢ 2w fait 50 &%
APM ~ HPM - DHF - SPM- # & ihdod 2-3 wit » 15 % foip Bl

Jrhod 2-4 Hpif o
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% 2-3RCA g iRl f P F R S pded

Hh T TE

APM ( Ammonia (NH4OH ) and hydrogen Peroxide(H20O2) Mixtures )

DHF ( Diluted Hydrofluoric acid (HF))

HPM ( Hydrocyanic acid (HCI) and hydrogen Peroxide(H,O2) Mixtures )

SPM ( Sulfuric acid (H2SO4) and hydrogen Peroxide(H,O.) Mixtures )

HP 21950 # N E 7 g it 4 irﬂ,Tfua ERES SRS S
REZE O REMERFWIRR CMEET B LAY KT > 27
S ARTRAL DG A ERFRGER > REE S E T LAY

HEZ b g R

N
<l

MEEPE i i > 1960 £ 2 1 B DS Rt Bk 2 o md
WAL g o LR > E RRFT IR E T G PP F R
FiLidk 3 & - 1963 # o Kern [35]3 % 1 #d~ i1 RCA {51 iF ik 32 $L
#* APMfc HPM & fa ek » o & X MG afphE & 24E3% > - &

EIJEE-:E’. ’ RCA ?K;ﬁ\' {—J‘. %%ﬁ%ﬂiﬁ —731[_' J‘ _E.‘ Té » E‘f’j/%‘/?/% ”i? R

1972 # > Herderson [36] “RCAfS 351 » HFjx k2 %: RN g A
L grA A T BRI % - 1985 & » Kern [26] h§ Skdn 1IRCAR e s £ 423 it
— A2 * ¥ & < IR enALO Mk AL 2 “f » 2 P ARCAY APM ~SPM -
DHF = a5 %i% ¢ » APM2 “,fﬁft& 50 3 Boig o fF £ > 1986 # > Ishizaka
[37] %™ RCA¥ tbare wafer £ & 252 0.5-0.8nmenikE & - ¥4 2k 53

25 FTet 21989 £ > Ohmi [38] # 7 % PP APM¥ 2 *& + >+ 0.5umesg+ o
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90 & ’RCA/P /?fﬁﬁjﬁﬂfﬁ)‘ 1Y - B e o F#izp%'a‘*?/ﬁ /’D/pui’m

WA~ B By GATAIF R B o 1900 # [39] Van den

“

Meerakkers # 7 3 B ¥ -kipb iFiieend: 4 & > P APME G # L %
B2 & 1:1:5 (NHsOH/H20,/H,0) T 4% HpOp0 #+ 0.4% R4 % 5 € &
#Hk A o & o tanaka et al. [40] #M A 1:1:5 0 75C T APM& %] 4
0.5nm/min > % 85°C 5 0.8nm/min > % ¥ /& M H,Op 8 2 £ 4« NH,OH
EEM Ay 1992 £ > Ohmi[41] &7 & Rl ook A S V0
R LR R NH, F s L § T 2 1994 & Akiya [42]2
& APM Y 4o » BREL AT £ BB A 2 2 féﬁg e e 4 21995 # > [tano
[14] # MR & fpdo o [l & 5 Fx i 8 d S0 c R [l & 5 2 [ dhizeta

T %' (zeta potential) 14 2 ¥ § o1 X ey ¥ IEP ApHE | 3 5 EcR

g"é’gaa@%\'&‘/‘ﬁjf% °

T\ 24RCA /F /m_\/ﬂgfbgr\{e’_&;%? ﬁ_‘ggﬂf%’}f *E‘Fﬁgv/gk

Mixture Advance effect Side effect
APM Remove particle, light organic impurities, Si and SiO2 damage and
light metal. [36] roughness. [43]
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DHF Remove SiO2. [36] Wafer surface from
hydrophilic to hydrophobic
that make difficult to dry
wafer. [44], and F~
solution mix with Si-H
bond on wafer surface
cause organic deposited.
[49]

HPM Remove Heavy metals, alkalis, and metal

. Zeta potential positive in
hydroxides. [3]

acid solution, particle

SPM Remove organic impurities. [46]

deposited. [15].

2.4 APM # “,f P B = 484

APM 2> # % (Ammonia (NH4OH ) and hydrogen Peroxide(HoO5)
Mixtures ) # * 8 & £ _35C 2 90°C ;K*ﬁ A oo Hf ",%2%‘5(&%}3:3- ] A
213 #rf P A+ R B RBCA] » RS E S FIEF R 0 R g 2N

¥ 4y e Frde ) 2-15 4
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Particle i Part|c|e dissolution

(Q) Ml tinin ® %%

®
®

®
®O® ®

O

Particle

Etching\

(b) BB ]F]—';fi’&& % eV AR A %) | Bﬁéﬁaa
Bl 2-15 Heh-4+ & APM # "f - f87 50

4E2-15 ¢ (a)ﬁtﬁ;:lii%i&ﬂ#ﬁi'}%‘ﬁiJ%&Eﬂ‘fi—’*%%"ﬁ° (b) Mch

e B F Lo ey MR FETIR TS RBER LG o Mk
ﬁ% K/% o

4&APM® » NH,OHZ & chis i 530254 — B £ 425 cruk s > @ HpOp
s ;;;ﬁéﬁ?zi%aﬂﬂl}ﬂ% B ® R ARk Ew B A S F LR

K VTT$ LB Lm0 iR C)f1ii%.§£.iiﬂ£% 5 SIE ™ 4&2'24,%% 88 Sl °
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&ZAPMY 28873 &H" ~ OH ~ NH," ~ NH3 ~ H,O, ~ HO, » # v & T
Frst i 238 (4) ~ (5) ~ (6) » # ¥ Kyonwas ~ Kahzoo) Ky & L 7%
oo BAPMI S F st (4) ~ (5) » (6) ¥ [X] £73A 52 kA
A HEBERRIFIRTERBRIRE(T) LA RF AP LE(8)

(9) — £ BNF > 4o 57 0

. [ NH;3 | 1]

NH,~—==NH3 + H [NH4+] =KpNHaty (4)

Hy0,===HO2 =Kazo2) (©)
| H20,]

H,O0 =<=—=OH + H* [HO” H+] =Kw (6)

[NHe]l ] = [Hoz ] [Ho @)

= CNH3 (8)

[HOZ_] +[ H202] =CH202 9)

B BT EN0H < kR (10) [47] -

{HO%\/ (Kb"KwCypig (10)

Ka  Cpzo2
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OH & %] & f SiT & = BRI 4o 4258 (11) #77 [48] BiEA &
eSIF LA F v D F P REFRATAMBLZEE M M EREB:

FRFIERAF BT F P & B3 KPR TREBR 4 -

etching path A

A
r N

- OH"
Si 12.5i0,5 —= H,Si0,7(H3Si0,7; HSI0, . etc.) (11)

o

etching path B

bl b 3] T ¢ M Ao R G fe ke R 0 4o B 2-16 OH A - ¥ & 5 Sik
fe > e Ay HAR R RAPE P L kT F P (NH,OH/H0,/H,0)
65C ™ 4 % 5 ¢ i 1~20nm [48] = #Frejf MAPME & > > i pe B 3R ¥

i d G e R -
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Ho, | (Si) P

R _; . O H_ H 02_ :::._.- Si .....:E
P S A OH-

SiO2 layer Etching :
4 - = p |{ SiO2 layer

Sy
-

SI S| HO, ........ /—H

"S|02 layer Etching

——>

o on- LS AOH

vSiO2 layer

B 2-16 OH A 4.2 & M4 & & = £ 5 fekkan- BRI [48]

2.5 MRt iR

R R IR - S e A3 PSRN MR E R S R
BB S kFENH PR (Optical Particle Counters ) i Pl ig B+ o

W ORLersk & ipl = 585 Light Blockage {v Light scattering - (®] 2-17)

Particle Particle

_______ _. \

? Q ED? ------ gring light
"""""" Laser beam

Laser beam Detector scan area

Light Blockage Light scattering
Bl 2-17 = #& particle counter & B> ;% [03]
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H ¥ x 2 light scattering #& 2 ®7x > H R RIT L 1 - Bk RHN
G- FR (cell) » @ ie B FRIAT bR L TR BRI T 5k -
fOATU AT T S ST TR T R B (B 2-18) 0 H0H 0T Ak
SR I VLT A ] o W) M RATET R A o S HRRATE RS L o R E

AR K R RE R kRS o

lends

Laser beam
Scattering light

B 2-18 Light scattering =+ % B [03]

1990 & > Grant [49] % & AR BT BEwadmp » p %
* 2 ¢ 3 - fa light scattering #g 41 % @ * - 4~ (A) “volumetric” type
(B) “insitu” type o= fakF W p|EiE ¥ A £ 0.5um £

Yiillznyi o ] Jﬁ;ﬂi% % laser ik o

Volumetric sensor 1 #|*17 it 5 cell =% §84- K] 2-19 -
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Capillary tube Volumetric sensor

R AT e gcellin
ek, B REE R YT

Direct Annular M TR B R E R R,
Laser beam scattered (v 4L @ % N
beam light trap / light £ 4+ Bk 5 counts ik

envelope # & fy

Laser

ﬁ eam
Dlin

Fluid flow |

cell
Chemical in —“4 “ D ;4—

End view

] 2-19 volumetric type particle counter [03]
@ in situ sensor 1 * laser k& & & ¥ < #714 laser ¥ i g cell
P - o] % B o 4o 2-20¢In situ sensor # ik = B iR EL, - 5 sensor
FEfcell ¥ w— B R ER > T T R AR R o~ F]E L R

Febp sk T B X Bt volumetric &> B0 T A B R B BIRERR F

in situ sensor g AT K& H 4o o
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Collected particle In situ sensor #% &7 = B kB, - 3

scattered light sensor %‘,\"EE ;’ftCe”‘:‘ - T ’J‘ m?ﬁf?

S o ek 2 SR ke
RO R HES T

o volumetric 7=, > 7 % § fe, ieo

2L 17 in situ sensor g AT R

i‘%ﬁ.

window
Laser tase" Flow
| beam meter

beam |

Dlin

j cell
Chemical in —J{ | J‘ D ﬂ J‘—

i8] 2- 20 in situ type particle counter [03]
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- N
= D J%? e in iEEE.‘éii € _
AR E? > FROFBIELERSE FRLABEIRE M- - EBHR

pg o

A319 5 PR BHEZERX D N ‘}?“;‘;’a#‘ﬁ - = TELA 2 2. UW8000% -
A7) % 3 HORIBA# 2 2 PLCA-800%] » 7 § # vide 3 4= & &

KAIJO-600%] -

(G326 2 FIRATEY > BIREN A Z M HREAE B Ao R3-19 7

Absorbed molecules
Organic impurities

R C

,,,,, ShH A
:s|o Quality Roughness ) pamde, ;w;B
-

_____
—————————————

Bl 3-1 = fhz 5 chiplidof

(A) DT (Deep Trench) # 29 i % @ & ENVEE A DRAM &
% iFiEF (deeptrench) iT 5 T % WAz S ane Rz 2 & &l

AMcAS 5 B0 LRGS0 T § R

(B) STI (shallow trench isolation) #l42% Zki& & @ & E VL&)

DRAM #3145 + HDP ( High Density Plasma SiO, ) z_ # )a%?iﬁx A &
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aaarﬁ] ’ ﬂi%‘frﬁ;:/w\ fﬁéiié/,} i ttaaal}ﬂ%\"i ”“300/07;4?9 ”“507;% it o

(C) & &t (Bare wafer) @ s & 1 4 2374 G A8 2 ~ v p-type

Si substrate -

31 FaRFHEEKS

ES

Foeds o A TELZ 22 UWB0003] » 3% 48 & F i eh= 54 5 S iz » %
CER A AN s o T F iR d M E (overflow) T b o b T
Fir L@EREL paERES o BRI P RGFESF] o B p R IR
FRAZHERGFER cAPME AT 3§ FATAZS RIRT T Rk
FHAZG A o - BRWoFEBMER AR ER TG REA TR 4
+ i3 (DIRinse bath) rtifiest 52 i 8 o Fik & Flebd s - % L

iz % - UWB000 i # «n i i fig 7 & (Hot IPA Vapor) 5z % & ] (®3-2) -
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Pump

RHRAS B

B 3-2 UWB000 2 #F e~ it 5 53k 4 4% 425 ik % S0 ff )

R 18 pl B (Particle counter) z HORIBA# # 2 PLCA-800 particle
counter » H p 3% id jp| k& 5 Laser Diode - 4] * Laser Scattering Method
(iRl & BO0°) k i RIMCA AT o F 53k 4 (~685 nm) &= tRAE T S KR
% 5t = collimator lens @ condenser lens % &, Pé &t 1 cell A eapc i+ o
K & AR i B 3 475+ 3 light receiving lens iz & {5 & # *tphotodiode, 7]
Bl d enx oo @ R ATs kARG 3253 7 oA 2 L particle + ] o (F)

3-3)
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Condenser lens

Collimator lens Cell

Light source
(Laser Diode)

fig] 3-3 PLCA-800 particle counter optical system

FA A S AR T E L KAJO-6004] » — £ 4 12 4R T+ T ot ¥

WHRFOKH A A A EH P FERIE - p AL TR BEE  ERE

AR (F3-4)

inductance
NET
)
4~20mA
cansaucer
i =
Y| E—Epeak HET
= [EBS megasonic __—*
= generator (FEFIL
APM . . Lot
Mega-sonic =
gener ator
|| || = {Egencrator 8597 i
| - _ B

et v e el e e

Bl 3-4 7 aARiAgd AT n R kA
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FBF RAEE IR 35 17 0 S FlRiR ap el FlEE R
bt 0 v B3R R M I AT IR T RSB R F

WRMER S o BB AIE R SRR T P F R

##iﬁ*
APM
*%*%B " EHA

.- APM
ﬁ ARG R g4 A
ES
ez g |28 &
u_/_\ Al 3@/@%
Pump
R

Bl 3-SF B F &t - ek B

3.2 K A

WEAZGRFBE SRR ADRAM B ¢ s i A -

# % A% DT£ (Deep Trench) i# i ;¢ £ % 3 DRAM B A2 7 38 & 2 B
iy 2 7EE (deeptrench) T2 7 % @72 (440817 7 Feldez A

Soon [l o Mo g A5 chR Fl 5 kR G R Bl 5 A 4 hlfeig 2 ke
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PRI Y Iy

by

WRE o hdrd Al S S S R A A

4o B 3-6477 o

A ) g AREELE
Deep Trench
etching

After Deep A"
Trench
etching

PR AT & M AR S ' F el P e € i 20 (As o arsenic) S

* 4 P AeBIB-THE A o

O

X clean i02 De
Anneal

8] 3-7 arsenic drive in failure cause n” phase range abnormal
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R % B % STI (shallow trench isolation ) £ /& 2 ;¢ & # 4| DRAM % 42 &

4+ HDP (High Density Plasma SiO; ) # s Rl 42 » 8 e 4 @

2]
e
(TN

ETTRS

A e FlE G o ST R S FR~30%5 > ~50% F it

U T u 1
=} =] 1C

Full Scale 133531 ct= Cursor: 3.6584 ke (3 ct=) ke

] 3-8 EDX before HDP deposition particle source almost Si & SiNy4

N ﬁiﬁﬂi%‘ﬁtﬂ;:ﬁ‘fi%’%iﬁ"“,% §SeERFZTFZEFIBER 0 AcR3-947T o

HDPS|02
S|3N4
HDPDe
NON clean ‘ | ‘ 3 ‘ | |
SizN,
HDP Si02
" =3 o W
HDP De
XNON | clean | | ]
—_—
Si;N, -

B 3-9 Particle cause a void in HDP SiO, isolation
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N

(C) ZB &A™ (Barewafer) § %:# F 1 5 2374 5 /mJg2 2~ vip-type
Si substrate - 56 /% 3¢ i#:%30 °C DHF 104 42 (2 “,f 3 % % iv# ) / Dilute
APM (5 S S-dc: BB IR 2 425 b 5 )30~ 48/ 35°CHPM 54 45 (2
% & BAET ) [IPA iz o ik a S 2 6 B (1) IAFMI RIS Fl2 do
B - (2) i GOl (Gate Oxide Inspection) ip|zEinfz » & £ & Y 57 » 48

+AF % (Poly-Si) miplRf skizitz & TR (Vgp : Breakdown voltage )

fe# % 7 /7 (Qgp : Charge to breakdown) - (®3-10)

Inspec. roughness with AFM Check gate ox
3 g
manufacture }
Si - Si X §| Si

Exp in wet dilute APM treatment Inspection Vg * Qgp

B 3-10 22 CFhinfer g 5% p
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o~ GRS R EH

7

B4 18420 B APMGRER ~ B R ~ 2 R AT HP FHEHFEMAZEY

BB 4% "5 3 dic > & (75t o

)

éﬂBﬁ%%C&%%ﬁmWWbiJWME&ﬁﬁﬁﬁﬁﬁTﬁﬁ%%¥%

Boee kAR 2 2T SR T
41 2 APM LB B B % 425 ot S A dulch# e

RS ALZDT (Deep Trench) i & N £ & A DRAME /2.8 Sk if & 2 4
25 4% miFAEE (deep trench) iF 3 & 7 WARZ (Saneiv e flizs 2
Seon {0 % B3 1:2:50 (NH OH/HR02/HL0) i e o3 3 E fel-dic 2 4
A o BB E 5 ~4000 4F (fieiE i & 35°C o Az k5 OW) -

%@¢1%ﬁ’%i{ﬁ&&ikﬁwk’fﬁ%ﬁﬁ$4%ﬁwk°
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SR A In 12 50 APM DUV 3 Brde gl

5000 . . . I I
1st exp
2nd exp
- 4000 = ADAN A A& 3th exp 7
% A N 4th exp
N A N
g 3000 |- ), P -
;’ A
€ a A
2 2000 | A .
o) A A
© R LI
g A
1000 | P A -
A BT
A
. P
) A e e ! ! ! DARKEACANS Yy
0 200 400 600 800 1000 1200
Time(sec)

B 4-1 325 A b il i g
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