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Provided is an apparatus for processing a substrate. The apparatus for processing a substrate, in which
a process is performed on the substrate, includes a lower chamber having an opened upper portion and a
passage, through which the substrate is accessible, in one side thereof, an outer reaction tube configured to
close the opened upper portion of the lower chamber, thereby providing a process space in which the process
is performed, a substrate holder in which at least substrate is vertically stacked, the substrate holder being
switched between a stacking position at which the substrate is stacked in the substrate holder and a process
position at which the process is performed on the substrates, and a gas supply unit disposed in the outer
reaction tube to supply a reaction gas into the reaction region, thereby generating a reaction gas flow having
phase differences difterent from each other in a vertical direction.
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Provided is an apparatus for processing a substrate. The
apparatus for processing a substrate, in which a process is performed
on the substrate, includes a lower chamber having an opened upper
portion and a passage, through which the substrate is accessible, in
one side thereof, an outer reaction tube configured to close the
opened upper portion of the lower chamber, thereby providing a

process space in which the process is performed, a substrate holder
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in which at least substrate is vertically stacked, the substrate holder
being switched between a stacking position at which the substrate is
stacked in the substrate holder and a process position at which the
process is performed on the substrates, and a gas supply unit
rdisposed in the outer reaction tube to supply a reaction gas into the
reaction region, thereby generating a reaction gas flow having phase

differences different from each other in a vertical direction.
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[0018] EFEM 3 @& % E5&#HE 60 RAELE 50 - HEHE 50 ZEE
BEEE 60 HEBERRME 2 M - BBEREET (KER) (Hlanz
i {H & (overhead transfer) + 22 {H32#¢ (overhead conveyor) I
HE)E5[ =MW (automatic guided vehicle)) AR EMENR S #
RaxBEESEIR 60 £ -

[0019) PR EEEF 802528 (B0 - 57 5E =X 4 5 & (front open unified
pod » FOUP)) AT HEATEE & - ANERBAEEERE 60 LA
SRR R 2 CRIEEER S IESEHEE A 70 ZEAEEZS 50
N - AR B BRI/ A SRIFIEFIBEZE T A (door opener)
(RER) IREEESR SO - MH > AREBEREREEDE
RS0 FLUEREREREER SO0 AE THEIWEABEHHERE
ot (FFU) AR EEEZLR 50 4 -
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fesz 108a K 108b- AR EHEE 110 RAMEREE (I EHRE ) 1122
112b & 112¢ - FEfE L FBBR » HEEE 12 /R EF S :EF
Ak - MH > ABEEEE 106 - /EEREEE 108a K 108b - iREHE
= 110 RAVEREE 112a - 112b & 112¢ RIREEFEREE 102
RUBIRE L -

[0021] &#REHEHEE 106 if ZEEEHRIEE 102 BT EFEM
3W—ERRE L -ERSHHNE-—ETEREFSEERHEEES
106 FARERBHBMADIMNERM 2 F HHEERS LATHEHR
B ERRATRBME K AIENERM 2 HHER S HERYE
FRF RIS BB TEREE 106 7 - FHEREE 102 FREE 108a K
108b -~ £BfETHESE 110 RAVAERES 112a~ 112b K 112¢c #ERFFEE Z AR
R HEREETEEEEERBHARRBZE TR - SEE
EHEE 106 AIF5 LA EISRYGIAZEREE 102 FRES
108a K 108b -~ #BEIEE 110 A FERESR 112a~ 112b & 112¢ A -
mH - BARER S HER  HEKRS TARENZER > UBFIETE
ERS EAR&ELY -

[0022] RAFIRE ( Gate valves) (REIR ) REEREHATEEE 106
BEREE 102 2 REHBEMEE 106 & EFEM 3 Z[ - B
EFEM 3 B E# B EMEE 106 CHEREER SK > XEERKEE
fesE 106 BELEREE 102 CRIMFFIME MR - EERBEE
g 106 BAEGREIEE 102 CREEER S K - KEEREHEERE
Z 106 B2 EFEM 3 Z IRV FIR 2 BFARY -
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[0023] {E:ERE= 102 @S EIREESE (substrate handler) 104 -
ERRESS 104 TEAHBEHEE 106 - FEMEE 108a K 108b - 8
BRE=E 110 A FERER 1122~ 112b K 112¢ ZEERER S £
BEER S K HREE 102 BEHLUESEEZRES - LR
RBHEERFATRARGEER S RENRBEY (G140 0, - R
KREUE) -

[0024] wr#RHE4MERES 112a+112b J¢ 112c AFEER S LR &
g - FERBERAIF » RE=(ESIEREE 1122~ 112b K 112c -
HRAELEFREEMILLE S ENEFTEEEREOER - BT
EAZENCEREREHREER BEFEREFATANE - 7
RENERESHCEEHMEREDINEEE -

[0025] ZESVFEREZE 112a-112b K 112c HER AR S $hiTH E R
FRZHT {EREEE 108a K 108b AIERER S BT B M#BITH
R SBERLFENELYHNELARIED - IRER
MREERZTERR  HESE T FEEIEEER MR
HERME - At EHAEHEEELSREE - BHIKR
ERITWHETIER > REERLELWBSERTAHFWEFUER
TREMRENEMCERUEARFH (oxygen atom clusters) o £
REMARER HWRERHEFBALTUTEREERFHEPRE
o WHRARBFTERAIHE B (stacking faults) B/ Rk
(hillock defects) - EEMBEERBFRHERRBNERE > 7] (F
m) BEERKREOEA - At > ATEFRE= 108a & 108b
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BITANRBRERNER S EHFREEE MY (native oxide) (BFE

HEMNY ) HFERRE -

[0026] FrRERHENEFERAEFEHERENGSR (H*) &
NF; KBRS Nei 2 E - BEIRR  EZFRRERNERE L
MEMAWE  ERZBEERERN > EBREEZERAEREZRA
ESREEANNEMYRENTFHEEY -

[0027) #fFik:xR  ERERNWEHE (HY) kNS LTRE

(Bt > BAE (NFy)) ERERBHEIEEFR > WUTR
FER, (1) iR BRXERBLELFW NHxFy (HEd > x &
yREEEY) FHHEY -

[0028] H*+NF; => NHxFy-- (1)

[0029) EMFTRPRIEWEBEHEMAT (Si0) NEREX
FIUEFRRPREEYIZEWERNRER - TP EEDERNE
3 B (L 7Y I FE DAEE 4 K FEEE ¥ ((NH,),SiFs ) 20LDA T RFER (2)
FRRZE -

[0030] NHxFy+SiO, => (NH,),SiF¢+H20 -+ (2)

[0031] H#% > ARWERMES KK 100°CHESHIEER - AT
MR EEMMLT KER (3) MERUF REERE - HERA
MEREREBEAR - it AIRERNREBREMLY - LT
R FER (3) hFAFTER  FTZVERBESSARE » fl HF K
BB SiF, &S - .

[0032] (NH,),SiFs => NH;+HF+SiF, - (3)
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[0033] fn Ex At > At RNET LS AREEREEY
F) S PE BU 2 R P B AR X ME S DM DN B BUAR o TSR I ME Y2 R B
SNBSS AL T /EVE R E 108a B 108b WEIBE ST - & - T
I E 108a & 108b P —FEREITRERNE - B W EBEE
= 108a & 108b thfg 55— Py /7 hn 24 442 -

[0034] REHEE 110 REERREBUENER S HBANE
PR RESTHENENER S HB/ARL 2R - £
SERBEBER > BIR S WEBRISEREE 110 b - HERK S
WAEESSMEREE 1122 112b K 112¢ 77 - E4R S BBARE
S 110 - S EREE 1122 112b & 112 J BEEFESEE
IR ESTE — SRR LR R e o2 o A SN E R 1122+ 112b & 112¢
NSRRI EWNER - WRTHENENER S SERABARNSE
BEE 10K - A BERRERNENER S SOEMBARINT
BesE 112a-~ 112b & 112¢ (4 - JhiE > W ER S EEHBBEANE
R 110 14 -

[0035] M 2 89(a) ~ (b) ~ (c)REAR I8 — 7 # 12 B I 1) B T4 10 B A 1Y
TR - 0L FEREAR S BhITAME BUIE 2 BB 7R VS A
Z 108a & 108b AYEAR S ST EEE - H ik > WEBATRRE
RUEBRERNER 70 WRE EWEAY 72 TEEEES
108a & 108b REBFTEERUBRBENLY 72 TH - A&EE
FtERNERBEYRNER 70 WRE LS ERE 74 D
AEBHEER -
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[0036] H1% > 7EHFEREE 1122~ 112b & 112c REER 70 £
THARESRE - TBACEBERENEATHRENERE - THRITH
MAFERBEUESNERE 74 LERSAEE T6- T RBEEWRE

(%140 » SiCl, ~ SiHCl; ~ SiH,Cl, ~ SiH3Cl ~ SiHe B SiH,) REHK
RE (P N, R/ H,) HREREBRRELRNER 70 LAY
NEERE 74T E > ERESNEE 76 B BEER > SWRET
AESBERNERE (F110 > AsH; ~ PH; &/ BoHg)

[0037] 3 RIRB—REEEROINANRTE BRI ERER T ER
WAEHE - FEHERE S10 - BB ARE RS EEHIRAE - EHRIF 520
oo BN S BEERERIEE 108a K 108b b - B EAR S
TH R - HhBR AR E S 104 1 EAR S FEFI B EEEE 108a
F: 108b e  BEH P HEFEFRZTRBHEREE 102 RUTER
S FIMHE - fEHE1E S30 > FEEIR S ERMITHEEIE - WLEXFA
Wi FIEREECEARELAREEYNRERERARA
R EEYRI BN - Al [ SR K Al in #A SR AT FE 1R R
e == 108a & 108b NEIBRFEAIT - BUE @ A ETF R IEE 108a  108b
hf)— B RITRERTE » BREFEREE 108a K 108b FH5
— B RNRITINFASUE -

[0038) ZE#E{E S40 o » B REEREENER S BEEZKRE
ez 110 h EEBIEBEIES 110 7 - B - iR S EREREE=
110 A F LA SATT S E A2 - FE#R(F S50 > EAR S HEREEIS
FEREZE 112a~ 112b & 112¢ < @@ H e 57 3 H 22 IR R R (R
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ZE 102 ITEMWR S BUER - FEHIF S60 F » A LB RN ER
S k- Hf& £ S70 > EiR S HERERIEEEE 110
FHMEBEREREE 110 A - FE& - FEH(F S80 41 - AR R4
EEHHERR -

[0039] 4B 1 WHARKEBER REER  HE 5 28 1 T
BEEREREFSUEREE - S TEE (A EHEE) B2 E
FHME LSRR TEREE 312b - THIEE 312b HEEIMEREE
102 MEffEE 312b A RAAE BB EIREE 102 493858 319 A1
BAREE 319 BER S N FEEE 102 AR TEHMEE 312b - [
FIR (REIR) AT RBEEBEE 319 45 - 7B BRI ITE R
FAEIE 319 -

[0040] AELKBERE LHEBESEEN S WERERS
328 - ILBR > EAR SEEMMBAEERE RS 328 £ - BEIKR
15 &tk S Al HE B 7R B AR B R85 328 | o 7EEAR E 528 328 BB
B THMEE 32 PREVHEBRZER (KN “HEBLAE" ) i &
RS AT EBAE B AR E R A% 328 o A0 T A ATl - EARE R AR 328
AR AR - HIL 0 FEEIR S HBERE L EIRERSE 328
] EF LIRS AT AR S HEBFE AR E RS 328 T — Mg L o
ERAER S MEBAEERERGFE 328 LrF » EiRE R 328 1
BEENMKEE 3122 (R “®HEME" )+ HERTEND
RIEE 312a FEITHEHFE -

[0041] ZAFHFEHR 316 REMNEMRE RS 328 TFH - DLEERE
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88 328 —HEEFABTRE - EERE RS 328 YHRBIMBEALEF
B - Q0 11 RATEREA - ZAPHIRIR 316 BRI IEE 314 HIBHK
FITFER - BERIR 316 IHEERGRRETSBEBEEEA
HIM B B o ESRITHT R MAZ R - BIERIR 316 AJHERKEE
FHBEMTHAEE -  REIREETHRERBR —&2H
BEANSKEE 314 WHBRH THRBESEHBEMT - L - W

REBEHEEARBEECRENRE  HERKEREBHIALITS
OB EHBTEHWNE L - "Hit - BALEN EEAFERR 316
WHEBZTHETME - Bt - EFBERERBIIBAEREBZER
HIPEE E -

[0042] TEBRE=E 312b WEPERIE 344 WHEIBER IR 328a R E )
REEAtRER 362 - BERG O 344 WTEE "7 Bk - TRELR
HERBINE 334 B HER O 344 BB E —HRERK 3421
B #BhHERM O 3282 ER B BB R E AR 3280 A @ T EHEY
BER SO 328a BEH TERMEE 3120 WUHEB ERINEIRE -

[0043) EBhRBELFER 362 EEFEHRBUEER (RER)
Llﬁ%i%i@%%%ﬁ%ﬁ%%‘ﬁ{#ﬂﬁE’ﬂﬁﬁ%ﬁéﬁﬁ’éﬂﬁ%%FaﬁEF! - B Pl
HE o W B R ER 362 e R M EE BT -
AT S RS ER B E R R AN R E R B R TR
RERBBETHBZEMF -

[0044) FEEMBKEN H UEBMBEERBUEIEBZEMTD
BEE% B REBhHERIR 328a HRH  DAB L Bt FERI R ZR PRI R
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BREBHIHEB /M - LR - HEB AR TR &R
BERB] - EHEBZHNBOIBRMENEEEZMNE N
REZRANKERET AR EHRBZHE -

[0045]) 6 ZE | WAAMKEE - WEIREYE - ftEEE R
RIEEN REREEE - X EE 3122 TR THES 3120
R EMUREEEPRTHAERNEORETH - ZHNE
442 ZEETEIEE 3120 AR EE 3122 2 BN IEE
312 REAENTE K 442 £ - THEE 3120 B9HB LM R ABK
FEE 3122 BE 22 R @ B 7E ST B & 442 WL AE B O
b - W EXAria - A ENCERERERE RS 328 L
> EIREFFES 328 IR BB EE 3122 AU RIE 2R -
[0046] AERIZFEE 314 REES MR IEE 312a LU E REAR
SIEHRRER - HEREE 3122 WAEMATH AR IEE 314 55
RBREBNFERER - JENKNIEE 314 FAEXEE » A7
EATKEE 314 NARAEFRRER - EEIRE R 328 Y
FREMEBETR ENERSE 328 IXBAERERT - LE ' K
FENEE/ NNREZMNEER - At TR RERBLESD
RIEETHR  KERBHERATRIRY - 54 RERKRBTE
TEMEBAEERE R 328 FHER S k- AEREE 314 7R
RN L REBRTE - Hitt - EIRERSE 328 AFEERE
KEE S4B TEHMBEBERERT -

[0047] f0WE 4 FATEREA - MBS 326 EEBEEEARUEHLR
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4 R TR A MR S B 312a - INEAEE 326 AT NESM R FEE
3122 chEySUiEZeRs - It > BI2ZR (REEE) ATZIEHH
FHAREMNEBHERE - 2F 324 BRTHEESE 327 EBI LXK
$2 337 75 EER AR 337 BB A BB 338 EEK 0 XEER
327 AT FHE -

[0048] HIEEBE S ESRBUHEET  REHREETRES
{34 TS 5 T, 332 R MR SRS BE T 334 IEERE BT 332 B S
M4 3322 R (B A5 RS 3320 - FEREYE 332b 43 B EE
HEFES 3322 GtPETEME 332b hOES—BERAEBETM - TER
REMEHE 332 #9FT 0% ot R E L REFL 332c - I - FISE A AL 332c
HEHRFEREE - (RIEFL 332 EFEFEEE - 208 6 RFATHRHA -
SLRER WS 332b TR B R BB ELAEF, 3320 BAE ML RO HE -

[0049] ffER 332a R GEFEMEME 3320 ZEEHMRIEE 312a
th oo {LFER 3322 HE MM > B ALFEMEME 3320 BE FEENHE
FEZ 332a MEE - HHIEFL 332c XBENPREE 314 A -
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