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Chemical vapor deposition (CVD) apparatus
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AHPSBRABBREE (filn deposition
apparatus) > A S W R B B EHEM FHE (plasn) #
BZHKMHEKE (vapor-phase reaction) i # B M I >
CVD& B (chemical ~vapordeposition (CVD) apparatus
) o
(5% A Z 8 # ]

EEFHFEIRY BERBEEEY BEOEZEREGR
ML - "THFEIRBEAERS TIEPHFERBT RN o
> BRXEWEBAL (via hole) WEHZFE AR (through
hole) MMM A (fine hole) WA (full filling)
FaoME - @BEcHhRNZEE BLERRBEER S B >
EAMEER (electro-nmigration) Fi 5 B = B & o Iﬁ.
0 WA (sputtering) I K W E dh & BEBR o & 7w >
HERAMAELE - DS BHHLRBALBREFEEN (step
coverage property) B E o W HFE R - F B MUFEE FECD
(plasma enhanced CVD)M BCVIM IR BH - RE 8 7 48
CVD%?f*fb%!iL@#ﬂﬁﬁ%‘%ﬁ?ﬁg'ﬁﬁ%&CUD%ﬂ%%&oﬂt%
CVD& W H & Lk (aspect ratio) KW M HEA - EHE S
I EESTE KBS TBCIDZEEM - 35 b
HOfF &5 05 ik 38 B JA BE B2 M B (barrier film)Z TiCl.% %
HH R (source gas) 2 Tid B R TiN@ B o K8 % CVD2
%Hﬁ%'ﬁﬁﬁ%%ﬁﬁZ}ﬁ%%%ﬁ(blanket

tungsten(B-W)film) o
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R Tid B A TiNe I = 56 Wi 89 F RE F BB CVDR & (
conventional plasma enhanced chemical vapor
deposition (PECY¥D)apparatus for Ti film or TIiK
film deposition)Z — B 2 BELITFUAHRBE - AR AHAE &
TREBB (reactor)11IBE T AP REBEERIFHEIL2
R EFEBFERRZREEABEAPIIZ ERIFE
1M2B R ERBEEAPIIISHE FTHHER - RERKAAESE
ABIIBETHERARBEAEZA - WERBELS ERE

(Smdpr s S B B N Bn el B2 )

ERRREABIINBIRERB B A RBELIL R ER
) H113AERES S 1112 £ & 155 . 36 B K 8 &
B8 (ring-shaped insulator)116F M B E - R ERA B ZE A
HIUHEEAE B4R KR EELLIICHT L EES
L RBAEBIISER  RERERER - MR - KB
FEEAB I3 BE A IE A IITEEE R R EE (
high-frequency (HF)source)118+ 8 F B B i B 7 (
high-frequency (HF)power) o

REER B2 EERRSBMERD 1190 B & O
9B EREHABB120 BEPRBEM 1207 2 KBS
BN A BELERB R & 2D o
ERYHBIAREERREEESI11ZEE - BRX
HHEI2E ER RERIHEI2Z FEREHERW K
(electrostatic chuck(ESC)plate)121 & B B Bt #k (ESC

plate)121 5 EE EF BB I % #H 28 ## (electro static

T RO N m AR e Sy

chuck (ESC) control source)l22 WM EHRIZIHFEFB112L
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ﬁ‘?ﬁ"r_\*“}mﬁ: H S 3P 3 e S R i

Bi W OB 2 M AR 123% 2 B B B W W R (ESC plate) 121F M
B (clanp) e RER E B @ II12N B E B MM 5
(heater)124 - E R B A BB E B # fF /8 2 % B /8 1250 #
BBI252 B MM B AW A Z W & &5 B8 126 B oM
BB M 1265 B M 2 R M M B S BT MR R 1240
RERB 111K B BE (transfer) 2 K 1238 & B R &
REHBI22 L« ERZB W2 E B A E B 1250
BEHBBIOA MBS IUTNBERS R — FBE o &
R123% M B WK B K 1216 ¥ # (hold) o

MERIZIN M ZRERMEE AH113: RBETiHE (T
film deposition) K & B AH:~ P B TiN#E B (TiN filn
deposition) B A B AH Mlo0 % — B » KEEZ1I1R
B % @ W B R D 1100 B B M (pumping mechanism)120
BR - BETRRESSILIANDBINTRES - BT 2
FEEZRIAZABED A SR EESB111P 0 W RS
B PREBOBRONEBOREMGRE - FH - B
B W W (HF source) 118% K IE & 88 8 A 25 1134 &%
B AW R A HF pover)r MGERERES A #1138 & &
1232 M1 R BB F I o % BB A E M 10~ 100MHz2 HF S
£ VHF&E o

EEMTHEA XN > B RERBE A\ 113% A Ticl,
cHB R EFHOMB ZERIZLBETIH B R TING B o
M B (during film deposition) i &M ¥ % K & & I8 (
unreacted reaction gas) R BN EY R E A2 B | ERDT119
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BOBE A BE RS 120F BLHE R o

R B 2 TisTiNZ B B % # (typical conditions
for Ti or TiK film deposition) W E R &
(reaction gas)TiCl.Z 8 & & 2~ 10scen> H:2Z HR B &
300~ 1000 scem> SilleZ & B % 0.2~ 4scen> N2 Z H B S
10~ 100 scen(EBTiNGEBR ZHEE) - ERIXF R 1122 G E
BA00~T700T  MEHEABEES ABLIIF R B2 H AN

BEHA50~300V AW BMABLI0~100UHz »

(P SR e e Y B B )

(5 BH P & M8 o2 2 B8 & ]
B % Fi 2 PECVD# B (conventional PECVD apvaratus)
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ABIISABE B R % A (dead space) 127 36 2 W 1278 &
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B8 @ (hinge ) BB S L EFEEHHMM - MENELER
MHERRZ2RKREARBEEAPLBHLELE DN  HER &
RERSEIZIADHEBRERTEMALI27- B 42 % Al B F M F
BCVWIRE 3 TEARERBZAMAREmR S EREF
RMI2ERERBE AFIIIZERGE  BHBEFEHITHLEAE
EEBERBZAERBIZABIIGEREZ S 111 B M # &
¥RTE O MBREBEESFINNZERABAKERES A B 113
s b R BHADLRERKAI27
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123M B R ERE - RFMB 2 R ERE S TSR 1238 8
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AW EREAB 2 BRE 128 RBER > &% A
RTNBERERE - HERERBEZEDEBHAERSE B
EHEHBER B 2R - REAB XA E S %% A8 127H
BErREXBELELEFTRBOBEWNZ (build-up of
undesired filns) o X % % E B F (dust particles)Z i5
BB LR A EBERE P E B (nanufacturing
yielZE M o Ml RARBES  FIBHAEEH - P
EARERBREE 2 =M o

KBEZ HMABE E MM REEEEMT e E L
KO MW B 2 CVDE E o

(AR BMEZFRRF M)
ABFEI(EBER B AEAGES )2 CVBES -
SHEMPTLRARBED - PRABRARBEAKA
IREEABNBEHNTAIRARE T UHER = &5
MBI RRRBEZIRDE R ERBERE AT A - B
B EATERERBIERE  ME B E Y B E o
ABHE(HERE A E A M B E)LCVIEE A
HABS ABAGCREES LEAFEBRREES B4 D
MEHMBEEREBBREE AL - RES AAAEE L 8
WO B B e R 2 B 8 (reservoir) o M & (reservoir) b
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ABBPHzZEI(BERBAFENRBSIHIZICIDIRES
 EBA BB ERNERTEARARREES Y LB HEZ
NERERRSHEHNHEROD WHEEZHROSLREE A
BHHBHAEHEZRERAE EXAPFT2ERHIHEH - K
MARBSBIHEY  HBEEHIPFHT  ETXTAFELEK
FREBZABEHED  IRFRBERAHAPBLEEINE
THER® MERB2HINR THSE » THEKERBE®
BEZA - -FBEF ZBATHIMNBTHERDS TS Z2HHFERE
BRI ESRBED - & F Al -
(% B <z B B i ]

LT - WERKNERTSRHBERZTHZEEOERBE
Bita s HABHZEBITIABRTINER 25 8 5 &
CVD4 ¥ (plasma enhanced CVD (PECVD) apparatus) ™
M EE - PECVIREREBEHWARARERIARABRESR S
11 REDXFBIIBEHEHANBTHFFPRAEBERIFTE 12
BHEEHAPREAEHRRZIEEARBEADIZ ERXH
WicH KL ERBEAPISBRHYMUFEFITHRESE - KRE XK
BEANISRERERBER UBBEERREZSE 1L Lk
Bllae EE lla HERKES S 112 A E ZE 11b%E B R
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A EEERREEZEBIIZPLHE B EH o b
FABERBOTSREESRBINIANBTEEEREIRAIKZESH -
ERIXFBVBIZHAEREFTBIIZEE lleck DX & E 12a
THUEHE - ERIFBI2F B HEE - RERIBFE 122
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 HEBERAEEBRUNMFAHZR2EHE2 A BRE252Z B W
AR A BN OE DnoE IR H B M 26 B el o BB KA 268 &
TEHRMBR BB E B F 240

REZESIIAERELER2IZAEERER IS BI2E
o HIR X 5 R 125 E B B E B 250 B BB B2 &
w2AMBHRHFER - ETBE - ERIZBEFBERM K21 X
## (hold) o

BREdz EElla WHABH » 2% 8 278 N HH
RREFSIITLBHNEFTHRERBR - 3A278 B & #
BRBWEREENPHNRFRARBEBHRBE BB 20 £ LE1laz
WE - mMBE1ERBE2HRR - B EFREB®H S - %BEB’:‘%’-}L27f
7 L8 llax TH B AEBERBEBE (ring-shaved r‘eser‘vcir)
30 BEF  RETHEZREERSEAHRINIEZER 30 F 4
B3l B ZHBEAIIaMBE - BKIFRMEMLRHE®E29
it X ERE S BBHBEBIFEAER27T ERF
REEBRA2TH - BEEBABIOPARR B8 £ ARSI
B AL 3lath LB E & 11 B o

EAERBEEREZHERES » L2784 LB 1lah HHE R
BEEFILIZP LoWi4BE N FHEER - ZARINEHF &L~
Sum H A AIIaEEHO0.1~1nne HA3laB HEERE
R EAARILPIHEBR
REEFES11IABE®MEZZEZR2IIZ B XEF (hold) # & F
BB BEzERIFHIZE -@HHBRER2IZKESR
i BN 13, RBTI®ME (Ti filn deposition)Ff & & A
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Bz RABTINEBER S8 AHF N> B —FH » KEZF
Hllz W B A5 BB R T19B0 BERBE20F K BER  #F I
TA4REEZIIATBEELERER -ETBD - BF 2Ti#
B R TINGE B = A BB % #F (filn deposition condition)ss
HEmBRAAABAZIESAER - BEF - - BARXREREHBR
B2OBBAQITEAREABIINPBZRNEFRAEAR 2 K &
#4 50~ 100scecm »

HEHM R L ZPECVIRES » RERSEE APISHEK
EABIIEB2HMIAERENAEDININBER FA -
B3m~ B APECVIRELRESSBIIN - REEBHEY
HHRI2ARAEAEB I RERDHRRIZ- LERABZHG & H 32
3R/ HBBEFERBEEMERT XN EE o W0 E I A
CHRES#EE API3ZAE EEIlF ARFEAERE - &
REARARBAE HWRBFABZEDHFREREERE
FBAGMA HBHE REANEEERENRBERBETH
mm e (82| T RSB (uniform down-flow)) o K gk -
HFRERBEADIIZHNERIESSIIZEH 2 HB=E
MEREAR 2 ERAANEYE - FH AT BIVET
R e 2HEERBIREABRD I ZE - & 7T %

BHPR2ERERES2ERNE  WHAEAFLIIANBY
IRERFBEBHVREE o HEES F11H 2 KERE R B
R BEHRAIZNERSARIIZEETE R °
HiRBEBEFEERFEFANRSEZTIClL.2BE R Z
ER THEREISREABICHNERIESSITELS 2
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BE1.58 B 28 o

HOH B AR B A APECYDEE - HR B B E (
deposition rate)Z Ib % B PECVDE: B o 2 Wi 4 3 & # X
WI10sE B - BERBERE >N X ABERRAREB 2849
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'Chemical vapor deposition (CVD) apparatus

A deposition apparatus has a reactor 11 which is furnished with a reaction gas delivery part
13 and a substrate holder 12 in which reaction gas is delivered from the reaction gas
delivery part to a substrate 23 on the substrate holder, and a thin film is deposited on the
substrate by means of a chemical reaction which results from supplying HF power to the
reaction gas delivery part. Plasma is generated and excites the reaction gas. The gas
delivery parts 27, 29, 30, 31 produce a flow of purge gas in the dead space surrounding the
reaction gas deliver part. Reaction gas which is liable to be retained in the dead space is
driven out by the flow of this gas, and circulation and retention of reaction gas are
prevented.
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'Chemical vapor deposition (CVD) apparatus

A deposition apparatus has a reactor 11 which is furnished with a reaction gas delivery part
13 and a substrate holder 12 in which reaction gas is delivered from the reaction gas
delivery part to a substrate 23 on the substrate holder, and a thin film is deposited on the
substrate by means of a chemical reaction which results from supplying HF power to the
reaction gas delivery part. Plasma is generated and excites the reaction gas. The gas
delivery parts 27, 29, 30, 31 produce a flow of purge gas in the dead space surrounding the
reaction gas deliver part. Reaction gas which is liable to be retained in the dead space is
driven out by the flow of this gas, and circulation and retention of reaction gas are
prevented.
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