MEhz

Wiz,

Hifiio #ERE & ToREHT,
LoTH2zbRTHERTHE. LnL, TOFEE
ELUTHEBNE G 726 S hic B, &40l
MERX, TOLXE, i, SB0MED

HIHTEHWRE V2 LS. ZORT, bh
HhIMEhC T 2k, whbiX, BEEL
TR HRONDETEZ I HEBIR. £h
1%, MHoFGC 20To BEANL ELH,
¥ic, TOMEhC @SR HED FC,
Lnd, FAFOEVLExXL > TERIRS
L, BRLRBES GEBEO = ¥F—1T 7
T AMEERE (i) ofErs—ed s
LTCoWEIZL ELhTHBD, Thikic—
WABBIXWLTRTWAZ LILEDHRTH
5.

CDX5 s ERND, bhbhiuk, Nb %
Mo 7z & @ refactory metal #4000, EHiR
Mkt TEREE— Fl Y, BIRES BETR
i, R RALIE 2 K R L4 D WL 25 8
IE—HPRLTABD, ThEBE#ELT, £
it % control L, {FRBRECEMHCT I D HE
L e REFEE L FOMBZEFY T2 L2 BRY
LT, = Z¥#E3Fk, Chemical Vapor De-
position (CVD) ¥z X % refractory coating
AHELTERTWS. BT, FZomc
DWTEILHERD Z LT 5.

CVD 4t coating L L5 &5 ¥HE%,
9, EYRSIGHT ARSI & o THEBAER
THRAEEDOE LA ERL, TOEIEFHE
¥ (substrate) FEHE T 2443 X4 T coating
WIS LOTHSD., DL H ARG EL
T, EBEEYDOERREDREFRID ~w 7 v
NELHVBRTWA, i, HEHE (feed)
ELTILEWN BRI ZER BT L b DR

*=F % (Masanobu MIYAKE), WikT, 12
WRELF N TR, WhEd%, T, EFEkE
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Lt

i, FAMALHETIZEL S, WTERICE
X, {LEWDHER & F DG RD B DILFIX
JBxED =D, OLERET &b lo
B—feed Oty Eix, SEMELTW
% CVD @fEnbitshs. $ibth, CVD
BB LTbhd 2 Tl s, ZOFE
i H L, Van Alkel de Boer & LT, H#t
OFEBL, Flz ¥, H Zr 5 HE 7o X% 55t
EAE Zr 28ET 5 C L L fTebh Tk,

coating FofEE X CVD IR b FIEEIC
%\, fRaitTs LA Physical Vapor Depo-
sition (PVD) 2 G #E240: LTRTV 5.
B 1EIE, fREMIL coating % fiff B LEL
LickERTH 5. CVD T, BhRko X 51,
AEWEOKBEENORELEIEDE MEE
Yol cirisy, E6ic, BXMox+ ) 74
A& fERT A LT, ExEC CVD FHO
FENRERRENAESTHS. PVD I&ETIT,
WH, REWEFXOLORRFEI DI, £
N ERLEWEDOSE, T EREY DI
HOBEFE— Alc EOMBIENLELD,
HZEY Lk I EBET fT7ebh s kil
5. IThbommnbThE, PVD@EmesL,
CVD {:Tix, WAWAT BIRDEH~DHKSE
LARETH D, HELHHET, KEVEEEE
LxRTuwenz ks, Lal, (EERIGER
T ateicd, RIGE&HEORE, #iM, ROz
DA DOBIFRT % Hliy% { » parameter DHL
P oBMEXIE PVD o lERTARE L. co-
ating OFEE, HENC X - C, @ LichEr®E
SRXEZ LTS FTL oo,

CVD (0 BM4Ef1E LT, T RENED
WA 2FTHE T .. feed DHERDI-DHOR
JEX R ~21000°CLLFTh v, ki kEDE
DS & ATl = &, 1000°C~2000
CTOHREENTRETHD Z Loibhbh. b
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TABLE 1 COMPARISON OF COATING METHODS

TEMPERATURE | DEP
METHOD COATING MATERIAL SUBSTRATE MATERIAL SUBSTRATE SHAPE o OSITION
°Cc) RATE(um/hr.)
Pure metals except Conductor. Complex shape possi- feed/substrate
. refractory metals. Pre-coated non- ble, poor uniformity 25-100° (aqueous) 7.5-250
Electroplating .
Few alloys. conductor. on corner, in deep ~300° (fused
recess. salt)
Pure metals. Metals. Complex shape possible
Alloys, compounds Glass. by special method 12-250-4500%
Vacuum . of congruent evapo- Ceramics. *by reactive
Evaporation . . i
lating, or by reactive Paper. feed - evaporation
evaporation Plastics. 950-2000° or
Metals. Uniformity over large higher.
Glass. area, complex shape substrate ; _
Sputtering Metals, Non-metals. Ceramics. but poor in deep room temperature 0.25-250
(essentially)
Paper. recess. or controlled
Plastics. higher tempera-
t .
Pure metals. (most Conductor. ure
Ton Plating effective) Non-conductor Good coverage of 5-1500
Few alloys, compounds. possible. complex shape.
Refractory metals, feed :
Chemical alloys, borides, Metals, non-metals Uniformity over large <1000°
Vapor carbides, nitrides, withstand deposition area, complex shape. substrate ; 7.5-2250
Deposition oxides, silicides, temperature. . 150-2000°

sulfides.

Data taken from : J. A. Thornton ; 19th National SAMPLE Symposium, Buena Park, California, April 23-25, 1974

Ed. by C. F. Powell et al., VAPOR DEPOSITION, John Wiley & Sons, INC. 1966
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TABLE 2 TYPICAL CVD-COATING

'ERE & B

1 o
(COATING FEED TEMPERATURE (°C) COATING
m. p. °C MATERIAL FEED SUBSTRATE | RATE (pm/hr)

W 3380 | WClo+H, 700-950 1075-1200 115-1800
Ta 2977 | TaCls+H, 900 900-1100 200~ 380
Mo 2617 | MoCl; +H, 800 900 440~ 800
Nb 2467 | NbCls+H, 200-300 1400 —
Zr 1852 | ZrBrs 200-300 1200-1300 —
Ti 1670 | TiBr,+H, 160-250 1100-1400 150g/day
TiB, 2900 | TiCl,+BBrs+H, 20 1100-1300 —
ZrC 3540 | ZrCl,+CH, — 930-1400 1.4 40
SiC 2700 | CH,SiCl, — 1150-1600 65— 720
TaN 3360 | TaCls+N, 250-350 2100-2300 —

Nbh o7 TIL, MKEBEOLBAE &5
[@% k520 moERERET ERT 5 HiA
T, CVD &1 - T30, Zo06% iR
5.

Mo & Nb D mit K& feEidinv2y (B2
%), Mo DS EIL Nb orh kb 1#HikXx
<, ¥, iED O, ° H:0 0FAETTYL,
et om\ - FRRED 712 RFEBE KX
. FZC, Mo fiic Nbl; # feed 2+% Nb
® CVD coating (JEX#) 1004m) #HEL, 7&
FEBE LONTRA. T0E, 2000°CEE
MWHEFET Nb OZDERENIEZZ B2, B
H—INENRE L RERBOE X &k 508 —nF>
E Mo DEENBDHBNBECE ST, 2L,
Nb #7B @4 I L THk7z Mo I2 k%4, DT
BB, =D Mo DFEFEOIRZ % BRETIL,
T Nb OZERMNMEILT5 2 AR &Rt
EER I BFHIBIAEED b T\ 525, diffuse
out L7z Mo #% Nb % cover LT Nbo
EREENZ D E LT, 0 Mo D—EDZM
ERRELTWBEEZLRS.

wiz, 775 7 4 +® Nb-coating 2T
BB, 75774 MXXHBRTHS XS
CROPTRLES (RELD ORNLOT
HBHH, HEREENELIEL, ¥, BEEL
LTI ENRELEEIRDLZELE L. R
O EEEFETAH®, 3, Nb © coating #
fT-oTRA. ®E, BEXILfHH¥ET, BE2
m, £X 100mD7 57 71 MEEX M vy 2
ARUSE DOFRRPOIIC ZRFEL, feed LT
Nb ¥y K& UGEARMLICE S, Ar ¥+
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7 HATRA XTGBT 5. feed % 200°Ciz
IEAL, Bro % Ar & ¥R CIiT KRR X
51 NbBrs MEBHITAERL, 7797 14 Mg
IR RS, 2T, REHEE1500°C
IEEMET S &, RADOMEET coating 23
mEh5.

90°C
Nb+5/2 Bry, — NbBr;
1300°C

[NbBr5 LR, m.p 265°C
b.p 362°C, {RETISEAIRE

0, FETTIX

150°C
NbBr; + 140, —> NbOBr; +Br,

{Mﬂ&auﬁﬁé,&wc
Ll ET Nb,O; & NbBr; 1z 4

DR JEHT coating 2HEI B DT, FHOD
BRBRGELZTHEL T5Z LABETH 5.
Bbhic coating M oOWE D FAMBELZE T
X, 777 7 A4 VEHEOH/IN: pore DNHIZ
FTEEL, Lad, ZEH—JEX D coating
MIEINT B EREDLR. i, KE
R & L T#9300um/hr FREERAE ST 5.
20rm ERED gEARTO XEEHT, Nb
W“hnz, Nb-carbide DAERIEDLH, Zh
WG LT, EHE® Vickers FEEE], coating
BiD 275 7 74 +DOFy300kg/mm? 75 2060kg /
mm® ¥ T PEFC WL T\ (NBC o
¥ 1960~2400kg/mm,). b DR OEX S
[[]® ion microanalysis T, ZFEEHH PIE
~, Nb, Nb,C, NbC »#HEh, Xbig,
F+ ) T7THAELELT N, V7284 NbN o
e —9ERE Iz ix carbonitride FHEEINB—
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LB B TS, carbide DAERKILAKR S
diffuse out LTH/-C &7%%E Nb ORIGZ &
H5L0THH, #-T, COILEEE L Nb o
FRBEE OBIRA D, coating JEA Nb F{k &
3 %7y, Nb-carbide 3% % BRI HIZ
control 3%, %71, Ny ZEORIGHETF A%
ffi5 =, NbN, 4 L<ik, Nb (C, N) &
RELTREE V2 5.

Bk, ARERWThCE L, EEHLD DK
IR L, Hhbh OO A BN Lizicd

Eigw. L, CVD iz kamk&EESE
@ coating <2, WZEOHFEHE O,
TiC % ¥k L3 % hard coating ZffH « DL
NEAE T MEFHhTWS., DX 5Tk
coating IZ L »C, M, WAMEZIILD, £
AERDERARFICHEG T o REF L FFOH
EFEPMERE R, JECGETOSEDH R
BOBRE BT 5 = EolifF, FBIh5.
Aokt IMA 75k TR 58+ v % —Tf7
ez, FATOLAERKCHEYRT .
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