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Ti(C,N) 2ehe 2589 200 - 300 TAA tetrakis diethylamido titanium #718% 382< ATA 2
°|-43t pulsed DC E2tzv} Bx {7184 837]4 F2AH(PEMOCVD) 2.8 F43AtH £ A7dA e &
Stznt SAE A E Hmd] 3t 2N G AE/Fa(He/Hy) ERVIAE 242 Su7iAlZ AHEslg o,
AFA o] o] HA(N) S 4EYoHNH;) 7IAE w742 AHedtd Az & Zatzv} gakz7dd A Ao
A& dehy e g3 (C content)d] MEE Bluste &47t A4 AA FE AL ZEHY FAHATHE R
o33 ). ol 2 93t FAA A= T pulsed bias ALH 7AEF slollA] o7 Zat=n} Ao 2
UZZFEY o] 23 A3L in-situ optical emission spectroscopy(OES)H o2 Zagtzu} ATEA L AA§
Aot 2 A7 He/Hp E71AE Noot 37 AHEE A% 2ol £59) o|L3lE ¢ gazcs FIAAS
#A3 ). oS NH; 71418 He B8 He/Hs E371A4 9} Zo] A3 A 9= CON gz QAL A5t
Z23}H o2 Ti(C,N) grehfle] eadteke 7 @3S ¢ 4 93, ON oo xr) g4 37 g
Fo] LS Ut} o] A vl utuke) v A e e AFo] Hu| bias ALF JAZF FA g Es}]
Ti(C,N) ¥=he] vl 4=t 1250 - 1760 Hk0.01 AtelollA] v, A= (1760 Hkoor)E 600 V bias
AT Hot Np 7135 AFS3E 7 $o Aol

Hf(C,N) B2 94| tetrakis diethylamido hafnium @739} No/He-Hz E87]41E )43l pulsed DC PEMOCVD
Wow e 300C &, FAYE 1 Torr, 283 bias AYT 714 0 E BN 7)HA =Felgdn), 22
Al in-situ OES XA Zgtzvl W9] AAFo] -8 ¥l wel Sa4571 34 Halg S & + d9,
B& AaAE dYshd daFo] BolX AW 235 FZ3] A4y n e g9 garo] AR g
Aol HBA R i3 vAAE T3 HAES & & AN ol in-situ Tzt AdEH o] AA PEMOCVD
FA o gloId deke] Ze8km, Ti(C,N)F HF(C,N) Zeute] eagrata) njq4ss Zat=zohle] CH3 CN
radical®9] Al7lell ZA 9J&%E ouigttt. a8lx H(C,N) dhete] ZA¢% Ti(C,N) dhete] 2 %9} ALsHA
) PlA7E =34(2460 Hkoogs)°] -600 V bias A4# 10% AAa7A E88E AFL3F 299 dolxiz, o|&
whabo] 2 (111) Wao g A 7103 A2 AlRdn

ZFHO0] : TiI(C,N)H Hf(C,N) Z”T PEMOCVD, Za=n ATEAN OES, "AZAR, Aoz
THLE 2 E7|SSE(PVD) T HE 53
Azsel P& WA AT 53 =

I. M &

o

31871352 CVD) B39 AF T8 SEdo] g2
A BFE(TiClL, HIClL 5)2E F3e=7t Eo} 600~
800 T &FH o]l a7, 539 A& A3 &
gtzut B2 5487|4 SF(PECVD)S 4§ &4 3t
w2 utehy Cl, 7t AES7IR 75 H s dojud,
0L Falfde] BAAE D 9o o]9) FEE 93 F
T3 A& ZRFH 71sgel 243 ad [1-4].
Eefzet B 71894 el SA(PEMOCVD) 7%
< B8 BE /A 7AYol S o] shsdtn v

* [#2199] jhboo@skku, edu

(step coverage) 59 FHES 7HX 1 Slof BteA 33
o %ol &&= gt} [2]. B 400 Tolate A -2q
A 27t 7ed ATAE o] 4% HEE 78S 3
8t7)%4 ZZH(thermal MOCVD) E3& A& T3 2
A o2 TDEAT(tetrakis diethylamido titanium)ut
TDMAT(tetrakis dimethylamido titanium)$} Z-&
ATFAE <] 83t TiNG Aol Feingold F[1] 2
8 A=A, 3 F Y] EFFCZ Rie T[2]°
olsl A|tE PEMOCVD 372 300 Tolste] A& ¥
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Az JojA A
°ﬂ T2 olgg o 7= gt
DEATY TDMATE A€ 2 € g
lof 7)ol 24 s3EuT BAd
2ois EAA w&o TDEATY TDMAT] 2%
ETER FEHE Ti(C,N)2E F

, etA BieR A e
TiNe] /gl NHB% o] &30 ® BAE ZFolu Y
Ti(C,N)8] B/ &g A7 = &&8d] o] FoA ¢
=749 Ti(C,N) ¥ o]FojA L Ut [3-7].
TDMAT 28] &€ TiN, Ti(C,N)& t7]Fd] =&
A wl AbAol] og Akl TDEAT| ©¢h TiN,
Ti(C,N)Et} W] o]Zojxn] FH3 H4E TDEAT/}
58 Aoz Jehdta HanHo] o) (6], IHER
A dhgste] sHE Al *F&Q—t— 7IAZ N,
9 NHy7} o] €53 glom NH;&E ga#s S0l &
T ot A4 et glof Ny B} 7357%}5 vhe}
L=

Z2{y PEMOCVD 342 7]738t-gol vl H34ato]
gkg-2lo] ol 7kx] dEtA BHEA ¥ dHolH
ol2igt 7]’k-g-ol| gt A= Optical Emission Spec—
troscopy(OES)E °©] &3t F2 o]Foxn Yok
[2-3]. @A PEMOCVD ¥ ¥d& do7]7] Al
DCY pulsed DC ¥ RFE F2 o] & o] %
pulsed DC= WA 27 WalE &3
A A7 Aok AlHA *ZH ke
o)A ol=29] 71—/\ o] & o
49 38, AlHZE o] gojutr} [2-3].
TFA % 2 HHAYHE A7) el He, Ar, He
9 71417t o] &H 1 e
o] Holt 7]He|t} [8-9].

Wl B dJelals PEMOCVD 2H7|1&S o]
200C ~300TC ] Aox] mERAH] 2] - ff
ZAA g9l Ti(C,N)¥ Hf(C,N) ZBug gHAdst
ZH2ulE in-situ® Hrlete Zezuledx LA
gl gtgo] BN oful g F3kE niA|
TFeo M ol g 7]duhe TRkt
ole} FHIAY] AANE HHde dAT+E
B Add AMgE ATAERE TDEAT(Ti[N(Csz)zh)
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S rskal

He/H,9 E87t29% HE SWWIAIR) N,, NH, & wF
24 7142 242 AH-sk] Ti(C,N)3 Hf(C,N) Z®9
FAegtt, 2eln RE vkeAle ] uE Zezul
ZAHS OESE B4l in-situ® A ata] 7)Aol A
AFA e B R opr|H e gy A71F, o2, F4
AL Wil WX A& ZARSIATE ofg bt
ZFE 2 t7] Foll =EHAS o A
org XPS 9 RBSE &% 3le] dhutel &3}
©o

#EEITH

o

Z X

2%
s

(]

AlS{HH

oH

ek

g o]& olzHe
30 cm, ¥°] 50 cm)2 2 AZEA 1
hot wall 7}g¥]el 7le Aghddaz &
HE 7M1 8 & JUES sigen ofed
71 W el e YzE %B%Z‘r—t— 23 Bz
glsto] sEd A9 FLE FEE AASAY, A7
AHEE A2 Si(100) 7 D2 steels AHEIIA oM, Al
e AL oME, HeER 747 583 257 A%
gt HREAFE S 10838 F87] Shell FAetA

ot AFE7E hot-wall WA R 7}E3le 71HE
300 C o|&t2 A8t Arg AFE 0.2 Torr 971
oA BAHLE ~700 V(10 kHz, duty 30%)% 7}
st Zegtzal AF S 108 B AAEIE Y Ar A%
F Ny Z2utE o] 83t 1085 ZFg=rt A
A ]'Od‘:]' FAIHL AFEE 1 TorrZ FASIG L

o, He(90%)% Ha(10%) €&7F2=9 H.B #HP7|A 2
ASHEL, WA AZ N, D NEE AT

Table 1, Deposition parameters of Ti(C,N) and
Hf(C,N) coating processes,

Ti(C, N) Hf(C, N)
Discharge voltage —=500V~=700V | =500V~=700V
Pulse duration 30%~—-50% 30%~—50%
Pulse frequency 10~40kHz 15,5kHz
Pressure 1 Torr 1 Torr
Substrate temperature | 200C~300TC | 200TC ~300C
Deposition time 1h 1h
He/H; flow 100scem 100scem
Ny flow 10scem 0~60sccm
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Z2l=0l Bx |7|2% 7|4 Sagol ot MCN(M=Ti, Hf) 2E2e| M24T 19 S4AdT

71kl <17}l wloloj A A} -500 V, —600 V,
700 V& Q71slgl o HAMe F3<r 10~40 kHz,
duty 30%% AU Table 1& B A3l AW
Folt},

utatol Ao} A XPSE o] 43ty 338
o, B|MZEE micro knoop hardness testerE ©]
&5t 10 gf % 25 gf & FA ST = H‘“‘ﬂ w] Al
TZ¥ XRDE ZARIYen olue XxM¥UE CukAd
o2 o] 15405 Aol AFE 300 mAd 7H&A
e 40 kVHTE RBS ¥4 2 MeV Tandem® 7}
7](NEC-6SDH2)E N-resolution Ho“ﬂ [101& ©]-&3}
of whke] 2Aut FA|, THES A GAtel =
& 3,698 MeV He''& o] 831931, ofw Azt 165°,
AL 10 peola A Ballee 20 kevHTh, ¥t
9o 243 FAE random spectrum= RUMP T2
Wog Bt Fgznte] AFE FHAH A (single
Langmiur probe)¥ OES(SPEX 270M)& EA43}%e
o, OES A+ Fdlls2 0.1 nm=E 3] 250~800
nm® HHA FA AT

3.1 Ti(C,N) &9} &t

1) Eehzr J&

Zehzot YellA f71 558829 ligandE 8944
o2 AT AU T A e FAHE Aot
T e xAL et P 3o T8 ulE e
ok 7 ARt A ClUAI7E 3.0~4.3 eVel #71EH
ggEo] Eetzvt Wolq FEd AT sl HEE
2] %OM 7}*"’1}5011 91?‘* 7]} o] 23} Fo| o] F
2 v Bsih, ol

A OEs% &l

o7 wpat fé“éﬂr %7] :q}zfl 'r‘éﬂ o 9l

£ 2 WA He/H,Ql &37)49}
2 $87)A 2 100 sceme Ng, NH:E 27} 20 scem
o2 93t 1 Torrd] FE3talA wlo]oiAE —500
VE o7}l Zalzule FALE(FTHE =335

—
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v} He/Hs—Noo EFAIE 4.7 eV, H—N; EFAE
3.7 eVE YUERGT ¥HEA 7119 N9 NHz9l <1giell
tielr NHse EEhzvke] AALTE UE 9 He/
H,—NH32 E8A9A 5.3 eV, Hy—NHz2 E3HA oA
5.1 eVE NHzoll 28l ¥ Axewrt 2=
g AAEEE He/Hoo EF71A7E Heoll vl #A

(a)

25vg | [
& —X—HMHH, —_
B —4—IH-H, =
& — | &
£ isoT @
= + K é
= S
‘o - * X D
R L) = e g.
© X L Jp— [}
= f P
=4 n ¥ n §
E soeia’f g
w i

45:3’»; -SC.O‘G «ss‘cfx/ -30I:rv' ?

Bas voltage (V)
3% 1a, vlolojzd] WE 7kA B3 5 EH7IAH

s}

He/H; & H,9F 22 2] No B UYs &3
Aol g Eet=n) Mg S HH

(b)

Intensity (a. U.)

H =M “TDEAT:-500%

—F—J ‘—‘ A‘L""f" L-'—f‘“f’d"“!" '1‘L o

[[H -NH -TDEAT :-Z00v

200 350 00 50 00

Wave length (nm)

3% 1o, TiC,N) FYA Fekznh ele] the OES
2%,

{c}

sapn

Intensity (a. u.)

s L L
H -NH -TDEAT He :H‘-H?-TD EAT He JH}-N I'I;TD EaT

Deposition process

29 L, 7 whgol e griEel Fehze} WEA]
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H -H -TDE&T
ERvd
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RRE - HEE
dehgor NHl 98 B$ Fol: @4 BEY

T AU
I8 1a] Blojo]xo] ME 7} E3A FolA
HE71A Q) He/H, % Hzﬁ} 2 e B AYE £
o gt Fetznt MELE SR st e HA %
T AALZEE He/Hy—Ng RE-9lA ~5 eV, Ho—N, HF
FolAE ~4 eVollX SHE o] uoloj o oJ&f HAk
Tt F718kE g AT  Unh, ER(A| 9] Afo]
o o] ARLEL] Afo|7} 1 eV AEE YL ST}
a3y 37 AL EE Hy-NoolA 1.2%10° em™® ~
1.4%x10"° cm 2 8,9%10° ecm™~1,2%10"° ecm™o 2
UERt He/He—NeollA Bt A4 Yehvda i, of¥
o A2 R o] B BE Zepzele] Hd A
A2z Pt AL A2 ity e AegE YR
2 AE5E ¢ F A% TiC, N9 FA g Sek=nt
Z2ejo] tid] OESE Ed #=3A (2™ 1p), HEH
speciest Table 29| £33 BAF Hol& Helstqd
t}. CN, CH, NHY cjZE3 N, N;', He, Hy, H
Balmer series® #HZ23t¥tT} [10-12]. Eub71A ¢} vk
24 7|1A9) vheS BEAM3 A3 PAgzlozm =33
Fepzet 2xg R 2 vk Z1AIQ] NHsS) Q1)
o2 AAHQ o] 237t BojA 1 He/H, E}7|AET}
T HpollA o] &3yt aste AE ¢ § ek 2
1bE OESZ #TEA3 A" EHH 17 100 Z ¥H9
et Ao AQd Zetzet BEAVE Blustith &5
A} ¥ A9 EFA wWE WEA7| ¥Ee
H;—N,—TDEAT %¥Hgol|A ON eltjze] 9477t 2
A F7FIA 3 NHsel QI4o2 ON girjzel WEA] 7]
7} Zrasta e g BEE 7 YUY, ole Eepzrh)
o] o]2# AAUEY} Faste] Z2AHor FES 5

] =

éﬁ{o

O’

=7

z&7| - 27 - B

&g 71Q0%t, et WEHE 1Y Arle 24
o}, olof wial cH 222 Ho—NH;—TDEAT %H-ojl A
F7Ftn Jde e 9 + Jen, CcH HYFES
NHs7} f71 848380 she] Et=9 X| 38 A
HNEt,\Y} —H 71[3]9] A7} o] gprize] A Fa) 2 A
& T CHS f71eSsyE 2tsy] 477t
=l 93l dej=lo] HAE = CHolth [7]. o]l &

tel el FHEA CH, vt Bol oz o)
EHEA Aoldgo] AA W&EA7|7} n|isHAl F71E
oulsti v}, I} Hy—N;—TDEAT HHEoA &
elgt 71449 A&@2Hgo] glo] CH gz &
HS 7127 AU A L el o} vl =ik 3
NH:2 13 NH gt Ze] BE&A7]7} v|ag 718
BRla gled, ole t=e el o HAEE
NH 2}Z-& NH;9 22 Q3] w27t o & F71si
He HEA79 F7tE 2ol o]F RS FAIR,

2289 of7| Ao AR "ol e o] 7
2 -
=]

|
=
)
2£n

M 2 o oXx
L

m-—l—z

T

(2) Ti(C,N) &/l ntojojx g ¥k J[H|Eo] W]
A= g

Hy, Nz, NH;, TDEATS] A9 wkgolA wle]of
2% -500 V&2 3t FA3 Ti(C,N) BHehE XPSE ¥
Astgon a3 2+ Ti(C,N)9 Ti 2p¢t C 1s9] T
X-A FHA nRdle AHEHORZ Ti 2p9 4557
eVollA Uehte 2HEHCZHE Ti-N 2%o] 3
HRSE ¢ F ot 2¥d H,—NH;—TDEATS &t
oA AT Ti(C,N)2 455 eV~460 eV W2 4
M Ti 2pse 2HEH0| #AAH Y, ol 4
Ti(C,N) "tto] 715 &5 gle T 2
52 A7 ARE Y Yehds d4doltt (3,18]. 18

[o3
—{o{' 18 ofo o?:,

AE FEF} upper stateF] Ao|FEol Az o 1} Hy—N;—TDEAT®] ®H8-9l 719+ H,~TDEATS| Ht
Table 2. Observed Species of Plasma by Optical Emission Spectroscopy.
Species Wavelength(nm) Transition Remark

He 388,67, 4473.15, 501,57 3p—2s, 4d—2p, 4p—2s

He 470,95, 492,88

H 434.0, 486.13, 656.28 op—5s, 2p—4s, 2p—3s Hy, Hp, Ho

CN 388.19, 387.14 B'=-X'% violet system

CH 431,27 An-x's 4300A system

NH 336,01, 337.0 A’T-X’n 3360A system

Ny 357.69, 375,54, 380.49 C?’rL—BarLg second positive system

Ng' *391 44, 423.05, 427.81 B X' first negative system
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22t=0l Ex ®7|3% ssy|4 Z3Hof ost MCN(M=Ti, Hf) 22| M2

&l Hlgl Tio.o] Aol v|&dtA vehta ot ol=
Ti(C,N)S] 4tslol] tisiA N2 WA 7AE AMSS
AR A97t O 9E BY Uiisidol fEe
oJu|gth, 183 He—N,—TDEATS] wholA s

wiebo] T2 W Hue o] XUl B=rt &
e AL ¢ 4§ 9o, sEM B 2% vl
= BHE AT E & EQA3T wEiA A &
Ao wtE wele] XWEE ¥ H,~N,~TDEAT )

H,~TDEAT » H;—NHs—TDEATS €22 vehlz ¢
o}, Cisoll 3l 2845 evi14—16]1914 72d c-Cc 2
gho] Vel o, 285.2 eV[15-16]1°1 C-H A o] A
Hr, c-N 22 vastA Tt 286 eV[17]1A4 VER}
3 ot H,-TDEATY] ®H&Ql A% thE vhERT 4
< WA Ti 2py. ~HER0] A 1 E ofrtx
717493l 7154533 E 611617} R 719
ste)g} AtREY gadde] 2 ﬂii} FEo] AlA

A 49 BAHE B AG] 0 Heto] B8 5

l‘l

E

(a) TiZp
| TiN i
HTDEAT
>
]
-~ lH -N_-TDEAT _
_-é" 2z
2]
5
g H,-NH_TDEAT
L J
. . 1

470 465 450 455 450
Binding energy(eV)

(b)

H_ -TDEAT|
z

Intensity(a.u.)

H_ N -TDEAT

H_-N H)—T DEA]

282 280 288 286 284 282 280 278
Binding energy(eV)

a9 2. Ti(C,N) ¥ete] Ti 2p8} C 159l Wit Xx-4 %
AL s dls 2HER; (a) Ti 2p, (b) C 1s,
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NET 250 SHHT

WA gado] BA JehdS st itk AAE
$4 71A9] WA Ho—N;—TDEAT ®¥-§ Eoh
Ho—NH3—TDEAT %HgollA] R} &AL e@AEae
Wi gled ole a3 1hellA £ ON oz Zgk=
ol ¥EA7]9 ¥ wdle] Hy—NH;—TDEAT HHg-<A
CN gtjZe] WEA7|7F Zasta o waba Bhete
gAdEgT onN gz HEACIF APE FeH
AZF D& fuldet,

OB g B dFdE PEMOCVDY 23 A &0l A
AAAe g FAd dig 71739eE OESE in-situ
monitoringS 8 oldstH 1, AL S F3
P43 vhate] E213 BAL vAARE S35 A
Hokth XPS EAS d 5L Hy-Np-
TDEAT ®¥hgolA 433 uizto] th& whgojA B} 3}
f—‘W o2 Mgsitte As gt en, E84 B4R

FretA e gl )2 AR EE EFA
E}r’% gEA e 52 ¢ 7 I} 28 3ae
o3 whgd| ulo]olAZE —600 VE 78l FAE
Ti(C,N) vehe] nAAE BiglE Yeld Aoz P73
ol Ti(C,N)] "AZAEE 1250 Hko o~ 1760 Hko o &
AEE el AAdez 4| H2E AES
73%€ He/H® EF7IAE AHE AR B} &
oA A=E Jehidx, w84 1A N7t QYEH
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ol Ti(C,N)9| 383 EAJo|M H,—N,~TDEAT ¥H&
o] getA o 2 kg sttt AFe}t YAeHH, ThE whg
A B} g3 wekg gAsy ke RS on)gic}
aBR EFAS whgellA NHsoll 9% A3t ¥hetel
G4 AR AARIE tha JARE vhete] e njx =
Q38 AEE A7 Athe Aot} whakA
d73E OES o3 EA A F538 5 doH,
2AE = CH 212 @ HNEt, $°l ol® 33
FA st 7)ol A wete 2 AT whehy 7))
PR Qete FxAst Z3E Jehdtin
o} ol=igt BlEhile} f718}3HE-2 nitride Y carbon
nitride®} Th2A g7ste] wiere] Bog 2 ZEHTH
R NHs® ¥h&-& 313H4 <k g3t mhol X|ddto] Hoj
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22% - 3EE - x87] - 854 - HAHA

polymerdl] o]g D& o] A3talor LT} 17 (e 2o 24 W& Ti(C,N) ¥ete] ¥H SEM
BE 7Vdrgoll A B2 speciesd) HHEhe] AEote] ¥ ARRIEo|TH N)-/] EHL H,-N,-TDEATO| ®¥Hg-
AelA CH sitjztg utete] A xo J&g wX™, CH A 74 vt a(ad 4a), A AR A
g zel Sepant WEA7)7F 29 £, CH gz ¥ A 549 A=t sl vehya glem, A-LolA
=7t o whatel Ayl Woj| = 78‘?%}3 e AT, 734v el 3L H, —Nz—TDEAT/] oz kg
1% 3be Xps AFZEH 4L Ti/C, Ti/N 21 dgshe Aol 7 43 wgxdo® AlgsEY Ti
Ti/09 Z/dH] ¥EE o8] plasma chemistry®l] th3l (c,N) =2 5 ym] step-‘% 3 um X5 m2 hole®] &
vebd o2 Ti(C,N) g BAgE Wt wel ¥ Si wafere] @At FHY AAE AESGAT
AE7} 2 ggks Wy QeSS HoFEr) ¥ 5% step(a)@ hole(b)e] AHE Si waferol| 52

Ti(C,N) "ete] F¥ Fej= SEMOZ FRlgh A% = Ti(C,N) 2] SEM @A™, H,—N,~TDEAT
Z}zke] whgof oA 4| Ti(C,N)9] XHBFL ol of A o= FAHE w2 85% o4 step
+ ulEsk vebgtth, 34 x=79 ‘IPB} HHY] F BEY  coverage® Za Itk ©H ARlozRE wiuke] A%
T27} columnar structure® A8 & ¥9komH
Ag grainE® FAE fine grain structured=
it} whebd PEMOCVDS ol gt Hbete] F 2 7
PVD 5’—7801] 9]51 #H 5o} uf¢- U]Eifé}% S|

JH

ol & &
Yehdzn glon LubHz He/Hg—g }%?‘f )
Yehln 0th H,—No—TDEAT ¥Hg-o] EW &4to)
Hy—NH;—TDEATAA 9 #9 A ET B L ] njgls)
o, &7 HA = He/H, Bthe Hy B AHSSH A
oA o m|2d Bl dojxx gt} Y 4(a)~

2 rl-N w5

Mol o 4

ey 3.2 Hf(C,N) 5_%'1!' é."é_j

180D |
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(1) Zetzn} 3t
Hf(C,N) HEke] Ao #g OESEAL 380 nm ~
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.
-

Hardness Hk
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H:~N_-TDEAT H_NH -TBEAT Hele»Nz»TDEAT He.lH_‘-NHB-TDEAT
Deposition process

19 3a, 98 plasma chemistry Z7A3}NA &4
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L E .
® f: g
S 3
= o0sf @
g [ &
£ 3 . , ,,
(& 00 L . ) 0 2m o 0 rumHT__'""
H ToRAT H N TOEAT H NH_TDEAT
Deposition process a9 4, 74zke] ZAd] @E Ti(c,N) WhEe EW
% 3b. XPS Z#AZFE €& Ti/C, Ti/N i SEM A1A; (2) Hy~Np—TDEAT %S (b) Ho—
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Low Temperature Growth of MCN(M=Ti, Hf) Coating Layers by
Plasma Enhanced MOCVD and Study on Their Characteristics
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Ti(C,N) films are synthesized by pulsed DC plasma enhanced chemical vapor
deposition (PEMOCVD) using metal—organic compounds of tetrakis diethylamido
titanium at 200 — 300 C, To compare plasma parameter, in this study, Hy and He/
Hy gases are used as carrier gas, The effect of Ny and NHs gases as reactive gas is
also evaluated in reduction of C content of the films, Radical formation and ioni—
zation behaviors in plasma are analyzed in—situ by optical emission spectroscopy (OES)
at various pulsed bias voltages and gas species, He and Hy; mixture is very effective
in enhancing ionization of radicals, especially for the Ns, Ammonia (NH;) gas also
highly reduces the formation of CN radical, thereby decreasing C content of Ti(C,N)
films in a great deal, The microhardness of film is obtained to be 1,250 Hkg o1 to 1,760
Hko o1 depending on gas species and bias voltage, Higher hardness can be obtained
under the conditions of Hy and N; gases as well as bias voltage of 600 V,

Hf(C,N) films were also obtained by pulsed DC PEMOCVD from tetrakis diethyl—
amido hafnium and Ny/He—H. mixture, The depositions were carried out at tem-—
perature of below 300 T, total chamber pressure of 1 Torr and varying the
deposition parameters, Influences of the nitrogen contents in the plasma decreased
the growth rate and attributed to amorphous components, to the high carbon
content of the film, In XRD analysis the domain lattice plain was (111) direction
and the maximum microhardness was observed to be 2,460 Hkg 025 for a Hf(C,N)
film grown under —600 V and 0,1 flow rate of nitrogen, The optical emission
spectra measured during PEMOCVD processes of Hf(C,N) film growth were also
discussed. Ny, N;', H, He, CH, CN radicals and metal species(Hf) were detected and
CH, CN radicals that make an important role of total PEMOCVD process increased

carbon content,

Keywords : Ti(C,N) and Hf(C,N) coating layers, PE-MOCVD, Plasma diagnostics,

OES, Microhardness, Low temperature coating process

* [E—mail] : jhboo@skku. edu

Sl T2YRIR) 15(6), 2006 575



