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Abstract — TiN thin films were grown on o] whfe] A2 gloy} HA) nHIFEHAT T gl

(100} Si substrate by atomic layer epitaxy at 130 - contact ¥ via hole T& HE&o] UM FYEH
240 T using TEMAT and NHi as precursors. step coverage ¢ elA 4§ FAHE ez
Reactants were injected into the reactor in sequence Ad. <l FAHE 2@sad HIex ALE
of TEMAT precursor vapor pulse, N: purging gas {atomic layer epitaxy} A ¥71&ol 23 TiN %o g
pulse, NHz gas pulse and Nz purging gas pulse so AREe A7z gus] Agsgn gld,

that gas-phase reactions could be removed. The ALE A& 7]&2 HY ¥3} 4o odF self -
films were characterized by wmeans of x-ray limiting ¥H& 7|7 & el &&= 724 43 § @4
diffraction{XRD), 4-point probe, atomic force o) %7 zdol 7%¥¥ 4% et zqm
microscopy(AFM) and  auger electron spectroscopy reactant® 2] gas-phase reactione] £&] 4-Fe] el F
(AES). olals CVDHlA g 28 ALE 7lsd 714 &8&

AAse] FH wrgel olsjMnt 4ol deojrin,
3 g9 23 @49 Qg 1 cyele 2 1 monolayer
N E #o) wnte] ygglck! o)#l@ ALE wet 43 g
¢ HY @50 2 A5 e #YE T u
S 4% F Rleng BEW 236 & F3E e
a4 Hapae) H9 wohd e weh faetw, #ad
Wwzlg Fo] gUdxE gy s dinte] Ao §
23k
£ d7elde {3y ARg ALE FvE ol &3y
TiN #ebg dgsts, o 548 47

L ik

TiN 2tete Fe 735.. S48 ARA, ¥ SEA,
g4 . g HAy, &

A HENZ FAlA B wlHol Ui FiwAHy
glue layer®z de] ol &5z A
A =20 AR 27hge wel HxMEo] Hopx|
= oAy YAszAN Ye T4 A Auz @
el Am g Cudl WE FadAzds S5
Aoz gaAm Qi

olel¥ TiN #ehg 431717 918 CVDichemical A9 3y

vapor deposition), PVD(physical vapor deposition) % B o@ge s TiN 92hE 130 - 240 T4 5 9
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AAA A& A3 Lxe w 9oty £4 Wi
& #@asdd TiN 992 ALE #ulg Abgsia 4
F#91em precursorZ = TilN(CH:Collshls (Tetrakis
(EthylMethyl) Amino Titanium : TEMAT)®} NH;Z
21239 TEMATE bubblerdi ™ 68 TE X313
own, ol Z7|¢& 700 mTorrol Y}, carrier gas 2
purging gasZ+& No{ONS)E At&3tHc. ALE 4744
2 source®E 9 pulse timed 10s NH; - 58 Ny - 5s
TEMAT - 55 Ny 8 &, Z} reactant &) & ¢o]
iz olFolAER Bt Zzh2) flow rate® NHy
200 scem, carrier gas# No¥ 100 scem, purging gas
& Np¥= 200 scemg FA 8l

18 36 (100) Si-waferd ol §algien r3
T4 AL A3 sputteringol @l&l 5400 A8 Si0.7t
i N1gg ALEstgrt

A2 pulse timed WHAZIEAM Adagl wo
E4E& Ao 438 9ete] 9 AL 4-point
probed °1&3d s, AYHH FAE XRD
E F2 o3y Do iy 2Btk B
Aol B BYTE AESE AME3E L, AFME o
5o AAd W HUYE A
m. 2+ ¢ o

a9 1€ sequence pulse time® 55 TEMAT - 5s
Na - 10s NHz - 58 Ny 22 39& uf, 4FL54

TE TiN 2ehe) cycle ¥ 43 57 23§ vehiao
Atk TEMATY d&&) 2=(230 T) olae) &5y
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AL ~ 3 AdeycleZ AY AHTE weln girh o
Toihg EE Y AABHEC 7% PN EFH 9
gag £ XTaukgel oldle gae] o FoixE
ALE Wh& 7)9to] i) divto]l A& & ¢+ 4
. aEv FEH 2 o4 AFLEME cycle
g FA7 o} 7 Alcycle HE2W olghi= Aol gk Hwl
Z ®eli gk ol TEMATS SEsHd ola)y
CVD it&o] dojutk Aoz Aztsle] )

719 2% NH; pulse time W3jo] mbg wxjae] o
32 Jdehis 2ok 2 pulse timed YA &%
3til NH; pulse time® 5, 8 1552 B A7]1HA 160
TellA Agstdn. o 28 agdAM By vk o)
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& Apelzh g1l

22 32 160 T A7gd ghete] geld & §
&8 Fias vehdlz 9d 8at 5 a% YEEA
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Hel B 9z glow, sbae] B3 10 at% o8
24 HaeFel Hrh TiN® Si-substrate 4 A2 5E
TiN e fH9es ZFF A gds 0 TEe] 944

st B9 SAHREIAA AT FrHEE AR B
of HHR oM FHF Frtete MHae TIN 9
HAFe AAE Aol ofdet wuk HIF ¥ =&
of ola aArt AFE HoB ¥ ol F&
4 A in-situel 218 & =g A %ste] passivation
ANGE AAdd Aoz 8l

OY 4% 160 TellM A 4d uwubel XRD AHA &
Mg razth 4%9 TN =ebe ¢33 9933
(amorphous)9-& ¢ & UW ol W& FALER
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Lo} REsy] wBoz Ao i, ol H|
AA2 TiN 2ok g% fd FHAN oMo &
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ool Al TEMAT, NI, N:8 o|£3§}a] ALE
Ao old TiN Wehg dAdetgd. 438 e
Pa &xolstelis AF X, NH; pulse time 5
= EaEd ~3 Adeycle 2 AT H4FES B
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