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Tantalum nitride(TaN) films were deposited by atomic layer deposition(ALD) and plasma assisted
atomic layer deposition(PAALD). The deposition of the TaN thin film has been performed using
pentakis (ethylmethlyamino) tantalum (PEMAT) and ammonia(NHs;) as precursors at temperature of 250C,
where the temperature was proven to be ALD window for TaN deposition from our previous experiments.
The PAALD deposited TaN film shows better physical properties than thermal ALD deposited TaN film,
due to its higher density(~ 11.59 g/cm3) and lower carbon(~ 3 atomic %) and oxygen(~ 4 atomic %)

concentration of impurities.
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B AYdME TaN vtebs #4817 98] PEMAT < NH; & wHe 72g Ajgsigid. =¢,
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(susceptor)& B4 EEE FHo] AL 2dYeA(stainless)E AMREGn, dzA Az
BB} & ©o]-8% RIP(rapid thermal process) A|AHS A ztale] MAE €E& 1000C7HA Z™o)
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a8 4(a)E FHLEE 250C, NH; k=) A2 2 %, PEMAT 4 %, Ar & 4 22 3A3} 1,
NH; E8}20) power & 120- 250 W 2 F7FA RS Wil TaN utute] F79 WH3lg dehdxn

FA 2T =2 250C, power 250 W, PEMAT 4 &, Ar & 4 22 132
Ni; Etzeh A7kAIZEE 2, 10, 20, 30 22 F/MNRE we TaN wehe] $Ae ¥
Yetdlz Aok, 28 4 oA BHole A go] & AP 24 QA= EFE=ute] A7
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Thermal Atomic Layer Deposition

Exposure step PEMAT Ar purge NH3 + Ar mixture Ar purge
Flow rate{sccm) 200 300 200 300
Exp. Time 4 4 4 4
Plasma assisted Atomic Layer Deposition
Exposure step PEMAT Ar puige | Ar plasma| WNH3 + Ar mixture Ar purge
Flow rate(sccm) 200 300 100 200 300
Exp. Time(sec) 4 4 8 2 4
Plasma power(W) 0 0 250 250 0
£ 122 292 99 A7 AZE ADBSIE o8, A7 FHUFE WHshe] H e
ALD W3 PAALD 9] 21& Yeda glen, ¥ 2 & A9 £H& o83l TaN ¥2& 100A
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72 i Aoz AIRHI YEAE FA A FA Ao shsstdop ste, &4
28 A28 ¥ 4 Q& WP TR, BEE FEE <5 %, 3 uAY Fo w
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Results
[ tems Measurement
PAALD TaN ALD TaN
Ta : N = 4.2:5
Stoichiometry Ta : N = 1:1 (44:47) AES, RBS
(37:44)
Structure _ Amorphous Amorphous XRD
Densi ty 11.59 g/cm3 8.35 g/cm3 HR-XRD, RBS
3 atomic % carbon 8~10 atomic % carbonﬁ
Impurity AES, RBS
4 atomic % oxygen 11 atomic % oxygen
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E =8dxE A3 A PALD FA ol s Si0,/Si 7]el PEMAT, NH;9t Ar& o] &3y
ALDR 3} PAALDH & B8} TaN & FHA & 10 BEAE AT

PAALD Z2Hol 23 TaN #eh& 250C o FFHL LA 500 cycles SFARHE o < 0.8
Alcycled) 82 Yelyar, oju] ALD W9 TaN ¥t 500 cycles FHAIAL o 0.75
Alcycled F&FES 23T "r:“ 7HA %y EF TaN 2o S F7] Slgd we
Agdoz FrsiRch. ol AD F& EA0 me TaN whgto] FHHJSE RAFL.
UxolAE PAALD TaN whete] 739 11.59 g/ar FE2 ol$ ¥31, ALD TaN9 74$% 8.35
g/ar2AM ¥nd F& FEZ vebAck(bulk : 16.3 g/ar). XRDEA A 100A3E9Y g
FAE 7HE of TaN W2 F 714 Wy 25 4 22 288 ¢ de A YA (grain
boundary)7} §le &A% v}A H(amorphous) FFLE YEIURATY, 18]31 PAALD TaN €ty
© N H]-go] Ao 1 : 1o gz, C BEEo UE 2~4 ¢, 0 B4&E9 gL 2~5 ¢
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