Effects of hydrogen and ammonia partial pressure on
MOCVD Co/TaNy layer for Cu direct electroplating
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2247 1At Hof| whah, v]Ago] Yl electro migration (EM), Stress Migration (SM) £/40] 45t L&|(Cu)E
WAz 2 A ARESE Qlek. 22y, FHej= Sidt Si0,9] W= Shito] A doju, Si &xF WF-oll deep donor level&
FAgota, +A ARE FVHTIE T 29 45 A 4 Q= BAIEE 7HA Utk 2, electroplating =
o]-gsto] F2gh Cu Ui kg o R SHi wrz|uto 2 sol= TiN, TaN, 59 &3 3e] & (adhesion) -g¢] Wit
wrehA, Cu CMP oA F2HE Cu HHEHe] BIA 2] A (peeling), EM or SM A3 st 52 vjAd ol A 9] reliability =HE
op7|stAlET}. wEkA Cu ¢ FZF EAo] £ M2 SAPEAYF = adhesion layer®] "QAJo] thFE Il St

2 dAFolA&= oA Cu v oA H2H] EAE Sl B5EA} Metal organic chemical vapor deposition (MOCVD)&
o]-gsto] Azt ZYE(Co) B Cu/TaN, AFele] Az 7H4-S 913t adhesion layer® A-85tH+= A=E SFH Co
= HA o] @31, Cu 9} adhesion®] &2 ™, Cu direct electroplating ©] 7Fs3tth= A2 7FA| 1L . sHA|UE, 4 BQ
714 C12H1006(Co), (dicobalt hexacarbonyl tert-butylacetylene, CCTBA) ZA|o] 2§+ MOCVD Co dfuete] 732 &4
AbAet A2 Eewo] o o] 9lol, HlAYY, surface roughness 71 ot Al Hrt, whebA] 2] 2 x7]o] 29
ol YA (nucleation)= Asfistal & YA T 5% (agglomeration)©] WAt AL olar gFe FEjuf FAJ-S Wofigict.
ol& di23st7] $all, MOCVD Co Bfat 52 Al =4 BEE 7hAo] R UoLE F7t2 FYdty, A4/ Ry ot 2
1:1, 1:6, 1:102.2 HIZ}A|A Co/TaN, BfFe] EA4J-E vl EA ST ZH2+e] 4/t H U of E4fe] WE Co/TaN, B4
TEM (Transmission electron microscopy), XRD (X-ray diffraction), AES (Auger electron spectroscopy)& 5o B4 & 24
S B39 1, AFM (Atomic force microscopy)E ©]-85F], surface roughnessE 75T

A9 AT}, Co/TaN, HHahe Se4y/9bm Lol Bl 1:60014] 90 pQ-cm@] W& BT} 0.97 nm 2] -2 surface roughness
£ 7Hoh #9k oYzl MOCVD ©f ol S2HE Co HHo]4-6 % concentration O] T4 9 AFA S 712]= 2oz
UERS AL, 24nm 2719 trench 7138 ol €F 6nm@] Co/TaN, Hfeho] o FAskA FA4H A-S &l & 5 At o]t
A=, FF Co/TaN, B'Zo] Cu direct electroplating 573 ©] 7St diffusion barrier24] A5 02 A1gE 4 1SS
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