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ubabo] wigkA), WAFE ZABIAR, 400°C, N, E97|4 dxajsidd dxge] Hstg Aok Tigkg Al9) underlayer
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Abstract The effects of the type and thickness of underlayers on the crystallographic texture and the sheet

- resistance of aluminum thin films were studied. Sputtered Ti and Ti/TiN were examined as the underlayer of the
aluminum films. The texture and the sheet resistance of the metal thin film stacks were investigated at various thick-
nesses of Tior TiN, and the sheet resistance was measured after annealing at 400C in an nitrogen ambient. For the Ti
underlayer, the minimum thickness to obtain excellent texture of aluminum <111> was 10nm, and the sheet
resistance of the metal stack was greatly increased after annealing due to the interdiffusion and reaction of Al and Ti.
TiN between Ti and Al could suppress the Al-Ti reaction, while it deteriorated the texture of the aluminum film. For
the Ti/TiN underlayer, the minimum Ti thickness to obtain excellent texture of aluminum <111> was 20nm, and
the minimum thickness of TiN to function as a diffusion barrier between Tiand Al was 20nm.
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Table 1. Process flow for the sputtered Ti/TiN splits.
Process Method Power(kW)  Gas flow(sccm) Temperature(’C) Pressure(Torr)
PETEQOS PECVD 0.4 TEOQS, O,, He 400 6
Ti Sputtering 3 Ar, 60 300 3.3m
Under layer
TiN Sputtering 8 Ar, 19; N,, 56 300 3.5m
Al Sputtering 12 Ar, 51 400* 2.2m
Ti Sputtering 3 Ar, 60 300 3.3m
ARC
TiN Sputtering 8 Ar, 19; N, 56 300 3.5m
Anneal Fumace - N. 400 1ATM

*Wafer temperature was approximately 380°C.
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Fig. 1. (a) XRD 6-26 scan and (b) rocking curve of Al on vari-
ous underlayer; (c) schematics of Al microstructure showing
that underlayer affects the orientation of Al grains. All layers
were deposited by sputtering, and the thicknesses of Ti, TiN
and Al were fixed at 100, 10 and 500 nm, respectively.
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Fig. 2. (a) Reflectance, sheet resistance, and (b) XRD Al <111> rocking curve of Al/Ti as a func-
tion of Ti thickness. The thickness of Al was fixed at 500nm.
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Fig. 3. (a) Reflectance, sheet resistance, and (b) XRD Al <111> rocking curve of Al/TiN/Ti as a
function of TiN thickness. The thicknesses of Ti and Al were fixed at 10 and 500nm, respectively.
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T k. ole othEuf el A HFLULF wjdxFo] 4
velbs AR 2 dXFE Asfe|dh Ti kg A48}
TiNe] ¢k& woll= dAe] 27|d "HAFo] FH3}A %7}
g ok, AX 2 E AlS Aol b Hi) S ek AR
S 2ok (2™ 8 (a), (@) °ol& Al-Ti whg%%7} Si
Aol o] daksluke] Qa3 eyl R ] 270
= Al-Ti uks-oll 98 A=} (reaction controlled) &
A AZke] At FREE TIALS 53 Al =& Tig) 84
&0 o3 A& (diffusion controlled) Boj&t}
gHH, TiNeo] 20nm<al 7A-$oll= dxja] 7] wx|dlo)
FA8HA F718HA] ok, ARCel 9% w7 F71E A
9Jgtcd e underlayerol 9% HAY Zrl= wmd Ho
Aoz faEc) (23] 8 (0) 29 8 (e)ollA & 5 3l
%o°] TiNgHS underlayer 2 443 H$oles AXF 7}
7} underlayer?} Sle %2k Ao] glem2 Ti/TiN un-
derlayerel 2%t |HA% 1= TINE £3F Ti =& AlY
AEgat o ubgol 93 o2 Aksn, TiNe] 20nm
o] Eojok Als} Ti Atolo} A7}l gabubxetz A 24
& o 7 sddeh

4.2 B

TivkS A19 underlayer® A%+ 7-$- underlayers
AREEEA] e Al vl T Al <111> A4S
el ols, F&AAE AN TiAlL7E HAd=o] Alul
o] Hzge] F743] A5sdet. Sputtered Ti/TiN un-
derlayer®] 7%, Ti7} F4&5%, TiNol gF&F5 Al
WA WA e Ad A EE Aee vl
7BE%E o s dHe]F A} Abeole trade-off
S 4 g Addck. Al WFAS gy 93 Ti
Al 20nme|x, XE AHGEE dAT
TiN 2] #AFA= 20nme] et dxje]r]2bol] u}
N S ZRE ALTi 9SS 5E7} 27]oE Al-Ti 4
o oj&l A=} <k 50F- A& TiALE B3 Al =
Tie] g4tel] o AltEE & 5 sdch
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