SHEA R T AE g o] gu) ake)A] Aled A35.20074 94)
Journal of the Semiconductor & Display Equipment Technology, Vol. 6, No. 3. September 2007.

8t L|2 utat

olst LA d|A0|= €Y 23

Plasma Assisted ALD &H|E 0|2
i Z4 2j|o]ofoi|

B8 - 019Y - YST - B1EE - LIHY - =8O - HI|E* - MaK™ - 0lHE|!
RO s A A FE S, Al st A4 REAFEE, AT e w s o A

Nickel Film Deposition Using Plasma Assisted ALD Equipment and

Effect of Nickel Silicide Formation with Ti Capping Layer

Sang Won Yun, Woo Young Lee, Chung Mo Yang, Jong Bong Ha, Kyoung Il Na,
Hyun Ick Cho, Ki Hong Nam*, Hwa Il Seo** and Jung Hee Lee'

School of Electrical Engineering and Computer Science, Kyungpook National University
*School of Electronic Information and Communication Engineering, Kyungil University
**Departmant of electronics, Korea university of Technology and Education

ABSTRACT

The NiSi is very promising candidate for the metallization in 45 nm CMOS process such as FUSI(fully silicided) gate
and source/drain contact because it exhibits non-size dependent resistance, low silicon consumption and mid-gap
workfunction. Ni film was first deposited by using ALD (atomic layer deposition) technique with Bis-Ni precursor and
H, reactant gas at 220°C with deposition rate of 1.25 A/cycle. The as-deposited Ni film exhibited a sheet resistance of
5 QM. RTP (repaid thermal process) was then performed by varying temperature from 400°C to 900°C in N, ambient
for the formation of NiSi. The process temperature window for the formation of low-resistance NiSi was estimated from
600°C to 800°C and from 700°C to 800°C with and without Ti capping layer. The respective sheet resistance of the films
was changed to 2.5 Q/L] and 3 QA after silicidation. This is because Ti capping layer increases reaction between Ni
and Si and suppresses the oxidation and impurity incorporation into Ni film during silicidation process. The NiSi films
were treated by additional thermal stress in a resistively heated furnace for test of thermal stability, showing that the film
heat-treated at 800°C was more stable than that at 700°C due to better crystallinity.
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Fig. 1. (a) Schematic of PAALD chamber, (b) Fabricated
PAALD chamber.
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Fig. 2. (a) Fabricated PAALD equipment, (b) Schematic
diagram of PAALD system.
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Fig. 4. (a) XRR measurement of Ni thin film deposited with
process temperature, (b) Thickness measurement of
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method.
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Fig. 6. (2) XRD data of NiSi without capping layer, (b)
Auger depth profile after NiSi formation without
capping layer.
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Fig. 7. (a) XRD data of NiSi with Ti (20 nm) capping
layer, (b) Auger depth profile of NiSi with Ti
(20 nm) capping layer.
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