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,—i Plasma sputtering is widely used in thin film deposition process. During the deposition, operating pres very important as well as base pressure
Ar plasma sputtering is widely used in thin film deposition process. During the deposition, operating pressure is very important because the pressure directly affects the deposition rate of thin film. The sputter gas (Ar), for an example, collides sputtered atoms and / or molecules flight
as well as base pressure because the pressure directly affects the deposition rate of thin film. The sputter gas (Ar), for an example, collides sputtered from target to substrate. On the view point of plasma operation, low pressure is not suitable to generate stable plasma. Probably, very high input power is:
atoms and / or molecules flight from target to substrate. On the view point of plasma operation, low pressure is not suitable to generate stable plasma. necessary. Thus, the optimized pressure and input power conditions are existed in each sputtering system. We therefore investigated the effect of operating
Probably, very high input power is necessary. Thus, the optimized pressure and input power conditions are existed in each sputtering system. pressure on the deposition rate using Kenix PGS system associated with a differential pumping system which generates a pressure gradient in the
We therefore investigated the effect of operating pressure on the deposition rate using differential pumping system which generates a pressure gradient chamber, especially, between the sputter target and substrate. Here, we discuss the both sputtering systems in terms of plasma (optical emission intensity)
in the chamber, especially, between the sputter target and substrate. Here, we discuss the both sputtering systems in terms of plasma (optical emission and thin fiim.

intensity) and thin film. Sputtering systems
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(A) Schematic of normal sputtering (B) Schematic of pressure gradient sputtering

Aluminum: 2 in. targe Table 1. Experimental conditions

(A) Norma sputteri (8) Pressure gradient

Table 1. conditions ——————————————————————— Pressure in 05Pa No adjustment
(A) Normal sputtering__(8) Pressure gradient sputtering (A) normal sputtering vs (B) pressure gradient sputtering chamber (Main valve was fully opened.)
We compared (A) normal sputtering and (B) pressure gradient Pressure in chamber 05Pa ™ o Iaﬂlust'"‘lngEN) @) In-situ pressure measurement on the target and substrate Differential exhaust o
ain Valve is ful
sputtering in the following experiment. @ Thickness of deposited thin fims (deposition rate) A flow rate
Differential exhaust N a
@ In-situ pressure measurement on the sputter target and substrate © In-situ optical emission spectroscapy (OES) RF PR Toow
P P g “Ar flow rate 20 scem 20 scem _— Deposition time 20 min
@ Thickness of deposited thin films (deposition rate) RF PWR 100W Target material Pure Al metal ® 50.8x3 1
@ In-situ optical emission spectroscopy (OES) Deposition time 20 min -5 distance 170 mm
Target material Pure Al metal ® 50 8<3 t
TS distance 170 mm 2) Thickness (or deposition rate) @ In-situ optical emission spectroscopy
/—{ Result and cp c Thickness De;::ls;mn
(om)
@ Thickness (or deposition rate) @  In-situ optical emission spectroscopy OoFa  0d4Pa  0ore  o0cre 2 (numiimin)

@  In-situ pressure measurement ssure gradient sputtering

Thickness Dep“‘“""
() Normal sputtering (om) —y Lo pe 16 frest
cp cc sT TG TGIST » 2 H AN o16Pa  041Pa \ 26 We achieved higher deposition PYRP TR ——— 02703 T 105 308 307 0B T8 751
05Pa 04Pa 08Pa 0.8Pa 1.0 om0 IERERA S 4 rate (more than double) PGS e e
o7 v o0t s e o 75 Intensity (integrated)
(B) Pressure gradient sputtering 3 ® 752 o - We see clear pressure difference between the target system. 55 T R ——
and substrate. TG/ STwas increased using the  |ENSNNUNENENRIIINN (nm) (am) nm o
cP cc st 16 [ 76isT  [Using the differential pumping system, Intensity (ntegrated) PGS with differential pumping system. O O A T ® 5387 55604 oo~
37-102Pa_ 01Pa 016Pa_ 041Pa \ 26 deposition rate doubled. 4259 T04 o rs0anm ® 750.4 nm 2P, neutral emission
s (om) (om) 425.9nm / 750.4 nm reflects the electron density. (RG] 6679 50117 otz o

(A) 5387 55604 0.097
Using the differential pumping system, ‘ [ &) N Summary & Future work

TG/ ST was increased.

® 6679 50117 I ® Herein, we compared normal sputtering system and Kenix PSG sputtering system. Using the Kenix PGS sputtering system, we realized the

pressure at the target is high enough to sustain high density plasma, the pressure at the substrate is lower to achieve high deposition rate.

® In this study, we have confirmed that the advantage of Kenix PSG sputtering system in 1) pressure difference (gradient) by direct measurement of

Summary

the pressure, 2) high density plasma by OES measurement, and 3) high deposition rate by thickness measurement, respectively.

‘@ We compared normal sputtering and pressure gradient sputtering methods in pressure, deposition rate, and OES measurements. # In the future study, we will carry out 1) spatial pressure measurement and simulation of pressure distribution in Kenix PSG sputtering system, 2) the
® Using the differential pumping system, pressure at the substrate is lower and the deposition rate was increased about double of normal sputtering. olute electron density estimation using OES measurement which needs to calibrate using a standard lamp.
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