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Countermeasures against Plasma Damages
in MOS-Diode during Sputtering Process
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The RF-reactive sputtering method was developed for the preparation of TiO. thin films

onto the MOS structural diode with Si wafer substrate. In order to decrease the plasma damage

in MOS-FET during sputtering, application of magnetron target was discussed comparing with

the damages of normal target under RF-sputtering plasma environment. The evaluation of the

plasma-induced damage in MOS diode was done through the change in flat-band potential with

the capacitance-voltage (C-V) measurement. It is shown that the plasma-induced MOS damage

is appreciably lowered by using magnetron target system.
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Fig. 1. Schematic diagram of pararel planer

RF-sputtering apparatus.

Table 1. Sputtering condition.
target Ti(60mm ¢ )
target-to-substrate distance | 27mm

5~ 30W(13.56MHz)
Ar+10%0,

RF power

sputter gas

8mTorr

c.a.2nm/min(30W)

. total gas pressure

T10. film deposition rate

reactive gas flow rate 10m1l/min

substrate temperature room temperature

SiIN-Si0:-p-typeSi(100)

substrate wafer

6 0mm

Ti

————> B(gauss)
3 C M ed e
2cm—

*measuring point N S
normal direction flux dens)ty (gauss)
position [#3) [©) [
0. 5mm 35014761191 20 /111,409
lcm 531126 41 10 611111
2cm 28 43 17 0 20 39
3cm 11 14 4 0 11 14

Fig. 2. Constitution of target and magneto-flux density.
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Fig. 3. Circuit diagram for measurement of plasma
condition.
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Fig. 4. Shematic diagrams of C-V measurement (a) and MOS structure (b).
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Fig. 5. Current-voltage characteristics for a tangsten

mesh-grid probe.
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Table 2. Plasma characters in RF-sputtering apparatus.

normal-type target

Bulletin of Nagoya Institute of Technology Vol. 49 (1997)

power floating saturated saturated electron electron
potential electron positive-ion temperature density
\Y/ current current T. ne
L, L
(w) (V) (mA/cm?*) (mA/cm?) (K) (1/cm?)
5 -17.5 0.42 0.08 9130 5.6Xx10°
15 —19.6 0.68 0.11 7250 1.0x10°
30 —21.3 1.03 0.10 4510 2.0x10°
magnetron-type target
power | floating saturated saturated electron electron
potential electron positive-ion | temperature density
\'Z current current T. n.
Ia L
(w) (v) (mA/cm?) (mA/cm?) (K) (1/cm?)
5 +10.3 0.33 0.26 1730 3.2x10"
15 + 3.2 0.86 0.32 1610 8.6x10"
30 + 04 0.97 0.35 1000 1.2x10"
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Fig. 6. Change in C-V curves for sputtering time.
(RF power: 5W, normal target)
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Fig. 8. Comparision of C-V curves for magnetron target
and normal target. (sputtering time: 30min.)
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Fig. 9. Effect of baiased voltage for the C-V character.
(RF power: 5W, 1 hr).
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Fig. 12. Shematic diagrams of trap model for charged particle in MOS-diode.
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