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Abstract

M02N/M0 double layer which is to be used for the RMOS (refractory metal oxide
semiconductor) gate material has been fabricated by means of low temperature reactive
sputtering in N, and Ar mixture. Good Mo,N film was obtained in the volumetric mixture
of Ar:N2=95:5. The sheet resistance of the fabricated M02N film was about 1.20 — 1.28
ohms/square, which is about an order of magnitude lower than that of polysilicon film,
and this would enable to improve the operational speed of devices fabricated with this
material. When PSG (phosphorus silicate glass) was used as impurity diffusion source for
the source and drain of the RMOSFET in the N2 atmosphere at about 1100 OC, the M02N
was reduced to Mo resulting in much smaller sheet resistance of about 0.38 ohm/square,
The threshold voltage of the RMOSFET fabricated in our experiment was — 1.5 V, and
both depletion and enhancement mode RMOSFETSs could be obtained.
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Table 1. R.F. sputtering condition.
Molybdenum Molvbdenum Nitride
Power 150 Waut 150 Wau
Plate Voltage 34KV 34KV
Plate Current 200-230 mA 200-230 mA
Target Size 4" 4"
Cathode-Anode Spacing 3.8cm 3.8cm
Initial Vacuum 6X10°° torr 6X10°° torr
Sputtering Ar:10 SCCM
Ar:5 SCCM ]
Atmosphere N;:0-1.8 SCCM
Sputiering Vacuum 3%10°7 torr 3X 102 torr
Substrate Temperatre | Room Temperature Room Temperature
Film Thickness 200 A 1000 A
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Table 2. Mo deposition rate dependence on sput-

tering power.

Sputtering Power Deposition Rate
100 Watt 18 A/min
150 Watt 75 A /min
200 Warn 300 A /min
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Fig. 5. Process sequence for the fabrication of
Mo,N/Mo-gate MOSFET.
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Table 3. Illustration of the processes for the
fabrication of Mo,N/Mo-gate MOSFET.
Process Remark
1 Initial © Organic
Cleaning © Inorganic
9 Initial o Wet Oxidation:5800 A
Oxidation 0 0,:2 l/min
Active Area cMask #1

3 o Positive P/R

o Dry Oxidation & TCE
. . Gettering:500 A

g | Gate Oxide 21100C, 15min(5/10)
Regrowing ©0;:2 I/min

2TCE:90 CC/min

& Mo,N/Mo:1000 A /4000 A

O Power:150 Watt(4” target)

o Ar(10 SCCM) +N,(0.55CCM)
/Ar(5 SCCM)

oMask #2

Definition

Gate Metal
Sputtering

[5]

6 Gate Metal o Positive P/R
Definition o Etch Rate:Mo,N;500A /min
Mo:1200 A /min
Source & oMask #3
7 | Drain Contact | © Negative P/R
Window Open o Source, Drain

PSG & Undo-
8 | ped Oxide

O Temp. :380T
o P,0s:6 Mol./o

Deposition 42000 A /8000 A
PSG Densifi- | ©N;:2 1/min
9 | cation & o Densification:800C, 10min
Drive-in 0 Drive-in:1100C, 50min
Metal Contact ?Mask .#4 5
10 Window O o Negative P/R
ow Lpen o Gate, Source, Drain
Aluminum oMask #5
11 | Deposition & oN‘egatlve I?/R .
Delineation oThermal Evaporation
8x10°* Torr
12 | Alloy SN, 24 /min

¢450C, 20min
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Fig. 6. Microphotograph of the test chip.
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