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Ion Implantation into Power Devices

Contract processing service!1

Implanting proton and helium ions!2

High-energy ion implantation!3
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The SiC Reliability Revolution!

SF-KHIITM

Stacking Fault Knocking-down by High-energy Ion Implantation

Expanded SF densities for the PiN 

diodes with and without proton 

implantation after the electrical stress.
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High energy！

Low energy！

Ion implantation 
is possible from the 

backside

Ion implantation 
inhibits defect 

growth.

If the amount of ion implantation is 

increased, the black shadow will no 

longer occur.

1014 cm-21013 cm-2

1012 cm-2w/o (a)

E-mail



Low-Temperature Oxidation Treatment of SiC Wafer

Mechanism of Negative Atomic Oxygen (O⁻) Ion Generation and Irradiation

1. High-density negative atomic oxygen (O⁻) 
    ion generation by low-pressure arc plasma
✓Mix of novel technology in generating O-  and the pressure-gradient 

        type plasma generator that can penetrates oxide layers strongly.

2. Highly reactive oxidation treatment by 

    irradiation of negative atomic oxygen (O⁻) ion.
✓High reactivity is due to application of bias voltage.

3. Low temperature and no charging treatment
✓Neutralization reaction is endothermic. 

✓No charging treatment and no other ion source is required.

Reactive Nion
Negative atomic oxygen (O⁻) Ion irradiation equipment

YouTubeLeaflet

✓Oxidation of SiC requires heating to more than 900℃.

✓Irradiation of O- makes the formation of SiO2 layer without heating.

✓At room temperature and 350℃, the interface between SiO2/SiC is 

    extremely smooth.

From TEM [cross-sections/ oxide layer thickness vs treatment temperature]

From XPS [Depth Profile of the oxide layer]

照射面：Si 面
基板温度：750℃酸化膜厚 (SiO2)：220nm

SiO2/SiC界面で，C が急峻に変化

Depth (nm)

✓Compared to heat oxidation, the change of the interface between 

    SiO2/SiC is rapid.

✓From TEM cross section and depth profile, we can confirm that the 

    smooth interface between SiO2/SiC was formed (the characteristics 

    are on research).

★Low-Temperature formation of Oxide Layer

★Smooth Interface formed between SiO2/SiC
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Oxidation Time (a.u.)

 Dry O2@800℃, 101.3 kPa

 O-@750℃, 0.3 Pa

 O-@600℃, 0.3 Pa

 O-@400℃, 0.3 Pa

 O-@200℃, 0.3 Pa

*Source: Oxide layer thickness at 800℃ of dry oxidation treatment. Uematsu et al, Hyoumen Kagaku Vol.23, No. 2, pp. 104-110, 2002. (Japanese lang. only)

Specifications

Substrate
size

Up to 8 inch  
(φ200mm)

Substrate
temp

Up to 800 ℃

Max.
vacuum

Less than 5.0×10-5 
Pa

Pressure 
during 
treatment

Approx. 0.2 ～ 1.0 Pa

Bias 
voltage

～100 V

Carrier 
gas

O2 , Ar (NH3, CH4 on 
research) 

Low-Temperature Oxidation 
Treatment of Si Wafer

★Low Temperature formation of oxide layer.

★Back-End Process (layer formation)is also 
    possible 

Room temperature

Metal coating

Oxide (SiO2) thickness: 220nm

Irradiated surface: Si

Substrate Temp: 750 °C

On the interface between Si/SIC, the 

C composition suddenly changes

Electrode Plasma On/ OFF
O- creation

High Density 
Arc Plasma

Vacuum Chamber

Substrate

Heater

Bias Power 
Generator

Gas 
Byproduct

Contact：masahiro.kaichi@shi-g.com
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350℃ growth
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