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Motivation and Processing

= Comparison of standard 4H-SiC SmartSiC™: optimum design for a unique value proposition
bulk substrates and Soitec's SiC device
SmartSiIC™ in terms of yield Currentindustry solution structure SmartSiC™-

and reliability of MOS devices (single crystal bulk SiC) performance
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Wafer and process splits
# Wafer Type RTA

A | Standard bulk SiIC + Epi yes

B Standard bulk SiC+ Epi no
C SmartSIC™ + Epi yes
‘ D ‘ SmartSIC™ + Epi no

[1]

Dry Oxidation (1300 °C) mmmm) PolySi deposition (570 °C) mmm) PECVD Field Oxide deposition (~250 °C) mmm) Optional RTA (980 °C) mmm) Metallization (~200 °C)

Electrical Characterization

CV measurements to determine V; and assess TZDB measurements to determine oxide CCS-TDDB testing and Qg determination to
interface trap densities quality and MOS capacitor yield quantify the oxide reliability
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= No distinction between Bulk SiC and SmartSiC™ = Breakdown behavior of all samples overlap = Weibull plots of TDDB investigations at different
= > 1V shift of Vg, assumed partially due to independent of measurement temperature, temperatures and device sizes show a clear gap
incomplete dopant activation in the polysilicon electric field calculated with consideration of in oxide lifetime between RTA and non-RTA
gate electrode [2] in the absence of RTA different Vi, values processed wafers
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= D, characteristics from High-Low and Terman = Yield analysis for all sizes and temperatures = Both CCS-TDDB and Qg extraction at a failure
(see paper) methods show no significant display no notable differences between standard rate of 63 % show identical oxide reliability
distinction between all samples bulk substrates and SmartSiC™ material behavior for SmartSiC™ and standard bulk
= Non-RTA samples demonstrate more early wafers
tfailures

Conclusion

= After extensive analysis of MOS capacitors on both SmartSIC™ and standard bulk 4H-SIC waters, no measuraple differences were discovered.

= Skipping the RTA step induces a > 1 V shift in the V; and degrades the oxide reliability (over 30 % reduction |

n TDDB and Qgp). The origin was suggested to

be partially caused by incomplete activation of the phosphorous doped polysilicon gate electrode. Other possible contridttions are still under investigation.
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