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Motivation

B Super junction (SJ) structures can overcome the unipolar limit in 4H SiC power devices [1]
m Alignment precision during SJ processing is crucial for SJ-tfabrication approaches, e.g. (1) trench refill, (2) multi-implant multi-epi, (3) sidewall trench implantation

B Epitaxial overgrowth of etched surface geometries is prone to create stacking faults (SF) and polytype inclusions (PI), altering surface morphology. This reduces
alignment precision [2] 2 We examined different alignment mark and trench geometries after epitaxial overgrowth to evaluate alignment precision

Design of Experiment

15t n-Epi: Alignment Marks: 2nd n-Epi: Characterization:
= 5 epi wafers = 5 different shapes = 5 epi wafers = Before and after 2nd epi
= 1Oupm @ 1E16 cm?3 = 5 different depths (one per = 5 um @ 6E16 cm=3 drift layer = | asertec SICA 88 (DIC & UV-PL)
= All epi runs performed in AIXTRON water): 0.45, 1.2, 2.2, 3.5, 3.9 ym/ = Al epi runs performed in = Focused lon Beam — cross sections
G5 WW C & G10-SiC multi-water = Different side wall shapes (one AIXTRON G5 WW C & G10-SiC
reactors per wafer) multi-wafer reactors
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Mask design layer of alignment mark geometries. Each wafer DIC images of alignment marks after epitaxial overgrowth with 5 um thickness:
contains 37 reticles with the same 16 alignment marks. (@, left) 0.45 um and (b, right) 3.9 um depth

Yield of defect free alignment marks after epitaxial overgrowth —
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- Diamond shape best for processing of defect free alignment marks
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FIB cross section through epitaxially overgrown trench with 10 um wide and 1.2 um depth. Solid
green lines represent original trench geometry and orange lines highlight surface morphology

after epitaxial overgrowth. Original trench profile for comparison is shown by broken green lines.
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Conclusion and outlook

c) Very steep
Correlation between etched trench geometry and overgrowth layer topography. Typical

overgrowth topography (top) from wafters with 2.2, 3.5, and 3.9 um deep trenches, resulting from m Steep etch flanks and diamond shape prioritized for alignment precision
different trench geometries (bottom). With increasing trench wall angle from c) to a), the

transition area increases and even leads to polytype growth in a).

B Quantifying alignment precision outstanding
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  ∆ x =  d  tan ⁡ ( 4 ° )

