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Abstract: This study focuses on a pillar in which is implanted a P-type maneuver under a P base. This structure is called

a super junction structure. By inserting the pillar, the electric field concentrated on the P base is shared by the pillar,

so the columns can be dispersed while maintaining a high breakdown voltage. Ten pillars were generated during the

multi epitaxial process. The interval between pillars is varied to optimize the electric field to be concentrated on the

pillar at a threshold voltage of 6 V, a yield voltage of 4,500 V, and an on-state voltage drop of 3.8 V. The density

of the filler gradually decreased when the interval was extended by implanting a filler with the same density. The results

confirmed that the size of the depletion layer between the filler and the N-epitaxy layer was reduced, and the current

flowing along the N-epitaxy layer was increased. As the interval between the fillers decreased, the cost of the epitaxial

process also decreased. However, it is possible to confirm the trade-off relationship that deteriorated the electrical

characteristics and efficiency.
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Fg. 1. Field stop and super junction structure electric field characteristics.
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Fig. 2. Interval between pillars in super junction IGBT (a) 1.4
um, (b) 1.7 um, (¢) 2.0 ym, and (d) 2.3 pm.
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Fig. 3. (a) The electric field distributions until 400 ym of depth
and (b) the electric field distributions until 60 pm of depth
according to the spacing between pillars.
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Fig. 4. The electrical characteristics according to pillar thickness.
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Fig. 5. The carrier concentrations in the pillar.

Fig. 6. Current flow lines according to carrier concentration.
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