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Super Junction LDMOS with N-Buffer Layer

# B A
(II-Yong Park)

Abstract -~ A CMOS compatible Super Junction LDMOS (S]J-LDMOS) structure, which reduces substrate-assisted
depletion effects, is reported. The proposed structure uses a N-buffer layer between the pillars and P-substrate to
achieve global charge balance between the pillars, the N-buffer layer and the P-substrate. The new structure features
high breakdown voltage, low on-resistance, and reduced sensitivity to doping imbalance in the pillars.
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Fig. 1 Three-dimensional view of the conventional
super junction LDMOS
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Fig. 2 Three-dimensional view of the buffered super
junction LDMOS
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Table 1 Device specifications

e i
= FHYE X | FEHEE AKX
Drift Length, Lo 50 um 50 um
Poly Gate Length, Lg 15 um 1.5 um
Gate Oxide Thickness 400 A 400 A
N-pillar £&, Np 50x10" em™® | 50x10" cm™
P-pillar £, Na 50x10' cm™ | 50x10"® cm™
Pillar =, Wn, We 1.0 um 1.0 um
Pillar =0, h 1.0 um 1.0 um
N-tE T, hg 1.0 pm -
N-HE 5%, Ng | 1~7x10" cm™ -
718 5, Ns 1.0x10" em™® | 1.0x10" cm™

N HEHEE = $3HE LDMOS
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Fig. 3 The breakdown voltage and the  specific

on-resistance as a function of the buffer doping
concentration
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Fig. 4 Equipotential contours of the buffered super junction
LDMOS at onset of breakdown
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Fig. 5 Off-state characteristics of the buffered and the
conventional super junction LDMOS (Inset shows
on-state characteristics)
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Fig. 7 Comparison between the buffered and the
conventional super junction LDMOS as a function
of pillars doping imbalance
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