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Electrical Characteristics of Super Junction MOSFET According to
Trench Etch Angle of P-pillar
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Abstract: In this paper, we analyze electrical characteristics of n/p-pillar layer according to trench angle
which is the most important characteristics of SJ] MOSFET and core process. Because research target is
600 V class SJ] MOSFET, so conclusively trench angle deduced 89.5 degree to implement the breakdown
voltage 750 V with 309 margin rate. we found that on resistance is 22 mohm-cm? and threshold voltage
is 3.5 V. Moreover, depletion layer of electric field distribution also uniformly distributes.
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devices, Power MOSFET, Epi-layer
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Fig. 1. The Structure of SJ] MOSFET for experiments.

Table 1. The process condition of S] MOSFET design.

Classfication Condition of process
Wafer Resistivity 0.018 Qcm
P+ base Dose 3.0E15 cm’Z, Energy 160 KeV
N+ source Dose 1E16 ¢cm 2, Energy 110 KeV
P base Dose 65E13 cm >, Energy 80 KeV
N pillar Variable
P pillar Variable
Trench angle 89.5°

N JFET

Dose 1E12 cm %, Energy 100 KeV

P pillar bottom

Dose 4.5E12 cm % 100 KeV
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Fig. 2. Electrical distritbution after process simulation of
SJ] MOSFET (a) not p+

pt+boron implantation.

boron implantation and (b)
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Table 2. Electrical of SJ MOSFET

according to resistance of n/p pillar concentrations.

characteristics

N- P-
- 1l P- 1 Ron
illar illar
pillar b pillar b (40 A/ BV
) concen ) concent Vth
resist . resisti ) mohmx (V)
. tratio it ration 2
ity (X1015) vity (XIOIS) cm
1.1 4.46 1.75 8.37 35 1875 689
1.15 4.26 1.8 7.99 4.1 20 717
1.2 4.07 1.9 7.64 42 2037 723
1.25 3.90 1.95 7.31 41 21.25 752
1.3 3.74 2.05 7.02 36 2225 758
1.35 3.59 2.15 6.74 36 22775 770
14 3.46 2.2 6.50 4 23.75 787
1.45 3.33 2.3 6.25 3.8 2425 793

Table 3. The process condition of p-pillar trench angle.

Classfication Trench etch angle variation

Trench angle 89.5 / 89.6 / 83.7 / 89.8 / 89.9 / 90°
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Fig. 3. The

according to p-pillar trench angle.
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Fig. 4. The on state resistance of S] MOSFET

according to p-pillar trench angle.
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Fig. 5. The threshold voltage of S] MOSFET according
to p-pillar trench angle.
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Fig. 6. The variation of depletion layer of SJ] MOSFET
according to p-pillar trench angle.
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