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Characteristic of On-resistance Improvement with Gate Pad Structure
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Abstract: Power MOSFETs (metal oxide semiconductor field effect transistor) operate as energy control
semiconductor switches. In order to reduce energy loss of the device during switch-on state, it is essential to
increase its conductance. In this study we have investigated a structure to reduce the on-resistance characteristics of
the MOSFET. We have a proposed MOSFET structure of active cells region buried under the gate pad. The
measurement are carried out with a EDS to analyze electrical characteristics, and the proposed MOSFET are
compared with the conventional MOSFET. The result of proposed MOSFET was 1.68[RQ], showing 10%
improvement compared to the conventional MOSFET at 700[V].
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Fig. 1. Distribution of power MOSFET on-state resistance.
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Fig. 2. Gate
gate pad.

pad layout (a)

basic gate pad and (b) active cell

Fig. 3. Schematics of (a) basic gate pad

gate pad.

and (b) active cell

Table 1. Active cell parameters within the gate pad.

Parameter Active Cell
Cell pitch 15 [pm]
Gate width 6 [xm]
Gate to Gate 9 [tm]
P-well depth 5 [xm]
N+ depth 1 [m]
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Table 2. Implant condition.

Energy Condition
Area lon [keV] [cm-3]
JTE Boron 60 45E13
JFET Phosphorus 100 1.0E12
P-well Boron 100 4.0E13
N+ Phosphorus 100 6.0E15
P+ Boron 120 2.8E15
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Table 3. DC characteristics table.
Device BV[V] Ve[V] Roson[ 2]
Basic 706 0.7 1.88
gate pad
Active cell 703 0.7 168
gate pad
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Fig. 4. Breakdown voltage characteristics of MOSFETSs.
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Fig. 5. Forward voltage characteristics of MOSFETS.
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Fig. 6. On-state resistance characteristics of MOSFETSs.
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