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Analysis of the electrical characteristics of
HV-MOSFET under various temperature
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Abstract
In this study, the electrical characteristics of Symmetric and Asymmetric High Voltage
MOSFET(HV-MOSFET) under high temperature were investigated. And, the specific on-resistance, threshold
voltage, transconductance, drain current of the HV-MOSFETSs were measured over a temperatures range of 300K
< T <400K. From the result of measured data, specific on-resistance increases slightly with increasing
temperature. Especially, at high temperature(at 400K) specific on-resistance was increased about 30% than that in
room temperature. And, in high temperature condition (at 400K), drain current was decreased about 30%, Also,

transconductance(gm) was decreases with increasing temperature.
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Fig. 1. The cross-section of HV-MOSFET
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Table 1. The major process condition of HV-MOSFET.

Type Process Condition
Substrate p-type, (100), 5~ 8 Qcm
Gate oxide 175A
Well drive-in 1150°C 480min
Polysilicon 3800 A
POCL3 Doping 875C 40min
S/D drive N,, 900C, 30min
Polysilicon 2000 A
Capacitor 345A
Contact reflow N2/02, 950C, 10min
Alloy N2/H2, 400C, 30min
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Table 2. The design parameter of HV-MOSFET.

Fixed

Variation Lo Leo W

1.2
Le 14 X 1.6
1.6
0.8
Lep 1.0 12 X
1.2
1.0
1.2
Lg 1.4 X 1.6
1.6
2.0
1.0
1.2
Lep 1.4 1.2 X
1.6
2.0
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Fig 3 Threshold voltage of HV-MOSFET with temperature
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Fig. 4. Drain current of HV-MOSFET with temperature
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5. Transconductance of HV-MOSFET with temperature
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