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Abstract: Device model parameters are very important for accurate estimation of electrical performances in devices,
integrated circuits and their systems. There are a large number of methods for extraction of model parameters in
power MOSFETs. For high efficiency, design is important considerations of a power MOSFET with high-voltage

applications in consumer electronics. Meanwhile,

it was proposed that the efficiency of a MOSFET can be
enhanced by conducting JFET region double implant to reduce the On-resistance of the transistor.

This paper

reports the effects of JFET region double implant on the electrical properties and the decreasing On-resistance of
the MOSFET. Experimental results show that the 1st JFET region implant diffuse can enhance the On-resistance by
decreasing the ion concentration due to the surface and reduce the On-resistance by implanting the 2nd Phosphorus

to the surface JFET region.
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Fig. 1. Cross-sectional view of a power MOSFET with

illustration of the internal resistance.
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Fig. 2. Schematics of (a) single implant MOSFET and (b)

double implant MOSFET.

Table 1. Devices parameters used in fabrication.

Parameters Condition
Wafer Si, 8 inch, 2 ea
Chip size 3,220 x 2,850 pm
T o BT a5 o
1-JFET implant Phosphorus : 1.0 x 10" cm®
lon diffusion N2 :0;=1:4, 1150 °C
2"-JFET implant Phosphorus : 5.0 x 10" cm®
P-base implant Boron : 3.8 x 10" cm?
N+ implant Phosphorus : 5.0 x 10" cm™®
P+ implant Boron : 3.0 x 10" cm?
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Fig. 4. Threshold voltage characteristics of single JFET implant
and double JFET implant MOSFETs at Ip 250 JA.
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Fig. 5. Fabricated breakdown characteristics of MOSFETs
reverse biased at 250 JA.
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Fig. 6. Drain saturation current properties of fabricated

MOSFETs with VGS =0V and VDS = 500 V.
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Fig. 7. On-state resistance characteristics of MOSFETs at Ip =
1A
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