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Abstract: Power semiconductor device has a very long history among semiconductor, since the invention of
low-pressure bipolar transistor 1947, and so far from small capacity to withstand voltage-current, high-speed and
high-frequency characteristics have been developed with high function. In this study, the PWM IC Switch to the
main parts used in IGBT (insulated gate bipolar transistor) for the low power loss and high drive capability of the
simulator to Synopsys' T-CAD used by the 1,700 V NPT Planar IGBT, 1,700 V FS was a study of the Planar
IGBT, the results confirmed that IGBT 1,700 V FS Planar is making about 11 percent less than the first designed
NPT Planar IGBT.
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Fig. 1. Design parameter of 1.700 V NPT IGBT.
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Fig. 2. Design parameter of 1,700 V FS IGBT.
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Fig. 3. The breakdown voltage of NPT IGBT according to cell
depth.
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Fig. 4. The on state voltage drop of NPT IGBT according to
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Fig. 5. The breakdown voltage and on state voltage drop of
Field Stop IGBT according to cell depth.
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Fig. 6. The breakdown voltage and on state voltage drop of
field stop IGBT according to concentration of n+ buffer (a)
breakdown voltage and (b) on state voltage drop.
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Fig. 7. The breakdown voltage and on state voltage drop of
field stop IGBT according to concentration of p+ collector.

Table 5. The comparation of 1,700 V NPT IGBT and filed
stop 1GBT.

Depth Vth Breakdown Vee(sat)
(um) (V) Voltage(V) (V)
Pl T
aNAr TP 300 56916 204827 218205
NPT IGBT
Planar Type
268 5.7521 2052.51 2.1735
FS IGBT
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