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Abstract: This paper was researched about 1,200 V level floating island IGBT (insulated gate bipolar transistor).

Presently, 1,200 V level IGBT is used in Inverter for distributed power generation. We analyzed and compared

electrical charateristics of the proposed floating island IGBT and conventional IGBT. For analyzing and comparison,

we used T-CAD tool and simulated the electrical charateristics of the devices. And we extracted optimal design and

process parameter of the devices. As a result of experiments, we obtained 1,456 V and 1,459 V of breakdown

voltages, respectively. And we obatined 4.06 V and 4.09 V of threshold voltages, respectively. On the other hand,

on-state voltage drop of floating island IGBT was 3.75 V. but on-state vlotage drop of the conventional IGBT was

4.65 V. Therefore, we almost knew that the proposed floating island IGBT was superior than the conventional

IGBT in terms of power dissipation.
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Fig. 1. Planar type floating island IGBT parameter.

Table 1. Planar type 1,200 V floating island IGBT parameter.

Name Parameter
Pitch 12 um
Depth 320 um
Resist 24.2 Q
JFET dose lel2 cm?
P-base dose 6.4e13 cm’
Gate width 5 um
N+ width 1 um
Emitter width 6.68 um
Gate oxide depth 900 A
P-base depth 343 ym
P+ depth 0.5 m
N-drift depth 319.5 Hm
FIL(floating dose) 5el3 cm’
Floating depth 28 um
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Fig. 2. The breakdown characteristics accoding to depth of
floating island of IGBT.
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Fig. 3. The on state voltage drop characteristics accoding to
depth of floating island of IGBT.
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Fig. 4. The ©breakdown and on state voltage drop
characteristics accoding to depth of floating island of IGBT.
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Table 2. The electrical characteristics of floating island and
planar gate IGBT.

Floating island IGBT Planar gate IGBT

BV 1456.32 V 1459.08 V
Vth 4.00 V 4.04 V
Vce-sat 375V 4.60 V
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Fig. 5. Floating island and planar compare with the BV.
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Fig. 6. Floating island and planar compare with the Vth.
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Fig. 7. Floating island and planar compare with the Vce-sat.
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