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Abstract: IGBT(insulated gate bipolar transistor) is outstanding device for current conduction capabilities.

IGBT design to control the large power switching device for power supply, converter, solar converter,

electric home appliances, etc. like this IGBT device can be used in many places so to increase the

efficiency of the various structures are coming. in this paper optimization design of planar type IGBT and

planar field stop IGBT, and both devices have a comparative analysis and reflection of the electrical

characteristics.
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basic structure, (b) electric field.
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Fig. 2. IGBT on-resistance.
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Table 1. Back implant condition result.
Design Parameters
Implant Energy
Gate Width ] IGBTs
M- Half Pitch 5.25 ym 180 KeV 200 KeV
(condition]) (condition2)
Gate Width 2.5 um
8.0x10% cm™
Cell-depth 100 gm
P - Base .
N-drift
Cell- ot 30 QCHI . v, .
depn__IResistivity (condition3) (condition4)
N - Drift P-base Dose 7.5x10" c¢m™
ST 1.0x10" em™”
mitter _
T 50x10 cm®
Dose
N+Emitter 5 2
- Dose 50x10™ em (condition5)
N JFET o
Collector _
y Half Pitch — y Dose 40107 em 2.0x10" em™?
P+ Collect R
Dose

. . 1 1 1 . 1 1 | I
Fig. 3. Structure design of 600 V NPT planar IGBT. 0 000005 o~
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Fig. 4. Structure design of 600 V field stop planar IGBT. Fig. 5. Back implant condition simulation (a) on-state
voltage drop IcVc graph, (b) breakdown voltage IcVc graph.
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Fig. 6. Characteristic of IGBTs (a) break down voltage,
(b) on-state voltage drop, (c) threshold voltage.

Table 2. IGBTs of trun-on state voltage drop,
breakdown voltage.
Turn-on State Breakdown
IGBTs Voltage Drop Voltage
(V) (V)
NPT Planar IGBT 1.45 692
Fiel Pl
ield Stop Planar 116 743
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Fig. 7. Planar IGBT VS planar field stop IGBT

electric—field graph.
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