J. Korean Inst. Electr. Electron. Mater. Eng.

Vol. 29, No. 5, pp. 263-267 May 2016

DOI: http://dx.doi.org/10.4313/JKEM.2016.29.5.263
ISSN 1226-7945 (Print), 2288-3258 (Online)

263

M ¥ 3™ W0 IE 600 VE IGBTS| HMI|H SM 2N

Analysis of The Electrical Characteristics of Power IGBT

According to Design and Process Parameter

Ey Goo Kang®

Department of Photovoltaic Engineering, Far East University, Eumseong 27601, Korea

(Received March 1, 2016; Accepted April 21, 2016)

Abstract: In this paper,

we analyzed the electrical characteristics of NPT planar and trench gate IGBT after

designing these devices according to design and process parameter. To begin with, we have designed NPT planar

gate IGBT and carried out simulation with T-CAD. Therefore, we extracted design and process parameter and

obtained optimal electrical characteristics. The breakdown voltage was 724 V and The on state voltage drop was

1.746 V. The next was carried out optimal design of trench gate power IGBT. We did this research by same drift

thickness and resistivity of planar gate power IGBT. As a result of experiment,

we obtain 720 V breakdown

voltage, 1.32 V on state voltage drop and 4.077 V threshold voltage. These results were improved performance and

fabrication of trench gate power IGBT and planar gate Power IGBT.
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Fig. 1. The structure of NPT planar gate power IGBT.
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Fig. 2. The structure of NPT trench gate power IGBT.
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Table 1. The process parameter and condition for NPT planar
gate IGBT.

Process condition

Resistivity 24 Qcm

N_Drift
- Depth 90 um
P Base dose 6E13 cm™
P+ dose 5E14 cm’
JFET dose 1E12 c¢m™
N+ dose 5E15 cm™
P+ Collector dose 1E13 cm™
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Fig. 3. The threshold voltage characteristic of NPT planar gate
power IGBT.
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Fig. 4. The breakdown voltage characteristic of NPT planar gate
power IGBT.
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Fig. 5. The on state voltage characteristic of NPT planar gate

power IGBT.
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Table 2. The process parameter and condition for NPT trench
gate IGBT.

Process parameter Process condition

Resistivity 24 Q

N_Drift depth 90 ym
P_Base dose 6E13 cm?
P+ dose 5E14 cm™

N+ dose SEIS cm?

P+ Collector dose 1E13 cm?
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Fig. 6. The threshold voltage characteristic of NPT trench gate
power IGBT.
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Fig. 7. The breakdown voltage characteristic of NPT trench gate
power IGBT.
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Fig. 8. The on state voltage drop characteristic of NPT trench
gate power IGBT.
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Fig. 9. The comparison of threshold voltage of NPT planar and
trench gate IGBT.
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Fig. 10. The comparison of breakdown voltage of NPT planar
and trench gate IGBT.
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Fig. 11. The comparison of on state voltage drop of NPT planar
and trench gate IGBT.
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