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1,200V & Trench Gate Field stop IGBT &% 5]
HE 293 54 AT
A Study on Switching Characteristics of 1,200V Trench
Gate Field stop IGBT Process Variables

[

)

) . ) Kk
EX I M A I

O:
¢ |

*
Chang Hyeon Jo*, Dea Hee Kim", Byoung Sup Ahn®, Ey Goo Kang”

Abstract

IGBT is a power semiconductor device that contains both MOSFET and BJT structures, and it has fast switching
speed of MOSFET, high breakdown voltage and high current of BJT characteristics. IGBT is a device that targets the
requirements of an ideal power semiconductor device with high breakdown voltage, low Vcg-sar, fast switching speed
and high reliability. In this paper, we analyzed Gate oxide thickness, Trench Gate Width, and P+Emitter width, which are
the top process parameters of 1,200V Trench Gate Field Stop IGBT, and suggested the optimized top process parameters.
Using the Synopsys T-CAD Simulator, we designed IGBT devices with electrical characteristics that has breakdown
voltage of 1,470 V, Vcg-sar 2.17 V, Eon 0.361 m] and Eoff 1.152 m].
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Fig. 1. Structure of Trench Gate Field stop IGBT.
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Table 1. Circuit parameters for switching characteristics
simulation.
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Thickness.
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Table 2. Variation in Eon and Eoff according to Gate Oxide
Thickness.
2. Gate Oxide thicknessoll 2

i
ar

Eonz} Eoff 3}

Gate Oxide(A) Eon(m]) Eoff(m]) Eon+Eoff(m])
600 0.5392 1.0429 1.5021
700 0.5582 1.0068 1.485
800 0.589%4 0.9967 1.5061
840 0.6143 0.9936 1.5279
880 0.6694 0.9915 1.5809
900 0.7467 0.9876 1.6543
930 1.2542 0.9705 2.1447
950 1.9825 0.8567 2.7592
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Table 3. Design Process Parameters of Final Device.
3 ZBAX MA SHEHS

i

Parameter Value Unit
Cell pitch(half) 1.8 um
Cell thickness 120 um
Gate Oxide 700 A
Gate width 1.2 um
Gate thickness 49 um
N+ Emitter width 0.3 um
P+ Emitter Width 0.3 um
Field stop layer thickness 354 um
N+ doping concentration 1.1e20 cm®
P+ emitter doping concentration 1.6e19 cm®
P-base doping concentration 2.8el17 cm®
Field stop layer doping concentration 1.0el7 em®
P+ collector doping concentration 5.87el8 em®
N- drift resistivity 60 Ohmxcm
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