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Abstract: The most recently IGBT (insulated gate bipolar mode transistor) devices are in the most current
conduction capable devices and designed to the big switching power device. Use this number of the devices
are need to high voltage and low on-state voltage drop. And then in this paper design of field stop IGBT is
insert N buffer layer structure in NPT planar IGBT and optimization design of field stop IGBT and trench
field stop IGBT, both devices have a comparative analysis and reflection of the electrical characteristics. As
a simulation result, trench field stop IGBT is electrical characteristics better than field stop IGBT.

Keywords: Power device, Field Stop, IGBT, Trench gate

1.M 8
] WA Srhs HE 19pE 01“94 e Wt}
Alelg sk WAl 2R AR vele=, BIT (bipolar

junction transistor), GTO (gate turn off thyristor),
power MOSFET (metal oxide semiconductor field effect
transistor), IGBT (insulated gate bipolar transistor) 5|
AH2ET 9tk 2 5 IGBT &Als ARAE T
Holyk zAlolv, 2 Ade Ass] fa AA
2917 UnpolzzA A g 43, W), o
AHE, 7FAAIE S 28 AMEEI Qlth o]
IGBT®] &zpe] 229lA17F @olgo] wet 58

Y o2
O o ot it

mlo

a. Corresponding author; keg@kdu.ac.kr

e 1 T st

71 S8l ofe 74A FxEel Yeal

3¢l trench gate IGBT +%7F 42 o3 7|4
JFET (junction gate field-effect transistor) A +o]
WA sl ko Fzlo® PYAE gate channelS &
g Aol sgol d&sty] Wi = A dtaet
Edo] 0. E3 FUs A9 AR A= trench
gate TE27F FHAS} 5] Tk B =EdAE F

A3} planar field stop IGBT®} trench field stop

IGBTE *47:]]8}04 = 2210 A7)F EA BEAS R
a A gl aFE i
2. AlE

2.1 600 V& field stop IGBT &2 A



271824 8.8 8] =24,

N-drift | |

Fig. 1. Planar type IGBT on-resistance.
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Fig. 2. Trench type IGBT on-resistance
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Fig. 4. Structure design of 600 V trench field stop
IGBT.

Table 1. Parameter of 600 V planar field stop IGBT.

Design Parameters

) 7.5%10"
Half Pitch 5.25 um P-base Dose -
cm
P+ Emitt 5.0x10"
Gate Width 25 m rtter
Dose cm ©
N+Emitt 5.0x10"
Cell ~depth 50 sm e
Dose cm
N-drift N JFET 4.0x10"
0 Qe J
Resistivity Dose cm
1.0x10" P+ Collect 8.0x10"
N Buffer ) oector
cm Dose cm ©
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Table 2. Parameter of 600 V trench field stop IGBT.

Design Parameters

. 1.3x10%
Half Pitch 5.25 m P-base Dose I
cm
P+ Emitt 5.0x10"
Gate Width 25 ym e
Dose cm
N+Emitt 5.0x10"
Cell -depth 50 m ke o
Dose cm
N-drift N JFET 4.0x10"
. H 40 Qcm J 5
Resistivity Dose cm
1.0x10" P+ Collector 8.0x10"
N Buffer 9 5
cm Dose cm ©

Table 3. Breakdown voltage characteristic of trench gate
IGBT.

N-drift Gate Breakdown On state
Resistivity Depth Voltage voltage
(Qcm) (ym) (V) drop (V)
25 7953 0.98
2.25 753 0.98
40 2.0 7953 0.99
1.75 752 0.99
15 752 1.00
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Fig. 5. NPT Planar IGBT VS field stop IGBT VS trench
field stop IGBT (a) (b)
voltage, (c) on-stage voltage drop.
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