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Abstract

In this paper, effects of the trench angle(f) on the breakdown voltage according to the process
parameters of p-base region and doping concentrations of n-drift region in a Trench Gate IGBT
(TIGBT) device were analyzed by computer simulation. Processes parameters used by variables are
diffusion temperature, implant dose of p-base region and doping concentration of n-drift region, and
aspects of breakdown voltage change with change of each parameter were examined. As diffusion
temperature of the p-base region increases, depth of the p-base region increases and effect of the
diffusion temperature on the breakdown voltage is very low in the case of small trench angle(45°) but
that is increases 134.8 % in the case of high trench angle(90°). Moreover, as implant dose of the
p-base region increases, doping concentration of the p-base region increases and effect of the implant
dose on the breakdown voltage is very low in the case of small trench angle(45°) but that is
increases 2321 % in the case of high trench angle(90°). These phenomenons is why electric field
concentrated in the trench is distributed to the p-base region as the diffusion temperature and implant
dose of the p-base increase. However, effect of the doping concentration variation in the n-drift region
on the breakdown voltage varies just 9.3 % as trench angle increases from 45° to 90°. This is why
magnitude of electric field concentrated in the trench changes, but direction of that doesn’t change. In
this paper, respective reasons were analyzed through the electric field concentration analysis by
computer simulation.
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Fig. 4. Potential contours with the various
diffusion temperatures of the p-base
region and trench angles.
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Fig. 5. Doping concentration distributions with
various implant doses of the p-base
region.

22 Pe dlojA delol Exgo o2 gd5d

s

242 4% ¥l wa PP Hols 49 =Y

29 FEAPge] N dgg HUE] Hed

P& Wlolx Jg4do TRFE HIATHA FEH

e golr gtk 1Y 5& PY Wolx I =

z=Zd wal 2F 19 (oA Wo]x Foe] B3

FE EEE e azoln AlEFlAAN PY

Wolx 949 Al £EE 1070 T, N¥ =9=

E 999 ERssE 10x10" /om® £ 2AsATh

a8 62 PY Holx G T2 nte ¥

EA AEHA 2AE Jed 2¥e=r Wl

2 gge] Exgo] F/ T4E FEIAYS T

33 Edx 4570 S485E dEAGE e

e A RdFEg, Edx 24T 45°9 e

a¥ 69 (a)ol EAIE wleh o) o]z g

A= < K weE gEAgr W

fzﬁi:lx el AEA 070 A

= 1% 69 (byoll EAIE upe} Zo] Hojx ¥

9 T=%F W 2 gEHAge W

fj\glz 1X112'37m2 2 EdA 7=} 45°d 1

BT} 2321 % =71kt ¢ AR ERE EdA

25s aw pY Wolx 9o =3%xe F7}

of W2 FRMG] FAHE o F A& & T

a1t

406

1300 -

—m—0.2X10" / om®}-
i 1.0X10™ 1 m? |
b= 5.0X10" / e’

1250

1200

\1\1\

1150 L

1Moo

breakdown voltage (V)

1850 N

1600 7 T H T T
40 50 60 70 88 90

trerich angle {degree)

a7 6. PY Hlol~ e Tzl wtE I
A

Fig. 6. Breakdown voltage variations with
various implant doses of the p-base
region.
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