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Study on Fabrication of The Lateral Trench Electrode IGBT with a p+
Diverter having Excellent Electrical Characteristics

Ui, UM, 2UE, 2diy, Zo| 7, g2y
(Dae Won Kim, Jun woong Park, Dae Jong Kim, Dae Suk Oh, Ey Goo Kang, Man Young Sung)

Abstract

A new lateral trench electrode IGBT with p+ diverter was proposed to suppress latch-up of LTIGBT.

The p+ diverter was placed between the anode and cathode electrode. The latch-up of LTEIGBT with
a p+ diverter was effectively suppressed to sustain an anode voltage of 87V and a current density of
1453A/ctt while in the conventional LTIGBT, latch-up occured at an anode current density of 540A/cd’.
And the forward blocking voltage of the proposed LTEIGBT with a p+ diverter was about 140V. That
of the conventional LTIGBT of the same size was no more than 105V. When the gate voltage is
applied 12V, the forward conduction currents of the proposed LTEIGBT with a p+ diverter and the
conventional LIGBT are 90mA and 70mA, respectively, at the same breakdown voltage of 150V.
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Fig. 1. The cross sections of the conventional
LTIGBT, LTIGBT with p+ diverter and the
proposed LTEIGBT with p+ diverter (a) The
conventional LTIGBT (b) The conventional
LTIGBT with pt+ diverter (c) The proposed
LTEIGBT with p+ diverter
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Fig. 2. The forward conduction characteristics of
the conventional LTIGBT, LTIGBT with
p+ diverter and the proposed LTEIGBT
with p+ diverter

1wy R 020 etsssaaeages
‘1 L} Illl’.,
10]

10 """"\v — T T ™
1@0 SN n.5.g.5-0.p.

Current Density (A/cm?)
3

—0— Conventional LYIGBT
W —2— Conventional LTIGBT with p+ diverter
1 —s— LTEIGBT with p+ dverter
10° 34 T I A v 1
V] 20 40 60 80 100 120 140

Anode Voitage V, (v)

y—{
180

ay 3. 71EY Weaden AgdpreldE
T Uy AAEA

Fig. 3. The forward blocking characteristics of
the conventional LTIGBT, LTIGBT with
p+ diverter and the proposed LTEIGBT
with pt+ diverter
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Fig. 4. The fabricated LTEIGBT with p+
diverter (FE-SEM)
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Fig. 5. The comparison of I-V characteristics of
the proposed LTEIGBT with p+ diverter
and conventional LIGBT (BV=150V)
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