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A Study of The Electrical Characteristics of Small Fabricated LTEIGBTs
for The Smart Power ICs
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Abstract

A new small size Lateral Trench Electrode Insulated Gate Bipolar Transistor (LTEIGBT) is proposed

and fabricated to improve the characteristics of device. The entire electrode of LTEIGBT is placed to
trench type electrode. The LTEIGBT is designed so that the width of device is 19um. The latch-up
current density of the proposed LTEIGBT is improved by 10 and 2 times with those of the
conventional LIGBT and LTIGBT. The forward blocking voltage of the LTEIGBT is 130V. At the
‘same size, those of conventional LIGBT and LTIGBT are 60V and 100V, respectively. Because that the
electrodes of the proposed device is formed of trench type, the electric field in the device are crowded
to trench oxide. We fabricated the proposed LTEIGBT after the device and process simulation was
finished. When the gate voltage is applied 12V, the forward conduction currents of the proposed
LTEIGBT and the conventional LIGBT are 8mA and 70mA, respectively, at the same breakdown

voltage of 150V.
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Fig. 2. The forward conduction characteristics of
the conventional LIGBT, LTIGBT and
the proposed LTEIGBT
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Fig. 3. The forward blocking characteristics of
the conventional LIGBT, LTIGBT and the
proposed LTEIGBT
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Fig. 4. Al etching for forming cathode and
anode electrode
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Fig. 5. The fabricated LTEIGBT (FE-SEM)
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Fig. 6. The comparison of I-V characteristics of
the fabricated LTEIGBT and conventional
LIGBT (BV=150V)
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