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Design and Fabrication of 1700 V Emitter Switched Thyristor

2ol ' ek tefal’
(Ey Goo Kang'®, Ahn Byoung Sub', and Tae Jin Nam')

Abstract

In this paper, the trench gate emitter switched thyristor(EST) withl trench gate electrode is
proposed for improving snap-back effect which leads to a lot of problems in device applications. The
parasitic thyristor which is inherent in the conventional EST is completely eliminated in this structure,
allowing higher maximum controllable current densities for ESTs. The dual trench gate allows
homogenous current distribution in the EST and preserves the unique feature of the gate controlled
current saturation of the thyristor current. The characteristics of the 1700 V forward blocking EST
obtained from two-dimensional numerical simulations (MEDICI) is described and compared with that of

a conventional EST. we carried out layout, design and process of EST devices
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Fig. 1. The structure of planar EST.
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Fig. 2. The egivalent circuit of EST devices.
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Fig. 3. The structure of proposed trench gate EST.
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Table 1. Breakdown characteristics according to
drift concentration.
doping profile | Breakdown
(cm?) Voltage(V)
1x1013¢cm3 594
3x10%3cm3 1442
5x103cm>3 1829
6x10%3cm3 1764
7x1083cm3 1631
8x1013¢cm3 1444
1x10*cm3 1332
3x10%%cm-3 599
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Table 2. Breakdown characteristics according to
drift layer thickness.

Thickness Breakdown Thickness Breakdown
(um) Voltage(V) {um) Voltage(V)
230 1672 320 2158
240 1735 330 2183
250 1829 340 2197
260 1876 350 217
270 1961 360 2232
280 1997 370 2245
300 2097
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Table 3. When drift layer thickness is 280 um,
the electrical characteristics variation
according to trench gate depth.

Trenchdepth | Breakdown VCE,sat
{um) Voltage(V) (V)

3 1997 25

35 1997 25

4 1993 2.3

45 1965 2.15

5 1935 2.05

] 1886 1.91

7 1874 1.38

8 1862 1.83

9 1843 1.80

10 1838 1.73
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When trench gate depth is 7 um, the
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Table 4.

Thickness Breakdown

(um) Voltage(V)
320 2011
330 20861
340 2083
350 2079
360 2090
370 2103
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Table 5. The electrical characteristics according
to trench gate width.
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Table 6. The electrical characteristics according
to p-base concentration.
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Fig. 4. EST full cell lavout at wafer level.
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Fig. 5. Full cell layout to gate electrodes.
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Fig. 6. I-V charateristics of fabricated EST.
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Fig. 7. Vth characteristics of fabricated EST.
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