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Abstract

In this paper a new structure of BJT is proposed to improve the saturation voltage characteristics so that it can be
used to the low power switching devices. In the case of the conventional finger transistor(FT), the saturation voltage is
so high that it dose not satisfy the requirements for the low power device. So the other multi base island
transistor(MBIT) is suggested and its saturation voltage is so low in the region of low current that it satisfy the
requirement for the low power switching devices, but in region of the high current the saturation voltage tends to increase
so that it does not satisfy the requirements for the low power switching devices. So in this paper a new structure of
folded back electrode transistor(FBET) is proposed and the characteristics is investigated. When the new structure is
applied the emitter area is increased by 35 % so the saturation voltage is reduced by 30 % at the low current region and
the contact area is increased by 92 % so the saturation voltage is reduced by totally 37 % at the high current region with
the reduction of 30 % by the increase of the emitter area and the reduction of 7 % by the increase of the emitter contact
area.
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Fig. 1. Fabricated conventional devices : (a) finger
fransi stor (FT) and (b) multi base island
transistor (MBIT).
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Table 1. Design condition of device.

Description FT Ratio MBIT
base area fum’] | 1106400 - 1,091,600
emitter area [um?] | 654800 | 23 %1 804,500
emitter contact area | 373900 | 64 % 136,300

emitter contact area

. [¢) Q, 170
/ emitter area 58 % 240 % %6
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Fig. 2. Comparison of the saturation voltage character
-fistics in conventional devices.
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Table 2. The conditions of the emitter contact area.
Description Condl | Cond 2 | Cond. 3 | Cond 4
base area 1,170,350um’
emitter area 1,()8‘5,$XX)um2
emitter contact | on0 | 100800 | 172800 | 262240
area [um’]
itter
emitier contact | 4505 | 939% | 159 % | 22 %
area / emitter area

AR,

percent of emitter contact area (%)

emitler contact area
emitter area
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3. Emitter contact mask with various conditions,
(a) emitter contact area / emitter area = 4.3 %,
{b) 9.3 %, (c) 159 % and (d) 24.2 %.
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Table 3. Design condition of devices.

Description MBIT Ratio FBET
emitter area [um?’l | 804500 | 35 %71 | 1,085,900
emitter contact ar

A AR 136300 | 2 %1 | 262240
[um]
itte tact
emilier contact ared | 700 | %t | U2 %
/ emitter area
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Table 4. The characteristics of saturation voltage according
to the device structure.

I‘
U oa fosAal 1A | 24
Structure
FT device 65 mV |105 mV {150 mV |215 mV
MBIT device | 50 mV |100 mV |165 mV | 275 mV
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Fig. 8. Comparison of the characteristics of satura- tion
voltage according to the device structure.
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