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A SOl Lateral Hybrid BMFET with High Current Gain

¢HBK BE®R & @R &850
(Doo-Young Kim - Jung-Hoon Chun - Seong-Dong Kim - Min-Koo Han - Yearn-1k Choi)

Abstract - A hybrid SOI bipolar-mode field effct transistor (BMFET) is proposed to improve the current gain. The
device characterisitics are analyzed and verified numerically for BMFET mode, DMOS mode, and hybrid mode by

MEDICI simulation. In hybrid-mode operation, DMOS,

lateral bipolar transistor, and BMFET currents flow

simultaneously. The proposed SOI BMFET exhibits 30 times larger current gain in hybrid-mode operation by connecting
DMOS gate to the p gate of BMFET structure as compared with the conventional structure without sacrifice of
breakdown voltage and leakage current characteristics. This is due to the DMOS-gate-induced hybrid effect that lowers

the barrier of p-body and reduces the charge in p-body.
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N' 292 =§9d & 1%10% em”
P' H§ AlolES & 1x10" em™®
P vt} ¥=% 2, 5%10" cm™®
N- % 999 5= 5%x10" cm™
N-resurf 949 % 2x10" em™
SOI S| 4 m
& AtslEe T4 2 m
71] OlE Atz ate} FA 500 A
P vicie] H§ ol 3 um
N+ 2929 H§ ol 05 ¢m
FE59de Ho) 20 pm
Ad o) 0.5-1 im
A Fol (L) 1 m
7 1o 4x10° sec
7w 7x10" sec
SRH lifetime | \opp 4% 10" cm™
Coefficients
NSRH, 1x10" em™
Aotd Fxo w4 AF EAHL a9 29 k. Az

o HFE H9 FYe BXd 9&sl=d, BMFET A4
o7t F4gel et p' AP Aols/n Ad/ME S
/o8 1% F2o A4 A g3 o Adg el dept
T Az A9 Ao arvivh FrtsER, v4 HE sEL
da@oh BMFET 44§ 53 ¥4 ©dF<9 %3 BMFET
AdelMe] A9 Ao Azl AFAH BA Ach[5] ®

17



VERLFRLE 49CH 23t 20004 28

F9 AZ71E= DMOS ald Zo|st F71g e wat
z}&.%}E I, ¢l DMOS si'd "ozt F71g e wel p v}
el wlE 43lE Alelg] ot HF 99y A9 2¥E ¥
AA HdAHo=2Z BMFET #d Zol7l F718A slez
A4 Ao 37 =3 Frtsty] dE et DMOS Ad 2
o]7} 1 ym ©l3¢l ZA$olle DMOSS p vitlel 4 99
(neutral region)?d] o] 493 Zoemz +4 AFJ 3A
Edail=s

-5 T - — T —r
0 N [
10 [ ——d=0.5um, L, ,os=2um i 1

F i 3

- 107 ‘S d=0.5um, L, ,s=Tum : +

E P d=1um, Lcmuos=2l‘m : :

2 10°F conventional BMFET, d=0.5um | . 1

4 i
L 4o r 3
c
-10

e 10"°F !

o [ e

3 10ME T k

o T

e 107F7 1

5 10’;~_/~«» 1
1041‘{ b
1045' L L . TR L .

0 50 100 150 200

Drain Voitage [V]

8 2 HiekE £Xel 7| &E 4 Xje| =@l XMetol of st

+4 MF &M
Fig. 2 Leakage current versus drain voltage for the
proposed device and the conventional BMFET.
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