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Abstract: This paper was carried out design of 1,700 V Base Resistance Thyristor for fabrication. We
decided conventional BRT (base resistance thyristor) device and Trench Gate type one for design. we
carried out device and process simulation with T-CAD tools. and then, we have extracted optimal device
and process parameters for fabrication. we have analysis electrical characteristics after simulations. As
results, we obtained 2,000 V breakdown voltage and 3.0 V Vcesat. At the same time, we carried out

field ring simulation for obtaining high voltage.
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AGAFoM e AP & wxA 871 F71El
wa A"E BEF 7|EE wtHoz WA
o2yt HYAFA ol&Ht dFEEY HAHE W
A& Alelg]l2H (thyristor, 4% SCR)EH %o
GTO (gate turn-off thyristor) 2 IGCT (integrated
gate-commutated thyristor) 522 3 slo goH
A2k ATAAMY A T AAEE IA Y F
Al HAh A, @93 dFF AYgH dE=
MOS & Atolzgl2E9 dEHQ &2+ MCT
(MOS controlled thyristor), BRT (base resistance
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thyristor), EST (emitter switched thyristor) 5°] &
5%y, HZdE DGMOT (dual gate MOS
thyristor), IGT (insulated gate thyristor), IBMCT
(insulated base MOS controlled thyristor) 5°] H i
Hau glew, Jgx7|e] MOS & Apolg]2H<
MCTE 43 34 Fz2 o|F9A 3glo FHo
IGBTY d 3-8 MOSFET%°l ¥]3te] 433 ofg&
Hol gt} [1-3]. £ =&dA AAIF BRT 2A=
MOS AIE Aloj& T3 M 52+& Aol 2H
AFE AT 5 gJoerz =& A gz A
F 23 YL /MM 329 g Al 4A 3
£ AAHoE AT 8 olYz &y 4H F3Y
9 (FBSOA)9 ¥ ZAHL 7HAx glen, £ &
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2ol 2 FHLE A A=A JEFAZ HF
Hi ¥ IGBTEY & AY A7t 2o} ez &
AAdd A¥site Zold. way B =FqdME
1,700 Vo] J<gte 7FA= BRT 420 AAE £33
I A71FQ 5EA4& BN

2, AlEuwy
BRTE IGBT®] AFE o] &3t Alo]Zd2EHE A
olgtE Zztelt. &, IGBT AFE P Hlo|& & 3
UHA P HlolA e AR R st A9}
7b AA derslo] 9| P owo] 29 N oln|Eo] &
waf wpolort Al Al = Alolg2H YA 4L o
oA Aolg 2HE FFRAZIY g FFL IGBT
o} gon 4z FEE IGBTS FAEA g Alo]
2 48T FAE f5to P wlolx Fde A
&g Alofshi= Aol 2. F, BRT 24 A4 A4
£ P oA 499 ¥x ¢ Zo] zHo] FQ3}},

a9 13 Zo] BRTE 4AsA o9 tvh BRT &
242l A A P Hlelx Y9 M3 FIHE 5o
A 3 A (cell pitch)E 5 molA 8 mZ F7FA AT

E 1A AlEHH Hod 29 HA 2
AP HE BdF T 9ot

Fig. 1. The structure of trench gate BRT.

Table 1. Design and process parameter for trench
gate BRT.

Concentration(cn ™)
N' Emitter 1xe'®
P Base 1xe"
N Drift Layer 3xe®?
P’ Collector 1xe'®
Length (ym)
Cell Pitch 8
Trench Gate Depth 35
Trench Gate Width 1
N Drift Depth 360
3. 43 % 3@

¥ 25 L JH SAS goluy] 93 AEY
ol Zsjo|t}y AEBH oL Y3 Ay FEA¢Y
& E=FdA AAF 1,700 V BT 700 VI =&
2400 V& 9¢  d%ied, IGBTS Alolgl2E9
FE AYEFE Zoo FBAYE FAls. o9
k37tA 2 BRTE Alolg]l2E 9 38 w7y Fo
Zom EZ FEAUE 2o a2y a9 204 B
%°] BRT9 &&5d%o] AR olf= AAF BRTI
A Abolg]2E o F&AL 95t P wlojA9 ZolE
247 st AAHA A HA7F AR @Eolch
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Fig. 2. I-V characteristics when gate voltage is 0 V.



796 J. KIEEME, Vol. 24, No. 10, pp. 794-798, October 2011: Y. S. Hong et al.

0.0008

-k -k 00 =] N WO
np b

0.0008

0.0004

I{collector) (Afum)

0.0002 -

0.0000
0 2 4 6 8 10 12 14 16 18 20 2 4 2% 28 B

Vi(collector) (V)

Fig. 3. I-V characteristics according to gate bias.

Z A 9A9 F7te F¥EFY 998 HA e
24 oo A&de FHAYe] Ft AdAFE A
ojty. FEAQE FolF WA A uet FPFE A
Bild doXe geolmE FYPSF I99 3L
BAge 718 deozlg.

G2 AF dRoME AlolglAHE FRA77] 4
g A o] wAEA @&7] "Ed BRT AAe
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BRT &A= IGBT #A#E T3 wlo]2g %9
Aqgoz A FAA zolE FLAIFLEZHN Alo]g
2HE 75T F . 2¥ 4oA AAT BRTS
Mgl AE Alo]YPAHE ¥ F Aed, 493
AFolste A BRTE IGBT Hd &gk 1 o
Aol AFoAE BRTE AlelglAH =g u
gizich. o]24 AAF BRT 4&AolA 9] Apolg2H
7} A3H ez FEARGE AE A +
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Fig. 4. I-V characteristics of BRT and thyristor.

Fig. 5. Hole(left) and electron(right) current of BRT

devices at IGBT mode.

Fig. 6. Hole(left) and electron(right) current of BRT
devices at thyristor mode.
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Fig. 7. Trun off characteristics of BRT.
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Fig. 8. Electric field distributions according to distance
of rings.

Table 2. Design parameter of field rings.

Number of Ring 10
Trench Depth 35 um
Trench Width 10 ym

Distance of First Ring 3 m

Increase Rate of Rings +1
Final Width of Ring 371 m

Fig. 9. The structures of field rings.
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Fig. 10. The breakdown characteristic of field rings.
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Fig. 11. The electric field distributions of optimal field
ring.
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