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A New Junction Termination Structure by Empioying Trench and FLR

HOERECREE -ERKAZFT-BEA
(Min-Woo Ha - Jae-Keun Oh - Yearn-lk Choi - Min-XKoo Han)

Abstract - We have proposed the junction termination structure of IGBT (Insulated Gate Bipolar Transistor) by
employing trench and FLR (Field Limiting Ring), which decrease the junction termination area at the same breakdown
voltage. Our proposed junction termination structure, trench FLR is verified by numerical simulator MEDICI. In 600V
rated device, the junction termination area is decreased 20% compared with that of the conventional FLR structure. The
breakdown voltage of trench FLR with 4 trenches is 768 V., 99 % of ideal parallel-plane junction(1-D) BV e.

Key Words : Junction termination, Breakdown, Trench, Ring, FLR

LM B e HYE EANE FY ol $83e] 71 FLR )&
ual WA F7k glol ol 4HA ¢E WY SHo AdsR
Y wEA A3 47 A BB U 4L 247 1k A @k ALY EAA FLR FEE Y FAAY g

&k A A A (Forward blocking voltage)S Zujok 32 o|8 MEDICI4]Z 7]€ FLR 729 vagezi 7|3
2 W Fasth o4H F8 Aste) A WAL Fds BN FFAAG

A Bt 2RF Lol FFS HAste A & AUk

oy AAHez wEA 29 WP FEsA Fonz Catpode —r

228 Aol Eute Fdd AAJ AFH o] 4HA FB Y [ Iy - Oy

Astell v e AYgAA NEYA FHo] dojdrh 1 ohae

22 Y vz 7led HEse A v d9e dANA

B T2 AYS dolok ALl HE vz G99 I A N- @it

4o uAY cYTE gAde T, FHY FY Pol, Y
gAs] mAe 71¢7], W 4= AgQct

71& "3 vzt 7]1%< FLR (Field Limiting Ring)& ©t &
7o wa 4e AA 2 e T AR Yo s
A uizte] 98 o]£3AH23) FLRE %& o& F4
(High dose ion implant)e.2 ¥WHe] P+ FLRE A Ao T+
@¥ch P+ FLRS WAL AAS 9uaA st = Cathode — W
AAE AY F92 BAANE 4¥e gk 2z O Ho .
AAgkol ZATE, JEAA Frb wErl gase AL
MER Axte) B Aol Eolth z FLRE ¥
M) P+ HES ALEet] BEA 239 WHo FrlstE © L Nedsite
Aol . ’

A2 EWA (trench) TAL AEL 232 Estd o
Ryo wEs Az RN 9y o]LuT B =R

%} N+ bufter

Anode

* g R ANIAEBER BERISRN WiRe )
= E & R ANTRERE BRIEN B3R
a e otd 7= ¢ Hetd EYX
o E @ R BWABE BTBHE HE - T g N TEEEs @A A FLR ()
§OE & B NSRS TREMS #E - TH =
EEaE 200E2¢ 128 ?7; Fig. 1 The cross sectional view of (a) proposed trench
BT ;20034 48 118 FLR {(b) conventional FLR

Trenchet FLRE O[ &8 M2 ME ol F=x 257



BRBE RN 52CH 63% 2003% 67

2. HetH Ex FLRe 7x o MA

298 1& A¢Y EWX FLRI} 7]& FLRY @9 1Yo
t}. Edllx} FLRE 600 V3 o|4olx H=aE& MOSFETHT}
AR TF FHeol 4% IGBT (Insulated Gate Bipolar
Transistor) &xtel]l 2-8-3}7] 9184 PNP wpo]Zt Eaa~
H9 BV.2 #3583t EJX FLRY 2 A EAS
#HAstd 7]# FLR™ ¥wsdtgch EdX FLR 7%= P
o] =i} wloj & et ERALEH To 4T & Q)

Atg E#X FLRY ol43Ad &2 AZ(1-D) BVewd

T AL ey o EEx dA AHA, N- =gZE9
=29 UulE 2 Nair, Waine 019, Tnevurers N+ H3 F
Ao}, o]4H <l BVeo2 MEDICI 2 Az 772 V&
FAHoZ I 77497 Vb AN TS Bt

1 N,y
BV o= BV pnch— through = 5 (Be+ Ec— —dﬁ‘ Warg) Warin

=934.34V
1 1
a= B

cosh(TN—zb"i”i) cosh

P r'p

=0.69878

T uffer
( N+ buffe )

=774.97V

5
12] FLRZ P+ FLR$} P+ FLR 9o dA43% ¢
1 X]o] Heg Arstahg Faste] Az E
WX FLRS HE & As4g T35 EAX9 P+ FLRS 4
Asted Aizo AFE HAE EAANA AE vl g9
EEIRS 5153 AAgE wEvh H=E A3 300 KA
2 FHE&o] 392 HIE 1199 1/30|2=2 ojdHoz 4
229 33114 AAE AHgc; 2e FE AGolAy =LA
FLRY Wy 7]& FLRY WoHth HA AAsjorsinz 3
& ol Wxo) Ao (ayl) Bty EdX FLRE 7&
FLRel ®]3] ZS 3E HgolA] He wWH HAT 5 9
. 283 EXX) e FLR AFE 3 AASS 38 A
£ o] 3Ad FE A 7A £ 4 ok E’A FLR ¥
Ae W o oA (bevel edge etch) & EZ§ FHo
87EA gon 7|& EWXA IGBT TS 3do) "o =
g dElE EWX Holst 3 mEB Fol ZL& EUA (deep
trench) & o] &3t 7I1€ AY vl 7lernd Zep=vl dn
g AA @ FHFo] YriB] ERNX FLRY HA ¥FE
a9 29 & A Jdehiidnh Aty " ok t2E 600
V8 #A 2% (Punch-Through) IGBT 4#7A4¢l N- =g =
E %9 ¥E 10Mm™ 7 50 gm 27A A Q.

v

e E-
< 29Z EA

Cathode Wsp\\ox Wp

Oxide P+ FLR

O3 2 Mohel ERX FLRe| A WH$e
Fig. 2 The design parameters of proposed trench FLR
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Table 1 The design parameters of proposed trench FLR
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