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Numerical Analyses on Snapback-Free Shorted—Anode SOl LIGBT
by using a Floating Electrode and an Auxiliary Gate

RER S K- H% B AT 2RSS
(Jae-Keun Oh - Doo-Young Kim - Min-Koo Han - Yearn-lk Choi)

Abstract -~ A dual-gate SOI SA-LIGBT (shorted-anode lateral insulated gate bipolar transistor) which eliminates the
snapback effectively is proposed and verified by numerical simulation. The elimination of the snapback in I-V
characteristics is obtained by initiating the hole injection at low anode voltage by employing a dual gate and a floating
electrode in the proposed device. For the proposed device, the snapback phenomenon is completely eliminated, while
snapback of conventional SA-LIGBT occurs at anode voltage of 11 V. Also, the drive signals of two gates have same
polarity by employing the floating electrode, thereby requiring no additional power supply.

Key Words : dual-gate, SA-LIGBT, snapback, floating electrode

LA E

LIGBT(lateral insulated gate bipolar transistor)®] n-1
HE oj&3 hx=& w7 SA(shorted anode)-LIGBT
v WE 294 5474 £ HAF vF TH€L sH2(1,2]
LIGBT ¢ SA-LIGBTY T2 % ZZte] AF-AMI-V)
EA4E 198 19 29 24 YeERW SA-LIGBTS I-V &
Qe af 2o ZAE vpe} ol B4 A o Y(negative
resistance region)& 7FA™ o] 2 YW (snapback) HAt
ojgtx %} [34] 2w & SA-LIGBTS HE 2o ofg
T 53 o9zt H™ol(transfer) A AEH%2 FZ3 W3l
A& wAsfuy, sk A9f 7S (forward voltage drop)
F7teh Azt A T} T8 LY F dozz
dEe HA ¥ "art Utk
71&9] SA-LIGBTE ¥4 A% 49L& Zol7] YA
p ke ZolE ZrANREY,B] F71E Aol oxE
o] AEgg FrtAlA ayde] wAste AFE PRo
24 24ig AAste 98S ok a2y, Mzl dAF9
AZ27t Aol & n-WHFE EFslnz 2yule] ox
He wae), Az @F o) ForEte @3] drt

olF AEE AEEd 2ywle ANHoZ AXNY
A= SA-LIGBTI6)7F AgdsARed, 17 3a)d vehdd

©

H

H @ B AMeA WAL MERE
“E® B MNeK GRTAY MR
TE @ B MK WREIBE - T
YE @ R OBIMA O THRMESH HE - TN
BSAF 1999 5H 31H
RPSEY 1 19994 12)1 297

ot a8y F0e MOS AlEE FEIHEY +/- F 7R
FHe AEZE ARIEE F7F Aol "o EAH
Ay gl

EEANME F29% HAF(floating electrode) °]-&
GozH, g2 ZAe AlE AMFE A Aoist A5
1 2ylle] FHo2 JAEE SOI SA-LIGBTE Aigt
goh AltE Azbel HF-AY 54L& MEDICI7] A B
oA E M AFHA

o Jd

i

‘,..

Cathode
Gate

BPSG
Si0,

n- drift layer

buried oxide layer
substrate

Cathode
Gate

n- drift layer

buned oxide iayer
substrate

(b)
¥ 1 LIGBTS CHHE (a) 7I=E 3= (b) SA =
Fig. 1 Cross-sectional views of LIGBT
(a) conventional structure (b) SA structure

EZPE M3 2z HolEE o|88lof 2 g gl o= THer SO| LIGBT2 £ 814 73



WEBEIMNIE 49C% 2% 20005 2R

——————————— Conventional LIGBT
Conventional SA-LIGBT

Anode
Current

MOSFET mode

»
»

0 Anode Voltage Va

()
g 2 LIGBTS -V &4
Fig. 2 |-V characteristics of LIGBT

2. 2% Fx= % 57

o)A Agt® SOI SA-LIGBTS ©d
Loltt. A4hE FEE 7)EY SA-LIGBTS FY3A
Ao} E(Gate 1)9F B2 & A0 E(Gate2) Atolo] E298 3
32 ob#fl ' dHo] HAH Hol o}

71E2] o|F AlolE SA-LIGBTAA, Alo|E 2o &9 =
4e 7tEtA =9 pt dxE7t p-Ade B F7tdE p
A7 A Fol ube) oo KE HUolrt FrleA €
ot =3 p & Ay 70’5}7} n-EYLE o (drift
region)ol A dojrtma HFo FQlo] dojub= AHF Fhol
a3 1Y 71E SA—LIGBT°ﬂ vl siA ot Al "k o
A e s Mol LIGBT 2L Al&sHA sojA
W Fato] AA AR AolE ANF FAo] thE WA
& Az givhl6]

Aetd FxAM HAE ML= o=tz p-tE
ZE 49, n-¥3, n-9F 49 #Mg Exsiy] &g
Bz AelEd o] M 10 V & U7tetd Aol st
n-sAfdo] A o= dAY T29Y AT HY
7b e 2HET 224y AT o wHE p-9d
#F n-FF G99 swed A9st AY AN (built-in
potentiah) & doi7tAl =W AT F9lo] AlztHr} =l
E 3292 E€E =7 wold Aol arg Az W
37} 71 &9 SA-LIGBT #alA @2 o= HMgleA A
ZE A goh ks Agtel FAEd n-vHE EFEE
ZWE AA HE 94 ZUisid, wakd po e i g
Ak 7&3}5 5-7}3}711 gt p' °Hl\: E/m-wg Hegze A
}é}ﬂl g9, p' dxmzoM HFo] F
2 ’\]7—‘?913}

Aetd LIGBT4 E4g FAlst7l ¥l MEDICIE o)
st AlBH st des, B 1o AEH) M o] 8F &2}
FAMEES HYstdo. 71& SA-LIGBTS =gZE o
F2 AL Fo p-uir)e AN s 29 n-vlw

24 3b)e & 9

A —l)l

74

BAZAY Zolg HEiz, Age Fxe B¢ p-vio
AANN e Ze FReY AF) B p-FAe 3
AZAL HEGGe Rololth. Foj EYTE 9o 27
ol A2 FHHte oF 250 Veolrk
Cathode
Gat
n- drift layer
buned oxide {ayer
substrate
(a)
Cathode Floating Electrode 5
Gate1 Gate2, node
n- drift layer
buried oxide layer
substrate
(b)
33 3 SA-LIGBT 2Xxtel et (a) 7129 ol Aol
= (b) M etel floating electrode® 0|83 =
Fig. 3 Cross-sectional views of SA-LIGBT
(a) the conventional dual-gate structure, and
(b} the proposed structure
¥ 1 MEDICI Alg2&liol8 8 ¢St X nietolg
Table 1 Device parameters for MEDICI simulation
4 g °# H A A g
n 9 0.5 um
H ¥l p oug 2.0 um
p* well 3.0 mm
n 44 1x10%° ¢m
9y E p v 1x107 em™
p well 1x10%° em™
Zl o} 15 um
n-drift 4 FA 10 zm
Zo] 15 im
A Zo) 1.5 um
2 Wz £9 1 psec

a9 4v AGE SA-LIGBTY -V E49 AggolA
Afoltt, Aoz FAE o Adg SA-LIGBTY -V
EAolz AME 71& SA-LIGBTS 1-V EXojt}, 71&
SA-LIGBTS] A% 2yo] BEg ot Aty TRA
= =Wl Ao AAHY ojret HMF HYZJ} 100 Ao



Trans. KIEE. Vol. 49C, No. 2, FEB. 2000

o mel e WY Pt o 1V i Brey A 29 6% 2¥ 72 229 F3 A 7129 SA-LIGBTS
Sl @ p Y9 AM BAste A WA AT FAUaY At Fxo F¥ v Wilelty. 71& SA-LIGBTS
39 A AL ofrs ijle] F 2V oln AF WE 50 BF p HxEdA AT FYo] Yol o]F n-=ZE
Aler W) dojdch p'ofn=oA dojuEs F oAA YT 2o A% wEZ #xH ez Frkdo Agd FxoA
] FU(2¥ 49 B AL ofxs Mol ¢ 3V ojm < 71&9 SA-LIGBT®] HS$ET R o= HgolA 2

M DI} 250 Ader D W Yojreh

1500 ey —_—

g 3 !
L ;
! =10V
E' 1000 |
2
= Proposed device
[
[ N O Conventional
£ 500 N SA-LIGBT
A Y 2t S
[ N e kb A
=
o SN
0 " ) Y 1 ’ 1
0 2 4 6 8 10

Anode Voltage [V]

a8 4 mMotE SA-LIGBTS I-v EA.
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before hole injection and (b) after hole injection.
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