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Study on New LIGBT with Multi Gate for High Speed and improving
L atch up Effect

Z ol T+ o4 o H.

(Ey Goo Kang, Man Young Sung)

Abstract

In this paper, a new conductivity modulated power transistor called the Lateral Insulated Gated
Bipolar Transistor which included n+ ring and p-channel gate is presented. A new lateral IGBT
structure is proposed to suppress latch-up and to improve turn off time by imploying n+ ring and
p—channel gate and verified by MEDICL. The simulated I-V characteristics at Vg=15V show that the
latch up occurs at Va=18V and 6.9 X 10'5A/,um for the proposed LIGBT while the conventional LIGBT
latches at Va=13V and 1.96 X 10°A/un. It is shown that the latch up current of new LIGBT is 10
times than that of conventional LIGBT. Specially, Turn off time of new LIGBT is 0.25us while Tumn
off time of the conventional LIGBT 1.6us. It is shown that turn off characteristic of new LIGBT is 8
times than that of conventional LIGBT. And noble LIGBT is not n+ buffer layer because that It
includes p channel gate and nt+ ring. Therefore, Mask for the buffer layer isn't needed. The
concentration of n+ ring is and the numbers of n+ ring and p channel gate are three for the optimal

design,
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Fig. 1 The structure of proposed and conventional
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(a) Conventional LIGBT (b) The proposed

LIGBT with one n+ ring and one p-channel

gate (¢} The proposed LIGBT with two n+

ring and two p-channel gate(b) The proposed

LIGBT with three n+ ring and three p-channel

gate

I
a

1. AlZ8lolH4E S £Xte| dAHS
Table 1 Design parameter of LIGBT for Simulation

W 4ol ¥ =
- oo 3 m 1x10Mem ™
p+ =z 1 pm 1x10%em ™2
p Wolz 05 m 1%10"em 3
p+ vlojx 1.5 m 1x10%cn*
n+ ALEE 0.2 zm 1%10%em™?

n+ & 1 m 1x<10%cm 32

Aele
st 5 0 A
A2 3 pm
% Aol 5
PR a
EH_‘é' ﬁﬂ—g}‘ 2

= e

373

A71AAA %2 =84 Vol. 13, No. 5. May 2000,

a
S

3. AlSHolM A ¥ nE

2-D A E& o8 2l MEDICIS o| &3, Aletgt A
Z¢ LIGBT+Z% 44 SOI LIGBTe #7139l
544 vmsg. $4 29 271 dedn g
AL Y2 f EHoltt 71&9 FTRAME oJrx
A 13V 1.96x107°A/me] HAFeA @3y =
Aol vehda glon AP pReME  Hy
18V ojxr At 6.9x1075A/me AFelAN
Ad EAo] YT Ut

mpatbAl AetE FaEZT ZiEe Fz A 10ufe)
o= AYY 6AEY ox= AJAA PHa o
olua e 5% EAHS BYFn Yuh olHe
0 AolE dog HAs, oxmeH Fd
AFol SZE A ggd AAA Zo| o}
Uz 2ate] Edg oy 2222 3y 48
o @A AYH FES AANE 5 Add Roz
Bogdo
2% 3dAME Adt T /)E FEY E 2
EAL Bnain gl Y IGRTAM dvtde
ZE I AZE & Aud W xS AT 2
7198l 10% 7t @ a7k Agezm HelE=d),
71E] HE IGBT 4A9 & 2= A7te 4 usd
91z dejd U3 B =RAME 16psel e 717
= AL2 vehy 9t agin AgE FERAME
0.1~-02¢s9) & QX A|Zhe Zhed 7|&o) FzY
o ST ME Y ox EL HaFEy o

g 4% 3R g 24 239 WH wake] o
M gol Moz 77} 05 1, Zmell W BFY
5% 2333 gk agdA ded AMY @A
AFLRE 238 7129 FzEg std Tz7)
Elds EA4dE HoFdo. 71E9 FxE
1x10°A/cm? A= AHFLEE Jehlz ont
Aoty FaeME BE Ix10%A/cm® Ax9
e MR UE B4S BT o}

I 5% 1Y 62 AGE Aztel HAH M4 @
T F4%7) 4% E4E 253 gk $A4 o
g 5ME Y FEo) BE YA 9 4L 1
AFn Utk ALY Tz F A S5 54
®al 37el p Al AleF AR TEZ Aol
Be FUsgs £ Fo =& 1x107om™?
~ 1x10%cm™3AA BEAA Bl o] F e
7t 1x10%em 39 227 M S5 g
d 54¢ 2dFn Yok P9 FEs Frhsd @

=

=

i

s}
=<

L
3L



J. KIEEME Vol 13, No. 5, May 2000.

5 429 Foe TA¥E dAg 4 9u9
2 B a9 6AE 19 59 ¥ da

548 2453 e, 4% g2
1x10%em P 2oln A4 @E d oZ EAS
BAFATh o] AL gopls aFAged FFol
p AMEg FAlA wBAGE AR U H 5

27 o9 £94% AZYHAE AFE o wol
3 Aoz weEt

-3 %
" i
~ -3
1 ]
i -5 -5-=- Canventlonsl [GET
3 L robieed 16T ¢ prohennal oate 1 ]
"y‘ — % aropeeed IGBT 1 p-chennel gate 2
g 2 —8— porpraad ICBT 1 prshannal gata 3 1
&
Z - 4
-a
-19 . .
X 5.8 7.5 1.8 12.5 15,9 17.5 8.8

~lanader (Foited

ag 2 At pad JE P HAY B4
Fig. 2 Latch up charateristics of proposed and
conventional LIGBT

—A
T -8 # csaventlonal TCHT
H 4 prancesd [GBTH p-ohennal gate : |
j- ~+ praposed [GBT: p-shannel gabe § 2
¢ 1 prapcesd [GHTE p-ohannal gate 1 3
]
3
k
G-
2

-T

X" (KN 37
e tanoonds) «[Bi-§

g 3 Ak F&g 7IE TR | o 54
Fig. 3 Tumn off characteristics of proposed and
conventional LIGBT

374

ToaTprrany Smpsrautdy

IogTarrant Cpbiansd)
M

.. i
Dletance CHlorens)

(b}

-

Jog(Carrwnt (OB aet2))
w

A,

»

---a-m,g-yu%“{;‘}!’.wﬂﬂ

A Vexdes deolh uel B
O Navdow depth w=1 4
B Haviow duork wal. @

.. an.a (7Y
Elatarcs <Wharene)

{c)

a
g
3
¥ B
i
£
z
14
-
2.
[T 4.8 .9 I Es.8 .. Te.n

8
Bluteron eNlguoned

(d)

AR Aty FEEF 7

=
T

Tz



(a) 719 H& LIGBTTZ (b} 109 ne& 3 174

el p Ald Aeleg T LIGBT 72 () 2749

n+#3% 270¢] p Ad ACEE E3e LIGBT #2

(d) 3719 n+® 3 3749 p A AEE X3

LIGBT ¥+

Fig. 4 Current and
conventional LIGBT when Latch up
is occered

{a) Conventional LIGBT (b)
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