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Abstract Based on the behavior of GGNM OS under ESD conditions, two devicedevel models of
GGNMOS after turning on and the parameters extraction methods are given. Then the
corresponding /- characteristics of GGNMOS can be simulated by Matlab if the different process

parameters are given to the two models. It is confirmed that the second model is superior to the first

model by comparison and analysis.

Key words ESD, GGNMOS, simulation, LN PN turning on

154

s 1 s LN PN GGNMOS
(ESD) l ESD , . . 2
. ESD , ESD GGNMOS TLP o
. N MOS , Vb, Ip sV, In LNPN
(GGNMOS) ESD N N Vsp,[sp s
el LN PN v .
) N . 2 GGNMOS LN PN
GGNMOS ESD s 5 ESD )
GGNMOS
, Matlab ) ¥ Wit L Z%Tﬁce
Drain Gate cathode
1 GGNMOS
GGNMOS (LN PN)
: 2008-11-17
(19829, Substrate
* (50661001, 50061001) , 1 GGNMOS LNPN
( 0639004) Fig. 1 Cross section of a GGNMOS and its LN PN

Guangxi Sciences, Vol. 16 No. 2, May 2009



V1)

V)

Vy
2 GGNMOS TLP 13

Fig- 2 Tipical TLP curve of GGNMOS before second
breakdow ™

2
2.1
2 GGNMOS LN PN
[4]
[5]
M Vb
1
M= ) (1
Va (1) M
s Ip¥bp
b= 10"w, Vol Vv,
16
10 W = I, Vo Vb <<l
Voo
- () (2
0.7 16
Ryuh+ 100 °w.
(2)  ,10° , mA /£ m; W
, “m; Rab
ESD
mA,
V.
Vi 0.7V N
, LN PN
GGNMOS 3
DT*[D
G

3 GGNMOS LN PN
Fg. 3 Equivalent circuit model of GGNMOS including
LNPN after turning on

A 200045 5H % 165% 24

2 ,LNPN .

. LN PN Ve
ESD LN PN ;
, U
2.L1 #BA]
LN PN UM Rw
, 3 M
(U )b
M_ U(ID— Isub)’ (3)
lmb
, U
LN PN .U
M, GGNMOS
Ve
[6]
A
U= E+ A2, (4)
A A> . s
Ar= (0.01W)mA, 0. 01 mA £ m
; A2 U R .
(1h (3) (4 LN PN IV 1
A+ (A2+ 1) Db 1
4 | = . P
(ot A Up = L) 1= ()
> %} 10w (5)
212 A2
, LNPN 2
, U 8} .
Lo = Vaw IR = 0. 7/Rsb N (3) ( 1) N
IV
WUl — 0.7/Rw) - (@) 0.7,
W+ DI Vv Ru
10 "W Db<< I (6)
. U M
Um- 1= 2 (7)
U (49 () (7 .
V=0
0. 01w _ Va o
Lt A= 20007 - 1, << In
(3)
155



2.2
(5 (6) (8) ,
Vav
.2 GGGNMOS , -
PN .
[7] ,
3
oo S e
Nac . GGNMOS
Rw= RILIW (10)
L ,Ro
U
npn ESD
x) \ 0}
U= %, (11)
Dx , Dp
,NE
A> U s
U D)
A2= U - 0. 01W /I (12)
Ip U
- U, (1) (7) Vip
Vo = Va (ﬁz)"i (13)
Vip (6) Ip= I
Ip= Lw/{[1- (1-
Va (U)+2 2)05 (U+ 1)
( . )11 U (14)
3
GGNMOS
1 2 GGNMOS .
BIp, = 33 75em’ /s, Dy
= 13. 52em’ /s 1((5) )
2((6) (8 ). (9~ (14)
, Matlab
v . 1 1 2
-V 4 2
1 2 =% 5 , 4 5
" Vi
Vn
156

1 1 2

Table 1 Process parameters of sample one and sample two

w L Npe Ng Ro Xj
Sample (% m) (* m) (em™3) (em™3) @) (*m)

1 10 0.6 1.6 107 1.0 10'8 5000 01

2 7 0.36  1.& 107 1.K 108 4000 0.1
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