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Abstract An improved model is proposed based on the transient power law model under Human Body Model
(HBM) stress. This model can predict the gate oxide breakdown statistically under HBM stress. Through HSPICE
simulation tool, the corresponding DC effective voltage on the MOS can be calculated. The scatter chart of the pre-
charge voltage of the HBM circuit with the effective DC voltages of the MOS shows a linear relationship. Using
the Laplace transform, the linear relationship is proved. Compared with the existing transient power law model, the
improved model reduces the computational complexity under the HBM stress and is easier to predict the MOS gate
oxide breakdown statistically. The proposed model provides an important reference for the evaluation of the
reliability of the MOS gate oxide under the impact of HBM.

Key words electrostatic discharge (ESD); transient power law model; gate oxide breakdown; human body model
(HBM)

7 L I HR, (electrostatic discharge, ESD)f& 7 A
ANEEF BN YR A RREES, BRIl Es
AH [R) ) FE 4l 3 3 B2 Wi . ESD WA L I ik b A
1~200 nsAYFFLERT [E], I A1 A (L2 H 50 A
FLE AR IR . A0SR A SR U S A R vk, — R
llf S ESDIE A HL AL K b 23 L4252 ) 3R G A A4 1 AT
SEME. CERAER T, R FEEHESDM S

E K B R B FE 4 (61774005) R 1T B SR B2 3L 4 (4162030) % Bl

HP, WA MZESDME R, KRR, JFH
XA RGEA T o Bl 4R B H B R IR S AN
Wiz /0N, AR AL A TS AN IR AR 3, S SO0 A iR
ESDYRE Sy AT FEAR, ESD i i sl 1L 2
U R L B, TR A e RO A 4R
J R A B4 T SEPE AR L ESD AR iP5 R B A AR H
HEWE X

Wk H 9 2017-11-09; & (8] H #: 2018-03-01; W% i H 1: 2018-09-07

946



W&

— b S R A A v e o AR B T Y I 2 ) R A A

1 BB ERKE

KTFMOSHEMHE)Z RG], — B hRTE
ESDI AR, M40 2 R 7™ A A T &2 ) ke
B R, AT LK — A Bl B f 0 2 6 A, XSS
ST DATE R AL 2 R AR B . WK 1(a) FTms,
WA AL 2 32 BIESDR Jg whifi, 78N FRBEAL ™ A= Bl b
o BB BRIE SB TG 22, W2 N R <18 Y i
Fe A8 & T IR B (BT 1(b)), BRAAEIE iRk Z ]
e — sk, SR AL E T (E 1(C).

WA A2 B AT SR T LA ESD b i /EH T & 4E
T AR ] Tp e ik o i 1 2900 U Bl 1), i
AR g A 552 B R B ROCR W T

T, =av™", (D
Hr, VRIRENTEM E)Z Mo bR, 24 a
AU 2 3 a0 R R B Y [ R A = (1),
TEI J7 HL RV PE IR, Al 480 Ak 2 X6 7 1 2 2% i)
Tepo AT LA 5 HLE V) AE T X R 0 2R BB ] Top 4H

| B3 |
© °
) o)
o © .
o)

O ° .O
| EA |
(@) Fo Ak G A
| G 3 |

%
o) O
S |
O
o @)
@ X
| B |
(b) e OB B
| Bk |
s
o “ O O
O
© o)
&
| GEA |
(c) BRI ORI E T R

E1 MEAEREISNTESHSREROTR
Fig. 1 Generation of the defects in the gate oxide forms
the percolation path
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