#28% WA
2007 % 9 A

£ 8 # ¥ B

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 Supplement
Sep. 2007

T Fr it Rz 1 0 5E

BRI KRB &

FARE" 257 XAV RIX Bkx 2%E

LRIV RZEBRFRHEBEEHNTREE, tx 100022)

RE: ETFHNINERBLZRAOTR RET—HREACTELIBRHRUERFGIGOH L. EF &
Wi PPN Sy I K AT RBCERN P EHARRHE R EEM R L RERERRTRENFH
SR RARR A KA E . LIRS 3DGI30 K4, 7 160~310C B AT TSN I MESEMELR , REREEBH
BERATHUNER IHARYER. GREXBRYART, RIET H RO T4,

RER: FHEE; RBE; FOOA
EEACC: 2560; 0170N

hESHS: TN32 X wk#FiIRE0: A

1 3]

HEREBERMIZAKFHRELE, LK
BN EEREGANRER. WTERENEA,
it 33 &6 8 A] SR K O B9 38 4 3 AT VR4, B SR LA %
MRS BN R R 3. 4 Xr i 7088
BT E AR, B E X E T AR 8IS H AT
FaMARERI. £ E% R MIL-STD-883E 47 %
Xt % & OF 4 5R 3% 45 #E MIL-STD-217F % 5 28 & 3
T REZRERRE REACHERFHET
N IR GIB 548A-96 1 GIB/Z 299B. X #645
BLEFEMREELRANK FEESKES,
AR BT St x — (R, AR SO TR HE RN &
LB ABIT, R B 7 SE 0 B R R
T S THMMBESER . ATRE TR
BfEL, RERDBHEHRRBEE  FEAIHEREY
RETERSH N SR T EEKT. IF U5
npn =% % 3DG130 K, # 1718 & 3 B F o 3
HEWLR RAEREEENLRERATLE, &
W oRBHEEE . FaNHFHRKNE.

2 ERSERIET

FIRBHSROBLREM THERE AN
RERUREHYEMUEELTI RS, HXFR
R RE — BB W 3B R A R B B2 BT Y
s 6 S0 7 o5 o) 7 . 3L BE T DA AR M B LA 2 SR
BB B FER fr 8 R 7

i

t B {5 1E# . Email . guocs@emails. bjut. edu. cn
2006-12-29 1 B

XEHRS: 0253-4177(2007)S0-0448-04

RBLE #5518 E K% R %E F Arrhenius 4 8 5%
BRI, 2R B4 S BB S5 M B %
MAFBENAE X, SHRIM2~4]FXTER
B R 7 % 284 F A B 5, BT AR R

dM/dt = Aj"V™exp(- Q/kT) D
AP MABGHRBERSE + LR E;
dM/dt ABEHBHER; A BER;j VB RE
BV ARE:n YEREERERETF;m yEE
FREETF; Q hHER: Kk A RESEET H
LR HBHFHER K.

3tk L i & e, By T 254 16 n 19
R S BEE R AT, (DRXEDS B LER
o, i 6 V%) 2 Ak T AR AL » X S S A 35 58 ) B kAT
B, TR BT R RAL B AM,,AM,.

MHORXRSE:

AM, = Aj"VmJ'"exp -4 @
: L% (~ 77
AM, = Aj"V"'J"exp( kQT)dt (3)

45 B 1452 1 3 (2), (3) KA
o BB B Q I AR
)a

A_M_Aj"V"‘J:exp( kQT)d' I: exp( QT
AM, Aj”V"I::exp( k%)dt I: exp( QT)

W

WA, REHER Q — M RIE MAHTE

VLA B o 3, 3 (O KA 17 R, T LAS B35 B
0.

HiHE Nelson 42 i M9 B B4R R0 80 . S8 WO &%

©2007 HEBFES



T BELES: ETHHENMERR TN RBENT T & 449

F A AU 5 28 14 24 Bt A4 483 15 1 10 F ke R A
BEA &A%, T 5 HBGR MR R T X,
AZUTHMEE LHELGT, BEHMRBAERME
0, B AR R RGN G RREEMEY, A
R B R ME R A, IS5 B EERF.
Hit

AM.= AM, )
AP AMALREGTET~T, RETEAHN
BRSHNBLE; M, I TIERMGF T, THER
SHEBHE. KP.

AM = LA]”V"'exp(— Q/kT)dt =
1(% ..
~J. Aj*V™exp(- Q/kT)dT (6)
ﬂ T

= JT)Aj"V"‘exp(— Q/kTy)dt =

Aj"V™exp(— Q/kT,)t (N
K@) (DARBAGRF BB EERT
HIEFHHAR:
[ em(- G )ar
= l— ®
pexp(~ i1,
BIASIERNFGE, A FHBEERKME SPSS
REBGHEGIH BERAKRTREE, TLHE
FERAHERAENBESYH, BEUMBESST A
RN BREETET L. CHRREERN:
_ 1 _ f_ Unt-w?
f(t)—m\_.xp( > ) £>0 (9
Kb p 5o REAMEROEM, - o <p<wo,o>
0, RHENR .

(-5 ("))

A = m"‘ 1zt_ 2 10)
1_@(_11_3)
g
wor o BLE) TR FRES A ERE. R

BB ESHHFHENSH u 5o WRBRE XM
&+ (GLUE) :

/1 = g:D (nyry])X(,) = E D’ (nvrvl)lnl,
ji=1
an

Q>

= 3 C(n,rxp = 2, C(n,r,lnt;
j=1

az)
AREFEISH p Ho. ﬁ'ﬂP n AEBH BB,
HRBAFGE L HE ] AR R . R
/L\\ﬁtp C’(n,r,j)ﬂ D,(nyr9j)ﬂuﬁﬁ§§*
#.

3 X®

HEFA#A, E npn §&% 3DG130 X4,
BB 24 TS, H#ATT 160~310C(ERB)EEA
Fi#NAFEGLR. BN AEER V=27V, 1=
26. 5mA (I #KN 700mW) ; B N 1 &4 R iR
B T, %N 433K(160C) , iR # % g=1K/6h.

TRABPRALTERNR. WXSH. AR
HEREZGME1PUR.

#1 WASK AUHERMALM

Table 1  Measure parameters, failure criteria and
measure conditions
B8/ B KRB WA &
Veg =10V
h he220%
= bhm=20% Ic=50mA
Vers/V =0.3 Is=10mA
Vees/V =1.1 Ic=100mA
Icpo/pA >0.5 Vep =10V
Icso/pA >1 Vee =10V
Ieso/pA =0.5 Vee =1.5V
4 ZREH

LBERTP . ERESHEBLBEHUER - R
# hesy Vees T Vs H 891 B BB, T 8 H 300 7
FHEREERE,FTUARFIL he, Vel VeesiB b
A, L84 H&AH, A 1~3 FiR.

105
100|

95

hFF.

Failure criteria

85k

80
i U I S BT A R B Y
160 180 200 220 240 260 280 300 320
TIC
B1 heBHEBAHR

Fig.1 Degradation curve of parameter hse

S heeFE 302CHEBIRBAE, Vies 7 292C
ERBBIRBAGE Ve T 283C ABIRRHAHE, M
ESPNBLBETUFTY VasBEXBI XK, 2
BHHRBBBRSHE KEHEREIR Ve BER
B BB Ve RITE B FF b

ARG THBERS N 66C, Bt s
BEe6CrFEMm. 2 ARABMERSFAUWR



450 ¥ 5 &% % #

Hosk

1100
+ Failure criteria
Z 1000+
~
N
900
800.]!'*LL|III|A|II
140 160 180 200 220 240 260 280 300

C

B2 VesBBRMLME
Fig.2 Degradation curve of parameter Vg

700} -*
L 8#
600} Vo2V
- 1.=26.5mA
5 500 g=1Ch
(3 B Failure criteria
> 400
300 4
200 J
100}
U [N TR WU WU U T NN SRS Y S 1 AU T |
140 160 180 200 220 240 260 280 300
7°C

B3 VeesB ¥Rl R
Fig.3 Degradation curve of parameter Vg

1.6
1.4
1ok V=27V
. [=26.5mA
% 10l B=11C/6h
=
0.8
oef | \_
0.4
L 1 1 1 1
0 1 2 5
t/10'h
B4 SARHA

Fig.4 Curve of failure rate
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Table 2 Calculations of activation energy and extrapo-
lation of lifetime

%8 [WEt/ev %;ﬁ“) 55 [MiER/eV ﬁf’jﬁec’
1 1.09 6.5%108 13 1.31 3.65x 1010
2 1.17 1.15%10° 14 1.17 2.76 xX10°
3 1.10 1.67%x10° 215 1.30 5.26X%10°
4 1.03 8.06 X108 16 1.14 1.65%10°
5 1.07 1.57%10° 17 1.07 9.87x108
6 1.21 3.18x10° 18 1.13 2.41%10°
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12 1.30 1.02x 1010 24 1.09 1.7X10°
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A Novel Method to Determine the Failure Rate Using Process-Stress
Accelerated Test

Guo Chunsheng’, Li Xiuyu, Zhu Chunjie, Ma Weidong, Lii Changzhi, and Li Zhiguo

( College of Electronic Information and Control Engineering, Beijing University
of Technology, Beijing 100022, China)

Abstract; A method is presented that enables rapid determination of failure rate and lifetime distribution for semiconductor
devices based on the study of process-stress accelerated life test. Process-stress accelerated test is applied to determine the fail-
ure rate in the method,and the lifetime distribution and failure rate can be determined based on evaluation of the lifetime. To
demonstrate the application of the method,it has been applied to a kind of mature products,3DG130. A process-stress accel-
erated test was constructed in the temperature range of 160~310°C . Then the related reliable parameters,such as lifetime and
failure rate were figured out utilizing the model. Experimental results are in agreement with that in the literature, proving

that the method is effective.
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