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A method of predicting the field failure rate caused by electromigration

with stressed test data

Yoshinobu Okamura* and Hidenori Miyamoto**

Abstract

Electromigration as a wear-out failure mode for semiconductor devices plays an important part in

predicting circuit reliability. In this report, a method of predicting the field failure rate caused by

electromigration with current and temperature stressed test data is reported and a calculation program for

it is presented. The failure by electromigration is assumed to be lognormally distributed according to

recent experiments and the generalized Black’s equation for median time to failure is used in the program.
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C BRGM & KBRS 7 — 7 DA
real * 8 js,ts,ts50,sigma
C WBERHNEEK
real * 8 jf, tf,t
C BlackdNiz BT /%7 £ — KK
real*8 n,q
C 2D a2
real * 8 tsa,tfa,yl,yll,y2,y3,v33,y4,y5

C
write(*, %) "HRET— & L ) EMoiligibas
write(* , %) "#¥HHET 7 0I5 L0

C

C RELHHDO AN

C AHERICB Y B0

write(% , %) "RERICHIT 2 EFHEE [A/cm?2]
read(* , %) js
write (%, %) "RBRIC 51 BiRE [C] ¢
read(* , %) ts
tsa=ts+273
write (%, %) BB 51 5 MTF (t50) [h]?
read (% , %) ts50
write (x| %) "WEr LB LN o0
read(* , %) siguma

C Hid 2By 2 0H H
write(x , %) i COMWHEFRFE [A/cm2]”
read(* , %) jf
write(x , %) "B CoOMAIEE [C] 7
read (* , %) tf
tfa=tf+273
write (| %) filEERI L OMPRR %2 KD 5 DY
read(* , %) t

C Black? €7 n-RIZB$ 5HHE
write (%, %) EMALT AL X — [eV]
read(* , %) q
write (% , %) "R OIFE
read(* , %) n

C SPERDEH
yl=q#*1le5%* (1/tfa-1/tsa) /8.6159
y11=DEXP(y1)
y21=(js/jf) * kn*xyll
y2=tsb0 * y21
y3=t/y2
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y33=DLOG (y3)
y4=y33/siguma

y5=-y4* %*2/2

y6=DEXP (y5)

ffit=1e9 * y6/t/sigma/2.507

C thh

write(6,102) y11,y21
102 format(Ix,/3x, EEMdE R =",112.3,/3x,
$ iR X BRI L AR =",12.3)
write(6,101) y2,t,ffit
101 format(1x,/3x, #i¥COMTFE=",12.3,10x.’f(,
$ £8.1,))=",plel2.4, [fit] ")
write(6,100) y4
100 format(1lx,/3x, In(t/tf50) /sigma=",{6.3)
stop

end
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