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Three Problems

1. (25 points)

Cu barrier silicon
metal
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Copper is often used in semiconductor devices to connect one element to another.
Unfortunately, though, Cu can diffuse rapidly into the silicon comprising the device,
causing defects that ruin the chip. In order to prevent this, a barrier metal is deposited
between the copper and the silicon. When a computer is turned on, the temperature of the
chips rises rapidly to a steady value and the copper begins to diffuse through the barrier
metal. At L the barrier is in contact with a much thicker piece of silicon containing
virtually no copper. The maximum solubility copper in the barrier metal is Cao and the
effective diffusivity of copper in the barrier metal of Das.

a) (5 points) Assuming the total concentration of metal in the barrier region is
roughly constant, the barrier metal is at an average temperature, and copper is
very dilute in the barrier metal, write down an overall mole balance on copper
(Ca) in the barrier.

Myke ~qeneral  mole baluace —

;. A o o ! O Jla
i-‘/'?r; 0{;/-4}‘“3 — ¥ =0 @ ”'?:(A/’-}LB & M = j‘,’_‘f’ @
% &7 Constial Je 0} 0{1[4}5
'3’ Cdns'}unll 'T-—::? Dﬂﬂ, (,:)nsJ_ﬂ""\DL N'}‘L i, Déﬂ, c)f L

e o < /o0, Oy -
Pl +r)7- (T oy

l_.-"é' I d( “Cﬂp‘}e,— lg.e,j,'n‘ }’0 9{; @\4&0 :

!rmp{rlt?" AOA - 51‘6&& gil'qff







