3.091 Fall Term 2002

Homework Quiz #9A

solution outline

You wish to dope a single crystal of silicon with boron. The specification reads 5.55 x 10
boron atoms cm ° at a depth of 25 um from the surface of the silicon. The effective surface
concentration of boron is 6.66 x 10'® atoms cm™. How long must the silicon be processed to
meet specification? Assume that initially the concentration of boron in the silicon crystal is zero.

The diffusion coefficient of boron in silicon has a value of 7.77 x 10 cm” s ' at the processing
temperature.

Error Function Values
use the approximation erf (z) =z, for 0 <z < 0.6

erf (1.0) = 0.84 erf (1.5) = 0.97 erf (z) = 1.00, forz> 1.9
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= 724x10°s = 2.01hr



