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8.16. Calculate the change in junction depth for a 40 keV boron threshold adjust

implant of 5x10"3cm~2 annealed at 750°C in a furnace or at 1000°C in an
RTA for a time just long enough to remove all the damage that causes TED.

Assume a uniform well doping of 5 x 10%em 3,

Answer:

The primary formula we will use gives the enhancement in diffusivity while TED
lasts

« |

Dtess =D I_*Tenh

For 40 keV boron,
RIO ~ 0.14um ARp ~ 0.055um

The initial junction is given by

Qs; f X R|O )

Cg=———€xXp| - 5 |

ZTCARp 2ARp )
x=0.3um

B ( 3.46)
Dg _0.76exp\— ”
At 750°C, the equilibrium boron diffusivity is

2 1

Dg =6.9 x 10 8 cm?sec”
and it is enhanced by 7500 (Fig. 8.38) for a time of 400 seconds (Fig. 8.40)

giving
Dt/2°¢ = 2.07x10em?

At 1000°C, the equilibrium boron diffusivity is

Dg =1.5x 10 cm?sec™?
and it is enhanced by 400 for 0.2 seconds
SILICON VLSI TECHNOLOGY 111 © 2000 by Prentice Hall
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D¢ =12 %107 cm?

Clearly, the effective Dt is higher at 750°C than at 1000°C, and we can calculate the
new junction depths from

x=R, +J_2(AR§ + 2Dt g )n[C—QB‘/ZTE(ARS +2Dtess )}

X =0.14+0.23=0.37um at 750°C
x = 0.14 +0.17 = 0.31um at 1000°C

The 1000°C is deeper by
Axj =0.06pm

SILICON VLSI TECHNOLOGY 112 © 2000 by Prentice Hall
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5.3. An X-ray exposure system uses photons with an energy of 1 keV. If the
separation between the mask and wafer is 20 um, estimate the diffraction
limited resolution that is achievable by this system.

Answer:

The equivalent wavelength of 1 keV x-rays is given by

(4.14)(10_15 eVsecX3x1010 cmsec™! )
103eV

=1.24x10""cm = 1.24 nm
X-ray systems operate in the proximity printing mode, so that the theoretical
resolution is given by Eqn. 5.12:

A E

Re solution = {Ag = ‘/(1.24x10‘3 um)ZOum)z 0.15um
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