Homework #2 Solution

2.1 CMOS process flow
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b) Polysilicon: 14 squares, 2 contact regions & 1 corner
Metal: 2 squares, 2 contact regions
N+ doping: 3 squares, 2 contact regions

Number of squares:
Npolysilicon=14+2x0.65+0.56=15.86
Nmeta=2+2x0.65=3.3
Nn+=3+2%0.65=4.3

Rec=100Q2%15.86+0.01Q%3.3+100Q x4.3=588.633Q

Since the resistance of metal is very small, you can neglect metal resistance in your
calculation
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a) The sheet resistance of N+ doping Ry is 100Q/square, which is defined as a function of
electron mobility p, and doping concentration Ng:
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where q=1.6107°C, t =0.5[10*cm
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Since electron mobility is afunction of the doping concentration, several iterations are
needed in your calculation to get within 20%.

The other way to solve this problem is to draw electron mobility as a function of the
Doping concentration and compare it with the curve of electronsin Figure 2.8. The
doping concentration at the cross point of the two curves will be the solution to this
problem.

Ny =1.500%cm®

b) R = R, * Jg, =10kQ + 500Q
R, = R, + Jg, = 5kQ * 400Q

R +R, = (R ;) + (R, £ Jgp) = (R + Ry) 0 £ g, = R + Ry £ Oy
where R +R, =R + R, and # Jg; + Og, = #0014 ro

If Oxand O, are independent and Ry, R, have the Gaussian, or normal, probability
distribution.

Srasmo =y 0% + 02, =+/(500Q)7 +(400Q) = 640Q

The uncertainty in R;+R; is 640Q.



