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Chapter 2 Views of a Chip—Layers and Patterns

Exercise 2.1

Applying Equation (2-11) from the textbook we get :

(a) =21
- 2 —
T, = B(2l) = 41,
(b) =41,
- 2
t, = B(4l)) = l6t,
(c) 1= 81

o

1, = B(8I) = 641,

The delay increases with the square of the length.
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Exercise 2.2
The line resistance R is computed from Equations (2.1) and (2.2)
/ _

R=£Q A

Y | @2.n
'VXY = iR (22}
where p=1.8uQ-cm, /=25pm, w =0.6um, ¢ =.0‘25pm.> We find, after converting into cm,
that R=3.0Q2.

2= AEx105@5 107 Lo
(0.6 x 107025 x 1079

{a)
(b) The line capacitance C is computed from Equation 2.3)

O 80 pocaas () @3

(b) The line capacitance C is computed from equations (2.3), with gi,,=3.54x10""> F/cm. We
find, C=0.37x10""° F=0.37 fF (femto-Farad). |
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Exercise 2.3

(a) Applyin% Equation (2.14), the electron density n is almost equivalent to Ny, so
n=2x10" cm™.

(b) The resistively of the region is obtained from Equation (2.18) as we consider it an n-

type region.

p= - 1 = = 0.025Qcem
(16 x 10 "HY125){2x107)

or py=0.025Q-cm

(c) By applying Eq. (2.1) and (2 2),the resistance of the patterned line is: R=26.6K£2 .
The resistance value is very high as the electron concentration is quite low (2x10'"® Yem™®
corresponding to the characteristics present in n-well regions.

N
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Exercise 2.4

(a) Applying Equation (2.16), the hole density = is almost equivalent to N, so

peNg=2x10"em™

1

5 o = 0:391Qcecm
(1.6 x10 7)80)2x10™)

p=

(b) The resistance of the patterned line is:

_ (03906 _
©  R=GE50mn - B4R
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