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14.42
Ef 3
va=-4.5p - [23b3 +22hy + 21b} + by)
et 4y :.( N12)=-3.6V
b} (va)max = -45{ S M1S) =45V

c) eiv=4_5|;-l-5— )=03V

| (vadmax - (va)dmin |

log(
aw
d) nz log?
or n=7.82

Therefore, we choose n= %,

14.46
For the circuit of Figure P14.13, Rp = 1 k2
and n =4,
Therefore, (v max =-10V
Rf

and -10= -5@[15}
or Rf=133.3 0
14.52

30

lUE{D 01 +1)
n= : =11.55

log2
Choosen=12.
14.64

(@) 5% = 27°<005 = n=35
(b) 2% = 27°<002 = n=6
(©) 1% = 27" =001 = n="7
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14.44

This cireuit is just a summing amplifier, with
i
V, = —i Rﬂ f}li:" {1 Rz by
Roar 4R, BR,
_RY¥ s b, b J
el
R [#3 2 4 8
="§T{EE’* +4B, +25, +B,)

14.49
1 & Ar

B)  (valmax = -muﬂlﬁ 4095y = -10 ¥

1 .
c) dv =107 05 }=2.44 mV
| (va)manx - (Va)min |+

log( S 1}
d} n E ].'Dgi
or n= 14,288

Therefore, we choose a 15-bit ADC.

14.56

(a) resolution=2" x 10F = 125

(b} resolution= 2" x 10§ = 39.0625m
(c) more bits = better resolution
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(a) Define I, = & F as the voltage at
I{J 4+ Rl

the invertig input of the op-amp, Then:

When ¥ =V, the output of the op-amp will

be positive and the green LED will turn on

(ga).

When V<V, the output of the op-amp will
be negative and the red LED will turn on (no
£a)

(b) For this design, F, =3 and J = 15,

R
L 15 =38
3 ey
sipm]
T R +R 3
fi
or =41 =3
4
_:-E:Z
i

Choose R =10k and R =200 to
complete the design
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