In the 3-bit DAC shown, process variations cause the kK th resistor to have an error
r= 0.02kR, forks1, 2, ..., 7.

What will be the output voltage levels?
What will be the DNL, in volts and LSBs?

What will be the end-point INL, in voits and LSBs?
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4.(60%) For the 4-bit A/D converter shown, Vyef =2.5V and Vip

0 -

= 1.76 V. The smallest
capacitor in the circuit is 0.5 pF, and the parasitic capacitance Cp is 10 pF. The offset
voltage of the op-amp is Vo5 =4 mVY.

(a) Give all capacitor sizes.
(b) For each conversion cycle, give the value of Vx and the resulting bit.

(c) What is the difference between Vijp and the analog equivalent of the digital output,

in volts and in LSB's ?

313

Vs

to
SAR

m
]
<
<
s
>

+ |

Cs 05 pF

S10 S11 szl
1 714

o<

S

-

L

Leths , 2 e




e

ey

gt (%) R
Loy, -

Bq"f ﬂﬁ t 10 + ?F = \/OS

vax_fc (\/ M)*c u,‘v

V (C *C’) Yeer ©

Vy =

Cf’ - ( V,xh - V03->(Cﬁf

1pF

(V,n“‘ )(C t (3 )

PV, Gt (Y, oV )(cﬁ*c,) .

~
Vees C8. 1 Vs CP t (v, =Via) (< ’Ca') g/
- i
5+c’,‘ 1: C = L’f CB <

{ (Asr.nj Calewlatsr  to evaluu+¢) o “— ToTTmT
V= mo2a v o 53' 2
-0.02267V

.’ A _' f”’)b,?y ” 6{2 ur\u‘
R (3 Vfi)._i_;Yi;:z

<




