ECE 627
Midterm Examination

May 10, 2013

Open book

In the SAR ADC shown on the next page, initially S; and S,; are closed,
as well as S, S5, S7, ..., S1g. Then S; and S;; open, and S, closes to
sample Vi, at node A. Afterwards, the switches S3 — S;p are used to
generate the comparison voltages V, at node A to find the bits b; of the
output word. The element values are C = 0.4 pF, C; = 0.1 pFand R=1

KQ. Vieg= 3 V.

a. What is the resolution of the ADC?

b. What are the MSB and LSB voltage steps in V,?

c. Find thé expression for VA.in terms of Vi, b, Cand V.

d. What will be the value of the voltage V, after the first 3 MSB cycles if
Vin=0.8Vier ?
e. What is the worst-case error in V, if the resistors have a 1% matching

error?

f. What is the worst-case DNL error if the capacitors have a 0.2%

matching error?
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