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17. Nyquist-rate A/D converter

17.1 Integrating converters

17.2 Successive-approximation converter
17.3 Algorithmic (or cyclic) A/D converter
17.4 Pipelined A/D converter

17.5 Flash converters

17.6 Two-step A/D converters

17.7 Interpolating A/D converters

17.8 Folding A/D converters

17.9 Time-interleaved A/D converters
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A/D converter basics
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Fig. 15.3 A block diagram representing an A/D converter
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! Analog to Digital Converter

Table 17.1 Different A/D converter architectures

Low-to-Medium Speed, Medium Speed, High Speed,
High Accuracy Medium Accuracy Low-to-Medium Accuracy
Oversampling(Z-A) Successive approximation Flash
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Integrating converters

Single slope A/D converter
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Integrating converters

Dual slope A/D converter
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IStrate A/D converter
Tintegrating converters

Example 1

Find the value of C1 of a 16-bit integrating A/D converter.
Assume that V,=5V, V. =3V, T,=1/50 Hz, R,=100MQ

Maximum point - At maximum point,
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' V _ \/in,max 'T
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Fig. 17.2 Operation of the integrating converter for :120pF

three different input voltages
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D/A-based successive approximation
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Fig. 17.4 Flow graph for the successive-
approximation approach
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Fig. 17.5 D/A converter-based successive-
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ccessive-approximation converter

Charge-redistribution A/D
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Fig. 17.7 A 5-bit charge-redistribution A/D converter
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! Charge-redistribution A/D
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Example 2

Find V, during the operation of the 5-bit charge-redistribution converter.

Assume that V., = 1.23V, V = 5V.

Fig. 17.7 A 5-bit charge-redistxibution A/D converter
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Example 2(Cont.)

Find V, during the operation of the 5-bit charge-redistribution converter.

Assume that V., = 1.23V, V = 5V.

= b12345 = 01000 -> b2:0

N

V,
REF 0—8|(}:T‘L:I>—o Vout

24C =
L

V, = —1.23+Ex5 =0.02V >0
32

N

V,
REF 0_6|C J;I>—o VouTt

26C
L

V, =-1.23+ % x5=-0.293V <0

[
w

= b12345 = 00100 -> b3:1

N
r> e
+

V, =-1.23+ 3;42>< 5=-0.605V <0

Vrer 0|
4C

28C

"

\Y
e ok ‘L:I> 0 Vour
25C =

--—---+------




