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A/D and D/A conversion

e Analog-to-digital converter. combines sample-hold func-

tion, quantizer, and coder

e Digital-to-analog converter: combines decoder and hold

function

e Oversampling and Eu_mm shaping

124



TU

Grazm
Graz University of Technology

Lecture 8
Finite Word-Length Effects
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Coefficient sensitivity and quantization

e Parallels the tolerance problem for concentrated circuit el-

ements in analog circuits
e Tellegen’s theorem

e Pole/zero locations under quantization of difference equa-

tion coefficents

e Structures with minimal coefficient mm:m:_%:v\

> Qs pstuols vouhules
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Accuracy vs. stability

Round-off errors due to internal computations: map finite

alphabet back to same number of bits after BC_:U__om:o:m
€ x %1 = |mZ_)J = [ A7)

and additions 7 x ®J = [« ,“u

Error generation, propagation, and accumulation most crit-

ical in feedback loops
Total accuracy defined by accumulated errors

In certain cases, round-off errros drive system into insta-
bility, i.e., overflow or underflow; much more serious than

loss of accuracy
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Round-off errrors: statistical models

e Error sources, multipliers, accumulators, guard bits

e Error propagation networks Al - e ﬁg D\W\E\o
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Round-off errrors: deterministic models

e Overflow and underflow characteristics \T\ \NQ 8}%3&

o mom__:© § o%?é./ Z&Zﬁgz/ mzcsm rownn MRX 8&35

e Overflow and granular limit cycles, chaos
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State-space: direct error control

e State-space representation of causal LTl filters
e Pseudo-energy concepts for digital filters

e State-transition matrix design
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