Delta-Sigma Modulation
Theory and Practical Setup

In the ADA Master Course



A/D- and D/A Converter Most Simple Models
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Principle of Noise Reduction in PWM

A ONYSW/D(A‘M%

/ ZFM
S
TN L S s
1d 14 £
@%w«v&z&u{nbw nprQ " ﬁ&/ézé&)ﬂj 0..4%

2 £t S \
égg = & wth OS2 = 3% : 00@50»75/ @;\Lo

os®



PWM corresponds to a Delta-Sigma
Modulator of Order O:
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Lineare Feedback Loops
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Shaping Quantization Noise out of the Baseband




Power of Noise Shaping:
Reduction of E % in the Baseband O...f; as a
Function of Oversampling Ratio OSR = f. /(2fj)

Table 5.4.3.4: Theoretically obtainable SVR improvements. Taken from [Leme, PhD...]

SINRap 20 dB 40 dB 60 dB 80 dB 100 dB
OSR(order =2) 5 11 27 67 168
OSR(order =1) 6 28 126 578 2657
OSR(order=0) 100 10322 1,05E6 106E6 1,08E10

Consider: The total noise power remains constant. Reduction of qu in the baseband is achieved by pushing
noise power to higher frequencies. To get the quality figures shown in the table above, we have to assume
(i) an infinitely good filter with cut-off frequency f;, and (ii) there are no other noise sources.



Delta-Sigma Modulator in the Practical Training
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Building Delta-Sigma in the Practical Training

See also simulation plot next page



A/D and D/A Delta-Sigma Simulation using Modelsim
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A/D and D/A Delta-Sigma Simulation wmeasurec
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A/D and D/A Delta-Sigma Simulator on DA2 goard

pleog-zsa

uly  uray

nop

u

| YEZPXVYIN

airy X

0do

=1 1 =5 Z'L=x'(gz:gz:Le ze)UId-Xdr / 23A =
ol e (0z:£2)01db = (0:2)€0va
g 13
2l s |12 |-
g\ 1=
g | 7%
a I 3
< Q% A P R —— J
o 1~ 5 2
a T au ot=9:> - (:t_>) %
- |_. =
I * H x|z B c_é: ©

f R TER VI T

L1
o .
5 g S
2 g
&

5§99,

10+/ _
100nF > &
- w
S A z z Q
H—o % S
A n @
- S
S Hoir §
3 g
[T 1] (2]
o
) I_.
CPerft (#=0..7) 2 5
5} I
< |7
[2) o
o » >
L L) (23 - 3 O
HFO=® I 302
5 1~
- £ o
3

494444,

Z'L=x (gg:op)uid-xdr / z3a =
(g8z:s¢)oidb = (0:2)0Qv

Connector A

DAC1out | 1 2 ‘:_|
1 [ 4"|_
I-“ﬁ—:-. 5 6 :
|OF—O+—

TRS out Right

DAC2out
DAC3out_b
DAC3out
|-||—Q: 29 30 @+H
|O-5+—5201—
né — 033 30—
ns —@39 400——

n1
DAC1out_b
TRS out Left
DAC2out_b
n2
DAC3out_b
n3

CPinP
TRS_in_Left
TRS_in_Left_C
TRS_in_Right
n7



Integrator on DA2 Board
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