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Fourth-Order Loop-Filter Example
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File: FourthOrderPolesZeros.m
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Fourth-Order Loop-Filters: L0 and L1

 L0 and L1 share same poles.
 These poles become NTF zeros.

 L1 zeros combined with the poles, give rise to NTF poles.
 L0 zeros are different from those of L1.
 Refer to the notes for details.
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File: FourthOrderPolesZeros.m
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CIFB Example 1

 CIFB, order = 4
 All NTF zeros at z=1, i.e. opt =0.
 OBG = 3, OSR = 16, nLev = 15.
 Only single input coupling is used

 b(2:end) = 0
 Maxflat poles in STF

 a =  [0.16 0.86 1.9 2.1]
 b =  [0.16 0 0 0]
 c = [1 1 1 1]
 g = [0 0]

File: CIFB_4th_Order_1.m
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CIFB Example 1 contd. : NTF and STF

File: CIFB_4th_Order_1.m

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.5

1

1.5

2

2.5

3

/

M
ag

 

 
NTF
STF

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-200

-150

-100

-50

0

50

/

M
ag

, d
B

 

 
NTF
STF



© Vishal Saxena

CIFB Example 1 contd. : Loop-Filter States

File: CIFB_4th_Order_1.m
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CIFB Example 1 contd. : Simulated Spectrum

File: CIFB_4th_Order_1.m
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CIFB Example 2

 CIFB, order = 4
 All NTF zeros at z=1, i.e. opt =0.
 OBG = 3, OSR = 16, nLev = 15.
 Low-distortion topology

 bi = ai

 Maxflat poles in STF
 a = [0.16 0.86 1.9 2.1]
 b = [0.16 0.86 1.9 2.1]
 c = [1 1 1 1]
 g = [0 0]

File: CIFB_4th_Order_2.m
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CIFB Example 2 contd. : NTF and STF

File: CIFB_4th_Order_2.m
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CIFB Example 1 contd. : Loop-Filter States

File: CIFB_4th_Order_2.m
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 Note that the integrator state excursions are drastically reduced.
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CIFB Example 2 contd. : Simulated Spectrum

File: CIFB_4th_Order_2.m
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Other Examples of Feedback Topologies

File: CIFB_4th_Order_2.m

 CRFB with single feed-in 
 CRFB_4th_Order_1.m

 Low-distortion CRFB topology
 CRFB_4th_Order_2.m

 CIFB with single feed-in and optimized NTF zeros
 CIFB_Opt_4th_Order_1.m

 Low-distortion CIFB topology with optimized NTF zeros
 CIFB_Opt_4th_Order_2.m
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