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Asymmetric filters

1. Introduction

This article presents the best asymmetric filters. With best is meant as flat amplitude characteristic or as linear phase as possible. A compromise between best amplitude and best phase is also shown.

This article reveals nothing new but it should rather be seen as a summation of the possible filter combinations.

2. Table of Contents

11.
Introduction

2.
Table of Contents
1
3.
Malcolm Hawksford Allpass Filters
1
3.1
1. order low pass 2. order high pass
1
3.2
2. order low pass 1. order high pass
3
3.3
3. order low pass 2. order high pass
3
3.4
2. order low pass 3. order high pass
4
3.5
2. order low pass 4. order high pass
5
3.6
4. order low pass 2. order high pass
7
4.
Found with DKC simulator
8
4.1
1. order low pass 2. order high pass
8
4.2
2. order low pass 1. order high pass
9
4.3
1. order low pass 3. order high pass
9
4.4
3. order low pass 1. order high pass
9
4.5
1. order low pass 4. order high pass
10
4.6
4. order low pass 1. order high pass
10
4.7
2. order low pass 3. order high pass
10
4.8
3. order low pass 2. order high pass
11
4.9
2. order low pass 4. order high pass
11
4.10
4. order low pass 2. order high pass
12
4.11
3. order low pass 4. order high pass
12
4.12
4. order low pass 3. order high pass
12
5.
References
13


3. Malcolm Hawksford Allpass Filters

3.1 1. order low pass 2. order high pass
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Name
Q
X
Z
Error1
Error2
Index1

Err1
0.4714
1.1892
0.74308
0.000
0.25465
46.88

Figure 1 Tweeter in -Phase.

3.2 2. order low pass 1. order high pass 







Name
Q
X
Z
Error1
Error2
Index1

Err1
0.471405
1.189207
1.34123
0.000000
0.397380
73.5462

Figure 2 Tweeter in -Phase.
3.3 3. order low pass 2. order high pass








































Name
Q
A
B
X
Z
Error1
Error2
Index1

Err1
0.7071
2.3811
2.5198
1.0595
1.1644
0.000
0.3648
67.17

Figure 3 Tweeter in -Phase.
3.4 2. order low pass 3. order high pass








































Name
Q
A
B
X
Z
Error1
Error2
Index1

Err1
0.7071
2.3811
2.5198
1.0595
0.8589
0.000
0.2776
51.10

Figure 4 Tweeter in -Phase.
3.5 2. order low pass 4. order high pass

















































Name
Q
D
E
F
X
Z
Error1
Error2
Index1

Err1
0.7071
2.5227
3.5355
2.3784
1.09049
0.946445
0.000
0.5585
102.8

Figure 5 Tweeter in +Phase.
3.6 4. order low pass 2. order high pass

















































SFinks transfer function converter gives













Name
Q
D
E
F
X
Z
Error1
Error2
Index1

Err1
0.7071
2.5227
3.5355
2.3784
1.0905
1.0566
0.00
0.8414
154.9

Figure 6 Tweeter in +Phase.
4. Found with DKC simulator

4.1 1. order low pass 2. order high pass

Name
X
Q
Z
Error1
Error2
Index1

Min Err1
0.5585
0.3000
0.5625
0.8289



Min Err2
0.6241
0.3090
0.6250

0.1846


Min Inx1
0.5667
0.3070
0.6250


49.8303

Figure 7 Tweeter in +Phase.

0.27 hours calculationtime, FineTuneStepSize = 0.00005

Name
X
Q
Z
Error1
Error2
Index1

Min Err1
1.1892
0.4714
0.7500
0.0000



Min Err2
1.1626
0.7162
1.0000

0.1850


Min Inx1
1.1892
0.4714
0.7500


46.4466

Figure 8 Tweeter in -Phase.

0.27 hours calculationtime, FineTuneStepSize = 0.00005

4.2 2. order low pass 1. order high pass 

Name
X
Q
Z
Error1
Error2
Index1

Min Err1
0.5585
0.3000
1.6638
0.8289



Min Err2
0.5606
0.3000
1.6638

0.0146


Min Inx1
0.5589
0.3000
1.6638


16.4685

Figure 9 Tweeter in +Phase.

0.18 hours calculationtime, FineTuneStepSize = 0.00005

Name
X
Q
Z
Error1
Error2
Index1

Min Err1
1.1892
0.4714
1.3750
0.0000

71.658

Min Err2
0.6043
0.3370
1.6638

0.3298


Min Inx1
1.1892
0.4714
1.3750
0.0000

71.658

Figure 10 Tweeter in -Phase.

0.22 hours calculationtime, FineTuneStepSize = 0.00005

4.3 1. order low pass 3. order high pass

Name
X
A
B
Z
Error1
Error2
Index1

MinErr1
0.5030
0.3420
4.4370
0.5112
0.6551



MinErr2
0.5000
4.1073
5.7532
0.4770

0.2427


MinInx1
0.5000
3.7751
5.4361
0.4931


79.1229

Figure 11 Tweeter in +Phase.

10 hours calculationtime, FineTuneStepSize = 0.0002

Name
X
A
B
Z
Error1
Error2
Index1

MinErr1
0.5000
0.3393
4.4697
0.4522
0.6539



MinErr2
0.5000
4.1073
5.7532
0.4770

0.2427


MinInx1
0.5000
3.7751
5.4361
0.4931


79.1229

Figure 12 Tweeter in -Phase.

9.9 hours calculationtime, FineTuneStepSize = 0.0002

4.4 3. order low pass 1. order high pass 

Name
X
A
B
Z
Error1
Error2
Index1

Err1
0.5040
0.7313
4.3443
2.1014
0.6769



Err2
0.5000
3.9412
4.2885
1.9870

0.0220


Inx1
0.5000
5.1131
4.7505
2.1014


30.981

Figure 13 Tweeter in +Phase.

12.2 hours calculationtime, FineTuneStepSize = 0.0002

Name
X
A
B
Z
Error1
Error2
Index1

Err1
0.9530
5.8740
3.8808
1.6521
0.2004



Err2
1.3758
5.9797
0.2568
1.5480

0.3473


Inx1
0.5000
5.9646
5.9948
2.3938


92.7272

Figure 14 Tweeter in -Phase.

12.1 hours calculationtime, FineTuneStepSize = 0.0002

4.5 1. order low pass 4. order high pass

Name
X
D
E
F
Z
Error1
Error2
Index1

Err1
0.5630
4.9065
2.8473
3.5905
0.7475
0.0178



Err2
1.2300
1.7923
2.0001
2.2385
1.0881

0.2801


Inx1
0.5000
3.5445
6.9973
5.9981
0.4828


128.89

Figure 15 Tweeter in +Phase.
13.9 hours calculationtime, FineTuneStepSize = 0.003

Name
X
D
E
F
Z
Error1
Error2
Index1

Err1
0.5630
4.9065
2.8473
3.5905
0.7475
0.0178



Err2
0.5060
5.9131
2.0001
0.0001
1.1161

0.3285


Inx1
0.5000
3.4885
6.9097
5.8787
0.4957


129.15

Figure 16 Tweeter in -Phase.

10.3 hours calculationtime, FineTuneStepSize = 0.003

4.6 4. order low pass 1. order high pass

Name
X
D
E
F
Z
Error1
Error2
Index1

Err1
0.5630
4.9065
2.8473
3.5905
1.3711
0.0178



Err2
0.5000
0.6805
2.4737
4.3501
1.9868

0.0310


Inx1
0.5000
0.7255
2.3787
4.3751
1.9868


37.846

Figure 17 Tweeter in +Phase.
11.  hours calculationtime, FineTuneStepSize = 0.003

Name
X
D
E
F
Z
Error1
Error2
Index1

Err1
0.5674
5.8095
3.7319
0.0001
0.9624
0.3455



Err2
1.3398
5.9433
3.6797
0.0001
1.8422

0.9961


Inx1
0.5764
5.8185
3.7409
0.0001
0.9872


242.29

Figure 18 Tweeter in -Phase.
11.1 hours calculationtime, FineTuneStepSize = 0.003

4.7 2. order low pass 3. order high pass

Name
X
Q
A
B
Z
Error1
Error2
Index1

Err1
1.0850
0.8150
1.7700
1.5750
1.0316
0.4388



Err2
0.5000
0.6050
4.1786
3.8126
0.6928

0.3071


Inx1
0.5000
0.6228
3.7930
3.3088
0.7533


138.86

Figure 19 Tweeter in +Phase.
43.1 hours calculationtime, FineTuneStepSize = 0.001

Name
X
Q
A
B
Z
Error1
Error2
Index1

Err1
1.0600
0.7080
2.3800
2.5180
0.8750
0.0040



Err2
0.5000
0.8192
1.7508
0.5753
2.0673

0.1832


Inx1
1.0600
0.7080
2.3800
2.5180
0.8750


50.188

Figure 20 Tweeter in -Phase.
39 hours calculationtime, FineTuneStepSize = 0.002

4.8 3. order low pass 2. order high pass

Name
X
Q
A
B
Z
Error1
Error2
Index1

Err1
1.0720
0.8140
1.6860
1.5600
0.9516
0.4397



Err2
0.5000
0.4614
2.5018
2.9053
1.1407

0.2590


Inx1
0.5000
0.5135
2.7146
3.1111
1.3372


116.7176

Figure 21 Tweeter in +Phase.
43,5 hours calculationtime, FineTuneStepSize = 0.001

Name
X
Q
A
B
Z
Error1
Error2
Index1

Err1
1.0560
0.7060
2.8540
2.5280
1.1875
0.0135



Err2
0.5520
0.8020
3.0640
4.7560
2.2145

0.1888


Inx1
0.5060
0.5440
3.1960
5.0220
1.8301


61.421

Figure 22 Tweeter in -Phase.

11.7 hours calculationtime, FineTuneStepSize = 0.004

4.9 2. order low pass 4. order high pass

Name
X
Q
D
E
F
Z
Error1
Error2
Inx1

Err1
1.0925
0.7073
2.5108
3.5307
2.3746
0.9512
0.0119



Err2
0.8634
0.6023
1.2475
2.3533
2.2435
1.7359

0.2335


Inx1
1.2332
0.7888
2.2429
3.3809
2.3329
0.9392


115.49

Figure 23 Tweeter in +Phase.
48.8 hours calculationtime, FineTuneStepSize = 0.007

Name
X
Q
D
E
F
Z
Error1
Error2
Inx1

Err1
0.5000
1.2155
5.9876
2.8356
4.3436
0.3924
0.0210



Err2
0.5140
0.3000
3.6882
6.9986
5.9997
0.8481

0.2352


Inx1
0.5000
0.3000
3.4181
6.7926
5.9976
0.8500


95.372

Figure 24 Tweeter in -Phase.
11.7 hours calculationtime, FineTuneStepSize = 0.01
4.10 4. order low pass 2. order high pass

Name
X
Q
D
E
F
Z
Error1
Error2
Inx1

Err1
1.0925
0.7095
2.5096
3.5346
2.3731
1.0425
0.0225



Err2
1.4920
0.6495
4.1471
5.8311
0.7291
1.4672

0.2183


Inx1
0.5000
0.5165
0.6326
2.5826
2.8856
1.1915


133.6

Figure 25 Tweeter in +Phase.
17.8 hours calculationtime, FineTuneStepSize = 0.01
Name
X
Q
D
E
F
Z
Error1
Error2
Inx1

Err1
0.9195
0.8060
4.1536
5.2786
3.6546
1.3446
0.1001



Err2
0.8030
1.2920
1.7776
2.0101
0.0001
1.1114

0.1873


Inx1
0.5000
0.4700
0.5826
2.7226
5.9476
1.8396


83.259

Figure 26 Tweeter in -Phase.
16.4 hours calculationtime, FineTuneStepSize = 0.01
4.11 3. order low pass 4. order high pass

Name
X
A
B
D
E
F
Z
Err1
Err2
Inx1

Err1
0.7500
2.4991
2.3491
5.6969
2.0001
0.0001
0.9011
0.7143



Err2
0.5000
2.3991
2.2991
5.3469
2.0001
0.0001
1.1740

0.3552


Inx1
0.5500
5.6467
3.5977
5.9463
2.0001
0.0001
1.1881


150.16

Figure 27 Tweeter in +Phase.
12.2 hours calculationtime, FineTuneStepSize = 0.05

Name
X
A
B
D
E
F
Z
Err1
Err2
Inx1

Err1
0.7500
2.4991
2.3491
5.6969
2.0001
0.0001
0.9011
0.7143



Err2
0.5000
2.3991
2.2991
5.3469
2.0001
0.0001
1.1740

0.3552


Inx1
0.5500
5.6467
3.5977
5.9463
2.0001
0.0001
1.1881


150.16

Figure 28 Tweeter in -Phase.
11.5 hours calculationtime, FineTuneStepSize = 0.05

4.12 4. order low pass 3. order high pass

Name
X
A
B
D
E
F
Z
Err1
Err2
Inx1

Err1
0.8000
2.2987
2.1489
5.6467
2.0001
0.0001
1.2002
0.8345



Err2
0.5000
3.0481
3.7477
5.7963
2.0001
0.0001
0.8060

0.4212


Inx1
0.5000
3.5481
3.8477
5.9963
2.0001
0.0001
0.8113


156.9

Figure 29 Tweeter in +Phase.
10.3 hours calculationtime, FineTuneStepSize = 0.05

Name
X
A
B
D
E
F
Z
Err1
Err2
Inx1

Err1
0.9958
1.2483
1.6099
5.3661
2.0001
0.0001
1.4349
2.6716



Err2
0.5000
2.8231
0.7817
3.3947
5.7971
0.0001
1.1893

0.1061


Inx1
0.5000
1.5049
1.7557
1.0033
2.0001
0.0001
2.0148


250.88

Figure 30 Tweeter in -Phase.

40.5 hours calculationtime, FineTuneStepSize = 0.035
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