
Monday, December 8, 2025 A 

EE 481/581 Microwave Engineering Quiz #10 (Fall 2025) 

Name /cev /f 
7 

Instructions: Open notes/text. Place answers in indicated spaces. Show & clearly label all work for partial credit. 

Design a maximally flat low-pass filter prototype with an attenuation of at least 30 dB at three times the 

cutoff frequency of the minimum order N and the immittance values go to gN+J. Assume a prototype ~ 

which starts with an inductor. The filter is to be implemented using a stepped-impedance design in ~ ,<.o 
system where the lowest and highest practical impedances are 25 n and 120 n. Fill out the table provided 

with the immittance (For H), impedance (highest or lowest pract~afvalue),tinI electrical length /Jf.,; (rad and 

degrees) of each section going from I to N. [Rows may be added or skipped as necessary.] 
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Prototype: N = _!j_ 
/JI!,; (rad) /3/!,; (deg) 
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Monday, December 8, 2025 

TABLE 8.3 Element Values for Maximally Flat Low-Pass Filter Prototypes (go = 1, 
We = 1, N =Ito 10) 

N g1 g2 g3 g4 g5 g6 g7 gg g9 g10 gll 

2.0000 1.0000 

2 1.4142 1.4142 1.0000 

3 1.0000 2.0000 1.0000 1.0000 
1.000P ~ II/:::--?/ G 

• 
0.7654 1.8478 1.8478 0.7654 

5 0.6 180 1.6180 2.0000 1.6 I 80 0.6180 1.0000 

6 0.5176 1.4142 1.9318 1.93 I 8 1.4142 0.5176 1.0000 

7 0.4450 1.2470 1.8019 2 .0000 1.8019 1.2470 0 .4450 1.0000 

8 0.3902 1.1111 l.6629 1.9615 1.9615 1.6629 1.1111 0.3902 1.0000 

9 0.3473 1.0000 l .5321 1.8794 2.0000 1.8794 1.5321 1.0000 0.3473 1.0000 

10 0.3129 0.9080 1.4142 1.7820 1.9754 1.9754 1.7820 1.4142 0.9080 0.3129 1.0000 

Source: Reprinted from G. L. Matthaei, L. Young, and E. M. T. Jones, Microwave Filters, !mpeda11ce-Matchi11g 
Nerworks, and Coupling Structures, Artech House, Dedham, Mass ., 1980. with permission. 
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FIGURE 8.26 Attenuation versus normalized frequency for maximally flat filter prototypes. 

Adapted from G. L. Matthaei, L. Young, and E. M. T. Jones, Microwave Filters, Impedance• 
Matching Networks, and Coupling Structures, Artech House, Dedham, Mass., 1980, with 
permission. 
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Monday, December 8, 2025 C 

EE 481/581 Microwave Engineering Quiz #10 (Fall 2025) 

Name /::ev g ---'---=C.....,7- --------

lnstructions: Open notes/text. Place answers in indicated spaces. Show & clearly label all work for partial credit. 

Design a maximally flat low-pass filter prototype with an attenuation of at least 40 dB at four times the cutoff 
frequency of the minimum order N and the immittance values go to gN+ J. Assume a prototype desi n which 
starts with an inductor. The filter is to be implemented using a stepped-impedance design i a 55 n syste · ~ 
where the lowest and highest practical impedances are 20 n and I IO n. Fill out the table provide with the 

immittance (For H), impedance (highest or lowest pracft&1 value)~ ~ electrical length /Jf,; (rad and degrees) 

of each section going from I to N. [Rows may be added or skipped as necessary.] 
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Prototype: N = 'f 
Prototype Characteristic {JP; (rad) /JP; (deg) immittance Impedance (D) 
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Monday, December 8, 2025 

TABLE 8.3 Element Values for Maximally Flat Low-Pass Fil ter Prototypes (g0 = 1, 
We = 1, N = I to 10) 

.. N g1 gz g3 g4 g5 g6 g7 Ks K9 KlO Kn 

2.0000 l.0000 

2 1.4142 1.4142 1.0000 

3 1.0000 2.0000 1.0000 I. ~,;'l/':-r 
4 0.7654 1.8478 1.8478 

5 0.6180 1.6180 2.0000 1.6 180 0.6180 1.0000 

6 0.5176 1.4142 1.9318 1.93 I 8 1.4142 0.5176 1.0000 

7 0.4450 1.2470 1.80 I 9 2.0000 1.8019 1.2470 0.4450 l .0000 

8 0.3902 1.1111 l .6629 1.9615 1.9615 1.6629 I.I 111 0.3902 1.0000 

9 0.3473 1.0000 1.5321 1.8794 2.0000 1.8794 1.5321 1.0000 0.3473 1.0000 

10 0.3 129 0.9080 1.4142 1.7820 l .9754 1.9754 1.7820 1.4142 0.9080 0.3129 1.0000 

Source: Reprinted from G. L. Matthaei, L. Young, and E. M. T. Jones, Micro wave Filters, /mpeckmce-Matching 
Nerworks, and Coupling Structures, Arte.ch House, Dedham, Mass .. 1980. with permiss ion. 
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FIGURE 8.26 Attenuation versus normalized frequency for maximally fl at filter prototypes. 

Adapted from G. L. Matthaei, L. Young, and E. M. T. Jones , Microwave Filters, Impedance­
Matching Networks, a11d Coupling Structures, Artech House, Dedham, Mass., 1980, with 
permission. 
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