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Chris Haji-Michael
http://www.sunshadow.co.uk/chris.htm

This page calculates Zoo and Zoe for coupled microstrip. It uses the equation in "Accurate
Wide-Range Design Equations for the Frequency Dependent Characteristics...", Kirschning, Jansen,
IEEE MITT Jan 1984, Page 83 onwards.

The Effective Line Permittivity is from "Handbook of Microwave and Optical Components”, Chang,
Chapter 1, Table 1.16. This has a correction for line thickness.

No calculation has been made for frequency as the dimensions are so small that dispersion will not
cause a problem, Refer to sheet for Zo. The results are compared to ADS linecalc and are pretty
close but up to 10% out for thick lines; thin lines are ok.
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Single Microstrip Line Effective Permittivity at dc
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This agrees closely with
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Odd Mode Permittivity
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Even Mode Characteristic Impedance
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Odd Mode Characteristic Impedance
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This table shows values calculated by this MathCAD sheet
and values calculated by ADS LineCalc

ADS ADS ADS
w (um) s(um) h(um) t(um) Er Zo Zlo Zle Zo Zlo Zle
5 4 7 2 4.1 69.31 | 53.78 | 76.43 66.77 | 4755 | 93.75
10 4 7 2 4.1 52.63 | 4271 | 59.13 50.99 = 38.73 | 67.13
15 4 7 2 4.1 4266 | 3581 @ 47.98 | 4163 | 3295 @ 52.60
20 4 7 2 4.1 3599 = 3097 | 4034 | 3530 | 2877 @ 43.34
5 10 7 2 4.1 69.31 = 6249 | 7121 7152 | 61.31 @ 83.84
10 10 7 2 4.1 5263 | 48.17 @ 55.01 | 54.00 | 47.48 @ 61.41
15 10 7 2 4.1 4266 | 39.49 @ 4478 | 4376 | 39.11 @ 48.96
20 10 7 2 4.1 3599 | 3359 @ 3779 | 36.92 | 3330 @ 4081
5 10 7 0.1 4.1 81.77 | 7338 @ 8931 | 8333 | 7482 9281
10 10 7 0.1 4.1 58.67 = 53.44 | 63.91 60.00 & 5450 | 66.08
15 10 7 0.1 4.1 46.42 | 4279 = 5032 | 4751 | 4355 @ 51.82
20 10 7 0.1 4.1 3857 | 3587 | 4158 3955 | 36.49 | 42.76
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Impedance Vswith track width ratio

40

35
0.5 1 15 2 25 3

ar



