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ABSTRACT

The mode parameters of coupled microstrip lines on composite dielectric substrates are derived by using the
closed-form expressions which are based on dividing the total capacitance of the coupled lines into various basic

capacitances.

The derived formulas have been found in good agreement with the previously obtained results.

Closed-form expressions are very useful for a CAD program for the MIC and MMIC applications.
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Fig. 1 (a) Coupled microstrip lines on composite substrates
(b) Various capacitances
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Table 1. Comparison of the mode impedances
S paper[9] paper|[7] This paper
(mm) Zer Zcr Zm Zng Zey Zer Zm Znr Zer Zer Zm Znr
0.1 75.50 | 4390 | 3500 | 20.70 | 74.50 | 42.15 | 3445 | 1949 | 7561 | 43.58 | 33.60 | 19.37
0.2 7143 | 42.86 | 39.64 | 2430 | 70.81 | 41.50 | 38.85 | 2277 | 7198 | 42.73 | 3758 | 2231
0.3 68.57 | 42.14 | 4229 | 2643 | 68.04 | 4090 | 41.58 | 2505 | 6906 | 41.95 | 39.94 | 2496
0.4 6643 | 4143 | 4443 | 2786 | 6590 | 4040 | 4351 | 26.69 | 65.16 | 40.31 | 41.58 | 25.70
0.5 64.26 | 40.71 | 4643 | 2929 | 64.28 | 4001 | 44.96 | 2799 | 64.14 | 40.80 | 42.81 | 26.80
0.6 6321 | 40.00 | 4750 | 3035 | 62.99 | 39.67 | 46.10 | 29.04 | 63.82 | 40.38 | 4374 | 27.67
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Fig. 3 Mode phase velocities vs. height ratio(h /hr)
(a) Symmetrical coupled lines
(b) Asymmetrical coupled lines

160

£4=4.2
140 £0=96 —~ Toe
hyhr=0.4
3 120 s/hr=0.1
S —-— 7
8 100 l
a
£ B0
3 60
o 3
= 40
20
o et o —
0.2 04 66 08 1 1.2 1.4 16 1.8 2

wiht

0% 4. Brieded gAAY vlo]aR22EY R {1
dx

Fig. 4 Symmetrical coupled microstrip mode impedances
on composite substrates
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Fig. B Asymmetrical coupled microstrip mode impedances
on composite substrates
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