4.2.2 Surface Mcrostrip, Figure 4-3(a) The characteristic inpedance, Zg su¢, Of
a surface mcrostrip line is given below1,2].
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where 1, is the wave i npedance of free space, w is the effective signal |ine
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Wis the width of the signal line, T is the thickness of the signal line, His
the separation between the signal line and the reference plane, and & is the
relative permttivity of the substrate nmaterial. The accuracy of these

equations is better than +2 % 1,2]. For nore accuracy, the effect of conductor
t hi ckness shoul d be consi dered[ 3] .

4.2.3 Enbedded Mcrostrip, Figure 4-3(b). The effect of enbedding the signa
line in a single dielectric is to nodify (4-4) using a nodified & ¢ [2]:
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where b, see Figure 4-1(d), is:
b=h-h (4-8)

4.2.4 Symmetric Stripline, Figure 4-3(c). As was the case for mcrostrip
transm ssion line, the Z, of striplines is also dependent on the ratio of the
condutor wi dth and separati on between the signal and ground planes. The
equations for Zy;ss of a symmetric stripline are[2]:
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4.2.5 Asymetric Stripline, Figure 4-3(d). The Z; s for an asymmetric stripline
is given by[2]:
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where Zg ss( £,=1, b=h;+h,+t) is the Zyss with air as the dielectric and total
t hi ckness, b, equal to hythy+t, AZy 4, isS:
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where h; is the distance between the signal line and the | ower reference pl ane,
h, is the distance between the siganl |ine and the upper reference plane, and
Zys(ea=1b=h)Z, (5. = 1b=h))
Zya = 2 (4-14)
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where Z, ss( er=1,b=h;) is the Zsss With air as the dielectric and total thickness,
b, equal to h;, and Zp ss( &,=1,b= hy) is the Z;ss With air as the dielectric and
total thickness, b, equal to h,.

4.2.6 Wre Stripline, Figure 4-3(e). The Z, of a transmi ssion |line consisting

of a circular signal conductor having a dianeter d and centered between parall el
ground pl anes separated by a distance h is[4]:
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This equation is accurate to within 1 % for d < h/2[4].
4.2.7 Wre Mcrostrip, Figure 4-3(f).
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where d is the wire dianeter and h is the separation between the wire and the

ground (reference) plane, and e ¢ iS given by (4-6). To conpute e ¢ USIiNg
(4-6), dis obtained from|[2]:
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