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. The Complete Smith Chart -

Black Magic Design
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60 /84 W ‘
60, (8 W W/d <
, . \/c_eln(W—‘_M) | for W/d <1 106
8= 1207 '

" _ for W/d > 1.
ez [W/d+ 1.393 + 0.667In (W/d + 1.444) |

For a given characteristic impedance Zp and dielectric constant €, the W/d ratio
can be found as

8e” for W Q<2
w | @A 2 bz W
d )2 : e — § 61
= [B 1-Wm@EB-1)+° {m(B 1)+ 039 — 06 H for W/d > 2,
’ 7 3.197
o Zo [ert1 e —71 0.11
h A=20 /0T 0.23
w ‘ere 60 2 t er+ 1 ( '+ €r )
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T 220,/67-




3.8 Microstrip

Considering IMICrOSITip as a quasi-TEM line, the atfenuation due to dielectric loss
~n be determined as

koe lee — 1)tan §
= S, tAe

3.198
g L= Np/m, 3

where tan § is the loss tangent of th

e dielectric, This resuit is derived from (3.30) by
multiplying by a “flling factor,”

E’r_(fe — 1
€elen — 1)

which accounts for the fact that the fields around the microstrip ling are partly in air
(lossless) and pardy in the dielectric. The attenuation due to conductor loss is given
approximately by [8] »

e = Z)T;V_ Np/m, 3.199
where R, = /wug /20 is the surface Tesistivity of the conductor, For most microstrip

substrates, conductor Joss is much more significant than dielectric ioss; exceptions may
occur with some semiconductor substrates, however.

)

- EXAMPLE 3.7 Microstrip Design
Calculate the wideth and length of a microstri

p line for a 50 (¢ characteristic
impedance and a 90° phase shift at 2.5 GHz. The substrate thickness is d —
0.127 exa, with &, = 2.70.

Solution

We first find W/d for Zy

= 50 @, and initially guess that W /d > 2. From
(3.157),

B=7985,  W/d=3081.

So W/d > 2; otherwise we would use the expression for W/d < 2. Then
W =3.081d = 0.391 cm. Fron

N (3.195) the effective dielectric constant is
€. = 1.87.

The Yine length, £, for a 90° phase shift is found as T =

L =90 = B = ke, T = 2w g
m—_,Q, z

7 - e
2xf ~1
ko=t =5235m, LW
\ 90°(r/180°) - %
é:\_:ZJS'cm. =
7 M Vedko
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