
As a convenience for micorstip design, line width and effictive dielectric constant can be calculated by
using our  impedance calculation program This free software program is available for use or download on
our website at
http://www.rogerscorporation.com/acm.

Unlike the stripline configuration where the strip lies between two ground planes, transmission lines in
microstrip are not entirely in the TEM mode and tend to be dispersive.  That is, the effective dielectric con-
stant and the impedance vary with the frequency of the transmitted signal.  The effect is especially pro-
nounced when the frequency is near the TEM cutoff frequency.

Several papers have been written dealing with the microstrip transmission line.  The static electric field
computer analysis of Bryant and Weiss (1,2) is accepted as highly accurate, but lacking in frequency effect
and time-consuming in computation.  The standard closed form solutions of Wheeler (3) and Schneider (4)
have been improved in accuracy by Hammerstad (5) and a summary of accurate closed form equations,
including the effect of frequency, have been presented by Hammerstad and Jensen (6).  Improved formu-
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las for the frequency dispersion effect were pub-
lished by Kirschning and Jansen (7).  These were
experimentally evaluated by Deibele and Bayer (8),
who reported  better prediction of results, especially
at higher frequencies. The formulas in (6) with
dispersion according to (7) were used in this revi-
sion.  References 1, 6 are included in the collection
of reference 9.

Tables can be generated by using the following
formulas;

Description of symbols:
B = substrate thickness in millimeters
T = ratio of conductor thickness to substrate

thickness
U = ratio of trace width to substrate thickness
F = frequency in GHz
εr = relative permittivity
εeff,0 = effective relative permittivity at 0 frequency
εeff,f = effective relative permittivity at frequency F
Z0 = characteristic impedance at 0 frequency
Z0,f = characteristic impedance at frequency F
h0 = 376.73
P = filling factor
c = speed of light : 299.792 mm/ns
e = natural logarithm base
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Get Z0 without frequency effect
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Where Z01 (arg) is given by
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Get effective permittivity without frequency
effect
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The filling factor P is from Kirschning and Jansen.
This was found more accurate than the simpler
one in Hammerstad and Jensen according to
measurements reported by Deibele and Bayer.
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Apply the filling factor to the Getsinger disper-
sion model for the effective permittivity and
characteristic impedance at frequency F
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The information in this design note  is intended to assist you in designing with Rogers' laminates. It is not intended to and does not
create any warranties express or implied, including any warranty of merchantability or fitness for a particular application. The user
should determine the suitability of Rogers' laminates for each application.

These commodities, technology or software are exported from the United States in accordance with the Export Administration
regulations. Diversion contrary to U.S. law prohibited.
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