MathCad Analysis

Duplexer Math Calculations

Updated 1-21-97 1850 UTC ** Added MathCad analysis **

These are screen captures of the analysis of a single stub done in MathCad.

File: Zsccombs  Date: 1-21-97  Title: Calculate attenuation of a single shorted stub.

Define frequency:

Define Line Impedance (£):
Define Welocity Factar:

Calculate electrical
wavelength wivel factor:

Calculate 144 wavelength:

Choose a distance %' from

the shorted end of the stub:

Calc % Diff in length from a
full electrical quarter wawve:
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Calculate attenuation constant:

Calculate Phase constant,
Radians per inch:

Calculate Propagation canstant,
nepers per inch:

Calc the Impedance at "x" inches
frarm the shorted end of the stub:

Calculate Unloaded G [:J_un =
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Choose a resonating capacitor,. © = £.54491-107" Picofarad
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1.4963-107°
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5.4014 + 357 90929
2.89549 + 357 96622
215842 + 357 97653

1.758947 + 357 58076

Calculate capacitor's reactance: Hooo= 1— #_oo=-357.93004i
-2t C

Calculate the series circuit's Zckt =7 sc +¥_cC Z ckt_
ideal™ impedance which would 5 4014 - 0.07075]
simply be sum of the capacitor's ' ' .
reactance and the stub's complex 289849 - D.D1382f
impedance (this assumes that 2.1542 - 0.00357i
the & of the stub is infinite) 175947 + 7. 21419107 %
Calculate the effective™ Z att = Re (E_sn:n) + 3 i -Im (E_sn:n) Z_att
series circuit's impedance. Mn 5 4014 + 1 03345
This assumes the capacitor ' ' .
iz resonant with the stub's 289849 + D'Eﬁﬂ'ﬁaf
inductive component. 2.1542 + 041217

1.75847 + 0.33664i
Calculate the Magnitude of > >
the series circuit's sum of Mag = JRE (E_attn) + Im (E_attn) hag
capacitor's reactance and £ 49075
stub's complex mpedance: 2'95“]?

219327

1.79138




Calculate Shunt arm (load) Z (impedance): L =

n 1 1
— +
(EEI Magn)

I, -1

o
Calculate Rho reflection coefficient) o E S r
z | + 7 a
n -0.31569
-0.39442
-0.91535
-0.93314

20log{1 +T,)

Calculate a single stub's attenuation -14.87954
(the 'notch depth’) in decibels (dB): - 19 52837
-21.86738
-23.49613

Back to: 6 Meter Duplexer page
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