A :=READPRN("jbl2241h.prn" ) The READPRN statement reads in the data file.

A is the frequency. A _ is the magnitude of
148 7.688 35.37 n,0 =T n, 1 _

the series impedance. A __ is the phase in
18.5 8.988 40.68 n,2
22.19 10.7 44.63
25.89 13.36 46.89
29.59 17.69 46.15 Note: Type 1j for the square root of -1.
33.29 244 383
36.99 32.57 20.27
40.69 35.54 -6.951

degrees of the series impedance.

These are the calculated values:

44.39 29.55 -30.39 - - - -
Rp=5.1 fqi=395 Rpg:=26.94 Qs =3.16
5179 172 4721

55.49 14.1 -47.34 These are the "tweaked" values.

62.88 10.69 -44.15

70.28 8.97 -38.8 RE!:5.1 fS!:40 RES =30 QMS '=3.16
81.38 7.366 -30.98

88.78 7.057 -26.35

n:=0. 61 There are 62 data points in the array. Note that the first one is numbered 0.

Resolve the impedance into real and imaginary parts.

. n )
Bn’1 .—An’l-cos<1_80'An,2/ Real part.
B i=A sinlA Imagi rt
no T il n2) maginary part.
1 jf
Qs f_s This is the excess impedance to be

subtracted out so that we are left only with

Z . (f)=R p+R pe
exe ETTESTT 0 . the impedance of the lossy voice-coil
] f) 1 ‘/_] f Ll

inductance.
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First we plot the measured magnitude and phase.
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Now we subtract out the excess impedance so that we can look at only the impedance of the
lossy voice-coil inductance.

— . _ 14
Zen '_Bn,1+'] Bn,2 ZCXC\An,O>



Magnitude Plot of the Inductance
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The "tweaked" parameters at the top of the page gave the straightest lines at high frequencies for
the above 2 plots.

Notice the glitches due to resonances in the diaphragm. There are no glitches above 1.8 kHz. This
corresponds to the range for n fromn =40 to n = 61.

Curve fit to the points from 40 to 61. There are 22 points.

m:=0. 21 m | =40 Mathcad doesn't seem to want to give the right answers
unless you start the range variable at zero. Thus we

£ o=A have to add 40 to m so that the actual range is from 40
m om0 to 61.



o =2n-f N:=22

The following formulas come from the voice-coil inductance paper posted on the class web page.

2 ey < 2] P, | Dbl 3 T
m

e'= | ) 2
(1l 2 Z ( n
PRI N info,,))"+N 5)
m m
n = 0.76432
ke Zln | Zemm, | Zln\“’m Lei=exp(lnL ) L =001498

Z emod(D =L (G 2 -f)11 This is the model impedance of the lossy voice-coil inductance.

Now to compare the model data to the measured data over the range from 1.8 kHz to 20 kHz.
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Almost perfect fits for both the magnitude and the phase. Notice that the phase ripples slightly

about a constant value of about 69 degrees.
Now to compare the model impedance to the measured impedance over the range from 20 Hz to

This is the calculated model impedance.

20 kHz.
L . e
Zm(f)'_Le'(J Zﬂ:f) +Zexc(f)
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Phase Plot
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Notice the almost perfect agreement between the calculated model impedance (red line) and the
measured values (blue circles).





