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Chapter 1

Main Page

flaa is a control program for use with the RigExpert AA-xxxx series of antenna analyzers.

1.1 Configure

The program always starts with a display of the configuration tab.

File [
Scan| SWR| Cable | Config|

Device: |fdew'serialfby'-idfusb-FI'DI_RigExpert_AA-EO-ifO()-portO ﬂ

Baud rate:[38400 ||

SWR Plot Properties R Plot Properties X Plot Properties
SWR color] _Recolor | _ Xcolor |
M no point I no point M no point
" Round ["'Round ["'Round
[ square [ square [ square
[T Triangle [T Triangle [T Triangle
" Diamond [ Diamond [ Diamond

|Not connected Fstam5|

Select the serial port to which your analyzer is connected. Then press the "Connect" button. The dialog display will
change to:
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Scan| SWR| cable | Conﬁg|

Device: |,‘dev,‘seriaI,‘by—id,‘usb—FI'DI_RigExpert_AA—30—if00—port0

Baud rate: [38400 |

The color and data point plotting for the x-y plots can be individually configured.

1.2 Impedance Scan

The most common use of the antenna anlyzer is to measure standing wave ratio, SWR, and input impedance, Z,
either over a frequency range or on individual frequencies. The result is plotted as either the standing wave ratio,

SWR, or the real and imaginary components of the input impedance.

flaa 1.0.0 & 00X
File [ AA-30 |
Scan| SWR| Cable | Config|
SWR | R/X |
[+]
4l N\
e //
= \ Ve /
-
T T TT T TTT T T TT T TTT T T TT T T TT T TTT T T TT T TTT TTTT |
J.1 10.11 10.12 10.13 10.14 10.15 10.16¢ 10.17 10.18 10.19 10
Min Freq [10.10000 Max Freq |10.20000 # Pts[100 | {Run Scan:
Write: OFF [ Status |
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1.3 SWR by band 3

{{EERE] & _0X
File C__AA30 |

Scan| SWR| cable | Config|
SWR | R/X |

Uy

11Uy

80

[=]

T ? \
/
20__ / -

= //’.
— -'_—__‘__,...u-—"'"

I//'

n —-10nn
TTTT TTTT TTTT TTTT TTTT TTTT TTTT TTTT TTTT TTTT |
R X

10.1 10.11 10.12 10.13 10.14 10.15 10.16 10.17 10.18 10.19 10.2

Min Freq [10.1pooo Max Freq |10.20000 # Pts[100 Run Scan |

|write: OFF [ Status |

1.3 SWR by band

Continuous measurement of SWR can be made on selected bands/frequencies. The band specification is simply
for convenience and the frequency can be set to any within the range of your RigExpert.

flaa 1.0.0 & 00X
File I Aa30 |

5can| 5WR| Cable| Conﬁg|

gom: 3.5 T 1.8 " Run
eom:[5.72 | [N 3.2 " Run
O 0 s EET

FEEEEE

3om:[10.155 [ 1.6 " Run
20m:[14.1 || 2.2 [ Run
1sm:211 | 1.8 M Run
1om:[285 1 1.2 LRun
6m:[52.1 || TRun |
2m:[144.1 || TRun |
220:[223 | TRun |
440:[440.1 || TRun |
Omerlﬂ | [ Run |
Clear SWRS | STOP ALL|
|write: OFF [ Status |

Shown for measurements on my 6BTV vertical. Either the position of the 40 meter trap needs to be adjusted, or the
trap itself needs to be overhauled. I'm guessing it has a blown capacitor.
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1.4 Cable Analysis.

1. Measure cable with either open or short circuit termination.

File [

Scan| SWR| Cable | Config|

RF Signal Generator

Freq{Mhz}l?.l [" RF OnjOff | Corr' {ppm}|137

Cable Measurement

Common Cables

Freq(Mhz)[2.5963 RG-6/U PE (Belden 8215)
Vel FaCt‘"W :g:giﬁ (FlgEa?Sséﬁiee,!geanzgg?m
cabie Lengio_ campute] R 9 Foar eetier oz
system ZISO'O :g:ﬁ;ﬁclgen? :E?J?Ejmeld. 9292)
[ Metric RG-58/U PE (Belden 9201)

0.66
0.91
0.66
0.78
0.84
0.82
0.84
0.66

Open Circuit Measurement
I 1/4 wave [ 3/4 wave [C5/4 wave

Short Circuit Measurement
(172 wave 1 wave [3/2 wave

Connected

I’Stams|

Either enter the cable velocity factor, or select from one of the common cables control. The input impedance to an
open circuit coaxial cable will be 0 + jO at 1/4, 3/4, 5/4 ... wavelengths. An open circuit cable will be at 1/2, 1, 3/2 ...

wavelength.

Open circuit scan is show here for a 0.1 to 30.0 MHz; RG-8/U cable, length ~= 77 feet.

File [ Aa30 |

Scan| SWR| Cable | Config|

SWR | R/X |

ERYIV]

Lot

ERVIY]

= : i
40 I 2
20 l T i * * -
; T T | T 1 T T | T T 1 T | LI T T T T 1 | T T { —-1xﬂn
10 20 30
Min Freq [0 000 Max Freq[30.000 #Pts[100 | Run Scan |
Write: OFF —
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1.5 Signal Generator 5

1. perform the scan over a smaller frequency range:

LU LU

[
[
o

|IIII|IIII|IIII|IIII|
(=)

- /‘/7)) 1
40 /IHI/
—] ?)/
i £ j
20 i
- 2
€
= i
a_l_l_l_l—rﬂ_l_l—rﬁ_ll|llll|llll||||||||||||||||||||||| -;{nn
1 2 =) 4 5 6 7 8 9 10

2.6 MHz (1/4 wave point) and/or 7.9 Mhz (3/4 wave point).

1. Onthe "Cable" tab, enter 2.7 in the cable frequency control, and 0.82 (velocity factor for RG-8/U mini (RG-8X).
You can also select the cable from the list of common cables and the velocity factory will be entered for you.
Select the 1/4 wave open circuit measurement. Then press the "Compute" button. Several measurements
will be made, concluding with an update to the Cable length control. The Cable frequency will be changed to
the closest X-null to the start frequency.

1.5 Signal Generator

The AA-xxx antenna analyzer can be used as a signal generator. You should calibrate the units reference oscillator
for improved accuracy when used as a signal generator. Once calibrated the correction will be applied to all
measurements of SWR, Impedance, etc.

The "Corr' (ppm)" is the correction factor in parts per million that needs to be applied to each frequency value, both
sent and received.

You can determine the ppm correction factor a number of ways.

1.5.1 PPM Method 1

Using the RF On/Off function in flaa, produce a number of signals across the operating range of the unit. The AA-30
is 3-30 MHz.

Measure the generated signal on a calibrated receiver. Plot the measured versus generated using the differences.
The slope of the error versus frequency is the ppm error. Measurement made using fldigi's "Analysis" modem. The
AA-30 h/w uses a dds driven by a single reference oscillator. Hence the nice linear relationship between frequency
and error.
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6 Main Page

Freq Measured Error
Mhz Mhz Hz
3 2.999539 —410 0
4 3.99044 —560
E 4.980931 —690
6 5.98918 —820
7 6.99904 —960 | -10004
8 7.9989 -—1100
9 8.99877 —1230
10 9.99862 —1380
11 10.998492 —1508 |-zo004
12 11.99835 —1650
13 12.99822 —1780
14 13.99808 —1920
15 1499794  —2080 |-30004
16 15,9978 —2200
17 16.99767  —2330
18 17.99753 —2470
19 18.99739 —2610 |-4000
20 19.99726 —2740
21 20.99712 —2880
22 21.99699 —3010
23 2299685 —3150 |-5000 T T T T T T
24 23988572 —3280 0 5 10 15 20 25 30 35
25 2499658  —3420
26 25.99644  —3560
27 26.99631 —36590 ppm slope = -137
28 27.99617  —3830
29 28.99603 —3970
30 29.99589 —4110

Enter the ppm correction as the negative of the measured slope, i.e. -137 for the above calculation.

1.5.2 PPM Method 2

For a given amateur band, set the transceiver to a specific frequency on USB, for example 7.099.000. Monitor the
transceiver audio using the fldigi Analysis mode. Set the AA-xxx to 1000 Hz above the transceiver USB frequency,
i.e. 7.100.000 MHz. Adjust the AA's RF generator setting to place the AA-xxx signal at 1000 Hz on the waterfall.
You will have to toggle the RF On/Off to reset the AA DDS for each change in frequency and/or ppm.

1.5.3 PPM Method 3

Tune the transceiver to a WWYV signal, perhaps 10 or 15 MHz. Set the AA to the same frequency and adjust the
ppm setting for zero beat between the two signals. As in 2, you will have to toggle the AA RF On/Off.

1.6 Import/Export

The scanned impedance values can be saved to a comma separated file. A saved value set can be imported back
into flaa and displayed on the SWR and R-X plots.

1.7 RigExpert Models

flaa has been successfully tested on these models:
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1.7 RigExpert Models

AA unit | Tested by
AA-30 W1HKJ
AA-54 AB2Z0
AA-520 | KB10IQ
AA-600 | N2YQT/AA3RK
AA-1400 | KLOS

Notify the author, W1HKJ, wlhk j@bellsouth.net, if you are successful with other models.

flaa has not been successfully tested with the RigExpert Zoom models.
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