Initial Tuning Test on Desktop MLA

4/17/24
By Tak Asami / wési

At March 2024 trip to Japan, | acquired a Desktop MLA unit from JR1OAO.
In his recommended configuration, | built a pair of 1m diameter loop using LMR400 coax cable.
| also created a set of plastic spacers between the two loop elements as well as the top support.

It has a pair of remote / manual control inputs to drive the motors. A manual remote control is built to

match the resonance and impedance.
To test it initially (indoor), | tuned the MLA to 10MHz, probably the lowest amateur band | can tune to in

this configuration.

Figure 1 NanoVNA screen shot for Desktop MLA tuned to 30meter band
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Outside tuning test then is performed.
It is performed in my backyard, with the antenna set on a picnic table.

Two Parallel Single-Turn Loop (diameter 1m) Configuration

First, two single-turn parallel-1m-diameter-loop configuration is tested.
The lowest tunable frequency is 8.90MHz. It could actually resonate down to 8.5MHz, but matching VC
did not have enough capacitance to provide impedance match.



Marker 1
511 Smith Chart 511 Retum Loss (dB)

Frequency: 8.90478 MHz VSWR: 3.044
Impedance: 85.68 +67.0Q Return loss:  -5.926 dB 9
Serlesl: 12131 pH Quality factor: 0.792
SeriesC:  -263.32 pF Si1Phase:  35.69° /
Parallel R:  139.45Q 521 Gain 88,536 dB ’/
Paralled X: 3.1463 pH 521 Phase: 49.60° \ {
2
Frequency: VSWR
Impedance: Retumn loss: 1
Serles L Quality factor "4
Serles C: 511 Phase: %
Parallel R: 521 Gain:
Parallel X: 521 Phase:
Marker 3
Frequency: VSWR | ¥
Impedance: Return loss: | 3 v
Serfes L Quallty factor: |
Series C: 511 Phase;
Parallel R: 521 Gain
Parallel X: 521 Phase:
8
Frequency: VSWR
Impedance: Return loss:
Series L: Qualty factor:
Serfes C S11 Phase: = i
Parallel R: 521 Gain ;i
8.0M 8.33M 8.67M 9.0M
Parallel X: 521 Phiase:
sit 511 VSWR R™  SHRX(Q) -k
Min VSWR:  2.961 @ 8.80983MHz 2 188.0 v na
Return loss: -6.106 dB 1
s21
Min gain: -115.686 dB @ 8.85722MHz 5 1611 “2
Max gain: -73.581 dB @ 8.25370MHz {
f
1343 11 17.0
7.0
107.4 102
30 /
80.6 -374
B /
]
53 1| 646
f
5.0 4 §
269 1 91.8
\ 1f i
10 0 —-— i \ -119
Analvsis . 804 8334 8.67M 9.0M 8.0M 8.5M 9.0M

The highest tunable frequency is 24.17MHz, narrowly missing 12meter band.
Therefore, in this configuration, the antenna is tunable from 10MHz band to 21MHz band, just as
indicated by JR1IOAO.

Below is measured result for ham bands covered. Due to its very hot weather, | could not stand to
manually tuned to perfection for each band. | stopped at compromising point, but given some practice, |
should be able to tune much better. And once we managed to hook up to our auto tuner, the match
should come instantaneously.



30meter band measurement
S11 recorded here is only -14.8dB (SWR = 1.44), 2:1 BW of ~15KHz. But the matching could go much
better. It is just too severe for a manual tuning. BW is narrow, though not as bad as | expected.
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20 meter band measurement
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S11 recorded here is -21dB (SWR=1.19), 2:1 BW of maybe 40KHz. The matching could go much deeper.
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17 meter band measurement

S11 measured is -19.4dB (SWR=1.24). Again, 2:1 BW of maybe 50KHz. Again, the matching could go
deeper, but manual tuning has its limitation.
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15 meter band measurement
S11is-31.59dB (SWR=1.054), 2:1 BW of ~75KHz. The match is the best number recorded for this
configuration, though it should be possible on other bands as well.
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Single Two-Turn Loop (diameter 1m) Configuration

Next, a single-two-turn-1m-diameter-loop configuration is tested. The element length is doubled (~6m)
that halves the capacitor requirement.

The lowest tunable frequency is 4.75MHz. Though | did not test for the band/channel, 60meter band is
usable in this configuration.

Marker 1

511 Smith Chart 511 Return Loss (d8)
Frequency: 4.75605 MHz VSWR! 1.247
Impedance: 47.99 +10.62 Retun foss:  -19.188 B L Y f-—"
SeriesL: 355850 Quallty Factor: 0.222 |
SeriesC: -3.1468 nF S11Phase:  $4.51° |
Parallel R: 503469 S21Gain: 84,576 0B
Paralled X:  7.6031 pH 521 Phase: -144.30° ]
3
v
5 !
Frequency: 474218 MHz VWER: 2546
Impadance: 20,88 -J11.5 0 Retum loss:  -7.210 d8 o
Seriesl: 38564 nH Quality factor: 0.55 W
SerlesC: 2.9208nF S1l Phase:  -149.26° 1
Parallel R: 27,2019 521 Gain:  -67.807 dB v
Parallel X: 679,08 pF 21 Phase:  -118.24°
Marker 3 ] bkl
W
Frequency: 477587 MHz VSWR: 1970
Impedance: 175.6 -J61 0 Retumn loss: 4,473 dB
SeriesL: 2034 uH Quality factor; 0.348
SeriesC: 545.98 pF 11 Phase:  -10.768°
Parallel R: 196,849 S21Gain: 6251808
Parallel X: 5884 pF 521 Phase:  -10.60° 13
Frequency: VEWR: 7
Impedance: Return Joss:
Series Lt Qualtty factor: e %‘,
Series C: 511 Phase: T 2
s .
Paralel R: 521 Gain: e preen. = Ty
Parallel X: 521 Phase:
= SL1 VSWR R™  SURX() =t
Min VSWR: 1247 @ 4.75605MHz 50 i 1760 21
Retum loss: -19.168 46
s21
Min gain: -122.661 dB @ 4 87299MHz o 1509 32
Max gain: 76.537 dB @ 4.92452MHz 9
%’ {
1257 | i 25
I
367 §
{
1006 ] 538
30
754 1 / 9.1
233
HiE
503 W -104.4
167 i
251 s 129.7
v |
10 0 i \—- -155
Analysis ... 3000k 367k 4333k 5000k 300k 4000k 5000k

The highest tunable frequency in this configuration was 9.5MHz. Missing the 30m band narrowly.



40 meter band measurement
S11 measured is -37.3dB (SWR=1.027), better than 15m band on two-parallel-loop configuration. This is
mainly because at lower bands, tuning is not as critical. | am also getting better at this...
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Summary:

It is shown that the Desktop MLA can successfully tune from 40m band to 15m band, with the two loop
configuration (parallel or series).

Note the impedance circle on Smith Charts are rotating clockwise as the target frequencies go higher.
This is a function of the location of the tester (nanoVNA), with respect to the feed point of the loop. The
Desktop MLA base unit comes with ~3m coax feed line which is where the VNA is placed.

Due to strong sunshine and high temperature, actual QRV test was not performed.
(The PC overheated). Will be performed at a later date.

12m, 10m (and 6m) bands need a smaller loop (70cm is shown to work) and perhaps an additional cap
on the top to tune, according to JR1IOAO.
That was not tried on today’s test.



