1:9 Balun

nach IZOUPS

Auch hier wurde versucht, das beste Resultat
zu erreichen. Verbesserungen sind immer
moglich, aber wie? Hohere Bander haben ein
RL von -17dB. Ab 18MHz und tiefer Gber -20dB.
Schalter bei blau offen, braun zu.

- Swieep control————————————————

Reset reference T

- Serial port control ————— | Min VSWR: 1.065 @ 11.3500MHz 15
Return foss: -30.103 dB.
Serial port [(NanoviA) ~|  Rescan
rs2
Disconnect Manage 1.253

Min gain: -107.713 dB @ 23.2435MHz
I Max gain: -43.587 dB @ 18.8539MHz.

Fles.. | calibration ..

SeriesL:  2.6665 nH Si1 |z|: 42.488 Q 511 Smith Chart
Start | 1.5MHz | Center |27.25MHz SeriesC:  -21.338 nF 511 Phase:  177.09°
stop | 53wz | span | siswwz | | ParallelR: 42409 S21Gain:  -63.382dB
Parallel X:  38.52 pH 521 Phase: -73.20°
Segments 10 51.04kHz/step: Vo . H
Sweep settings ... I .
~Marker
Frequency: 24.8768 MHz Return loss:  -19.407 dB
Impedance: 40.5+1.85 Q Quality factor: 0.046
: SeriesL: 11821 nH s11 1z 40,53 @
Markers Series C:  -3.4624 nF S11Phase:  167.84°
Marker 1 1.959369MHz _lj C Parallel R:  40.572 Q S21 Gain: -78.062 dB
Parallel X:  5.6875 pH 521 Phase: -88.71°
Marker 2 1.857287MHz !j . et
Marker 3 2.061451MH; J c )
S a . —Marker 9 L\
Marker 4 10079868z __J C: Frequency: 27.9903 MHz Return loss:  -17.881 dB
Markers | 14.107127MHz !J ¢ | | mpedance: 39.2+j3.52 2 Quality factor: 0,09
SeriesL: 20,028 nH 511 1Z1: 39.327.9
Marters 120802001z __] C || seriesc:  -1.6143 08 St1FPhase:  150.72¢
Marker 7 21.099744MHz E c || Parallel R: 39485 521 Gain:  -60.278 dB
Parallel X:  2.4966 pH 521 Phase:  167.
Marker 8 24.876778MHz. E o — -
Marker o 27.00ma7mz. | © -
—Marker 10
Marker 10 28.521509MHz E C : -
Frequency: 29.5215 MHz Return loss:  -17.216 dB s
Marker 11 [ 50.205196MHz E | | mpedance: 38.5+j4.46 @ Quality factor: 0.116 5
- Series L: 24.061 nH si1 |Z|: 38.875Q
Enable Delta Marke!
nable Delta Marker SeriesC:  -1.2078 nF Si1 Phase:  155.70°
Show data Locked Farallel R:  39.134 Q 521 Gain: -66.985 dB 2.75
. Parallel X:  1.8255 pH 521 Phase: 81.11°
s [ wswr: 1.320
Estimated cable length: 0.946 m . 25 23
—Marker 11
Time Domain Reflectometry .. |
q1 y: 50.2952 MHz Return loss: -17.139 dB
Impedance: 38.4+j¢.12 Q Quality factor: 0.107 225
SeriesL:  13.036 nH si1 |zl 38.627.
Series C:  -768.16 pF SiiPhase:  157.77° 20 120
sweep Parallel R:  38.840 Q 521 Gain: -58.747 dB
Parallel X:  1.1461 pH 521 Phase: -73.76°
Set current as reference VSWR: 1323 o

1.0 1001

Display setup ... | | Analysis ... | ook

S11 Return Loss (dB)
0

VSWR: 2.5

1 MSWR: 2.0 N

-40
1500k 18.67M 35.83M 53.0M

s11|z|
60.00

56.65

36.65

3335

30.00
1500k 18.67M 35.83M 53.0M
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Messung nach DL4ZAO, blau offen, braun zu

—Sweep control -

Series L: -17.527 nH 511 |Z]: 49.912 O
Start | 1.5MHz | Center [ 28.25MHz Series €:  3.2404 nF 511 Phase:  -92.16°
Stop ‘ 55MHz | Span I 53.5MHz Parallel R:  49.966 2 521 Gain: -61.967 dB
Parallel X: 7.0357 pF 521 Phase:  62.87%
Segments 10 53.02kHz/ste|
g lstep VEWR: 1.048

Sweep settings ... |

= = = = = —Marker 8
LT (R
Fregquency: 24.8831 MHz Return loss:  -28.101 dB
Sweep ] Stop l Impedance: 47.4-j2.79 @ Quality factor: 0.059
7 Series L: -17.836 nH 511 |Z]: 47.452 O
T AERLE Series C:  2.2037 nF 511 Phase: -131.68°
Marker 1 1.924184MHZ| !J @ Parallel R:  47.534 Q 521 Gain: -64.707 dB
Parallel X:  7.9212 pF 521 Phase:  -108.70°

Marker 2 3.62092MHz
Marker 2 7.120438MHz
Marker 4 10.089726MHz

VEWR: 1.082

= r g

: Frequency: 28.0115 MHz Return loss:  -25.136 dB
Marker 5 m c Impedance: 45.3-j2.45 @ Quality factor: 0.054
Series ;' -13.932 nH 511 |2} 45.391 @
Ll 18.096199MHz | C || coesc:  2.31720F 511 Phase:  -150.85°
Marker7 | 21.11851MHz Farallel R:  45.458 @ S21Gain:  -60.452 dB
Parallel X:  6.7618 pF 521 Phase:  -174.10°

Marker & 24.883143MHz
Marker 9 28.0115MHz
Marker 10 29.496144MHz

VSWR: 1.117

M
—M

r 10

o (o o o | [ (e e

: Frequency: 29.4861 MHz Return loss:  -23.875 dB
Marker 11 m c Impedance: 44.4-j2.17 @ Quality factor: 0.048
SeriesL:  -11.688 nH S11 |2} 44,413 Q
EiEnatc ocka Martr SeriesC:  2.4909 nF 511 Phase:  -157.67°
Show data Locked @ Parallel R:  44.466 0 S21 Gain:  -70.351 dB
- Parallel X:  5.9256 pF 521 Phase:  165.09%

it VSWR: 1.137

Estimated cable length: 1.822 m
ker i1

Time Domain Reflectometry ... i

Frequency: 51.0235 MHz Return loss:  -18.270 dB
Impedance: 39.2-jL.75 @ Quality factor: 0.044
SeriesL:  -5.4475 nH S11 |Z]: 39.286
Series C:  1.7861 nF 511 Phase:  -169.65°
Reference sweep- Parallel R:  39.325Q 521 Gain: -60.409 dB
Parallel X:  3.5295 pF $21 Phase:  -82.62°
Set current as reference | VSWR: 1.278
Reset reference | g1t
- Serial port control | MinVSWR: 1.038 @ 18.6264MHz
Return loss: -34.550 dB
Serial port | (ManoVNA) | Rescan L
=521
Disconnect | Manage I
Min gain: -95.582 dB @ 29.9734MHz
Files ... | Calibration .. ‘ Max gain: -41.069 dB @ 18.8915MHz

Display setup ... | About ... ‘ Analysis ...

“ﬂ 511 Smith Chart

511 VSWR
4.0

95 _{id

2.12
2.0

L«

1.0 ==
1500k 14.88M 28.25M 41.63M 55.0M

511 Rely Losg (98)
-10

-15

-20

-30

-35

-40 |
1500k 19.33M 37.17M 55.0M

511 |z|
100.0

88.82

77.8%

66.67

22.16

11.1%

10.00m
1500k 19.33M 37.17M 55.0M



1:9 Balun

9 to 1 balun.

The completed balun core - wired.

This balun was made with single ferrite core, (Jaycar LO1234) wired using single strand Cat 5 UTP wire, The winding
ratio is 6 turns to 18 turns. 50 ohm primary is 3 x § turns, wired in parallel. The 450 ohm secondary is formed by
winding 2 » 9 turns in series, (grounding the centre tap) giving 18 turns overall, This gives a truely balanced to
unbalanced impedance transfarmer. The picture here shows the balun cere ready for testing. The two single wires are

the 450 ohm secondary. The others are the 50 ohm primery with the larger one being the common ground.

The schematic

O QO
6t§
58 ohm 9t
458 ohm
O
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Eerrite Tube Baluns

Here is a short story of magnetic baluns, which we winded using
parallel ferrite tubes. These baluns are typically used as impedance
transformers with symmetrical, high-impedance HF transmitting
antennas, like terminated V-beams, Rhombic's and T2FD's. If you
are using some unequally loaded antenna, you may want to use
Guanella-type current balun.

Ferrite Tube Baluns

Sy REEsS

Thzs (ﬂrﬂ!uﬂlm is 3 magnetic balun (RF woitage transformer)

coils S1 and §2, grounded at the center point.
tha}annad primary coil P1 impedance is 50 Q. The balanced
secondary impedance on the turns of secondary coils.
Primary tumns must be full turns, in this case 1 to 3 tums.
Secondary coils must be symmetrical. Secondary turns may be 2 x
1to 2 x 6 tumns, also half tums. While using half tums, you may
Qa'twmd\ngbygrurdngﬁesbrtmﬂsathemrysnt,su
you get the high impedance output wires far from the primary side.
With 1:1 and 1:4 baluns we get better results using Guanella-type.
Capacitor C1 is used to compensate the winding capadtance and
smooth the SWR curve. Capacitor values (E12) from 10 pF to 100
pF were selected with 100 pF variable capacitor. The final capacitor
was disk ceramic, voltage rating 3 kV and up. Some experimental
values follows in examgles.

Next table shows turns for some practical impedance ratios:

Ratio |Impedance |P1 |S1 |S2
14 |50Qw2000 |1 1 i
14 |s00twz00@ |2 2 |2
1:3 |50Qtod50Q |1 1 |1%
12 [S0Qt4s0nR |2 3 |3
1:12 |50Qto612Q (2 31 (3%
1:16 |S0QtoEDD@ |1 2 |2
1:16 [S0QtoBO0Q |2 [4 |4
1:16 |50QtoB00R |3 |6 |6

Eerrite Materials

During these tests we used only two easily available ferrite
‘materials. The matenal permeability should be between u=125 to
u=850, preferring lower values. Ferrite should tolerate hundreds of
watts of output power. Iron powder materials have too namow
frequency range for higher impedance ratios, due the much lower
permeability.

Ferroxcube TN23/14/7-4C65

Ferrite toroid, OD 23 mm, ID 14 mm, height 7

Material 4C65, permeability u=125 {similar I:c61'_l

Tubes stacked of 5 toroids, each. Tube total length 37 mm.
Better high frequency range. Works here best from & to 30 MHz.
Low core loss.

Wurth 74270057

Ferrite tube, OD 19 mm, ID 11,5 mm, length 51 mm.

NiZn, material 4W620, permeability u=620 (similar to 43).
Wider frequency range. Works here best from 1 to 30 MHz.
Medium core loss.

Winding Materials

‘We used coaxial cables center conductor for winding.
RGS8 C/U

PE isolation, OD = 2.95 mm, test voltage 5.0 kV.
RG174U

PE isolation, OD = 1.45 mm, test voltage 3.0 kV.
RG316 U

PTFE isolation, OD = 1.55 mm, test voltage 1.7 kV.

With 1 kW power the output from 1:16 balun is near 1 A 900 V.
The OD 1.5 mm oonductor might not be enough for 1 kW power.
With low ratio baluns the OD 3 mm conductor works well enough;
with same high ratio baluns we had to use the 0D 1.5 mm PTFE
insulated conductor. Anyway, do carefully the wiring.

Structure

Both ferrite tubes were dued parallel on class-fiber circuit board
‘material, on the copper side. This solid copper foill was used as
ground plane for all ground connections, including the incoming
heavy ground track from BNC coaxial connector, The capadtor C1
was soldered directly into the BNC connector. Details on pictures.

Common Made Choke (CMC)
Thlstvpebalunmayrmdmextemalﬁltammvwltml
‘mantle radiation, with less You may

want to install a set of ferrite tubes over the coaxial cable near the
connector, or use some CMC component.



