BITX — ON4ZP - Filtre 14 MHz — Version 2

Le premier essai de la version 1 donnant de mauvais résultats (-30 dB) et mes recherches pour trouver une soudure froide ou

un pont de soudure ou quelque chose provoquant une résistance n’ayant rien donné, je me suis dit que les composants

étaient en cause. J’ai donc remplacé les petites selfs de 2.2 uF de récupération par des selfs om basées sur un tore T37-6 et 27

tours de fil 0.5 mm. Les résultats sont bien meilleurs ...

Emplacements ~

Sweep control

Start 12MHz | | Center | 14.5MHz
Stop 17MHz | | Span SMHz
Segments 10 4.955KHz]step

Sweep settings

TR

Sweep
Markers
Marker 1 13.947315MHz | |l
Marker 2 14.20002MHz O
Marker 3 14.058657MHz | | Il

V| Enable Delta Marker
Hide data Locked
TOR

Estimated cable length: 3656 m

Time Domain Reflectometry

Reference sweep

Set current as reference

Serial port contrel

JdevfttyACMO (S-A-A-2) ~ || Rescan

Disconnect Manage
Files ., Calibration
Display setup About

I nanovna-saver.py ¥

Marker1

Frequency: 13.9473 MHz
Impedance: 762-5323 0

Seriesl:  -3.6885 pH
SeriesC: 35303 pF
ParallelR:  898.760)
ParallelX: 5.3889 pF

Frequency: 14.2000 Mz
Impedance: 1.02kj339 0

Seriesl:  -3.8043 pH
SeriesC:  33.021pF
ParallelR: 11366 k)
ParallelX: 32683 pF

Marker 3

Frequency: 14.0563 MHz
Impedance: 528-j60.8 01

Seriesl: 6885 nH
SeriesC:  186.21 pF
ParallelR: 534990
ParallelX:  2.4374 pF

Delta Marker 2 - Marker 1

Frequency: 252705 kHz
Impedance: 263-i16.2Q

SeriesL:  -L5.8nH
SeriesC: -2282pF
ParallelR:  237.850
ParallelX: -21206 pF

si

VSWER:
Return loss:
Quality factor
511 Phase:
521 Gain:

521 Phase:

VSWR:
Return loss:
Quality factor:
S11 Phase:
521 Gain:

521 Phase:

VSWR:
Return loss:
Quality factor:
511 Phase:
521 Gain:

521 Phase:

VSWR
Return loss:
Quality factor.
511 Phase:
521Gain:

521 Phase

Min VSWR: 2,676 @ 13.2239MHz

Return loss: -6.822dB

sa1

Min gain: -59.480 dB @ 12.0000MHz
Max gain: -59.480 dB @ 12.0000MHz

Analysis
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NanoVNA Saver 0.3.8 (Sweep: 2021-07-30 12:50:06 @ 1010 points)

521Gain (dB)
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+0B/s +0B/s

® Connection refused

Sweep control

start 13MHz | | Center 14MHz
Stop 15MHz | | Span Mtz
Segments 10 1.982kHz/step

Sweep settings

F——

Sweep

Markers
Marker L 13.94541aMrz | |l
Marker 2 14.203074MHz O
Marker 3 1a.056406MHz | [l

V| Enable Delta Marker

Hide data Locked

imated cable length: 12.187 m

Time Domain Reflectometry

Reference sweep

Set current as reference

Serial port control

~ || Rescan
Disconnect Manage
Files Calibration
Display setup About

Marker 1
Frequency: 13.9454 Mz VSWR 18182
Impedance: 783-/314 2 Return loss: 0,956 0B
SeriesL:  -35815uH Quality factor: 0.401
SeriesC: 36,367 pF ShPhase: 253
ParallelR:  908.66 01 S21Gain:  -10.361d8
PorallelX:  5.0348 pF S21Phase:  -174.03°
Frequency: 14.2031MHz Vswe: 22801
Impedance: 1.03k-348 0 Returnloss:  -0.759 4B
SeriesL:  -3.8034 uH Qualityfactor: 0.34
SerlesC: 32168 pF StiPhase:  -170°
ParallelR: 11443 k0 S2AGain:  -10.263d8
ParallelX: 33246 pF S21Pnaser 5971

Marker 3
Frequency: 140564MHz | VSWR 10.752
Impedance: 530-/61.4 2 Returnloss:  -1620 4B
SerlesL: 63535 nH Quality factor: 0.116
SeriesC: 18437pF StiPhase:  -124°
ParallelR:  537.530 S2Gain: 723208
Porallel: 24388 pF S2Phase:  126.47°

Delta Marker 2 - Marker 1
Frequency: 257,660 kHz VSWR 4709
Impedance: 243-j34.5 0 Retrnloss: 0197 dB
SeriesL:  -320.91nH Quality factor: -0.061
SeriesC: 41988 pF SIlPhase: 083
ParallelR:  235.64.00 S21Gain:  0038aB
Parallel}: 17102 pF S21Phase:  23373°

su

Min VSWR: 2674 @ 13.2240MHz
Return loss: -6.829 48

s

Min gain: -34.092 dB @ 13.0000MHz
Maxgain: -34.082 dB @ 13.0000MHz

Analysis ..

Images Terminal

Un zoom sur les 10 premiers dBs
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Sweep control

Start LMHz | | Center | 14.5MHz
Stop 17MHz | | Span SMHz
Segments 10 2.055KHz/step

Sweep settings

[F——

Sweep

Markers
Marker L 14.00101MHz || l| (©
Marker 2 14.31894MHz
Marker 3 14.20002mHz | |l

V| Enable Delta Marker

Hide data Locked

TOR

Estimated cable length: 19965.996 m

Time Domain Reflectometry

Reference sweep

Set current as reference

Serial port control

~ || Rescan
Disconnect Manage
Files Calibration
Display setup About

I nanovna-saver.py ¥

Marker1

Frequency: 14.0910 MHz VSWR: 6531

Impedance: 254+/133 Q Returnloss:  -2.681dB

Seriesl: 15066 uH Quality factor: 0.524
SeriesC: -B4.674pF SHPhaser 946"
ParallelR: 324360 521 Gain: 7231d8
Parallel X:  6.9878 uH S21Phase:  -150.34°
Frequency: 14.3189 MHz VSWR: 7526
Impedance: 99.1+160 0 Retunloss:  -2322dB

Seriesl: L7797 pH Quality factor: 1615
SeriesC:  -69.42pF SiiPhase:  25.91°
ParallelR: 357730 521 Gain: 719848
ParallelX:  2.462 pH S21Phase;  90.31°

Marker 3
Frequency: 14.2000 MHz VSWER: 2832

Impedance: 125+42.3 Returnloss:  -6.411dB

Seriesl:  47452nH Quality factor: 0.339
SeriesC: -26473pF S1Phase;  15.88°
ParallelR: 139210 S2Gain: 425548
ParallelX:  4.6016 uH S21Phase: 15055

Delta Marker 2 - Marker 1
Frequency: 227.930 kiz VSWR: 0995
Impedance; -155+26.7 0 Returnloss:  0.359dB

Seriesl:  273.04nH Quality factor: 1.091
SeriesC:  15255pF SilPhase:  16.44°
ParallelR: 333670 521 Gain: 002208
Parallel X:  -31.924 pF 521Phase:  240.66°

su

Min VSWR: 2.682 @ 13.6946MHz
Return loss: -6.806 4B

s

Min gain: -62.464 dB @ 12.0099MHz.
Maxgain: -62.464 0B @ 12.0099MHZ

Analysis

[E] Terminal
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Le nanoVNA donne aussi une analyse « Band pass filter » et donne un Q d’environ 55-59 :

Applications ~ Emplacements ~ I nanovna-saver.py ¥ ven30 juil. +0B/s +0B/s @ Connectionrefused be v ) [#] 100% v

Sweep control Marker 1 <
5216Gain(dB)
Start 12mHz | | center | 145MHz Frequency: 14.2297 MHz VSWR: 3165
Impedance: 130+j56.4 0 Return loss:  -5.683 48
Stop MHz | | Span SMHz
SeriesL:  6313nH Quality factor: 0433
Segments 10 4.95SkHzjstep | SeriesC:  -19B16pF ShPhase: 1768
ParallelR:  154.88 00 521 Gain: 431108 Sweep analysis
Sweepsettings
Parallel:  4.004 uH S21Phase 143617
Sweep Analysis type | Band-pass filter
Run analysis
Markers
Frequency: 14.1108MHz Vswe: 6981 Run automatically
(s 14.220253mkz | |l Impedance: 26541470 Returnloss: 2506 dB
Marker 2 14.11083MHz ® | seriesl: L6582 Quality factor: 0.554 Analysis
SeriesC:  -76.72pF StiPhase:  9.33° s filt =
Marker 3 sssere| (B ® st phss Band pass filter analysis
Grolkls =Ene AU R Please place Marker 1in the filter passband
V| Enable Delta Marker ParallelX: 7.0591 pH S21Phase  -151.94° Result Analysis complete (1010 points)
Hide data Locked
Center frequency:  14.2293MHz
TOR width (-3 dB):
Marker 3 Bandwidth (-3 dB): 237.840kHz
imated cable length: 19965.996 m I 60
Frequency: 143487 MHz VSWER: 8.458 Bandwidth (.6 dB): 43L.085kHz
Lime Domein Reflectunetry Impedance: 114+/183 0 Returnloss:  -2.064 dB
SeriesL: 20247 uH Quality factor: 1606 Lower side:
somE LR ShlflE Cutoff frequency:  14.1108MHz (-3.0 dB)
ParallelR: 406,510 S2Gain: 740308 _6dB polnt: 14.0266MHz
PorallelX: 28096 pH S21Phase:  8580° ~60.dB point
Roll-off 299.703 dB [ actave
= Roll.off. 995,593 dB [ decade
Delta Marker 2 - Marker 1
Upper side:
= RN wailn Cutoft frequency:  14.3487MHz (-3.1dB)
Impedance: 135+90.6 0 Retwrnloss:  3.178 48 _6dB polnt: 14.4577MHz
SeriesL: 10269 pH Quality factor: 0121 ~60.dB point 16, 4100MHz (derive
SeriesC: 12144 pF SIlPhase: B35 Roll_off: 304763 4B foctave
(G ParallelR: 19190 s21Gain: 302848 Rolloff. 1012395 dB | decade
e ParallelX:  3.055 uH S21Phase:  -29555°
su

Min VSWR: 2.695 @ 13.6946MHz

Serial port co
Return loss: -6.768 4B

~ || Rescan
s
Disconnect Manage
Min gain: -62.318 dB @ 12.0000MkHz
== e Max gain: -62.318 dB @ 12.0000MHz
Display setup About Analysis ..

Terminal

Applications ~ Emplacements ~ I nanovna-saver.py ¥ +0B/s +0B/s @ Connectionrefused be v ) £ 100% ~

Sweep analysis

Sweep control Marker1 B
5216Gain(dB)
Start 1rz| | center | 1ssMMz| | Frequency: 142209MHz | VSWR: 3140 Select analysis
Impedance: 138+i48.3.0) Retumloss:  -5.7310B
Stop 30MHz | | Span 29MHz Analysistype | Bana-pass fiter
Seriesl:  540.67nH Quality factor: 0.35
Segments. 10 BIskHstep | SeriesC:  -23L66PF SiPhase  14.38° Run analysis
F—— ParallelR: 1548101 2AGain:  4290dB ErerErieTy)
PorallelX: 49447 uH S2Phase:  149.43°
[ — Anats
Euzes) Band pass filter analysis
Please place Marker 1in the filter passband
Markers
_ Result Analysis complete (1010 points)
Frequency: 14.1059 MHz VSWR 7228
(s 14234642MHz ||l Impedance: 256+/162 01 Returnloss:  -2.419dB
0 e i Center frequency:  14.2346MHz
5896 Series X uality factor:
Marker 2 14.105896MHz s v Bandwidth (-3 dB): 258.669kHz
SeriesC:  -69.593 pF SiiPhase:  10.30°
Marker 3 14.364565MHz | || © , Quality factor: 5508
PorallelR: 35852 0 SAGain: 7540 dB
N Bandwidth (-6 dB): 45.856kHz
YRR ParallelX: 63806 uH S21Phase;  -149.97°
Hide data Locked P
Cutofffrequency:  14.1059MHz (-32 dB)
ToR Marker 3 ~68 point 14.0197MHz
Estimated cable length: 0.21m . -60 dB point: 11.8066MHz
Frequengy: 143646MHz | VSWR 9550
= Roll-off: 302195 48 f octave
lime Domein Reflectunetny Impedance: 118+/202 11 Return loss:  -1826 4B
Roll-off: 1003.863 dB f decade
Seriesl:  22327pH Quality factor: 1704
SeriesC:  -54.984 pF Si1Phase:  2115°
Upper side:
ParallelR: 461580 saGain: 787748
Cutofffrequency:  14.3646MHz (-3.6 dB)
Porallel . 3.0018 pH S21Phase:  B0.63°
~68 point 14.4795MHz
-60 dB point: 20.3427MHz
~ Roll-off: 306,323 9B octave
Detta Marker 2 - Marker 1 Roll-off: 1017.583 B | decade
Frequency: -14.964kHz | VSWR 4.087
Impedance: 118+i114 Retmloss: 331248
Seriesl: 12886 pH Quality factor: 0.284
SeriesC:  162.07pF SiPhase:  -4.08°
(G ParallelR: 203710 S21Gain: 325048
e Parallel: 14359 uH S1Phase:  -299.41°

su

Min VSWR: -52808.491 @ 1.68978MHz

Serial port control
Return loss: 0,000 ¢

~ || Rescan
s
Disconnect Manage
Min gain: -115.404 4B @ 1,54608MHz
== e Max gain: -115.404 0B @ 1.54608MHz
Display setup About Analysis ..

Images [E] Terminal er 0.3.8 (Sweep: 202 Sweep analysis

I manque une adaptation d'impédance qui améliorerait encore les choses. Mais qui m’obligerait a revoir le design de la
plaguette pour pouvoir caser un condensateur et une self de chaque c6té. Du travail pour plus tard ...



