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WAT MEET EEN ANTENNEANALYZER

Zs =50 Ohm 70 = 50 Ohm
—’VW‘—F
% R =50 Ohm
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Maximum power is transferred when RL = RS



WAT MEET EEN ANTENNEANALYZER

ZL = Rs + jXs

XC = XL = 2.pi.f.L




IMPEDANTIE
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IMPEDANTIE
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IMPEDANTIE VAN EEN ANTENNE

Te lan
Te kort Resonant g

L< A/2 of A4 L= A/2 of A4 L> A/2 of A/4

Capacitief Resistief Inductief



IMPEDANTIEMETING

Brug van
Sir Charles Wheatstone Brug van Wien

1843 Royal Society




AMPLITUDE DETECTIE
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GEDRAG TRANSMISSIELIJN

Zo = characteristic impedance
Is = Lo of transmission line

WA
Zo
V inc > N
<: Veett = 0! (all the incident power
Is absorbed in the load)

For reflection, a transmission line terminated in Zo
behaves like an infinitely long transmission line



GEDRAG TRANSMISSIELIJN

s = /o
O 7
Vil"lﬂ » \/\/\
\/\/\ Ve |M-phase (0°) for open,
out-of-phase (180°) for short

For reflection, a transmission line terminated in
a short or open reflects all power back to source




GEDRAG TRANSMISSIELIJN

Standing wave pattern does not
go to zero as with short or open



NETWERK ANALYZE

Incident >

A |
S j Transmitted

Lightwave

Reflected

e
RF



REFLECTIE / TRANSMISSIE MODE
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DE REFLECTIE MODE
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Return Reflect %o Power R>350 R<50
Loss Co. Mag. SWR Reflected ohms ohms
0 1.00 INF 100.0 INF 0.0
0.25 0.97 69.5 04.4 3475 0.7
0.5 0.94 34.8 89.1 1738 1.4
1 0.89 17.4 79.4 870 2.9

2 0.79 8.7 63.1 436 5.7

3 0.71 5.8 50.1 292 8.5

4 0.63 4.4 39.8 221 11.3

5 0.56 3.6 31.6 178 14.0

6 0.50 3.0 25.1 150 16.6

7 0.45 2.6 20.0 131 19.1

8 0.40 2.3 15.8 116 21.5

o 0.35 2.1 12.6 105 23.8

10 0.32 1.9 10.0 96.2 26.0
15 0.18 1.4 3.2 71.6 34.9
20 0.10 1.2 1.00 61.1 40.9
25 0.056 1.12 0.32 56.0 44.7
30 0.032 1.07 0.10 53.3 46.9
35 0.018 1.04 0.03 51.8 48.3
40 0.010 1.02 0.01 51.0 49.0
50 0.003 1.01 0.001 50.3 49.7
60 0.0010 1.002 0.0001 50.1 49.9
70 0.0003 1.001 0.00001 50.03 49.97




DE TRANSMISSIE MODE
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Lightwave Analogy to RF Energy

* Network analvsis is concerned with the accurate
measurement of the ratios of the reflected =ignal to the
incident signal, and the transmitted signal to the incident
signal.
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DE Bl - DIRECTIONELE COUPLER

Directional Coupler
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PRAKTISCHE REALISATIE
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PRAKTISCHE REALISATIE
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PRAKTISCHE REALISATIE

1008 b - .-19d3\}/ REFLECTIE MODE

-15dB

Log Vrefl/Vinc

f:1-55 Mhz

AD8302

ARDUINO NANO




PRAKTISCHE REALISATIE
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BUTTERNUT HF-9

Uil vna/) Versie 3.1.8

Bestand Jools Calibratie Export Analyser Woorinstellingen
OmMin g «@RBHEERR @

SWR = [ Auto-schaal | EB| | R | Bt -geen- | rFrequentie
|

Start (Hz)

Stop (Hz)

Voorinstellingen (Hz)

Start
1.000.000;
1.500.000
5000 10.000 15.000 20,000 25,000 kHz %)
Frequentie RL (dB) RP () 1Z] () Rs (C) Xs (Q) Theta SWR
M Mode
1 3.589.160 -16,07 a1 524 50,0 159 17 1371 | [ ‘J—r‘,lv"NE Reflectie
A 6.528.382 2,23 72,84 27 25,0 1.3 0.0
2 10.117.542 -13,84 827 751 75,0 46 35 1,51:1 | [ ‘J—HTUN[ Freerun
3 7121514 22,64 136,19 250 87 16 59 1,16:1 | [ 7y "
Speed:
4 14.003.752 2622 95,01 496 493 48 56 1,101 | [¥ 07 ™, 4 4
Job 07171 - 100% gereed miniVNA/COM23 2000/0

1.000.000

29.998.592

Stop
30.000.000
8.000.000

Zoom

Single

1
14/06/2016




BUTTERNUT HF-9

vl vnall Versie 3.1.8 - X
Bestand Tools Calibratie Export Analyser Voorinstellingen Help
GYONYR »E FARDEDR @ 1% =
SWR = [v] Auto-schaal @ }( iy -geen- = rFrequentie

J
Start (Hz) 1,500,000
Stop (Hz) 7.999.360
Voorinstellingen (Hz)
Start Stop
1.000.000 30.000.000
1.500.000; 8.000.000
VP ¥ E—
LA S
2.000 3.000 4.000 5,000 5000 7.000 kHz (%] o
Frequentie RL (dB) RP (%) 121 Rs () ¥s () Theta SWR.
M Mode
1 1.860.615 -10,62 16,72 889 874 162 10,5 1,841 | [ ¥ " Reflectie i
A 1.716.030 16,42 26,74 35,5 342 130 00 Zoom
2 3.576.645 27,4 345 533 53,2 33 35 1,00:1| ] V3 Freerun Single
3 7.087.460 -29,56 99,59 494 493 32 38 1,07:1 ] [v! ‘J—r"ITU"E Specd
peed:
4 N -4 -4 0 4 8
Job 07171 - 100% gereed miniVNA/COM23 2000/0

1753

14/06/2016




OP ANDROID TABLET
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TRANSMISSIE MODE

Analyzer  Presets

(eB) = [v| Autoscale ) : Frequency

Presets (Hz)

Start
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BIDIRECTIONELE COUPLER

5 turns










INFORMATIE

* https://hamprojects.wordpress.com/2015/06/
21/hf-arduino-vna/#more-180 (FAGOH)

* Yahoo group: The Poor Ham’s SNA

* Google naar
— Antenne — analyzer ( + arduino)
— Vector Network Analyzer (VNA)
— Scalar Network Analyzer (SNA)
— N2PK en DG8SAQ
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