Vector network analyzer
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Praktische inleiding voor gebruik
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Introductie

* 1 Algemeen * 3 Tips & hints
* Blok schema e Zijn de meet coaxkabels goed genoeg?
* VSWR brug * Scherm parameters
* Wat meet een VNA * Het meten van....

e DG8SAQ <-> nanoVNA
* Tools, extra in DG8SAQ

2 VNWA
e Kalibratie
e Cal kit zelf maken
e Controle of de kalibratie goed werkt



V N WA Main Audio Aux Audio

Reflect Reference Referance Thru
Blokschema g ?T
ISL43210 -}é
*— *
TLV2462

TLV2462
SA612
b {]
—
36MHz
500 ‘ RF < RF-DDS
AD9859

- Sweep van F1(start) tot F2(stop) X RX (A
- Over een aantal punten en tijd/punt  s5q[ | SWR brug Ut i ‘ \509

- 1.5 Port, geen full 2 port (3SE wel)

TXout=Port1l=S511 Rxin=Port2=S21

50Q
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R3=Referentieweerstand 50Q

e_—_————— rl —

SWR (Return Loss) brug

L1 & L2:
Vormen samen een transformator

van symmetrisch naar asymmetrisch.

7 TAfscherming!

R3 |

SOE |

|

|

A y 4 |
L2 RF-uit

R1
50E
RF-in
R2
50E
R ——
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TEST

R4
SOE

50

50
Ref
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bridge

o Test Port



SWR Brug PE1FOD
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1-600MHz 300-3000MHz

5-2000 MHz
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VSWR
Tabel

VSWR=Linealir
Return loss=Log, dB

8-Nov-2020

Voltage Z1= 1=
Reflectie 50 50
Returnloss| Coéfficient | TxPow | Refl.pow | Refl.pow

VSWR dB X % % dB /2= /2=
1.020 40 0.010 99 .99 0.01 0.000 51.01 49 01
1.065 30 0.032 99.90 0.10 0.004 53.27 46.93
1.119 25 0.056 99 68 0.32 0.014 55.96 44 68
1.152 23 0.071 99.50 0.50 0.022 57.62 43.39
1.222 20 0.100 99.00 1.00 0.044 61.11 40.91
1.253 19 0.112 98.74 1.26 0.055 62.64 39.91
1.499 14 0.200 96.02 3.98 0.176 74.93 33.37
1.577 13 0.224 94 99 5.01 0.223 78.84 31.71
1.671 12 0.251 93.69 6.31 0.283 83.54 29.92
1.785 1M 0.282 92.06 7.94 0.359 89.24 28.01
1.925 10 0.316 90.00 10.00 0.458 96.25 2597
2.000 9.54 0.333 88.88 11.12 0.512 100.02 24 .99
2.100 9 0.355 87.41 12.59 0.584 104 .99 23.81
2.323 8 0.398 84.15 15.85 0.749 116.14 21.53
2615 7 0.447 80.05 19.95 0.967 130.73 19.12
3.000 6.02 0.500 75.00 25.00 1.250 150.01 16.67
3.570 5 0.562 68.38 31.62 1.651 178.49 14.01
4419 4 0.631 60.19 39.81 2.205 22097 11.31
5.848 3 0.708 49 88 50.12 3.021 292 .40 8.55
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Wat meet een VNA

e Basisfuncties
e S11 = SWR (RL, Return loss)
e S21 = Doorlaat / level

* De gemeten S-parameter kan vervolgens in
vele vormen gepresenteerd worden.

* Lineair / Log (dB)

* Schaal instelling zonder begrenzing
* Als de sw dat ondersteunt

e Zoals =2
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* Smith
Real

Imag

Mag

Log Mag
Real dB
Imag dB
Phase
c.Phase
-C.Phase/w

Delay

Real Z
Imag £
rd

Real ¥
imag Y
|Y
R
X
Cl
LI
QcC

QL

VSWR

signed VSWR

En nog veel meer |
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DG8SAQ <-> nanoVNA

* 0.001 - 1300MHz

* Veel sw opties

1.5 port

* USB

Model

1 0.1 -900 MHz

2 0.1 -1500 MHz

*3 0.1 -3000 MHz

e Standaard S-parameter sw
* 1.5 port

 Eigen display (portabel)

* Batterij / USB
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Tools, extra in DG8SAQ

* Simple Spectrum * Power sweep
* Frequentie meten (3E, ext Ref.) « 6 trace

* Antenne patroon (Radar Plot) < Veel trace opties (Mem,plot...)

* Component LCR /trace » Realtime custom trace
» Kristal analyzer Expression calculator
» Signal generator * Uitgebreide help aanwezig

e Full 2 port optie via winhlp32.exe uit 2004

* Matching tool
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_ Uit: BTB_Network_2005-1.pdf
Two-Port Error Correction

Reverse model
Forward model

Port 1 Port 2

> ! | o
Port 1 Ex
> a1| . | | . —» 0
Sy : E D, .
g L | LT <«
1— Ep I 5 1a I I
1 | Err
Egr Siz,
. " . r—
Ep =fwd directivity Er = fwd load match Stm = Ep | Som - Ep' o S Ex Siom - Ex'
Es = fwd source match Err = fwd transmission tracking Si1q = . Epr Epr' LY Epr Err
Err = fwd reflection tracking Ex = fwd isolation . 1.3 IE ED gy 522;: “fp Eg')- EL'ELES“'; —e J{Slz:; “Ex
Ep =rev directivity Er = rev load match RT = T T
Eg =rev source match ETT = rev transmission tracking Soim - Ex .\ Som-Ep' . . .
. . ( = ( —
ERrT = rev reflection tracking Ex = rev isolation o = Err X = )
2la ~ C San — Ep' 53m— Ex _ S1am— Ex’
(1+ llm— =D Eg)(1- 2m "D Eg')-Ep"Ep¢ 2lm — “X ( 712m X )
: : Epr Egr’ Epr Erg’
o Each actual S-parameter is a function
Stom —Ex' . Siim— E
of all four measured S-parameters D (Bs £ )
S1n, =
o Analyzer must make forward and reverse 2 S, o Som ED, . . o 2w Ex Som Ex
gl =+ — Eg')-E; 'Ef ) —)
Egr ERr Err Err
sweep to update any one S-parameter
e Luckily, you don't need to know these S S My o LT
: Snn . = RT RT T 17
equations to #se network analyzers!!! 22a Sim—Ep S1m— Ep’ S1m—Ex Stz —Ex’
(+—m D poya=m_ D gy ;B = ) =)
Err ERr Err Err

Network Analyzer Basics -.-:::... Agilent Technolog ies www.agilent.com/find/backtobasics
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Kalibreren

* https://nl.wikipedia.org/wiki/Kalibreren

» Kalibreren is het vergelijken van een systeem of apparaat met een
standaard om de eigenschappen vast te stellen.

* Het af- of instellen om het in overeenstemming te brengen met de
specificatie wordt justeren genoemd.

* Een ijking bestaat erin dat er eerst gekalibreerd wordt om dan te
justeren



Kalibratie

* Zonder werkt het niet, bij een instelling verandering opnieuw!

e Short

Open

Load
Coaxkabels wegrekenen
Referentievlak (Reference plane)
_aten zien dat het klopt in Smith kaart

Cal kit , Load =50.0000

B Full Calibration

Exit Calibration Master Calibration Cal Kit

Calibration Menu | Conrection Schemes |

Reflect Calibration Thru Calibration
Short . Crosstalk Cal . r
Open . Thru Cal . v on / off
Load (M) ThuMaichcal | @) T
Cal ¥ on/off . Invalidate All Thiu Calibrations

Poort extensie, om extra aansluit kabel te compenseren

 VVoor alle connectoren (male/female/SMA/BNC/N) een cal kit!
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Short Load Open  NaKalibratie

110ct 2020 13:46:35 Opent-Cal-No-Open-Connector

1:0.2515MHz  1.00+i 0.00
2:32.86MHz  1.00+i 0.01
3:393.1MHz  0.98+0.18

220ct2020 10:30:09 S511-Gmith-Call
1.00-1 0.00 0.00-i 0.00 -1.00-1 000 0.00- 0.00

1: 5S50MH=z
2: 250MH=z 1.00-i 0.00- 0.00-i 0.00 -1.00-1 0.00 0.00-i 0.00

3: 450MHz 1.00-i 0.00 0.00+ 0.00 -1.00+ 0.07- 0.00+ 0.00 % 7o
I~

<Geen
open

e *\L /
{ }1 —~ /.
et connector
’._—_”..A._.‘.A_— S
.
P\
2" \
'\_\ \\‘
CE:I :.;_;\7:;;__/‘.
Start = 0.02 MHz Log Frequency Sweep Stop = 500 MHz
TXAL =08 S11 Smith
o e No Call Call No Call Call
130ct 2020 12:07:37 S1i1-No-Cal-Cal open open LOad LOﬂd
10dB/| J
2 1: [145MHz 0.79dB .00dB | -21.99JB  -6§.20dB
10dB/|
1048 /| i
OdB
e

S11 Un-Cal=>

oY

Sm
Cal
Center = 250.1 MHz Stop =500.1 MHz ‘\ i wa‘.
S11 Cal=> iy, .

Start = 0.1 MHz
Span =500 MHz
=2 . .
T AR =0dB Mernl Smith Memnz Srnith
S11  Smith b em3 Smith &
Start = 0.1 MHz Center = 250.1 MHz Stop = 500.1 MHz
B Span = 500 MHz
. Meml cB Mem2 dB
511 dB Mem3 dB
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Coax

* Welke coaxkabel is geschikt voor VNA gebruik

* Fasestabiel

e Zelf check met Smith kaart, open short, Load

* RD316 = RG316 met dubbele mantel (ook wel RG316D).

- ""*\g
o FIGURE 1: THE ANATOMY OF
' # \ GORE® PHASEFLEX®

MiCROWAVE/RF TEST ASSEMBLIES

Braided jacket
Outer binder

Braided strength member

Crush member

Inner jacket

Inner braid
Electrical shield
ePTFE dielectric

Center conductor
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Scherm parameters

H DGE5SA0 - Vector Network Analyzer Software

No Cal Cal No Cal al

Open Open Load

a
20dB

®
Lo

o

1. [145MHz 0.79dB 0.00dB | -21.99dB -

File Measure Settings Tools Options Help
v, WW‘W
| 1:0.1033MHz|  -6.26dB |
o P No Cal Cal No Cal Cal
130ct 2020 12:07:37 S1i1-MNo -Ca open Open LOad Load
10dB/
10s8/| &Setschaal 1. |[145MHz 0.79dB 0.00dB -21.994dB -66.20dB
1 0d
10dE/ L
b <R efd
ode
n | | |
Cal
Start = 0.1 MHz : Center = 250.1 MHz Stop = 500.1 MHz
) Trace Setting Span = 500 MHz
TX At =0dB B Weergave
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511 dB

Mem3 dB

Timo Lampe - PEIFOD
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Trace setting Weergave

S21

S11 Unitarity dB Real 7 dB Real

512 521/Mem3 Smith Imag Z Smith Imag

$11/Memd4 Other ; |Z| Mag

SEe Other Polar > C- Other Polar ' Log Mag

wemor -por X mpedances > 2
Real Y

Plot Time-Domain Get Scales from b : = Y Seeaa ’ Imag dB
mag »

Other Frequency-Domain Gated Export Scales to ' V] Export Scales to Phase

Export Trace to s1p Cactom Save Display Data to File Rl Save Dis_pla}r DatatoFile ¢ Phase

Import s1p Move Display Datato * X]| Move Display Datato »  _c phase/w

Optimizer C D
Copy Trace - : clay
Py Spline Ll

Paste Trace Embed QcC

Clear Trace a
VSWR

Add Trace signed VSWR

S LCR-Meter
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Meten van:

* Passieve onderdelen (doorlaat + SWR, RL) waaronder Filters / verzwakkers
en S-Parameters in Excel gebruiken

* Capaciteit / Inductie

* Kristal (filters) / sweep time

e Kristal analyzer

* Frequentie meter

* Directe pu meting van ring kernen

* TDR (lengte tot verstoring, connector, open)



0.0

-10.0

-20.0

-30.0

-50.0

-60.0

-70.0

-80.0

-90.0

S-Parameters In
Excel gebruiken

nanoVNA<>VNWA DG8SAQ, LPF 10MHz (PE1FOD)
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20

25

30

35

40 45

——521 nano dB

——S11VNWA dB

=511 nano dB

——S521 VNWA dB

50

0
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qu@cwqucw v I Y (Y e I [T ]

— ™~ M I T R e R I T T T T~ B R T IT T . e

10 e R R R e R IS I = B o B o B B S A S A S A
-20
-30

—r3 511

10 ==Nr3 521
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-50 'v

-60
-28.2

o o000 o0 c oo oo oo oo o ooo o oo

~ = 0 ST e 05~ 2RERGTETRERITERS
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-286
-28.8
-29.0
-29.2
-29.4
-29.6

A4

m—Nr3 521 '\

-29.8 1
-30.0

Stukje blik er op gesoldeerd

e | ledil )i
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|Agilent Technologies,E5S061B,MY49305186,A.02.22

!Date: Mon Nov 11 09:44:17 2019

Nr3
S11
-40.82
-42.00
-41.71
-41.76
-41.54
-41.27
-41.07
-40.93
-40.61
-40.09
-39.97
-39.86
-39.89
-39.70
-39.66
-39.51
-39.45
-39.38
-39.41
-39.36
-39.57
-39.65
-39.75
-40.00
-40.22
-40.18
-40.48
-40.70
-40.90
-41.03
-41.24
-41.34
-41.50
-41.59
-41.63
-41.78
-41.96
-41.88
-41.96
-41.75
-41.74
-41.67
-41.67

0.17
0.07
-0.91
-4.89
-5.48
-6.82
-7.22
-8.46
-8.06
-8.91
-8.14
-7.45
-7.18
-5.75
-6.80
-5.97
-4.63
-3.47
-2.21
-2.56
-1.25
-0.20
-1.00
-0.22
-0.18
-0.10
-0.85
0.84
-1.44
-1.06
-1.96
-3.17
-6.33
-6.65
-6.30
-8.33
-9.44
-12.63
-12.77
-14.82
-17.01
-15.78
-16.97

Nr3
S21
-28.92
-28.98
-28.99
-28.96
-28.97
-28.99
-28.98
-28.97
-28.97
-28.98
-28.99
-28.98
-28.98
-28.99
-28.98
-28.98
-28.98
-28.99
-28.98
-28.98
-28.98
-28.97
-28.98
-28.99
-29.00
-28.97
-28.98
-28.98
-28.99
-28.98
-28.98
-28.99
-28.98
-28.98
-28.97
-28.97
-28.98
-28.98
-28.98
-28.97
-28.98
-28.99
-28.97

-0.27
0.12
0.20
0.25
0.36
0.51
0.59
0.66
0.75
0.90
0.97
1.10
1.21
1.33
1.39
1.54
1.57
1.68
1.84
1.93
1.97
2.12
2.20
2.28
2.39
2.53
2.62
2.80
2.80
3.01
3.07
3.18
3.32
3.44
3.46
3.61
3.67
3.78
3.86
4.05
4.12
4.21
4.33

Mod redy
Nr3
512

-29.07
-28.98
-28.98
-28.99
-28.97
-28.96
-28.98
-28.97
-28.98
-28.98
-28.98
-28.98
-28.98
-28.98
-28.98
-28.99
-28.98
-28.98
-28.98
-28.98
-28.99
-28.99
-28.97
-28.98
-28.98
-28.99
-28.98
-28.97
-28.98
-28.97
-28.98
-28.98
-28.98
-28.97
-28.99
-28.98
-28.97
-28.98
-28.98
-28.97
-28.97
-28.98
-28.97

0.15
0.09
0.15
0.15
0.36
0.43
0.54
0.60
0.79
0.89
0.96
1.07
1.13
1.32
1.45
1.50
1.52
1.71
1.70
1.88
1.99
2.12
2.20
2.33
2.42
2.59
2.69
2.76
2.93
2.99
3.06
3.14
3.34
3.37
3.50
3.45
3.71
3.83
3.86
4.02
4.08
4.22
4.32

18

Nr3
S22
-39.31
-42.10
-41.88
-41.60
-41.30
-41.00
-40.88
-40.54
-40.46
-40.24
-39.87
-39.54
-39.40
-39.18
-38.86
-38.83
-38.65
-38.52
-38.23
-38.22
-38.09
-38.16
-38.04
-38.06
-38.09
-38.04
-37.98
-38.14
-38.18
-38.32
-38.21
-38.36
-38.64
-38.57
-38.49
-38.65
-38.61
-38.76
-38.77
-38.88
-38.72
-38.84
-38.79

-22.48
3.17
3.21
2.01
2.70
4.20
4.28
3.46
5.97
5.86
6.78
9.40
8.84

11.44
13.30
14.21
16.53
17.84
21.05
22.40
23.85
25.50

25.86

28.29

29.05

32.09

33.55

34.45

35.43

37.41

38.16

39.24

40.36

40.16

41.33

41.69

41.98

43.20

42.63

42.77

44.81

43.96

42.82



Capaciteit / Inductie / Simulatie met RFsim99

95ep 2020 15:53:48

0.2pF /| \
|
'\'\ 1: BZ.0MHz 0.82pF
‘\M\’\MN-—'-M g
[cReff
OpF
&m
Cal
Start =1 MHz Center = 26 MHz Stop =51 MHz
R Span =50 MHz
TH Ak =0dB tem3 C -
SNov 2020 13:50:52 1inF 0402 COG/NPO
10000pF/ T T T
b 1: 10MHz - 1074.86pF -0.83-i 0.55
// \?: 43MHz -  19838.42pF- -0.99-i 0.01 |
/€/ 3: 227MHz-  -41.30pF -0.76+ 0.58
/\ /A%
44 / Nq%*
ij \ % T‘/ / Refl
f_\< P OpF
|
~ //
Start = 0.1 MHz Center = 2501 MHz Stop = 500.1 MHz
N Span - 500 MH:
TRAL =08 s1oC-
511 Smith
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270ct2020 12:22:20 100uH-spoel-S114

1:0.16MHz |  -020dB|  86.73uH
s 2:3.959MHz|  -001dB| 13353uH
3 6.284MHz-  -0.02dB+  693.21uH
4:1486MHz|  -0.03dB|  -20.94pH
100pH/ a a
Fef2
Ny
, A
k e
S
Cal
Start = 0.02 MHz Loa Frequency Sweep Stop = 500 MHz
?;AH:DdE
511 dg S1L-
270ct 2020 12:18:59 100uH-spoel-521
1:1.002MHz]  015dB  -1503dB 557 500hm
e, |2:6.642MHz]  -0.01dB  -54.48dB  63539.48chm
3°10.11MHz.  -0.02dB. -32.95dB_ 4127 240hm
10dB/

H — P Refd
10000ahm| 0de
- =< o P

U . Il \
| ™ ol
1 ™ /
/ \ /,.../
\\ //
7
\\ /
\n
L+
Ref
Dohm
Sm
Cal

Start = 0.02 MHz Loa Frequency Sweep Stap = 500 MHz

521 dB s11 121

=
TxAR =0d8
511 48
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L ENR
........... 1 | I
... Lo 2R 100uH

- Q=50 @1MHz

ICAR| sn
521 + 521
912 512
522 522

L] L]

Start |20k |80 pints Stop: [500MHz
(=10167MHz | @ 0dB ® 33208 4 | 2l g



27 0ct 2020 12:39:50 Xtal-12MHz-Spand8kHz

Kristal

1048/ \
g I N
\ §Hef3
-—-—____E;,—SSCIB
/f
/1
1
1: 12.0021MHz— -36.76dB
2. 11.9669MHz -28.02dB
& 3. 12.0b83MHz -36.76dB
Start =17.96 MHz Center = 12.009 MHz Stop = 12.058 MHz
N Span = 0.098 MHz
T At =0dB 521 dB
8-Nov-2020

filters & sweep time

* Test printje met 2x SMA connector

* Niet te snel door hoge Q
e Kalibratie
* Span 98KHz

B Full Calibration

Exit Calibration Master Calibration Cal Kit

Calibration Menu | Carrection Schemes |

Reflect Calibration

Shot | .

Thiu Calibration

Crosstalk Cal . I on / off

Theu Match Cal . o

Invalidate All Thiu Calibrations

B Full Calibration

Exit Calibration Master Calibration Cal Kit

Calibration Menu | Comection Schemes |

Reflect Calibration

Shor .
Open .
Load .
Cd ¥ on/off .

Thiu Calibration

Crosstalk Cal . ™ on /of

ThyuMatch Cal . = o Vof

Invalidate &ll Thiu Calibrations

Timo Lampe - PEIFOD
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Kristal 12MHz
Span 1.1MHz

8-Nov-2020

27 0ct 2020 12:35:42  Xtal-19MHz-3x-whb
1

|
10dE/
10dE
f—— Fefd
1048/ r/r 33E
1
__..--"'/
1 3 Sk s <Flefd
-33dB
| L 7 Reffh
-33dB
1: 12.000MHz— -6 50dB - -3.14dB - -9.07dB —
2. 12.0¢{5MHz -35.96dB -19.31dB -35.94dB
i 3. 12.403MHz -36.00dB -45.12dB -31.30dB
Start =11.7 MHz Center = 12.25 MHz Stop =128 MHz
B Span=1.1 MHz
o D 521 dB Mem2 dB
tem1 dB

Timo Lampe - PEIFOD
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Crystal Analyzer

e

E quivalent Circuit

L C

L

C
—:-{_OH=

CO

= 16.29086 mH
= 1079778 F

10.670701225394.

O him

= |13.1026368783582 | pF

Lef L]l

H Crystal Analyzer - Analysis will be performed into 3-port data spaces s_11 and s_21 Il

Extended Resonance Info

Model Simulation:

f1: ] maximum: 12.0208555 MHz
2 Im[Z2)=0: 12.0208501 MHz
[3: 1 mirimum: 11,9999859 MHz

Measurement:

<o _ _ : f4: 2] mawimum; 12.0208581 MHz
f=1i2gf1.C = |11.999987223558" |MHz 5 ImZ) =0:  12.0210681 MHz
auto-optimize R.O=JIIC = [1228300882987% |x1000 v| @ = 115103 f6: (2] minimum: 11.9339326 MHz
source =517 | Ed Transmission Test Jig Impedances =|50 Ohimns Figure of Meiit = 00213
Recommendation: Start < 11. 973 MHz, Stop > 12.042 MHz |
Batch Crystal Analyzer  single sweep | cont. sweep | save list I clear list | load list |
# li/H- IF Il /H IC/F IR /0Ohm |CO/F |fiouue of merit |F1/Hz [F2 /H>
1 11939367.028 115165 001623003523 1.079833226E-14 1067 3077096533E-12  0.0222 120210333 120210241
2 11999367 693 114976 0.01628883125 1.079912921E-14 1068 3077428872E12  0.0221 12021039.2 12021024
3 1139338755 115231 0.01623058032 1.079737E-14 10.66 3077197381E12  0.0223 120210385 120210232
4 11999966 248 115249 001625409044 1.079564621E-14 1066 3051022135612 0.022 120211918 12021197.7
B 11393387 421 115118 001623100564 1.079768832E-14 1067 3115425453612 0.0221 120207618 12020764.6
B 11993985161 114343 0.0162302541 1.079818513E-14 1069 3.090020421E12 00222 120209486 12020937
711333383053 114384 001628363632 1.073853445E-14 1068 3.10288349E-12 0.0223 12020855.7 120208509
8 11999367 224 115110 0.01623086112 1.079778447E-14 1067 3102636878E12  0.0219 120208555 120208501
.
<
8-Nov-2020 Timo Lampe - PEIFOD
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- * Ext. Ref.
Frequentiemeter . 3632 of 10MH2?

03Feb-17 11:14:00 Opwarmen E44378 -01 03-Feb-17 11:33:20 Opwarmen E44378 -02

Sl e 1{T=82.33 10000000786.72mHz < 1: T=14.15 10000000028.27mHz
2-1- 9k Kd 743 6bmHz A-1- 154 I 018mHz
3{T=591s| 10000000032.0bmHz i: T=5914 10000000018.11mHz

1

A v :
N

<Ref <Ref
J 10000000000mHz

10000000000mH 2

L

]

Precizion Frequency kMeter

[ 9999999774.62651 |mHz j: B

- 10000000022.8887 mHz -| |
Sm Source = |52 w | Meazurement Time =600 Range = +/- 40Hz T Offzet = 0mHz Sm Source = |52 w | Measurement Time =600 2 Range = +/- 40Hz Tw Offzet =0 mHz

Oz Center = 10 MHz B00s Oz Center = 10 MHz GO0
B Span=0MHz i Span =0MHz
T At =08 521 Freq T At =0 dB 521 Freq

e Schaal = 500mHz 20mHz
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Directe n meting van ringkernen

29 Apr 2020 12:51:33  TFC-25-15-12-MEM=rniet geschuurd

30 Apr 2020 12:19:04 Legemeet-mini-Kamer

1:1591MHz [[| 008 001
2:12.08MHz 0.01 0.00
3:33.28MHz_{|| 000. 000
25/
25/
1 8’ 3
a
Sm
Cal
Start = 0.02 MHz Log Frequency Sweep Stop = 500 MHz
Than, -0d Wr o Feal
W Imag
30 Apr 2020 13:04:25 FT37-43-10mm
1:0.4516MHz [[  800.18 2426
2:1.437MHz 86060 14087
3:4184MHz || 56585 35368
2
120 R LA
\r
1200 \
N\
\\
N
] \.\‘\
\\
2 \\\
/ N
U
~
'\“ L | s.%___._
Sm
Cal
Start = 0.02 MHz Log Frequency Sweep Stop = 500 MHz
Than, -0d Wr o Feal
W Imag
=

37-43, u = 800
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1:0.1535MHz[ 40776 62894 1108
2:1.209MHz 42813 671.24  103.46
3:3.777MHz | 35048 45506 261.12
100/ .
100/
1 =l
100/ IL’\M"--r- 1] —\
\‘
: | N
1 ___,_-7-\ \
I} N
N
AN
NN
\“::g\
2 \§
74
4
A
TAESRANE 1] S~
Sm ‘v
Cal
Start = 0.02 MHz Log Frequency Sweep Stop = 500 MHz
?;Alt =0dB ur Real
Mer Real Wi Imag
30 Apr 2020 13:10:25 FT50-61-12mm
1:1.401MHz [[[ 13221 076
2:21.59MHz 168.06  34.07
3:3457MHz ||| 11840. 7559
25/
25/ /y\
Rl : |
~N
N
“A / \\\
) )
\ M,
\\\
S
NP ] ! [~
a
Sm
Cal
Start = 0.02 MHz Log Frequency Sweep Stop =500 MHz
?;(Att =0d8 wr Real
Wt Imag
——
FT50-61, u=125
b -—
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30 Apr 2020 14:49:37 Licht-Grijs/Wit 29mm

1: 0.02MHz
2:0.03003MHz

3:0.06118MHz |

9109.15
8354.55
555570

2896.73
3650.11
4668.84

1500/)

15004

| e

A

™~
~J] 1
™~ BN
™ __.h_“:-—______
el
5m
Cal
Stat = 0,02 MHz Log Frequency Swesp Stop = 500 MHz
;;mn =0d8 wi Real
W Imag
-_——
—
24Mar 2020 18:20:40 TX36-23-15-4C65-Paars
1:5.427MHz 1124 -0.88
2:25 64MHz 149.42 2531
48 36MHz] | 11428 62 .82
L 2
L LY
20 \
207 \ N \
1 -~
! VL |
\\
NL TS
|
[ : . Ref
=R 5
sm
Cal
Start = 0.02 MHz Log Frequency Sweep Stop = 500 MHz
T —0d8 pra Mag
prb Imag
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TDR - lengte tot connector, open, ...

DGESAL Yector Network Analyzer Software DGESAQ Yector MNetwork Analyzer Software
17-10-2020 14:35%:25 Lengte-Coax-2 Time Domain Settings - Trace 2 @ 18-10-2020 13:52:21  Lengte-Coax-1+2+3-PELFOD

Source for time domain transformation: {511 A
; ; 50aohim/ I I
Time domain response [Step FFT interpolated | Antenne kabels PE1FOD
B0ohm/
Maode | J
Impulse Response  [nomalized to impuise height | // /J
Start Time Stop Time Unit S0ohms
0 [250 | =l
Mypquist range = -1ps .. Tps
DUT delayz should be at most 505 of Myguist range!
Yelocity Factar: n.az v /2
A

Length: Start = 0 nm Stop=31.9m / /

b: 1834ns=2254m 28 8bohm

Ant-3=357F1m
Ant-1 = 34.22m —
met connector op 30m Fefl
Blakrm
)
Connector
<Reff
<Fief2 S0ahm
T Silahm I
Sm Sm
Cal Cal
Dly Dl Stat =01 MHz Center = 250.05 MHz Stop = 500 MHz
B Start Time= 0 nz Stop Time= 260 nz L, Span = 4339 MHz 44.20m
TH At =0 d& TH At =0 dB Mem Real Z Mem3 Real 2

tim2 FealZ
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e Links & documentatie: (If no link = copy/past to search engine)

Conclusie

* Een VNA is zo veelzijdig, mag dus niet ontbreken in shack

* \ragen?

2VNWA toepassingen_in_de_praktijk-Timo_Lampe PE1FOD_update.pdf
Het-meten-van-ferrieten-Timo-PE1FOD-RF-webinar-14-jun-2020.pdf

BTB_Network 2005-1.pdf

https://www.sdr-kits.net/introducing-DG8SAQ-VNWA3

https://www.pelrgm.nl/hamforum/projecten-van-timo-pelfod/

8-Nov-2020
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Zie ook info van:

Kurt Poulsen OZ70U

Fred PAATIM
https://groups.io/g/VNWA

https://groups.io/g/nanovna-users
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