nanoVNA

Hva det er,
hva den gjor,
hva den kan brukes til,
og hvordan du gjor det.

LBODI Dag Vidar

5

N
>
e
< g
=
S
0%
gz
o)
Z%5
()

>



Hvis du ikke vet hvor du er og hvor du skal...

"Would you tell me, please, which way | ought to go from here?' asked
Alice.

‘That depends a good deal on where you want to get to,' said the Cat.
‘I don't much care where--' said Alice.
‘Then it doesn't matter which way you go,' said the Cat.

"--so long as | get SOMEWHERE,' Alice added as an explanation.

"Oh, you're sure to do that,' said the Cat, 'if you only walk long
enough.’

You are here
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Nyttige maleinstrumenter

Multimeter
- maler strgm, spenning, resistans

Oscilloskop

- viser amplitude i tidsdomene

Spektrum analysator :
- viser amplitude i frekvensdomene $ i MW

coxTEn s0ns0n o0t o 000 000 e

Vektor nettverk analysator
- viser amplitude og fase
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VSWR/Return Loss

/=R+jX
Imaginary Carteslanform: 7, = R, + jwl
r - (ZL_ZO)/(ZL+ZO) R-’- 7 Polarform: 2 =|}Z,_|e:“""al
LT e T
VSWR = (1+1)/(1-T) (linjeer kurve) R ke p=tan 2L
Return Loss = -20 log(VSWR-1/VSWR+1) (logaritmisk kurve) maghe k. L e Z“J—c
R, _'E polarform: 7 =|Z [
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Smith diagram
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nanoVNA
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Hva en nanoVNA brukes til

Single port malinger (S11) To port malinger (S21)

Refleksjon Transmisjon

- SWR/Return Loss for en antenne - Filter kurve og -tap

- Komplekse impedanser - Tap i matekabler

-  Komponenter (RLC) - Forsterkning og frekvensrespons

- Matekabel lengder/distance-to-fault (TDR)

En VNA gjor oss i stand til 8 male antenner, filter, spoler, splittere, baluner,
chokes, diplexere, forsterkere, attenuatorer, etc.



nanoVNA display

- Return Loss LOGMAG

- VSWR SWR

- Komplex impedans Smith Chart

- Flere andre kurver som Delay, Phase, Q factor, etc

- Time Domain Reflektrometry (TDR) TRANSFORM

START 50.000 kHz



By: BHSHNU

NanoVNA-F Quick start guide - Firmware 0.2.x 30

Home
Menu
DISALAY Pl TRACE |———S5eled a face fo modified the format, scale and SELECT
MARKER FORMAT | LOGMAG QOFF
STIMULUS SCALE - SCALEDIY — PHASE
CAL CHANNEL . Rreens e | oeLay TRACE3
RECALL TRAGFGRMN = Bt e | sMTH <BACK POLAR
CONFIG <BACK < BACK <BACK SuR LIMEAR
STORAGE ﬁ l L4 = MCRE REML
3P TCUCHCAL RECALLD < BACK MAG
po TOUCHTEST RECALL 1 - rﬁfug RESIETANGE
— SAVE RECALL 2 SEARCH . T —{_fepas | AERCTAGE
BACH ABOUT RECALL 3 OPERATIONG | = ETART MNIUM < BACK
<
EMNGLISH BRIGATNESS RECALL 4 BHITHYALLE - LK = 5TOR
CHINESE |- LANGSET = BACK < BACK LG = (ENTER
< BACK < BACK Feslm = SPal
R » EDELAY
4,20V = START —— | max = BACK MARKER T o
N T FASS
NanoV/VA-F
O PASS
CENTER MARKER 3 K
gi SPaN MARKER 4 EANDFASS MNP
R WNW_DEEF‘ELEC.COM W FREQ: ALOFF DO W | HORMAL
5 despelecaliexpress.com FALEE . FDETY p——
T github.com/flyoob/NanoVNA-F T FH.TOR,
X groups.iolg/nanovna-f < BACK “ B < B cas
Facebook Group : NanoWMA-F Y
Hangzhou Minghang Elecironic Technology Co., Ltd, CALIBRATE oo OPEN
— S0P T30t 100 1 SAVE | SAVED SHORT SAVED
RESET SAVEAD LOAD SAVE1
¢ It caibrafon is avalable, the CAL status will be displaysd. : GORRECTICH SAVEZ ISOLN SAVE2
i Otherwse, it is hdden. C* s in the slate whare an ureaved cabralionls < BACK SAVE 3 THRU SAVE3
: applied(i disappears from memaory whan the power is fumad off). H
i i SAVEd DONE SAVE4
i CO o G4 ndicates thal Lhe saved calibration values are apglied oone < BACK < BACK < BACK
i of the save locations. Saved or Unsaved will change when calibration H
: datais propery saved.
i Sats Red | Blue | worimngo
The ietiers beow C indcate thatthe fallowing Charge charging | Blink | OFF g::’;":g;m )
¢ emorterms have been applied. i ful ON_| OFF | fwsbasd: . Backspaca & Exit
i 0: Direcinity, Rt Refledion Tradking, | Diech discharging | OFF ON | msns ane han . DBBCKspace o Bxl
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nanoVNA brukergrensesnitt

- Jeg bestemmer hva jeg vil male, i dette tilfelle en antenne for 2m og 70 cm
- Jeg setter opp TRACES

- Jeg velger frekvensomrade — SPAN
- Jeg kalibrerer

DISPLAY pl  TRACE

MARKER FORMAT LOGMAS

STIMULUS f— SCALE FHASE
N L]

CAL CHAMNEL RERLECT DELAY
RECALL TRANSFCRM qu?m SMITH
COMWFIG < BACK < BACK > oep

STORAGE » MORE
>T STaRT < BACK
STOP
CENTER
5RaN
CW FREQ
PALEE
SHEEF
< BACK
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nanoVNA kalibrering

Du ma kalibrere hver gang du skifter
frekvensomrade.

Det er bare 101* malepunkt pr sweep, sa
avstanden blir SPAN/101.

Hvis du sweeper mellom 3-30 MHz, blir
avstanden mellom hvert punkt 267,3 kHz.

Ved kalibrering benytter du
Open, Short og Load.

Du kan lagre opp til 5* kalibreringer.

° . . pmi=——— o ———————
Nar du starter nanoVNA vil den komme opp i
-w‘ [ .
CALO. e —
CPEN
SHORT SAVE D
LOaD SAVEA1
SOLN SAVE2 _‘
THRLU SAVE 3
SONE SAVEd : M
< BACK < BACK
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nanoVNA kalibrerings plan

START 140.000 000 MHz STOP 500.000 000 MHz START 140.000 000 MHz ) 0 STOP 500.000 000 MHz



nanoVNA antenne maling dual band 2m/70 cm

511 LOGHMAG Aicfs -14, EEE:IE-

2 430. MJD 000 Mz 2.0
1 — TR — ai.ﬁ:z:...zzaﬂ.gm...

STFIRT 140. EIEIEI 000 MH=z STDF' =00. 000 EIEIEI MH=z




nanoVNA antenne maling

n/ 1420
T— b T mL. 144, amm...mmq...mHz ....................

STF“IRT 140.000 EIIZIEI MHz STOF 150. EIEIEI 000 MHz




nanoVNA Diamond RH3

511 LDGHHG 1I:IE:IE-;“ -1, 31E:IE-

STFIRT 140. DEIEI 000 MHz STDF' =00, 000 EIEIEI MHz




nanoVNA Diamond RH3

s 1.613 | '
TR A, W TR !*.FIL. 14d.466. EEF

STFIHT 140. 000 DEIEI MHz STOP 150, DEIEI 000 MH=z




nanoVNA PROCOM HX 2/h

1.953;

e : 174,250 000 2 1,620
12t 172] zm:u 000 1

ETFIRT 165. 000 EIDEI MHz STUF" 180, 000 EIEID MHz




RF choke

START 3.000 000 MHz STOP 30.000 000 MHz

LBODI Dag Vidar



RF choke

" NanoV/VA-F
ector Network Analyzer

-35.23B

’ "—l. 'i'll.l 1 '!_!___!_! IEI"IH'I .................. -

STPIRT 3 000 000 I'1H2 STOP 30. 000 000 MHz




Toroid test

521 Gain (dB)
o -
. —'—'—'—'—@

-30
2,000M 9.750M 16.50M 30.00M

521 Gain (dB)
=20

24

40
32,000M 9.750M 16.50M 30.00M




Time Domain Reflectrometry TDR
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Youtube - w2aew Use NanoVNA to measure coax length




Kjekt a ha
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nanoVNA signal generator

CW FREQ - umodulert firkant baerebglge +2 dBm

ons. 15 feb 2823 87:@5:14
Log Mag dBm

Marker 1, live
Freq 18,396396 M
line 1,281 dBm

Marker 2, live
Freq 3@8,252252 M
line -7,469 dBm

Marker 3, live

Freq 5@,188188 M
line -13,53 dBm

line max
18,396396 M
w1,2812 dBm
|
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nanoVNA sweep
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nanoVNA Saver

B | NanoVNA Saver 0.5.4 (Sweep: C:/Users/dagvt/OneDrive/Skrivebord/LA40/EFHW _hytta_full.s1p @ 1010 points) — u]} X
Sweep control Marker 1
511 VSWR

Start Center Frequency: 3.69573 MHz | VSWR: 1.406

Impedance: 70.1+j2.33 Q@ | Return loss:  -15.456 dB
Stop Span Series L:  100.49 nH Quality factor: 0.033

Series C: -18.454 nF 511 Phase: 5.50°
Segments L FE/StEP | porallelR: 70.218 0 521 Gain:

Sweep settings ... Parallel X:  90.891 pH 521 Phase:
0%
Sweep

Markers

Marker 1 3.69573¢MHz B ©

Marker 2 7.201163MHz (@)

y Frequency: 7.20116 MHz | VSWR.: 2.779
Marker 3 14.212021MHz B O Impedance: 101+j56.1 @ | Returnloss: -6.545 dB
[] Enable Delta Mark [_] reference Series L: 1.2401 pH Quality factor: 0.556
- - Series C: -393.89 pF 511 Phase:  27.35°
Hide data Locked () Farallel R: 132.18 Q@ 521 Gain:

Parallel X: 5.2585 pH 521 Phase:
TDR
Estimated cable length: 5.416m

Time Domain Reflectometry ...
511 Smith Chart
Marker 3
Frequency: 14.2120 MHz | VSWR: 3.669

Impedance: 34-j55.2 @ Return loss:  -4.858 dB
Series L: -618.11 nH Quality factor: 1.623
Series C: 202.89 pF S11 Phase: -72.85°

Parallel R:  123.58 Q 521 Gain:
Parallel X:  147.04 pF 521 Phase:
Reference sweep
Set current as reference
s11
Serial port control
Min VSWR: 1.178 @ 22.6411MHz
Port COM4 (F) “ | Rescan Return loss: -21.743 dB
Connect to device Manage 521
Min gain:
Files Calibration ... LiERE TR

Display setup ... About ... Analysis ...



nanoVNA Saver

NanoVNA Saver 0.5.4 (Sweep: 2023-02-16 09:07:50 @ 1010 peints)

Sweep control

Start 144MHz Center 145MHz

Stop 146MHz Span 2MHz

Segments 10 1.982kHz/step

Sweep settings ...

Sweep Stop
Markers
Marker 1 1446144z W O
Marker 2 145.04055MHz
Marker 3 1t4mvHz - A

8 Enable Delta Marker [ reference

Hide data Locked

TDR
Estimated cable length: 49899.757m

Time Domain Reflectometry ...

Reference sweep

Set current as reference

R

Serial port control

Port COM4({F) ~ Rescan

Disconnect Manage

Files Calibration ...
Display setup ... About ...

Marker 1
Frequency: 144.614MHz VSWR: 2.008
Impedance: 60-37.6 Returnloss:  -9.497 dB
Series L 41,434 nH Quality factor: 0.628
Series Ct 29,232 pF 511Phase: -56.29°
Paralel R:  83.5940 521 Gain: -75.691dB
Paralel X:  8.2677pF 521 Phase: -124.57%
Freguency: 145041 MHz VSWR: 2,003
Impedance: 99.6+i6.08 Q Return loss: -9.527dB
Series L: 6.6749 nH Quality factor: 0.061
Series C: -180,39 pF 511Phase: 4.66°
ParallelR:  100.012 521 Gain: ~75.796 dB
Parallel X:  1.7974pH 521 Phase: -163.20°
Marker 3

Freguency: 144.000 MHz VSWR: 5.605
Impedance: 34.7-72.6 Q Return loss: -3.133dB
Series L -88.012nH Quality factor: 2.292
Series C: 13.879 pF 511 Phase: -57.63°
ParallelR:  217.250 521 Gain: 81.641dB
Parallel X:  11.66 pF 521Phase: -71.31°

Delta Marker 2 - Marker 1

Frequency: 426.130 kHz VSWR.: -0.005
Impedance: 39.7+43.7Q Return loss: -0.030 dB
Series L 48,109 nH Quality factor: -0.567
Series C: -208.62 pF 511Phase: 60.95"
ParallelR: 16,4120 521 Gain: -0.105dB
Parallel X: 19439 pH 521Phase: -38.63%

511

Min VSWR:  1.656 @ 144.828MHz

Return loss: -12.145 dB

521

Min gain: -82.116 dB @ 144.030MHz
Max gain: -74.404dB @ 145.332MHz

Analysis ...

Sweep analysis

Select analysis
Analysis type  VSWR analysis

Run analysis

[ Run automatically

Analysis
Settings

VSWR limit 2,00

Results

Start 144.618MHz
Minimum ~ 144.828MHz (1.668)
End 145.039MHz

Span 420, 184%Hz




Versjoner

Info
nanovna.com

Versjoner
nanoVNA H 900 MHz
nanoVNA-F 1.5 GHZ
nanoVNA V2 4 GHz
LiteVNA 6.3 GHz

Hvordan bruke
youtube w2aew
IMSAI guy

AliExpress
nanoVNA H Zeenko Store
nanoVNA-F DeepElec Store
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