How to add a power trace to the VNWA in spectrum analyzer mode

Preface:

By use of a custom trace it is possible to add a power trace, when running the VNWA in spectrum analyzer mode.

By small trick and using external attenuators, you may display the power in both dBm as well as kW, W, mW or nW
down to less than 10nW. Up to 50MHz my VNWA3E TX output is flat at -17dBm within + - 0.1dB, and more accurate
than most available signal generators as digitally originated. A second VNWA3E | have is with -17.35dBm. The
VNWA?2 has also -17dBm output and | am convinced all VNWA’s have very little deviation from e.g. -17.1dBm

Thus it can be used for sensitivity calibration of the VNWA in spectrum analyzer mode. The drop is 0.3 dB at 100MHz
(-17.3dBm), 0.8dB at 145MHz (-17,8dBm) and 6.3dB at 435MHz(-23.3dBm) so for these HAM bands it is still possible,
in a narrow frequency range around these frequencies, to use the VNWA TX out for calibration, as will be
commented in the Appendix

PLEASE NOTE the DDS multipliers are to be set to Auto x3 Auto for these levels and thus also compatible with the
VNWA2. You may use 3xauto but then you have to measure yourself.

More on this subject in the Appendix.

These below shown methods are done with the new Audio Setup settings, as per spring 2017 where IF is changed
from 1.2KHz to 12KHz. You may still use standard 1.2KHz, as it has no big impact on the Spectrum Analyzer Settings,
as in the Sweep Settings these parameters is changed, as per what settings are chosen with respect to Resolution
Bandwidth. These new settings are giving less noise and facilitate fast sweep at all times down to 0.17ms per point.

B pC and Instrument Hardware Related Setup *
USE Settings Audio Level | Aux. Audio Level] Inztrument Settings | Misc. Settings]
Audio Capture Device Mizc Audio Settings
|L|n|e [2-USBE aUDI0 CODEC) j Audio Buffer Length in Sample’ 3000
ADC Resolution
" BB Samples /IF Period |1 ®4 = IF= 1133983 Hz
t* 1EBit
~ 24 B;t # Presamples * 2 = Minimum Sampling Time =
# Postzamples 2 017 ms
i 48000 Hz A ‘
w Calibrate Sample Rate |
Ll IEC=AEER Measd. Sample Rate = 473336 |ign0re overload ﬂ
v Ausiliary Audio Capture Device available |Reference = Left Channel | |restart on no sync |
Auiliary Audio Capture Device Auiliary Audio Settings
|Linie [USE AUDID CODEC) ﬂ Aux. Audio Channels measure THRU
ADC Resolution Main Audio Channels measure REFLECT
" 8Bit
&+ 1EBit
~ 24 Bit Measd. Sample Rate = 473396
Min=-10240 Max=10243 |Aux. Fieference = Right Channel j
Auto-Setup Audio Devices| |c:hec:k USE codecs anly j

Below a Resolution Bandwidth of 250Hz (the smallest) chosen and the Audio Buffer length now only 19 samples, the
IF = 75Hz and running with 300 samples per second

BB Spectrum Analyzer Sweep Settings x ﬂ PC and Instrurnent Hardware Related Setup X
Sweep Control USE Settings Audio Lavel] Auw, Audio Level I Instrument Settings] Mise. Settings]
Mumber of Datapaints = (1000 Audio Capture Device Mizc Audio Settings
teasurement Time: |L|n|e [2-USE AUDIO CODEC) j Audio Buffer Length in 5 amples 15
| ADC Resolution
/ " BBt Samples /IF Peiod |1 %4 = IF=  7500He
Time per sweep = 10.00sece  Time per data point = 10.00 ms :': 125 g': # Presamples 2 =3 Mivimum Sampling Time =
i
# Postzamples 2 26.67 ms
Regolution B andwidth = i 300 H i
Test udio : Calibrate Sample Rate
Puint spacing = 0.2 kHz <= Res. Bandwidth = 0.25 kHz Mar=10730 Min=10737 Measdl, Sample Riate = 3000 W
Sweep Progress Display v Auzliary Audio Capture Device available |Heferance = Left Charnel j |rastart 0 Ng sync j
Aviliary Audio Capture Device Auiliary Audio Settiings
¥ Pragress Bar On - Frogress Bar Color |Linie [USE AUDIO CODEC) ﬂ Aux. Audio Channels measure THRU
ADC Resolution Main Audio Channek: measure REFLECT
[~ Progiess Tewt On i BBit
&+ 1B Bit
General 24 Bit Measd. Sample Rate = 300.0
|F\>< frequency = displayed frequency [Spectrum Snalyzer) j Mir=-10240 Man=10243 |AUN- Fieference = Right Channel ﬂ
Frequency Offset T to R 0 MHz Auto-Setup Audio Devices |check USE codecs orly j
Level Offset -100 dB
Real Sampling Rate =  300.0 samples/sec




For a Resolution Bandwidth of 40KHz (the largest) then settings revert to default except the buffer changed to 3040
instead of 3000. Going back to VNWA mode this setting of buffer size maintained.

B Spectrum Analyzer Sweep Settings X B PC and Instrument Hardware Related Setup X
Sweep Controf LISE Settings udio Level | Aux. Audio Level] Instiument SEttings] Mize. SEtlings]
Number of Datapoints = {1000 Audio Capture Device Misc Audio Settings
Measurement Time: |Linia [2-USE AUDIO CODEC) ﬂ Audio Buffer Length in Samples 3040
[ ADC Resolution
J © BEit Samples /IF Peiod |1 %4 =>IF= 11339.83Hz
Time per sweep = 1000 secs Time per data point = 10.00 me i ;i g:: # Presamples 2 =5 [ Sempling Mo =
. H Postzamples 2 017 ms
Resalution Bandwidth = 40000 Hz h " 43000 H
Test Audio z hd .
Calibrate Sample Fate
Paint spacing = 0.2 kHz <= Res. Bandwidth = 40 kHz tax=10730 Min=-10737 Measd, Sample Rate = 47333 6 W
Sweep Progress Display Iv Ausiary Audio Capture Device available ‘HEfEIEﬂCE = Left Channel j ‘lEStalt on ho spne j
Auzihiary Audio Capture Device Builiary Audio Settings
[v Progiess Bar On - Progress Bar Color |L|n|a [USE &UDID CODEC) j Aux. Audio Channels measure THRU
ADC Resolution Main &udio Channets measure REFLECT
[~ Progiess Text On 0 it
+ 1E Bit
General ™ 24 Bit Measd. Sample Rate = 473336
|H>< frequency = displayed frequency (5 pectrum Analyzer) ﬂ Min=-10240 Max=10243 ‘AUH Reference = Right Channel j
Frequency Offset T ta R 1] MHz Auto-Setup Audio Devices |Check USE codecs arly j
Level Offset -100 de
Real Sampling Rate = 47999.6 samples/sec

The calibration of the VNWA sensitivity

First of all select the “Options/Setup/Instrument Setting and set as shown below, maintaining compatibility with
VNWA2 by choosing auto x3 auto multiplier settings.

|
o=

| UsE Settings] Audio Settings] Audio Level] B, Sudio Level  Inetrument Settings l Misc. Settings]

| WM Type: S-Parameter Test Set: ‘ S11 = low - save profile
[vhwiaa | [nane =] Inad prafie

RF DOS LODDS
| [aD3853, ADas5 v 409859, AD9951 -
Clock = |‘I2 % |aut0ﬂ MHz = |3 ﬂ Clock = |12 % |autoﬂ MHz = 3

=» Clock = auto =» Clock = auto
Calibrate Clock Frequency
Calibrate DDS Clock Frequency |

To calibrate the DD'S clock frequency, you need to measure the output frequency at the T port with a frequency counter.

Setias;shown

Real Sampling Rate = 47999.6 samples/sec

Next select Options/Operation Mode and select Spectrum Analyzer as shown below

Options | Help
i Operation Mode ¥ VMNWA Ctrl+V
1 VNWA, external Bridge Ctrl+E
:, Setup a g
YMWA, internal + external Bridge
»
L B VNWA, RF-IV Ctrl+R
>
Clear " Spectrumn Analyzer Ctri+A
»
_ Preset Signal Generator Ctrl+G
Frequency Meter Ctrl+M




Next choose the frequency and span you want to investigate, here used 10MHz Span 0.2 MHz.
Next right click in window and choose Trace Options and see below on the left side what to do.

Add Frequency Marker ¥
B nput X quency

Start Stop Unit Clear last Marker
|8.8 |1D.1 |MH2;| Clear all Markers
Center Span Add Trace
10 |MHz ~| [0.2 |MHz ~|

Marker Caption 3
Sweep Mode  # X-Divisions Cursor N
ILmear ;I I'IEI

Realtime Expression Evaluator >
Mouse Wheel Increments for ..
Center, Start, Stop Span Trace Options
I1 M I1 L Grid Options ‘

Beyond the Display Settings chose Settings/Sweep from the menu and select as shown to the right.
This is just an example for the settings. Number of point, Measurement time and Resolution
Bandwidth may vary considerable pending the purpose of the measurement to perform.

Sriith Grid Calor [~ none -

B Display Settings X
—Mizcellaneou
Girid Color [~ nane - Refline Color - W none -

RefCircle Colar [ none -
RefCircle R = ID.5

E Spectrum Analyzer Sweep Settings X

—Sweep Control

MHurnber of Datapaints = |1 oo h

keazurement Time:

' )

Time per sweep = 10,00 zecs

10.00 mg

=}

Time per data point =

R ezolution B andwidth = IEEIEIEI Hz

Paint zpacing = 0.2 kHz <= Fez. Bandwidth =5 kHz

—Sweep Progress Display

[+ Progress Bar On

- Progress Bar Color

selectiitia

$15241.dB;

>

Pekoord none:] [~ Progress Text On
[~ estend background to full window Text Color -
Tafiinewidh= 1 <] GridLnewidh=[1 <] ~General
ITVrac1e Enablcl_ . - = = =0 IHX frequency = dizplayed frequency [Spectun Analyzer) ;I
_ga:"ﬂ'acelgag"" 7 3 4 P s - Frequency Offzet Ti o B IU MHz
== Level Difset * 100 de
[ = - |
N
Leave)llevel®ffsetias)itiis,
Set{Bandwidthito5000Hz
Enabletrace only.and Setstime;peripoints toxlOms

Setinumberiofipoints 1 000
ey '\_v,--—__f e




Next we must connect the TX port with the RX port with a short test cable.
DO NOT PERFORM any kind of calibration and check it is disabled even master calibration

B Full Calibration b
Exit Calibration Master Calibration Cal Kit

Calibration Meru | Correction Schemes I

Cal Kit = Rosenberger new Femals kit oct

Reflect Calibratior Thru Calibratior

Shart | . LCrosstalk Cal | . I aondoff

Dpen | . . I~ on/off
Load | . Thiu Match Cal | . [ on/off

Cal I on/off . Irvealidate Al Thru Calibrations

Do)not: perfqrm any;
calibration

Now run a single sweep and observe the dB reading being close to the VNWA TX output of -17.35dBm for this
particular VNWA3E measured by a HP4327B power meter. The difference is 1.31dB to be added to the Offset level of

-100dB for the new value to be entered as - 98.7dB

B DGASAQ - Vector Metwork Analyzer Software - Spectrum Analyzer Mode - A5004 licensed to Kurt Poulsen OZ70U - O >
File Measure 5Settings Tools Options Help
Refl
1. 9.9990MHz  -18.66dB ﬁ =
21—10,0992MHz —=18.86dB
1 2
Enableja-normal.markerfand enter»frequency
slightlyioff.centera(d KH. t.9:999M Hz
slightlyso rLenerf( 1zawaya )
andienable; a maximumjymarker;
Fix Start = 9.9 MHz Center =10 MHz Stop=10.1 MHz
Spah =02 MHz
TR At =0 dB sz de  Continuous_|
52 _“Mem'l VI SingIeSweepl
4




B spectrum Analyzer Sweep Settings *

—Sweep Control

Hurnber of Datapoints = |1DDD

Meazurement Time:
! J

10.00 secs

Time per sweep = Time per data point = 10.00 mz

=l

Reszolution Bandwidth = IEDDD Hz

Paint spacing = 0.2 kHz <= Res. Bandwidth = 5 kHz

—Sweep Progress Display

¥ Progress Bar On

- Progress Bar Calar

[~ Progress Text On

—General
IFHX frequency = dizplayed frequency [Spectium Analpzer) ;I
Frequency Offset T to B IU MHz
Level Difset 987 dB

E DGAESAC - Vector Network Analyzer Software

- Spectrum Analyzer Mode - A3004 licensed to Kurt Poulsen OZ70U

=>
Tw Atk =0dB

Span =0.2 MHz

W 521 dB

=_>||Mem1 'I

— O >
File Measure GSettings Tools Options Help
1048/ el
1. 9.9990MH=z -17.36dB
21 1010992MHz— -17.36dB
3 2
_I}.I_g__;fg_ﬁ_g.levgl 1s;adjusteditodisplaysthe sdBmy
ﬁvaluggj{thejmeasured signal
R Start = 3.9 MHz Center = 10 MHz Stop =101 MHz

Continuous |
Single Sweep |

4




E DGESAQ - Vector Network Analyzer Software - Spectrum Analyzer Mode - A5004 licensed to Kurt Poulsen OZ70U — O >
File Measure Settings Tools Options Help
108/ JS DFLE”
1: 9.9990MHz| -19.96dB
2 10:0003MHz — =18.76dB

(=3

A, sweep;
‘IEJIVI n¥4 5|gnal
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i S|
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=3
TH Al =0dB

Fi= Start = 9.9 MHz

=_>||Mem1 vl
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dB

Center = 10 MHz
Span =02 MHz

Stop =101 MHz

Continuous |
Single Sweep |

P

Next topic is to create a custom trace which displays the Power Level of the measured signal.

You may use the TX output or a signal generator but in any case the Resolution Bandwidth must not be chosen too
high, as the top must be flat and e.g. 40KHz does have “slanted” top, and thus measuring a lower value when TX out
signal used for calibration, and when an accurate signal generator is not available. 5KHz ideal for the span used in
this example. See later on this matter where all available resolution bandwidth shown with history trace (Storage
Screen) enabled. Actually this is not a problem when using an external signal generator when setting of Level Offset.

B Display Settings

X

~MizcellaneoL

Grid Calor I~ none -
Smith Grid Color [~ none -

Refline Calor [ rnone -

RafCircle Color W none -
RefCicle A = ID 5

B ackground

¥ none C]

[~ estend background to Full window

Text Calor

Tiace Line Width = |2

Girid Line Width = |1 -

Tiace Enable

W1 2 V3 4 s e

Enable Trace Marker

V1 v 2 v 3 v 4 v 5 v B

~Trace 1

a8

=

rTlace 3
=]

I lin. magnitude

—
B

Enablenlrace 3 as Eustomil

and|presentiitias Tin magnitude




Double click on the new Custom Trace and change the caption to PWR so the Custom Trace is named, and enter the
formulas as shown. As we are dealing with power S21 must be squared (s21)*2 and multiplied by a “constant” so the
power of the signal can be presented as KW, W, mW, nW or pW. The constant set to 1 as a start. Any attenuator
place in front of the RX port can be entered in Sub2 with the dB value, initially entered as 0 dB and the factor ATT
calculated in Sub1 as 10dB is attenuating power with a factor of 10.

E Enter Expression 1 fortrace 3: X

Expression:

(s21)°2"constant™ATT <mm

Global Subexpressions [available in all expressions. subexpressions may use other subexpressions from above):

Mame  Alias Expression
sbl= [ATT = [107(dB/10) <=
subz= [dB = o <=
Subi= [onstant = |1 <
Subd = =1
Subs = = |1
Subf = -1
Ahazes: Caption:
sat= [ sm= [ ste= [ s2= [ [PwA
Meml = I— Mem?2 = l— Mem3 = l— Memd = l—
Save | Load
B DGESAQ - Vector Network Analyzer Software - Spectrum Analyzer Mede - A5004 licensed to Kurt Poulsen OZ70U - O >
File Measure Settings Tools Options Help
% %
1008/ el
1. 9.9990MHz| -17.36dB 1581021.98m
20— 1010932MHz—=17.36dB1582074.69
10m/ 3 ¢
B |nput: Trace 3 X
o oD 2] vhare-100m Thellracer3jselecteditodisplay, |
Reference | p/Div Reference Position
ey | o m/ﬂE;hgén;\éV) |and |as sgown ithe
m #
#v'-Divigiol ﬂ%";v Ref.Line Pozitions W UAAS Wé
e Mox F 0w read|ng’of¢~158m21 -98mVV:
| F ow the)factorsmconstantscaninow:
T
be,calculatedias;-17236dBm
equalsy18*365uVyV
R Start = 3.9 MHz Center =10 MHz Stop =101 hfIH2<DF|‘.an:3

Span=0.2 MHz

= .
T Atk =0dB ¥ 521 dB ¥ PWwWR Mag Continuous |
|S2'I ;I = ||Mem1 j Single Sweepl

Trace3: (s21)*2*constant*ATT v

Use this link for calculation of power from dBm values
http://rapidtables.com/convert/power/dBm to mW.htm



http://rapidtables.com/convert/power/dBm_to_mW.htm

E Enter Expression 1 for trace 3: >

Expreszion:

(5211 2" constant™ATT

Global Subexpressions [available in all expressions, subexpressions may use other subexpreszions from above]:

Mame  Alias E wpression

Subl= |ATT = 10°(dBNO)

SubZ= |dE = |0

subd= monstant = |11 610E-S .

i W The;constanttis———
S5 - - |1 18:369E:6/15810211.98E:3
Subk = = |1 e Mot —
Aliazes: Caption:

521 = | 511 = |— |—
Meml = I Mem? = I— Mem3 = I— Mermd = I—

527 = | |F'WF|

Save | Load
B DGasAQ - Vector Network Analyzer Software - Spectrum Analyzer Mode - A5004 licensed to Kurt Poulsen OZ70U — O X
File Measure Settings Tools Options Help
1008/ &3 el
1: 9.89990MHz| -17.36dB 18.36u
2 1o0es2MHz =17 838y
100/ b s
B nput: Trace 3 X
I‘IEI w/Div vl -Range =100 p
L /Dl " tn: I\/;
Reference | p/Div Reference Position &2@_'9 ChanQEd lg \,U, /;E)_I*V,-"
nv B
L m— o andithe;powerdéshown
#7-Divisio iE’)EI)\:v Ref.Line Positions CO rrect|3ﬁl as ‘1 8 ..36uW
] |1t| 1 D Ia Diive i e S T e L
-4 |5 Divs
1 2
Fix Start = 9.9 MHz Center = 10 MHz Stop =101 MH2<DFI1Ef3
_ Span=02MHz
XAt =08 WV 521 de WV PR Mag Continuous
|S2‘I ;I =3 ||Mem1 ;I Single Sweep
Trace3: (s21)* 2 constant™ATT A

That concludes the calibration of the VNWA sensitivity settings and custom trace creation and calibration



To measure higher power level than the VNWA TX out it is required to use attenuator in front of the RX port. The
attenuation can be inserted in the PWR custom trace. VNWA is a precision instrument, which very accurate can
measure the exact attenuation, so next we will do so, but before we do it, a really good idea is to save the setup
saved in an instrument state file before we revert to standard VNWA mode. Then after we have measured the exact
attenuation we quickly can revert back to the SA mode, by retrieving the instrument state file saved.

B DGASAQ - Vector Network Analyzer Software - Spectrum Analyzer Made - A5004 license
File Measure Settings Tocols Options  Help
Exit
SaveScreen * -
-17.36dB 18.36
Print Ctrl+P P T P
=1 7.2 ool
Export Data » 'a]'
Import Data »
Save » Calibration Alt+C
Retrieve -] Calibration to Master-Cal. Alt+M
e i y Display State Alt+D
Instrurnent State Shift+Ctrl+|
‘ ‘ +  Autosave Memory Spaces Alt+A,
B Enter Comment *

[10rH 2z Power Cugtom trace|

Enterjaitext.and|mark |t followed
by a l’I%CHCK ony thejtext to copy
forfuse s,the)file; namejor-the

No Commert o | iInstrument«:+zip,file
t——
B Gem som >
Gemi: || | VNWA > = B cFE
* Mavn fEndringsdato Type
) Calibration Kits 05-03-2017 21:46 Filmappe
Hurtig adgang . -
DGA5A0-USE-Driver 01-03-2017 01:10 Filmappe
Vadl firmwares 01-03-201701:10  Filmappe
Slerirebond HELP backup 05-03-2017 22:06 Filmappe
. Instrument States 14-03-2017 10:17 Filmappe
™ tmp 05-03-2017 21:53 Filmappe
Biblicteter Touchstone files 05-03-2017 22:26 Filmappe
Denne pc Greate a'f0|der"f0r'
) St it Sl Pl et
= Instrument-state files
Metvaerc
<
Filnavn: I‘.zis j Abn I
Fiitype: |zipped backup files ~| Anruler |
A




B Gem som *
Gemi: I Instrument States j & £ Ef~
* Mavn - HEndringsdato Type
Hurtig adgang Ingen elementer svarede til dine segekriterier.
Shrivebord
M
Biblioteker
L Raste the,file;name)into
Derne pe filename,fieldiand{Save
Metvaerk
£ >
Filnzwn: |1DMH2 Power Custom trace| j Gem I
Fitype: |zipped backup files =] Aonuler |
2|

Now revert to standard VNWA Instrument mode

Options  Help
Operation Mode > VNWA — Ctrl+v
Setup VMNWA, external Bridge Ctrl+E
VMNWA, internal + external Bridge
Screensaver ¥
VNWA, RF-IV Ctrl+R
Cl ¥
=ar " Spectrum Analyzer Ctrl+A
Preset ¥ i
e Signal Generator Ctrl+G
Frequency Meter Ctri+M
Next perform a complete SOLT calibration after a Sweep Setting done
B DGASAQ - Vector Network Analyzer Software - A5004 licensed to Kurt Poulsen OZ70U - [m} >
File Measure Settings Tools Options Help
1008/ DFQEH
1. 10.00MHz |-200.00dB 0.00p
2 1. 00MHz—=200.00 0-00p
i B UNWA Sweep Settings X
—Sweep Control
Mumber of Datapaints = Im
. o Measurement Time:
I
Rerform a,compl te
—\§L® Usz ca | |b ratlgn 1 an d Time per sweep = 20000 secs
Chose PQOO pOiﬂtS -aﬂd Time per data point = 100,00 mz
‘1 Oomsjper“ pOint' —Sweep Progress Display
| Spanicanibexlito;30MHz |
\'\Bh—-’k‘—_’t-g e - ¥ Progiess Bar On - Progress Bar Color
[~ Progress Text On
7
} I I N o
Start =1 MHz Center = 15.5 MHz Stop=30 MHZDu
_ Span = 29 MHz
}§< At =0dB W 521 dB ¥ PwWR Mag Continuous
|S21 LI il IMemT LI Single Sweep
VNWA USB Mode started. A




B Full Calibration %
Exit Calibration Master Calibration  Cal Kit

Calibration kenu | Correction Schemes I

Cal Kit = Rozenberger new Female kit oct

i Reflect Calibration Thu Calibratior

Shart | . Crosstalk Cal | . [T on ¢ off
DOpen | . ThruCal | . ¥ on / off
Load | . . ¥ on / off

cal W on/olf . Iivvalidate &1 Thiu Calirations |

After(complete calibration(as
abovejinsertithe,attenuatorgin
qguestionjin(series,withthe p_alt_rl
fromyrXsto,RX¢port:and(do;a
single;sweep

e, ettt U
E DGA5A0 - Vector Network Analyzer Software - A5004 licensed to Kurt Poulsen OZ70U — O x
File Measure Settings Teols Options Help
Refl
1048/
1: 10.00MHz =
2 T58MHz
10!
2
1The attenuation|is;30:37dBjwhich now
canibe,enteredlinithe,customtrace.
D|_sre_gard|the,customItracei‘powertas it
Isyvirtuallyi0luVV; becauseiwheniwe
I ™ !
calibratepThrujandhlhrujmatch,the
Level{Offset-shallibeentirelyidifferent:
—— - 4
and|present;setting|produces,the,0juVV;
. "Thuimatch mustinotibe used either:
Cal hr) lied [ 1 ] [
Start =1 MHz Center = 15.5 MHz Stop =30 I\r1Hz<DH|_lEr3
N Span = 29 MHz
WAl =0 dB ¥ 521 dB ¥ PWR Mag Continuous |
|S21 j;)“h-‘lem'l LI SingIeSweepl
4

After the measurement of the attenuation we revert to the Spectrum Analyzer mode by loading the retrieving the
Instrument state file

E;- DGA5A0 - Vector Network Analyzer Software - A3004 licensed to Kurt Poulsen OZ70U
File Measure Settings Tools Options  Help
Exit
SaveScreen » Y 37d 0.0 0“
Print Ctrl+P ol
Export Data ¥ g UH
I , R eltr|e‘v_e the
s > | linstrument:state,
Retrieve > Calibration Ctrl+Alt+C
Software Updates 5 Mastercalibration Ctrl+Alt+ M
Display State Ctri+Alt+D
Instrument State Ctrl+)
~  Autoretrieve Memory Spaces Ctri+Alt+A
[ [ [ [




B |nstrument State Manager >

Browse Path Home View RenameState Jip State  Unzip State  Delete State

Mame I Eut... I D ate I Comment
10k Hz Power Custom trace e 1403201710024 10kHz Power Cuztom trace

SE|ECt*theJprEViGUSW*SEVEd instrument-state
" - Y - -*...-,.-*.'..\.--‘.... u.. e
WlthkaUdlﬁﬂaﬂd.C|GC|’(15ett|ﬂg5
- = ™™

g4 ,

¥ also load instrument mode, audio and clock settings

10k Hz Power Custorn trace. zis Open |
all instrument states [*. bick, whicom; ®.ziz] LI Abort |

B Enter Expression 1 for trace 2 x

Expression:

(5211 2%constant™ATT

Global Subexpressions [available in all expressionz. subexprezsions may use other subexpreszions from above]:

Mame  Alias E wpression

Subl= |ATT = 107(dBM0)

Sub2= |dB = |30.37

Suw3= |constam = 111 615E-9 Ententhejmeasured

Subd = - 1 attennuationandiclickion OK:
Subs = =

Subfi = =1

Aliases: Caption:
521 = s= [ stz= [ 522= | [P
beml = Memz = I— bem3d = I— kemd = I—

ok, | Save | Load

We are now ready to see how accurate the power measurement are by applying the previous used test signal of
-20dBm from the HP8464A signal generator.

In fact the VNWA and the HP8464A had been switched off overnight, so there might be small temperature drifts in
the VNWA, but that was not the case. Let the VNWA be on for 30 minutes to stabilize.




B nGecA - Vet r Metwork Analvzer Software - Spectrum Analyzer Mode e lirenesd + D

= DGasA Vecto yzer Software - Spectrum Analyzer Made - A5004 licensed to Kurt Poulsen 0Z70U — O .
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Tcom pensatejbyﬂo 37dB
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e

1to
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=

T Att =0 dB v

521 dB

Center = 10 MHz
Span =02 MHz

v Pwh Mag

<Ref3
Stop = 10.1 MHz

Continuous

[s21 =] = |[Mem1 ~]
|

Single Sweep |
4

That’s it Gents. Concept proven. A number of subsequent sweep showed from 10.0 to 10.3uW, indeed perfect
The Appendix:
A number of trails performed

Monitoring over several hours of a 10MHz signal from the Leobodnar GPSDO via a SMA 30dB inline attenuator

B DGESAQ - Vector Network Analyzer Software

- Spectrum Analyzer Mode - A5004 licensed to Kurt Poulsen OZ70U X
File Measure Settings Tools Options Help
108/ B
1: 9.9990MHz  -13.75dB 4314y
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Same as above for a signal from the Lebodnar GPSDO signal generator
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What about higher frequencies ?

As an example the 2 meter band from 144 to 146MHz and the 70cm band from 432 to 438Mhz is of interest.

In previous published documents the TX Level as function of frequency documented, so even for these frequencies
you will obtain decent results. Alternative if you have access to a reliable signal generator it might be used as well.
However, note that the fundamental signal is still present at the TX out, so the Level Offset might be handled with
care, not to let the fundamental signal create overload. Alternative use a high pass or even better a band pass filter
for those frequencies where harmonics of the fundamental being used.

The level drops across the span can actually be compensated as an extra frequency dependent factor as a formula in
the custom trace, so have fun.

| have written 4 documents before, where such details are described in depth.
http://www.hamcom.dk/VNWA/How to calibrate the VNWA Spectrum Analyzer using the TX output as signal
source.pdf

http://www.hamcom.dk/VNWA/How to calibrate the VNWA sensitivity in Spectrum Analyzer mode.pdf
http://www.hamcom.dk/VNWA/RF Generator-Output-VNWA3-and VNWA2rev1.pdf
http://www.hamcom.dk/VNWA/RF Generator-Output-VNWA3-version-35.2.u.pdf

The first article contains an error, as it describes the use of Thru and Thru Match calibration. Thru Match must not be
used, as can create unexpected result in the VNWA software. In addition, as described in the beginning of this
report, it is much better to use totally uncalibrated method, as then Resolution Bandwidth, Number of Points,
Frequency and Span can be modified without any recalibration, just fine tuning when final setup found, as when
using Thru calibration any single change will cancel calibration. So this document will be totally rewritten soonest
possible

Kurt de OZ70U

Marts 14 2017
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