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The EMCview software carries out automated conducted or radiated noise measurements. It currently
supports Rigol and Siglent spectrum analyzers. Furthermore, it supports the Rohde & Schwarz FPC and
FPH series analyzers. All relevant CISPR (= EN550xx) conducted and radiated noise measurement settings
are pre-configured in the current version.

EMCview also supports RF-coverage measurements and tracking generator control for immunity testing.

Download and install the VISA driver package from the National Instruments website.

Create a directory into which you copy EMCview.exe. Execute EMCview.exe to install the software. Copy the
license file into the same directory as EMCview.exe. Click EMCview.exe within your program directory to run
the program.

Important: in case of the DSA815, the firmware version must be V00.01.16 or higher.

In case of the Siglent SSA30xx, the firmware version must be V1.2.8.2 or higher. If the firmware is older,
update the Spectrum Analyzer firmware first.

PC-requirements: Windows 7, 8, 10; min 4MB RAM

R&S FPC and FPH spectrum analyzers:
In addition, install “R&S Instrumentview”. Connect over USB cable with “SA TCP” = 172.16.10.10.
Connection over LAN is not recommended, as it works very slowly.

If you want to re-size the main window, pull it with your mouse to fit it to the size of your display.
Limitation without license: The upper frequency of measurements is limited at 10MHz

Always consider the maximum input ratings of any spectrum analyzer. Be aware that powerful
surges and harmonics of a DUT may have the potential to damage the spectrum analyzer input
stage.

Be aware, that EMCview project files are set up to utilize the maximum sensitivity of the spectrum analyzer.
The requirements of certain standards are tough, especially those of CISPR 25 class 5 and manufacturer
specific automotive conducted noise standards. Consequently, the internal attenuator is set to OFF and the
internal preamplifier is set to ON in order to avoid crossing the limit lines with the noise level of the analyzer.
Furthermore, all conductive noise measurement projects use the LISN correction file for disabled
attenuator/limiter.

Take following precautions to protect the spectrum analyzer input before testing an
unknown DUT:

Check the attenuator and preamplifier settings of the segment file upfront to any measurement

Be especially careful when testing conducted emissions of inductive loads such as motors or switched
inductive loads.

Whenever measuring an unknown source or DUT, protect the spectrum analyzer input with the internal
limiter an external attenuator of 20dB or 30dB and check the spectrum for any high amplitude signals.

Protect the spectrum analyzer input from harmful ESD events.

In case of conducted noise measurements with the 50pH LISN (TBLCO08) follow the procedure in the LISN
manual. With the LISN power switch OFF, the line selection switch OFF and the LISN attenuator/limiter on,
first power the isolation transformer and thereafter turn ON the LISN power switch. Next, connect the

powered spectrum analyzer via BNC cable to the LISN. The internal spectrum analyzer attenuator shall be
ON and the internal preamplifier shall be OFF. It is a good practice to keep the spectrum analyzer RF input
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disconnected or at least the line switch in OFF position when powering ON/OFF the DUT in order to protect
the analyzer from potentially harmful switching transients.

In case of the 5uH LISN (TBOHO01) use an external 20dB attenuator or consider using an external limiter
such as the TBFL1 for a first check.

Before running a test with EMCview, monitor especially the frequency range 9 kHz to 2 MHz for potential
high amplitude harmonics and check for spectrum analyzer messages “IF overload”. Operate the spectrum
analyzer with Max Hold for this purpose. In case of strong signals, increase the attenuator and reference
Level of the analyzer or even add an external attenuator at the input.

Modify the segment file with respect to attenuator and preamplifier settings accordingly. When doing
a fast scan, consider the attenuator and preamplifier settings in the control box.

Hint: attenuator and preamplifier settings in the segment files can easily be modified using a text editor with
“find and replace all” capability.

In EMCview, any EMC standard is represented by one or more projects. A project summarizes all
configurations necessary to carry out measurements. It consists of limit files, segment files, a cable file, a
LISN file, an antenna file, an amplifier file and various settings such as graph boundaries, trace colors, and
settings for peak measurements.

Limit files: configuration containing the frequency dependent limit values given in the corresponding
standard.

Segment files: spectrum analyzer settings such as start and stop frequency, sweep time, resolution
bandwidth, detector, attenuator and preamplifier settings. Refer to the CISPR16 standard or to the Tekbox
document Pre Compliance Conducted Emission Measurements V1_1.pdf for more detailed information.
Radiated noise measurements often cover a wide frequency span and require different antennas for
different frequency ranges. Consequently, it makes sense to split segment files. Segment files for radiated
noise typically cover 150kHz -30MHz, 30MHz-300MHz, 300MHz-1GHz, 1GHz — 1,5GHz (DSA815 frequency
range), etc.

LISN files: insertion loss/calibration data of the LISN over frequency, entered in dB with negative sign. Use
LISN files also to implement conversion from dBuV to dBuA for conducted noise measurements with RF
current probes. The default 50uH LISN file is using the correction data for the attenuator/limiter in OFF
position. If you measure with attenuator/limiter engaged, select the corresponding LISN file.

Antenna files: antenna factor of the antennas used for radiated noise measurement; converts the dBuV
measured by the spectrum analyzer into dBuV/m

Cable files: insertion loss of cables between DUT and spectrum analyzer

Gain files: amplifier gain or attenuator loss in the signal path, if any

These files can be created or edited either with a built in editor in the Setup Menu or with any text editor.
The files are located in the src subdirectory. Press the Tab key after loading any configuration file.

Project files for conducted noise measurements have file names starting with CN_*.prj. Project files for
radiated noise measurements with antennas start with RN_*.prj. Project files for radiated noise
measurements with TEM cells start with TC_*.prj.

Refer to the applicable standards for more details and insight. Standards and corresponding limits may
change over time. Tekbox does not take any liability for the validity of the limits and other settings in the
preconfigured projects.

Consider that most segment files have the default attenuator settings at 0dB and in some cases such as
CISPR 25 the preamplifier of the spectrum analyzer is set to ON in order to achieve maximum sensitivity.
When testing any device with switched mode power supplies, consider to change the attenuator setting to
10dB for the first run.

Also in case of an “IF Overload” message of the analyzer, stop the measurement and disconnect the
analyzer and increase the attenuator setting before proceeding with the measurement.
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Via USB: Launch EMCview and connect the spectrum analyzer to the PC via USB.

In the menu line, click DEVICE, then DSA USB and SEARCH. You should then see the Rigol analyzer listed
in the search window. Click at the line with the Rigol Analyzer and then click the CONNECT VISA button. You
can validate the connection by clicking the GET INFO button. Furthermore, you should see a “licensed” status
message in the very left lower corner of EMCview. Close the window with the x button. Do not close it with the
Disconnect Visa button, as it would disconnect the spectrum analyzer.

Connect Visa USB ‘ I l . M

2 Seach |bern 1 LISE 00X
¢ Cornect Visa

Dizconnect Visa
7 Getlnfo USE 0041487 ::0x0960:: D 54841 42800620 M5 TR

Get Viza Version -

L . I
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Via Ethernet: Launch EMCview and connect the spectrum analyzer to the PC via an Ethernet cable. On the
analyzer LAN settings, change to manual IP and enter an IP address, e.g. 192.168.10.205

In the menu line, click DEVICE, then DSA TCP. Enter the IP address of the spectrum analyzer into the box at
the upper right corner. Click the CONNECT VISA button. You can validate the connection by clicking the GET
INFO button. Furthermore, you should see a “licensed” status message in the very left lower corner of
EMCuview. Close the window with the x button. Do not close it with the Disconnect Visa button, as it would
disconnect the spectrum analyzer.

Connect Visa TCP 192.168.10.67 I l I [

192.168.10.205

Lo/ Comnect¥isa |

Dizconnect Wiza
? Getlnfo TCFIPD:192 168.10.205:INSTR

Get Yiza Version -

Click File, Load Project and select an appropriate standard for your DUT.

The predefined limit lines and segment files for the selected standard will pop up in the box at the left side of
the window. The limit lines will appear in the graph chart.

If you miss any standard, you can create new limit lines, segment files and correction files in the menu Setup.
Alternatively and most likely the faster approach, you can copy, rename and modify one of the existing files
using a text editor.

Load project ﬁ
Suchen in: | | sro j £k Ed-
= Mame ‘ Anderur *
ke 5 . ppps |
Zuiletzt besucht L CN_BMW_G5_95002_2010_06_ELECTROMIC S_PEAK.prJl 12/04/2
|7 CN_BMW_G5_95002_2010_06_ELMECH_LEVELL_QP.prj 12/04/20
! |7 CH_BMW_G5_95002_2010_06_ELMECH_LEVEL3_QP.prj 12/04/21
Desktop | 7] CN_BMW_GS_95002_2010_06_ELMECH_LEVEL5_QP.pr] 12/04/21
—— |7 CM_CISPRI1_CLASS_A_GROUPL.prj 12/04/20
= |7 CHN_CISPRI1_CLASS_A_GROUP2.pij 12/04/21
Bibliothelken | CMN_CISPR11_CLASS_A GROUPZ+.pr 12/04/2
5 L |7 CMN_CISPR11_CLASS B_GROUPL_2.prj 12/04/20
- |7 CH_CISPRI1_IND_COOK.prj 12/04/2
Siies | 7] CN_CISPRIZ.pij 12/04/20
‘3; 7] CN_CISPR14_HOUSEHOLD. prj 12/04/2
Netzwerk |7 CN_CISPR14_MotorTeols_0teT00W. prj 1270472 i
Ch CISPR1A MetarTrnle T00HATO00W rri 120449
4 | 1 i
Dateiname: [CN CISPRZ5 CLASS 5 PK GP.pr | Offnen |
Dateityp: |prj j Abbrechen | ||

If you change to any other configuration file during an ongoing session with EMCview, press the Reload
Project files button in the right upper corner.
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After correct set up and configuration, just press the Play button at the top of the window. The analyzer will
start carrying out the measurement defined in Segment-Set 1. The associated limit line is Limitl. After the
measurement is completed, click the Set2 button at the top of the window. Press the Play button. The analyzer
will start carrying out the measurement defined in Segment-Set 2. The associated limit line is Limit2.

MeasureSet Estimated Time Femaining Time
Q N ‘ ©Gefl & Setz | 020630 O0ODO0

Most project files define Peak or Average measurements as Setl and Quasi-Peak measurements as Set2.
By default, all segments are measured and displayed consecutively.

If you want to focus on a certain frequency range when carrying out EMC related improvements of a DUT, you
can shorten time by selectively measure the segments of interest:

Activate displaying the segments by clicking the corresponding box in View (on/off) / Segment. You will then
get the frequency segments displayed at the bottom of the graph. Select the segments that you want to
measure in the Segments (on/off) box. Upon starting a measurement, only the selected segments will be
measured and other segments will be skipped.
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As Quasi-Peak measurements take much time, an alternative measurement method is available. A peak-scan
would only look at frequencies, which come close to the limit or which exceed the limit in Peak or Average
mode.

Pressing the Pause button interrupts ongoing measurements. The current segment will however be
completed, before the measurement pauses. To continue the measurement, press the Play button.

Any measurement value of the Setl run that violates the limit line is indicated with a small bubble on top of
the peak. Activating the MaxFilter box at the bottom of the graph will only mark the highest peaks, if several
consecutive measurement values violate the limit lines.
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You can define Margins with respect to the limit lines of each measurement set. The SW would then

indicate peaks, which cross the margin lines.
Enter the margin with positive sign to create a dashed line offset below the limit line. Margins with negative

sign can be created as well.

Margin line for Limit 1, set to 7dB

dByY (dBpvn, dBpA)

100.000 MHz
v MaxFilter I~ ShowMarkers [~ ZoomY &xis W kHz/MHz

{lear peaks |

log Unda zoom | Clear chart | Dizplay peaks

By default, the margins are set to 0, so any peak crossing the limit line would be indicated. Setting marginl
to e.g. 7dB would select all peaks coming within 7 dB close to the limit line of the graph measured with
Settings1. Peaks crossing the margin line or limit line can be listed in the in the Peaks window by pressing
the Display peaks button.

dBpY (dBpvIm, dEuA)

100.000 MHz

v log Unda zoom Clear chart Clear peaks v MaxFilter I ShowMarkers [~ Zoom' Axiz W kHz/MHz
‘Peaks Setl Peaks Measurements Setl “Wiew [on/off]

1 71972.00kHz 27.29dBuy E v Setl W ¥ Trace Setl

2 88945.00kHz 31.12dBui m se2 B Trace Sei2

3 90995.00kHz 32.56dBuY :

4 93977 00kHz 32 81 dBu B Rawt W Margind

5 95399 00kHz 31 75dBu O Rawz v Magin2

E 104453.00kHz 31.46dBu v Cor

In order to display peaks for the second graph, change MeasureSet to set 2

ﬁ
easureSet — “%Estimated Time Remaining Tim
o ‘ 1] | o Setl & Sez | J206:30 000000 E—|
u
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10. Final scan / peak re-measurement

Select any peaks from the list by pressing the Ctrl button and select it with the left mouse button. Then click
the right mouse button and click Measure. There are two measurement options. The recommended choice
is Measure (consider drift).

Cable Cor I| CableSet.cac i.:
Lisnéit Cor  © Tekboo TBOHO lsc g
Amp Cor u none g
Ant Cor Dlnone iy
Seg-Setl I|CN_CISPHZS_SEGMENTS_PEAK.seg @
SegSet2 W CN_CI5PR25_SEGMENTS_QP.seq
Detectar GPEAK
weep [ms] auta
FBwW [Hz] 5000 <«
pan [Ha] 100000 hin
Preamp off
Buttenuator [dB] 100.000 MHz
Fieport e @ g Undo zoom | - Clearchart | Dilay peaks | Ciear pecks | 5 Masfiter I ShowMakers [ ZoomYdsis [ KHa/MHz
7
Message: " Peaks Setl /‘ Peaks Measurements Setl Wiew [ondoff)
Infc: measurement done: seq 14 of 15 O el WV Trace Setl
Imfo: measurement stat seg 15 of 15 waiting for data W ¥ Setz WV Trace Set?
Info: measurement calculating values™ B ¥ Rawl W~ Margini
:::g. gﬁﬁﬂ;&é&};ﬂ;nl done seg 150f 15 & : O Rawz BV Magn2
m B 104453.00kHz 31 46dBuy ¥ Car

The software will then re-measure, using the selected peaks as center frequency and using the detector,
sweep time, RBW, Span and PreAmp settings defined in the control box. This feature is a short cut to make
a fast Quasi Peak measurement for selected peaks, instead of making a time consuming full span QP
measurement.

dBpY (dBpVIm, dBpA)

100.000 MHz
¥ log Unda zoam Clear chart | Display peaks| Clear peaks v MaxFilter I~ ShowMarkers [~ Zoom' Awis W kHz/MHz
“Peaks Setl Peaks Measurements Setl Wiew [on/off]
2 [QPEAK] 88945.00kHz --> 88916.33kHz 291 3dBuy Oiw Setl B Trace Setl
3 [APEAK] 90995.00kHz > 91003.00kHz 35.68dBuy BV Set2 B Trace Set2
4 [QPEAK] 93977.00kHz > 94003.83kHz 35.91dBuy W Rawl W Magnl
5 [QPEAK] 96399.00kHz --> 96445.00kHz 29, 35dBuy O Ran? B Hagin2

v Cor

The Peaks Measurements box then displays the results of the fast quasi peak measurement.

In addition, the graph shows a cross at the respective frequency and level.

Consider the span setting of the peak re-measurement, with respect to a potential drift of the peaks. The
higher the drift over time (e.qg. drift of the frequency of a switched mode regulator), the wider make the span.
The software will scan the measurement values of the entire span for the highest peak. Consequently, the
frequency of the re-measured peak may deviate from the initial peak frequency. The capability of setting a
Span for a peak re-measurement is an essential feature of EMCview, often missed by similar tools.
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23.000 MHz 24.000 MH=z
Clear chart | Display peaksl Clear peaks | ¥ MaxFiter [~ ShowMarkers | Zoom Awxis W kHz/MHz

Above an example to illustrate the purpose of the span setting. Harmonics of a switched mode regulator,
which drifted over the time that passed between carrying out the peak measurement (green graph) and the
guasi peak measurement (purple graph). If measured at exactly the peak frequencies of the green graph
using the option Measure (ignore drift), it would completely miss the signals when re-measuring with quasi
peak detector. However, by setting a span of 200 kHz, the quasi peak signal is measured correctly. Use the
option Measure (ignore drift) only if the spurious are harmonics of a crystal clock.

Comment: Siglent Analyzers may sometimes return wrong peak values at lower frequencies. This is subject
to bug fixing and will be corrected in an upcoming analyzer FW revision. Currently, use slower sweep
settings, which will significantly reduce this issue.

11. View / hide graphs

The graph window can display several traces:

Setl corrected graph of the measurement defined by Seg-Setl and Limitl
Set 2 corrected graph of the measurement defined by Seg-Setl and Limitl
Raw 1 raw data of Setl — no LISN, cable, etc. correction

Raw 2 raw data of Set2 — no LISN, cable, etc. correction

Cor correction data of LISN, cable, etc.

Tracel Setl  imported data from a previous measurement to overlay for comparison purpose
Tracel Set2  imported data from a previous measurement to overlay for comparison purpose
Trace2 Setl  imported data from a previous measurement to overlay for comparison purpose
Trace2 Set2  imported data from a previous measurement to overlay for comparison purpose
Trace3 Setl  imported data from a previous measurement to overlay for comparison purpose
Trace3 Set2  imported data from a previous measurement to overlay for comparison purpose
Marginl margin with respect to Limitl

Margin2 margin with respect to Limit2

Segment displays the frequency segments, which are defined in the segment file

click Segment to enable measurement of selected segments only

Hide or view traces using the tick boxes in the lower right corner of the window.
Configure colors of traces, limit lines and the background of the graph window in the Setup menu, edit
colors.

Wiew [ondoff] ~Seaqm. [ondoff
v Set1 Wiw T151 [Jlw T251 ] 4l
Mv Setz Wiv T152 WIv T252
Bv Fawl v targl v T351

v FRawz Wv Magz []lw T352
v Cor [ Segment
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Upon selecting the Segment box, the segments defined in the segment file of the current project are
displayed on the frequency axis. Select the segments that you want to re-measure in the segment box in the
lower right corner of the EMCview window.

Wiew [ondoff]
OV sett @V T1S1 [ 7251
WY sz WV T1S2 @iV 7252
B Rawl v Margl v T351 v
Olv Rawz WIv Marg2 []lw T352 L

[w Cor { L4

Segm. [on/off]

You can zoom or set the boundaries of the graph by entering frequency and amplitude values into the boxes
Chart Start[Hz], Chart Stop[Hz], High[dBuV], Low[dBuV]. Press the TAB button or click another box to
confirm the entered values. During an ongoing measurement, access to the control box is disabled.
Alternatively, you can use the mouse and pull a rectangle in the graph section. When zooming with the
mouse, you can Undo Zoom with a button under the graph window. You can also switch between linear
and logarithmic frequency axis. When zooming in very deeply, the display may be changed automatically to
linear frequency display in order to get a useful grid. Switching to logarithmic frequency axis is not possible
then, unless you Undo Zoom.

Parameter |\-"a|ue |
Lhart Start[Hz| 000
Chart Stop[Hz] 30000000
High[dBut] 120
Lo dBLY] 11

Limit1 W none
Limnit2 W none

M argini[dB] 0
Margin2[dB] 0

Cable Cor W none
Lishfatt Car none
Amp Cor B rone

&nt Cor none
Seg-Set nane
Seg-Set? B none
Detector GPEAK
Sweep [mz] autko
FBw [Hz] 9000
Span [Hz] 200000
Fredmp off
Attenuator [dB] 10

R epaort none j

To restrict zooming to the y-axis, click the Y-axis check box.
In order to use the magnifying glass to check the graph, click Magnify.

By default, the spectrum analyzer results are taken in dBuV. Antenna or current probe measurements need
conversion files, taking into account antenna factors or trans-impedance to get the y-axis values displayed in
dBuV/m or dBpA. See the corresponding application notes on the EMCview page for more details. Other
than that, units can be selected by ticking the check-boxes next to the lower left corner of the graph window.
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14. Markers

Clicking Show Markers adds the corresponding peak number of the peak list to the graph.

Double clicking any marker in the list will place a cross hair.

dBuY

100.000 MHz

W log Undo zoom Clear chart | Display peaks| Clear peaks | 5 aefilter W Showkartkers [~ Zoom' Axis W kHz/MHz
Peaks Setl Peaks Measurements Setl Wiew [on/off]

71972.00kHz 27.29dBu Hiv Set B ¥ Trace Setl

2 ; WV Set2 WV Trace Set2

3 90995.00kHz 32 56dBul
4 93377 .00kHz 32.81dBuv
5 96393.00kHz 31.75dBul
E 104459.00kHz 31 46dB

HEiv Rawl W tagini
O Raw2 B targin2
Iv Caor

You can also set markers manually:

Chart: LEDTS_0L6M.diw
Tracel: Passive_Led diw

|45 kHz |! 0.00 dBpY |“ 73.39 dBpvY

1

1

1

dByY (B, dBua)

|
[~ dBm 10 kHz 100 kHz
[~ dBpw

[V Bkt ¥ log Undo zoum\E\eal chall\ Clear tlaces\ Clear all |D\spl peaks\ Clear peaksl W MaxFiter [~ Hamonics [~ Magnify [~ Show Markers [~ Zoom'Y Axis W kHz/MHz

TraceZ: Phiips_Led.drw
Trace:

W shaw

Clear
Last

Clear All

Markers

w
&
[N}

[ show

Clear
Last

Clear Al

Copy
Markers

i

1,000 MHz 10,000 MHz 30,000 MHz

Click Marker on the upper right side of the EMCview window.
Click the M1 check box. Thereafter, click at a point of the corresponding graph (Setl) to set a marker.
Click the M2 checkbox, if you want to set a marker to the graph measured according the configuration

specified for Set2.
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If required, manually set markers can be copied into the Peak list for subsequent re-measurement.

Chart: LEDTS_0.6M.drw TraceZ: Philips_Led dw
Tracel: Passive_Led.dw Trace3

|su KkHz |! 0.00 dBpy |“ 42,60 dBpY

Markers
Setl

¥ show

Clear
Last

Clear Al

Markers
Set2

v show

Clear
Last

Clear 4l

Copy
Markens '

B (B, dBA)

I dBm 10Kz 1,000 MHz 30,000 MHz

[ dbpw
¥ dBu¥ ¥ log Undo zoom | Clear chaglear races| Clear all |Displ peaks| Clear peaks| W MaxFier [~ Hamanics  Magnify [~ Show Markers [~ Zoom 'Y Asis @ kHz/MHz
~Peaks Setl Y Select B maxpeaks rPeaks Measurements Setl View[onfoff) [ Seam. [on/offf
1 O sett W 1151 O 1281 p
B ez W TSz @ TmE |55
Measure (consider drift) EI Rawl W Magl Wl T351 g @
- N O Rawz MW Magz ] T352 &
Measure (ignore drift) I Cor B Gt 5- il
‘ T
L

The “fader” is a feature to cancel ambient noise when measurements are carried out in a non-shielded
setup. It needs to be mentioned upfront, that it is no alternative to measurements in shielded chambers or
tents. Main reason for implementing the fader feature was repeated customer request.

The fader is based on making a measurement of the ambient noise, with the DUT not powered and then
subtracting the ambient noise from a consecutive measurement, with the DUT powered.

However, ambient noise is hardly ever static. Cellular radio signals are highly dynamic both in frequency and
amplitude. Broadcast stations create ambient noise with static frequency, however they drift in amplitude.
Subtracting such signals will not cancel completely or may result in negative spikes, if their amplitude does
not remain constant, but decrease or increase in the time between taking the un-powered measurement and
the powered measurement.

Consequently the fader does not take the entire ambient noise spectrum, but gives the user the capability to
select portions of the noise spectrum that he wants to subtract.

To use the fader, first take a measurement with the DUT not being powered. Then click the Fader button at
the right side of the graph window and activate the fade box. Then left click the mouse to pull a window
across the noise that you want to get subtracted when you do a powered measurement.

[107.656 MHz |~ 2639 dByv [10.00 dBRV el et Lo
%0 Marker
I Fader
M ath

dBY (dBpvim , dBps)

=20
[~ dBm3,296 MHz 100,000 MHz 123,317 MHz
[~ dBpw ) _
W dBuy ¥ log Undo zaom | Clear chart Clear races| Clear al |Displ. peaks| Clear peaksl ¥ MaxFilter T~ Hammonics [~ Magnify [~ Show Markers [~ Zoom'Y Asis W kHz/MHz
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Activate the Cor box to see the resulting correction curve.

EE e e )

Eile Device Setup Mode About

MeasureSat ~ Estimated Time Remaining Time | YBWwW . .
% | EKBDX Q | | [F Setl  Set2 000000 e—| &laits (113 Reload Prcjeot Files

BIBITAL BELUTIONS I fus=eompensation

[0.082MHz |~ 2452 dBev |1 0.00 dBpv P L
Maker
tath
R fade
o

clear
last

puHeW|ndows across
ambient spurious, ifs

dBpY (0B

W none
B none
POS
250
100
50000
on
0 [~ dBrm3,895 MHz 100,000 MHz 123,317 MHz
nane ™ depw
¥ dB¥ ¥ log Undo zoom| Clsar cha| Clsar ttaces| Clear all |Displ peaks| Clsarpeaks| W MasFiter™s[ Hamonics [ Magrify [~ Show Markers [~ Zoom ¥ Asis [@ kHa/MHz
Message I Besp PeaksSetl | GelectBmaspssks | Peaks Measwements Setl Yigw on/off] Segm, fon/off} |
L O st @iv T151 O 1251 al
Hiv ss2 WV 7152 @V 1252
E~ Rawl WV Magl O 7351
W Ranz B Merg2 Ol 1352
8 v Dok I~ Segn. W Math
o | 4.096MB :4.096MB :0 |V04.05h #11448 [18:24:34 4

Repeat this process for other noise spurious, if required.

MCvi [P = ——
e —————_ —_ o

File| Device Setup Mode About
- MeasureSel - Estimated Time Femaining Tme |~ VEW
Load P
oo .—EI( BO>K Q| | [rr Seil ¢ 5ei2 000000 j & ot 13 fiaczdioecies
< Proj Tl
Utilities v Save as WMF File e
Save as CSV File Chart: Fag_cm drw Trace2:
R [157 kHe [~ 1721 dBuv  [ro.00 dBpy T Tt
Load Chart ’ Matker
y Save Chart Fader
Limil Aol Load Reference Trace v Math
Margint[dB] 0 Load Zero Compensation [ ch
Margin2[dB] a & clear
Cable Car B rone & last
Lisnséutt Cor none 5
Amp Cor B rone 2
g
Ant Cor none b
SegGetl W rone &
Seq-Set2 B none
Detector POS
Sweep [ms] 260
FEW [He 100
Span [Hz] 50000
Premp on
Attenuator [4B] a [~ dBm 150 kHz 1,000 MHz 10,000 MHz 100,000 MHz
Report none [ dBpW
¥ dBuv ¥ log Undo zoom | Clear chart| Clear traces| Clear all |Displ peaks| Clea peaks| [ MasFiter [~ Hamonics [ Magnity [~ Show Matkers [~ ZoomY &wis W kHz/MHz
Message: I Beep PeaksSetl | SelsctGmanpesks | | Peaks Measwements Setl View [on/elf] Seqm. [on/aff] |
A O~ e @F 1181 OF 1251 || g
W~ sz WV Tisz @V 1252
BV Rawl WV Magl OV 7351
v Rawz W Mag2 [Jiv 17352
L ¥ Cor [~ Seam W Math
|30000000 [ | 4.096MB :4.096MB :0 [V04.05h 211448 [18:55:27 P

Next save the correction curve in File, Utilities, Save Zero Compensation.

In order to apply the correction curve to the powered measurement, load the correction curve in File,
Utilities, Load Zero Compensation. Then click the box use compensation located under the Play button.
Then start another measurement run, with the DUT being powered. The correction curve will then
immediately be applied to this measurement.

As mentioned — don’t expect miracles from this feature. A perfect cancellation will only be achieved for
ambient noise signals that remained perfectly constant with respect to frequency and amplitude. Also be
aware, that any DUT noise hidden under the ambient noise will not be recovered.
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16. Math

“Math” is a feature to add, subtract, multiply or divide traces. The traces need to be loaded into EMCview
before being able to carry out mathematical operations.

Click the Math button located right to the graph window. Then select the traces, select the mathematical
operation and click the Calc button to get the result displayed in the graph window. In order to view the
resulting graph, activate the Math button in the View(on/off) window.

Marker

Math

Calc

317

dBuY (dBpyim, dBpa)

-1

=~ dBm 10 kHz 100 kHz 1,000 MHz 10,000 MHz 30,000 MHz
~ dBpw
v dBy ¥ log Undo zoomlEIear chartl Clear tracasl Clear all |D\spl peaks‘ Clear peaksl ¥ MaxFiter [~ Hamonics [ Magnify [~ Show Markers [~ Zoom'Y Axis v kHz/MHz

PeaksSetl [ Select 6 maxpeaks

Wiew [on/off] Seagm. [ondoff]
O Sett Wi T151 [ 1251
Hiv setz2 WiV T152 Wi 1252
B Fawl v Magl v 7351
Ow Rawz WV Mag2

[ Cor [ Seffn.

Peaks Measurements Setl

17. Saving graphs and measurement results

Save data in File menu, Utilities, Save Chart. The chart (graph) of any measurement can be reloaded into
EMCuview clicking Load Chart. Clicking Load Chart overwrites any graph present on the screen.

Reload and overlay older measurements to a fresh measurement for comparison purpose by clicking Load
Reference Trace in the same menu. This feature adds (overlays) one or two more graphs to the existing
measurement or chart. Restarting a measurement will clear the graph of the previous measurement, but not
affect the Reference Trace.

In order to bring any of the reference traces to the foreground, click at the line listing the trace file. Click at
the text again to bring it to the background.

Click Save as WMF File to save chart screen shots.

Click Save as CSV File to save the measurement result as table.

You can save peak lists as text file, right clicking in the peak window and selecting Save to File in the
context menu

Chart: LEDTS DEM Tr hiips_Led dr
Tiacel: Passive_Led Taced:

[1.373 MHz [~17.90aBpv |~ 52.09 dBuv

Markers

»
o

¥ show
Clear
Last

Clear &l
Markers
Set2
v show

Clear
Last

Clear Al

Copy
Markers

dBuY (dBuvim, dBu)

I~ dBm 10 kHz 100 kHz 1,000 MHz 10,000 MHz 30,000 MHz

[ dgpw
¥ dBuv ¥ log Undo zoom| Clear chart| Clear races | Clear all | Displ. peaks| Clear peaks ¥ MaxFiter [ Hamonics [ Magnify [~ ShowMarkers [~ Zoom' dsis [w kHz/MHz
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Click Setup, Edit Report. Click Clear and then enter the report details. Click Save and enter a file name.
In order to print the report, click File, Utilities, Print Report. If you want to keep the report as a file, print using
a pdf writer. To do so, set a pdf writer as default printer in Windows settings.

A spectrum analyzer equipped with tracking generator, together with a TEM Cell and a modulated power
amplifier from Tekbox can be used very effectively for pre-compliance immunity testing.
In order to simplify tracking generator control, click menu Mode / Generator.

£ EMCview = [t
Fi

le Device Setup Mode About

s TEKKBODC Pt Fired Frequenciss
< e Freq[Hz] Mode
L i Hal  Amplitudeld8
1. » | [i50.000 * single shot  periodic foctcrey/l| Gl 2
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0 3
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[5v/m [4m [2vm 1/
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| 1000
Steps

T3msec]
[ 1000
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[1000
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3
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[ Hz [onom0mm |
100.000.000 -20
,7 dBm Tofmsec] AmplitudeL owfdBm] Témseck

[so0oo0o00 a0
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Matk. Freq by = | MarkFreqbyu| s00.000.000 |20
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Manual Stepping Frequency Sweep
:’:;“DED"DW Ha) . StarfHz] StopHe] StepSizeHel  DwelTimelmsec] AmbudeldEm]
ﬂ - »| [100000 [100.000 000 [100.000 [1000 |20
Amplitide [4Bm
- ’L . | [100.000.000 |00.000 000 10000 [1000 |20

wivlvlviviviviviviviviy

15

= | 500,000,000 [tooooooooo  [fonooooo  f1o00 [-20

M i t[H
i ,;;;u;;;mw] | [lomoooooe  [rzoceooooo  [inoooooo  [iood [-20
Armpliude increrentde] | [loooooo  [raceoecco [iooooooo oo [-20
1 > [1.300.000 000 [1.500 00o.000 [10.000 000 [1000 |20

Shows [V/m] Caleulator

Show Messages Show Marker

4.096MB :4.096MB :0 | V04.05k #11832 [17:52:59

There are three modes to control the tracking generator:

Power Ramping generates a configurable power ramp profile at a fixed frequency; either as a single
pulse or periodic.

Frequency Sweep carries out a frequency sweep with configurable start and stop frequency, frequency
step size, output level and dwell time per frequency point.

Fixed Frequencies sets the generator to a fixed output frequency and output level

Manual Stepping manually step frequency and amplitude of the tracking generator

Consider that the amplitude of most tracking generators are limited to the range -20dBm to 0 dBm and to an
amplitude step size of 1 dB. For lower output levels, use an external attenuator; for higher output levels use
an external amplifier.

An immunity pre-compliance test will typically start with a frequency sweep. The DUT is placed inside a TEM
cell and a wideband ampilifier will boost the TG signal to the necessary level to create a strong electric field
inside the TEM cell. Observe the DUT for any misbehavior during the sweep. In case of observing any DUT
malfunction, press the Mark Frequency tab to record the frequency.

In order to save time during later re-testing, after modification of the DUT, change to fixed frequency mode,
using critical frequencies observed during the sweep.

Check our website for corresponding application notes from time to time.
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In RF coverage measurement mode, the field strength of up to 3 transmitters can be monitored in parallel.
GPS coordinates are assigned to every measurement sample. EMCview currently supports Opus / Eride
chipset based GPS receivers with NMEA output via USB. A suitable GPS receiver is also available from
Tekbox.

In order to make RF coverage measurements, connect to the spectrum analyzer and GPS receiver in the

Device menu.
Click Mode, RF Coverage to enter RF coverage measurement mode.

Enter the frequencies that you want to observe along with the spectrum analyzer settings:

Parameter Walle
Freq A[Hz]

FreqB[Hz] aa500000
FreqC[Hz] 146725000
High[dBm] -10
Low[dBm] -110
Cable Cor niare
Amp Cor none

Ant Cor nore
Detector WAL
Sweep [mz] auto
REW [Hz] 10000
Span [Hz] Za000
Fredmp off
Attenuator [dB] 0

If Freq(B) and or Freq(C) are not required for the measurement, simply delete the contents of the
corresponding box.

High[dBm], Low[dBm] values specify the y-axis display range of the graph. The values on the X-axis
correspond to the index of the consecutive measurement samples.

mitsa |7 g Stop Latch Paints Latch Interval [mz] Speed [kmih]  Length [lkm] Rezulution [m]  Paints o master logfile |
100 hd File |2DDD ﬂ |30 ﬂ |40 j |1E'8? |24DD [~ girulate maoving

[v  zkip non moving [~ Beep

Init SA: transfers the measurement settings to the spectrum analyzer and initialize the SW for
a new measurement

Start: start measurement or continue interrupted measurement; requires a GPS fix and
established connection to the spectrum analyzer.

Stop: stop measurement

Latch Points: select the number of measurement points, after which a KML file will be created

automatically. If the total number of measurement points exceeds the settings in
Latch Points, additional KML files will be created.

Latch File: creates a KML file upon pressing the button

Interval [ms]: time in between two consecutive measurements (measurement interval). Minimum
time largely depends on number of observed frequencies, sweep time and
measurement response time of the analyzer. With the analyzer settings in the
example above, 3 frequencies can be monitored every 2 seconds. If the set interval
time is too low, a timing error will be occur and increment the T3-Err counter at the
bottom of the graph.
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Speed [km/h]: enter the estimated average speed of your measurement drive here to calculate the
resolution of your measurement

Length [km]: enter the estimated length of your measurement drive here to calculate the resulting
number of measurement points

Resolution[m]: average distance between two measurement points based on the entered value of
Speed and the settings for the measurement interval.

Points: resulting number of measurement points based on the estimation of the length of the
measurement drive and the settings for the measurement interval.

Clr master lodfile: the data of every measurement point is logged into a text file with file name

coverage.txt. Any additional measurement will be appended to existing data in the
log file. Press this button to delete the contents of the log file. The log file is located in
the sub directory \out.
Skip non moving: Don’t log any measurement points if the speed reported by the GPS receiver is zero
Simulate moving: only to validate the measurement setup; don't click for an actual measurement. The
SW generates a random offset to the coordinates measured by the GPS receiver to
simulate a test drive.

20.2 Status and measurement results

EE EMCview [CO_TEST.prj] - %

File Device Setup Mode About
iy TEKBDX it 54 Stop | LachPoints | | Inewvallms]  Spesd kbl Length[km]  Resulution [l Foints ol master Ingfle
L 10 > Fie | [zo00 -] [30 | Jan | [5e7 ET [ simuiats moving

DIEITAL S@LUTIHHS v skipronmoving | Beep
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Freq C[Hz] 146725000 ¥ — FRQB
HighldBm] 0 7 rmac
LowfdBm] 10

Cable Cor none

Amp Cor none

Anl Car nane

Detector WY

Sweep [ms] aun

FiEWw [Ha] 10000

Span [Hz] 25000

Presmp off

Attenuator [dB] 0
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14:44:30: A -73.268 B -60.77 C -103.40 dBm
144432 4 77166 57.98 C -104.20 dBm |
14:44.34 4 71836 66.74 C 101,80 Bm
144436 4 69,75 B 57 76 C -112.00 dBm 0 5 10 15 20 25 30 35 40 45 S0 S5 B0 €5 70 7S 80 & 90 95 100 105 110 115 120 125 130 135
14:44.35 & 55726 5685 C -104.40 Bm
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14:44:42 4 63,95 B 61.70 C -39.03 dBra R} Freq [Hz] Level & [dBr] e
144444 A 6251 B 5338 C -104.50 dBm Index Status. Drate Lat dec NS Londec Ew 173575000
14:44:46; A 6373 B 5150 C 10040 dBim [134 B o7 [zeereEas N [nmaem: B |
144445 & 5243 6378 C 104,80 Bm Freq [Hz] Level B [dBm]
14:44:50; 4 £4.91 B £5.27 C 100.10 dEm Speed [kmvh] - UTC T3En CETr—
14:44:52: 4 6211 B 6360 C-103.10 dBimi IEB,I]BEM ITSMEE 086 IU
144454 & 5311 B 51.85C 10360 dBm " Freq C [Ha) Level C [dBm] 47,218

o | recentkm fie ’— 47278

| Southout_03122017_144336 kml 146725000 02l 11,505 11,51 1,515 1,52

licenced 120 |Rigol DSAB15S | C:173575000Hz Sp:25000Hz Bu:10000Hz VAV | 2.048MB:2.020MB:1| VD3.00 #6531 [14:44:55

The main graph displays the measured field strength of the observed transmitters on the y- Axis and the index
number of the corresponding measurement on the X-axis.
The GPS data window displays the coordinates of consecutive measurement points.

Index: index counter; number of current measurement sample
Status: displays GPS fix

Date: current date

Lat dec: current latitude in decimal format

NS: latitude north/south

Long dec: current longitude in decimal format

EW: latitude east/west

Speed: current speed

UTC: current time

T3-Err: error counter, counts timer errors caused by insufficient length of measurement interval
Freq A: observed frequency A

Level A: field strength/ amplitude of transmitter A
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Freq B: observed frequency B
Level B: field strength/ amplitude of transmitter B
Freq C: observed frequency C
Level C: field strength/ amplitude of transmitter C

Recent kml file: shows the path and file name of the latest generated kml file: default directory is \out. The kml
file is created automatically and consists of the string out_date_time.kml.

The index file is a text file containing an index for each sample, date, time, longitude, latitude, speed, observed
frequencies and corresponding field strength.
Example:

Index;Fix;Date;UTC;Lat;NS;Long;EW;Speed[km/h];FreqA[Hz];LevA[dBm];FreqB[Hz];LevB[dBm];FreqC[Hz];LevC[dBm]
0;fix;031217;133951.086;47.2786633333;N;11.5031383333;E;19,8164;173575000;-61.62;88500000;-55.71;146725000;-102.30
1;fix;031217;133953.086;47.2785533333;N;11.5031883333;E;23,46484;173575000;-66.53;88500000;-67.06;146725000;-104.70
2;fix;031217;133955.086;47.2784366667;N;11.5032450000; E;24,20564;173575000;-77.26;88500000;-58.54;146725000;-104.80
3;fix;031217;133957.086;47.2783266667;N;11.5033033333;E;22,35364;173575000;-86.61;88500000;-56.00;146725000;-104.00
4;fix;031217;133959.086;47.2782150000;N;11.5033666667;E;22,24252;173575000;-80.06;88500000;-67.07;146725000;-99.37
5;fix;031217;134001.086;47.2781033333;N;11.5034316667;E;21,87212;173575000;-67.92;88500000;-56.49;146725000;-105.80
6;fix;031217;134003.086;47.2780050000;N;11.5034866667;E;19,446;173575000;-72.14,;88500000;-59.98;146725000;-103.10

The KML file can be used to project the measurement drive into Google Earth Professional.

The altitude-profile graph feature of Google Earth Professional is utilized to display a field strength profile. The
[m] unit displayed by Google Earth is equivalent to the measured amplitude in [-dBm]. Consequently, peaks
in the graph represent lower field strength values, means the graph is mirrored on the x-axis.

In Google Earth menu View, reset tilt. If you don’t see the track, in Layers, activate More. In order to see the
field strength profile, click the Edit menu and then show elevation profile.
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