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1 Introduction

Using multiple E-field probes can improve both speed and accuracy of EMC measurements.
This application note describes the EMC32 setup procedure for four LSProbe 1.2 E-field
probes and one LSPM 1.0 powermeter. EMC32 supports using multiple E-field probes in
two scenarios, both use cases are detailed in this document. :

e Additional E-field probes can be used as monitoring devices outside the E-field control
loop.

e E-field values of four probes can be averaged for use inside the E-field control loop.

The E-field probes are identified using the unique serial numbers of the four Computer
Interfaces. The serial numbers can be found out using either of the following methods.

e Find the serial number on the bottom side of each Computer Interface.

e As shown in Figure 1, use the serial numbers displayed in the table after starting the
LSProbe 1.2 TCP server.

e As also shown in Figure 1, query the serial numbers using the “syst:cis? 0" command.

The use of the LSPM 1.0 powermeter is optional, its serial number is not required for the
setup.

Figure 1: Obtaining list of connected Computer Interfaces’ serial numbers

2 Preparation of the EMC32 .DeviceConfiguration Files

In a Multiprobe setup each E-field probe requires a unique .DeviceConfiguration file con-
taining the Computer Interface’s serial number. Create one .DeviceConfiguration file for
each E-field probe using the following steps:
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e Copy ‘LSProbe_1v2_Mode0.DeviceConfiguration’ found in
..\EMC32\Configuration\Others to 'LSProbe_1v2_ModeO_Clixxx.DeviceConfiguration’
where “xxx” is the serial number of the Computer Interface.

e Edit the .DeviceConfiguration file and change line 34 from VisaLinel=*IDN? to
VisaLine1=*IDN?;syst:cis xxx where “xxx” is the serial number of the Computer In-
terface.

e Edit the .DeviceConfiguration file to reflect other field probe settings such as low-pass
filter frequency (line 66) and E-field probe mode (line 45 and 56).

e four new device configuration files needed, one for each enumerated CI of the Field
Probes (see Figure 2(a))

e measurement in Mode O
— EMC32 device configuration file "LSProbe_1v2_Mode0.DeviceConfiguration’ located
in subdirectory of the EMC32 installation path as template used

e the following four files where created with the respective change in line 34 to set the
active Cl for the EMC32 field probe device using the specific configuration file:

e [SProbe_1v2_ModeO_Cl1.DeviceConfiguration
line 34: VisaLinel=*IDN?;syst:cis 1

e [ SProbe_1v2_ModeO_CI2.DeviceConfiguration
line 34: VisaLinel=*IDN?;syst:cis 2

e [ SProbe_1v2_ModeO_CI3.DeviceConfiguration
line 34: VisaLinel=*IDN?;syst:cis 3

e [ SProbe_1v2_ModeO_Cl4.DeviceConfiguration
line 34: VisaLinel=*IDN?;syst:cis 4

e measurement mode is set to O and validated in line line 45 resp. 56 in each file

e E-LP filter set to 150 in line 66 in each file (see Figure 2(b))

3 Preparation of the EMC32 Configured Devices list

e four Generic Field Probes to Configured Devices List added, named
LSProbe_1
LSProbe_2
LSProbe_3
LSProbe_4

e settings for each device:
- General Tab:
Interface Type: VISA
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| v ||C:\ProgramData\EMC3?_\Configuration\0thers | LsProbe_Tv2 Mo...ceConfiguration 3¢
31 [1dentifyl]
i 32 ;Identification Queryl
Home Share View s et ¥
: : 34 [visaliner=rTON?;systicis 1 | cfsenlnameer
B mEereview pane =] Extra large icons [ Large icons 35  VisaResponsel-LUMILOGP
=l ium i EER i - = 36
Navigation [[E Details pane I\fledlum icons Smal?lcans - = e [nitialize]
pane » P EE List = by* 38 ;Initialize on system start
39 Count=0
Panes Layout Curn 40
41 [StartTest]
v X 3 42 ;Initialize on start test
« ™ <« Local Disk (C:) » ProgramData » EMC32 » Configura b lset made
s 44 Count=1
~ Name 45  [VIsalinel=SYST:MOD © ] measurement mode
* 46
i D L5Probe_Iv2_ModeD.DeviceConfiguration :; EE”EF:HP cest
D LSProbe_1v2Z_Mode0_Cl1.DeviceConfiguration 49 Count=0
4 . 50 V1salinel=@l0O00@SYST:LAS:EN ©
D L5Probe_1v2_Model_CI2.DeviceConfiguration 51
H 52 [CheckActivel
E D L5Probe_1v2_Moded_CI3.DeviceConfiguration 53 iWait for probe is active, e.g. laser is on
D LSProbe_1v2_Model_Cl4.DeviceConfiguration :g sl?s‘:fzielfMEAS'MUD?
u L5Probe_1vZ_Moded_Radar.DeviceConfiguration 56 [VisaResponsel=0 measurement mode
57
D L5Probe_1v2_Moedel_Radar2.DeviceCenfiguration 58 [setaxis]
D L5Probe_1v2_Medel_test.DeviceConfiguration gg :Egg:inaa;ogss:tglng the measurement axis
[ LSProbe_1v2_Model DeviceConfiguration g; Count=g
& D LSProbe_1v2_Moede3.DeviceConfiguration 63 [SetAvgCount]
. i 64 ;Command for setting the averaging count of measured values
= D L5Probe_1v2_Moded_Radar_Burst.DeviceConfiguration 65 Coupt=1
12items 4 items selected 15.6 KB 66  [Visalinel=MEAS:E:LPF 150 |ELP<ter
. 67
(a) EMC32 decive configuration folder, new con- (b) DeviceConfiguration file for Cl 1

figuration files

Figure 2: Preparation of LSProbe 1.2 device configuration files

VISA Device Identifier: TCPIP0::127.0.0.1::10000::SOCKET as environment

variables LSPROBE_HOST and LSPROBE_PORT are set to localhost and 10000
- Properties Tab:

RF Parameters: according to LSProbe 1.2 manual

Cl specific configuration file loaded

(see Figure 3)

e LSProbe_1, LSProbe_2, LSProbe_3, LSProbe_4 are each set from virtual to physical
= serial number field in General Tab: string LUMILOOP, LSPRobe,1.2,Mar 6 2018..
turned blue, for each new physical Field Probe a client connection was opened in
LSProbe_TCP_Server, four in total, see Figure 4

e Combined Field Probes device out of MultiFieldProbes to Configured Devices List
added, see Figure 5

e settings:

- Properties Tab:
Field Probe Device Selection: LSProbe_1, LSProbe_2, LSProbe_3, LSProbe 4 set,
see Figure 6

- Test Tab:
set Field Probe Combination to Average to compute averaged E-field value over
all selected Field Probe Devices, see Figure 6

Additional devices needed for simulated EuT test (see Figure 7)
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AR FMB004 LSProbe_2 FieldProbes Generic Fiel..  VISA TCPIPG... Vitual
AR P70 | 5Piobe 1 FisldFiahe: Geneiic Fiel ¥l TCRIPD. Witual
AR IF4000
AR IF4458
é?;ﬁ?um General Propeties | Test |
EBNSIIC E\ea EIOEB RF Parameters Carrection Tables
HI 4413 -
Hi 4422 tdin. Frequency 0000 MHz
HI G005 Configuration File
HI 053 Max. Frequency | EO00 GHz [LSProbe_1v2_Modell_CI1 |
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HIB122 Level Unit i - pen
HI 6153
IFIEFS6 Owerload Level 1000.0 %/m Path: C:4ProgramD ata\E MC32\Configuration®Others
Narda EMC-300 et :
oise Level 0100 ¥ém — :
:::: Egifxsau 5 LS Frobe_1v2_ModeD B (SFuobe_1v2_Mode3
Narda NBM-550 Monitar Settling Time 02 s P L.SProhe.j w2 Moded_Fadar_Burst
Marda NEM-Sxx Fiobe_Tv2 imndel_| PSlepe\ Stimer R5232
Marda PHM DR [~ Do Probe Zeroing /9 5Piabe_1v2_Model_C13
Mards PrME0S3 P L5Probe_1v2_Mode0_C14
PhM SB-10 L9 LSProbe_1v2_Model)_Radar
RadiCentre: B 5Pobe_1v2_Modal)_Fiadar2
RadiSense ﬁ L5Probe_1vZ_Model_test
RadiSense =12 V1B SProbe_1v2_Model
DK 51-200
DK 51-300
|1 WG EMR-20 [al Cancel
51079 Gensratars . File Name [F5Prote_1v2_Moden_Cit
File Fiker, [ [al ~| u

0K Cancel

Figure 3: Four Generic Field Probe devices added, specific properties set and device configuration
file loaded

.| Device List

EM( Devices: Configured Devices:

AR FI7000 ~ Mame

| Device

[ Tupe [intetace [ Addwsh [ Stat [

AR FM1000
4R FM2000
4R FMS004
4R FM7004

L5Probe_d
L5Prabe_3
LSProbe_2
LSPrabe 1

FieldProbes
FieldProbes
FieldProbes
FieldProbes

ViISh
VIS4
ViSh
YIS,

TCPIPD.... | Vitual
TCPIPE: . | Physical
TCPIPD.... | Physical
TCRIPD... | Physical

Generic Fiel
Geneic: Fiel
Generic Fiel
Generic Fiel...

AR IF4000
AR IF4456

AR IFFO00

ETS HIE100
Geneiic Field Probe
HI 4413P

HI 4422

HI 6005 .
HI 6053 22

HI 6108 VISa =]

General | Properties | Test |

Inteitace

HIE122 154 Device dentifier
HIB153

IFI EFS-6
Narda EMC-300

Marda PG Description

LSProbe_4 - Generic Field Probe - FieldProbes X

TCPIP0:127.0.0.1:10000: SOCKET

State

 Virtual

Narda NEM 580

Marda NBM-550 Manitor
Marda NEM-Gux

Harda PMM ORD3
Narda PHME053

PMM SB10
RadiCerntre

RadiSerse

RadiSerse XvZ

TDK §1-200

Serial number
‘LUM\LDDP,LSPWEEJ 2Mar 62018

Fittntare Yersion

Caiibration vaiid urt
[ Confoue

TOK $1-300
WG EMR-20
Generators ©

oK. Cancel

aK Cancel

Figure 4: State of Field Probe devices changed from virtual to physical, four TCP client connec-
tions are established
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| Device List () x
8 3 W X ‘ | ")\
Devices: Configured Devices:

(o] Amplifiers Name | Device | Tupe | Intetace | addvsH| State
Antennas LSProbe_4 FieldProbes Generc Fiel WVISA TCPIPD: Wirtual
AntennaT owsrs LSProbe_3 FieldProbes Generc Fiel WVISA TCPIPD: Wirtual
Amglenerators LSProbe_2 FieldPrabes Generic Fiel..  VISA TCRIPD... Virtual

lef] FieldPiches LSProbe_1 FieldProbes Generic Fiel..  VISA TCRIPG:.. Virual

FE"T'ELWS LSPM Powertieters Generic Po. WVISA TCPIPD:..  Virtual
rterlac Generic Field Probe FieldProbes Generic Fiel..  VISA TCPIPC:..  Vitual
LISN:

Mmisﬂmg Combined Field Probes MultiFieldProbes  Combined Fi..  None 2 2
Ml el obes 4-Pabe-Setup ultiFieldProbes Combined Fi... Mone
Combined Field Probes @ Combined Field Probes - Combined Field Probes - MultiFieldProbes X
Dscilnscopes
Pasitioners General  Propesties | Test I
Powertdeters
Fecaivers
Slidebars
SwitchUnits i~ Field Probe Device Selection
SystemCantrols
Transducers Probe 1 L5Probe_1 vI
Triplel oops
TumT ables
Probe 2 L5Probe_2 'I
Piobe 3 L5Probe_3 |
Probe 4
ok Cancel
Ok Cancel
| m— —I B
Figure 5: Combined Field Probe device added
@ Combined Field Probes - Combined Field Probes - MultiFieldProbes *

General I Properties

Field Probe Combination

Meazured Value
41781 ¥/m
 Maximum
Measure |
€ Miniraum
{* Average
ok Cancel |

Figure 6é: Field Probe combination set to Average
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Signal Generator: SMB100A
Powermeter: NRP ChannelA
Amplifier: Generic Amplifier

Antennae

Interlock Circuit

Corfigured Devices:

Mame
SMB1004

e | AddUSN | Stae |

GPIBO 28 Wirtual

n.. GPIBO 12 vitua

ic: Fiel VISA TCRIPD: Physical

WISh TCPIPD: Physical
TCFIPD...  Physical

TCPIPD: Physical

TCRIPD,.. Vit

[ZIHRP Channel &
LSProbe_4

MuliFisldPiobes  Combined Fi..  None
Anternas Anterna Hone

oK Cancel

Figure 7: Final EMC32 Device list

4 Configuration of EMC32 EuT Monitoring Setup

Monitoring of four separate isotropic E-field values, named "4Probe_EuT_Monitoring+AVG",
see Figure 8(a):

e four Channels added, named LSProbe 1, LSProbe 2, LSProbe 3 and LSProbe 4
e Measurement Axis each set to XYZ(isotropic)
e Display tab: each Y-Axis Maximum set to 100, Unit to be displayed set to V/m

Monitoring of averaged isotropic E-field value over the four field probes, see Figure 8(b):

¢ fifth Channel added, named AVG LSProbel-4
e Measurement Axis to XYZ(isotropic)
e Display tab: each Y-Axis Maximum set to 100, Unit to be displayed set to V/m

5 Configuration of Hardware Setup for EMS radiated

e new Hardware Setup for EMS radiated named "HW Setup 100M-1GHz" added
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@ evcaz _ =
Fle Tet Report Toble Bros Window 7 |EWT Menioiing - [#Probe Eul Mentoing=AVS] | I
p— = — o EUT Informatian
[~]
b=AREHIEIS R foore B
EMC32 Bxplorer 2 rene> |
Ho | Active | Name [Meas. Device [Conversion |MaGo [hictions
g:saz = i 1 L5Piobs 1 LSPrcbe_1 MEAS No Action
yetem e i o
() Caltraton Sequerce L5Picbe 2 LSPiobe_2 MERS o Acion 2 L5Probe 2 L5Probe_2 MEAS >5 Mo Action
(33 Caltvation Setups LSProbe 3 LSFiobe_3 MEAS No Action -2 LSPioke 3 LsProbe_3 MEAS >5 Mo Action
(3 Correcton T ables LsProbe 4 L5Prabe_4 MEAS No Acton 4 L5Probe ¢ L5Probe_d MEAS 55 No Action
3 EUT Information VG LSPrabe14_ Combined Fiekd Probes MEAS No Acton Combined Field Probes |MEAS
2] Frequency Lists
2 Graphics
£ Hardware Setups
-3 EMS radiated
5] Hw Setup 100M-16H:
£ H Setup 30M16GH: Y I T T T
-] Lini Lines Chamnel Hardware Display: Moo Aclons Oplons
() Refetencs Calbratons Channel Hardware | Dispay | MNeGo | Actons | Oplions
23 Report Setups
3 Reports
(] Tables
£ Test Templates
2 EMS Auto Test
-3 EMS Sean
) EMS Scan 30M-1GHz [Moritoing L SProbe_t1 LSPrabe_t
EuT Mariarin [Feas Ans 72|
=g 5 onitoring._syzmag ! [Monitoring-L5 Probe_1 [Combined Field Frobes
onioing Combo Mode: AVG ~
Meas. Az X1Z
L5Probe_{
£3 Test L5Probe_2
P L5Probe_3
b Cort Poner 304153 AddCharrel | Delee Charnel | Cancel oK %
- gddCharel | Delete Channel | Concel | ok |
wese-ec;c [

(a) Single probe monitoring (b) Averaged E-field monitoring

Figure 8: EuT-Monitoring setup

e frequency sweep is to be done between 100MHz and 1GHz
= in Modify Fregs subdirectory
- Start Frequency set to 100MHz
- Stop Frequency set to 1GHz

see Figure 9

@ o - ] *
File Test Report Table Extras Window 7

ExEgEE A6 E5S B 88

EMC32 Explorer n

| Hardware Setup - [EMS radiated\HW Setup 100M-1GHz] [EMS radiated]

EMC32
B3 Spstem
(C1 Calibration Sequence
1 Calibration Setups
(C1 Carrection T ables

100MHz - 1GHz |

Generic Amplifier

I SMB1004

(1 EUT Infomation 3 7
] Frequency Lists e %
1 Graphics
B4 Hardware Setups
- EMS radisted =3
=7

=] AW Setup 100M-1GHz

| S

% HWw Setup 30M-16GHz
LB HW/ Setup 30M-1GHz dB FoET [ antenna [“<no devices  [Combined Field P
-] Limit Lines <no pate
-] Reference Calibrations Generic Amplifier-Lt Modify Freqs X
-(_] Repart Setups :
-] Reports r— Start Frequency MHz
<[] Tables I <ho device>
(44 Test Templates | Stap Frequency IW GHz
-] EMS Auto Test =
B3 EMS Sean NRP Channel & <no device>
) EMS Scan 30M-1GHz Speed Nomal I(nu settings> Ok | Cancel
(1 EuT Manitoring CF: Connection Paint to Shielded Room
] Tests
Add Subrange... | Madify Freqs I| Delete Subrange | akK | Cancel

v10.35.02 - EMC32

Figure 9: Hardware Setup "HW Setup 100M-1GHz"
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6 Configuration of Template for EMS Scan

e new EMS Scan for EMS radiated added, named "EMS Scan 100MHz-1GHz", see Fig-
ure 10
e General Settings tab:
- Harware Setup: "HW Setup 100M-1GHZz"

e Frequency Tab: Subrange added
Start Frequency: 100 MHz
Stop Frequency: 1 GHz
Setp Mode: LIN

Step Size: 100MHz

Dwell Time: Os

= 10 Measurment points
e Leveling Mode Tab:
- LevelOn: Transducer Power
- Power Measurement: Forward Power

e Level tab:
- Immunity Level Unit: W
- Constant Immunity Level: 50 Watt

@ emcaz — u] X

File Test Report Table Extras Window 7

BRI WA I -,

H 1
| EMS Scan Template - [EMS Scan 100MHz-1GHz] [EMS Radiated] x

EMC32 Explorer [

General Settings | LevelingMode | Leveling Options | Test Std Options | Options )

EMC3Z
=23 Spstem EMC Test Standard Irmunity Lesel Urit Hardware Setup
-] Calibration Sequence
[ Calibration Setups IA“““”“E'l""ﬁ'ﬂ"'IL LI IW LI IHW Setup 100M-1GHz —I
-] Corection Tables
-7 EUT Information

Frequency Lists
% Gra?:hmsJJ Dveel Time | Level Swesp

£ Harchware Setupe DOMHz-1GHz | 100MHzLIN odulation 0 0:  |OFF DB
] Limit Lines

2] Reference Calibrations
-] Report Setups

-1 Fieponts

~[Z] Tables

-3 Test Templates

w00 EMS Auta Test 1

E| EMS Scan Frequency Lewel T Device Setups T Actions Delele Subrangs

4} EMS Scan 100MHz-1GHz = |
. e EMS Scan 30M 16Hz StatFrequency [T00 MHz Step Made LIN - Add Subrangs |
-4 EuT Manitoring

1Probe_EuT_Monitoring_syzmag Siop Frequency [1 GHz Slep Size 100000 MH:
-3 4Pobe_EuT_Monitaring )
3 4ProbeEuT_Monitoring VG Duwell Time 0.000 5 System Monitaring |
- 4Probe_EuT_Monitoring+4VG_2_Plots Meas. Paints l'lﬂ—
B Tests Exclude Frequency Bands |

LKy Const Power 30M-1G

I~ Use Frequency Tabie ey Telis x|
— - I™ Use Frequency Table only |<nnne> _I Cancel I

T E—
Figure 10: EMS Scan Template setup "EMS Scan 100MHz-1GHz"
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7 Configuration of EMS radiated Test

e EMS radiated Test added, named "Const. Power 100MHz-1GHZz", see Figure 11
e Template for Immunity Parameter: EMS Scan 100MHz-1GHz
e template for EUT Monitoring Parameters: 4Probe_EuT_Monitoring+AVG

Mew Test - [EMS Radiated] >
Test Definition T Test Level T Report
i~ Test Control Parameter
| TestName [ Const, Power 100MHz-1GHz |
Test Method |EuT Qualfication |
i~ Immunity Parameter
|-|-|»>]] [Tempiaiz  [EMS Sean 100MHz 16Hz ]
Level on @ Sensor " Reference Calibration
[<ranes =
[~ Limit Power to Reference Calibration Table
% |<rone> _I
Add Offset |U,g dB
— EuT Monitoring Parameter
@ [ Templats [4Prabe_EuT_Manitoring+2s

Figure 11: EMS radiated Test setup "Const. Power 100MHz-1GHZz"

8 EMS radiated Test "Const. Power 100MHz-1GHz" results

After the Test was run in simulation mode the resulting plots depicted in Figure 12 were
obtained.

The EuT Monitoring setup can be adapted to show the E-field values of the single probes in
one graph and the averaged values in another one.

e duplicate "4Probe_EuT_Monitoring+AVG", named "4Probe_EuT_Monitoring+AVG_2_Plots"
e Display tab for Channel LSProbe 2, LSProbe 3, LSProbe 4:

- uncheck Display Graphics Diagram by Default

- check Show Trace in Graphics Channel with channel 1 selected, see Figure 13

Create new EMS radiated Test:

e EMS radiated Test added, named "Const. Power 100MHz-1GHz 2 Plots"
e template for Immunity Parameter: EMS Scan 100MHz-1GHz
e template for EUT Monitoring Parameters: "4Probe_EuT_Monitoring+AVG_2_Plots"
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Figure 12: Test result of EMS radiated Test "Const. Power 100MHz-1GHZz"

- Optiarr
EUT Information

<rones

=

Active | Name

[Meas. Device

[Conversion [Nafio

[ Actions

LSProbe 1

L5Probe 4

AYG LSProbel-4

LSProbe_1 MEAS
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Figure 13: Plot all single field probe E-field values in single graph
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After the Test is run the plots can be personalized, e.g. plot legend, symbol on trace at

measurment points,... see Figure 14

@ EMC32 [Const. Power 100MHz-1GHz 2 Plots] (") - X
dras Window 7
W & 88 0 -8 -
1% At @ SRS (D88
0 [isprobe 1) 50 % Frney at
A e Nogo Limitl € =
p o g 100 Lt 100.000000 M
S [ iw S w0
LH D = 0000000
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a 1 P » 1.000000000 GI
il g 2 1000.000000 —
HESIIRE S g 5 0 - i e
H % 20 X 0 X % % v [enmm e
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nputl Tumiable % 01 = T
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Figure 14: Test result of EMS radiated Test "Const. Power 100MHz-1GHz 2 Plots"
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