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1. EXAMPLE IEC 61000-4-39 LF TEST WITH NSG

4070C-LFCP

1.1. Basic settings

“3) icd.control
File Standards Help

Standard Test

A b3

Vector Test

o & &

TestResult Generdl Setup  Open Instrument | Device Control  Device Transfer

General Setup

Device Events Password Settings )

Device: NSG 4070-LFCP ~ ‘
Interface: Software Nn.:
License: | UIMEQ-I0200-X2YZG-H8K1P-52725-TMOBDDWNE ‘
Mode: (O simulfation (Software only)

?)Test Systemn [] show Communication Monitor

Power Amplifier
Frequendies: 0.009 - 50 MHz

Power Limit: | 80 W

[ External Directional Coupler

Signal Generator
Freguencies: 0.009 - 50 MHz

Output Limit: | 10.0 dBm |
Qutput Delay: | 50 ms

E 0K i Cancel

lcd.control

Clicking on “General Setup” opens the generator
settings menu.

Select the appropriate generator model.
If necessary, configure the interface.

Enter the license number from the license certifi-
cate. The associated serial number is displayed in
the left field.

Select “Test system” for operation with connected
generator. Choose simulation to control the set-
tings, to get to know the program especially if there
is no hardware.

If necessary, set limits for the connected hardware.
“Power Limit” limits the forward power. This avoids
that in case of error, e.g. Power meter for the mea-
surement of the target level not connected, the gen-
erator fully controlled and thus the power amplifier
gives full power and thus the connected hardware
is damaged. , Output Limit” limits the output level
of the signal generator and is e.g. to 0 dBm if the
maximum input power of the connected amplifier
is limited to 0 dBm.

Whenleavingthemenuwith“0OK”, the*idn?Command
is sent to the device. If the answer is correct, the
program changes to the main menu. If there is no
connection, an error message appears. example:

Device Error x

| Mo Answer frem device NSG 4070B-80!

By clicking on “OK"” the program changes again into
the settings.

If the hacking is set, the NSG 4070 expects the
forward power at channel 2. For operation with
the internal power amplifier and internal directional
coupler, the hook must not be set.



1.2. Selecting and loading the test configuration

) icd.control
File Standards Help
g a ¢ o B
Standérd Test Vector Test TestResult Testfesut | GeneralSetup Open Instrument | Device Control  Device Transfer . .
B Click here to open the library.
M Click here to open the configuration.
Standard Selection X
ts Aircraft | Selected Fie
H-«f» Automotive Mame: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz
-« Industry Date: 15.07.2021 17:57:37
=€ Basic

-} CISPR Generator: MNSG 4070-LFCP

Description
Electromagnetic compatibility (EMC) - Part 4-39:

IEC 61000-4-16 Testing and measurement technigues
«f» IEC 61000-4-19 Radiated fields in close proximyty - Immunity test
i-«fs IEC 61000-4-31 -
e.f. IEC 61000-4-28 (Edition 1, 2017-03)

=< Edition 1, 2017-03
-»> IEC 61000-4-39 (Edition 1) - HF.nr_

>
> IEC 61000-4-39 (Edftion 1) - HF_210716.nrm
A 1EC 51000-4-39 (Edition 1) - LF.nr_
- > IEC 61000-4-39 (Edftion 1) - LF_210616.nrm
4

>

>

>

IEC 61000-4-39 (Edition 1) - LF_210716.nrm

IEC 61000-4-39 (Edition 1) - LF_210720.nr_

IEC 61000-4-39 (Edition 1) - LF_210830_digital_outy
IEC 61000-4-39 (Edition 1) -

LF_externer_Richtk_211
G-« UL

<> Generic

[H-ef» Manufacturer

[-ef» Medical hd

Delete Cancel
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1.3. Calibration (test level adjustment)

Il select “calibration” to set the test level setting for the connected hardware.

W select “setup Standard” to change the basic settings for this test. See the
example below.

M Select here the LAS 6120.

1) icd.control|- Setdp Current clamp: Internal Power Meter - Monito ] X
Calibration  Vjew |Help SR e W
e g .
»

e CONTROL

General Setup r| [Ajm] Conversion: Teseq FSL 6040 51 [Gleeley
) IEC N R

000-p-39 (Edition 1) - LF. - [m] x
8

Test Calibration

3
Standard: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz
= 5 . 1
Frequency: | 0.009000 MHz |15 -[0.150000 MHz |5 [ Use Limiter e e o
Step: 0.010 = [z v Forward Power: Internal Power Meter - Forward
mrr mrr
[Afm] o [ERERE] dBm g MHz
| [dBm] Attenuation: Teseq NSG 4070 - Forward Coupler internal (@@)EE)
113 B
Level:
0.7 [ievel4 ¢
Level 3 Level 3 B
o ' [Level 2 4
9.3 A Cievel 1 2
3 | 2
22 | 10 ktiz 100 kHz 1MHz
8.0 : B seeps: 15 Loop Current: Internal Power Meter - Loop
10 kHz 100 kHz 1MHz  Test Time:
00h 00m 43s ,—} ,—} ‘_I rI A |—} I_I \_I I_I MHz v
Coupling Device: |LAS 6120 ~ ﬁ » Start . .U
[A] Conversion: Teseq CSP 91604 [GlSlele]
« Check
]
Field Probe: Internal ~ || 5
&
Forward Power: | Internal | 3
Loop Current: | Internal i - ) 1
10 kHz 100 kHz 1MHz

Signal off IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz NSG 4070-LFCP

B choose “Calibration”.

W with avalue of, for example, -6 dB, the level would
be lowered by 6 dB at each frequency step and
then gradually increased to the target level. A level
reduction may be required by the standard. During

Stndardsetup a calibration (procedure for setting the test level)
le: e Calibration i H
e 902 i -5 o e Tj e these requirements do n_ot us_,uall)_/ exist and a value
S Ercmm ¥ of 0 dB shortens the calibration time.
Electromagnetic compatibiity (EMC) - Part 4-39: LEmIEERTD G T -
R Rahads o ooy iy st Mo Reguaton Step: =
(Edition 1, 2017-03) Regulation Step Delay: S
[ Message at Test Start: Settings
[ Additional Level Offset: 0dB
[ check Level Consistency: 3d8

Diagram Autoscale

e otk

B Click "OK"” to save the settings.

lcd.control



— 1 select “view"” and “Show Test Setup” to display a sample image for the test

setup.
-3) icd.control | Setup
Calibration  View Help
G 8¢
Last Test Result General Setup
Calibration Setup for [EC 61000-4-39 (Edition 1) - $kHz .. 150 kHz n

* NSG A070DC-LFCP / NSG 4070C-110
** Only for NSG 4070C-110
— Do not use this connection if using an external power amplifier?

TASEO
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W sSetthe testlevel.

__Hl Adouble-click into the diagram opens the following
menus.
) ic [} b
Calibration View Help ]
@
» &N ONTROL
Last TestResult | General Setup [Afm] _Conversion: Teseq F5L 6040_51 esaq
) dition 1) - LE.ni — [m]
) - 8
Hee  wees meo ENENEE | |
Test Calibration
3
Standard: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz
= 5 : 1
Frequency: | 0.009000 MHz |5] -[0.150000 MHz | -5 [ Use Limiter e s e
Step: 0.010 o MHz v Forward Power: Internal Power Meter - Forward
el
[am] o [ERRRE] MHz
| [dEm] Attenuation: Teseq NSG 4070 - Forward Coupler internal (@8 &E)
113 : B
1 Level:
0.7 3 [l Level 4 ¢
Level 3 : [ Level 3 7
10.0 ! [ievel 2 <
9.3 A Oievel 1 2
! | ©
22 | 10 ktiz 100 kHz 1MHz
8.0 ; B Steps: 16 Loop Current: Internal Power Meter - Loop
10 kHz 100 kHz iMHz  Test Time:
00h 00m 43s | R v e
Couplng Device: | LAS 6120 v|[@ [»p st L.LJ L. U
[A] Conversion: Teseq CSP 91604 [GlSlele]
« Check
8
Field Probe: Internal |
5
Forward Power: | Internal ~ | X 3
Loop Current: | Internal i - ) 1
10 kHz 100 kHz 1MHz

Signal off IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz NSG 4070-LFCP

Measuring Instrument Settings X

Name: [ Intemal Power Meter - Monttor.mc Type: | Cument camp

Description: | IERRESGEL

Measuring Input Diagram Y-Autoscale
Monitor Input  (ch1) [dBm] Display Unit:  Afm Max: | 0 A/m —
Forward Power (forw) [dBm] T : ., = . . . R
Reverse-Power-teh b Exponent: [0 = Mn: [OAm = H Please note, this window is valid for power meter
Analag Input [V] voges [4 [ xDighs: [3 % channel 1. It means, the sensor loop needs to be
el T connected to power meter channel 1.
Cluigh: [poo0A/m |- Attenuation: | none ~|l

Otow: |0.000 A/m = Conversion: | Teseq FSL 6040_51.cp
Measuring Time
Delay [5] : T B Measre
9 T
Count: 1 = L—De\sy—|

| Select here the file which contains the correction
data for the loop sensor. Clicking on the icon
opens the file.

K Cancel

B Click "OK"” to save the settings.

lcd.control



Measuring Instrument Settings

Name: [ Intemal Power Meter - Forward.mcf Type: | Forward Power
Description:
Measuring Input Diagram Y-Autoscale
Monitor Input  (ch1) [dBm] Display Unit: | dBm Max: | 0 dBm -
Forward Power (forw) [dBm] = =
Exponent: 0 = Mn: [0dBm -
B
Analog Input [V] Y-Digits: = X-Digits: =
Alarm Levels Comrections

Attenuation:

[High: | 0.000 dBm —
Oiow: [0.000 dBm -

Measuring Time

Teseq NSG 4070 - Forward Coupler intert v | ...

Delay [s] : T Trigger ] Measure
o T
Count: 1 = L—De\sy—
K Cancel
Measuring Instrument Settings
Name: [ nternal ower meter - Loop.mcf Type:  Loop Curent
Description:
Measuring Input Diagram Y-Autoscale
Monitor Input ~ (ch1) [dBm] Display Unit: A Max: 0 A —

Forward Pow w) [dBm = =
) () Exponent: |0 S Mz [0A -
s o b
Analog Tnput [V] voges: (3 |% g =
Alarm Levels Corrections
CHigh: | 0.000 A — Attenuation: | none ~ |
Otow: |0.000 A - Conversion: | Teseq CSP 9160A.cp
Measuring Time
Delay [5] : T B Measre
9 T
Count: 1 = L—De\sy—|

e

Cancel

icd_control_App_Note_IEC_61000_4_39 EO1

M Please note, this window is valid for the internal

power meter, which is used for measuring the
forward power.

Select here the file Teseq NSG 4070 - Forward
Coupler internal.los. The correction data is auto-
matically updated at calibration or test start.

Click "OK” to save the settings.

Please note, this window is valid for power meter
channel 2. It means, the current clamp needs to be
connected to power meter channel 2.

Select here the file which contains the correction
data for the current clamp. Clicking on the icon
opens the file.

B Click "OK"” to save the settings.

TASEO
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B Click on “Start” to execute the calibration..

C nternal Power Meter - Monitor [m] *
Calibration  View Help T Er=a (¥
l—\ Q& EEAgE] A/m [EARN] MHz
» L ONTROL
Last TestResult | General Setup [A/m] Conversion: Teseq FSL 6040_51 eaag
) IE - LF.n - O >
) - 3
Hee s meon NN | | .
Test Calibration
3
Standard: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz
= = § 1
Frequency: | 0.009000 MHz | 3| -[0.150000 MHz | -5] [ Use Limiter e s e
Step: 0.010 o MHz v Forward Pawer: Intemal Power Meter - Forward
[A/m] ¥
[dEm] Attenuation: Teseq NSG 4070 - Forward Coupler internal (@8 &E)
113 : B
: Level:
0.7 [ievel4 ¢
' 7
0.0} Level3 ! Level 3
" ] [CJievel2 4
9.3 ! Al Otevel1 z
3 | 2
22 | 10 ktiz 100 kHz 1MHz
8.0 ; B seeps: ds Loop Current: Intemal Power Meter - Loop
10 kHz 100 kHz 1MHz  Test Time:
00h 00 43s IR A InEnEnnl MHz
Coupling Device: | LAS 6120 v @ » Start UL UL UL
[A] Conversion: Teseq CSP 91604 eaag
« Check
]
Field Probe: Internal |
&
Forward Power: | Internal K - ] 3
Loop Current: Internal ~ # 1
10 kHz 100 kHz 1MHz

Signal off

IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz NSG 4070-LFCP

Attenuation Data X

The forward power instrument uses a correction file for the

directional coupler from another generator!
Load data from device?

| Ja | Mein

Abbrechen

B Click "Yes” to load the directional coupler from

lcd.control

the NSG 4070 to the file Teseq NSG 4070 - Forward
Coupler internal.los.



M Inthe diagram, the achieved levels are displayed as
blue dots and the target values as a red line.

M Below the diagram, a table displays the values
of frequency, target level, read level, loop level,
forward power and generator power.

M The instrument shows the measured magnetic field
strength with the loop sensor.

) icd.c Curre — er - Monitor [} pas
Calibration View Help
= v
¢ I /- -
o\ i CONTROL
Last TestResli | General Setup [A/m] Conversien: Teseq FSL 6040_51 cloleey
“8) IEC 61000-4-39 (Edition 1) - LF.nr_s2 — O e
10.2
[Ajm] 10.05 A/m / 0. 130 MHz
10.0
i3
9.7
0.7
9.5
00 Leve 3 i —— o . 10 kHz 100 kHz 1MHz |
Forward Power: Internal Power Meter - Forward
9.3
[ ~
8.7 [EERE] MHz
6 [dBm] _Attenuation: Teseq NSG 4070 - Forward Coupler internal (©BYEJEY
10 kHz 100 kHz 1MHz
Mo,  Freq. [MHz] Level [A/m] Read [A/m] Loop[A/m] Fwd.[dBm] Gen.[dBm] & 2
9 0.080 10.00 10.08 10.24 25.71 -24.30 25
10 0.090 10.00 10.06 10.27 26.08 -24.30 __Jj
11 0.100 10,00 1000 1026 2649 -2430 e
12 0.110 10.00 9.990 10.28 26.90 -24.30 2
hd 10 ktiz 100 kHz 1MHz |
Testpoint: 13 / 16 (0.01 MHz) Loop Cukrent: Internal Power Meter - Loop ‘
Modulation: CW/ V]
= A
Frequency:  0.12 MHz - Amplifier: Internal Test Time: 00h 00m 14s =
= [a1 nversion: Teseq CSP 91604
Level: -24.2 dBm - Remaining: 00h 00m 03s eoaq
RF Output: [ ]
81%

Begin new Testpoint IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz NSG 4070-LFCP

LM The instrument shows the measured current.

LM The instrument shows the measured forward
power.

TASEO
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Calibration Repart

Range
Freguency: 0.009 - 0.15 MHz, 0.01 MHz
Level: Level 3

Coupling Device

Name: LAS 6120
Range: 0.009 - 0.15 MHz
SNo:

B After successful calibration, the operator

Environment

Temperature:

Note:

Description:

Cancel

prompted to save the file.

B A comment can be inserted.

B Click “Save” to save the settings.

Save calibration

Existing Calibration Files:

LAS 6100, Level 3, 0_15 - 26 MHz_210716.cal
LAS 6100, Level 4, 0_15 - 26 MH
LAS 6100, Level 4, 0_15 - 26 MH
LAS 6100, Level 4, 0_15 - 26 MH

LAS 6100, Level 4, 0_15 - 26 MH;

LAS 6120, Level 1, 0_009 - 0_15 MiHz, 0_01 fz_210620.cal
LAS 6120, Level 3, 02009 - 015 MHz, 0_01 MHz_110_210831.cal

LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_210714.cal
LAS 6120, Level 3, 0_008 - 0_15 MHz, 0_01 MHz_210716.cal
LAS 6120, Level 3, 0_002 - 0_15 MHz, 0_01 MHz_210720.cal

B A file name must be assigned.

File Name:

r
LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_210023

B Click “Save” to save the calibration.

lcd.control



PowWer
Amplifier

/ , i 102,85
Adaptor WBNC/Banana  LE273

DTN in mm

1.4. Test
B Select “Test” to switch to the test mode.
B Select “View” and “Show Test Setup” to display a
sample image for the test setup.
«8) licd.control - Setup - ] x
Calipration  View Help
(Y
FIR, ) ICDCONTROL
Last{Test Result General Setup
) |IEC 610004 dition 1) - LF.nr_ — a x Loop Current: Internal Power Meter - Loop
Test  calibration =B
Standard: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz [l _Comversion: Teseq CSP 91504 GOSN
= - e e
Frequency: | 0.009000 MHz |5 -[0.150000 MHz | 5] FUse Limiter 8
Step: S Mhe v AMlkzeon  v||
Dwell Time: 2.0s -
= 3
[ /m} ¥
| 1
0.7 3 § 10 kHz 100 kHz 1MHz
! e T En 55035 (2017)
10.3 Orevel 4
i ; FlLevel 3 02-2 (2021) - Stripline
10,0 Levels DL:::IZ I Gs 95002-2 (2021) - Stripline
5.7 ‘ A| levelt ILoutput I cnH - ENSO310 (Rev. M) - BCI
1
%3 IEC 61000-4-31 (Edition 1)
‘ = = (Edition 1)
Test Setup for IEC 61000-4-3% (Edition 1) - 9 kHz .. 130 kHz n
T Radistion area panel
{100 x 100 mm plats)
] 3
: : Currant zsnzor "\xu..a W05 10068
- H N e e — —
waly ¥ ] ; e %
nseaozor  [TIIT] k4 ; |
iAMP | RLA 6120-20 |
10UT =B
@ | - I EUT 102a8
' i
Generator T H_.F:—___‘

¥
/X/ B Directionl ca:ier

* NSG 4070CLFCP / NSG 4070C-110
*= Only for N3G 2070C-110

— Do not uze this connection if using an external power amplifier!

icd_control_App_Note_IEC_61000_4_39 EO1
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B Cchange in “Setup standard” eg. the lowering of the
level per frequency step according to the standard
specification. Click on the edge of the window if the
“Setup Standard” switch is greyed out.

B change the dwell time according to the standard
specification.

Il Adouble click into the diagram opens the following
menu for selecting the current probe.

“8) icd.control - Sety — [} s
Calibration View Hlelp
G E
> o\ -3) ICD.CONTROL
Last Test Result Geheral Setup
) IEC (efiition 1) - LF.fir_ - u] | | Loop Current: Internal Power Meter - Loop

i A I Mz

Test  calibration o

A]  Conversion: Teseq CSP 9160A [Glolele]

Standard: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz

Frequency: [ 0.000000 MHz | |5 -[0.150000 MHz |5 EAUse Limiter a

Step: 0.010 = (e v AM 1kHz 80% 7
Dwell Time: 2.0s —
= 3

[A/m]. ¥
: 1
0.7 : o 10kHz 100 kHz. 1MHz
: . [ EN 55035 (2017)
10.3 [revel4
0.0 Level 3 MLevel 2 M GS 95002-2 (2021) - Stripline
: 1 [Level 2
9.7 : A| Otevel1 |_output I cnH - ENSO310 (Rev. M) - BCI
[}
%3 B9 1EC 61000-4-31 (Edition 1)
00 ‘ B seeps s
10 kHz 100 kHz 1mHz  Test Time: [[@ BSH EMV-AB (2020) - Injected currents
00h 00m 43s
Coupling Device: |LAS 6120 ~||@ P start E > DNV-GL CG-0339 (2019)
Calibration File: | LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_2109: ~ @ |« Check [ DIN EM IEC 55014-2 (2020) - Chapter 5_3
Loop Current: | Internal ~ || ¥#| | = Add Monitor I V8t 102843 (2015) - BCL 210616

[ men 10284-3 (2015) - B

IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz NSG 4070-LFCP

lcd.control



Measuring Instrument Settings X

Name: [ Intermal Power Weter - Loopumf Tyoe:  [Loop Cuene H Select here the file containing the correction data
ST of the CSP 9160A. Clicking on the icon - opens the
file.

Measuring Input Diagram Y-Autoscale

Monitor Input  (ch1) [dBm] Display Unit: A Max: 0 A —

Forward Power (ch2) [dBm] — —

Exponent: = Min: |0 A =

Current Monitor (ch3) [dBm]

Analog Input [V] Y-Digits: [ E X-Digtts: |5
Alarm Levels Corrections
Clhigh: [p000A |+ Attenuation: |none
Ciow: - Conversion: | Teseq CSP 9160A.cp

Measuring Time

Delay [s] : — s B Measure
g +
Count: 1 — l‘—DE\ayg

M Click "OK"” to save the settings.

K Cancel

I cClick on “Start” to run the test.

) ontrol - Setup — m} s
Calibration View Help
[_\ g
» N +3) ICDCONTROL
Last Test Result General Setup
“3) IEC 0 dition 1) - LF.nr_ - [m] X Loop Current: Internal Power Meter - Loop
" e e v
& NI i
T
Al C ion: Teseq CSP 91604
Standard: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz it [A] Conversion: Teseq @eae
]
= = |
Frequency: | 0.009000 MHz | =) -[0.150000 MHz |5, [/]Use Limiter 8
Step: 0.010 S Mhe v AM 1kHz 80 ol s
= 3
[/m] L3
' 1
. 10 kHz 100 kHz 1MHz
10.7 y .
| L I EN 55035 (2017)
0.3 : [Levell4
10,0 LLevels | MLevellz I Gs 95002-2 (2021) - Stripine
: d [(Levell2
9.7 : A| Dlteveln | output [ chH - ENS0210 (Rev. M) - BCI
| I
&5 : IEC 61000-4-31 (Edition 1)
9.0 L . Steps: 1p
10 kHz 100 kHz 1MHz Test Time: [ BSH EMV-AB (2020) - Injected currents
00h 00m 43s
Coupling Device: LAS 6120 ~ @ |» sat |- «}» DNV-GL CG-0339 (2019)
Calbration File: | LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_2109; ~ @ |« Check [ DIN EM IEC 55014-2 (2020) - Chapter 5_3
Loop Current: | Internal ~ || %8| | == Add Monitor M MBN 10284-3 (2015) - BCL_210616
M MBN 10284-3 (2015) - BCI

Signal off 1EC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz NSG 4070-LFCP

TASEO
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M Inthe diagram, the achieved levels are displayed as
blue dots and the target values as a red line.

M The instrument displays the current measured
through the CSP 9160A.

+8) icd.control - Run - m} o
Calibration  View Help
[
G &~ +3) ICDCONTROL
Last t General Setup
+3) New Document 9 - m} Loop Curre ernal Power Meter - Loo
[A/m] v 10.02 Afm / 0.050 MHz v
i [ ]
10.17 (I psgs] A
10.13 [A] Conversion: Teseq CSP 91604 [Glolclel
10.10
10.07 1238 g— & &-9
10.03
\‘\i’ o 0.05
10.00
9.97 T 0.02
9.93
0.10
g 10 kHz 100 kHz 1MHz
10 kHz kHz 1MHz - .
Calibration: 'LAS 6120, Level 3, 0_009 -0_15 MHz, 0_01MHz_210909.cal' from 09.09.2021 16:56:33 [ cNH - ENSO310 (Rev. M) - BCI
Mo.  Freq. [MHz] Level [A/m] Read [A/m] Loop [A/m] Fwd. [dBm]  Gen.[dBm] "
Em S 5
use 0.020 1000 9.962 9.363 2350 -32.70 IEC 61000-4-31 (Editon 1)
use 0030 1000 9463 944 2 3230 [ BSH EMV-AB (2020) - Injected currents
use 0.040 10.00 10.03 9.575 2424 -31.90
use 0.050 10.00 9.997 9.597 2459 -31.60 & DNV-GL CG-0339 (2019)
(2019)
7 0.060 10.00 9.054 9.647 25.00 -311.30 hd

Testpoint: 6/ 16 (0.01 MHz) Modulation] AM 1kHz 80% Dwell Time: 2.0 5

Testpoint: | 6: 0.05 MHz Modulation] | AM 1kHz 80% Dwell Time: 0.9 5

DIN EN IEC 55014-2 (2020) - Chapter 5_3

MBN 10284-3 (2015) - BC1_210616

Applying test signal, Modulation AM 1kH:

Frequency: | 0.05 [MHz — Amplifier: | Internal Test Time: 00h 00m 155
M MBN 10284-3 (2015) - BCI
Level: -31.5(dBm — Remaining: 00h 00m 23s
M 150 114524 (Edition 5) - Closed loop
RF Qutput:
D [ 1EC 52052-11 (Edition 1.1)
W stop Break 9 Event & Measure | (@ Store

IEC 61000-4-39 (Edition 1) - 9 NSG 4070C-110

H The table shows the currently used values of the

calibration file.
H The status area displays the test time, remaining

lcd.control

test time, dwell time, and the status of the modula-
tion and level. The button == can be used to
switch directly to the manual mode, for example,
to check at a specific frequency with lowered level.



1.5. Test end and report creation

Test Object:

[ setup Picture

Events

Test Event: Finish Bl The completion of the test run is indicated by the
appearance of the “Test Event” window.
Level: 10.0 A/m
Frequency: 0.150 MHz
Dwell Time: 2.0/2.0s
Comment: .
| Bl A comment can be inserted.
H By clicking “Save” the generation of the test report
H SaLe O Cose is started.
Logo Fie (*.omp): || = Standard: 1EC 610004-39 (Edition 1) - 9 kHz .. 150 kHz
e l || e M corresponding fields can be filled out and com-
e : ments inserted.
Date of Test: September 13, 2021 4:45:30 pm
Result: O Test faled O Test not rated
® Test passed

B Click on “OK” to apply the settings.

Cimatic Conditions
Temperature: [ 23 °C pressure: [988mbar | |
Humiiy: 6%

Load save K

Test Points

Cancel

Tmestamp: |none

Instruments: | none

+3) Speichern unter

Speichem in: [ | | Resut

Y] @ @ @

Sehnellzugriff e 510017 HE prj

7 | Test_210013_HF.prj
| Test_210913.p1j

Bibliotheken | Test_210722_LF_LFCP final.prj

E! 7 Test_210722_HF_LFCP.prj
Dieser PC | Test_210720_4031.p1j
| Test_210716_4031.prj

@ T Tect FI0TIR HE 1FOD nri
<

Netzwerk

Name
i | Test_DO_160G_catW_210917.prj

Desktop | Test_210830.pr
— [ ] Test_210830.res
m | Test_210722_LF_60601_1_2_LFCP.prj

7 Test_210722_HF_LFCP_61601_1_2.pyj

Anderungsdatum | Tyt

17.08.2021 15:50
17.09.2021 10:20
13.08.2021 18:09
13.08.2021 16:46
30.08.2021 14:23
30.08.2021 02:00
22,07.2021 1201
22,07.2021 17:56
22,07.2021 11:07

PR B Give a proper file name and press “Save”.

22,07.2021 10:50
20.07.2021 14:20
16.07.2021 16:18
1607 2071 1537

Dateiname: Test_210923_LF prj

Speichem_|

Dateityp: Reports (" prj:" result;".res)

Abbrechen

1.6. Save the configuration

B By clicking on “File”, “Save as"” and assigning a file

%) icd.control

File Standards Help

2]

Standard Test Vector Test

d]

Test Result Last

icd_control_App_Note_IEC_61000_4_39 EO1

name, the settings are applied.

~ ¢ I & &

est Result General Setup  Open Instrument | Device Control  Device Transfer

TASEO
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2. EXAMPLE IEC 61000-4-39 HF TEST WITH NSG
4070C-LFCP

2.1. Basic settings

“3) icd.control
File Standards Help

Standard Test

ad

Vector Test

TestResult Generd

X 0 B

4lSetup  Open Instrument | Device Control  Device Transfer

General Setup

Device Events Password Settings )

Device: NSG 4070C-110 &

Interface: COM4

‘ Software No.: 042942

License: | UMPAD-60K00-Z2GHI-KBN18-377 QT-K5COICISM ‘
Mode: (O simulfation (Software only)
?)Test Systemn Show Communication Monitor

Power Amplifier
Frequendies: 0.004 - 400 MHz

Power Limit: | 80 W

[l External Directional Coupler

Signal Generator
Freguencies: 0.004 - 1000 MHz

Output Limit: | 10.0 dBm |
Qutput Delay: | 50 ms

Cancel

lcd.control

Clicking on “General Setup” opens the generator
settings menu.

Select the appropriate generator model.
If necessary, configure the interface.

Enter the license number from the license certifi-
cate. The associated serial number is displayed in
the left field.

Select “Test system” for operation with connected
generator. Choose simulation to control the set-
tings, to get to know the program especially if there
is no hardware.

If necessary, set limits for the connected hardware.
“Power Limit” limits the forward power. This avoids
that in case of error, e.g. Power meter for the mea-
surement of the target level not connected, the gen-
erator fully controlled and thus the power amplifier
gives full power and thus the connected hardware
is damaged. , Output Limit” limits the output level
of the signal generator and is e.g. to 0 dBm if the
maximum input power of the connected amplifier
is limited to 0 dBm.

Whenleavingthemenuwith“0OK”, the*idn?Command
is sent to the device. If the answer is correct, the
program changes to the main menu. If there is no
connection, an error message appears. example:

Device Error x

| Mo Answer frem device NSG 4070B-80!

By clicking on “OK"” the program changes again into
the settings.

If the hacking is set, the NSG 4070 expects the
forward power at channel 2. For operation with
the internal power amplifier and internal directional
coupler, the hook must not be set.



2.2. Selecting and loading the test configuration

) icd.control
File Standards Help
= ad <l &0 B
Standbrd Test Veetor Test Test Result TestRest | GeneralSetup Open Instrument | Device Contrel  Device Transfer . .
B Click here to open the library.
M Click here to open the configuration.
Standard Selection K
ts Aircraft | Selected Fie
H-«f» Automotive Mame: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz
< Industry Date: 16.07.2021 15:14:45
B""f-'__.B;S'EISPR Generator:  NSG 4070-LFCP
Description
Electromagnetic compatibility (EMC) - Part 4-39:
IEC 61000-4-16 Testing and measurement technigues
«J» IEC 61000-4-19 Radiated fields in close proximyty - Immunity test
o< TEC 61000-4-31 N
E|-$- IEC 61000-4-30 (Edition 1, 2017-03)

=< Edition 1, 2017-03

' 1=C 61000-4-39 (Edition 1) - HE.nr
IEC 61000-4-39 (Edition 1) - HF_210716.nrm
IEC 61000-4-39 (Edition 1) - LF.nr_
IEC 61000-4-39 (Edition 1) - LF_210616.nrm
IEC 61000-4-39 (Edition 1) - LF_210716.nrm
IEC 61000-4-39 (Edition 1) - LF_210720.nr_
( )-
( -
( -

IEC 61000-4-39 (Edition 1) - LF_210830_digital_outg
IEC 61000-4-39 (Edition 1) - LF_210909.nrm
IEC 61000-4-39 (Edition 1) - LF_externer_Richtk_211

e UL
[-€f» Generic
[+-¢f» Manufacturer v

Delete

Cancel

TASEO
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2.3. Calibration (test level adjustment)

Il select “calibration” to set the test level setting for the connected hardware.

__Im select “setup Standard” to change the basic settings for this test. See the
example below.

M Select here the LAS 6100.

“8) icd.control|- Setp - ] X
Calibration  Vjew |Help
<
[ b %) ICDCONTROL
Last Test Result| | General Setup
+3) IEC 61000-1-39 (Fdlition 1) - HF.ng_ - o 3 | cument clamp: Internal Power Meter - Monita -
= v
mrr
Hsew | drsons oo @ e
Test Calibration M / -
A, o : Te FSL 6040_1 &
Standard: [EC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz [Ajm]_Conversion: Teseq = eeaq
Frequency: | 0.150000 MHz |- -[26.000000 MHz |2 Euse Limiter 8
5
3
[Ajm] h J
H H 1 1
: : 100 kiz 1MHz 10 MHz 100 MHz
3.13 : :
: Farward Pawer: Internal Power Meter - Forward
3.07 Level: .
H H mrr Nyl
: T ! Level 3
: : Crevel 2 [dBm] Attenuation: Teseq NSG 4070 - Forward Coupler internal @E)&EY]
293 A Orevel 1
: : H
2874 : |
: H . &
2,80 : : Steps: 35
100 iz 1Mz 10 MHz 100MHz  Test Time: 3
00h 01m 34s
Coupling Device: LAS 6100 v Start a !
e o 100 kiz 1MHz 10 MHz 100 MHz
L [ Man 10284-3 (2015) - BCI 210616
Field Probe: Internal IE - ) )
I MBN 10284-3 (2015) - BCI
Forward Power: | Internal I - )

IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz NSG 4070-LFCP

B Choose “Calibration”.

W with avalue of, for example, -6 dB, the level would
be lowered by 6 dB at each frequency step and
then gradually increased to the target level. A level
reduction may be required by the standard. During
StndardSetup ] calibration (procedure for setting the test level)
ez [EL T : : these requirements do not usually exist and a value
e (4% 18- Bosl E of 0 dB shortens the calibration time.

Description:

Level Chiange each Testpont: 0.0 di =
Electromagnetic compatibilty (EMC) - Part 4-30:
Testing and measurement technigues . [608@ %
Radiated fields In ciose proximyty - Immunity test e R e S %60d8 |
(Edition 1, 2017-03) Reguiation Step Delay: 805 =
[IMessage at Test Start: Settings
[ Additional Level Offset: 0ds
[ check Level Consistency: 3d8

Diagram Autoscale

e otk

B Click "OK"” to save the settings.

lcd.control



setup.

-3) icd.control | Setup
Calibration  View Help

G| ¥

Last Test Result General Setup

— 1 select “view"” and “Show Test Setup” to display a sample image for the test

Calibration Setup for [EC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz

* NSG A070DC-LFCP / NSG 4070C-110
** Only for NSG 4070C-110
— Do not use this connection if using an external power amplifier?

icd_control_App_Note_IEC_61000_4_39 EO1
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W sSetthe testlevel.

__Hl Adouble-click into the diagram opens the following

menus.
+8) icd.control - Setup — O X
Calibration  View Help
[_\ ¢
» N +3) ICDCONTROL
Last Test Result | General Setup
+3) IEC 61000-4-39 (Edition 1) - HF.nr_ - | o x| | cument clamp: Internal Power Meter - Monitar
_ | v
A/m
Test Calibration /
A, o : Te FSL 6040_1
Standard: [EC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz [Ajm]_Conversion: Teseq =
Frequency: 0.150000 MHz |5 - [26.000000 MHz | EAUse Limiter 8
6
L
[Afm] ¥
: . 1 |
100 kiz 1MHz 10 MHz 100 MHz
313
Farward Pawer: Internal Power Meter - Forward
Level:
207 o
Level 4 HLevel 4
3.00 : [Level 3
Oievel 2 [dBm] Attenuation: Teseq NSG 4070 - Forward Coupler internal @E@)EEY]
293 A Olevel 1
s
2.87 I
B 5
2.80 ! Steps: 35
100 kHz 1Mz 10 MHz 100MHz  Test Time: 3
00h 01m 34s
Coupling Device: LAS 6100 v Start a !
e o 100 kiz 1MHz 10 MHz 100 MHz
L [ Man 10284-3 (2015) - BCI 210616
Field Probe: Internal IE - ) )
I MBN 10284-3 (2015) - BCI
Forward Power: | Internal I - )

signal off

IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz

Measuring Instrument Settings

Name: | ternal Power Meter - Monitar. mcf T

Current clamp

Description: | IERRESGEL

Measuring Tnput
Monitor Input (ch1) [dBm]
Forward Power (ch2) [dBm]

: m Pl

e

Anzlog Input [V]

Alarm Levels

CHigh: | 0.000 A/m —
Oiow: [0.000 A/m -

Diagram Y-Autoscale

Display Unit:  A/m Max: [0 A/m

Bponent: [0 |2 M | 0A/m

Y-Digits: - X-Digits: -
Corections

Attenuation: none
Conversion: | Teseq FSL 6040_1.cp

Measuring Time

NSG 4070-LFCP

note, this window is valid for power meter
channel 1. It means, the sensor loop needs to be
connected to power meter channel 1.

| Select here the file which contains the correction

ooyl [0 |5 g e s -
&
. I data for the loop sensor. Clicking on the icon

K Cancel

opens the file.

lcd.control

B Click "OK"” to save the settings.




Measuring Instrument Settings X
Name: [ Intemal Power Meter - Forward.mcf Type: | Forward Power
Description: | Forward power
Measuring Input Diagram Y-Autoscale
Monitor Input  (ch1) [dBm] Display Unit:  dBm Max: | 0 dBm —
Forward Power (ch2) [dBm] i = s 58 = R . R R
reverse-poer-teh3i o Soomls 0 m M [0dBm = M Please note, this window is valid for power meter
Ansiog Tnput [V] vogrs (4 ]< xogts: 4 |5 channel 2. It means, the forward power port of the
Alarm Levels Comections external directional coupler needs to be connected
Clvigh: [0.000dBm |- Attenuation: | DCP_D100A_SN44626_Port 2 to_4os v ... to power meter channel 2.
Otow: [ooo0dem |5
Measuring Time " - . -
- | M Select here the file which contains the correction
Delay [5] : T e ieasire N
o T ‘ data for the path used for measuring the forward
ount: 1l - [——Delay — - - - -
: power of the external directional coupler. Clicking
on the icon - opens the file.
K Cancel

1) icc

Calibration View Help

G 3¢

Last Test Result General Setup

B Click "OK"” to save the settings.

W click on “start” to execute the calibration..

- [m] X

) ICDCONTROL

-3) IEC 61000-4-39 (Edition 1) - HF.nr_

Test Calibration

- [m] X

Standard: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz
Frequency: 0.150000 MHz |5 - [26.000000 MHz | EAUse Limiter
Al v
313
3.07 Level:
: M Levell4
Level 4
3.00{ - [Levelz
Cievel|2
293 A | Cevellt
2.87 1
280 B cieps s
100 kHz 1MHz 10 MHz womHz  Test Time:
00h 01mp 34s
Coupling Device: |LAS 6100 @ | » Start
« Check
Field Probe: Internal I - )
Farward Power: | Internal Ir - )

Signal off

icd_control_App_Note_IEC_61000_4_39 EO1

il - g - ”

[A/m] Conversion: Teseq FSL 6040_1 [clolelE]
8
6
3
1 J
100 kHz 1MHz 10 MHz 100 MHz
Forward Power: Internal Power Meter - Forwa

dBm MHz v

[dBm] Attenuation: Teseq NSG 4070 - Forward Coupler internal @E)EEY

1 1
100 kHz 1MHz 10 MHz 100 MHz

IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz

[ MBn 10284-3 (2015) - BCL_210616

[ men 10284-3 (2015) - BCI

NSG 4070-LFCP

TASEO
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M Inthe diagram, the achieved levels are displayed as
blue dots and the target values as a red line.

M Below the diagram, a table displays the values

of frequency, target level, read level, loop level,
forward power and generator power.

M The instrument shows the measured magnetic field
strength with the loop sensor.

trol - Ru - [m] X
Calibration  View Help
(N g
G o +3) ICDCONTROL
TestR General Setup
HE.ne2 - o Current clamp: Internal Power Meter - Monitor
2.58 Ajm / 10.000 Mz . n— v
[mugs] A/m [JERE] MHZ
3.13
[Afm] Conversion: Teseq FSL 6040_1 eaae
3.07 23
3.00 Levgls | AN ey s, ) 27
I — 4 g S ) 20
2.93 17 1
SRR SRS
2.87 :
0.0 |
2 100 kHz 1MHz 10 MHz 100 MHz
100 khiz deie i JaE Forward Power: Internal Power Meter - Forward
Mo.  Freq.[MHz] Level [A/m] Loop [A/m] Fwd.[dBm]  Ggn. [dBm] @ v
15 6.000 3.000 2086 33.68 -28.40 Sl dem
16 7.000 3.000 2993 3423 -24.80
17 2,000 3,000 3011 35.02 2090 [dBm] Attenuation: Teseq NSG 4070 - Forward Coupler internal €8 EEY
12 9.000 3.000 3.0m 35.66 -18.00
” 35
Testpoint: 19/ 35 (1 MHz) =
32
Modulation: CW/
30
Frequency: | 10 MHz — Amplfier:  Internal Test Time: 00h [00m 185 29
A ) 100 kiz 1MHz 10 MHz 100 MHz
Level: -15.8 dBm = Remaining: 00h |00m 155
M MBM 10284-3 (2015) - BCI_210616
RF Qutput:
4% [E] M8n 10284-3 (2015) - BCI
W stop Break

Begin new Testpoint

lcd.control

IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz NSG 4070-LFCP

LM The instrument shows the measured forward
power.



Calibration Repart

Bl After successful calibration, the operator is

Range Environment

Freguency: 0.15 - 26 MHz Temperature:

Level: Level 4 Humidity:

Pressure:

Coupling Device

Name: LAS 6100 Note:

Range: 0.15- 30 MHz Description:
SNo:

prompted to save the file.

B A comment can be inserted.

B Click “Save” to save the settings.

Save calibration

Existing Calibration Files:

LAS 6100, Level 3, 0_15 - 26 MHz_210716.cal
LAS 6100, Level 4, 0_15 - 26 MHz_210716.cal
LAS 6100, Level 4, 0_15 - 26 MHz_210716_2.cal
LAS 6100, Level 4, 0_15 - 26 MHz_210722.cal
LAS 6100, Level 4, 0_15 - 26 MHz_210913.cal
LAS 6100, Level 4, 0_15 - 26 MHz_210917.cal

LAS 6100, Level 4, 015 - 26 MHz_210917_2.cal

LAS 6100, Level 4, 0_15 - 26 MHz_fehlerhaft_210716.cal

LAS 6120, Level 1, 02009 - 0_15 MHz, 0_01 MHz_210629.cal

LAS 6120, Level 3, 02009 - 015 MHz, 0_01 MHz_110_210831.cal
LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_210714.cal

LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_210716.cal

LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_210720.c2l

File Name:

B A file name must be assigned.

r
LAS 6100, Level 4, 0_L5 - 26 MHZ_210023]

B Click “Save” to save the calibration.

icd_control_App_Note_IEC_61000_4_39 EO1
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26 2.4

.Test

M Select “Test” to switch to the test mode.

pration

B Select “View” and “Show Test Setup” to display a

View Help

G

Test Result

General Setup

sample image for the test setup.

) ICD.CONTROL

IEC 61000-4-39 (Edition 1) - HF.nr_

Test  calibration

[dBm] Attenuation: Teseq NSG 4070 - Forward Coupler internal @IE)EEY

Standard: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz ”"H"”
Frequency: [0.150000 MHz |5 -[26.000000 MHz [= A Use Limiter 3
PM 1kHz 50% 2
3
[ajm] & h J
H H 1 1
: | 1okz 1MHz 10 MHz 100 MHz
7 [ en 55035 (2017)
3.3 Levek
: ZlLevel 4 M GS 95002-2 (2021) - Stripline
30l leveld Dol 3
8 eve
: | output CNH - ENS0310 (Rev. M) - BCI
[CLevel 2 " m o :
27
A Oteveln B 1EC 51000-4-31 (Edition 1)
2.3 |

Generator

* NSG A070C-LFCP / NSG 4070C-110

Target
o=
** Oy for NSG 4070C-110

Test Setup for [EC 61000-4-3% (Edition 1) - 130 kHz .. 26 MHz

Radistion area panel (80 x 80 mm plats)
.
k!
RLA 6100-3 '~_\ May MaS D08

L |

EUT s
o ."F
LR
i L
[ I
LE 271

— Do not use this connection if using an external power amplifier!

lcd.control

... The dashed path is exclusively for the IEC 60601-2 application to
achieve the required 7.5 A/m &t 13.56 MHz.



B change in “Setup standard” eg. the lowering of the
level per frequency step according to the standard
specification. Click on the edge of the window if the
“Setup Standard” switch is greyed out.

B change the dwell time according to the standard

specification.

I Adouble click into the diagram opens the following

menu for selecting the current probe.

“8) icd.control - Setu — O X
Calibration  View Hielp
» %&
( L +3) ICD.CONTROL
Last Test Result Geheral Setup
-)) |EC 61000-4-38 (Edition 1) - HF|nr_ — [m] X Forward Power: Internal Power Meter - Forward
IR IR
[RRERE] dBm [ERERE] MHz
Test  calibration L,
dBm] _Attenuation: Teseq NSG 4070 - Forward € ternal
Standard: IEC 61000-4-39 [Edition 1) - 150 kHz .. 26 MHz ”"H"” Crall i e orward Couplerinternal FEISIEYIE]
Frequency: [ 0.150000 MHz | | 2] -[26.000000 MKz |- [ Use Limiter 8
PM 1kHz 50% 5
Dwel Time: 2,05 — .
[am] ¥
: : 1 |
. 100 kHz 1MHz 10 MHz 100 MHz
2 [ En 55035 (2017)
3.3 Level:
: : B
: FlLevel 4 I ss 95002-2 (2021) - Striplne
2.0 leld [(revel 3
: |_output CNH - ENS0310 (Rev. M) - BCI
H H Orevel 2 B M o :
27 [
: : A| [level B IEC 61000-4-31 (Edition 1)
23{ : 1
H H [ BSH EMV-AB (2020) - Injected currents
2.0 ' ' . Steps: 35
100 kHz 1MHz 10 MHz 100MHz  Test Time: & DNV-GL CG-0339 (2019)
00h 0im 34s :
Coupling Device: | LAS 6100 @ P st - [ DN EN IEC 55014-2 (2020) - Chapter 5_3
Calibration File: |LAS 6100, Level 4, 0_15 - 26 MHz_210923.cal ~| @ « Check

== Add Monitor

Forward Power: |Internal - ]

I MBH 10284-3 (2015) - BCL 210616

I MBn 10284-3 (2015) - BCI

NSG 4070-LFCP

IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz

icd_control_App_Note_IEC_61000_4_39 EO1
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Measuring Instrument Settings X

Name: [ Intermal Power Weter - Loopumf Tyoe:  [Loop Cuene H Select here the file containing the correction data
ST of the CSP 9160A. Clicking on the icon - opens the
file.
Measuring Input Diagram V—Autosa\e
Monitor Input  (ch1) [dBm] Display Unit: A Max: 0 A —
Forward Power (ch2) [dBm] e - wn: [0 -

Current Monitor (ch3) [dBrm]

Arslog Tnput (V] voges [z |= *ogtsi (3|
Alarm Levels Corrections
[High: | 0.000 & = Attenuation: | none
[Jiow: [0.000 A = Conversion: | Teseq CSP 9160A.cp
Measuring Time
Delay [s] : — s B Measure
g +
Count: 1 — l‘—DE\ayg

M Click "OK"” to save the settings.

K Cancel

I cClick on “Start” to run the test.

-8 icd.control up - [m] X
Calibration View Help
[_\ 56
» &N +3) ICDCONTROL
Last Test Result General Setup
-)) IEC 61000-4-39 (Edition 1) - HF.nr_ - m] * Forward Power: Internal Power Meter - Forward
P ——— W
IR} mrm
[ dBm [B] MHz
Test Cataion J
dBm] Attenuation: Teseq NSG 4070 - Forward Coupler internal
Standard: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz ”“H"”}» (dom] Zl 2l eeaq
Frequency: [ 0.150000 MHz |5 -[26.000000 MHz | 7 Use Limiter 8
PM 1kHz 50 v s
Dwell Time: 2.0s -
= 3
[ajm] 4 ¥
H i 1 1
H H 100 kHz 1MHz 10 MHz 100 MHz
37 ' ' [ EN 55035 (2017)
33 Level:
HLevells M GS 95002-2 (2021) - Stripline
3.0 Level 4 H DlLevellz
g ave
H H |_output CNH - ENS0310 (Rev. M) - BCI
H H [Cievell2 " m o :
2.7 + v
: : A Dtevels IEC 651000-4-31 (Edition 1)
23{ : ]
IEN BSH EMV-AB (2020) - Injected currents
aol : B seeps: 35
100 kHz 1MHz 10 MHz 100MHz  Test Time: «}» DNV-GL CG-0339 (2019)
00h 01n 345 )
Coupling Device: |LAS 6100 v @ b sart N [E DIN EM IEC 55014-2 (2020) - Chapter 5_3
Calibration File: | LAS 6100, Level 4, 0_15 - 26 MHz_210923.cal v @ « Ccheck M MBN 10284-3 (2015) - BCI 210616
== Add Monitor .
m MBN 10284-3 (2015) - BCI
Forward Power: |Internal ~ | X

ignal off IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz NSG 4070-LFCP

lcd.control



M Inthe diagram, the achieved levels are displayed as
blue dots and the target values as a red line.

M The instrument displays the current measured
through the CSP 9160A.

~#) icd.control - Run - ] x
Calibration  View Help
N
G N +3) ICD.CONTROL
La General Setup
“3) New Document 8 - m} Forward Power: Internal Power Meter - Forward
[afm] 3.01 Afm / 6.000 MHz v
i i [ ]
3.013 1 ) ) [ERERE] MHz
3.007 ; L ] [dBm] Attenuation: Teseq NSG 4070 - Forward Coupler internal @B EE]
Ledel 4 : ——=
3.000 : . r— il
2,993 : \ ;
2
2.987
2,380
&
2,973
2.967
: ! - |
] 100 kHz 1MHz 10 MHz 100 MHz
100 khiz 1MHz 10 MHz 100 MHz — ——
Calibration: 'LAS 6100, Level 4, 0_15 - 26 MHz_210923.cal from 23.09.2021 14:40:59 [ EN 55035 (2017)
Mo. Freq.[MHz] Level [A/m] Loop[A/m] Fwd.[dBm] Gen.[dBm] ~ ) )
M GS 95002-2 (2021) - Stripline
use 3.000 3.000 3.004 3144 -20.50
use 4000 3.000 299 32 2310 I output [ CHH - ENSO310 (Rev. M) - BCI
use 5.000 3.000 2997 3293 -26.60
=g 200D L 2200 g Rl B IEC 61000-4-31 (Edition 1)
16 7.000 2.000 2.993 2491 -74.00 b
Testpoint: 15/ 35 (1 MHz) Modulation] PM 1kHz 50% Dwell Time: 2.0 s [ BSH EMV-AB (2020) - Injected currents
Testpoint: |15: 6 MHz Modulationy | PM 1kHz 50% Dwell Time: 1.2 5 & DNV-GL C6-033 (2019)
( )
Frequency: 6 MHz — Amplifier: | Internal Test Time: 00h 00m 375
DIN EM IEC 55014-2 (2020) - Chapter 5_3
Level: -28.2 dBm — Remaining: 00h 00m 47s
I m8n 10284-3 (2015) - BCI_210616
RF Qutput: [ |
| S IE] men 10284-3 (2015) - BCI
W stop Break ¢ Event 2 Measure D Store

Applying test signal, Modulation PM 1kHz 50% 1EC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz NSG 4070-LFCP

M The table shows the currently used values of the
calibration file.

Il The status area displays the test time, remaining
test time, dwell time, and the status of the modula-
tion and level. The button == can be used to
switch directly to the manual mode, for example,
to check at a specific frequency with lowered level.

TASEO
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2.5.Test end and report creation

Test Event: Finish

Level:

Frequency:

Dwell Time:

Comment:

3.0 A/m
26.000 MHz

2.0/2.0s

Bl The completion of the test run is indicated by the
appearance of the “Test Event” window.

H A comment can be inserted.

H By clicking “Save” the generation of the test report

H SaLe 5 Close

is started.

Report Setup

Logo Fie (~.bmp): | =l || standard:

IEC 610004-39 (Edition 1) - 150 Kz .. 26 MHz

L ]
|

Test Center: l ‘ Port Description:
Comment:

Tetengneer. [ ]

Corresponding fields can be filled out and com-
ments inserted.

Customer:
Date of Test:

‘ Test Report o

Resuk:

Test Object:
Setup Picture

September 13, 2021 6:07:41 pm

© Test passed

O Test faied O Test not rated

B Click on “OK” to apply the settings.

Cimatic Conditions B
Temperature: [ 23 °C pressure: [988 mbar | | Test Points
Humidiy: 6%

Load save K cancel

Tmestamp:  |none

Instruments: | none

+3) Speichern unter

Speichem in: [ | | Resut

Y] @ @ @

* Name
| Test_210023 1 F.prj
Schnellzugriff 1. Do _1606_cat_210917.prj
| Test_210017_HF.prj
| | Test_210913_HF.prj

Desktop | Test 2109131
— | Test_210830.p1j
=] [ ] Test_210830.res

Biblictheken | Test_210722_LF_60601_1_2_LFCP.prj
7 Test_210722_LF_LFCP final.prj

Anderungsdatum Ty A

23.09.2021 15:15
17.08.2021 15:50
17.08.2021 10:20
13.08.2021 18:09
13.08.2021 16:46
30.08.2021 14:23
30.08.2021 02:00
22,07.2021 1201
22,07.2021 17:56

PR B Give a proper file name and press “Save”.

E! 7| Test_210722_HF_LFCP_61601_1_2.prj
Dieser PC | Test_210722_HF_LFCP.prj
7| Test_210720_4031.prj

@ T Tect 21071R AN nri
<

Netzwerk

22,07.2021 11:07
22,07.2021 10:50
20.07.2021 14:20
1607 2021 1R18

or ¥

Dateiname: Test_210923_HF pi

Speichem_|

Dateityp: Reports (" prj:" result;".res)

Abbrechen

2.6. Save the configuration

B By clicking on “File”, “Save as"” and assigning a file

%) icd.control

File Standards Help

2]

d]

Standard Test Vector Test Test Result Last

icd_control_App_Note_IEC_61000_4_39 EO1

name, the settings are applied.

~ ¢ I & &

est Result General Setup  Open Instrument | Device Control  Device Transfer

TASEO

Advanced Test Solutions for EMC

31



32

3. EXAMPLE IEC 61000-4-39 LF TEST WITH EXTER-
NAL DIRECTIONAL COUPLER AND AMPLIFIER

3.1. Basic settings

“3) icd.control
File Standards Help

Standard Test

Vector Test

ad

TestResult Generd

X 0 B

4lSetup  Open Instrument | Device Control  Device Transfer

General Setup
Device Events
Device:
Interface:
License:

Mode;

Power Amplifier

Frequendies:

Power Limit: | 80 W

[l External Directional Coupler

Password Settings )

NSG 4070C-110 ~
COM4

‘ Software No.: 042942

| UMPAD-60K00-Z2GHI-KBN18-577QT-KSCHICISM ‘

(O simulfation (Software only)
?)Test Systermn

Show Communication Monitor

0.004 - 400 MHz

Signal Generator
Freguencies: 0.004 - 1000 MHz

Output Limit: | 10.0 dBm |
Qutput Delay: | 50 ms

Cancel

lcd.control

Clicking on “General Setup” opens the generator
settings menu.

Select the appropriate generator model.
If necessary, configure the interface.

Enter the license number from the license certifi-
cate. The associated serial number is displayed in
the left field.

Select “Test system” for operation with connected
generator. Choose simulation to control the set-
tings, to get to know the program especially if there
is no hardware.

If necessary, set limits for the connected hardware.
“Power Limit” limits the forward power. This avoids
that in case of error, e.g. Power meter for the mea-
surement of the target level not connected, the gen-
erator fully controlled and thus the power amplifier
gives full power and thus the connected hardware
is damaged. , Output Limit” limits the output level
of the signal generator and is e.g. to 0 dBm if the
maximum input power of the connected amplifier
is limited to 0 dBm.

Whenleavingthemenuwith“0OK”, the*idn?Command
is sent to the device. If the answer is correct, the
program changes to the main menu. If there is no
connection, an error message appears. example:

Device Error x

| Mo Answer frem device NSG 4070B-80!

By clicking on “OK"” the program changes again into
the settings.

If the hacking is set, the NSG 4070 expects the
forward power at channel 2. For operation with
the internal power amplifier and internal directional
coupler, the hook must not be set.



3.2. Selecting and loading the test configuration

) icd.control
File Standards Help
g a ¢ o B
Standérd Test Vector Test TestResult Testfesut | GeneralSetup Open Instrument | Device Control  Device Transfer . .
B Click here to open the library.
M Click here to open the configuration.
Standard Selection X
ts Aircraft | Selected Fie
H-«f» Automotive Mame: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz
-« Industry Date: 15.07.2021 17:57:37
=€ Basic

-} CISPR Generator: MNSG 4070-LFCP

Description
Electromagnetic compatibility (EMC) - Part 4-39:

IEC 61000-4-16 Testing and measurement technigues
«f» IEC 61000-4-19 Radiated fields in close proximyty - Immunity test
i-«fs IEC 61000-4-31 -
e.f. IEC 61000-4-28 (Edition 1, 2017-03)

=< Edition 1, 2017-03
-»> IEC 61000-4-39 (Edition 1) - HF.nr_

>
> IEC 61000-4-39 (Edftion 1) - HF_210716.nrm
A 1EC 51000-4-39 (Edition 1) - LF.nr_
- > IEC 61000-4-39 (Edftion 1) - LF_210616.nrm
4

>

>

>

IEC 61000-4-39 (Edition 1) - LF_210716.nrm

IEC 61000-4-39 (Edition 1) - LF_210720.nr_

IEC 61000-4-39 (Edition 1) - LF_210830_digital_outy
IEC 61000-4-39 (Edition 1) -

LF_externer_Richtk_211
G-« UL

<> Generic

[H-ef» Manufacturer

[-ef» Medical hd

Delete Cancel

TASEO
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3.3. Calibration (test level adjustment)

M Select here the LAS 6120.

Il select “calibration” to set the test level setting for the connected hardware.

W select “setup Standard” to change the basic settings for this test. See the
example below.

-3) icd.control - Setip
Calibration Vjew [Help
<
b

General Setup

Test Calibration

Standard: IEC 61000-4-39 {

Edition 1) - 9 kHz .. 150 kHz

Frequency: | 0.009000 MHz

> -[0.450000 MHz |5 BlUse Limiter

Step: 0.010 = MHz ~

[Am] ¥
0s Level:
10.7 [JLevel 4
Level 3 Level 3
fu Crevel 2
9.3 Al Olevelt
8.7 [
a0 : B sieps: s
10 kHz 100 kHz 1mMHz  Test Time:
00h 00m 43s
Coupling Device: | LAS 6120 ~ @ st
« Check
Field Probe: Internal ~ || 5
Forward Power: | Internal |
Loop Current: Internal ~ ﬂ

I‘} A/m

CONTROL

[Ajfm] Conversion: Teseq FSL 6040_51

GIPEIEY

3
1
10 kHz 100 kHz iMHz |
|
e e v
mrr [T
[ERERE] dBm [ANQN] MHz
[dBm] Attenuation: DCP_0100A_SN44625_Port_2_to_4 esae
9
7
4
2
]
10 kHz 100 kHz 1MHz

Loop Current: Interal Power Meter - Loop

e v
CIrC
[RENE=RE] MHz

[A] _Conversion: Teseq CSP 91604 e E

8

&

3

1
10kHz 100 kHz 1MHz m

Standard Setup

Title:

Test Calbration

IEC 610004-39 (Edition 1) - 9 kHz .. 150 kHz

Description:

Electromagnetic compatibiity (EMC) - Part 4-39:
Testing and measurement techniques
Radiated fields in close proximyty - Immunity test

(Edition 1, 2017-03)

Tolerance: SRIECE M =
Level Chiange each Testpoint: =
Max Regution Step: z
Reguiation Step Defay: =

[ Message at Test Start:

lcd.control

Settings
[ Additional Level Offset: 0ds
[ check Level Consistency: 3d8

Diagram Autoscale

e otk

B Choose “Calibration”.

W with avalue of, for example, -6 dB, the level would

be lowered by 6 dB at each frequency step and
then gradually increased to the target level. A level
reduction may be required by the standard. During
calibration (procedure for setting the test level)
these requirements do not usually exist and a value
of 0 dB shortens the calibration time.

B Click "OK"” to save the settings.




setup.

-3) icd.control | Setup
Calibration  View Help

G| ¥

Last Test Result General Setup

— 1 select “view"” and “Show Test Setup” to display a sample image for the test

Calibration Setup for [EC 61000-4-39 (Edition 1) - $kHz .. 150 kHz

* NSG A070DC-LFCP / NSG 4070C-110
** Only for NSG 4070C-110
— Do not use this connection if using an external power amplifier?

icd_control_App_Note_IEC_61000_4_39 EO1
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W sSetthe testlevel.

__Hl Adouble-click into the diagram opens the following
menus.
«3) icd.control Current cla ernal Power Meter - Monito O x
Calibration View Help e — v
[N
| J ¢ ixigs] My
» FN
=lle [Afm] Conversion: Teseq FSL 6040_51 EsEa ONTROL
8
5
Test Calibration
3
Standard: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz
1
Frequency: [ 0.009000 MHz | = -[0.150000 MHz |- [4use Limiter 10kHz 100 iz 1 MHz
Step: 0.010 = MHz v orward Power: Internal Power Meter - Forwa
CIrr rl h
Tl [ERERE] dBm ] MHz
¥
: [dBm] Attenuation: DCP_0100A_SN44626_Port_2_to_4 eeag
11.3 Lavel:
vel:
9
0.7 [l Level 4
Level 3 [l Level 3 7
10.0 [Cievel 2 4
2.3 Al Olevel1 2
87 [ o
. 10 kHz 100 kHz 1MHz
8.0 Steps: 16
B e Tz Test Time: Loop Current: Internal Power Meter - Loop
00h 00m 43s
v
Coupling Device: | LAS 6120 ~| @ P stat
« Check [a]_C Teseq CSP 91604 @eag
Field Probe: Internal | 8
Farward Power: | Internal ~ | X 6
Loop Current: Internal ~ # 3
1
10 kHz 100 kHz 1MHz

Measuring Instrument Settings

H Please note, this window is valid for power meter

Name: [ Intemal Power Meter - Monttor.mc Type: | Cument camp
Description:
Measuring Input Diagram Y-Autoscale
Monitor Input (ch1) [dBm] Display Unit: | A/m Max: | 0 A/m -
Forward Power (ch2) [dBm = =
GEIEETL Exponent: |0 2 Mz [oa/m -
feverse-pomentor3igm
s e ] Y-Digits: xDighs: [4 |-
Alarm Levels Corrections
CHigh: | 0.000 A/m — Attenuation: | none v
Otow: |0.000 A/m = Conversion: | Teseq FSL 6040_51.cp
Measuring Time
Delay [5] : T B Measre
Count: 1 = L—De\sy—|
K Cancel

lcd.control

channel 1. It means, the sensor loop needs to be
connected to power meter channel 1.

| Select here the file which contains the correction

data for the loop sensor. Clicking on the icon
opens the file.

B Click "OK"” to save the settings.




Measuring Instrument Settings

Name: [ Intemal Power Meter - Forward.mcf Type:

Forward Power

Description: | Forward power

Measuring Tnput
Monitor Input (ch1) [dBm]
Forward Power (ch2) [dBm]

Diagram Y-Autoscale

Display Unit:  dBm Max: | 0 dBm

37

M Please note, this window is valid for power meter

[High: | 0.000 dBm —
Oiow: [0.000 dBm -

Exponent: 0 — Min: | 0 dBm —
e s
Analog Input [V] Y-Digits: a2 woigts: (2|
Alarm Levels Corrections

Attenuation: DCP_0100A_SN44626_Port_2_to_4.os + |...

Measuring Time

Delay [s] : T Trigger ] Measure
9 +
Count: 1 = L—De\sy—

K Cancel

channel 2. It means, the forward power port of the
external directional coupler needs to be connected
to power meter channel 2.

| M Select here the file which contains the correction

data for the path used for measuring the forward
power of the external directional coupler. Clicking
on the icon - opens the file.

B Click "OK"” to save the settings.

Measuring Instrument Settings

Name: [ nternal ower meter - Loop.mcf Tyoes

Loop Current

Desaription:

Measuring Tnput
Monitor Input (ch1) [dBm]
Forward Power (ch2) [dBm]

s

Anzlog Input [V]

Alarm Levels

CHigh: | 0.000 A —
Oiow: [0.000 & -

Diagram Y-Autoscale

Display Unit: A Max: | 0A —

Exponent: 0 — Min: | 0A —

voms [3 % %igts: :

Corrections

Attenuation: |none ~ |

Conversion: | Teseq CSP 9160A.cp

Measuring Time

Delay [5] : T B Measre
i T

Count: 1 = L—De\sy—|

K Cancel

M Please note, this window is valid for power meter
channel 3. It means, the current clamp needs to be
connected to power meter channel 3.

| Select here the file which contains the correction

data for the current clamp. Clicking on the icon
opens the file.

icd_control_App_Note_IEC_61000_4_39 EO1

B Click "OK"” to save the settings.
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B Click on “Start” to execute the calibration..

«3) icdl C leter - Monitor O
Calibration View Help v
r\ 8 MHz
» N
General Setup [A/m] _Conversion: Teseq FSL 6040_51 EsEE
8
5
Test Calibration
3
Standard: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz
- - 1
Frequency: [ 0.009000 MHz | = -[0.150000 MHz |- [4use Limiter 10kHz 100 iz 1 MHz
Step: 0.010 S MHe v
v
[Afm]
0s Level:
9
0.7 [Levell4
Level 3 Level|3 7
10.0 [ ievell2 4
2.3 Al Oievel 2
a7 ! o
: 10 kHz 100 kHz 1MHz
. : B steps: 15
e o i g | Loop Current: Internal Pawer Meter - Laop
00h 00m 43s
Coupling Device: | LAS 6120 v @ | » Start | :_}
¢ Check | [A] Conversion: Teseq CSP 91604 eaaq
Field Probe: Internal | 8
Farward Power: | Internal ~ | X 6
Loop Current: Internal ~ ﬂ 3

1
I - e

lcd.control

ONTROL




M Inthe diagram, the achieved levels are displayed as

blue dots and the target values as a red line.

M Below the diagram, a table displays the values

of frequency, target level, read level, loop level,
forward power and generator power.

M The instrument shows the measured magnetic field

strength with the loop sensor.

oL rr N
ml A/m [Eugs] MHz
[A/m] Conversion: Teseq FSL 6040_51
+3) IEC 6]000-4-39 (Edition 1) - LF.nr_:2 — O eeaa
[Ajm] 9.95 Ajm / 0.070 MHz 9.6
9.5
11,34 2
10.74 9.3
Lgvel 3 9.2+ T — T Tt
00 g et 10 kHz 0 kHz MHz
5.34
e v
8.7 DRI
[gEEn] MHz
B'DmkH P o [dBm] Attenuation: DCP_D100A_SN44626_Port_2_to_4 clolclel
4 F 1z
Mo,  Freq. [MHz] Level [A/m] Read[A/m] Loep[&/m] Fwd. [dBm] Gen.[dBm] & 25,2
4 0.030 10.00 9.969 5444 23.88 —3230 *
5 0.040 10.00 10.03 9.575 24.24 -31.90 S
6 0.050 10,00 9.997 9.597 24,59 -31.60 238
T 0.060 10.00 9.954 9.642 25.00 -31.30
Y 23.0
Testpoint: 8/ 16 (0.01 MHz) Loz A0z LMz
Modulation: CW
= rrorg VIR he
Frequency: | 0.07 MHz = Amplfier:  Internal Test Tiime: 00h 00m 055 (AN Rl A [EEEeENE] MHz
Level: -31.3 dBm — Rermaining: 00h 00m 465 [A]  Conversion: Teseq CSP 91604 [GlSICEN
RF Qutput:
01398 & 8888
50%
W stop Break 0.05
I MEN 102843 (2020) - BT O
0.10
10 kHz 100 kHz 1MHz

icd_control_App_Note_IEC_61000_4_39 EO1

LM The instrument shows the measured current.

LM The instrument shows the measured forward
power.
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Calibration Repart

B After successful calibration, the operator

Range Environment

Freguency: 0.009 - 0.15 MHz, 0.01 MHz Temperature:

Level: Level 3 Humidity:
Pressure:

Coupling Device

Name: LAS 6120 Note:
Range: 0.009 - 0.15 MHz Description:
SNo:

prompted to save the file.

B A comment can be inserted.

B Click “Save” to save the settings.

Save calibration

Existing Calibration Files:

LAS 6100, Level 3, 0_15 - 26 MHz_210716.cal

LAS 6100, Level 4, 0_15 - 26 MHz_210716.cal

LAS 6100, Level 4, 0_15 - 26 MHz_210716_2.cal

LAS 6100, Level 4, 0_15 - 26 MHz_210722.cal

LAS 6100, Level 4, 0_15 - 26 MHz_fehlerhaft_210716.cal

LAS 6120, Level 1, 02009 - 0_15 MHz, 0_01 MHz_210629.cal

LAS 6120, Level 3, 02009 - 015 MHz, 0_01 MHz_110_210831.cal
LAS 6120, Level 3, 02009 - 015 MHz, 0201 MHz_210714.cal

LAS 6120, Level 3, 02009 - 015 MHz, 0201 MHz_210716.cal

LAS 6120, Level 3, 0_008 -

LAS 6120, Level 3, 0_009 -

715 MHz, 0_01 MHz_210720.cal
15 MHz, 0_01 MHz_210722.cal

LAS 6120, Level 3,0 0
LAS 6120, Level 4, 0_009 -

File Name

B A file name must be assigned.

B Click “Save” to save the calibration.

lcd.control



3.4.Test

M Select “Test” to switch to the test mode.

B Select “View” and “Show Test Setup” to display a

)| icd
Callbration  View Help
<
&

General Setup

sample image for the test setup.

+) ICDCONTROL

Loap Current: Intermal Power Meter - Loop

DTN in mm

NN 4
Test  calibration [EEERE) MHz
Standard: IEC 61000-4-39 (Edition 1) - 9 kHz .. 150 kHz ol G O GIOREN
- . A i
Frequency: | 0.009000 MHz | 2| -[0.150000 MKz | 5] EAuse Limiter 8
Step: S mhe ~ AMikHzeom v/ .
Dwell Time: 2.0s -
= 3
A} ¥
T 1
10 kHz. 100 kHz 1MHz
10.7 -
1 Lt [ CHH - ENSO310 (Rev. M) - BCT
10.3 : [Jrevel4
1 fLevels | Le"e:3 B9 1EC 61000-4-31 (Edition 1)
. i Level 2
9.7 A Oeveln [ BsH EMV-AB (2020} - Injected currents
| I
== ; = » DNV-GL CG-0339 (2019)
fonc: 16
Test Setup for IEC 61000-4-29 (Edition 1) - 9 kHz .. 150 kHz n
T Radistion area panel
q {100 x 100 mm plats)
. Ll
H 3 !
] : Current zenzor | BNad i00aE 1088
- : CEF B150A N ——
| i i i
! /
iAMP ]| RLA 6120-20
{OUT S
| - EUT 10828
!
j L — |-
GEnerator REW™®* oy |
) \_ : 1008
Adaptor WBNC/Banana  LE273

POWeET FWD
Amplifier @
$

* NSG A070DC-LFCP / NSG 4070C-110
** Only for NSG 4070C-110
— Do not uze this connection if using an external power amplifier!

icd_control_App_Note_IEC_61000_4_39 EO1

CH.1
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B Cchange in “Setup standard” eg. the lowering of the
level per frequency step according to the standard
specification. Click on the edge of the window if the
“Setup Standard” switch is greyed out.

B change the dwell time according to the standard

“8) icd.control - Setup

Calibration View Help

Generel Setup

specification.

Il Adouble click into the diagram opens the following

menu for selecting the current probe.

+2) ICDCONTROL

) IEC

39 (Edition 1) - LF.pr_ —

Test  calibration

Dwell Time: 2.0 —

[A/m] ¥
0.7
0.3
10.0 Level 3
9.7 A
9.3 1
2.0 - |
10 kHz 100 kiz 1MHz
Coupling Device: |LAS 6120 il )

Calbration File:  LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_2108( - @

Loop Current: Internal v 'ﬂ

Standard: IEC 61000-4-39 |(Edition 1) - 9 kHz .. 150 kHz
= - v
Frequency: | 0.009000 MHz| |5 -[0.150000 Mz |5 EJuse Limiter

Step: 0.010 [ e v AM 1kHz 80%

[m] X

Level:

[Level 4
Level 3
Cievel 2
[Level 1

Steps: 16
Test Time:
00h 00m 43s

b St ||~
« Check

== Add Monitor

Loop Current: Internal Power Meter - Loop
e = v
e e
[EEEREEE] A [ERNgEQN) MHz
[a] Conversion: Teseq CSP 9160A @@QQ

8

3

3

1

10 kHz 100 kHz 1MHz

[ CwH - ENS0310 (Rev. M) - BCI

EC 61000-4-31 (Edition 1)
Ml BSH EMV-AB (2020) - Injected currents

DNV-GL CG-0339 (2019)

%

[ DM EN TEC 55014-2 (2020) - Chapter 5_3

MBN 10284-3 (2015) - BCL 210616

MBN 10284-3 (2015) - BCL

150 11452-4 (Edition 5) - Closed loop

[[B] EC 62052-11 (Edition 1.1)

IEC 61000-4-39 (Edition 1) -9 NSG 4070C-110

lcd.control



Measuring Instrument Settings X

B Select here the file containing the correction data

Name: [ Internal Power Meter - Loop.mcf Type: |Loop Cument
ST of the CSP 9160A. Clicking on the icon - opens the
file.
Measuring Input Diagram V—Autosm\e
Monitor Input  (ch1) [dBm] Display Unit: A Max: | 0 A —
Forward Power (ch2) [dBm] - -
Exponent: _ — Min: |0 A —
Current Monitor (ch3) [dBm] C—
Analog Input [V] vogrs 3 = XDigits: |3
Alarm Levels Comrections
Clhigh: [p000A |+ Attenuation: | nane
Ciow: - Conversion: | Teseq CSP 9160A.cp
Measuring Time
Delay [s] : S Trigger 1 Vs
9 :
Count: 1 — l‘—DE\ayg
M Click "OK"” to save the settings.
K Cancel
M Click on “start” to run the test.
«3) icd.control - Setup - [m] x
Calibration View Help
(N J
G &N +3) ICD.CONTROL
General Setup
(Edition 1) - LF.nr_ — [m) * Loop Current: Internal Power Meter - Loop
= v
L NI
[EENRERE] MHz
Test  Calibration -
Al C : Teseq CSP 91604
Standarc: IEC 610004-39 (Edition 1) - 9 kHz .. 150 kHz i 1Y CIOIBEN
i it
Frequency: | 0.009000 MHz | = -[0.150000MHz | EAUse Limiter 8
Step: 0.010 S mhe v AM 1kHz 80 ol 6
= 3
[A/m ¥
' 1
10.7 3 1 § 10 kHz 100 kHz 1MHz
j evel:
! I CHH - ENS0310 (Rev. M) - BCI
10.3 : [eevelj4
10.0 Level 3 | HLevel|z ﬁ IEC 61000-4-31 (Edition 1)
: 1 [Level|2
2.7 ; A Otevelll [E] BSH EMV-AB (2020) - Injected currents
8.3 : 1 .
: ' <> DNV-GL CG-0339 (2019)
8.0 L . Steps: 16
10kHz 100 kHz 1MHz  Test Time: [ pm EN IEC 55014-2 (2020) - Chapter 5_3
00h 00m 43s
Coupling Device: LAS 6120 ~| @ P st < M MBN 10284-3 (2015) - BCI_210616

Signal off

icd_control_App_Note_IEC_61000_4_39 EO1

Calibration File: | LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_2100( - | @ |« Chack

Loop Current:  Internal ~| %% == Add Monitor

[ wBn 10284-3 (2015) - BCI

IS0 11452-4 (Edition 5) - Closed loop

(] IEC 62052-11 (Edition

1)

-39 (Edition 1) - 9 kHz .. 150 kHz NSG 4070C-110

TASEO
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M Inthe diagram, the achieved levels are displayed as
blue dots and the target values as a red line.

M The instrument displays the current measured
through the CSP 9160A.

+8) icd.control - Run - m} o
Calibration  View Help
[
G &~ +3) ICDCONTROL
Last t General Setup
+3) New Document 9 - m} Loop Curre ernal Power Meter - Loo
[A/m] v 10.02 Afm / 0.050 MHz v
i [ ]
10.17 (I psgs] A
10.13 [A] Conversion: Teseq CSP 91604 [Glolclel
10.10
10.07 1238 g— & &-9
10.03
\‘\i’ o 0.05
10.00
9.97 T 0.02
9.93
0.10
g 10 kHz 100 kHz 1MHz
10 kHz kHz 1MHz - .
Calibration: 'LAS 6120, Level 3, 0_009 -0_15 MHz, 0_01MHz_210909.cal' from 09.09.2021 16:56:33 [ cNH - ENSO310 (Rev. M) - BCI
Mo.  Freq. [MHz] Level [A/m] Read [A/m] Loop [A/m] Fwd. [dBm]  Gen.[dBm] "
Em S 5
use 0.020 1000 9.962 9.363 2350 -32.70 IEC 61000-4-31 (Editon 1)
use 0030 1000 9463 944 2 3230 [ BSH EMV-AB (2020) - Injected currents
use 0.040 10.00 10.03 9.575 2424 -31.90
use 0.050 10.00 9.997 9.597 2459 -31.60 & DNV-GL CG-0339 (2019)
(2019)
7 0.060 10.00 9.054 9.647 25.00 -311.30 hd

Testpoint: 6/ 16 (0.01 MHz) Modulation] AM 1kHz 80% Dwell Time: 2.0 5

Testpoint: | 6: 0.05 MHz Modulation] | AM 1kHz 80% Dwell Time: 0.9 5

DIN EN IEC 55014-2 (2020) - Chapter 5_3

MBN 10284-3 (2015) - BC1_210616

Applying test signal, Modulation AM 1kH:

Frequency: | 0.05 [MHz — Amplifier: | Internal Test Time: 00h 00m 155
M MBN 10284-3 (2015) - BCI
Level: -31.5(dBm — Remaining: 00h 00m 23s
M 150 114524 (Edition 5) - Closed loop
RF Qutput:
D [ 1EC 52052-11 (Edition 1.1)
W stop Break 9 Event & Measure | (@ Store

IEC 61000-4-39 (Edition 1) - 9 NSG 4070C-110

H The table shows the currently used values of the

calibration file.
H The status area displays the test time, remaining

lcd.control

test time, dwell time, and the status of the modula-
tion and level. The button == can be used to
switch directly to the manual mode, for example,
to check at a specific frequency with lowered level.



3.5. Test end and report creation

Test Event: Finish

Level:
Frequency:
Dwell Time:

Comment:

10.0 A/m
0.150 MHz

2.0/2.0s

Bl The completion of the test run is indicated by the
appearance of the “Test Event” window.

H A comment can be inserted.

H By clicking “Save” the generation of the test report

H SaLe

[ Close

is started.

Report Setup

Logo Fie (~.bmp): | 7

Standard:

1EC 610004-30 (Edition 1) - 9 kHz .. 150 kHz

Test Center: l ‘

Tetengneer. [ ]

Customer: ‘ ‘

Test Object:

— B corresponding fields can be filled out and com-
ments inserted.
Date of Test: September 13, 2021 4:45:30 pm
Result: O Test faled O Test not rated
® Test passed

[ setup Picture

Events

B Click on “OK” to apply the settings.

Cimatic Conditions
Temperature: [ 23 °C pressure: [988mbar | |
Humiiy: 6%

Load save K

Test Points

Cancel

Tmestamp: |none

Instruments: | none

+3) Speichern unter

Speichem in: [ | | Resut

Y] @ @ @

Sehnellzugriff e 510017 HE prj

7 | Test_210013_HF.prj
| Test_210913.p1j

Bibliotheken | Test_210722_LF_LFCP final.prj

E! 7 Test_210722_HF_LFCP.prj
Dieser PC | Test_210720_4031.p1j
| Test_210716_4031.prj

@ T Tect FI0TIR HE 1FOD nri
<

Netzwerk

Name
i | Test_DO_160G_catW_210917.prj

Desktop | Test_210830.pr
— [ ] Test_210830.res
m | Test_210722_LF_60601_1_2_LFCP.prj

7 Test_210722_HF_LFCP_61601_1_2.pyj

Anderungsdatum | Tyt

17.08.2021 15:50
17.09.2021 10:20
13.08.2021 18:09
13.08.2021 16:46
30.08.2021 14:23
30.08.2021 02:00
22,07.2021 1201
22,07.2021 17:56
22,07.2021 11:07

PR B Give a proper file name and press “Save”.

22,07.2021 10:50
20.07.2021 14:20
16.07.2021 16:18
1607 2071 1537

Dateiname: Test_210923_LF prj

Speichem_|

Dateityp: Reports (" prj:" result;".res)

Abbrechen

3.6. Save the configuration

B By clicking on “File”, “Save as"” and assigning a file

%) icd.control

File Standards Help

2]

Standard Test Vector Test

d]

Test Result Last

icd_control_App_Note_IEC_61000_4_39 EO1

name, the settings are applied.

~ ¢ I & &

est Result General Setup  Open Instrument | Device Control  Device Transfer

TASEO
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4. EXAMPLE IEC 61000-4-39 HF TEST WITH EXTER-
NAL DIRECTIONAL COUPLER AND AMPLIFIER

4.1. Basic settings

“3) icd.control
File Standards Help

Standard Test

Vector Test

ad

X 0 B

TestResult Generdl Setup  Open Instrument | Device Control  Device Transfer

General Setup
Device Events
Device:
Interface:
License:

Mode;

Power Amplifier

Frequendies:

Power Limit: | 80 W

[l External Directional Coupler

Password Settings )

NSG 4070C-110 ~
COM4

‘ Software No.: 042942

| UMPAD-60K00-Z2GHI-KBN18-577QT-KSCHICISM ‘

(O simulfation (Software only)
?)Test Systermn

Show Communication Monitor

0.004 - 400 MHz

Signal Generator
Freguencies: 0.004 - 1000 MHz

Output Limit: | 10.0 dBm |
Qutput Delay: | 50 ms

Cancel

lcd.control

Clicking on “General Setup” opens the generator
settings menu.

Select the appropriate generator model.
If necessary, configure the interface.

Enter the license number from the license certifi-
cate. The associated serial number is displayed in
the left field.

Select “Test system” for operation with connected
generator. Choose simulation to control the set-
tings, to get to know the program especially if there
is no hardware.

If necessary, set limits for the connected hardware.
“Power Limit” limits the forward power. This avoids
that in case of error, e.g. Power meter for the mea-
surement of the target level not connected, the gen-
erator fully controlled and thus the power amplifier
gives full power and thus the connected hardware
is damaged. , Output Limit” limits the output level
of the signal generator and is e.g. to 0 dBm if the
maximum input power of the connected amplifier
is limited to 0 dBm.

Whenleavingthemenuwith“0OK”, the*idn?Command
is sent to the device. If the answer is correct, the
program changes to the main menu. If there is no
connection, an error message appears. example:

Device Error x

| Mo Answer frem device NSG 4070B-80!

By clicking on “OK"” the program changes again into
the settings.

If the hacking is set, the NSG 4070 expects the
forward power at channel 2. For operation with
the internal power amplifier and internal directional
coupler, the hook must not be set.



4.2.Selecting and loading the test configuration

) icd.control
File Standards Help
= ad <l &0 B
Standbrd Test Veetor Test Test Result TestRest | GeneralSetup Open Instrument | Device Contrel  Device Transfer . .
B Click here to open the library.
M Click here to open the configuration.
Standard Selection K
ts Aircraft | Selected Fie
H-«f» Automotive Mame: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz
< Industry Date: 16.07.2021 15:14:45
B""f-'__.B;S'EISPR Generator:  NSG 4070-LFCP
Description
Electromagnetic compatibility (EMC) - Part 4-39:
IEC 61000-4-16 Testing and measurement technigues
«J» IEC 61000-4-19 Radiated fields in close proximyty - Immunity test
o< TEC 61000-4-31 N
E|-$- IEC 61000-4-30 (Edition 1, 2017-03)

=< Edition 1, 2017-03

' 1=C 61000-4-39 (Edition 1) - HE.nr
IEC 61000-4-39 (Edition 1) - HF_210716.nrm
IEC 61000-4-39 (Edition 1) - LF.nr_
IEC 61000-4-39 (Edition 1) - LF_210616.nrm
IEC 61000-4-39 (Edition 1) - LF_210716.nrm
IEC 61000-4-39 (Edition 1) - LF_210720.nr_
( )-
( -
( -

IEC 61000-4-39 (Edition 1) - LF_210830_digital_outg
IEC 61000-4-39 (Edition 1) - LF_210909.nrm
IEC 61000-4-39 (Edition 1) - LF_externer_Richtk_211

e UL
[-€f» Generic
[+-¢f» Manufacturer v

Delete

Cancel

TASEO
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4.3. Calibration (test level adjustment)

Il select “calibration” to set the test level setting for the connected hardware.

__Im select “setup Standard” to change the basic settings for this test. See the
example below.

M Select here the LAS 6100.

+9) icd.control|- Setyp - u] X
Calibration Vjew |Help
[_\ ¢
» N +3) ICDCONTROL
Last Test Result| General Setup
*8) IEC 61000-#-39 (Edition 1) - HF.ni_ - O X | Current clamp: Internal Power Meter - Monito
Ty el
Test Calibration A/m SREQE) MHz
Afm] Conversion: Teseq FSL 6040_1
Standard: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz L 2 = egaq
Frequency: [0.150000 MHz |5 -[26.000000 MHz |-5] EAUse Limiter 3
6
3
[Afm] 5 h ]
' 1 {
! : 100 kHz 1MHz 10 MHz 100 MHz
313{ !
: Forward Power: Internal Power Meter - Forward
J i Level:
= ! i | e Crr A
Level 4 : LR [EARER] dBm [BREEE] MHz
3004 - ‘ [ievel 3
i ; [Level 2 [dBm] _Attenuation: DCP_0100A_SN44626_Port 2 to_4 esae
=53 : Al Otevelt
! ! 8
2874 : |
| | = ‘
2.80 i i Steps: 35
100 kHz 1MHz 10 MHz 100MHz  Test Time: ]
00h 01m 34s
e 1 |
Coupling Device: LAS 6100 ~| @ [P St N o o sl
e [ BN 10284-3 (2015) - BCT
Field Probe: Internal ~
® [H] 150 11452-4 (Edition 5) - Closed loop
Forward Power: | Internal ~ | X

Signal off

IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz NSG 4070C-110

B Choose “Calibration”.

W with avalue of, for example, -6 dB, the level would
be lowered by 6 dB at each frequency step and
then gradually increased to the target level. A level
reduction may be required by the standard. During

StndardSetup ] calibration (procedure for setting the test level)
- = L : : these requirements do not usually exist and a value
oescton e [30% 5 - [owl T2 of 0 dB shortens the calibration time.
Level Chiange each Testpoint: (0008 |+
Electromagnetic compatibiity (EMC) - Part 4-39:
R Rahads o ooy iy st e S :
(Edition 1, 2017-03) Regulation Step Delay: 0.05 =
[ Message at Test Start: Settings
[ Additional Level Offset: 0dB
[ check Level Consistency: 3d8

Diagram Autoscale

e otk

B Click "OK"” to save the settings.

lcd.control



setup.

-3) icd.control | Setup
Calibration  View Help

G| ¥

Last Test Result General Setup

— 1 select “view"” and “Show Test Setup” to display a sample image for the test

Calibration Setup for [EC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz

* NSG A070DC-LFCP / NSG 4070C-110
** Only for NSG 4070C-110
— Do not use this connection if using an external power amplifier?

icd_control_App_Note_IEC_61000_4_39 EO1
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M Setthe test level.
__Hl Adouble-click into the diagram opens the following

menus.
+3) icd.control - Setup — ] x
Calibration  View Help
[_\ (N g
» N +3) ICDCONTROL
Last TestResult | General Setup
+3) IEC 61000-4-39 (Edition 1) - HF.nr_ - u] X| | Current clamp: Internal Power Meter - Manitor
I TR v
Afm] _Conversion: Teseq F5L 6040_1
Standard: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz [ G = e8aq
Frequency: | 0.150000 MHz |+ -[26.000000 MHz | EUse Limiter 8
6
3
[Afm] 5 ¥
i i 1 |
100 kHz 1MHz 10 MHz 100 MHz
3.13
Forward Power: Internal Power Meter - Forward
J i Level:
e . Ve — v
Level 4 [ALevel 4
2.00 - [JLevel 3
Oievel 2
295 A Otevel 1
| | 8
2874 : |
! : = .
2,80 . Steps: 35
100 kHz 1MHz 10 MHz 100MHz  Test Time: ]
00h 01m 34s
. i |
Coupling Device: LAS 6100 ~||@ [P strt o B AN e
< e [ MBN 10284-3 (2015) - BCI
Field Probe: Internal ~
#® M 150 11452-4 (Edition 5) - Closed loop
Forward Power: | Internal i - )

IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz NSG 4070C-110

Measuring Instrument Settings X

Name: [ Intemal Power Meter - Monttor.mc Type: | Cument camp

Description: | IERRESGEL

Measuring Input Diagram Y-Autoscale
Monitor Input  (ch1) [dBm] Display Unit:  Afm Max: | 0 A/m —
Forward Power (ch2) [dBm] T : ., = . . . R
Reverse-Powertch3 b Exponent: [0 = Mn: [OAm = N Pl note, this window is valid for power meter
Analag Input [V] voges [4 [ xDighs: [3 % channel 1. It means, the sensor loop needs to be
Alarm Levek Comections connected to power meter channel 1.
Cluigh: [poo0A/m |- Attenuation: |none ~|l

Otow: |0.000 A/m = Conversion: | Teseq FSL 6040_1.cp
Measuring Time
Delay [5] : T B Measre
9 T
Count: 1 = L—De\sy—|

| Select here the file which contains the correction
data for the loop sensor. Clicking on the icon
opens the file.

K Cancel

B Click "OK"” to save the settings.

lcd.control



Measuring Instrument Settings X

Name: [ Intemal Power Meter - Forward.mcf Type: | Forward Power

Description: | Forward power

M Please note, this window is valid for power meter

Measuring Input Diagram Y-Autoscale
Monitor Input (ch1) [dBm] Display Unit:  dBm Max: | 0 dBm -
Forward Power (ch2) [dBm] = =
Exponent: 0 S Mn: [0dBm -
feverse-pomentor3igm
Analog Tnput [V] TR = g =
Alarm Levels Corrections

ClHigh: | 0.000 dBm = Attenuation: | DCP_0100A_SN44626_Port_2 to_4.los v |..
Oiow: [0.000 dBm -
Measuring Time
Debylsl: [0 |5 Trgeer B Measre
9 T
Count: 1 = L—De\sy—

K Cancel

channel 2. It means, the forward power port of the
external directional coupler needs to be connected
to power meter channel 2.

| M Select here the file which contains the correction
data for the path used for measuring the forward
power of the external directional coupler. Clicking
on the icon - opens the file.

B Click "OK"” to save the settings.

W click on “start” to execute the calibration..

-3) icd.control - Setup - [m] x
Calibration View Help
G N
» N +3) ICDCONTROL
Last TestResult | General Setup
+8) IEC 61000-4-39 (Edition 1) - HF.nr_ - [} X | current clamp: Internal Power Meter - Monitor
—— S v
Jest  Calibration [ERNRE] A/m [ERERE] MHz
Afm]_C : Teseq FSL 6040_1
Standard: IEC 61000-4-30 (Edition 1) - 150 kHz .. 26 MHz b et = GIOREN
Frequency: | 0.150000 MHz |5 -[26.000000 MHz |5 & Use Limiter 8
[
3
[afm] 5 ¥
' ' 1 {
100 kHz 1MHz 10 MHz 100 MHz
3.13
Forward Power: Internal Power Meter - Forward
3074 : Level: v
| | Ininly NN
Level 4 [ Levall4 d'd ] dem d_d B Mz
3.00 - [eevel|z
: : Oievellz [dBm] Attenuation: DCP_0100A_SN44526_Port_2_to_% [Glelele]
2859 A | Oievelt
H H 8
2.87 : ! |
! ! = .
2,80 . Steps: 35
100 kHz 1MHz 10 MHz 100MHz  Test Time: 3
00h 01m 34s
Coupling Device:  LAS 6100 ~ SErt Z J
ik al [» 100 kHz 1MHz 10 MHz 100 MHz
) G IE MBN 10284-3 (2015) - BCI
Field Probe: Internal ~
L M 150 114524 (Edition 5) - Closed loop
Forward Power: | Internal v | &

NSG 4070C-110

IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz

icd_control_App_Note_IEC_61000_4_39 EO1
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M Inthe diagram, the achieved levels are displayed as
blue dots and the target values as a red line.

M Below the diagram, a table displays the values
of frequency, target level, read level, loop level,
forward power and generator power.

M The instrument shows the measured magnetic field
strength with the loop sensor.

3) ontrol - R — [m] X
Calibration View Help
8¢
&N +3) ICDCONTROL
z General Setup
+3) IEC £1000-4-38 (Edition 1) - HF.nr_:2 — O
[Ajm] 2.65 Afm / 5.000 MHz v
3.33
3.27
320
3.13
3.07
3.00 Leve V.‘—-A sy
293
2.87 10 1
2.80 100 kHz 1MHz 10 MHz 100 MHz
100 kHz 1MHz 10 MHz W0MHzZ | Forard Power: Internal Power Meter - Forward
Mo.  Freq. [MHz]  Level [A/m] Loop [A/m] Fwd.[dBm]  Gen. [dBm] 2 ~
T
10 1.000 3.000 3011 30,17 -25.50 S MHz
" 2.000 3.000 3.007 30.67 -25.90
12 3.000 3,000 2,993 3136 -25.80 [dBm]_Attenuation: DCP_0100A_SN44626_Port_2_to_4 clollel
13 4,000 3.000 2,986 3214 -25.30
v 32
31
Testpoint: 14/ 35 (1 MHz)
30
Modulation: | Cif
23
Frequency: 5 MHz — Amplifier: | Internal Test Time: 00h [00m 135 25
ry . 100 kHz 1MHz 10 MHz 100 MHz
Level: -24.3 dBm = Remaining: 00h 00m 18s
MBN 10284-3 (2015) - BCI
RF Output: ] m S
40% I 150 114524 (Edition 5) - Closed loop
M Stop Break
Begin new Testpoint IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz MSG 4070C-110
LM The instrument shows the measured forward

power.

lcd.control



Calibration Repart

Bl After successful calibration, the operator is

Range Environment

Freguency: 0.15 - 26 MHz Temperature:
Level: Level 4 Humidity:

Coupling Device

Name: LAS 6100 Note:

prompted to save the file.

Range: 0.15- 30 MHz Description: E B A comment can be inserted.
SNo:

B Click “Save” to save the settings.

Save calibration

Existing Calibration Files:

LAS 6100, Level 3, 0_15 - 26 MHz_210716.cal
LAS 6100, Level 4, 0_15 - 26 MHz_210716.cal

LAS 6100, Level4, 26
LAS 6120, Level 1, 0009 -
LAS 6120, Level 3, 0009 -
LAS 6120, Level 3, 0008 -
LAS 6120, Level 3, 0_008 - i
LAS 6120, Level 3, 0_009 - 0_15 MHz, 0_01 MHz_210720.cal
LAS 6120, Level 3, 0009 - 0_15 MHz, 0_01 MHz_210722.cal
LAS 6120, Level 3, 0_009 - 0_15 Mz, 0_0

MHz_fehlerhaft_210716.cal
15 MHz, 0_01 MHz_210629.cal

15 MHz, 0201 MHz_110_210831.cal

15 MHz, 0_01 MHz_210714.cel
715 MHz, 0_01 MHz_210716.cel

1 MHz_210909.cal

File Name:

B A file name must be assigned.

r
LAS 6100, Level 4, 0_L5 - 26 MHZ_210013]

B Click “Save” to save the calibration.

icd_control_App_Note_IEC_61000_4_39 EO1
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4.4.Test

M Select “Test” to switch to the test mode.

B Select “View” and “Show Test Setup” to display a

sample image for the test setup.
) icc Sef — ] x
Calibration  View Help
<
G P ) ICDCONTROL
Last Test Result General Setup
'l) E on 1) - HF.nr_ — O x Forward Power: Internal Power Meter - Forward
i rrir
I .,
ibration
dB Attenuation: DCP_0100A_SN44626_Port_2_to_4
Standard: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz _"H"”m ||H| b o SO egas
Frequency: [0.150000 MHz |5 -[26.000000 MHz || EAuse Limiter 9
PM 1kHz50%  ~ 7
Dwell Time: 2,05 — &
2
Bl g -
H H 0 J
H i 100 kHz. 1MHz 10 MHz 100 MHz
&/ m GS 95002-2 (2021) - Stripline
3.3 Level:
: Level 4 L_output M] CMH - ENS0310 (Rev. M) - BCI
3] fewld .
1 DLEVEI N BH 1EC 51000-4-31 (Edtion 1)
' evel
27 v h
: : A Dievel1 [ B5H EMV-AB (2020) - Injected cuments
23{ ! H |
Test Setup for IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz B

Radistion area panel (80 x 80 mm plats)

LY

b
RF OUT RLA 6100-3 ' 60a3 a8 008
Ay | ——
S H H
M5G 4070~
EUT b
o ."F
Generator iy
i 0k
MIII.H
LE 771

* NSG A070C-LFCP / NSG 4070C-110

Target
o=
** Oy for NSG 4070C-110

— Do not use this connection if using an external power amplifier!

... The dashed path is exclusively for the IEC 60601-2 application to
achieve the required 7.5 A/m &t 13.56 MHz.

lcd.control



B change in “Setup standard” eg. the lowering of the
level per frequency step according to the standard
specification. Click on the edge of the window if the
“Setup Standard” switch is greyed out.

B change the dwell time according to the standard
specification.

I Adouble click into the diagram opens the following
menu for selecting the current probe.

+3) icd.control - Setufo — [m] x
Calibration  View Help
(7
(> R ) ICDCONTROL
Last Test Result General Setup
'i) IEC 6100 (Hdition 1) - HR.nr_ — O Forward Power: Internal Power Meter - Forward
Test |Cobbratio IJ'IJ ] dem LI_\J Mz
iDral n
dBm] _Attenuation: DCP_0100A_SN44626_Port_2_to_4
Standarc: EC 610004-36|(Edition 1) - 150 kHz .. 26 MHz ﬁ|H|||H|I ||H| S Lo S CIOREN
Frequency: | 0.150000 MHz| [ % -[26.000000 MHz [ EAUse Limiter e
PM 1kHz 50% *
Dwell Timea: 2.05 — 4
2
[Am] ¥ ¥
: : 0 {
100 kHz 1MHz 10 MHz 100 MHz
3.7
m GS 95002-2 (2021) - Stripline
33 Level:
: : — |_output [ cnH - ENS310 (Rev. M) - BCI
30 Level 4 CJcevel 2
’ : DLEVEI ) B® 1EC 61000-4-31 (Edition 1)
evel
2.7
: : A| Dtevelt [ B5H EMV-AB (2020) - Injected curents
23] : ]
H H |$- DNV-GL CG-0339 (2019)
2.0 ! ! . Steps: 35
100 kHiz 1Mz 10 MHz 100 MHz SS?J{EE; [ om EN IEC 55014-2 (2020} - Chapter 5_3
Coupling Device: |LAS 6100 v @ b st |- [ MBn 10284-3 (2015) - BCL 210616
Calibration File:  LAS 6100, Level 4, 0_15 - 26 MHz_210913.cal ~| @ « Check m MBN 10284-3 (2015) - BCI
Add Monitor
+ M 150 114524 (Edition 5) - Closed loop
Forward Power: | Internal - ]

Signal off IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz NSG 4070C-110
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Measuring Instrument Settings X

Name: [ Intermal Power Weter - Loopumf Tyoe:  [Loop Cuene H Select here the file containing the correction data
ST of the CSP 9160A. Clicking on the icon - opens the
file.
Measuring Input Diagram V—Autosa\e
Monitor Input  (ch1) [dBm] Display Unit: A Max: 0 A —
Forward Power (ch2) [dBm] e - wn: [0 -

Current Monitor (ch3) [dBrm]

Arslog Tnput (V] voges [z |= *ogtsi (3|
Alarm Levels Corrections
[High: | 0.000 & = Attenuation: | none
[Jiow: [0.000 A = Conversion: | Teseq CSP 9160A.cp
Measuring Time
Delay [s] : — s B Measure
g +
Count: 1 — l‘—DE\ayg

M Click "OK"” to save the settings.

K Cancel

I cClick on “Start” to run the test.

) icd.control - Setup — m} X
Calibration  View Help
[‘1 N2
» N +3) ICDCONTROL
LastTest Result | General Setup
9 IEC 39 (Edition 1) - HF.nr_ - O | Forward Power: Internal Power Meter - Forward
Test  calibration T LI
dBm] _Attenuation: DCP_D100A_SN44526_Port 2 to_4
Standard: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz —||H|||Hﬂ|——|||H| b e pe S eaaq
Frequency: | 0.150000 MHz | 5] - 26.000000 MHz | +| Use Limiter 2
PM 1kHz 50 <l
Dwell Time: 2.0 - 9
2
[Am] &
: 0 |
.l 100 kHz 1MHz 10 MHz 100 MHz
: ' [ Gs 95002-2 (2021) - Stripline
33 Level: B
Level 4 | output m CMH - ENS03210 (Rev. M) - BCI
T Level 4 O =
: DL::: N IEC 61000-4-31 (Edtion 1)
274
: A| [evelr [ BSH EMV-AB (2020) - Injected currents
234 1
' s DNV-GL CG-0339 (2019)
2.0 . B Steps: 35
100 kHz 1MHz 10 MHz 100 MHz ggitﬂTllf E3=4 [ o EM IEC 55014-2 (2020) - Chapter 5_3
n 5
Coupling Device: |LAS 6100 ~| @ p sttt |~ [ ™BN 10284-3 (2015) - BCL_210616
Calibration File:  LAS 6100, Level 4, 0_15 - 26 MHz_210913.cal ~| @ « Check m MBN 10284-3 (2015) - BCI
Add Monitor
+ [ IS0 11452-4 (Edition 5) - Closed loop
Farward Power: | Internal I - )

Signal off IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz NSG 4070C-110

lcd.control



M Inthe diagram, the achieved levels are displayed as
blue dots and the target values as a red line.

M The instrument displays the current measured
through the CSP 9160A.

) ontrol - R — O *
Calibration View Help
N7
G N -3) ICDCONTROL
==l | General Setup
+3) New Document 21 — ] Forward Power: Internal Power Meter - Forward
[afm] 3.02 Ajm / 11.000 MHz
H i R [N
: o ! B I:I dBm 1 MI MHz
3.013
: : [dBm] Attenuation: DCP_0100A_SN44626_Part_2_to_4 [Glelele]
; : £l
3.000 Level 4 ;
AR IR ; =
2993 i 3 16
2.987 k 9
: : L .
Ze 100 kz 1MHz 10 MHz 100 MHz
100 kHz 1MHz 10 MHz 100 MHz - T
Calibration: 'LAS £100, Level 4, 0_15 - 26 MHz_210213.cal' from 13.09.2021 17:01:08 M GS 95002-2 (2021) - Striplne
Mo, Freq.[MHz] Level [A/m] Loop [A/m] Fwd.[dBm] Gen.[dBm] & ;
|_output M CMH - ENS0310 (Rev. M) - BCI
use £.000 3.000 3.000 3546 -21.40
use 9,000 3000 014 616 2040 B 1EC 610004-31 (Edition 1)
use 10,00 3.000 3.007 36.78 -19.60
= L0 2T 2T S milll [ BSH EMV-AB (2020) - Injected currents
2 12.00 2.000 2007 37.90 -18.80 hd
Testpoint: 20/ 35 (1 MHz) Modulation; PM 1kHz 50% Dwell Time: 2.0 s < DNV-GL CG-0339 (2019)
Testpoint: | 20: 11 MHz Modulationf |PM 1kHz 50% Dwell Time: 1.5 s Tl DIN EN [EC 55014-2 (2020) - Chapter 5.3
il -2 ( )- ter 5_.
Frequency: 11 MHz — Amplifier: Internal Test Time: 00h 00m 47s
M MBN 10284-3 (2015) - BCI_210616
Level: -19.2 dBm — Remaining: 00h 00m 34s
MBN 10284-3 (2015) - BCI
RF Qutput: ] E T
| 57% [ 150 11452-4 (Edition 5) - Closed loop
W Stop Break ¢ Event 2 Measure (@ Store

Applying test signal, Modulation PM 1kHz 50% IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz NSG 4070C-110

M The table shows the currently used values of the
calibration file.

Il The status area displays the test time, remaining
test time, dwell time, and the status of the modula-
tion and level. The button == can be used to
switch directly to the manual mode, for example,
to check at a specific frequency with lowered level.
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4.5. Test end and report creation

Test Event: Finish

Level: 3.0 A/m
Frequency: 26.000 MHz
Dwell Time: 2.0/2.0s
Comment:

Bl The completion of the test run is indicated by the
appearance of the “Test Event” window.

H A comment can be inserted.

H By clicking “Save” the generation of the test report

H SaLe 5 Close

Report Setup

Logo Fie (~.bmp): | =l || standard: IEC 61000-4-39 (Edition 1) - 150 kHz .. 26 MHz

is started.

Test Center: l ‘ Port Description:
Comment:

Tetengneer. [ ]

B corresponding fields can be filled out and com-
ments inserted.

B Click on “OK” to apply the settings.

M A file name must be assigned.

B Click “Save” to save the result.

G Test Report No.:
Date of Test: September 13, 2021 6:07:41 pm
Result: O Test faled O Test not rated
Test Object: @ Test passed
:| Disetup pcure
|Cimatic Conditions. Events.
Temperature: [ 23 °C Pressure: [988mbar | | M Test ponts Tmestamp: | none v
Humidity: 146% | Instruments:  none v
Load Save K Cancel
+3) Speichern unter X
Speichem in: [ | | Resut <] @@ e @
Name Anderungsdatum Ty A
* [Tt Fi09i3pr 3062031 16:46 PR
Schnellzugrff = 1. 210830,p1 30.08.2021 1423 PR
= [7] Test_210830.res 300820210200  RE!
“Test 210722 LF_60601_1_2_LFCP.prj 22.07.2021 18:01 PR
Desktop | Test 210722 LF_LFCP final prj 220720211756 PR
— T Test 210722_HF_LFCP_61601.1_2.prj 220720211107 PR
= T Test 210722_HF_LFCP.prj 22072021 10:50 PR
Bibliotheken | Test 210720_4031.prj WOTIET TN PR
T Test 210716.4031.prj 1607.2021 1618 PR
E! T Test 210716_HF_LFCP.prj 160720211532 | PR
Dicser PC | Test 210714_LFCP.prj 140720211614 | PR
| Test 210629 MBN_10284 B_2015 pr 290620211235 | PR
@ "m'lT:ﬂ‘ Z10R1A MRN 10284 2020 nri 1A NA 2021 1502 PR o
< >
Netzwerk
Dateiname: Test_210913pj v [[Seechem |
Dateityp: Reports (" prj:"result " res) v Abbrechen

4.6. Save the configuration

%) icd.control

File Standards Help

= a

Standard Test Vector Test Test Result

lcd.control

B By clicking on “File”, “Save as"” and assigning a file
name, the settings are applied.

¢ Il & B

General Setup  Open Instrument | Device Control  Device Transfer
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Manufacturer

AMETEK CTS Europe GmbH
12623 Berlin, Germany
Landsberger Str. 255

T +49 30 5659 8835

F +49 30 5659 8834
sales.cts.eu@ametek.com
www.ametek-cts.com

China

AMETEK Commercial Enterprise (Shanghai)
Co., Ltd. Beijing Branch

T +8610 8526 2111

F +8610 8526 2141

sales.cts.cn@ametek.com

Japan

AMETEK Co., Ltd. Nagoya Office
T+81 52709 5501
cts-japan.sales@ametek.com

Taiwan

AMETEK Taiwan Corp. Ltd
T +886 3 575 0099
taiwansales.cts@ametek.com

USA

AMETEK CTS US
T+1732 417 0501

Toll free +1 888 417 0501
usasales.cts@ametek.com

To find your local partner within
Teseq's global network, please go to
www.ametek-cts.com

© September 2021 Teseq®
Specifications subject to change without notice.
All trademarks recognized.

Europe

AMETEK CTS Europe GmbH
T +49 2307 26070-0
sales.cts.eu@ametek.com

Singapore

AMETEK Singapore Pte Ltd

T +65 6484 2388
singaporesales.cts@ametek.com

AMETEK CTS Europe GmbH is an ISO-registered
company. Its products are designed and manufac-
tured under the strict quality requirement of the
ISO 9001.

This document has been carefully checked.
However, AMETEK CTS Europe GmbH does not
assume any liability for errors or inaccuracies.
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