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Copyright © 2024 AMETEK CTS GmbH All right reserved.
Specifications subject to change
Foreword Thank you for purchasing the icd.control software.

This user's manual describes the software tool and contains useful information
about the functions and operating procedure of the device.

This user's manual lists precautions that must be taken during use and contains
useful information about the functions and operating procedure of the device.

To ensure correct use, please read this manual thoroughly before beginning
operation. After reading the manual, keep it in a convenient location for quick
reference whenever a question arises during operation.

This manual contains a selection of typical system setup with the correct wiring
diagram.

Further information about the technical data, using and handling with the device
generators, see the manual for these products.

Generators offering customized features are not explained in this manual. The
parameter windows for special tests are basically the same as for the standard
pulses.

Notes The contents of this manual are subject to change without prior notice as a result
of continuing improvements to the instrument’s performance and functions. The
figures given in this manual may differ from those that actually appear on your
display and screen.

Every effort has been made in the preparation of this manual to ensure the
accuracy of this contents. Should you have any questions or find any errors,
please contact your representative or send an email.

Copying or reproducing all or any part of the contents of this manual without the
permission of the company is strictly prohibited.

Trademarks Microsoft, Windows, Windows 7, Windows 8 and Windows 10 are either
registered trademarks or trademarks of Microsoft Corporation in the United States
and/or other countries.

Other company and product names are trademarks or registered trademarks of
their respective companies.

For purpose of this manual, the TM and ® symbols do not accompany their
respective names or registered trademark names.

Version This manual is written for icd.control Software version 8.0.0 and higher.
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1. Introduction

1.1 Preliminary Remarks

The icd.control software is operated under Microsoft Windows.

The manual describes as detailed as possible all the applications of the program that are available for the
user. Due to the extensive variety, however, not all possibilities and options can be described in this
manual. The program is subject to change.

Simulation mode as well as the example files included in the delivery allow user to get familiar with the
software.

It is easy to make your first tests quickly with the Standard Test. The Vector Test is structured so it
stands to your highest requirements on the most variable test-procedures.

Let the icd.control test and monitor the immunity of your equipment through the EVENT function and
automatic reduction of voltage testing according to predefined settings.

The software supports most serial-port and IEEE-bus measuring equipment.

1.2 General

This software is used for control of continuous wave generators.
The software works in Windows 7, Windows 8 and Windows 10.
The name icd.control originates from the English

"Immunity to Conducted Disturbances”

The software can produce a test, save it and generate reports.

The recognition and registration of occurrences / events during tests on the sample (further EUT) can be
done through the Faill- and Fail2- connectors located in the back of the CWS equipment (NSG 4070
excluded), or with the help of external measuring equipment (EVENT).

Activating of the buttons Stop, Pause and EVENT also produces occurrences/events during testing. All
occurrences are listed in the report with the topical parameters and can be provided with additional
commentaries.

1.3 User Requirements

The user is expected to have an understanding and knowledge about EMC. Within the frame of this
instruction manual no information is provided with regard to standard testing. Please refer to the relevant
standard documents for detailed information.

1.4 Technical Requirements
| The icd.control program has to be installed on an IBM compatible AT computer.

Processor Dual Core or better

Memory 2 GByte at least

Hard disk  at least 500 MByte memory available

Windows™ Windows 7, Windows 8, Windows 10 (32/64 Bit)
Interface USB or IEEE 488 Interface card (National-Instruments).

Operating System icd.control
Windows 7 (32 Bit) X
Windows 7 (64 Bit)
Windows 8 (32 Bit)
Windows 8 (64 Bit)
Windows 10 (32 Bit)
Windows 10 (64 Bit)

X X X X X
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1.5 Supported IEEE boards by the icd TEST software by AMETEK CTS

Single devices are usually operated via the serial interface whereas in configurations of several devices
the parallel IEEE interface is used. Therefore, the computer has to be equipped with the corresponding
interface board.

The following IEEE boards are supported by icd.control for Windows to control the EM TEST equipment:

Manufacturer Device icd.control
National Instruments | PCI-GPIB X
PCMCIA-GPIB
GPIB-USB-B
GPIB-USB-HS
ExpressCard-GPIB
PCle-GPIB

X X X X X

This list doesn’t claim to be complete.

As a standard we highly recommend to use the following hardware:
IEEE Interface Type PCle-GPIB of NATIONAL INSTRUMENTS

National Instrument Driver

Install NI-488.2 rev. 15.0 or higher. The use of older revisions may cause in
software errors.

1.6 Hardware setup connection Computer <-> Generator

A:) Application of USB interface.

USB interface “USB B” connector. For data transfer a USB interface is available. The internal RS 232
interface is converted to USB standard.

Therefore, the user must set the same Baud rate in the device and control software.

Using the USB interface, the user can have EMC problems during burst tests. According to our experience,
that usually the computer USB port is disturbed by interference’s. Therefore, a high-quality USB cable (USB
2.0 standard) must be used.

USB cable setup

The USB cable must be above ground with a
distance of at least 10 cm. Otherwise the cable can
be an antenna for the common mode burst pulses
and will “collect” the interferences. For longer
distances such as 10 m, it can be too long and USB
cable is not the best option. An alternative cable
should be used.

For filtering the following type of ferrites can be
used: Kitagawa TR-40-27-15 with 8 windings

B: ) Application of IEEE 488 interface.

Use a general IEEE488 resp. GPIB - cable.
Connect the instruments.

C: ) Application of Ethernet interface.

Use an Ethernet cable.
Connect the instruments.
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1.7 Computer settings restrictions
The following computer settings are mandatory for proper software operation.

Settings Remark

Energy safe or Suspend Mode

’ Windows sets the IEEE interface in the standby mode. The
must be disabled.

software can switch to simulation mode. Problems occur with long
durations tests, where the PC is idle for a long time.

Screen safer

: Screen safer can influence the running program.
disable

Hard disk sleepmode

The access of programs to a hard drive in sleeping mode may be a
disable brog Ve In sleeping y

reason for program conflicts.

Notebook operation

: When the storage battery is low, the notebook will close the
use mains power

program and shut down the computer. The test generator stays in
remote status with the last voltage and frequency settings, until the
setup is changed manually on device.

1.8 Directory Structure of the icd.control Software

The software shows the following directory structure after a default installation (Windows 10 style):

Program C:\Programs (x86)\Ametek CTS\icdcontrol
Program Data C:\ProgramData\Ametek CTS\icd.control

v ProgramData
hd Ametek CTS

v icd.control
s Proegramme (x86) Attenuation
v Ametek CTS Conversion
hd icdcontrol CouplingDevice
Media Generator
v PregData Instrument
UnitConverter Picture
UsB Result
VISA Standard

The following list of directories shows the default purpose of application:

Directories icd.control for program data

Attenuation Files for specifying the attenuation

Conversion Files for specifying the conversion

CouplingDevice Files for specifying the coupling devices in use

Generator Generator configuration files

Instrument Configuration files for internal and external measuring instruments
Picture Library for setup pictures

Result Reports generated by icd.control

Standard Library for icd.control standard tests

Directories icd.control for programs

Media Some media files for internal use
ProgData Software components

Operation Manual V 8.0.0 8/73
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1.1. icd.control Software Install and Uninstall

1.1.1. Installation

icd.control

To start the installation, select the routine
icdcontrolSetup.exe from the software CD or
USB.

1. Press Next to continue

e Whasedts verbyg the contenes
packace, Tus Moyt & mommert

The installation routine guides you with an easy
dialogue through the installation procedure.
During the installation the relevant data will be
expanded, copied and the user program will be
installed either in a new or in an existing program

group.

2. Press the field: | accept the terms of Licence
Agreement.

3. Press Next to continue

rol - Installkwars Wirard

e Agreem

N

4. Accept the default Product install path
5. Check the available disk space

6. Press Next to continue

7. Press Install continue.

8. Press Finish for terminate the installation.

Operation Manual V 8.0.0
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1.1.2. Uninstall

1. Start the uninstall procedure in the =1
System control and 1—8

Software

select icd.control for uninstall
2. Select Uninstall for remove installation

3. Press Next for start the uninstall procedure

4. Click Uninstall to remove icd.control

5. Click Finish after a successful uninstall
procedure

Operation Manual V 8.0.0 10/73
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2. Guide to icd.control

2.1. Software Overview
1.) Start Windows operating system.

. . . icd.control
2.) Start icd.control, double-click on the icd.control -Icon.
+) icd.cont - u}
File Standards Help
= .
= < 3 |
£ ad G ¢ ::II 0O B 1) ICDCONTROL
Standard Test Vector Test Test Result Last Test Result General Setup  Open Instrument | Device Control  Device Transfer
Open Standard Tests
Last Standard Test [ 150 114514 (Edition 3) - BCI - Closed loop
Last Viector Test [ MIL-STD461G - C5114 - Level 5,5,5 - AN, AF

[T TEC 61000-4-6 (Edition 4)

[ Hyundarkia ES96200-00 (2018) - BCI

[ MIL-STD-461G - CS114 - Level 5

[ 150 114514 (Edition 3) - BCL - Closed loop Oct1
[ MI-STD-461G - C5114 - Level 2

1] IEC 61000-4-6 (Edition 3)

[ 150 114524 (Edition 4) - Closed loop.
[T IEC 61326-3-2 (Edition 1) - Conducted RF

1] DIN EN 60945 (2003)

Signal off 150 114514 (Edition 3) - BCI - Closed loop NSG 4070C-60

icd.control main desktop

2.2. Software License

With the software license you get the access to the full program facilities.
Each license is associated with one device (by serial number for NSG 4070 and SWN i.e., software
number for CWS)

Click on General Setup on the top menu bar. AT — S —
This is where you enter your license code. If you have finished e e e -

entering your license you will see the SWN code of your

generator.

icd.control without license:

Without license icd.control runs with it complete functional range but only in simulation mode. That means
the software may be used for demonstration purposes, file transfer of results, file configurations and
report generating but not together with a connected generator.

icd.control Licence:
All functions are accessible. icd.control runs without limitations.

2.2.1. Operating mode
icd.control works in two different operating modes.

Test System

- icd.control has connection to one generator.
- You can work with icd.control together with your generator.

Simulation

- icd.control works in simulation mode.
- icd.control has no contact to a generator.
- The interface is not or wrong configured (software or generator).

Operation Manual V 8.0.0 11/73



AMETEK CTS

2.2.2. Status bar

icd.control

Info related to the cursor position

2.2.3. Main Toolbar

=5

Standard Test

Vector Test

|

Test Result

(3

Last Test Result

ot

Setup

Open Instrument

L]

Device Contral

2

Device Transfer

P

Open the standard test manager.

Open a vector test file.

Open a test result in the view mode.

Open the last test result.

Open the general setup.

Open the instrument list for configuration.

IEC 61000-4-6 (Edition 3)
Actual standard

CWS 500N1 - PM1000
Model

Open the device control panel window for manual control of the generator.

[ [

Status

Exchange of calibration files for IEC 61000-4-6 edition 3 in combination with CWS.

The connection with NSG reads the directional coupler data and result files. See

Chapter 3.2.1 for details.

2.3. Theicd.control window in the test mode

This is how you recognize the test mode.

Operation Manual
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] rCo A
5 5 [fuig] dBm [ifugn] MHz
Test  calibration Amplifier Saturation Test - a
La dBm] _Attenuation: Linear -40d8
Standard: IEC 61000-4-6 (Edition 4) willial e e e9aq
o
Frequency: [0.150 MHz |-+ -[80.000 Mz |5 EAuse Lmiter s
Step: S (% v AM 1KHZ80% v 6
M v ¥
H H 1 J
| 100 kHz 1MHz 10 MHz 100 MHz
L7
13
o Level1
B Level:
0.7 : ! Oievel m
: | Oieveln
Level T
0.3 A
I
0.0 ! | steps 633
100 kHz 1MHz 10 MHz. 100MHz  Test Time:
® 00h 10m 33s
CDN
Coupling Device: O cemp CDN-M3 ~||@ [k sart
Calibration File: ~ @ i Check
o Add Monitor
Forward Power: | Internal ~| &

. 01000-4-6 (Edition 4) NSG 4070C-110

2.3.1. Test Mode Toolbar

Switching into the view mode and opens the last test result.
[>}
Last Test Result
%“ Open the general setup. All settings are changeable except of selecting another
N generator.
Setup
Open the settings window of the standard.
(s
Setup Standard

Export the standard or instrument settings into a pdf or rtf file.

Export Report
Open the preview window for the standard or instrument settings.
Preview Report
P Start .‘(
SERGEIEU This features allows you to manually run the test for each step. The user has to
Check last Events click Forward each time to go to the next step.

RF Output: Simulation ||

/U%

B stop 4l Back I Forward = Measure | | Store
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2.4. Theicd.control window in data view mode

You can view the data files about instruments, test P
reports and calibration files. New s Al — o© fll G

Open ¥ Calibration Data

-3) icd.control

General Setup  Open Instrument | Device (

Coupling Device

Test result files are viewed by clicking on “Test iy N
” “ 9 . ; - nstrument Log
Result” or “Last Test Result” icons at the top. For —
the calibration data, please see the below Open o
Last Standard Test 1] IEC 61000-4-6 (Edition 4)
-)) cd.control - View
Flle Multireport View Help ") Simulation CDN-M3, Level |, 0_15 - 80 MHz, 5% sept 19 sim.cal — O X
ﬂ—l E | Fad E@ Standard: IEC 61000-4-6 (Edition 4)
Test Result Calibration Data Intrument Log Device Transfer Range Environment
Frequency:  0.15- 80 MHz, 5% Temperature: 23 °C
IEC 61000-4-6 (Edition 4) Levek: Level 1 Humidity; 46 %
Pressure: 988 mbar
Open Standard Test
File Coupling Device
Last Standard Test IEJ IEC 610004  pate: 0/18/2010 8:12:31 AM Name: CDN-M3
Last Vector Test T e 610004 Description: Range: 0.15 - 80 MHz
o SNo:
B Ec 510004 Note:
15011452 M
Level T
[ 150 11452 %9992
0.9575
[ 1so 11451
0.9958
[ po-160G - NEEE
m 100 kHz 1MHz 10 MHz 100 MHz
IS0 11451
Mo,  Freq. [MHz] Level [V] Read [V]  Fwd. [dBm] Gen [dB] ~
[ vi-sTo4g | 4 0.150 1.000 0.995 18.76 -18.60 hd
M Hyundarkia H save Export Print
2.4.1. View Mode Toolbar
Cl—l Open a report file in the view mode.
Test Result
Opens a Calibration file.
= P
Calibration Data
IF Opens an Instrument log file.
Intrument Log

2.4.2. View Mode options

Save the active window.
Open the settings window of the active window/panel object
Export the settings of the active window/panel object into a pdf or rtf file.

Open the preview window for the active window/panel object settings
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3. First use

This chapter will guide you through the configuration menu with a suitable setting proposal for 95% of all
users.

Steps for first use

- Software configuration

- Performing of a calibration
- Proceed a test

- Viewing the results

3.1. Software Configuration

Overview

- Operation mode (Simulation / Connection computer <-> Generator)
- Device interface configuration and license

- Break, Fail, Trigger

- Password setup

- Miscellaneous settings
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3.1.1. Device Setup
File Standards Help /
=5 'y
== L £
= Cl—l G; §\ E"
Standard Test Wector Test Test Result Last Test Result General Setup  Open Instrument
1. Click on General Setup. The Device setup window of the

Fn
General Setup

system configuration appears.

Select Test System to work with a connected generator
or
Simulation to work without a connected generator

To view other settings, click into the listed menu titles.

Select the correct generator under Device.

2.

4.

3.1.2.

Check the IEEE address of the device.

If necessary, enter it in the field "Address:".

Default address: 10. Software No should be matching the
device. For NSG systems, the license is linked to the Serial
No.

Enter the device Serial number. This number will be used
for the test report and will be linked to the License of the
software Each icd license is associated with one device.

Press the OK button

Search connected Devices

Click on the General Setup button

In the Interface Setup choose the corresponding
interface and click on Search button

The software will automatically search connected
devices on computers interfaces which
corresponds to the selected unit.

C]

Device Caontral

icd.control

B

Device Transfer

General Setup

Settings Devices Events

Interface Frmware  Equipment .
ACS500N2.3
CDND M316-2
247
~
a NSG 4031 TCPIP0::192.168.0.3 v
Device 5 Select Device... | [ EXRN0-QDQ00-G5AH3-J8M5P-5AB7UTHISCIAYUSWG
License OK
Interface: Nene 12345
cws >
Software No.: -t -vemtor: Frequencies: 0,004 - 1000 MHz
~  NSG > INSG 4031
NSG 4060 Output Delay: -
e
Last Gaibration: SG 40708 ’ outputLimt:  [10.0dBm |1+
NSG 4070C > R
Oexternal Ampitude Modulation NSG 4070C1 > Iplfier: Frequencies:  0.004 - 400 MHz
| NsG 407002 > NSG 4070C2-0 E

[CJExternal Directional Coupler

NSG 4070-LFCP.

NSG 4070C2-0R
NSG 4070C2-35

CGance

NSG 4070C2-45

[ ECSS-E-5T-20-07€ (Revision 2, 2022-01)

[l 1EC 62040-2 (Edi

Mode:

ition 3)

v NSG4070C2-60
NSG 4070C2-80
NSG 4070C2-110

LEE_components (2

(Edition 5) - Substitu

(®) Simulation (Software only)

(O Test System

General Setup X
Settings Devices Events l}

State Device Interface Software Mo. Firmware Equipment Device Events Password Settings

0O coM4 Dey| Interface Setup: NSG 4070C-80 x

O coM3

O owss GmOzl0 ACS500N2.3 Intd RS 232/USB Ethemet USB <

O NSG 4060 10 CDND M316-2

M@ nsG 4070C2-60 ::11.0.0.101 217 Licel  port: ~]  partty: i

O NSG 4070-LFCP i ~

O NSG 4031 BC: X v Mod  Baud: 38400 ~|  Data Size: 8

v 7 ) n Monitor
B T TWSG 2070C260 AV | [ EKRIN0-QDQO0-G5AH3-JBM5P-5AB7U-NAISIAYUSWG | Stop Bits: 1 |
hd License OK
Interface: PO communication
: 0 Interface Sety o 2 - -
Software No.: [ ooooo [ Open Interface Setup Jrator: Frequencies: 0.004 - 1000 MHz Fred e wat: = End of String: [LF 11000 MHz
Output Defay: |0 ms = = =
B o = Lin Timeout: 1000 ms  [— El ~
[CJextemal Amplitude Modulation Power Amplifier: Frequendies: 0.004 - 400 MHz | Ha SEE TR I
T o o
[ Extemal Directional Coupler [JPower Limit: 80 W —
Interface Setup for NSG 4070C
anca
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3.1.3. icd.control Interface

icd.control

In the row Address the Interface address, normally IEEE488 device address or Ethernet IP Address,
needs to be entered. The same address as shown in the display of the related test generator must be
entered here. This is the address iec.control will search for to communicate with connected test
generator. The addresses given below show the factory settings. When changing any of this address

check the related test generator for equal setting of the interface address. Click into field on the right side

of the device address for open the interface setup and configure the interface.

See also section 4.1.1 for details on test setup.

A) USing the USB interface Interface Setup: NSG 4070C-80 X
Now set the Baud rate in generator RS 238/ US8 [Ethemet | USB
Port: ~ Parity: e
1. Select USB / RS232 ’ )
Baud: 38400 ~ Data Size: 8
2. Choose the COM Port and the Baud rate. Stop Bits: B
Factory setting: COM 3, 38400 Baud R
3. An Additional Timeout can be used if no answer is e : End o st 18
received from Gen. Timeout: =
Can Search Cancel
B) Using the IEEE 488 Interface neocesetup s ol X
Now enter the IEEE address in generator EspaiUsa) GPIs
Card: ~
1. Select IEEE/ GPIB rderese -
2. Set the IEEE address of the generator Chack STB:
Factory setting: IEEE address = 10 RE—
. . . cle Wait: ms - nd of String:
The option Check STB (Status Bit) allows an efficient q' e . i ot ste: 18
communication (not supported by all devices) Timeout: -
Can Search Cancel
C) Using the Ethernet Interface (NSG 4060/4070 only) inaace st 5 070 ~
Now enter the Ethernet address in generator Eeaaiise] Ethemet Mish
Driver: __TCPIPD ~
1. Select Ethernet
IP Address:
2. Setthe IP address of the generator P [1295 [
Communication
Cycle Wait: - End of String: |LF
Timeout: :
Clan Search Cancel
D) Using the USB Interface Option (NSG 4060/4070 only) Interface Setup: NSG 4070C-110 [, X
1 Select USB RS 232 / USB Ethernet USB
' Driver: USB ~ Vendor ID: I:I
2. Set Vendor ID, Model ID and Serial No. of the Generator modelm: [ ]
Serial No.: l:l
Communication
Cycle Wait: - End of String: |LF
Timeout: :
Clan Search Cancel
Operation Manual V 8.0.0 17173
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3.1.4. Events (Break, Fail, Trigger)

3.1.5.

3.1.6.

Set your options according to the graphic at the right.

This is the easiest way to follow the actions of the software.
Here you can select Suspend and Threshold features during

the test and adjust parameters in Auto Threshold

After the occurrence of an event, the software will use the

auto select values until reaching the defined test

Password Device

If a password is set, then the software doesn’t allow to
change test parameters without entering the
password. The software can be used without entering
the password, but no changes to standard parameters
are allowed. See also section 4.1.3

Settings
Set your devices according to the graphic at the right.

General Setup x
Settings Devices Events
Auto Suspend
Threshold Test Run

Keyboard [F3]: [m} AtBreak [F2]:  [Keep Output Signal On

Tnstrument: o

Digial Input:  high v| (] [m}

Optical Input: |high v|  [] [m}

UserPort 1 |high v| [ o

UserPort 2:  |high v| [J [m}

UserPort 3:  |high v| [ o

Auto Threshold: Reducing Step: [0.0dB |
User Port4: high v| [ o
Increasing Step: 2
Step Dwel Time: [ 3.05
Gl
-3) icd.control
File Standards Help Change Password ®
MNew »
Open > Valid password: l:'
Bepert Setup newpassword: [ |
Password Setup
Exit Alt+F4
==

General Setup x

Seftings Devices Events

Mode: O simuiation (Software only)

®Test Systerm show Communication Monitor

O show Startup Window

[ show all Standards

[Jsound at Event.

Show Maximum Power Waming

Decimal Separator for Report: | pont  0.00 v

Report after Test: |Auto Print Preview v

Unit Converter Path:

[ D:\Program Fies (x86)\Ametek CTS\unitconverterlunfconverter.exe 2]
General Setup X

Device Events Password Settings

Device: N5SG 4070C-0 i

License: | X7 |

Mode: O simulation (Software only)

@ Test System Show Communication Monitor

Power Amplifier

Frequencies: 0.004 - 1000 MHz

M Power Limit: -

External Directional Coupler

Signal Generator

Frequencies: 0.004 - 1000 MHz

Qutput Limit: -
Output Delay: -

Cancel
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3.2.

3.2.1.

Perform a test

This manual will show you two examples with of tests according to IEC 61000-4-6 and 1SO 11452-4.
Other test examples refer to the special application notes web page of Signal Generator (e.g., NSG
4070C)

- Proceed a standard test

- Execute the test

- Create a report

Other test routines with icd.control:
- Vector Test program
- Device Control program

Standard Test as per IEC 61000-4-6

The following pages describes how to proceed an IEC 61000-4-6 standard test with CDN application. For
detailed screen information of software please refer to the separate chapters at the end of this manual.
Basic Settings

Clicking on “General Setup“ opens the generator settings

menu > Under Device select the appropriate generator model e.g., NSG 4070

If necessary, set limits for the connected hardware. “Power Limit* limits the forward power. This feature
avoids a damage in case of error. Based on forward power measurement, the output power is limited
from the amplifier to prevent any damage. ,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 O dBm.

For NSG 4070, if the “External Directional Coupler” is selected, it expects the forward power at channel
2. For operation with the internal power amplifier and internal directional coupler, the checkbox must not
be set. After finishing settings, click OK

-3) icd.control
Click on “Device Transfer” to read Fle Standards Help
the directional coupler data of the E 7 Q W | = B
NSG 4070 and open the fO”OWII’]g Standard Test Vector Test TestResult  LastTestResult | GeneralSetup Open Instrument | Device Control Dewﬁar
window.

.,)
In this window, device specific values can be inserted ey BT i [B

according to calibrated results. -

oot e o
A comment can be inserted or changed in “Description” | ¢ %
0.07 -34.52 -35.71

Clicking on “Save” allows the program to assign a file 22 o
name.

5

8
9
1
2 3452 -37.00
3 34.52 1kHz 10kHz 100kHz 1MHz 10MHz 100MHz 1GHz
3
4
5

Description: | Directional coupling loss forward (sNo. 0) |

3451 Modify Date:

v| RowCount: 74

jaldate Data | | Clear Data H save Export Print

Setup

1. Click on the Standard Test button in the toolbar to open the standard manager window.

File Standards Help

= ad ¢ I =D B

Standard Test Vector Test ‘ Test Result Last Test Result General Setup  Open Instrument Device Control  Device Transfer

Operation Manual V 8.0.0 19/73
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2. Select the desired standard group on the left frame.
IEC EN / Basic /
Then the stored standard files of the selected standard appear in the right frame.

Standard Selection x
m-els Aircraft Selected File
---H Automotive Mame: IEC 61000-4-6 (Edition 4)
-« Industry Date: 11/16/2017 4:15:10 PM

2 ! Generator: CWS 500M2 (M1) / NSG 4070 (with suitable power amplfier)
Description
E|-$- IEC 61000-4-6 Electromagnetic compatibility (EMC) - Part 4-6:
-$- Edition 2, 2008-10 Testing and measurement techniques
=« Edition 4, 2013-10 Conducted disturbances, induced by radio-frequency fields immunity test

- » IEC 61000-4-6 (Edition 4) - Amplifier Linearity (CWS).nr_
> IEC 61000-4-6 (Edition 4) - Amplfier Linearity (NSG).nr_|
> IEC 61000-4-6 (Edition 4) - Amplifier Lineariy.nr_

> IEC 61000-4-6 (Edition 4) trizll.nrm

‘Y IEC 61000-4-6 (Edition 4).nr_

(Edition 4, 2013-10)

s UL
[#-<p» Generic

[H-€f» Manufacturer
[-¢f» Medical
[

H-ef+ Product
[+« Maritim
[H-€f» Military
¢} Telecom
< >
Delete Cancel

3. Select the desired standard EN 61000-4-6 (Edition 4) .nr in the right frame.

Click the OK button to switch to the test windows.

In order to view the test setup, click on View> Show

Test Setup o o
.’) i AUX
File Calibration View Help I

[._>; >& G NSG 4070 rmﬂ |
Last Test Result General Setup  Setup Standard Export Report :‘:‘:“m

Genersior =3 @7 CON

- CWS 500N1x / N2 or NSG 4070 ~) ‘
- 6dB and 20dB attenuator (as needed) pmtcoser]
- CDN coupling decoupling device R O “
- 150/50 Ohm and common mode adapter as required |t e ameon g o st

for the coupling device. (R100N)

This setup can also be used for the first calibration.
Please look for application notes on the web page for

more info on Setu 6dB compact generator NSG 4070
p . Attenuator with built-in power amplifier
150 (/50 01 E 150 (/50 01 = )
adapter con adapter = o|6a3= (BE" &
| é ol laace 888 =
Fe1 < (=1
FoT1'E b ae por i ’P-'- Bdss -
2
Common made adapter Pawer meter ch. 1
50 (1 termination Ground plane

Example of Calibration setup with CDN and
NSG 4070 with internal amplifier.
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A)

10.
11.

12.

Start a level specific attenuation calibration

Select Level | (1V) in the Level array.
Select the Calibration tab on top of the window.

Select in the field Coupling Device the radio button
CDN and then the used CDN M3.

In the Step field, you can change the step size for each
frequency change.

Select the current monitor.
Select "internal” if using the built-in power meter of CWS
500 or NSG 4070.

Click _ to set the test level setting for the

connected hardware.

In the field, “Level Change each Testpoint”, a value
of, for example, -6 dB, means 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. When finished, click OK

Select the attenuator: In Current Clamp window, a
double-click into the diagram or a simple click on the

settings symbol £} opens the following menus.

Select the file containing the correction data of the
attenuator connected on the power meter channel 1 of
the NSG 4070, e.g. -20 dB for a 20 dB attenuator. This
file can be supplemented with the attenuation values of
the connected cable, recommended for long lines. For
attenuation values, the software expects a minus sign
before the numerical value. Clicking on the icon L=
opens the file. No attenuator was set for this example.
Click OK.

Similarly, double clicking on the “Internal Power Meter-
Forward” will allow to set up the settings for the Forward
Power Meter Coupler used (see also Sec 3.2.1). When
finished, click OK.

In case of external amplifier, see section 6.1.2.3
Press the button Start to begin calibration.

After successful calibration, the operator is prompted to
save the file.

icd.control

“3) IEC 61000-4-6 (Edition 4).nr_ i - o X

Test  Calibration Amplifier Saturation Test
Standard: 1EC 61000-4-6 (Edtion 4)
0.150000 MHz | &

Frequency:
Step:

/80.000000 MHz |

Use Limiter

100 evel L

Level:
Oievel m
Oteveln A

Level 1

LA
[}

"B stepe: 633

X
100 kHz 1MHz 10MHz

Coupling Device: ©con

Ocamp St

Current Monitor: | Internal

Forward Power: |Internal

100MHz  Test Time:
00h 10m 335

~| @] >
v Check

v &

v &

Start

Title:

Test Cabraton Amplfier Saturation Test

EC 6100046 (Edbion 4]

Tolerance: [ 3.0 %

(Edrun 4, 2013-10)

[JMessage at Test Start:

o

fuced by adc-frequency fieds mmunky tes

Cancal

BrT)

Level Change each Testpont: | 0.0 68

M Reguistion Sten zagny/
Reguistion Step Deby: [T =
300.0 0Am | &

BCT Locp Impedance:

sertngs
[ addransl Level Offsat:
Cltheck Laval Consstancy:

[IDagram Autoscale

Defaut

I o

R —— ao...-*tér. Forwid |

] .

(] Atteruaton: Temes MGG 4070 - Forward Cougler interrd 8D

&
&

100 iz

Messuring lnstrument Settings

100 ez

Name: [ntemal Power Meter - Montor.mct

Type:

Descrption:

R

Measuring Input Dagram

Oisplay Unt:

Exponent:
Y-Digrs:

Aarm Levels

Clwgh: | 0.000 v

Cliow:

0.000

Measuring Time

Deby [s]:

Calibration Report

Range
Frequency: 0.15 - 80 MHz, 1%

Level: Level 1

Couping Device
Name: CDN-MZ
Range: 0.15 - 80 MHz

Sho:

Save

Corrections

Attenuation: |none

[ Y-Autoscale
Max:

Min:

xDigts: |4

0 S tooger s
%

|

Environment
Temperature:

Hunmidity:

Pressure:

Note:

e |:|

Cancel
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B) Start the test

1. Amplifier Saturation Test allows you to test the
performance of Amplifier and can observe if the

Amplifier meets the allowed 5 dB tolerance level. +3) TEC 61000-4:5 (Edifon 4 L
The standard describes the following: If the : :
difference is between 3,1 dB and 7,1 dB then the | ™ e it e
amplifier is in tolerance and the test system is — [0s0mrz ;|2 -[60.000 |2} Eduse Lmer
sufficient for testing at the selected test level. If the  |sen fw 7/ = = v AN Lz
difference is less than 3,1 dB or more than 7,1 dB bwelme: S8{05: ~ |
then the amplifier is non linear and is not suitable Y T
for testing. L7

13 : Level:

2. Immediately after calibration and saving the results, | ] == | Diean
the program enters the test mode. Make sure the ol e et
tab Test on top of the window is active. 0s) | i

0.0 3 | steps: 633

3. Asitwas done during Calibration, the test setup e M oo om s
can be viewed by clicking on "View” -> “Show Test |“""* Ocame o : ;/’ —L
Setup,, Calbration File: | Simulation CDN-M3, Level I, 0_15 - 80 MHz, 1%.cal ~ « Check

I = Add Monitor
Extemal Power  Bxtemal Directional Forward Power: | Internal ~ || 9
Ampiifier Goupler

compact generator NSG 4070
| with built-in power amplifier

*I“' 6 dB attenuator
li con

Equipment
under test

Auxiliary
Oum T ar equipment CDN
* EXCEPt NSG 40708-0 / NSG 4070G-0
e s

amplifier! [ ]

\
Ground plane Insulating

Example of Test Setup with CDN for NSG

4. Select Dwell Time for the duration for one cycle of 4070 and internal amplifier.
DUT behavior (at least 0.3s).

5. Click to set the test level settings
for the connected hardware.

6. Inthe field, “Level Change each Testpoint”, the
test level can be changed e.g., -6dB.

7. Press OK and select the Test tab below the
diagram.

8. Choose a Calibration File. immediately after S—
calibration and saving the results, this file is used TG ks
for the test. If necessary, select another calibration =~ == "= \
file. Click on the “i” icon to display the content.

Arrange all Windows

[E(lﬁ]ﬂllll 4 ; I
o= Test  Calibration Amplifier Saturation Test

9. “Expert Mode” allows the user to change the test

| Standard: IEC 61000-4-6 (Edition 4) -
criteria as may be needed for the test. i Lo | e ST Lowel St 0 Sop LevelStop| 0.5 | AR
02 Levelll 0.150 3 80.000 3 1% | B msert
. . 03 Level IIT 0.150 10 80.000 10 1% s
10. In case of external amplifier, see section 6.1.2.3 . =
v L]
11. Press Start to begin the test procedure. @ Dl
] e | g
- A
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A test with 1s dwell time and 1% frequency step needs ' evbecumers ==y
. v o 100V /19.462M
approx. 12-15 minutes. - *
1.600
Use following buttons: {4
0.800 T
Sto oo
o = to stop the test. ,
100 kHz 1 MHz 10 MHz 100 MHz
Calibration: 'Simulation CDN-AF 10, Level I, 0_15 - 80 MHz, 50 %.cal from 25.02.2019 17:41:03
No.  Freq. [MHz] Level [V] Read [V]  Fwd. [dBm] Gen [dB] [
fresk IF2] for break. Somomomomom
use 1297 1.000 1.006 4.400 -48.30
use 19.46 1.000 1.006 4,400 -48.30
14 29.19 1.000 1.006 4.400 -48.50 v
q E'l'rent [F3:| for an event_ Testpoint: 13/ 17 (50 %) Modulation: AM 1kHz 80% Dwell Time: 0.5 s
Monltor WIndOW El”OWS you tO see parameters at each Testpoint:  13: 19.46 MHz Modulation: AM 1kHz 80% Dwell Time: 0.4 s
Ste Frequency: 12.461952 MH: Amplfier:  Internal Test Time: 00h 00m 355
p Level: -48.5 dB — Remaining: 00h 00m 10s
. . . RF Qutput: Simulation
More information about the function see next chapters. 76%
W Sstop Break 9 Event 2 Measure @D Store
At the end of the test the finish window appears. | ' ;
Level: 1oV
12. Enter a comment for the test complete TenEEE 80.000 MHz
documentatlon' Dwell Time: 0.5s
Comment \ Index: “| X
13. Press Save to save the test.
H e
14. The selected report settings can be changed, saved
or overwritten by loading another .rep file.
lgoe(emo[ ] Standard: TEC 6100045 (EdEion 4)
Report setting files contains following data:
- Company logo (max. 256 color .bmp file) Lo ‘
- Test center and test engineer .
- Customer name and address R Qs
- Tested object g s et
- Used standard == s [ :
- Result with comment E— ——_
- Climatic conditions
- Visible elements for the report
Confirm with OK.
)
15. Save the test under a given name. ssier| [l Reas : - ersE
The file will be saved with the extension .prj. *+ " Dete medified Tree
P Settings 20-Jan-20 4:03 PM File fc
|
Desktop
"
Libraries
L
This PC
P .
Network
File name: Test report ~ Save
Save as type Reports (" pri:” result:” res) ~ Cancel
16. The test result file will be quickly available by
pressing Last Result. l >

] o Last Test Result
Report functions refer chapter Viewing the results
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3.2.2. Standard BCI Test as per 1SO 11452-4

The following pages describes how to proceed a 1ISO 11452-4 BCI standard test with a closed loop
application. For detailed screen information, please refer to the separate chapters.

Setup

1. Click on the Standard Test button in the toolbar to r-s

open the standard manager window. =

Standard Test

2. Select the desired standard group on the left frame.
Automotive / International / ISO / 11452-4 /
Edition 5/ Closed Loop
Then the stored standard files of the selected
standard appear in the right frame.

3. Select the desired standard 1ISO 11452-4 (Edition
5) BCI - Closed loop.nr_in the right frame.

4. Click the open button to switch to the test window. ==
For this first test we propose to use the following test Cotbraton Stup forB0 THES-4 Eafion 561" esedloon E

External Power  External Directional
‘Coupler

setup as shown in the figure (as example) : e
In order to view the test setup, click on View> Show
Test Setup and you will see the diagram on right.

Termination

“3) icd.control - Setup

File Calibration View Help

Q Expertiode } P

Last Test Result iz =i ort Repor’ | e Target zﬁm&&

Arrange all Windows  crcoptho 470 /N 07000 Q=
=+ Only for NSG 4070C-60 and NSG 4070C-110
T -

This setup can also be used for the first calibration. See also available application notes on the
web related to signal generator e.g., NSG
4070C

Proceed the setup and calibration procedure
1. Select Level I in the Level array. ) 150 11452-4 (iton ) - Closgdlp. - o X
. . . e libration
2. Select the Calibration tab below the diagram. 7
Standard: ISO 114524 (Edition 5) - BCI - Closed loop
. . . . o . Frequency: [ 0.100 MHz |5 -[40000a Mz |2] Fuse Limiter
3. Select in the field Coupling Device the injection
clamp model.
[ma] 77.77 mA | 467.846 MHz
4. In order to change test parameters, click on  sew stz & i : Levet:

. . . . 50 I Clievel v
and in calibration tab, you can adjust as needed. » | Cluevelm
With a value of, for example, -6 dB, the level would z e e

be lowered by 6 dB at each frequency step and Lo

then gradually increased to the target level. A level | . o st 1o
. . . 100 kHz 1MHz 10 MHz 100 MHz 1GHz Test Time:

reduction may be required by the standard. During 00 05m 435

calibration (procedure for setting the test level) |« Teeatumtione Rete L

these requirements do not usually exist and a value ¥ ek

of 0 dB shortens the calibration time. E— = :
Forward Power: | Internal ~
Reverse Power: | Internal Mk

5. Press OK to save settings

6. In order to change the setting of power meters, click
on settings icon I#¥ in the following window or
simply double click on the graphs.

Operation Manual V 8.0.0 24 /73



AMETEK CTS

7. Inthe Measuring Instrument Settings (as shown on

right). In the field Attenuation, select the file
containing the correction data of the attenuator

connected on the power meter channel 1 of the
NSG 4070, e.g. -20 dB for a 20 dB attenuator. This

file can be supplemented with the attenuation

values of the connected cable, recommended for

long lines. For attenuation values, the software

expects a minus sign before the numerical value.
Clicking on the I-licon opens the file.

8. In Conversion field, Select the file which allows the
correction data for current measurement in the 50

ohm jig, e.g. Linear 50R.cp. Clicking on the !--
opens the file. Click OK to save settings.

9. Press Start to begin calibration.

10. Enter a description and the ambient parameter and
press Save.

11. The icd.control will make a proposal for the

calibration file name.

12. Press Save.

150 114524 (Edtion 4) - BC1 - Cosed bop

Descrpton:

)

(€dton 4, 12)

Clmessage at Test start:

icd.control

Test Calbraton
Tokrnce: [122

Level Change each Testpont: | -20.0 08
Max Reguiation Step: 26048

methods for electncal dsturbances fron

Regution Step Deby:

settngs

CJheck Level Consstency:

oK Cancel Defaut
Enly sy
[ERERE] dBm [ERERE] MHz
b
[dBm] Attenuation: Teseq NSG 4070 - Forward |46 3 & G5
8,200 4
6.400 4
4.600 4
2.800
1.000 — T — T — T
1 MHz 10 MHz 100 MHz 1GHz
Measuring Istrument Setings x
Hame: Intemal Power Meter - Monttor.mc Type:
Descroton: [ Qurrent montor nstument
Measumng Input Dagram 4 Y-Autoscale
Diply nt: Max:
Boonent: |3 e
voors (4 xoges: [4
Al Leves
Thigh: [ 0.000 mA
Otow: [0.000ma Converson:  Linear 50R -2008.c0
Measurng Time
Doy (1 i -
Cou | cr—
Gncel
Calibration Report X
Range Environment
Frequency: 1-400 MHz Temperature:
Levek: 60 mA Humnidity:
Pressure: 988 mbar
Couping Device
Name: FCC Probe F-120-6A Note: W input 100W ( 30 min )
Range: 0.004 - 400 MHz Description:
Sho:

Save Cancel

il

Save calibration

Existing Calibration Files :

File Name:

Simulation FCC Probe F-120-64, 60 mA, 1 - 400 MHz

Save Cancel
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Start the test (Closed loop method)

1.

10.

11.

Immediately after calibration and saving
the results, the program enters the Test
mode.

Select “View* and “Show Test Setup* to
display a sample image for the test setup.
Click Hto set the test level
change setting for the connected
hardware.

In the field, “Level Change each
Testpoint”, the test level can be changed

e.g., -6dB. Also, the Max Power level can
be set above the calibrated power.

Select the Test tab below the diagram.

Choose a Calibration File. immediately
after calibration and saving the results,
this file is used for the test. If necessary,
select another calibration file. Click on the
“i” icon to display the content.

A double click into the diagram of “
Current clamp” or a simple click on the
settings symbol opens the following
menu for selecting the MD 4070. After
selecting the right options, click “OK”

Measuring Instrument Setfings x

Nae: Intemal Power Meter - Monor.mcf

Description: | Current monitor nstrument

Massurng Input Digram S v-Autoscale
Diplay Un: Max:
Bponent: [ 3 S

Y-Digits: 4

[:‘/

Conversion: | Teseq MD 4070 passve.co

xoges: [4

Alarm Levels

ClHgh: [0.000ma

Cleow: [gaooma

Start Measure Measuring Time

[ Auto Swieh (actve | passive) Deby[s): [0

o B L]

arc
Select Dwell Time for the duration for one
cycle of DUT behavior (as needed by
standard).

Select the Test tab below the diagram.
Choose a Calibration File.

Press Start to begin the test procedure.
For Manual start, click on down arrow

next to Start and select as shown on right
side.

) so s

Test

standard:

Frequency:

| step:

| Dwell Time:

& B B ABESR

‘ iy

/| Do not use this connection i using an external power ampifier:

Test Setup for 150 11432-4 (Edition 4) - BCI - Closed loop

External Power
Amplifier

Extemal Directional
Goupler

€

icd.control

il
H

BCI Probe

MD 4070 mode
Test Lavel
amA | =3ma
<70dBpA 708U
active | passive
LED® LED ®

Manitar

/|* Except NSG £0708-0 / NSG 4070C-0
/| #= only for usG 4070C-60 and NSG 4070C-110

1Mz

Coupling Device: | Teseq Current Probe CIP 9136
Calbration Fle: | Teseq Curent Probe CIP 9136, 200 mA, 1 - 400 MHz, 2%
Curent Montar: |Intemal

Forward Power: |Tnternal

v neck
~ £ |4 Add Monkor
Bk

Reverse Power: | Intemal e

4 ime 10 Mtz

00h 01m 35s

@||» s@rt |-

Start manual Test

=4

Check last Events

'I:l' T AU |_

MD 40704

EUT

[eBe]_Attenuation: Teseq NSG 4070 - Revarss (40 ) 6 G 8
8.23%0
6.385
4815
2
1,000

100 iz
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o
42,55 mA §3.000 Mz

12. The test starts after a short process. e
) .
The topical test point: f/

10z

10O MHz

a

FWD, REW and Net power:

164
19,37 dom / 3.000 Mz

Test bench transfer impedance: Shows

1M
[ohm] Testbench ransfer Inpedance

1Mz

100 Mz

39.84.0hm / 2.986 Mz

icd.control

R N

mA]_Comverson; Teseq MD 470 pasave (€0 @0 &

g it

i
o

1Mz 10M4 100 Mz

Fdom]_Attenustion: Teseq NSG 4070 - Forward (40 3 61 /G185

0z -

the current impedance of the test setup. A

sl - .17 1
value of 100 ohms represents the same ot e o e 1, b ' | :HN
ratios as previously calibrated. Values e T Tmm e mawm o lmal ]
above 100 ohms increase the output ® am mm ms  my amn as )
power up to a limit of four times the e R e s s R o ] e
calibrated power. I —— N
Lavek Remaining: 00h 01m 135 || 12.7 ‘;‘
Simulation m|uery f
Point table of calibration file] ®« s wew 2 || W R R

Begin new Testpont

Frequency, level and test point, duration:
13. Use following buttons ,

150 114524 (EdKion 4) - 8C1 - Closed laop

HSG 4070C-0

Level: 53.7 mA
. Stop to StOp the test. | Frequency: 38.518 MHz
| Dwel Time: 2.0s
Comment:
Ll to break.
'lil'- Exr-ent [F3] Allows you to pl_ace a marker > contoee | b moc | [ Stop
to indicate an event during testing.
At the end of the test the stop window appears.
Level: 20.9 mA
Frequency: 400.000 MHz
14. Enter a comment for the test complete Dwell Time: 20/20s
documentation. Comment:
15. Press Save to save the test for using the data in a
report.
H Ssave [ Close
16. The selected report settings can be changed, saved =~
H H . woorleomorl  [d | s 150 114524 (Ediion 4) - 801 - Cosed kocp
or overwritten by loading another .rep file. -~ S
Report setting files contains following data: T .
- Company logo (max. 256 color .bmp file) e
- Test center and test engineer T
- Customer name and address — Han
- Tested object — e [ G e [ =
- Used standard
- Result with comment
- Climatic conditions
- Visible elements for the report
17. Confirm with OK.
"
Save n Fealt v ¥ £ G~
18. Save the test under any name. * —
The file will be saved with the extension .prj. b
]
a
¢ .
— 5 o
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19. The test result file will be quickly available by
pressing Last Result.

Report functions refer chapter Viewing the results

Viewing the results

1. The viewer window will open and shows the
following windows:

- Test report window including:
- The topical test points.

- The graph with the power and the indicated
power limit.

- The EUT impedance characteristic.

- Instrument panels with the measured values.

Within the test point diagram, you can ask for a
frequency and voltage on the topical cursor position

by clicking the left mouse-key.

2. To create a report, press Export for direct save into
a pdf or rtf file.
To open a report preview window for printing press
Preview Report. Reports can be saved into pdf or

rtf files in the report preview, too.

emtest

Test Report No.08-02-26.1

Test Rosub.

~

Last Test Result

‘ FLLESEEES

i

b U L

Tesea 0 o prse

Lttt

LTI EEARY L

icd.control

R .

«»aQo
P,

L “.‘“HuHhA\huHu\\'uu.”
i

ey Dwel (5 Pause [s]Modsstion

20 ooAM ik

Name. EMTESTEM Cisrnp

01 26 m,

Caupling Dovice.

Calibration

1.0 40,0 Wz 2.0 % cal
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icd.control

3.2.3.

Magnetic Field Test as per ISO 11452-8

Magnetic Field Test as per ISO 11452-8

Setup

1. Click on the Standard Test button in the toolbar to
open the standard manager window.

2. Select the desired standard group on the left
window.
Automotive / International / ISO/
11452-8 / Edition 2, 2016-06
On the right side the stored standard files of the
selected standard appear.

4. Select the desired standard
ISO 11452-8 (Edition 2) Internal-1-3.nr_ on the
right side of the window.

5. Click to the open button for change to the test
windows.

For the first test we propose to use the following test

setup as shown in the figure (as a example) :

In order to view the test setup, click on View> Show

Test Setup jy)ou will see the diagram on right.
)

File Calibration View

G X G
Last Test Result General Setup  Setup Standard Export Repart
- CWS 500N3

- Radiating loop
- Radiating loop sensor

Proceed the setup and calibration procedure

6. Connect the Radiation loop together with the
Sensor loop and connect the measuring cable to
the BNC monitor input plug.

7. Select to the Verify H-Field tab below of the
diagram to perform a verification.

8. Click to the Start button to begin the verification.
9. The message box appears who informs, that the

supply power line will be switched off. Disconnect
the DUT if you are running a calibration.

Test Setup for 1SO 11432-8 (Editon 2) - Internal Magnetic Fields - Level 1-3

50mm

Pos.1

4 2
b—»—-—“ b D
Output
Magnetic Field
5 Maritor

| Pos. 3
gl

¥

The testis conducted by subjecting the DUT to the test signal based
on the calibrated or calculated values as defined in the testplan.

Verification Setup for 1SO 11452-8 (Editon 2) - Internal Magnetic Fields - Level 1-3

1 Radiation Loop
2 Current Monitor
3 LF Amplifier

4 LF Generator
5 Sensor Coil

6 Voltmeter

6 7
CWs500 E @ Monitor

The following pages describes how to proceed a H-Field ISO 11452-8 standard test with a radiation loop
coil. For detailed screen information please refer to the separate chapters.

1 Radiation Loop
2 Current monitor

3 LF Amplifier
Fos. 2 4 LF Generator
DUT | Distance Collto DUT:

Operation Manual V 8.0.0
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10. A window with this verification result appears.

Click the Save button. icd.control makes a proposal

for the filename.

Start the test

1.

3.

Click on the tab Test and Select Level | in the
Level array.

Select in the field Coupling Device the antenna
model.

Select the Current Instrument.

Press Start to begin test.

The test will be started after a short process.

During this process a diagram-window with the
CWS 500N3 settings opens on display.

The topical test point will be shown in the main
diagram.

Frequency, level and test point number will be
shown in the bottom status line.

At the right side is the current instrument

Magnetic Field Verify Report Y
Device: EM TEST Radiating Loop Sho:
Note:
Resuft: Magnetic field generated by current falled!
Expected H-field: 110.0 dBpT (<3 dB)
Measured H-field: 132.7 dBpT
Save Cancel
s unest e SSMHE - Cument
L T — -
e IEEEE R -
==== it B0 -t 13 mo eess
Froquenc:  [Gois i 5 -[o000ee 2| Bluse reer I i
..... s
[
R e
Lot
Dt
Ol
Ellewil
i e po T o 1
Couging Devie: [ TEST Raduting Loaw
Curent Montar: itamal
L]
el 210 1030t
IR I .
e |« @B
- L ]
. ; = T
oo b

wha e s Wik
as
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3.2.4. Frequency Sweep Test as per IEC 61000-4-16
The following pages describes how to proceed a Sweep IEC 61000-4-16 standard test.

Setup

For the first test we propose to use the following test
setup as shown in the figure (as an example).
As explained in the tests above, choose the right Signal

Generator, e.g., NSG 4060 in the e

General Setup

Selected Fle

Hame: IEC 610004-16 (Edion 2) - Sweep
Date: 11/16/2017 4:15:10 PM

Genedtor:  CWS 500N4 / NSG 4060 - NSG 4060-1

Description

Sweep test i the fraquency range 15Kz - 150Kz
Device | Events Password Settings

Device: NSG 4060 v

mefac: [ ] s

0.3...30V frequency range 15Hz...150kHz
& IEC 610004-19
(Edon 2, 2015-09)

Select right coupling e.g. NSG 4060-1. See picture in
4.1
1. Click on the Standard Test button in the toolbar to
open the standard manager window. o] o
2. Select the desired standard group on the left
window.
Basic / IEC / IEC 61000-4-16 / Edition 2, 2015-12

On the right side the stored standard files of the AN
selected standard appears. .
3. Select the desired standard sy N:‘ ﬁ

Equipment

IEC 61000-4-16 (Edition 2) - Sweep.nr_ on the QX
right side of the window.
4. Click to the open button for change to the test ﬂE S
windows. = ;
In order to view the test setup, click on View> Show e
Test Setup e
.)) enera ﬂrhm
File Calibration View Help (?—u,‘, ,,,,,,
Ri =500 i
G ¥ G *
Last Test Result General Setup ~ Setup Standard Export Report
Start the test
1. Select Level | in the Level array. |"’
Standard: IEC 61000-4-16 (Edition 2) - Sweep

2. Selectin the field Coupling Device the CN model.

e (st T (s 2 useumer NN
T .
owel Tme: 405 | %

3. Press Start to begin test. vl T
:: +
" Level:
03 Otevel v
Oievelm
0.2 Oievel
[Level1
I
0.1 . Steps: 101
10Hz 100 Hz 1kHz 10kHz 100 kHz 1MHz Test Time:
00h 07m 485
Coupling Device: EM TEST CDN T2-16 v @ b St M
o« Check
Voltage Monitor: | None v % |4k Add Monitor
The test will be started after a short process.
o
: . . . 0 _ smvinomes
During this process a diagram window opens on | 1-\-- ] ‘
display. = \ j
. . . . . { 3
The topical test point will be shown in the main | R / ‘
. ) !
diagram. T /
Frequency, level and test point number will be ' |
shown in the bottom status line. [
B R S
W stop erask 9 Event - o
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3.2.5.

——| A AN EUT part

NSG 4031 testing for the IEC 61000-4-31
This chapter describes the testing procedure of NSG 4031 with icd control software.

Before the test, if the equipment must be calibrated by using the following level setting process. The
picture shows the NSG 4031 with build in power amplifier. Calibration is recommended to be done on the

device.
2 -_dB Attenuator (optional)
]

." Broadband immunity test system

cable N/ BNGC Adapter N-J / BNC-P / NSG 4031 with built-in power amplifier

cablen/N | |

L
1 fH

Termination
1

IIII
i
i

7 -
Adapter N-1/ 2X Balun MB 100-20 with i‘:tdB or | CaDlen/N Power meter ch. 1
BNC-P adapter AD Tmm/4mm enuator

and support

.
—

[i W]
|zlo =]l
L
o (o
L | E
i @ 0B

[l

.
Reference ground plane cable N / BNC

For testing, the following test set up is applied after calibration.

2 dB Attenuator (optional)
)

{ Broadband immunity test system
| NSG 4031 with built-in power amplifier
| /

=K

Cable N / BNC

RF input port
CDND

Ll 2 Task

i

+

/ L™

7
Reference Insulating CableN/N
ground plane

As first step, start the icd control software, select the NSG 4031 under the Device option of General
Setup. Then choose the correct standard under the Standard Test option.

1) Select the Frequeny range for the test

2) Choose the Dwell time

3) Select the required Level

4) The coupling device is selected by defaul

5) Click on Start .

6) After the test is finished click on Save to store the results.

) |
(Hse  gesems Peee e
Standard: IEC 61000-4-31 (Edition 1)
Voltage: -60.0 dBm/Hz
Frequency: 150 kHz .. 80 MHz ~
Dwell Time: -
[dBm/Hz] -59.356 dBm/Hz / 29.432 s
-59.1
-59.2
-59.3
-59.4 L\)
-59.5
-59.6
-59.7
-59.8
-59.9
-60.0
-60.1
-60.2
-60.3
0.4 Levek
60,5 [Level m
0.6 Crevel T
Pt Level T
-60.8
s ?I'Zigs:l'i:ne:
-61.0 00h 01m 00s
0s 6s 12s 18s 24s 30s 36s 42s 48s 54s B0s » Start
Coupling Device: | Teseq CDND M316-16 © v Ccheck
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3.3.
3.3.1.

Other test applications
Vector test

1. Click on the Vector Test button in the toolbar to open the

vector editor window.

Wector Test

2. The insert window for the definition of the test process parameters appears.

icd.control

The vector test is always based on the active standard displayed in the window and on the
bottom of the icd.control desktop. Another reference standard can be selected with the standard

manager.
) NewVectorvts - [} X
Test  calibration
Based on: IEC 61000-4-6 (Edition 3)
Vector:
No.  Mame Frg. Start Level Start  Frg. Stop Lewvel Stop Frg. Step Dwell Time [s] Pause Time [s] Modulation  Steps Dura
{-]01 Doyo... 0.150 2 1.000 0.0 AM 1kHz 80% 5 00:00:( LA
<02 1.000 1 30.000 1 10% 0.3 0.0 AM 1kHz 80% 37 00:00: & Insert
03 30.000 1 400.000 2 10 MHz 0.3 0.0 AM 1kHz 80% 38 00:00:
X Delete
< > | & on/ off
[mA] 2.66 mA / 0.546 MHz
2.7 ]
2.3+
204 Do your own
1.7
1.3
1.0+
0.7
A
0.34 |
o B seepeo
100 kHz 1MHz 10 MHz 100 MHz 1GHz  Test Time:
® 00h 01m 055
CDN
Coupling Device: CDN-T4 ~ Start |-
2R O clamp e »r
Calibration File: ~| @ 4 Check
== Add Monitor

3. Change the test parameters by Edit or Insert.

Note: At least one Vector must be active, so it can be shown
in the diagram and be used for the test. Switch on the option

field Enabled.

Vector MNo.: 01
Vector
Name: _Dn your own
Start

0.150000 kHz
Level: __Z.Dnngm.e\

Frequency:

] [l

Step

Stop

Frequency: 1.000000 kHz

Type: Percentage ~ Width: =
Dwell Time: |1.0s =
Pause Time: 5 Modulation: v
once
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icd.control
3.3.2. Device Control Panel
|I| Click on the button Device Control on the menu bar.
1 Device Control
2. The window with the panel for B CWS 500N1.4 - PM1000 Control Panel ®
manual control appears. _
3. In manual operating mode the Modulation: | W v
user can operate the selected Frequency: :
device Level: -
RF Output: [] Simulation =5 Measure
Monitor: 0.0 dBm Forward: 0.0 dBm Reverse: 0.0 dBm P net: -99.0 dBm

Restrictions by operating with the Device Control Panel:

- The panel does not use any calibration file of a coupling device.
- The measured instrument value is not matched with a transfer impedance of the measuring device.
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4.

4.1.

4.1.1.

File

The setup menu offers different menus for configuring the software to the system. The configuration is
available on the main desktop.

*3) icd.control New: Lets the user to create new
File = Help configuration files such as report settings,
coupling device, instruments, attenuation

MNew ¥ . "
5 s and correction files
pet Open: opens existing configuration files for
Report Setup editing.
Bt AltF4 Report Setup: Opens the report setup
Exit: Closes the software

General Setup

The configuration fixes the basic adjustments of icd.control. It can only be activated if there is no test
window open. The configuration dialogue creates a file with the name icdcontrol.ini in the installation
directory.

Choose the topic of interest from the list. With the Genera Seu x
first start this will be the topic “Settings”. settngs [Da llE el
Mode: (O simulation (Software only)
Settings @ Test System [ show Communication Manitor
DeVice [ show Startup Window
Events [ Show sl Standards

[Jsound at Event

Show Maximum Power Warning

[Jshow Powermeter Underflow Warning

Decimal Separator for Report: | point  0.00 v
Report after Test: | Auto Print Preview ~

Unit Converter Path:
‘ D:\Program Files (x86)\Ametek CTS\unitconverteriunitconverter.exe

Settings

Mode:

When opening a test file, icd.control tests whether the communication with an attached instrument is
possible. In case that icd.control finds no instrument it switches automatically to the operating mode
"Simulation”.

Simulation:

You can simulate the icd.control without a connected instrument. Of course, all the functions which are
based on a connected instrument are not available anymore, i.e. the loading of calibrations files.

Test System:

The icd.control communicates with the connected generator.

Show Communication Monitor:
Enables or disables the interface monitor. The monitor is a helpful tool for interface analysis in case of
troubleshooting. The window size can be adjusted as needed. o g

NSG 4070C2-60 Instrument
TCPIPD::11.0.0.100: 11345 GPIBD::3;0
0 ms:—> INP:SEL '&' [0a
16 ms:—> *TRG [04]
0 m=:  <— 4.400000E+00

31 m=:-> sour:mod:mode am [0A]
0 m=:-> sour:mod:amn: dep B80.00 [0A&]
500 ms —> mon:dig? [0A]
0 ms:  <— 0 [0A]
0 ms:—»y sour:pow:lev:ampl -1.5 dBm [0&]
ms:—» sour:pov:lev:amnpl —-4.5 dBm [04]

1}
ShOW Startup Wlndow- 125 ms:—> sour:imod:mode off [O4] <
If this option is enabled the icd.control opens the Startup Window every time when the icd.control starts.

Show all Standards:

If this option is disabled (recommend) the Standard Manager shows you only the appropriate standards
to the selected generator.

If this option is enabled all available standards will be displayed.
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Sound at Event:

icd.control

As soon as the test is finished, an acoustic signal will be given (Fail, Stop and Limit).

Show Powermeter Underflow Warning (CWS500x only):
Should the expected measuring signal be lower than the specified noise floor of the power meter a
warning will appear to prevent of wrong measurements.

Show Maximum Power Warning:

If the generator reaches its maximum power the icd.control shows a warning message, which can be

suppressed by this option.

Report after Test:

Will configure the behavior of the report after the test.

There are three possible settings:
- Open manually

After the test has finished the test window will be closed and the report has to be opened manually

from the menu bar.

- Auto Print Preview

After finishing the test a window will open which shows the print preview.

- Auto Export to PDF/RTF

The report will be automatically exported to a PDF or RTF file. A dialog will appear to enter the

desired file path.

Unit Calculator Path:

Press to the field |
menu entry Help -> unit.converter is pressed.

4.1.2. Device
Click on drop down under Device and Select

the correct generator from the device list.

“I to find the path the desired Unit Calculator. This program will be executed if the

General Setup

Settings Devices Events

State Device
O
O
[}
=]

&

[}
[m] NS
[}

Interface

Software No.

Firmware Egquipment

CDND M316-2

~

L

Device 4:

Interface:

NSG 4060

TCPIP0::11.0.0.10::12345

‘ EKRNO-Q0QO00-G5AH3-18M5P-5A87U-N4ISCIAYUSWG

License unchecked

Software No.: Signal Generator: Freguencies: 0.015 - 150 MHz
Output Delay: —
Last Calibration: X Output Limit: <
Ext. Equipment: CDND M316-2 ~ Power Amplfier: Freguencies: 0.015 - 150 MHz
ance
Interface
Shows information’s about the actual configured communication interface.
Interface: TCPIP0::11.0.0.10::12345
Setup' Interface Setup: Instrument X
A click on the button “==” opens the Interface RS232/US8 GPTB  Ethemet USB
Setup window. An example of Interface setup card: ~
for NSG 4070C is shown on the right side. Address: [22 |
Check STB:
Communication
Cycle Wait: - End of String: |LF -
Timeout: :
Al Search Cancel
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41.2.1.

Definition of the communication interface GPIB, USB/RS232, Ethernet, USB.

GPIB:

If you run an IEEE 488-card in your computer, choose this set-up. The IEEE address will be set in the
Device setup screen.

Test the correct function of your IEEE-card using the analysis tools attached by the manufacturer of the
card. (Hardware and software test program).

USB/RS 232:
USB communication or RS232 communication through a 9-pole cable, not crossed.
Using the USB/RS 232 interface the selected COM port and baud rate will be displayed.

Ethernet:
Communication through a Ethernet cable.

IEEE setup:

. GP
Actually, EM TEST supports the cards manufactured by National RS 232 / USB E‘}
Instruments. Card: »
The option Check STB (Status Bit) allows an efficient . =
communication (not supported by all devices) Address: <

Card configures the corresponding card address of the installed Check STB:

National Instruments GPIB adapter. The actual address may be
obtained from the National Instruments card driver configuration
software “Measurement & Automation Explorer”.

Device address by using a IEEE-488 card.
Enter the correct IEEE-address of your Generator. Values from 1 to
30 are allowed.

USB / RS232 setup: RS 232 /USB Ethemet USB

Interface COM: Choose the used COM interface. Port: o] pamy: none
Baud rate: Make sure that the baud rate in the Generator Baud: 38400 | Datasze: |8
corresponds to the one set in the icd.control. stopbi: [

Additionally, the Parity Bit, Data size and humber of Stop Bits can
be set.

Select the used Ethernet protocol TCPIP.

IP Address: Choose the IP address of the generator. Driver:

IP Address: | 255 |,| 255 || 255 || 255 |

User with more than one generator

The icd.control Software can handle different generators. The different generators can be connected to
the same IEEE interface network, but only one generator can be served. For change the model select the
model in the device setup. After change the generator model exit and restart the icd.control software.

Serial number
Serial number is only used for the report.

License
The license field was explained earlier in the icd software setup section.

Operation Manual V 8.0.0 37173



AMETEK CTS icd.control

4.1.3. Events
Defines the reaction of icd.control in case of a | seneetsee x
hardware Fail2 or software Trigger. An Settngs Devices Events
example on right side is shown for NSG 4070C o
Keyboard [F3]: (] At Break [F2]: [ Keep Output Signal On
Suspend Test Run Tnstrument: |
If you check this box, the test will stop at all ogtput: [hgh v O O
those events. Otherwise, the test will continue opticimpue: hghv| O [
as by defined parameters. userpot1: [hghv| O O
User Port2:  high ~| [ O
User Port 2:  high ~| [ (]
wserport 2 [EE U o Auto Threshold: Reducing Step: :
Increasing Step: =
Step Dwell Time: -
Cancel

Auto Threshold (reducing step: -3dB / Increasing Step +1dB):

If the Auto Threshold value is set, then at the occurrence of a Trigger event, the output will be reduced
by -3dB steps till the fail disappears or the output level reaches the minimum power. Thereafter the
output will increase till the fail2 will appear again. Then icd.control will continue with the next step
frequency with the original set output level.

After each Fail2/Trigger, icd.control continues with one of the following procedure:

Continue: The test frequency will be changed to next test point.
Repeat: The actual test point will be repeated.
Stop: The test will be stopped. The stop dialogue appears.

If the parameter Reducing Step is set to 0, then if a trigger is occurred the next frequency will be tested
directly.
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4.2.

4.3.

Report Settings

icd.control

The standard report configuration has the advantage for fill out all standard forms of the automatic
generated report. This will save a lot of time to generate the reports in future.

Choose menu File -> Report Setup

This will open the form for enter the default report information.

Fill out the blank fields if there is always the same entry.

Logo File:

BMP format.
Test Center:
house

Test Engineer:

Company logo for print
on the first page. File must be in the

Address of the test

Name of the person

who is responsible for the test.

Customer:

Test Object:
description

Standard:

report.
Port Description:
Comment:

Testreport No:

Date of Test:
Result:
Temperature:
Humidity:
Pressure:
Setup Picture:
Events:

Test Points:

Instruments:

Password Setup

Customer Address

Test object
Normally the applied

standard is automatic insert into the

Comment to the test

Actual temperature
Actual humidity

Actual pressure

-3) icd.control

File Help

New

Open

Report Setup

Exit

Alt+F4

| | Logo Fie (*.bmp):

Test Center:

Test Engineer:

Customer:

Test Object:

[ cimatic Conditions
Temperature:

Humidity:

Load Save

The description of the EUT port.

Change Password

Valid password:

Mew password:

Confirm new password: |

Cancel

This setup has the following functions:
- Change of the password
- Enable/ disable the Password dialogue at the startup

Pressure:

Standard: [

Port Description: |

Comment:

Testreport No.: |

Date of Test:

Result: @® Test faled
O Test passed

O satup Picture
CJevents
[ Test Points Timestamp: none

Instruments:  |none

Cancel

This field will be automatic set from the computer internal date and time.

Default setting will be automatically overtaken in each report.

If activated, a picture of the test setup will be inserted into the report.

If activated, a list of each test point will be inserted into the report.

Allows option to show the instrument values in different ways.

May be the first letters of the report number (date). After the test the user can
complete the report number.

If activated, the events may be occurred during test will be listed in the report.
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4.3.1.

4.4,

4.5.

45.1.

Using a password can protect to overwrite test files.

Number of Passwords: There can be used only one password.

Procedure: Once the full access mode is protected by a password you must use this
password at the beginning of each full access session. In the other case the
software continues working in the low access mode.

Full access mode: Changing and saving all files is possible. A password is merely wanted, when
defined before. In case there is a password defined and not entered, only the
low access mode will be accessible.

Reduced access mode: (Low Access): Test- and calibration files cannot be saved. All other functions for
testing are available.

Forgotten password: The icd.control software must be newly installed.
Password changes: The password can only be changed in full access mode in General Setup menu
Disable password: To disable a password make no entry in the field new password.

Change the password
1. Enter the valid password. If no password exists, press the Enter key
2. Enter the new password,
Press Enter.
3. Confirm the same password; Press OK

Password Setup

Show Password dialogue at start-up
switches the password log-in dialogue on or off
when starting the icd.control software.

Password for User Access

IIser Access

If a password exists, full
| | access to all data only with
password possible!

Password desired ? (no)

[]show password dizlog at start-up

0K Cancel

Measure Instrument
see chapter 8

Attenuation File

The attenuation is the decrease in transmitted signal power resulting from the insertion of a cable or used
attenuators. It is usually expressed relative to the signal power delivered to that same part before
insertion. Insertion loss is usually expressed in decibels (dB).

A certain amount of signal will be lost as it travels through coaxial cable. This loss is dependent on two
factors: the type of cable used, and the frequency of the signal being carried. Losses are greater at
higher frequencies; therefore loss compensation should be made at frequencies higher than 200MHz.

icd.control software compensate the insertion loss in the measuring cable in function of the frequency.
The insertion loss of a measuring cable is stored in the insertion loss file *.los.

Create a new Attenuation File with manual data input

1. Select the menu File / New / Attenuation

-)) icd.centrol

2. An empty window appears, where you have the File | Help
possibility to enter the insertion loss data of the ew ’ Coupling Device
cable or define used attenuators in front of the Open " instrument
measuring channel. Report Setup Attenuation
Exit Alt+F4

Conversion

Format: xxxx.xxxMHz yyy.yydB
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4.5.2.

3. Enter the data into the table in the following

mode:

Frequency[MHz]; TAB or space; loss value[dB]

Continue until the list is complete

4. Enter the Description (cable type and length)

5. Click to Validate Data for drawing the graph in

the diagram window.

6. Selectthe save icon and enter the filename

7. The file will be stored with the extension *.los

Create a new Attenuation File with data input from txt file

Much easier is to create an insertion loss file from a file like you can get from network analyzers.

must have the following data format:

Frequency [Hz]

Example:

9000 -
9144.9462890625  —
9292.2265625 -
9441.87890625 -
9593.94140625 -
9748.4521484375 —

TAB (as separator)

-2.97550577670336E-02
1.83761510998011E-02
1.77272483706474E-02
1.87315847724676E-02
3.77311147749424E-02
4.12851050496101E-02

loss value [dB]

icd.control will automatically convert this data into the correct form

Procedure for make a new attenuation file from a text file

1. Select the menu

File / Open / Attenuation

2. Select the filetype: Import txt file[Hz] tab [S21dB] (*.txt)
This file is created by a network analyzer using the

parameter S21.

Note: For more information about the S21 parameter
refer to your network analyzer manual.

Select the file you like to convert into an insertion loss file.

4. Press open for create the insertion loss file.

“3) New Document 13 X
Frequency: |MHz - Value: | dB @l
1.000
10 Hz 100 Hz 1kHz
Description: |
Modify Date:
Row Count: 0O
Validate Data | | Clear Data H save Export Print
-)) icd.control
File Help
New > Al m
Open ¥ Calibration Data
Coupling Device
Report Setup ping
. Instrument Lo
Exit Alt+F4 2
Attenuation
Open Conversion
3) Offnen X
Suchenin: [ || Attenustion V] @2 P E
Name - Anderungsdatum  Typ
] Cable RG-38 BNC 2m (Simulation) 310520071040 Textdokur
Schnellzugriff
Desktop
Bibliotheken
Dieser PC
3 < >
g Dateiname: [ cable RG58 BN 2m (Smulatior) ~]  [ofen |
Netzwerk
Datetyp Import txt fle [Hzkab[dE] (") ~ Abbrechen
[] Schreibgeschitzt cffnen
1) naname? =

A new window opens with the converted data and graphic

display.

5. Enter the Description (cable type and length).

6. Selectthe save icon and enter the filename.

The file will be stored with the extension *.los.

Frequency: [Hz - Vaiue: |68

3000.000 0.030
9590941 0.038
20988922 .09
52178.582 0.035
7 000

434330848.000
493548416.000

valdate Data

8]

Descrption;
Mod#y Date:
Row Count: 51

ancel
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4.6. Setup Conversion

The conversion reflects the frequency behavior of a connected current probe. This data must be taken
from the used calibration certificate. icd.control offers a list of current probes, calJig and other sensors. All

this data are approximative data from the device used by EM Test/ TESEQ.

icd.control

For correct measurement it is mandatory to adjust the installed transfer
impedances with the calibrated data from the used probes.

4.6.1. New conversion file

1.

6.

Select the menu
File / New / Conversion

Select the unit of your frequency steps.

Select the unit of the transfer impedance

This unit will be displayed later in the parameter list and
as title in the graphic.

Enter the Description ( device and serial number )
Enter the data into the table in the following mode:
Frequency [kHz / MHz]; TAB or space; value[unit]
Continue until the list is complete

The file will be stored with the extension *.cp

4.6.2. Edit or open a conversion file

1.

Select the menu
File / Open / Conversion

Select the transfer impedance file you like to Open or
Edit for modify.

Select the transfer impedance file you like to Open or
Edit for modify.

Select the parameter at the desired frequency for modify
the value according the actual used transfer impedance.

Change the description if necessary.

Select the save button and enter the filename and save
the file as .cp file

-l) icd.control

File Help

MNew

Open

Report Setup

Exit

Coupling Device
Instrument

Attenuation
Alt+F4

Conversion

Valdate Data

Coar Data

‘)) icd.control

aue: d8ORM

H s Exort Pt

File Help
New > Al -
Open 4 Calibration Data
Report Setup Coupling Device
Exit Alt+F4 Instrument Log
Attenuation
Open Conversion

) F-33-2 (Simmwlation).cp.
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4.7. Setup Coupling Device

A coupling device file describes the parameters and behavior of each individual coupling device. During a
calibration icd.control software takes all information from this file ( exception CDN calibration of *.cdn
files). Also, the used frequency information for a frequency range check will be taken from this file.

If the user expands the range of used coupling devices it is necessary to make a file with the information
about the new coupling device.

There are four different types of coupling devices. The user can separate the type of coupling device
from the extension.

Extension |Coupling device
* Ixx CDN
* 2XX Clamp, Striplings, Cells
* 3XX Devices for CWS 500N3 model
* 4AXX Devices for CWS 500N4 / NSG 4070 model

4.7.1. New coupling device

1. Selectthe menu ) icd.control
File / New / Coupling Device RE) Help
[ ’ Coupling Device
Open ¥
Instrument
Report Setup
Attenuation
Bt Gl Conversion
2. Fillin the parameters of the coupling device and safe the | nenemet (e
file. Type: Clamp, Stripline ~
[ ]
Descripton: [ |
Serial No.: [ |
Frequency: [oaopmHz |5 L [1000mHz ]S
Impedance: 1 of Stripline/ TEM Cel
Distance: %] between Septum and Ground
Antenna Factor: 76.0 /m -
Attenuation: None W [Faee
0K Cancel
4.7.2. Open coupling device
1. Selectthe menu %) icd.control
Setup / Open / Coupling Device File | Help
New > Al m
2. Open the coupling device you like to modify. ey g albatopbals
Report Setup Coupling Device
Exit Alt+F4 pEmmLley
Attenuation
Open Conversion
3. Change or modify the parameters of the coupling device 3 L=
and save the file. —— @i
Name: [con-AF?] |
Description: | |
Serial No.: [ |
Frequency: [oasomiz |5 .. [B0.0 Mz |
Impedance: 0.0 Ohm < of stripline/ TEM Cell
Distance: 0.00m - between Septum and Ground
Antenna Factor: | 1.0 /m
Attenuation: Mone .
oK Cancel
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5. Standard Tests

icd.control

The standard tests manager shows all programmed standards you can test with your connected

equipment.

A device specific routine filters the applicable  Open Standard Test
standards for the devices:

- CWS 500 C series
-CWS 500D
-CWS 500 E

- CWS 500 N1

- CWS 500 N2

- CWS 500 N3

- CWS 500 N4

- NSG 4060

- NSG 4070 series

5.1. Benefit of the standard tests manager

E-<}+ Aircraft
-
-} Industry
B-€F+ Maritim
- Military

The manager organizes the tree structure of the different standards. It looks like the Windows Explorer

but reduces the activities to the necessary one.

The standard tests manager is responsible for the basic setup according to the selected standard.
You can organize your one standard tree according to your demands. It is based on the file and folder
structure in the ..\icdcontrol\Standard\ directory. For creating folders or copying files between folders, you

should use a file manager.

l.e. you can create folders with the necessary test’s for all of your Product’s.

-} Aircraft

o4

=4} International

B¢ 15O

| B 114514

=+ Edition 2, 2006-06

- 150 114514 (Edition 2) - BCI
L. IS0 114514 (Edition 2) - BCI

- 114524

- 114525

e 114527

. B 13766

B> SAE

&3+ Manufacturer

[-<J» Industry

E-fs Martim

=< Miltary

- Closed loop.nr_
- Substitution.nr_

This tree was created by using a file manager
(Windows Explorer).

Example: Create a structure in the standard folder of
the icd.control, as follows

[..\'icdcontrol \ Standard]
Create sub folder:  [Products]
Create sub folder: [TV]
Copy from IEC EN61000-4-6
EN55020 loudspeaker
EN55020 input output
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5.2. Using the standard test manager

1.) Open it with a click on
File Standards Help

= a 3|

| &

Standard Test Vector Test Test Result Last Test Result General Setup  Open Instrument Device Contral
Open Standard Test b4
s Aircraft Selected File
Elvi- Automotive Mame: IS0 114514 (Edition 2) - BCI - Substitution
= .Ig'tematm"a' Date: 02.11.2016 23:08:58
[=-ef» IS0
s 114514 Generator: CWS 500N2 (M1)
. =< Edition 2, 2006-06 o
’ -+ IS0 114514 (Edition 2) - BCI - Closed loop.nr_ Description
S B 150 114514 (Edition 2) - BCI - Substitution.nr_| Road vehicles - Component test methods for electrical disturbances from
G-<fs 114524 narrowband radiated electromagnetic energy
F-f> 11452-5 Part 4: Bulk current injection (BCI)
€l 114527
g 13766 (Edition 2, 2006-06)
> SAE
[} Manufacturer
-f» Industry
F-¢f» Maritim
<> Mitary
Delete oK Cancel

Select and double click on a standard or click OK.

5.3. Favorite standards

The last 26 standard tests are listed on the desktop for quick selection.

Open Standard Tests
Last Standard Test m ISO 11452-7 (Edition 2) - DPI
Last Vector Test m ISO 114514 (Edition 2) - BCI - Substitution
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6. Test

The procedure for a standard test application includes the following steps:

Action
Standard selection

DUT Parameter setting

Setup

Calibration (if no cal file exist)
Check the setup
Start the test

6.1. Test definition window

Remarks

Loading the standard test from the standard

manager.

- Test Level

- Frequency step

- Dwell time

- Coupling device

- Port selection

- Calibration file of the used coupling
device

- Measuring instrument

- Create a calibration file

icd.control

Window
Standard Manager

Test

Setup

Calibration

Setup
Test

This window delivers the information about the test procedure. All modifications of the test parameters

are selectable in this window.

A test can be start when the following conditions are ok.

- The focus of the program shows to the test definition window

(click in the window to activate)

- Field above the setup button is green colored (click to the setup button and adjust the

setup)

6.1.1. Areas in the Standard control window

*3) IEC 61000-4-6 (Edition 4).nr_

== &==  Areas inthe standard control window

[

[2

Parameter field

O wWNPE

Level control

©O©oo~N®

Coupling device

b Start

| Check

+ Add Monitor

Procedure selection
Applied standard

Modulation control

Control box for breakpoints, amplifier
and instrument switch

Diagram window

Test time overview

8 10 Used coupling device calibration file
11 Used measuring instruments
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‘--)‘Ewm-a-wmw ‘ L=l =f==l| Areas in the standard control window
1

[2 ] [4

1 Procedure selection
2 Applied standard
3 Parameter field

1 Procedure selection

Enables the customer to switch between the procedures Test and Calibration. If specified in the
corresponding standard also Amplifier Saturation Test, Source Impedance and Verify H-Field are
displayed.

2 Applied standard

Name of the applied standard with reference to the version and date of the standard. This standard is
also displayed in the information line at the bottom of the icd.control window.

3 Parameter field
x «1 Selectable parameters (input box)
F : 0.010 MH - | 400.000 MH )
requency | =2 | = | = | *  For adjust the test parameters to the DUT
Step: 2.35 - % ~  behavior.
Dwell Time: 1.0s =
Frequency :

Range of the selected standard. The default value equals to the frequency range specified in the actual
standard. For development and analysis purposes the range can manually be limited.

|= The limited active range which will be tested is indicated by red
markers above the diagram.

Frequency:

Step:

<

Dwell Time:

M L => The limitation may easily be changed by clicking moving
et I | the red marker.
1602 i
1.398
1203 s
oo :le'--'el I
Step : Frequency step between two frequencies. A change of this parameter will change alll
vectors related to this standard which are not customized vectors.
- % Step in percent based on the previous applied frequency.
- MHz/kHz: Fix frequency step between each frequency.

- points/decade : Points per decade. Number of frequency steps per decade.

Dwell Time :  Application time of the interference signal to the coupling device.
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+3) IEC 61000-4-6 (Edition 4).nr_

[1

[z

]

b start

v check

 Add Monitor

4 Modulation control

AM 1kHz 80% w

Cw

icd.control

==& Areas in the standard control window

4 Modulation control
5 Control box for breakpoints, amplifier switch

Some standards recommend different
modulation modes for the test. A list box
allows to select from all necessary
modulation modes.

AM1KkHz80% : Amplitude Modulation 1kHz
80%
CW: Continuous Wave

The modulation control changes only the
active vectors! (See vectorlist)

5 Control box for break points, amplifier and instrument switch

A breakpoint will interrupt the actual test procedure for modify the test setup or test equipment. For
generate a breakpoint the user has to click to one of the triangle buttons left side of the diagram window.
icd.control offers different kind of breakpoints with the following meaning.

Picture Color
A yellow
I blue

. green

— yellow
— green
— blue
7, ol

— olive
el

+ red

Breakpoint

create breakpoint

Amplifier switch

Universal
Breakpoint

Instrument switch

Standard defined

Frequency sweep
limiters

Remark

blue: - Instrument switch

yellow: - Amplifier switch for change amplifier
green: - User defined during the test or

- Coupling device for calibration and test

Change automatically between two connected amplifiers

A user defined breakpoint who breaks a test. If the option
“Calibrated setup change” is active the program makes a
break during a calibration procedure for change coupling
devices.

Breakpoint for changing one of the measuring instruments in
use for either the calibration or test.

Breakpoint is defined in the standard procedure for modify
the test setup. User can’t create or delete this type of
breakpoint.

Markers for limiting the test frequency range.
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—e . =#E5| Areas in the standard control window
2 ] [4
3 6 Diagram window
7 Level control
8 Testtime overview
; 9 Coupling device
s 10 Used coupling device calibration file
a3 11 Used measuring instruments
[10 | check
[11 ] -
6 Diagram window
I Y The diagram window shows the selected standard test
1 vectors. If more than one level is selected, each level
o1 | is displayed and marked as a separate vector.
S BT The range setting is controlled by the icd.control
oel : software.
06{ During the test icd.control will display the diagram with
-1 ’ the applied and measured test points.
IDUD kHz ' T Ili‘\‘in ' T IIIDIr:‘IHz ' T Iléd MHz
7 Level control
Level: Some standards offer different levels for testing.
(] Level 111 Select the desired standard level for testing.
[Leveln Note: Only one Level at a time can be selected.
Level I
8 Test time overview
Steps: Display of the number of steps for the complete test procedure.
633 The approximate test time is calculated from the number of steps and
T the test duration with a certain time for communication and generator
00h 10m 31s setting.
9 Coupling device
_ _ @con Indication of the actual applied coupling device for
Couplng DEVCe: ) (g O3 “ the test. The icd.control software cannot check if the

correct coupling device is selected

10 Used coupling device calibration file

Calibration File : [EMTEST EM Clamp, Level I, 0_15 - 80 MHz, 1.0 %.cal v|@| Indication of the actual used calibration file.

11 Add Monitor

Allows you to select monitoring options from a list of

+ Add Monitor already selected devices.

12 Used measuring instruments

Current Monitor: | Internal ~ /73| List of the used measuring instrument.

6.1.1. Other functions in the Standard control window

With the menu Setup Standard the user can modify standard related settings. There are different
settings available.
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Standard related settings:

Title: Test calbration

(FTEAD-160 - sectin 20 ey © Toernce: [20% | - Level Change at each Testpoint

oo ey ARy ot 0 G eomeatmen e 7 Before changing to the next frequency, icd.control
Max Regulation Step: __ES.Q B - . -

ooz wammsowr [w0: 4 Fduces the power of the applied signal. After the

measurement icd.control calculates the next values

rreme: sale [se&n = to @pply the signal in a tolerance of +10% -1%.

e Dremsmon 0o = Max Regulation Step
Deemansne: 20 = Max output change during regulation.

Regulation Step Delay
Pause between each regulation step.

Power max limit
icd.control will limit the maximum power at the
value Pcaiibration + Setted value [ dB ]

Fix current limitation
Max. allowed rf current. Limitation at this level.

Additional Level Offset

Adds an additional offset to the configured test
level. The resulting test level will be calculated as
follows: Vector level + additional offset.

Fast Test Run Mode (IEC61000-4-6 Ed. 3 only)
Improves the run mode to achieve the shortest
possible test time.

Default

Reset of the values to the default standard
settings.

0K Cancel Defauf

6.1.2. Breakpoint

A breakpoint will interrupt the actual test procedure for modify/change the test setup or test equipment.
icd.control offers different kind of breakpoints with the following meaning.

Picture Color Breakpoint Remark
—+— yellow Amplifier switch Change automatically between two connected amplifiers
—-— green Universal A user defined breakpoint which breaks a test. If the option
— Breakpoint “Calibrated setup change” is active the program makes a
break during a calibration procedure for change coupling
devices.
Breakpoint for changing one of the measuring instruments in
—7— blue Instrument switch use for either the calibration or test.
e
—T— olive Standard defined Breakpoint is defined in the standard procedure for modify
o the test setup. User can’t create or delete this type of
breakpoint.

Create a breakpoint

For create a breakpoint click into one of the triangle buttons left side of the diagram window. A window
appears for enter the frequency and other parameters.

A yellow: - Amplifier switch for change amplifier
I blue: - Instrument switch
. green: - User defined during the test or

- Coupling device for calibration and test
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Edit or delete a breakpoint

Select Edit Breakpoint with a click on the right mouse button
Edit Marker to the triangle in the graphic window. The edit field appears,

and the user can modify or delete the breakpoint.
Delete Marker

Note: With a left mouse click you will move the breakpoint
frequency. Therefore, it is necessary to click with the
right mouse.

6.1.2.1. User defined breakpoint
The user defined breakpoint breaks the test at the selected frequency.

My v A window appears on the screen with the entered
1797 Breakpoint [~ | message.
veoz{ | Frequency: 10.000 MHz = Click into OK button to continue the test.
13984 Cornment:
1,203 :
oo Il_e‘-.-'el I |
0.757 [ calibrated Setup Change
(e [IKeep Output Signal On
0.398 : A
sl cancel :
0.000 T — Tt T — T T T .......
100 kHz 1MHz 10 MHz 100 MHz

User defined breakpoint

6.1.2.2. Setup Change breakpoint
The user defined setup change breakpoint breaks during the calibration and test at the selected
frequency. The user can change the setup (i.e. coupling device) at this break.
To create a setup change breakpoint:

1. Create a user defined breakpoint.
2. Click the field “Break for setup change”.
3. Enter your comment into the comment field.
My v A window appears on the screen with the entered
155 : Breakpoint n message
1602{ | Frequency: 10.000 Mtz S Click into OK button for continue the test.
13984 Cornment:
1.203 :
Foc0 Il_e‘-.-'el I |
0.757 [ calibrated Setup Change
(e [JKeep Output Signal On
0.398 : A
- cancel :
0.000 T — T — T : .......
100 kHz 1MHz 10 MHz 100 MHz

User defined setup change breakpoint

Note:
To recognize the two coupling devices in report, the user has to create a new coupling device file where
both coupling devices are described. This new coupling device must be selected in the test setup.
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6.1.2.3. Breakpoint for amplifier switch
A breakpoint for amplifier switch will change the used ampilifier.

Amp 1 = internal built in amplifier
Amp 2 = external amplifier

icd.control will change the amplifier and continues with testing with no break.

gl With the external amplifier the user expands
o ot A senonmum the frequency- or power range of the

CWS 500N2 Bi»éit'ecﬁonal generator.
coupler RF out . . .
et The Amplifier switch change the RF signal
Attenuator H 1fi
vss_ = - between the internal and external Amplifier.
Fail 172 RIS o . . . .
T It is important, that the calibration happens
with the correct amplifier.
) 150 11451-4 (Edition 3) - BCI - Closed loop.nr_ - 0 x| Forfrequencies higher or equal the
displayed frequency, icd.control will switch to
Test  calibration the selected amplifier.
| Standard: IS0 114514 (Ed'rtiorl 3) - BCI - Closed Iood} ) . M""M"
Frequency: [ 1.000000 MHz |~ - [400.000000 MHz | [7Use Limiter
kH; ~ . g . .
_ . Lo The external amplifier is marked with
Dwell Time: 2.0s

Ext.Amp at the bottom of the window.

MAly  Eytemal Amplifier

& Frequency:
50 | .
w} 7 Switch Device: SW 4070 The user can also use the SW 4070 switch
P e . . .
21/ switch Ampifier to: Band B and use external amplifiers with switching
wl function.
[ show Amplifier Change Info
External Amplifier
1 | [ ox Cancel M B seps: 103 B
1Mz 0wz 100z 16Hz gghﬁuxlm%&s Frequency: 10.000 MHz -
Coupling Device: | Teseq Current Probe CIP 9136 ~||@ | stat - Switch Device: SW 4070 o
Calibration File: | Simulation Teseq Current Probe CIP 9136, 60 mA, 1 -4( ~ | @ |« Check Switch Amplifier to: SSeries
; ] IFI SMX Series Trial
Current Monitor: | Internal ~| %% == Add Monitor :
[ show Amplfier Chalfl SMX Series
Forward Power: | Internal ~ || £
Reverse Power: | Internal IE -
=T 1

In order to make a change in setup, such as Band change of amplifiers, user can access the filers
C:\ProgramData\Ametek CTS\icd.control\instrument and make necessary changes.
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6.1.2.4.

6.1.2.5.

6.2.

Instrument breakpoint: “Directional Coupler”

icd.control

In case of changing the amplifier during the testing, it is convenient to change the measurement
instrument for the forward and reverse power by adding and instrument switch and choosing a directional

coupler. The losses for the forward path can be chosen. The software will change the power meter

reading for forward and reverse power to channel 2 and channel 3, respectively.
In case a current loop is used e.g., in IEC 61000-4-39 LF standard, the forward power will be measured

using channel 3.

Standard defined breakpoint

Standard defined breakpoints are generated direct from the icd.control software. It is not possible to

eliminate the breakpoint.

The test will stop at the breakpoint frequency for modify the test setup according to the standard.

Click OK to continue the test.

Test setup configuration

+3) IS0 11452-4 (Edition 5) - Closed loop.nr_ - o x
Test  Calibration
Standard: 150 11452-4 (Edition 5) - BCI - Closed loop
= = el
Frequency: [0.100000 MHz |5 -[400.000000 MHz |5 4 Use Limiter
AM 1kHz 80% -
Dwel Time: 205 —
[mAl v
o0
&0
70
© 60 mA
50
0
'l
1 Level:
. Orevel v
= | CLevelm
' OLevelm
| A Mievell
I
© B seeps 128
100 kHz 1MHz 10 MHz 100 MHz 1GHz  Test Time:
00h 05m 43s
Coupling Device: | Teseq Current Probe CIP 9136 v|@ | sar |-
Calbration File: v/ @ A Chedk
Current Monitor: | Internal ~ |#% =k Add Monitor
Forward Power: | Internal |
Reverse Power:  Internal v | %%

Coupling Device: Selection of the coupling device

e e v
e rorer
[AEERE] mA [ARNEN] MHz
[mA] Linear -20dB | Conversion: Linear S0R eeag
5000
5000
5000
2000
3000
2000
1000
100 kHz 1MHz 10 MHz 100 MHz 1GHz
s v
e rorer
[EERE] dBm [NERRE] MHz
[dBm] Teseq NSG 4070 - Forward Coupler internal @ @EAE]
8
[
3
100 kHz 1MHz 10 MHz 100 MHz 1GHz
S — x
———— v
i NI
[ERERE] dBm [EEERE] MHz
[dEm] Teseq NSG 4070 - Reverse Coupler internal ©@E|E,
]
[
3
1 |
100 kHz 1MHz 10 MHz 100 MHz 1GHz

The properties of a coupling device is defined in a file with the

extension
R *.Ixx : CDN
e Moo o P et brabe CIP 9136 * 2xx . CLAMP, Strlpllﬂe
*.3xx : Coupling devices (CWS 500N3)
*.4xx : Coupling devices (CWS 500N4, NSG 4060)
You can edit this files with a standard file editor.
Frequency range check status This indicator here shows if the frequency ranges of the test
match with the calibration file and the used coupling device.
w"  Check
" Calibration file and coupling device matches with the test.
You cannot start any test because of a frequency
mismatching.
- A click on this indicator Shows the range check diagram with
frequencies of :
T T Test file
Cobrion P a4 100 80% Calibration file
S Coupling device

=]
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Calibration file: Select a calibration file.
Calbration Fi: [Simultion FOC Probe F120.6%, 60 i, 1400 M 20 < ) Note :The calibration method is selected in the File type
*.cal : Calibration files with power meter
*.cdn : Calibration files
The calibration file has to be in the corresponding standard
directory.

)]
WL

Shows the data of the selected calibration file.

. The list with all individual calibration measurements is attached at
T the bottom of the diagram.

Tab Calibration Opens the calibration window to create a new calibration according to
the standard and the current test parameters.
This calibration will be executed according the description in the

standard.

Measuring instruments icd.control will display automatically the necessary measuring
instruments for the test. In general, icd.control will use the internal
instruments.

1 - Facultative instrument for this test setup

=%~ - Parameter file for the selected external instrument

Forward Power: | Intemal k=3

Reverse Power: |Intemal k=3

~ Select an instrument from drop-down-
list

']:1' Shows the instrument setup

6.2.1. Current clamp selection
For using a current clamp, icd.control must be adjusted to the transfer characteristic of the installed
current clamp. icd.control offers a wide range of different probe characteristics. Most transfer impedances
in the software are typical curves of used probes. To adjust please refer to the original calibration data
and match the curve to the used current probe.
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) icd.control - Setup

Calibration  View Help

G o

Measuring Instrument Setting’

4 o

Name: ‘ Internal Power Meter - Monitor.mcf Type:

Current clamp

Signal off

IEC 61000-4-6 (Edition 3)

N Description:
Test Calibration 2
Ope
Standard: 1EC 61000-4-6 (Edition 3) Measiig Input Diagram \-Autoscale
. — = = =
Frequency: | 0-150000 Mz ‘ = ‘ B0.000000 Mz ‘ =z Monitor Input  (ch1) [dBm] Display Unit: v Max: OV =
Lt st e 13 % v
= = Forward Power (forw) [dBm] 5 ES
( I ! Exponent: = Min: ov =
Reverse Power (ch5) [dBm]
v L1 Analog Input [V] WELR = Vel -
106 : )
ams Alarm Levels Corrections
1.04 [CHigh: | p.000 v = Attenuation: |none ~ |
103 &
CJrow: | 0.000 v —
1.02 =
101 : .
- Levell Measuring Time
0.8 Count: 1 : lo—De\av—~
0.97
0.95
100 khiz 1MHz
@con -
Coupling Device: CDN-T4 _
pling Ocmp | oK Cancel
¥ e
Current Monitor: | Internal ~| 8

For selecting the used current probe proceed the following steps.

1. Select the used measuring instrument

— use internal

— external instrument according the table

2. Click to the button ** for open the instrument setting window

NSG 4070C-80

icd.control

3. Click to the Button ™ for open the drop-down-list and select the transfer impedance file for the

used current probe.

4. Press the button OK for close the window

Operation Manual
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6.2.1.

icd.control

Setup as per IEC 61000-4-6 for CDN and clamps

For the setup for testing according IEC 61000-4-6 and other standards with relation to this basic
standard, the user has to select the right coupling device.

-)) |IEC 61000-4-6 (Edition 3).nr_
CDN-AF10
CDN-AF12
CDN-AF2
Standard: IEC 61000-4-6 (Edition 3 cpn-AF25
Frequency: 0.150000 MHz — d Egm:igﬁ Coupling Device: 852:,1;) 300 Ohm EM TEST EM 101 v
Step: =] |CDN-AFS Calbration Fie: | Simulation EM TEST EM|FCC Probe F-120-6A
= CON-AFG FCC Probe F-120-0A
CDN-AF7 Current Monitor: | PM1000 active.mcf FCC Probe F-130A-1
CDN-AF8 FCC Probe F-140A
V] CON-CAN 1S0_TS 76374 Test pulse B coupling
ul CON-M1 Teseq Currant Probe CIP 9136
H CON-M2 Teseq Current Probe CIP 9138
1.06 4 ' Teseq DTEM
Los : CDN-M3 Teseq KEMZ 801
LD ; CDN-M4 Test Jan282020.101
el ; CDN-M5 —— =
; CON-51
1.03 [ CDN-515
i CDN-52
1021 5 CDN-525
1.01 ! CDN-537
Level I CDN-54
1004 5 CDN-S50
0.99 i CDN-58
i CDN-59
254 ; CON-5-HDMI
0.97 ; CDN-5-USB
. CDN-T2
0.96 : T T T e CON-T4
100 kHz CDN-T8
— Mone
Coupling Device: CDN-T4
s O Clamp 4&?—
Coupling in to Select the button for coupling device
- Clamp: Clamp or BCI
- CDN: Coupling decoupling network

Select the coupling network out of the offered list.
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6.3. Calibration Window

icd.control

*3) IEC 61000-4-6 (Edition 3).nr_ i - O b
Test Calibration

Standard: IEC 61000-4-6 (Edition 3)

Frequency: [ 0.150000 MHz |5 -[80.000000 MHz |5 [ZlUse Limiter

S fw v

[v] h 3 ¥
1.06 : l
1.05 : !

1.04
1.03 4 :
1.02 : ! Level:

' : . OLevel 1
1014 Levelf Cieveln
g 1 Level I
0.99 ' ' A
0.98 E I
0.97 :

0.96 H | (| | | /| | | | ......SteDS:E'Ba

100 kHz 1MHz 10 MHz 100 MHz  Test Time:

® 00h 10m 31s
' __®@con »
Coupling Device: O Camp CDN-M3 ® »r st
«" Check
Current Monitor: | Internal ~ ﬁ
Start calibration Start button for the calibration.
Remark: After finishing a calibration successfully the tab
changes automatically to mode test.
Afterwards a test may be started without
modifying any parameter.
Parameter fields The parameters are defined in the test window
or in the coupling device file
Standard: IEC 61000-4-6 (Edition 3)
. . Frm_’" 0.150000 MHz = -|80.000000 MHz |-
Calibration frequency range and frequency step ., : l% —
COUp'Ing deVICe Coupling Dev\(e:@)CDN CDN-AF10 v @
e 4

Frequency range
check status

" Check

Calibration instruments

Current Monitor: | Intamal v|[%E

This indicator here shows if the frequency ranges of the test match with the
calibration file and the used coupling device.

v :The coupling device matches the calibration frequency and level.

b

Y. :You can not start the calibration because of a frequency mismatching.

A click on this indicator Shows the range check et o
diagram with frequencies of : cotraen

Calibration file

Coupling device =

Calibration File Frequency Range: 0.5 - 80 MHz, 1.0 %
Coupling Device Frequency Range:  0.15 - 80 MHz

Settings cormect! Test s ready to start.
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6.4. Window during a test

#) New Document 2 [E==Er=F1

Areas in the test window

Control buttons

Test point window

Power window

EUT impedance window ( only if recommended)
Calibration file information

Test parameter/status information

Instrument 1 ; Forward power *

Instrument 2 : Reverse power *

Instrument 3 : Current clamp *

OCoO~NOOOUTA~,WNPE

: * The number of instruments depends on the test setup

Measuring values

The actual measured values are marked during the test. The test oo ntemel Poner Meter - Fanvard
frequency and measured values are displayed on the right side dBm AR v
above the window. [dBm] Attenuation: Teseq NSG 4070 - Forward €€ 396 G185
The same happens by clicking the mouse in the window. T

Power Limit

Measuring point with related data

1MHz 10 MHz 100 MHz 1GHz
Edit measuring parameter window

During a test it is possible to change the parameters of the
measuring instrument. After closing this window, icd.control
will continue with the changed parameters

1. Double-click with the mouse in the scale area of a

measuring instrument or click on settings icon |
2. Change the desired parameters in the edit window.
3. Close the window with OK or Cancel

Pause or Fail event

During Stop, Break or Event a window appears to insert a
comment and the control panel can be used as an analysis
tool.

Test Event
The window appears after stop or fail displays the following parameters,
who are automatically added in the report. Leve Lov

Frequency: 7.678 MHz

1. Enter your description to the event in the box. There are 10 indexes

who allows to reload the last comments in the comment box. prst e e
2. Close the window with Continue, Next or Stop commes '
Automatic registered parameters: Level, Frequency, Dwell time

P Continue = D Mext W Stop
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6.4.1. Control the analysis panel

Testpoint Combobox

Jumps as a single step to the next or prior test point as defined in the
testfile. The step is defined in the setup screen of the test. The next step
uses the calibration data for the specific test point. The test parameters are
synchronized with the regular test.

Testpoint: |40: 2.165 MHz

Change Frequency
Freguency: = Increase or decrease the test frequency for detailed frequency analysis
- near the test frequency.

The step frequency is defined by the underlined number in the frequency
step. In this example the console frequency step is 100kHz.

Change frequency by mouse
1. Click in the frequency display and keep the mouse.
2. Move the pressed mouse up or down on the screen.

Add to Report
e The Store value button sets a Marker in the Report. If you manually
change test points, through the test, a step to the next point is
automatically done when closing the Report box with OK. This means the
test will continue again at the point it was interrupted.

Change Output Level
Leval: =/ Increase or decrease the test power. Same behavior as the frequency

control.
Modulation Preselected settings applied by the most standards.
Modulation:
AM 2Hz 80%
AM 400Hz BO%
AM 1kHz 80%
B ctop  |AM 1kHz 95%
—__IPM1Hz 50%
PM 1kHz 50%
[ [dhely
Custorn Modulation B Selecting “custom” opens a window to set individual modulations.
S Shape: CW, AM, PM
Frequency: 1Hz...3000Hz step 1 Hz
Shape: | AM 2 Modulation depth: 1%...99%
Frequency: __l Hz -
. Remark : These settings are not factory calibrated. The accuracy of
Depth : - the settings is approx. 5%
Concel
Amplifier
Amplifier: | Internal . Internal: CWS 500D / CWS 500N2 internal / CWS500N2-MF AMP1
External: External / CWS500N2-MF AMP2
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7. Report Window

To open a report file (*.prj) press one of the following buttons:

Change to the report window and open
l 5 - the last test result or
Last Test Resuk - the last edited and saved report.
ﬂ—l Open a file explorer to select a saved test result.
Test Resutt
) ied contrl Open the calibration report.
File Help
New s | M
Open > Calibration Data
Report Setup Coupling Device
it Alt+F4 Instrument Log
Attenuation
Open Conversion

7.1. Report Menu

-3) C5101 ohne VCPL.prj — O X
[dEuv] h J
123 i
118 1 E
114 1 E
109 4 i
105 4 E
100 - g
95 T T T T
10 kHz 100 kHz 1MHz 10 MHz 100 MHz 1GHz
Calibration: 'Internal Trafo 2-1, Power limit, 0_03 - 150 kHz, 5_0 %t test.cal' from 19.09,2014 13:59:47
Mo, Freg. [MHz] Lewvel [W] Fead [W] Fwd. [dBm] Gen. [dBm] 2
use 0.030 80.00 78.56 0.000 49.280
use 0.037 20.00 Ta.92 0.000 49,20
use 0.072 20.00 7932 0.000 49.280
use 0112 20.00 T4 0,000 45,20
use 5.000 20.00 T6.48 0.000 50.20
use 150,00 0.080 0.089 0.000 33.22 v
Testpoints: 41/ 41
Test Time: 00h 01m 33s

7.2. Report export as RTF file

Click on Settings to change settings on the report and format.

Press the button Export for export the report as a rtf file. icd.control will start a
word processor program. In this program the user can complete the report.

Click on Print to view the report or print it.
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7.2.1. Sources of the report data

The report is composed from data of different origin. For modify the report data the user can
- edit in the RTF file report.
- change at the source of the data in the correspond window or file.

Item

Where to modify

Test Center
Logo

Test report No

Standard report description Test house

Standard

Standard manager (selected test)

Test object
Customer
Test engineer
Recorded
Description
Result

Standard report description Customer / EUT

Standard report description Test house
Computer date / time
Standard report description Result

Test plan

Testfile

Name
Path
Modification date

Climatic condition

Temperature
PathHumidity
Pressure

Standard report description Test house

Test values

Test summary

Coupling device

Model

Sno

Note

Frequency range

Origin in : Config coupling device
Data from calibration file (created during the calibration)

Coupling port

Setup screen

Diagrams

Test Point diagram
Power
Impedance

Instr 1

Created during a test from icd.control program
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Table of events

Breaks Created during a test . Input at break or tested
End of test

Table of Test points

Instrument Used instrument ( Description in instrument configuration
List Measured values

7.2.2. Import report from NSG 4070 and NSG 4060

The icd control software allows the user to import test files stored in the NSG 4070 / 4060 generators and
view them in the icd control software.

In order to import the report, click on the Device Transfer button and then select the option of Read
Generator Reports

9) icd.control - O x
file  Standards  Help
= ¥
= < £ I I 3
] ] > $¢ & ] N ICNCONTROL
Standard Test Vector Test TestResult  Last Test Result General Setup  Open Instrument | Device Control  Device Tr Read Generator Reports

Read Directional Coupler Coupling Factor

IEC 61000-4-6 (Edition 3)

Open Standard Tests

R BEEE rem dmmm o4 ma fedmion 4%

Then select the file you would like to view and import in icd control.

Load Reports X

4 reports found

File Name File Size File Date

Default_Temp.res 4591 01.04.2011
DefaultBCI_Temp.res 7307 01.04.2011
Immu_Temp.res 4591 01.04.2011
Meuer Test.res 46308 01.04.2011

Then the report is shown as follows:

") DefaultBCl_Temp.res - O X Forward Power: Internal Power Meter Forward - DefaultBC|_Temp.res
[ma]

50.80

50,80

50,40

50.20

50.00

49.80
49.60

49.40

26.00
1MHz 10 MHz 100 MHz 1GHz

=
E

1MHz 10 MHz 100 MHz 1GHz

Forward Power,

27.98

26.00
1MHz 10 MHz 100 MHz 1GHz

Testpoints: 116/ 116

Test Time: 00h 00m 00s
H save ¥ Setup Export Print

It can then be saved, exported or printed as required.
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8.

8.1.
8.1.1.

8.1.2.

8.2.

Introduction Additional Monitoring

Additional monitors are used to register the measuring values.

The source of measuring values is any measuring equipment that has an IEEE or RS232 interface
available.

The measuring equipment can communicate with icd.control, i.e. icd.control can be informed in case a
measured value exceeds the preset limit. The icd.control can react on it.

U Command file : * mef Measured gquantity
R - DN - | oo
o *TRG
- EEEEESTAEN |~ IMeasurmg device
2 IEEE corrwnand —=» :l ER [V~eC
S S <« Measuring value oooo
[ ||

The additional monitor panel communicates through the IEEE interface with the measuring equipment.
The IEEE communication commands for the measuring equipment are explained in a command file. That
makes the data logger independent from a specific measuring equipment. The user must know the art of
communication commands. For this purpose, please consult the manual from the manufacturer.

The actual measuring values can be shown in a display. The characteristic of a measuring signal
throughout time or frequency will be shown on a diagram. The measuring values will be saved in a file
and are ready for further adaptation. The timing for data collection of the measurement will be prepared
by the software. These and other parameters must be configured. For this purpose the configuration
dialogue is available.

The additional monitor can send commands to icd.control and vice versa. That allows a flexible test set-
up. Innumerable application possibilities arise without a firm bond on one prescribed test set-up. Please
note, that each measuring equipment needs its own IEEE-address.

Measuring instrument
Internal PM current monitor
Depending of the model and option the following internal instruments are available:

- Monitor input — all other applications
- Forward power — bi directional coupler
- Reverse Power — bi directional coupler

With the internal RF meter, it is possible to perform a current clamp test with BCI applications or where it
iS necessary to measure the current.

Attention !
Voltages higher than 1V can destroy the measure input on
Front side of CWS.

Front input

/1\ Caution!

0.01..1V
13dBm
maximal

For NSG 4070, please carefully check the connecting port
value before making the connection.

Damages caused an overvoltage of this input are excluded
from guaranty work.

External instrument

The measuring instrument must have an interface. A measuring instrument is such instrument that can
send back a value on request (Trigger).

Configuration of a measuring instrument

The simplest way to define a new instrument is to copy an existing instrument definition file. By changing
the IEEE and diagram parameters it is simple to create a new measuring equipment.

This can be done in the Interface Setup dialog. The default value is 10s and will be set automatically after
creating.

Operation Manual V 8.0.0 63/73



AMETEK CTS

Retrieving USB interface parameters:

Gerate-t anager
Der Gerate-banager listet alle auf dem Computer instalierten

- Hardwaregerate aul. Verwenden Sie den Gerdte-M anager, um
die Eigenschaften eines Gerdts zu dndem

Gerate-Manager

Treiber
Durch die Treibersignierung kann sichergestellt werden, dass
installierte Treiber mit Windows kompatibel sind. Uber Windows
Update kionnen Sie festlegen, wie Treiber Uber diese Website
aktualisiert werden sollen.

[ Treibersignienung Windows Update

Hardwareprafile

Uber Hardwareprafile kisrnen Sie verschisdene Hardware-
kanfigurationen einrichten und speicherm.

Hardwareprofile

Systemwiederherstellung Automatische Updates Remote
Allgemein Computemname Hardware Erweitert

Datei  Akkion  Ansicht 7
5= e =

icd.control

+ § Grafikkarte:

+-(=Z) IDE ATAfATAPI-Controller

+-& IEEE 1394 Bus-Hostcontroller

+-5ge Laufwerke

+-1") Mause und andere Zeigegerate

+- @ Monitore

+"W National Instruments GPIB Interfaces
+-HE Netzwerkadapter

+ ¥ Prozessoren

+-4g 5CSI- und RAID-Contraller

+-age Speichervolumes

+- 1§ Systemgerite

+- iz Tastaturen

- USE

d Measurer
[ st and Measurement
+ 6 USB-Controller

Cl d Devi
Allgemein TlE\hEll Details |
a 9@: USB Test and M tD
est and Measurement Device
-
| Gerdteinstanzkennung -
USENVID_09574PID_04074M' 44021152
v
Abbrechen

To create a new instrument, proceed according the following steps:

A: Copy an existing instrument

Generator Internal

Select the check box for internal or external instrument.
To make a instrument definition for internal measuring instrument this filter must be enabled. All
external instruments are disabled. icd.control supports the current clamp measuring instrument.

4.) a) Double click into the Instrument field

b) Enter the parameters for Measurement filter, Description,

Vertical settings, Trigger and Pass / Fail threshold

¢) Configure the instrument commands and Interface setup

d) Press Save As button for save the create a new instrument name.

B: Create a new instrument

- Click &en=mm=t| and then “New” button

- Enter the interface parameters

re—r—

Name; [t 34370 - Cara AC

Desergrom; [ e 342704 00 e

Haaaung ko Dagram
Messre une: ey Une:
Expenee:
voge:
AL Comecons
Ol (0.0 rm—
Clew: (0,009

Open Instrument

Fter: | Genaral

Waasarment Cunare: AC

T Gemenl

ElvAutscl

- Enter the control commands for control the new

instrument.

- With Send and Receive button |2 , the command executes
immediately. This is useful for test the commands.

- Press OK button for close the window of the new

instrument.

26 estments
e e -
344014 Votage DC

Kathiey 2000 M
0 - Vokage AC.mct Kethiey 2000 Matmates
0 - Vokage OC.mef Kethiey 2000 Mutmater v

+ lien f— =]

Instrument interface Setup *
| L ertace Trpe:  |Genersl ]
Desg agdress: ||
[ - v Autoscae
Mead  identfication: | “idn? > M 1V

<
oz 0V
Witsicaton: >
< X-Digits: | 4

Al Measurng
[Jwl  Prepare: -
Oy

Frequency:
star
Op| Measure: R
. - | - . e
S Fil i
= —
@A separator; <nones v Postion: | 0

=

5] tertace
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8.2.1. Instrument Timeout

For match the icd.control instrument timeout to long dwell time, it can be necessary to adjust the timeout
duration. This can be done in the Interface Setup dialog.
The default value is 10s and will be set automatically after create.

Name: Agig Interface |enera\ ‘
Description: | MXe  Address: USBO::0x0057::0x1744 | ...
Measuring Input Start ls Autoscale
Measure Unit: Identification: | *idn? | > =
=
Inttikzation: =g Interface Setup: Instrument >
| :AUT]
| :CHAl RS 232/ USB GPIB  Ethemet USB
Alarm Levels Measuring Port: Parity: none ~
[High: |o.000y Prepare: :MEAl  Baud: 9600 ~ Data Size: 8 ~
Stop Bits: L ~

Crow: | 0.000\

Frequency:

Start Measure Communication

O Before Dwel Tip  Measure: MEA Cycle Wait: =)  End of Sting: |LF ~
@/ Duwel Time Timeout: | 10000 ms | &

| Ofter Dwell Tm{  gapartor: <l

O after Pause Tim Clan Search Cancel

| T T T
oK T Interface

8.3. Configuration Dialogue
Click the Open Instrument in the Tool button :"

or Open Instrument

double click in the center of the Instrument during the test.

= Monitor 1: Agilent MSO 60344 % X

100 kHz 1Mz 10 MHz 100 MHz 1GHz

Dialogue window for measuring instrument parameter.
The possibilities of entering elements remind to a cathode-ray oscilloscope (CRO) with vertical and
horizontal deflection.

Instrument Setup n

Name: |Agilent 349704 - Voltage AC.mcf Type: General ~

Description: | Agilent 349704 DAQ System Measurment Volt AC

Measuring Input Diagram Y-Autoscale
Measure Unit: Display Unit: Max: | 0.000 W —

Exponent: 0 ~|  Min: | 0.000V s
Alarm Limits Corrections

[High: | 0.000v - Attenuation: | none ~
Otow: |0.000Vv =

Start Measure Measuring Time

(O Before Dwel Time (No Modulation) Delay [s] : o Trigger ]| Measure
& +

@ with Dwell Time (Modulsted)

Count: 1 — L—Delay—»
O After Dwel Time (Modulated)

O After Pause Time (Output Off)

Save As Cancel Interface

While working with icd.control the horizontal deflection and the frequency of icd.control have to be
synchronized.
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8.3.1. Buttons

OK The settings will be applied for only this test, but are not saved for later
measurements.

Save As The settings will be stored and used for later measurements

Cancel Cancel all changes

Interface Definition of the IEEE commands

8.3.2. Type of measurement (Create an instrument)

Your measuring instrument has to be informed about what kind of
measuring task (Measuring type) you assign it to. The icd.control reacts
differently according to the task. Current clamp

There are seven measuring types to choose from. Forward Power
Reverse Power

Field Probe
K Voltage fs
o.qCurrent i

Type:

8.3.2.1. General measuring instrument

The measuring instrument records the values in a file and put them into a diagram. According to the
alarm settings, the measuring instrument can send an eventmessage to icd.control. For this reason, it
reacts according to EVENTS set-up.

See icd.control, Configuration, Reaction EVENTS

8.3.2.2. Current clamp measuring instrument

The measuring instrument is used for control of flowing current in the EUT. This set-up is chosen while
working with a current clamp example closed loop controlled. When the icd.control realizes that the
current exceeds | > Imax = Uo/150Q, Uo will be reduced to | <= Imax.

The alarm - functions are disabled in this mode. Instead of that you must state U/I-factor.

8.3.2.3. Forward Power / Reverse Power

Measuring the forward or reverse power of a bi-directional coupler. The internal instrument gets the result
from the built-in bi-directional coupler of the generator.

8.3.2.4. Calibration measuring instrument (icd.control Calibration High Resolution)
Must be set-up when doing the calibration with the monitor input or an external measuring instrument

8.3.2.5. Field Probe

This instrument is using a linear field probe with a fiber optic RS 232 modem. The software supports a
frequency linearization file for the probe.

8.3.3. Description
Description of configuration file (*.mcf).

Information about the measuring instrument and its set-up which will be sent via the interface. The text
is displayed as instrument description when you select an instrument from the library.

Description: | Agilent 349704 DAQ System Measurment Volt AC |

8.3.4. Trigger

Delay

After a successful triggering through the icd.control, there is a preset time before the first measurement
is released. In this case the length of the rest time must be long enough for icd.control!

This delay allows you to wait until the transient phase of the sample is elapsed.

Then the icd.control waits until all measuring instruments signalize the end of the measuring. Then no
measuring errors can occur during the interval-phase.

8.3.5. Alarm

By exceeding the High- resp. Low level the icd.control can be alarmed. This happens by sending a Fail3-
message to the icd.control.
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Alarm Limits

[High: | 0.000 v -
Cliow: | 0.000 W -

High [Hi]
Maximum allowed level. Fail3 will be released when level is exceeded.

Low [Lo]
Minimum allowed level. Fail3 will be released when signal goes below.

8.3.6. Current Probe Transformer Impedance for current probe
The icd.control anticipates that the measuring value represents a current. As a rule, the current is
intercepted with a current-probe delivering a certain voltage as the measured value. With the help of
the transfer impedance the data logger can convert the voltage into a current and compensate the
frequency dependence of the clamp.

For IEC measurement with a current limit icd.control matches the measuring value list with the
maximum allowed current, that results from the formula

Imax = Uo/ 150Q2
list >= lmax ? -> Uo reduced = Uo * Imax / list

8.3.7. Current Probe Transfer Impedance
The Current (transformer) clamp transfer impedance file contains the factor across the frequency band to
convert the voltage into current.

Refer to the manual of your clamp manufacturer to get the list of the factors, or read them out of the
transfer curve diagram.

The factor can be entered in Ohm or dBOhm.

To enter the list use the TAB or SPACE bar, it expands the values
with the unit (Hz, kHz, MHz, Ohm or dBOhm).

Between the defined points the icd.control use a log interpolation to
get the correct factor for each frequency. Outside of the definition, the
nearest factor is taken.

§
¥
8
i
i
§
3
Fl

s0om

CWS 500C/N1 user

If you use a CWS 500C/N1 with internal PM current monitor, icd.control make a download of the table
with the transfer impedance to the CWS500C/N1 memory. The icd.control software uses always the
CWS500C/N1 memory for measurement.

It is possible to up- and download two different current clamp files to storage CP1 or CP2. For testing
without icd.control you can use the stored current clamp file. In the window.

8.3.7.1. Download a Current Probe Transfer Impedance to Device (CWS 500C/N1 user)

1. Select the Device Transfer button and select B | e 3|

erte Current PrObe TranSfer Impedance Device Write Generator Calibration (0.1..240 MHz)
Read Generator Calibration (0.1..240 MHz)

- Write Current Probe Transfer Impedance

Read Current Probe Transfer Impedance

2. Select the desired CP file After loading the transfer o
impedance characteristic file is presented on the desktop. i
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Write File: Linear 30R -20dB.cp
3. Select the CP Store CP1 or CP2 in the CWS _
4. PreSS “Write” button Name Date/Time of the data set
@ cp1:
Ocpz:
Note: The CWS 500C/N1 will limit the frequency range of the
CP-file to 100kHz... 250kHz ( see picture after upload). Tewie fee B e (D e T
Write Cancel
8.4. Configuration file of measuring equipment
This dialogue is shown if:
1)) the key "Interface” in the configuration dialogue is pressed.
2) by setting up a new measuring instrument with the selection dialogue.

A measuring instrument with an interface has a set of commands. This set of commands helps the
measuring instrument to communicate with other instruments.

There are different standard commands in the world of IEEE488. Standard IEEE488.2 and the language
SCPI are being mostly used. This is not mandatory in the presented case.

The commands set the measuring instrument in an intended operating mode through the interface IEEE
or RS232. It is possible to read information about the status and the measuring values.

The procedure for setting up the communication as a rule is the same for all instruments. In any case
there must be a manual of the particular measuring instrument available.
The data logger sends first (one way/single action after start) the information from the "Search string”

field.

Then (one way/single action after start) the ”Initialize string”
And after that the "Trigger string”. for each measurement

Instrument Interface Setup *
Interface
Address: USBO::0x0857 ::0x1744::MY44003027
Start
Identification: | *idn? >
<
Initialization: *RST Als
(AUTOSCALE
:CHAN1:PROBE 10 (<
Measuring
Prepare: :MEASURE:SOURCE CHAMMEL1
Frequency: ‘ ‘
Measure: ‘MEASURE:VPP? -
<

1.) Interface setup: ( open with button Setup )
Set the IEEE-Addresses correctly (supposition for all following steps).

Interface commands
2.) ldentification:

Search and identify instrument at this IEEE-Address.

3.) Initialization:

Initializes the instrument. Set channel, measuring range, measuring size, correction i.e. 6dB.

Receiving string
4.) Position

Position of the interested value in the received string. For filter the result out from the string.

Check: Sends the corresponding string to the measuring instrument and displays the feedback string.

The strings can be composed from various symbols, they will be sent string by string.
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8.4.1.

8.4.2.

8.4.3.

8.4.4.

8.4.5.

8.4.6.

Filename configuration file

The configuration file will be saved under the given name. The names will be shown in the measuring
instrument selection table.

Interface set-up

Shows the interface configuration in a short form. Interface Setup: Istrument x
The set-up key starts the interface configuration dialogue.
Here you define the setting of interface to your measuring

RS 232/ USB GPIB  Ethernet USB

. Card: ~
Instrument. address: 22 |2
Interface
Check 5T8: 1
Address: USBO::0x0957::0x1744::MY44003027

Communication

Cycle Wait: - End of String: |LF -

End of string : End of the received string ( LF or CR) e :

Timeout [s] : 5s...9999s values below 5s will be set Clal | search cancel
automatically to 5s

IEEE Interface : Instrument address (1...30)

RS 232 Interface, Baud rate Parity, Size, Stop bit

Search String

The instrument on the configured IEEE address should identify itself.

Command according to IEEE488: *idn?

An instrument receiving this string goes in remote-operation and sends its denotation resp. its
designation back.

From now, the instrument is ready to receive further commands via IEEE-interface.

Initialize String

The instrument on the configured IEEE-address should set itself into the transmitted operating mode.
Example for command according to SCPI:
volt:ac:range 1 AC-Voltage with 1V-measuring range.

From now on the instrument will run in the 1V-AC measuring range.

For initialize an instrument it is possible to add more than one command in the initialize string.

Example: *CLS
DISP:TEXT:CLE
DISP:TEXT 'DC VOLT'
VOLT:AC:RANGE:AUTO ON

Prepare String

The instrument on the configured IEEE-address should perform a measurement and prepare it on the
interface.

Command according to SCPI: func ‘volt:ac’;:read?

Invites the measuring instrument to perform a measurement and to write the measuring result on the
interface.

Receiving String

Sometime it is necessary to separate the characters with the values from the received return string.
icd.control offers a function for filter out the data of interest.

separator
seston: [0 —4=— position in string

Number of sign Integer value range [ 0....49 ] for the position of the data

Signature The separator character
Can be any character or one of the offered selection [ “,” “.” " “”].
Example Part of interest after : 2 and;
Received string : VOLTAGE 123;700;200;235LF
Data for icd.control : 200 ( value after the second separator character ";")
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8.4.7. Additional parameter (optional)

icd.control

The icd.control works in RF-frequency range. For many RF-measuring instruments it is necessary to
specify frequency at which the measurement should be done. icd.control offers two kind of commands to
send this information to the measuring device:

1. Add frequency information using for power meter

The instrument on the configured IEEE-address should perform a measurement at the transferred
frequency spot. The measured value must be corrected with the correction factor at the specified

frequency.

Command according to SCPI:

Timing of the command

SENS:CORR:FREF %0.2E

Measuring Time

Delay [s] : - Trigger i Measure
Count: - | Delay

2. Prepare used for Scopes and Spectrum analyzers

This command is to set for example the time base of a scope depends on the actual frequency.
icd.control offers a Math. compiler where the user can calculate the values, transferred to the instrument.

Command

Timing of the command

According the instrument language

Measuring Time

Delay [s] : = Trigger ] Measure

Count: = ! Delay

Separator # is the separator for the icd.control compiler
Functions XPARAM : Applied frequency [Hz]
YPARAM : Applied Generator output level
CHANNEL : Instrument channel index
Mathematical functions Using {} allows to add the existing mathematical functions
ADD or + : Addition
SUB or - : Subtraction
MUL or * : Multiplication
DIV or/ : Division
P10 : Powers of base 10
L10 : Logarithmic of base 10
() : For prioritizing calculations
Examples SENS:FREQ:CENT {XPARAM * 3}
SENS:FREQ:SPAN {XPARAM * 5}
C1:TRLV {YPARAM*400}
TDIV {XPARAM}
# For formatting output value (needs always 2: begin and end)
Example: gen:level {XPARAM*10#.1f#}; will be "gen:level 65.5"

3. Wait command used for wait till the instrument is ready for the next command

The software offers the following order for wait till the instrument has finished his actual process.

Available commands for waiting:

*OPC? waits for receiving 1 on the bus
ICD:COM:WAIT [ms] waits a time in ms Example : ICD:COM:WAIT 500
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4. Additional commands used to send informations to external devices as displays

ICD:INIT:STANDARD Name of the actual standard
ICD:PARAM:FRQ Frequency
ICD:PARAM:LEV Test Level
ICD:PARAM:MOD Modulation

ICD:MEAS:LEV Current Clamp Value
ICD:MEAS:FPOW Forward Power
ICD:MEAS:RPOW Reverse Power
ICD:CAL:LEV Calibrated Level
ICD:CAL:FPOW Calibrated Forward Power
ICD:CAL:RPOW Calibrated Reverse Power

Example:"Forward Power: {ICD:MEAS:FPOW*2} dBm"
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8.5.

Report understanding the graph behavior in a report

icd.control
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8.6.

CWS 500C / CWS 500NL1 calibration setup for EM clamp and BCI clamp

This chapter describes the calibration acc. IEC 61000-4-6 using a CWS 500C or a CWS 500N1.There is
no different between the built in power meter (standard instrument or optional built in power meter PM

402).

Setup rear view
The calibration setup is according the figure on the
right side. The calibration setup is a 300Q system
and therefore the calibration jig is terminated with
resistors of 150Q and 1002 in series with the 50Q of
the PM 402 impedance.

Connect the measuring cable to the CAL INPUT on

the rear side of the CWS 500C or CWS 500N1 mmmm el 7

icd.control setup
icd.control will make all settings automatically for calibration with clamps ( BCI or EM clamp). The figure
shows the setting for using the generators CWS 500N1 and CWS 500N2 with different calibration setup

for each generator model.

Test Setup for IEC 61000-4-6 (Edition 4) n

Generator
Amplifier Dk

Input

REV
) Dual

Measuring | fyp |directional
coupler

output

Monitor RF QOut

input

Attenuator
6dB

output

I
HF input
CDN

Auxiliary
Equipment

DUT

output
input
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