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ES-K1 Introduction

1.1 Overview

1.1.1 Introduction to the Manual

The following chapters provide a complete description of the EMI Application Software ES-K1. Users

working with the EMI Apllication Software ES-K1 for the first time are recommended to read through

chapters 1 to 4 one after the other.

Chapter 1  "Introduction", provides a general overview.

Chapter 2 "Graphical User Interface®, describes the elements of the graphical user interface.

Chapter 3  "Standard Script Description”, provides information on the enclosed standard scripts.

Chapter 4 "Standard Device Drivers", describes the function of the Rohde & Schwarz V-networks,

relay switching units, etc..

The Options ES-Kxx provide information about the use of the script language FSL (Flexible Script

Language) and the device drivers.

Option ES-K2, "Script Development Kit", explains how a script is produced and includes a
description of the general language elements of FSL and a list of all standard
functions, system-specific and device-specific functions.

Option ES-K1x, "Device Driver", contains a list of all device drivers for test receivers and spectrum
analyzers including their application, which are supported by the EMI Application

Software ES-K1.

Option ES-K3x, "Device Driver", contains a list of all device drivers for accessories including their
application, which are supported by the EMI Application Software ES-K1.

Option ES-K50, "Device Driver", contains the universal IEEE-bus device driver for simple ASCII
communication with devices that can be controlled via IEEE bus.

Option ES-K80, "Device driver", contains the device driver for the R&S TTL card PS-B11.
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1.1.2 Short Description

The Rohde&Schwarz EMI Software package ES-K1 is an up-to-date and user-friendly software which
can be ideally used for all EMI measurements of conducted and radiated interference.

The number of measurements required to ensure electromagnetic compatibility (EMV) is continuously
increasing, along with the demand for reliability, reproducibility and economic efficiency of these
measurements.

Features of the EMI Application Software ES-K1:

u User-friendly software for Microsoft Windows™ 95 / 98 / 98SE / ME / NT 4.0 / 2000 / XP

u EMI measurements both to international commercial standards (CISPR, VDE, FCC, VCCI,
ANSI, EN) and military standards (MIL, VG, DEF-STAN, GAM-EG13)

Possible adaptation to other standards

Automatic and interactive mode

Transmission factors and limit lines are automatically considered in the calculation of the results
Evaluation of narrowband and broadband interference

Calibration of the test setup

Comfortable and flexible documentation of measurement results

Various ways of data export

Il

Future extensions can be easily implemented due to the option concept

1.1.2.1 Graphical User Interface

The EMI Application Software ES-K1 for WINDOWST™M s equipped with a graphical user interface,
which permits to start with the program immediately and can be readily operated by the user.

1.1.2.2 Operating Modes of the Software

The measurement procedures can be executed either in interactive mode or automatically, depending
on the application of the software.

a) Interactive mode
In interactive mode, each device can be controlled individually by means of its own window. All other
functions such as measuring and analyzing functions can also be operated interactively.

b) Automatic mode

The automatic measurement runs are implemented by scripts of a macro language, thus releasing the
user from routine tasks. The scripts control the measurement run, evaluate the measurement results
and produce the necessary reports for documentation of the measurement results.

An option for the system software is the Script Development Environment (ES-K2). This environment
permits the user to modify the supplied standard scripts in order to match them to the latest standards. It
also allows him to develop scripts that cover completely new standards. Of course, this environment
also contains debugging aids and test facilities, which simplify the generation and modification of the
scripts.
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1.1.2.3 Measuring and Analyzing Functions

The Software ES-K1 supports a number of measuring and analyzing functions. This is necessary to
minimize the number of measurements to be performed again, which are very time-consuming.

Possible measurements are the scan, the execution of a fast overview measurement (sweep) and the
measurement performed at discrete frequencies.

The most important ways of evaluation (data reduction) are the acceptance analysis, peak reduction,
subrange maxima and subrange minima reduction, maxima reduction and narrowband/broadband
discrimination.

Further possible evaluations are used to combine measurement results, output MIL measurement
results in a broadband-related display (/MHz) and eliminate known interference, e.g. ambients.

A very particular type of data handling is the GTEM correlation, which permits to convert measurement
results to open-area conditions using the GTEM cell.
A similar correlation for S-LINE measurement cells is also available.

1.1.2.4 Graphics and Report

Measurement results, limit lines and transducer factors can be displayed in a manifold and flexible way
as table or graphics. Up to eight different traces can be shown in a window with linear or logarithmic
frequency axis. The shape, line style and colour of the graphical elements can be optimally adapted to
the requirements of the documentation.

For interactive, graphical evaluation of the measurement results, a marker and a delta marker are
available, which can be easily positioned using the mouse. The zoom function permits to enlarge any
section of the measurement. The measurement results can be displayed simultaneously in various
windows.

The measurement results are summed up in a report which is configured by the user himself. In addition
to a report header, all data relevant to the measurement can be output, e.g. scan and sweep table. The

output of the measurement results, limit lines and transducers is possible both in tabular and graphical
form.

1.1.3 Licence

The EMI Application Software ES-K1 is protected by a hardware adapter (hardlock), which is connected
to the parallel interface of the computer. This does not impair the function of the interface, i.e. the
adapter is transparent for the user.

Note:

The user must make sure that the hardlock is firmly connected!
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1.2 Installation

1.2.1 System Requirements

EMI Application Software ES-K1 can be used with any computer fulfilling the following system
requirements:

Microsoft Windows™ 95 / 98 / 98SE / ME / NT 4.0 / 2000 / XP

CPU: 486; PENTIUM recommended

16 Mbyte RAM; 64 Mbytes recommended

At least 60 Mbytes free memory on the harddisk

SVGA graphics adapter (800x600 pixels); XVGA (1024x768 pixels) recommended

GPIB interface compatible with National Instruments GPIB interface with Windows device driver
(PCII/NA, AT-GPIB , AT-GPIB/TNT, PCI-GPIB, PCMCIA-GPIB)

EMI Software ES-K1 fitted with the associated drivers for GPIB interface can be used with the operating
systems listed above.

The installation software automatically considers the conditions depending on the operating system.

Note: All path indications generated in the ES-K1 have to comply with DOS conventions, i.e.
meet the rule <8 characters>.<3 extension> .

1.2.2 Options Concept

Due to its options concept the software is easy to handle and future-safe. The drivers required for the
units and additional software options are combined to form the software core.

EMI Software ES-K1 supports all EMI test receivers and spectrum analyzers from Rohde & Schwarz, ie
the models of receiver family ESCS, ESHS, ESVS, ESVD, ESPC und ESS, the EMI test receivers
based on spectrum analyzers ESPI, ESIB, ESAI, ESBI und ESMI and still the instruments ESH3, ESVP
and EZM.

In addition to these receivers, a large number of remote-controllable accessories is used. These are
amongst others artificial-mains networks and V-networks ESH2-Z5, ENV4200, ESH3-Z5 and ENV216,
Absorbing Clamp Slideways for the measurement of conducting interference as well as remote-
controllable Positioning Mast and Turntable for measuring RFI fieldstrength. Relay matrices are used for
switching the antenna and transducers.
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1.2.2.1 Basic Program
EMI Software ES-K1 comprise the following components:

EMI software core under Windows™ contains the graphics user interface, standard scripts for
automated test sequences and other standard data (limit values, etc.)

Drivers for R&S artificial-mains networks ESH2-7Z5, ENV4200, ESH3-Z5 and ENV216 as well as for
R&S relay switch units (PSU, RSU,PSN, TS-RSP).

Internal database for data management (scripts, limit-value lines, transducers, graphics, scan tables,
test results, etc.)

The data of ES-K1 internal database can be exported for transfer and filing operations, new data can be
imported.
The internal database can be configured with the supplied standard data during the installation.

1.2.2.2 Options

The following options (receiver and accessories) can be used with ES-K1:
ES-K2 Script development environment

ES-K10 Driver for R&S EMI test receivers ESCS / ESPC / ESHS / ESVS / ESVD
ES-K11 Driver for R&S EMI test receivers ESS

ES-K12 Driver for R&S EMI test receivers ESAI / ESBI / ESMI

ES-K13 Driver for R&S EMI test receivers ESH3 / ESVP

ES-K14 Driver for R&S EMI test receivers ESH3-EZM / ESVP-EZM

ES-K15 Driver for R&S spectrum analyzers FSA / FSB / FSM

ES-K16 Driver for R&S EMI test receivers ESIB and spectrum analyzers FSE (FSIQ)
ES-K17 Driver for R&S tempest receivers FSET

ES-K18 Driver for R&S EMI test receivers ESPI

ES-K19 Driver for R&S spectrum analyzers FSP and FSU

ES-K20 Driver for R&S EMI test receivers ESCI

ES-K30 Driver for Schafer Mast HCM (RSM) and Turntable HCT (RST)

ES-K31 Driver for Schafer Absorbing Clamp Slidebar HCA (RSA)

ES-K32 Driver for EMCO Mast with Controller 1050 and EMCO Turntable with Controller 1060, as
well as for combined Controllers 1090 and 2090

ES-K33 Driver for DEISEL Mast and Turntable with Controller HD50/100

ES-K34 Driver for DEISEL Absorbing Clamp Slidebar with Controller HD50/100

ES-K37 Driver for AKZO Mast and Turntable with Controller ASC-300

ES-K40 Driver for EMCO Mast and Turntable with Controller 2090, and for SUNOL Mast and
Turntable with Controller SC9xV

ES-K50 Universal GPIB driver
1.2.2.3 Multiple-user Licences

ES-K100 Licence for the use of EMI Application Software by several users. An additional hardlock
will be supplied for each ES-K100 ordered.

1.2.3 Installation Instructions
Scope of supply of EMI Software ES-K1:

CD-ROM for installing the software
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Hardlock key (dongle) for authentication (not with an update)
Option disk with customer-specific authentication code (not with an update)

Operating manual (not with an update)

The EMI Software ES-K1 is installed on the PC from the the CD-ROM.
If necessary then a set of installation disks can be generated from the CD-ROM through starting the
batch file 'DISKS.BAT'. Eight formatted disks will be needed then.

1.2.3.1 Manuals on the CD-ROM

On the CD-ROM there's a subdirectory 'Manuals' which holds PDF files that represent the manuals.
Those files can be viewed and printed with the "Acrobat Reader" from Adobe Systems Inc. It also
enables to perform full text searches.

The "Acrobat Reader" is an application which is available free of charge (freeware) and also included on
the CD-ROM. If that application is already installed on the PC then PDF files can be viewed without
further action. In the Internet there are many documents stored as PDF files. The latest version of the
"Acrobat Reader" can also be downloaded from the Internet (http://www.adobe.com).

To install the "Acrobat Reader" (version 4.0) from the CD-ROM on your computer proceed as follows
(drive D: refers to the CD-ROM drive):

Go to the "Start" button and select "Run".
Enter ' D:\AcroRd32\setup ' and follow the instructions of the installation program.

1.2.3.2 ES-K1 on the Controller Function of the EMI Analyzer ESIB

If the application ES-K1 shall be installed on the controller function (Windows NT) of the EMI analyzer
ESIB then the following topics have to be considered:

The built-in LCD display has a resolution of 640x480 pixels (VGA), but the application requires a
resolution of minimum 800x600 pixels (SVGA). Therefore the application can only be operated with an
external monitor for which a higher resolution can be selected. To do so the softkey "Ext. Monitor" in the
general setup of the instrument firmware has to be activated and then on the PC side (Windows NT) the
property settings of the 'Display' ('Control Panel') have to be modified. Further details can be found in
the ESIB manual (chapter 1.7: Connecting an External Monitor).

For the installation of the application under Windows NT you need administrator access privileges
because also the hardlock driver (a system driver) needs to be installed. You have to do a login with the
'‘administrator' identification. Further details can be found in the ESIB manual (chapter 1.4: Controller
Function). Once the application has been successfully installed you can change back to the original
login with 'instrument' identification.

If the application doesn't need to control any other GPIB devices besides the ESIB then a second GPIB
interface is not necessary and can be replaced by the internal software interface "RSIB". Further details
can be found in the ES-K16 manual (Operation with the RSIB Interface)

1.2.3.3 Authentication

When using ES-K1 software, the hardlock key (dongle) is required for authentication if a test receiver
and/or accessories are to be controlled via the GPIB interface. If the software is operated without a
suitable hardlock, it runs in the im Demo mode, i.e. the GPIB interface cannot be physically addressed,
the units can only be operated virtually. The other functions can all be used without any restriction.

The hardlock is not required during installation but on starting the ES-K1.
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1.2.3.4 Option Disk

This disk which is supplied in addition to the installation disk and queried by the software during
installation contains the ID files (ID: identification) coded to the associated hardlock key according to the
specific customer's requirements. The files allow the use of ES-K1 with the user's test receivers or
options (accessories). The options are offered by the setup program for installation.

If no option disk is available then only an update can be done which in turn requires the existence of an
earlier installation or version of the application.

If an installation of version 1.50 exists then an option disk can b egenerated from there through starting
the batch file 'OPT-DISK.BAT" in the referring subdirectory '..\EXECUTEY\'.

1.2.3.5 Preparation for Installation

Prior to installation, check the GPIB configuration for correct settings (using the configuration program
supplied with the GPIB card):

DMA Channel: NONE, driver setting and interface setting should match

Base I/0O Address: driver setting and interface setting should match

Interrupt Line: driver setting and interface setting should match; may alsobe
set to NONE

Enable Auto Serial Polling: NO

Assert REN when System Controller  YES

All settings can be performed indepedent of the operating system using the associated configuration
programs. The configuration can to be set in the 'Control Panel' under 'System' using the 'Device
Manager', under Windows NT 4.0 in the 'Control Panel'.

If the software is operated on a computer without GPIB driver, the ES-K1 displays the error message
("Data error - Data GPIB.DLL not found."). This message can be ignored, the software runs in the demo
mode in this case.

1.2.3.6 Starting the Installation

The EMI Application Software ES-K1 has to be installed under Windows. To do this, the first installation
disk is to be inserted in the corresponding drive.

The installation is performed via the taskbar under Windows 95 / 98 / NT4.0 (for Windows NT4.0 / 2000
/ XP administrator access privileges are required for the installation!):

1. Open the Start menu. Select the menu item settings and system control to open the associated
window.

2. The dialog is opened by clicking the icon Software and the setup.exe program is automatically
selected from the disk by clicking the Installation key.
Note: The installation language is in English. Prior to starting the setup program terminate all

other Windows applications.

When re-installing EMI Software ES-K1 all presettings offered in the queries and dialogs of the
installation program can be accepted with Next or Continue.
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1.2.3.7 Installation Options

After starting the setup program the following is displayed on the screen:

Select Installation Mode

Chooze the installation mode listed below which you
wiould like toinstall, [Mate: Under Windows MT/20005F pou
will need administrator access privileges!]

® [netallation
) Update

) Demo Inztallation

< Back I I | Cancel I

The option Update is used for former versions of the EMI software, which is installed in the system.

The option Demo Installation performs an installation of the ES-K1 specifically for demos.
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1.2.3.7.1 Option Installation

This option allows the installation of EMI Software ES-K1, the supplied drivers and options (by querying
the option disk) and the pre-configured database.

Select Application Location

Setup will inztall ES-K1 %770 in the following directon.

Toinztall ta this directany, click et
Toinztall to a different directony, click 'Browse'
and zelect another directon.

"D eztination Directony

C:AES-K1.170
< Back Cancel I

This dialog field selects the directory, in which EMI Software ES-K1 is to be installed. Use the Browse..
key to change the directory or to enter a new directory.

Note: The path name under which the ES-K1 software is to be installed should not exceed a
length of 30 characters.

The setup program then queries the customer-specific option disk:

Setup Needs The Next Disk
? Fleaze inzert floppy dizk labelled 'Option Disk' |

Path:

Browse. .. I

| 1].8 I | Cancel I

After inserting the option disk in the cooresponding drive, the setup program offers the drivers and
options for EMI Software ES-K1 via the supplied ID files. All supplied components are usually installed,
confirmation with the Next key is sufficient.

If only specific options are to be installed, selection is via Change.. key from selected components
Program Files, EMI Test Receivers and Acessory Drivers:
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Select EMI Program Components

Select the components you want ta inzstall, clear the components
wou do not want to install,

Components
¥ Proaram Filez 12519 K,
¥ EMI Test Recervers 10156 K.
v Acceszon Divers 1562 K.
~Dezcription
This component includes al
executables of the ES-K1 EMI software, Elialioe

Space Required: 24238 E Space Avallable: 301152 K

< Back I I | Cancel I

After selecting the corresponding components and clicking the Change... key, another dialog field
allows the specific selection of options by a click:

Select Sub-components

Select the components pou want bo inztall, clear the components pou do not
waht to inztall.

Sub-componentz

¥ ES-K10: EMI Test Receiver ESHS, ESYS, ESPC. ESCS 3027 F.
¥ ES+17: EMI Test Receiver ESS 1562 K.
¥ ES-K12 EMI Analyzer ESAI ESEI ESkI 1953 k.
v ES-K 16 EMI Beceiversdnaluzer ESIu/FSEx, 2148 F,
¥ ES-K18: EMI Receiver ESPI 1464 k.

-Dezcriptiar

Thiz option containz the ES-K1E drivers for the EMI Analyzers
FSE=/ESI:

Space Required: 2238 E

Space Avalable:  300448K

After selecting the components and options to be installed, the installation of the pre-configured
database for EMI Software ES-K1 is offered.

The option Install Standard Database installs the pre-configured database with the standard data

(scripts, limit-value lines, scan data, transducers, etc.). The option Create New Database is used when
an existing external database is to be imported after the installation.
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If an ES-K1 database is detected, either the existing database is saved in a backup directory before
creating the new database or this step is skipped by selecting the option No Database Installation.

Database Installation Options

Thiz will perfarm an inztallation of the ES-E1 EM| zoftware databaze.
Select one of the fallowing database installations:

(") Create new [empty] database
@ Inztall common files for Standard Scripks
() Mo database inztallation - use existing databaze

) Ingtall all Standard D ata [for demo purpozes only]

< Back Cancel I

EMI Software ES-K1, the associated Readme files of the installed components and options as well as
the Help files are combined in a program group, which can be selected via the next dialog:
Program group EMI is offered as a default setting:

Select Program Folder

Setup will add program icong o the Program Folder listed below. v'ou may
twpe a new folder name, or zelect one from the exsting Folders st Click
MHext to continue.

Program Falders:
E kl

Existing Falders:

Autogtart -

| < Back I Mest = I Cancel I

Before the installation is performed by transferring the files from the installation disks, the setup program
again indicates the selected installation options, the selected components and options, the program path
and the program group for verification:
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Start Copying Files

Setup haz enough information to start copping ES-E1 flez. IF pou want o
reviemw or change any settingz, click 'Back'. IF vou are satisfied with the
zettings, click Mest’ to begin copying files.

Current Settings:
Selected Inztallation Mode ﬂ

Inztallation

ES-K1 : Program Kernel Files
ES-K.2 : Script Development Kt

ES-K16 EMI Receiver/dnalyzer ESI/FSES

ES-K30: Driver for Mast HCKW and Tumtable HCT
ES-K31: Driver for MDS Clamp Slideway HCA

Databaze

] 3
< Back Cancel I

The current state of the file transfer to the harddisk is displayed during the subsequent installation
through a progress bar.

At the end of the installation, a re-start of Windows or of the computer (depending on the operating
system) is offered to activate the newly installed driver of the hardlock required to operate the ES-K1:

Setup Complete

Setup haz finizhed the ES-E1 %170 inztallation on your computker.,

Pleaze view the contents of the Readke files befare starting the
applicatiorn,

P ‘ez, | want to view the ES-K1 Feadide File.

[T “es, | want to start the application.

Click Finizh' o complete Setup.

Dran't forget to install the hardlock, drisver

[zee directory HARDLOCE. on the CO-ROM]
before controlling devices fram the application.

<Back | J
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The ES-K1 program can be started in the selected program group by clicking the R&S icon after
termination of the setup program:

= | Eml ~1-]
@ &4 & o o
ES-K1 ES+.2 Readme File ES-K10Readme  ES-K11 Readme  ES-K12 Readme  ES-K30Readme
File File File File
2 2 P
ES-¥50 Readme ES-K1 Help ES-K1 Hile Un-nstall ES-K1  ES-K1 Readme File
File

The ES-K1 Readme File contains general and additional current information on EMI Software ES-K1,
which must be taken into account before using the ES-K1 software.

Directory structure of EMI Software ES-K1:

=53 E5-K1170
H-0T) BATA The database of EMI Software ES-K1 is installed in the 'DATA' directory or in
1:' BATAMNULL the directories below. All relevant data such as limit lines, transducers, scan
1.2! BOC and sweep data, test results, scripts, etc. are stored here.
E“-:' EXECUTE The directory 'DOC' contains README files for the installed options and more.
ﬂ LEWICES
L) ES-K1 The executable program components (binaries, DLLs etc.) are located in the
w03 102 directory 'EXECUTE' and the referring subdirectories 'DEVICES' and 'ES-K1".
&3 110 . . ) .
11 The supplied databases which are pre-installed by the setup program is
"“:' available through a number of directories:
m-E 112
--1.:| 113 The directory '102' holds script examples from the manual for the "script
00 T14 development kit" ES-K2.
=03 115
--1.:I 16 The receiver-specific scan and sweep tables can be imported from
o7 subdirectories of 'Ixx' (refers to receiver option ES-Kxx).
+]--
“‘:l Iis The 'Standard Data' (limit lines, standard scripts, etc.) are located in
- I19 subdirectories of IMPSTD'.
#0120 The meaning of the subdirectories inside (topics) is explained in the
205 TMPSTD Readme file.
) AUTO . . , o
__1:' BASE The "OPTIONS' directory contains the customer-specific authentication files for
the hardlock.
- CAL
B COND The background pictures for the ES-K1 software are stored in the "WMF*
) ExP directory.
F) SAM
) INT
F-0) MIL
F) MSA
--,:. RAD
-0 TEM
-0 UTIL
) OPTIOMS
05 WMF
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1.2.3.7.2 Option Update

The installation of the option Update serves for the automatic transfer of customer-specific hardlock key
files of an existing former EMI software installation. This option does not require a specific option disk
since a check for the presence of an ES-K1 software is performed at the beginning of the installation.

If such a version is detected, the drivers and options offered for the installation result from the existing
ID files.

Note: The installation of the new version of EMI Software ES-K1 should always be carried out in
its own directory (without overwriting of an existing version).

Existing data sets can be exported from the old version and imported into the new version of ES-K1.

1.2.3.7.3 Option ,,Demo Installation*

No customer-specific option disk is required for the installation of the demo mode, all drivers and options
can be selected. This installation of EMI Software ES-K1 is provided for trying out the software in the
demo mode (without active operation via the GPIB interface) or for full operation of ES-K1 with demo
hardlock code 0001.

1.2.3.7.4 De-installation of ES-K1 Software

To de-install EMI Software ES-K1, double-click the Un-Install ES-K1 icon. The de-installation software
clears all subdirectories generated under the installation directory and files, except the database files
created by the user after the installation as well as the file ES-K1.INI in the subdirectory .\EXECUTE\.
The above-mentioned files or the paths created after the installation are to be manually cleared, as
required.
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1.2.3.8 First Steps after Installation
EMI Software ES-K1 has a password protection for each user, which offers the following advantages:
The data are protected against unauthorized access

The configuration of the system can be only changed by authorized persons

In addition, each user of ES-K1 is allocated to a user group. The user groups can be allocated to the
three user classes with different access rights:

System manager

Extended

Standard

User groups or user names are not provided on delivery of the software. Therefore, log-in dialog is not
called when the ES-K1 software is started for the first time, but the user group dialog:

|=| User Groups

gser Groups
Test House

Delete

-
-8

||T ezt House LCancel

After setting up the user group with the ADD key, the list of users to belong to the defiend group is
entered in the subsequent dialog:
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=| User List
Hame Uzer Group Uszer Class
Joe Smith Test House System Manager Add I
Paszword
Input Panel
Hame Uszer Group User Class
|| ITest Housze |£I ISystem Manager |£I
| Uszer Groups. .. I IWI
Note: At least one system manager should be defined since it is only the system manager who

can enter further users in the list of users.

When a user logs in for the first time, the entry and confirmation of the password is required:

=| Enter Password

Joe Smith

Welcome!
Pleaze enter your password in
BOTH edit fields below.

Current Password

Hew Password

Confirmation

I oK I | LCancel I

After these steps, the installation and the setup of EMI Software ES-K1 is terminated for the user. The
next chapter gives an introduction on how to perform measurements.

Annotation:
When the application window is minimized under Windows NT 4.0, then the window cannot be restored
with the left mouse button, but with the right mouse button instead.

Important Note:
The databases generated by the application are not designed for multi user access, i.e. only one user
may access such a database at a time.

1026.6819.42 1-16 E-8



ES-K1 Introduction

1.3 Introduction to Operation

In the example below, interactive control of the software is explained step by step to familiarize the user
with the logical sequence of operations.

The example is based on a specific measurement task that can be performed immediately with the
equipment shown. For practising, the measurement can also be performed without the said equipment
in the virtual operating mode. This mode is automatically selected if there is no hardlock at the printer
output of the computer. In this case, the "Test Setup" and "Block Diagram" sections are irrelevant, and
the values entered into the test report are simulated values supplied by an internal random generator.

1.3.1 Measurement Task (Example)

Measurement of EMI voltage on the power line of a domestic appliance with 200 W power
consumption; continuous interference, pure broadband interference, ie without internal processor or the
like.

Test setup to CISPR 16-2, Figure 2.
Limit values to EN 55014

1.3.1.1 Test Setup

‘: > 200 L

groundplane

DUT test receiver

<
-

FIG 1: Test setup to CISPR 16-2
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1.3.1.2 Block Diagram

EUT

power sup%Iiél

-

RFI_J7 =

HP filter

RFI mains
ang
EMI test receiver
D_.
TTL T GPIB
PC with ES-K1

FIG 2: Block diagram of EMI test setup

1.3.1.3 Definition of Terms

Some terms necessary for understanding ES-K1 operation are explained below.

Transducers are four-terminal networks connected between the input of the test setup and the test
receiver, for example a test antenna in EMI field strength measurements. The antenna converts in a
defined manner the EMI field strength level (given in dB(uV/m) for electrical field strength) into a voltage
level (measured in dB(uV)), which is displayed by the test receiver. The difference between the two
numerical values is referred to as transducer factor (unit: dB(1/m)), which is usually frequency-
dependent. Stored transducer data, therefore, always include the transducer factor and the conversion

into the correct unit so that the result displayed has the correct magnitude and unit.

Standards, which are listed in the ES-K1 database, contain information on emission limit values, the
frequency range to which a given standard applies and on the setup of the test receiver. All of the
standards in question cover product families. For example, the EN55014 standard applies to "Electrical
equipment and systems" covering, among other equipment, all domestic appliances and electric tools.

Scanning is the tuning of the test receiver step by step across a given frequency range. For this, the
step size (absolute or as percentage of the tuning frequency), the dwell time for each frequency, and the
start and stop frequencies are to be defined. Synthesized test receivers (eg ESxS, ESS, ESPC) are
typically tuned by scanning.

Sweeping is the continuous tuning of a test receiver across a given frequency range. In addition to start
and stop frequencies, the time for the receiver to sweep the frequency range is to be defined. This
tuning mode is typically employed by spectrum analyzers, although some analyzers can be tuned step
by step as well (eg ESMI). Series ESxS and ESS test receivers have no sweep capability. No sweep
tables are therefore supplied for these units.

1026.6819.42
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1.3.2 Starting ES-K1 Software

Activate ES-K1 icon
in Windows Program
Manager field.

I,?-
Y
ES-K1

FIG 3: ES-K1
software icon

NOTE:

When program has been loaded,
enter user name and password (log-in):

|_| Login |=| Login
User Mame Usar Mame
| {Mider
Pazzword Password
| =
T = TS

FIG 4: Log-in dialog window

The user name and password must be entered in exactly the same notation (upper-case

and lower-case letters) as in program installation. Even the slightest difference will result in
abortion of the program. It is therefore advisable to note down the user name and password

before entering them during program installation.
Confirm user name with TAB key (not with =

RETURN!), and password with OK or RETURN.

The response message depends on whether or not

a hardlock is installed at the printer output. For

practising,

opposite will appear:

the program can be
hardlock. In this case, the window (FIG 5) shown

run without

i

ES-K1

Mo Hardlock rctalled|

Saftware wil iun in DEMD Mode!

FIG 5

On confirmation with OK, the default background mask of ES-K1 Software (FIG 6) appears, from which
operation of the program can be started.

=| EMI Measurement Software E5-K1 ¥1.60 Beta F

[-]-

File Test Oplions Window Help

STl e (o) T e ol |

(]|

|ES-K1 iz active [

FIG 6:

1026.6819.42
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1.3.3 Programming a Measurement with ES-K1 Software

As an initial step, configuration of the test equipment as shown in the test setup (FIG 2) is to be defined.
For this, select Device Configuration... from the Options menu.

|=| Device Configuration
Hame Device D excupton Interlace Adde Mode Actrwe  Huay
<End of tables
It Ficld: Deyce
Hame Devica Interface Mode m
| B [ O
o ' wirhual
- st
| T T ———
Dalete
| L I | Emuly I Eropeities... I
DK I | Cancel |

FIG7 Device configuration dialog window

Instruments addressed by ES-K1 can be loaded into the Device field.

On clicking on E available devices appear after approx. 10 s in the Device field from where they
can be selected by means of the scrollbar. In this example, Test Receiver ESHS is selected. Then the
Interface (O GBIB0), Address (O17) and Mode are to be set. The virtual or physical mode is selected
automatically depending on whether a hardlock is installed or the measurement is performed with real
devices, see 1.3). Devices can be switched passive (Active not selected). This prevents measurement
errors in the case of devices listed but not connected.

Entries in the Name field are optional. They describe a device more precisely if several devices of the
same type are used. Entries in the Description field are optional, too.

On clicking on , ESHS is transferred as the first device to position <End of table>, which thus
moves one line down, ie <End of table> is always indicated at the end of the list.

Next, Two-Line V-Network ESH3-Z5 is to be selected in the Device field. ESH3-Z5 has no GPIB
interface but is driven via the parallel TTL interface of the test receiver (see FIG 2), so the GPIB address
of the test receiver is to be entered, ie the default address 20 is to be changed to 17. Then Two-Line
V-Network ESH3-Z5 is to be transferred to the device table by clicking on Insert. FIG 8 shows the
complete device configuration. Any entries made in the Name and Description fields are displayed in
the corresponding columns of the device table.

Make sure to confirm the settings made in the Device Configuration window with , otherwise
the settings will be lost. Note: if there is no response on clicking on OK, click on Modify even if no
modifications were made, then OK will be active in any case.
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FIG 8:

Completed device configuration. Return to main menu with -|.
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1.3.4 Preparatory Operations for Measurement

The shortest way of parameterizing the devices used is by calling the data stored in the database of the
software, ie tuning mode of test receiver (scan or sweep), transducer characteristics (eg of artificial
mains networks) and limit values stipulated by standards. The ES-K1 database is managed by the
Navigator, which is called from the File menu (FIG 10).

For initial use of the ES-K1 software, information first has to be loaded into the database and is then
available for any subsequent measurements.

Software handling is therefore different after initial installation and subsequent operations.

After installation, the Scan Table for the receiver used must be loaded. To load the table, first call the
Navigator (Backup Database) from the File menu.

|=] Nawigator [Backup Database|

Function

Ilmpol‘t |£| Shart Description

File Tupe Dwnar Typa

IScnn Table lil g:::[

Filz Hame Time

I zar Group

CAL Atinbute

EH 55011 Feld B

EN 55011 Yoltape Display Dosciiplion ]

EN 55013 Field @ File Nama =

EN 55013 Power —

EN 55013 Yoltage { Short Description | | Al Files

EH 55014 Power [~ All Fle+ of Tepe

E: ggg:;xo:laﬂe — [ Awwibute "1ead/write™

oltape

EN 55022 Field Path

EH 55022 Yoltape

WDEOE75/211 Tiinke 161536 KByt | [ Ex |
FIG 9

The Browse key (FIG 9) activates the Path dialog window with the import directory (see README files)
from which a subdirectory with the scan tables for the receiver used is selected.

|=| Select Backup Path
Direcharica:
o= ves-k1.150unpik10
[ es-k1.150 +
[ imp
2= k10
7 esca
1 eshs_vws
aspc |
£ esvd [+]
Driyes:
| = o disk]_voll H 1261888 kBjpto

FIG 10: Subdirectory K10/EHS with scan tables for Receiver EHS

Then the required scan tables designated with the name of the standard are marked and transferred to
the scan table under Navigator... by means of Execute.

The standard import database is stored in the same directory in which the ES-K1 Software was

installed. The scan and sweep tables can be selected from the subdirectories for the receiver versions
(K10, K11, etc).
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1.3.4.1 Performing the Measurement

When preparatory operations as described under 1.3.4 are completed (required only after installation,
not for recall of ES-K1 Software), the measurement task as defined in chapter 1.3.1 is performed
through the following steps:

Call Navigator from the File menu. In the Navigator window (FIG 11), click on Open under Function
and select Scan Table under File Type. Under File Name, select EN55014 Voltage and click on OK.
The Scan Editor window (FIG 13) will appear.

|=| Mavigalor
Functon
I':|IJ"I=“I El Jhoit Description  EN 55014 Yokape
Fic Trpc gnnar Tppe
T
|Scan Table 2] | pae 06.07.1935
File Hame Time 131737
EN 55014 Yokagc Uzer Group Public
EN 55011 Freld Altribute resd/wnite
EN 55011 Yoltage e
EN 55013 Fiekd s D eecription. .
EN 55013 Power @ Fila Mame =
EN 75013 Yoltage = L
EN 55014 Fower C Shoit Description
EM 55014 Yaltage
EM 55015 Valtage
EN 95022 Field
EN 55022 Vaoltage Palh
MSA
PTAL . oK
a7z Tripte [cAEsk1.1800ATe | | 0l |
1260064 kbyle | | o |
FIG 11: Navigator database manager selected from File menu. Selection of Open function and

Scan Table file type. Calling of EN55014 Voltage file.

The Scan Editor window usually already contains data from previous settings. What the operator has to
do is to edit the data to make the required settings for each subrange. The Subranges list box (upper
right in FIG 16) is of primary importance. The list box will however be empty after installation of the
software. In this case, proceed as described under 1.1.4.2.

It is important to note that for each subrange selected from the Subranges list box the settings in the
Subrange window below are made separately, while the settings made under Unit, Detector and Mode
above apply jointly to all subranges. It is therefore advisable to assign one of the four possible detectors
(MaxPeak, Average, QuasiPeak and RMS, selectable under Detector) to each of the four curves
(Curve 1 to 4). Desired detectors for the individual subranges can then be selected from the Control
window below the Subrange window.

Select the desired subrange from the Subranges list box by means of a double click . The associated
settings will be displayed in the Subrange window.
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1.3.4.2 Editing Data in Scan Editor Window

1.3.4.2.1 Adding a Receiver

By clicking on Receiver in the Subrange window, all receivers entered in the Device Configuration
table can be called. The selected receiver is shown with the settings stored in previous measurements
displayed in the various windows under Subrange. Make the required settings including
Attenuation/Gain, Transducer, Curve 1 to 4 and Demodulation. Conclude settings with Subrange
Check. Click on Insert (upper right). In doing so, make sure that the blue selection line in the
Subranges list box indicates a frequency range higher than the subrange to be added. Otherwise an
error message will be output. Store setting with OK.

1.3.4.2.2 Changing a Frequency Range

Select frequency range from Subranges list box with blue selection line. Double-click on frequency
range to activate it. All associated settings will appear in the Subrange window. Change range as
required and conclude setting with Subrange Check. If the new value does not match existing settings
(eg artificial mains network above 30 MHz), the operator is prompted to make an appropriate correction.
Click on Modify to confirm the change. Store with OK.
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1.3.4.2.3 Deleting a Frequency Range

Select frequency range from Subranges list box with blue selection line. Activate range by means of
single click. Then click on Delete and store with OK.

=] Scan Editor - EN 55014 Veltage ~
File
Uit Dok o Modo Subwr angas
oo Curwe 1 asiFeak | %] [Clearwiive | £][®00 EHz 308 MHz 10EH: EGHE
[oer (2] {auasipeak [4]] L2l e of tavies
Cures 2 I Auerage L:I ICInNme Lﬂ
Curre 2 | jaomE & [creanyme (]
Burre BP0 rearvme o]
rEubsang Awerage
LONE *
Recsives .ﬂ Trancducer ||uu|.||; M Etant Fregquancy Mz %
Eignal Path | pOnE ﬂ Eyctam Stap Frequercy iz )
Scan Mode | . Add Transed. 1 INI:IIIE . Step Ske |lH: =
Inpw | :I Add Transd. 2 INDHE :I F Bandwkih 7
Tracking Eerll Add Transd. 3 [NONE Moazura Time : |
AttennationiGain oatrol Dol 3t
T Auvtovange [T Curec1 [T Curea Demodulation —.
Preamsplificr | . M cureez [T Cuves ¥ohame [%]
FF Ao Repstition Squelch [ABu¥|
Min.FF ALt I Stop Maik
IF oA I_ [~ Stop Moscags A E
Ref. Loval [4Bm] | | | Subwange ek ]| cancer ]

FIG 12: Scan Editor - EN55014 Voltage

=] Scan Editor - EN 55014 Yoltage -
File
Lt Dstactar Mads Suhrangas
[aByy [#] De=e1 [auasPeak [#] [Clearwne ml:;[:ig :'I‘t'ah::’}-' MH: WLH: ESHE Inseit_|
Curre2 [pyerage | #] [creanime [#]
Curred | pazrear E ueamnmE
Curee 4 [R5 & [rearvniee [2]
-
o
Ressives  [g3rm (3] Trassduons  [EcHa-zs [2]|stort Frequenoy [“w1sesa [t 2]
Signal Path | ONE ﬂ Egsldl! ,7 Srop Frequency IWIEE
ScanMude [Log  [3]Add Tramad.1 [NORE [£]| svep size [zaw [z [3]
Add Trassd.Z2  [NONE [£][1F Banaviar 10 b =]
Tracking Gen[OFF | [&]|[Rdd Transd. 3 [momE [2]|meacuie Time  [wiwimsr [= 5]
Atk onmationdG i antral Demodulation
[© Auvtorange [X Cueet Demodulatian o
Freamplifier I':"—E = curwez T Camre s
HF At [Wae [3]| Repstition 3 [
MIn_RF AlL W 3| C Stap Mk
IF Att. [Comtimize | [2]||[ StopMessage grtcs [ane |
| Subrangt Check I Capesl I
[ o | [[eamea | [ chesr |

FIG 13: Scan Editor - EN55014 Voltage, after double-click on test receiver marked blue in
Subranges list box and calling of transducer ESH3-Z5; confirmation with Insert in the
upper right. Curve 4 (rms detector in this case) is not available for ESHS.

It should be noted that MaxPeak in conjunction with 10 ms measurement time will provide a coarse
result for orientation only. For measurements in line with standards, the quasi-peak detector would have
to be selected for curve 1, as well as a measurement time of 1 s. However, this would lead to
uneconomical measurement times, so a time-saving approach (subrange analysis) is usually taken for
this type of measurement.

The DUT in this measurement task is a pure broadband interferer. This means that it does not cause
sinusoidal interference on just a single frequency. In this special case, it is not obligatory to measure at
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each single frequency of the range but the range can be scanned in steps larger than the bandwidth of
the test receiver. It is appropriate to select logarithmic steps. With a step size of 12.5%, total
measurement time at each frequency will in this case be just about 1 min 40 s even for the standard-
conforming measurement time of 1 s.

Logarithmic scanning in 10 % steps |
Sean Mode [Lag EI Add. Transd 1 | NONE |2]||step size [10.000 = (2]

Add. Transd. 2 |NONE | 2]l[1F Bandwidth [10 kHz *]

FIG 14: Selection of logarithmic scanning. It should be noted that the step size actually selectable
depends on the receiver characteristics. Type ESxS and ESPC receivers allow for step
sizes with a factor of 100%/2" only, ie 100%, 50%, 25%, 12.5%, etc. The nearest possible
step size is set and displayed in the Step Size window after clicking on Insert. In this case,
this is 12.5%.
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1.3.5 Measurement

1.3.5.1 Example of Virtual Measurement

The measurement described in this section is based on the settings made in the previous sections 1.3.3
and 1.3.4. In this case, however, no hardlock is installed (virtual measurement). Results (FIG 18) are
supplied by an internal function generator (simulated by the software). The measurement described is
therefore suitable for demonstration.

Select Test from the menu line of the initial mask. From the Test menu, select Measurement and then
Scan (FIG 19):

Test Options “Window Help

i Sct Device K
] Bun Sequence...
RAun Seript...
Meacuremeni sCan...
Evaluatdon Sweep...
| Single Measurement...
FIG 15 Calling Measurement and then Scan from the Test menu

Click on Scan. The scan settings made before are displayed (FIG 20).

|=| Scan Setings
Scan Tablke |EN 55014 Voltage &
Frequency List I{"“"H |_t|
Start Frequency I 0.15 IHHZ |_t| Pt Dwermwrite
St Frequency [ 20 [MH= %] [ iAviosave
Hade Detector
Result 1 EH 55014 Yoltage APk E Cleafwrita BuasiPeak
Rezult 2 EN 55014 Voltage Avg E Clearwfrite Average
Aezult 3 IE M 55014 Valta Madk |EI Clearwite Modlcak
Recult 4 IE N 55014 Yoltoge AMS E CleardTite RM %
Graphical Display  [EN 55014 Yoitage (2]
Report Configuration | [¢8] T Cieate
Tezt Configuration ICIEPFI 16-2 E [ Dweremite
S boat Cancel I
FIG 16 Scan settings. Note: No rms measurement will be performed because Curve 4 (rms

detector) cannot be selected in the Scan Editor since Receiver ESHS contains no rms
detector. Despite this, Result 4 (rms value) is included in the Scan Settings because it is
possible that a subrange not used here is used by an ESS (with rms detector), and the
scan table applies to all subranges.
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The measurement is activated by clicking on Start.

The graphics shown in FIG 18 is displayed while the measurement is being performed. The icons
numbered 1 to 8 for the various curve configurations can be assigned as required to the two test curves
(QP (quasi-peak) and AV (average)) and to the limit lines from the database.

QP limit line to
EN 55014

AV limit line to
EN 55014

EN 55014 Yoltage hd

=|
3 2 i e s 1 e =5

HENHNEEE

Max peak test results

QP test results

[dBpv]
a0
e
N
E0 —
1 \'--..
° N e BN
) N~ W)‘\_,K____:—-%Ax TN /W’\\f
|rn—eed Mt e T
AV test result — —//>‘ ad ~ ] \...\/,\/\/__\/_
i

-20
150k 300k 400k B00k 800k Th 2M 4 b BM 8M O 10M 20k 30M
[Hz]

FIG 17: Display of results

Delta marker

Autoscale Y
Grid configuration

= | EN 550 (4 Voliage
Marker O E = R )
(B ‘ Trace editors (‘max. 8 traces)
Autoscale X
FIG 18: The line of icons above the chart is used for configuring the chart with the test curves as
required. Particularly helpful is the zoom function, which is always active and operated with
the lefthand mouse key. The icon is for returning to the unzoomed chart.
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1.3.5.2 Practical Measurements

1.3.5.2.1 Measurement of Broadband Interferer in Range 150 kHz to 30 MHz

=] Scan Edhor - EM 55014 Yoliage hd
Eile
Lt Dstaoton Mode _ Bubrangas
4By ¥ Cured [QuasiPear [ #] [Clearvmie _:":?“g LHe J09MH: WiH: Eshis Inset |
Camve 2 [pyarage g Clearvnle z"
Curve 3 [pdaxPoak g ClearVrile 3"
Curve 4 [Opgc g Clearvrile i"
rEubrang:
R T ‘-ESHS.:I Tams Ao |EEH¢-25 Iﬂ Start Frequenoy | w 158880 |||—|zL=I
Signal Path | pOME :] slem Sop Flequencl | 30.880000 Nl-lzlg
semMote [Log |3 Transd. 1 [NONE #)|step stze 12500 = [3
Transd. 2 |NONE :] F BandvhRh 10 kHe él
Tiacking Ben[ovi | [&] Transd. 3 [nome :] Moacuia Time [ 10MMIST [ [&]
AR o A 3 antral Damndulatian
T Awtorange X curee1 [ camre s Demvodul ation if
Preamphifier IW—E % cunez I cuve
RF Alt. [Wa8 | [3]| Repetition
M AF ALt IF E I Stop Mak
Ll LS W E [ Stop Messase LIEECN I""'" E
| Jubrange Check I Cancel I
[ ox | [ camea | [ cresx |
FIG 19: Scan Editor. Note that curve 4 is switched off in this case too because ESHS contains no
rms detector.
[dBuv]
[dBuv] 126
12
106
10
8 — 80—
1 \\\ M T
60— ]
6 [~
2 i 40 =
L v\_/,/‘
- - 26
28K 20k 40k 100KC00KI00K 1M 2MBMSM 10M 30 150k 300k 500k 1M~ 2M 3M4M 6M 10M 300
[ Hz] [ Hz]
— Vol t age k —MES EN 55014 Vol tage k
iy ﬁv"'gb“% TIEE R
- v il v
—MES E 14 Vol ta MaxPk —MES EN 55014 Volta MaxPk
FIG 20: Display of results. Left: using graticule stored in previous measurement with frequency axis

from 9 kHz to 30 MHz. Right: after clicking on "Autoscale X" icon @ ESHS test
sequence: QP and AV values determined in first run, MaxPeak in second run.
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1.3.5.2.2 Measurement of Broadband Interferer in Range 9 kHz to 30 MHz

Zus. Transd. 2 INDNE :I

=| Scan-Editor - EN 55014 Yoltage <
Datei
Einheit Detektor Modus Teilbereiche
dBp ¥ Kurve 1 uasiPeak | *| | Clearvrite | #]]9-0 kHz 149.9kHz 200Hz ESHS P T
r |a E3)] E 150.0 kHz 30.0 MHz 10kHz ESHS [ Einfiigen |
Kurve 2 |5 yerage l;l Clearvrite lél <Tabellenende>
Kurve 3 [pazPeak Clearvrite E
Kurve 4+ Ipyc Clear'¥rite E
rTeilbereich
Empfanger ESHS él Transducer IESH3-25 |$I Startfrequenz 0009000 MHzlél
Signalpfad NOMNE g Systemtransducei Stopfrequenz 0149990 MHz
Soan-Modus ||_.,g :I Zus. Transd.1 |NONE |2]||schrittweite ||2_5nn Ix :I

ZF-Bandbreite 200 Hz :I

Tlacking—Genll:m— E 2us. Transd. ¥ m MeBzeit 1.000000 5
rDampiungd¥ a rEinstellung Demodulation
[® Autorange [® Kurwet [ Kurve 3 Demodulation OFFf

Yorverstarker OFF E Kurve 2 r Kurve 4

HF -Dampfung o dB E Wiederholung IW

Min HF-Dampf. [10 dB E [ Stop-Marker

ZF-Dampfung IW IE r Stop-Meldung Kebon INone E
I |Teilheleic! iibelpliiferl @blechenl

| DK I | Abbrechen I iiberpriifen l

FIG 21: Note: 149 kHz is the highest frequency selectable for CISPR band A (9 kHz to 150 kHz) in
conjunction with a bandwidth of 200 Hz and QP display. The program will not accept the
value 150 kHz for CISPR band A with QP and 200 Hz bandwidth.
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_2U9k 20k 40k 100k 200k 400k 1M 2M3M 5M 10M 30M 09k 20k 40k 100k 200k 400k 1M 2M3M 5M 10M 30M
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FIG 22: Display of results. Left: in default diagram. Right: in diagram with level range adjusted as
required by clicking on Autoscale Y icon .

From the above figure it can be seen that the legend for the curves is printed completely on the
hardcopy. On the screen, there is only one line displayed at a time; the lines for the other curves can be

displayed by scrolling.
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