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Notice

Seibersdorf Labor GmbH reserves the right to make changes to any product described herein in order to
improve function, design or for any other reason. Nothing contained herein shall constitute Seibersdorf
Labor GmbH assuming any liability whatsoever arising out of the application or use of any product or
circuit described herein. All graphs show typical data and not the measurement values of the individual
product delivered with this manual. Seibersdorf Labor GmbH does not convey any license under its
patent rights or the rights of others.

© Copyright 2011 by Seibersdorf Labor GmbH. All Rights Reserved.
No part of this document may be copied by any means without written permission from
Seibersdorf Labor GmbH

Contact

Seibersdorf Labor GmbH

EMC & Optics

T +43(0) 50550-2882 | F +43(0) 50550-2881
rf@seibersdorf-laboratories.at
www.seibersdorf-rf.com

VAT no.: ATU64767504, Company no. 319187v, DVR no. 4000728
Bank account: Erste Bank, sort code 20111, account no. 291-140-380-00

| CALSTAN 10.0 MANUAL SEIBERSDORF LABORATORIES


mailto:emcandoptics@seibersdorf-laboratories.at

Table of Contents

3.1.
3.2.

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.

7.1,
7.1.1.
7.1.2.
7.1.3.
7.2,
7.2.1.
8.

9.

10.
10.1.

10.1.1.
10.1.2.
10.1.3.
10.1.4.
10.1.5.

10.2.

10.2.1.
10.2.2.
10.2.3.
10.2.4.

10.3.

10.3.1.
10.3.2.
10.3.3.

INTRODUGCTION ... ettt ettt ettt ettt e e st e e e st b e e e s tbe e e e s tbe e e e e bbeeeeebbeeeeaasbeeeeeanbeneeeanbeeeeanns 5
SYSTEM REQUIREMENTS ...ttt ettt sttt e st e e e st e e e sntae e e e snsae e e e snnbaeeeannneens 6
INSTALLATION AND UPDATE OF CALSTAN 10.0..ccciitiiiiiiiiiee et steeee e siiee et e s snieeeeeee 7
1S3 7= 11 =1 (T o PRSPPI 7
0T F- (OSSP PP PPPPP PP 10
(0181108 (G 1Y = [ PP 12
CALSTAN 10.0 WORKSPAGCE .....ooiitiiiie ittt ettt siet e sttte s e astae e e s ssaaeaesssbeeeaastaeasanstaeaesansaeeesanses 13
IMEINU BAR .. .ociiiie ittt ettt s e s ettt e ettt e e s ettt e e e e aste e e e e asbseeeeantbeeeesasteeeeansteeeeanssaeeeastaeeeanraeeenn 15
1 LY =T o T SRR SPRPI 15
MEASUIEMENT IMEBINU ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeaaaaaaeans 16
HAIAWAE IMBINU ...ttt ettt e skttt e e ettt e e s sttt e e s sabe e e e e sabe e e e s anbeeeeeanbbeeeeanbaeeens 17
L0 1] 1Y 1= o [ PP PUPPPPPPN: 17
SENGS IMEINU ...ttt ettt e e a bt e e e a b bt e e s abb et e e s bbbt e e s bbb e e e s bt s e e e s nbee e e s anneas 18
HEID MEBINU ..ttt ettt e e ettt e s ettt e e s bb et e e e bbbt e e s bt et e e s nbeeeennnneee s 18
CALSTAN 10.0 SETTINGS....coitiiee ittt ettt ettt e sttt e e st e e s e st e e e e ssta e e e e sstaeeeasntaeeesstbeeesasbeeeeenres 21
MEASUIEMENT SEIINGS ..eeiiieii ittt e e et e e e e e e e st e e e e e e e e s et e e e e e eaesesaastateeeeaaeeessassnrarneeeeessannnnes 21
L (=To (UL g oY) (=] o IO PPPPPT 21
T 0 TSP 22
=Tt (0] g {1 S PSPPSR 23
HArdWare Par@MeELterS .......ccoii i e e ettt e e e ettt e e e e e sttt eeaeeesantetaeeeaaeeesanssnbeeeeaaeeesannnnes 25
IS UM P alrAIME OIS ... i e e e e e e e e e e e e e e 26
STARTING THE MEASUREMENT ...ttt sttt e e sitee e e sitee e e e sstae e e e sntae e e s ansaeaeennees 28
RESULTS - MEASUREMENT DATA DISPLAY ..ttt ettt a e snaae e sntae e snnsnee s 32
MEASUREMENT PLUGHINS ..ottt ettt ettt sttt e st e e s sntne e e e nnnneeas 34
ST A S 1AV = SO PSOTRR 34
Y= LU | T 35
Using SPA1 Automatic Site VSWR POSIIONET..........uuviiiieei i e e 36
Measurement Procedure and Result CalCulation ..............oooiiiiiiiiiee i 37
REPOIM FOIMAL ...t e e e e e e et e e e e s e s e e et e e e s e annrr e s 37
(12T = LT ] (PRSPPI 38
NSA SAC (Semi-anechoiCc ChamMDEIS) ........ooiiiii e 39
Y] (0 o I PP PRSPPIt 40
Measurement Procedure and Result CalCulation ............c.cccoiiiiiiiiiiiine e 40
T oL A o 4= | SRR 42
) =] = L] PRSP 43
NSA FAR (fully-aNn€ChOiC FOOMIS) ... ..eiiiiiiiiiie ittt 44
ST (0 | o TP P PP T PP PRPUPPPPPPPPPPPPPPIRt 45
Measurement Procedure and Result CalCulation ... 45
=] oo ] g B 0] 0 1 = SO TPPPPR 46

SEIBERSDORF LABORATORIES CALSTAN 10.0 MANUAL | 3



4

O B S I 1 1= = (1= S SURRPRN 47
10.4. (0= o] 11 [0 7 PP RPRR 48
T 1Y (o TSP 49
10.4.2. Measurement Procedure and Result CalCulation ...............coiiiiiiiiiiiiiee e 49
J10.4.3.  REPOM FOIMAL ...iiiiiiiiii et e e e ettt s e e e e et e e e ar s e e et e eebeb s e eeaeeeenbananneeeeeesennes 50
10.5. EXperimental MEASUIEIMENT .........uiiiie ettt e e e e e e e e e e et e e e e e e s s s b e e e e eaeessssarraaeeeaeeesannnnrens 51
0 R 0t O 1 o PRt 52
10.5.2. Measurement Procedure and Result CalCulation ............cooiviiiiiiiiiiiiee e 53
10.5.3 REPOM FOMMAL.......eeeiiiiiiiiiite ettt e e e s ettt e e e e s e et e e e e e e s s b b e e et e e e e e s nnrnreeeeeeennnnns 54
11. TROUBLESHOOTING ....oeii ittt ettt s et e st e e e st e e e st e e e s ss e e e s ensaeeeesnaaeeaesssaeeesnnnaeeean 56
11.1. Device is detected as UNKNOWN although it supports *IDN? QUETY. .......cceveeriiiiiiiiireeaaaeeiiiieeen 56
11.2. Measurement fails with error message "error -420: Query unterminated INIT*OPC"...................... 56
11.3. Measurement fails with error message "error -108: Parameter not allowed” ............ccccccceevvininnnenn. 56
12. L (T ] I PRSPPI 57
13. LI Y 2 I PP PPPPPPN: 58
ANNEX L. WARRANTY ittt ettt ettt e e s et e e e s ss b e e e e aste e e e e aaaseeeesasseeeesnsseeeessseeeesnsaeeesannnees 59

| CALSTAN 10.0 MANUAL SEIBERSDORF LABORATORIES



1. INTRODUCTION

CalStan 10.0 is a software tool for automation of radio frequency (RF) calibrations and measurements.
The software controls the instruments via GPIB bus, reads the measurement values and computes the
results. The purpose of the software is to perform calibrations and validations of equipments, such as
antennas, cables, test sites and test setups.

Every measurement type is implemented as a plug-in to the base application. This way the software can
be extended to new functionalities. Similar approach is used by implementation of device drivers, so the
support for new measurement equipment can be added on customer request.

This manual describes in detail the usage of the software with currently available measurement types.

Check at www.seibersdorf-rf.com/calstan for the latest version.

What is New in CalStan 10.0?

For up to date changes history go to http://www.seibersdorf-rf.com/calstan/updatenew/changelog.txt

SEIBERSDORF LABORATORIES CALSTAN 10.0 MANUAL |
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2. SYSTEM REQUIREMENTS

Windows XP SP3
Windows Vista

Operating systems

1500 MHz CPU
Minimum computer requirements 256 MB RAM
50 MB HDD

National Instruments GPIB card or GPIB-USB-

Additional hardware HS interface

NET framework version 3.5 (or higher) *

Installed software . .
National Instruments Runtime v4.3 2

Table 1: System Requirements

A list of the supported measurement instruments can be found at our homepage http://www.seibersdorf-
rf.com/calstan.

! The .NET framework is part of Windows XP. You can download it from
http://www.microsoft.com/downloads/details.aspx?familyid=333325FD-AE52-4E35-B531-
508D977D32A6&displaylang=en.

% National Instruments Runtime is usually shipped with the GPIB card and needs 260 MB of the hard-disc
space. You can download it from http://ftp.ni.com/support/softlib/visa/NI-
VISA/4.5/Windows/visa450full.exe.
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3. INSTALLATION AND UPDATE OF CALSTAN 10.0

3.1. Installation

The CalStan 10.0 software can be downloaded from our webpage http://www.seibersdorf-rf.com free of

charge and installed on your local computer. After installation it runs with all its features but data saving is
restricted if the user doesn't possess a license for specific measurement types.

The standard way of CalStan 10.0 distribution is to ship the software on an USB memory stick, which
serves as a dongle at the same time. The dongle contains the license files for the user specific

measurement types. If it is not connected to the PC the saving of data is disabled. Licenses for additional
measurement types can be obtained later if desired.

After executing the “setup.exe” file which was downloaded from our web or located on the USB memory
stick, an installation dialog pops up.

® Calstan 10.0 Setup
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Welcome to the Calstan 10.0 Setup
Wizard

This wizard will guide vou through the installation of Calstan
10.0,

It is recommended that you close all other applications
before starting Setup, This will make it possible to update
relevant syskem Files without having to reboak your
computer.,

Click Mesck ko cankinue,

Mk = l [ Cancel

Figure 1: Setup — Welcome dialog

After clicking the “Next” button a window appears where the specific CalStan 10.0 components and types
of measurements to install can be selected (Figure 2). By default all measurement types are selected.
The input is finished by clicking “Next”.

SEIBERSDORF LABORATORIES
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¥ Calstan 10.0 Setup

Choaose which Features of Calskan 10,0 waou wank ko install,

yﬂﬂ /‘l"- Chooze Components

Check the components you wank ko install and uncheck the components vou don't wank to
install, Click Mext to continue,
celact N Descripkion
SIECE COmpanEnts Lo Inseall Calstan base {required)
Start Menu and Deskkop =
SiteVSWR
MSA_SaC
MSA_FAR
Space required: 11.3MB
& 2
< Back ” Mext = l [ Cancel

Figure 2: Setup - Component selection dialog
The destination folder for CalStan 10.0 has to be selected (Figure 3). To start the installation procedure,

click the “Install” button, to go one step back to change the component selection press “Back” or “Cancel”
to quit the installation.

® Calstan 10.0 Setup |Z||Elle

7”#/‘-' Choosze Install Location

hoase the Falder in which to install Calstan 10,0,

Setup will install Calstan 10,0 in the Following Folder. Toinstall in a different folder, click.
Browse and select another Folder, Click Install ko skart the installation.

Destination Folder

_:\ProgrammeliCalstanln.o | Browse. .. |

Space required: 6,4ME
Space available: 80Z.6MB

< Back ][ Install ] [ Cancel

Figure 3: Setup — Installation directory selection dialog
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When the installation was completed successfully a new dialog pops up:

© Calstan 10.0 Setup

Completing the Calstan 10.0 Setup
Wizard

Calskan 10.0 has been installed on wour computer,

Click, Finish to close this wizard,

= Back Cancel

Figure 4: Setup — CalStan completed dialog

By clicking “Finish” the CalStan 10.0 setup ends and an icon appears on the desktop.

zalstan 10,0

Figure 5: CalStan Icon

Run CalStan 10.0 from the start menu group or the icon on the desktop. If the start menu and the desktop
shortcut were not installed, execute CalStan 10.0 from the installation folder.

SEIBERSDORF LABORATORIES CALSTAN 10.0 MANUAL | 9



3.2. Update

By clicking the “Updates” menu entry an online updater application starts. This serves for keeping
CalStan up to date. If an internet connection is available, the updater checks our remote server for newer

versions of software components.

This way the user can install new measurement types, new device drivers and get latest bug fixes. It is
also possible to remove already installed components.

Using the “Show components” combo box at top of the window, a list of all installed components can be

shown (Figure 6) by choosing “All”.

Calstan - Application Updater,

Show components |

W

Base application

B azicFiles

Demo data

daf
n:a

pa
AV

Device drivers

kMazt: Dema

M azt: manual

Receiver Demo

Receiver, ES| Series
Receiver HP3RED E-Series
Feceiver VB Series

£

IJpgradable

Inztalled
Ihztalled
Inztalled
Ihztalled

Inztalled
Inztalled
Inztalled
Ihztalled
Inztalled
Inztalled

|Jpdates
Component tior

Ilpdate

Mo change
Mo change
Mo change
Mo change

Mo change
Mo change
Mo change
Mo change
Mo change
Mo change

Cloze

[rate

02.08.20C

01.08.20C
07.08.20C
01.08.20C
07.08.20C

07.08.20C
07.08.20C
07.08.20C
07.08.20C
07.08.20C
07.08.20C

¥

Ea

W

Update: 1 Install: 1 Remaove: O

Figure 6: Online application updater, showing all components

By clicking the “Update” button, an update process starts (Figure 7). Before starting update, the CalStan
application has to be closed manually. When the pop down menu in the “Action” column is opened a
combo box with possible actions is shown: No change / Remove / Update.

After the update is finished successfully CalStan is restarted automatically.

10 | CALSTAN 10.0 MANUAL
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G Calstan - Application Updater

Show companents | Updates L |

Comp...  Status Action Date

Basze application

BasicFiles Upgradable |Update  « | 08.08.2007

Mo change
Meazurement types|Remove
|pdate
MSAT Mot installed  [nstall 07.08.2007

Update: 1 Install: 1 Remove: O

Figure 7: Online application updater, showing available updates

If internet connection is not available Calstan can be updated to newest version manually in the
following steps:

1. Download new Calstan installer from:
http://www.seibersdorf-rf.com/docs/downloads/CalStan10.0 Setup.exe

Uninstall old Castan version. In the process of uninstallation you should be prompted for
deleting the ‘Session’ directory. If not, delete this directory manually. It resides in Calstan
installation location.

3. Install new Calstan version by running the downloaded installer.
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4. QUICK START

In this chapter the typical steps to start a measurement campaign are described. Some measurement
type may be more complex - but the basic procedure does not change.

1.

To start a new measurement, choose the "File->New..." and select the desired measurement
type.

Modify the parameters in the “Measurement settings” panel (in the bottom left part of the screen).
Most common ones are the frequency range, frequency step and limit. If needed load some factor
files (e.g. Dual Antenna Factor) or set the protective attenuator for use with special signal
generator types (e.g. RefRad system).

Set your measurement devices and their parameters in the set of panels right of the
“Measurement settings”. This may differ as specific measurement types use different device
classes (Transmitters, Receivers, Masts, and Turntables). Most important of all is to set the right
IEC address of the GPIB device, otherwise is not possible to connect to the instrument. To detect
devices and their addresses automatically, go to “Hardware” menu and choose “Detect Devices”.
If possible CalStan sets the proper device driver for connected devices, if not you have to choose
driver manually from the driver list.

Run the measurement by clicking the “Start” button (lower left corner of the start measurement
panel on the right side of the screen). If some settings are incorrect the software shows an info
message with instructions.

To save the measurement go to “File->Save”.
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5. CALSTAN 10.0 WORKSPACE

The CalStan 10.0 main window (Figure 8) consists of three main parts:

Calstan - [SHeVEWR]

g+ Fir PMroepemend Hadearr Do Sllnn bk

A) Menu bar — shows main menu related to a currently opened measurement
B) Measurement list bar — contains a list of currently opened measurements
C) Measurement window — represents the currently opened (active) measurement

Figure 8: CalStan main window

The measurement window can be divided into four sub areas:

aprwdE

Measurement display — shows the measurement data in a chart
Measurement settings — contain all measurement settings
Hardware settings — contain all device settings

Measurement control panel with the “Start” button — controls the measurement procedure

Chart legend — shows the legend of all measured traces

SEIBERSDORF LABORATORIES
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By clicking the button —~ or | |, selected parts of the window can be maximized/minimized (Figure 9).
Individual panels can also be maximized/minimized using the keyboard shortcuts: <Ctrl + Shift + L> for
chart legend, <Ctrl + Shift + M> for measurement control panel and <Ctrl + Shift + S> for panel which
contains the measurement and hardware settings.

File Mesoasmeni Hardwars Took  Setbie  Help
Site T [Advanced] Hl

Monbor || Mesarsmmt Powbont | Tranes
Measurement Pinsiticn Teaces [ Finish -~
. . = G . e o . Cenim Horzores = 1 L]
Prsivian 7 [m] f >
4% : [ [} 0 ™
r ’ Fustumn 4 B o X
S Poaitin 5 |m 1 ¥
LR Puosition & ] ] »
# Conir Veries) B 1 x
2 4 v i F A T 5 n ol
1 F Lot | & plection
o ‘ || 1B - 4l o
=
= i
>
-
-

i
FRGE
13

s e, S el iRl Nl W e R T o
1000 2000 5000 4000 &000 BO00 O htiia Lal {2 Anlerna Fight
Freguency [MHz]

Shat ||

S calstan E”E"El

&) Lmas () Loy

| | Irished: 1 o8 60

Figure 9: Measurement window with measurement settings, hardware settings and chart legend
panel minimized.
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6. MENU BAR

The menu bar is located at the top of the main window. It contains several menus which are described in

the following.

6.1. File Menu

Measurement

Hardware Tools

Settings  Help

Figure 10: The file menu

Save
(disabled in demo mode)

Save As
(disabled in demo mode)

Creates a new measurement.

Opens a previously saved measurement.

Saves a measurement.
The default file extension of the CalStan 10.0 measurement files is “.cmf”.

Saves a measurement with a user defined file name into an individual
directory.
The default file extension of the CalStan 10.0 measurement files is “.cmf”.

Imports a measurement from the previous, today’s obsolete version of
CalStan v4.1.

An extension of the imported file is not strictly specified.

As the import function is measurement type specific, it is always related to
the active measurement.

Closes the CalStan software.

User is asked if to save changes made to opened measurements or not. If
changes are discarded measurement is closed automatically. If changes
are saved or there were no changes made recently in opened
measurements, Calstan exists and at the next startup all saved
measurements are reloaded.

Table 2: File menu

SEIBERSDORF LABORATORIES CALSTAN 10.0 MANUAL | 15



6.2. Measurement Menu

The measurement menu contains general options related to the active measurement.

Measurement Info

Hardware Tools

Recalculate Resulks
Unlock, Settings

Settings  Help

Figure 11: The measurement menu

Measurement Info

Recalculate Results

Unlock Settings

dialog box.

Title

T-Ant.

R-#nt.
TranzmittCable
ReceiveCable
Prearnplifier
Trarsmitter
Receiver
Inztitute

Certifier

Date

Freguecy range
teasurement dizstance
WalumeDiameter
WalumeH eight
H1

H2

Remark
FileMame

Meagzurement Dezcription -~
Site WSWH
Dema [&]
Demo [&]
ARC Seibergdorf
(07.08.2007 [&]
1000 kHz - 5000 MHz [&]
Im [&]
16m [&]
2m (@]
T [&]
2m (@]
@ v
[ Ok ] [ Cancel ]

Opens a collection of general measurement information (Figure 12) in a

Some of the parameters are editable; others are locked as they are
overtaken from measurement and hardware settings, indicated with the
lock symbol.

Measurement Info

Figure 12: Measurement info dialog box

Recalculates the results of an active measurement.
Results can be recalculated only if certain measurement specific
conditions are fulfilled.

Unlocks both the measurement and hardware setting.

Table 3: Measurement menu
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6.3. Hardware Menu

The hardware menu contains general options related to measurement devices used by CalStan.

Calstan
File Measurement NEGGEGEN Toaols
M5A_SA  Detecting GPIE devices

b amitar kMeazurement

Settings  Help

Figure 13: Hardware menu

Detect Devices Detects GPIB measurement instruments connected to the computer. If a
detection procedure is successful, a dialog box with a list of devices pops
up, showing information about device manufacturer, model and
communication interface. After closing the device detection dialog box, the
appropriate device drivers are selected in the hardware settings panel.

Table 4: Hardware menu

6.4. Tools Menu

The tools menu contains various options applicable to an active measurement.

Calstan
File Measurement Hardware WEEEN Setkings  Help
NSA_ SAC [Advanced  Create Report

. Expart Height Scan Data
k amitar Meazurement P .

Mez=sure ment

Figure 14: Tools menu

Create Report Creates the measurement report according to the active measurement
((IEE NI ReSTgle N (eTe[)W  procedure. The report is saved in MS Excel file format, in a user defined
directory. In general the report contains measured data as well as
computed results together with all settings used during the measurement.
See specific measurement procedure for further details.

Export Height Scan Saves the heights scan sweeps data in MS Excel file format. This function
Data is available only in the measurement types which includes height scan.

Table 5: Tools menu
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6.5. Settings Menu

Overall application settings can be set in this menu.

Calstan

File Measurement

Hardware Taoals

anguage  + IRt
German

Figure 15: Settings menu

Language The program language can be selected; currently only English and
German are available. English is the default language.

Table 6: Settings menu

6.6. Help Menu

The help menu contains software related information, such as access to the manual and a list of installed
components. From this menu is also possible to run the online updater.

Calstan
File Measurement Hardware Tools  Settings Bl

fanual
Ilpdates

Regisker

Report Errar

Remote Suppart

Abiouk

Figure 16: Help menu
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Y ERE

Updates

Register

Report Error

Remote Support

Opens the CalStan manual which is stored in pdf format (Adobe Acrobat
Reader or other pdf reader application is needed).

Software updates can be downloaded (see chapter 3.2).

Opens the registration form which is used for Calstan registration.
By registering you provide us with your email address and Calstan version,
so we can inform you about important updates.

If you encounter problem with our software, by this item you can generate
special report file. Send us this file together with your problem description
and we will provide you with our support.

If problem occurs with a measurement performed by Calstan, we can
provide you with online support directly at your computer running the
measurement. All you need is the internet connection and if the “Ready to
connect” icon appears at the bottom of the quick support dialog (Figure
17), by sending us the ID and Password you allow us to remotely control
your computer and to examine the problem directly. This is necessary if
there is some specific device error, which can’t be reproduced at our side.

N )

SEIBERSDORF
LABORATORIES

Flease send the Following ID and Passwaord
ko
tfimseibersdorf-laboratories. at and we will
be able to connect ko your deskiop:

] Passwiard

| 295 552 567 || em2 |

Ready to connect {secure conneckion)

WA, EEamviIEWEr  COmm Cancel

Figure 17: Quick support dialog for remote control
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Opens a dialog box which shows various information about the installed
CalStan software including program version and a list of the installed
measurements and device drivers (Figure 18). It also contains version
changes history (Change Log) and system information.
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Figure 18: Dialog boxes in the About dialog

Table 7: Help menu
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7. CALSTAN 10.0 SETTINGS

This section describes parameters used in most measurement procedures.

7.1. Measurement Settings

The measurement setting panel is located in the lower left corner of the measurement window (Figure 9).
It contains all measurement specific parameters such as frequency range or frequency steps and others.
For measurements which involves height scan, the Height Receive Antenna parameters defines the mast
movement. The start/stop heights and movement type (discrete or continuous). The height scan can be
also disabled by setting the “Heightscan” parameter to “No”.

Meazurement Settings
Frequency Fange

Start M MHz [@]
Stop 1000kHz [@]

Height Receive &ntenna
Start 100 cm
Stop 400 cm
Heightzcan ez
b ovement Continuous

Receive Antenna Factor
File none

Cable Loss
File none
Frequency Step
File frequencyztep. par (@]
Protective Attenuator

File none

Figure 19: Measurement settings panel, for e.g. Site VSWR measurement

7.1.1. Frequency Step

Measurements with CalStan 10.0 are done at discrete frequencies (frequency steps). The discrete
measured points are displayed as a line plot in the measurement display window. Measurement results
are only correct if the frequency resolution is high enough to cover any 'peaks' or 'resonances' within the
measurement range.

These frequency steps are defined in the “Frequency Step” dialog box which can be opened by clicking
the folder icon in the related row of the measurement settings panel.

In the “Frequency Step” dialog box (Figure 20) the frequency resolution of several frequency bands can
be defined individually. The frequency bands must not overlap.

Open the frequency step dialog box by clicking on the folder symbol. In the pop up window frequency

steps can be edited, additional frequency steps can be inserted or existing ones deleted by right mouse
click.
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Frequency Step

File: “frequencystep.par

B Start [MHz] Stop [MHz] Frequency Step [MHz]
1 0.1 01 0.m
2 0.1 1 01
K] 1 100 1
4 100 200 a
4] 200 a00 a
B a00 1000 10
7 1000 a000 a0
a 5000 10000 100
q 10000 40000 100

Open... ] I Drefault l ’ Save Ok ] ’ Cancel

Figure 20: The ,Frequency Step“ dialog

The frequency steps can be loaded from or saved to a file using the “Open” and “Save” buttons. The
frequency steps are classified as an interval dependent parameter; the “.par” file extension is used for this
file type.

The default frequency steps are recommended for most of the measurement procedures and can be
restored by clicking the “Default” button.

7.1.2. Limit

To determine if the measurement results fulfill a particular tolerance, limit boundaries are defined for
specific frequency intervals. These intervals are specified in the “Limit” dialog box (Figure 21) which can
be opened by clicking the folder icon in the related row of the measurement settings panel. When
displaying the result chart, the limit data are displayed too. Figure 22 shows the situation when
measurement results are not within the specified limit interval.

File: DM orkspacehCalztandatablimit. par
# Start [MHz] Stop [MHzZ] Lawwer limit [dE] IIpper limit [dE]
1 1000 18000 -6 B
Open... ] [ Drefauilt ] ’ Save l ’ Ok ] ’ Cancel

Figure 21: The ,Limit* dialog box
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Lewel [HE]

Frequency [MHz]

(%) Linear ) Log

Figure 22: The limit boundaries in the measurement result chart

7.1.3. Factor files

Some measurement types require various factor files to be set their measurement settings. This involves
cable loss factor, transmit/receive antenna factors, dual antenna factors and others. By clicking the folder
button in the measurement settings panel at the certain factor file parameter, factors file dialog pops up

(see

Figure 23). This dialog contains three tab pages:

1. Info page — displays description of the given factor measurement (see Figure 23)
2. Data page — shows factor data (see Figure 24)
3. Chart page — here the factor data chart is drawn (see Figure 25)

Cable Loss

Info | Data || Chart
Measurement Description r
Title Cableloss 1
T-Ant.
R-Aut.
Tranzmit  Rohde&Schwarz SMT Series
Receiver Agilent E4418 Powermeter
| ristitube
Certifier
Date 29102008
Frequen 0.01 MHz - 3000 MHz
Battom b
5 >
Besults colurmmn b use . WD W |
Ope... ] ’ [rpart ‘ I Save ] |_ Help |_ Ok ] [ Cancel

Figure 23: Factor file dialog — Info tab
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At the bottom of the dialog the factor data from a CalStan 10.0 native format can be loaded by clicking the
Open... button

Cable Loss

info[Bala | Cha |

File: G:AEMEHWAMNA-TT - A1693 OLD OLDMWA-1600 - A-16934A4-1669_De Mayeratt_Sk-36_remeaszured. cmf

f[MHz] Measurement [dB] Measurement 2 [dB]  Measurement 3[dB]  Measurement 4 [dB]  Measuren A

0.0 2802 10,061 19,774 29,583 39,784

0oz 2_ a1z 1 EI_ 074 19,774 29_ a94 33.8M

003 2816 10,077 19,777 29,897 33,806

0o4 218 10,081 19,776 29,839 33,803

0os 2816 10,081 19,778 23,903 33,803

0o 2817 10,084 19,777 23,904 33,81

oor 2819 10,082 19,777 23,904 33,803

nog 2818 10,085 19,778 29,907 33,809

mnna "'.I. o0 1 I'I. no 14 77a ".ID. anag 20 onc 1

85 | >

Resultz column to use | Meazurernent 2 o |

Open... ] [ Import ] ’ Save ] [ Help ] [ )3 ] [ Cancel ]

Figure 24: Factor file dialog — Data tab

Important!

The combo box located above the Ok and Cancel buttons is used for setting of the proper results
column which is intended to be used for results calculation later. This combo box is shown only if
the distinction among more results contained in the factor data have to be made.

Cable Loss

| Infa |Data|
Cabls Lo
m T T T T T
ol R S S S ]
e T 1 R
m
-
= e S ]
L — — .
o t t + +—t —t— t t
o0 1000 1500 2000 2500 3000
Froquanny 3HA

Results colurnn to use | b eazurement 2 hd |

Open.. || impot || save || Hep | | ok || cancel |

Figure 25: Factor file dialog — Chart tab
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Another option is to import factor data from a text file. In the Info tab page the factor measurement
description can be filled to available fields. Then switching to Data page and clicking the Import button a
text file with “.data” file extension containing the physically measured values can be loaded. This can be
for example tab-separated file exported from MS Excel spreadsheet (File->Save As... — Data Type = Tab-
Separated values file).The exact format of the “.data” file is shown in separate dialog (Figure 26) if Help
button is pressed.

Help - Cable Loss

[1. Import Antenna factor from file

The file to import antenna factor data from, has to fulfil fallowing
critenions;

A, |t muzt be a standard test file with . data" file name
extenszion,

B. Factor data rust have the following farmat:

fltdHz]  AF[dE/m]
20

425
21 41.55
22 40.43
23 38.93
24 38.53
25 3845
26 a8.27
27 37.46
28 36.47
29 36.02

Cloge

Figure 26: Help dialog — Cable loss import file format.

Factor file imported this way can be then saved in the Calstan 10 native format to make loading more
convenient if needed next time.

7.2. Hardware Parameters

The selection of measurement instruments and instrument settings is done in the respective hardware
parameter dialogues.

Every measurement type uses specific set of hardware. E.g. for Site VSWR procedure a transmitter,
receiver, and optionally positioner is needed. NSA measurement above ground plane incorporates
transmitter, receiver and antenna mast. If some of the devices are set to [None], then the device is not
used in measurement procedure. In the case of NSA SAC it means, no height scan is performed.

The parameters of the different measurement devices depend on the capabilities of the instrument.
Network analyzers can be chosen in the receiver category. Choosing one automatically sets the

transmitter type to [None] and it is not possible to set another transmitter unless the receiver is changed
to a spectrum analyzer or test receiver.
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7.2.1. Instrument Parameters

The instrument parameters itself are explained on the example of a receiver.

Receiver
Cremo W
Parameters
Address 2

Force Iritialization Mo
Frequency Mode  Single

Sweep Time 1z

| npt 1

[nput Attenuatar 10dB

Freamplifier Falze

Span 10 kHz

Wi 10 kHz

Rk 10 kHz

S-Parameter Fione -
511

b arafacturer 521

Model 212
522

Frequency Range

Type

Interface

Receiver Parameters
File [ECEl el par

Figure 27: The hardware panel — device settings for Demo-Receiver

To setup measurement device parameters in general, the panel displayed in Figure 27 is used (for every
device type e.g. receiver, transmitter, etc. a panel exists). At the top of this panel a drop down list exists
where the specific device can be selected. For illustration purposes the “Demo” receiver driver was used.

The “Parameters” section of this table stores parameters which can be edited by clicking the value cells.
The editing style of each parameter depends on its definition in the device driver which reflects
capabilities of the device. For example some parameters are restricted to a certain list of values, which
the drop down list represents. If a parameter has a range of valid values defined the entered value is
checked. By holding the mouse cursor over the value the range of values is shown in a small tool tip
(Figure 27). A value can be entered with a unit specification (e.g. kHz) otherwise the unit shown in the
title is assumed.

To communicate with an instrument the address parameter has to be set correctly. In case of GPIB
devices, the IEC address is detected automatically if “Detect GPIB devices” from Hardware menu is used
(see 6.3). For instruments connected via other interfaces (R232, Ethernet) the address have to be set
manually.

The “Device Info” of the hardware panel contains general information about the device such as
manufacturer name, model type, frequency range etc. These values have only informative character and
can not be edited as indicated by the small lock icon at end of the row.

Important!
Unit of the measured data values depend on the receiver hardware settings. If a receiver or
spectrum analyzer is used the units are dBm. In the case of Network Analyzer data units depends

on S-parameter. Setting it to S11/S22 read out data has no unit on the other hand S12/S21
configuration produces output in dB.
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Some parameters can be set to the special parameter file (e.g. “Transmitter Parameters” or “Receiver
Parameters”). This means that the parameter is frequency dependent and its value is set individually for
specific frequency intervals via the parameter file (table). The parameter file can be accessed by clicking
the yellow folder button located in the lower right corner of the panel (Figure 27).

Receiver Parameters

File: ‘receiver.par
# Start [MHz] Stop [MHz] Whw [MHz] Span [MHz]
1 0.01 40000 0102 A
[ 2 40000 100000 10Hz
Open... ] [ Default ] [ Save Ok ] l Cancel

Figure 28: Device parameter file dialog box.

The parameter file (Figure 28) only contains the columns for parameters which are set to the “Parameter
File” value. New rows can be inserted into the table via context menu “Insert” function. The list of values
can be seen by holding the mouse cursor over the specific cell. Values can be entered with or without
unit. If no unit is specified, the default unit is used, as listed in the column header.
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8. STARTING THE MEASUREMENT

Every measurement type contains the measurement control panel where the measurement configuration
is set and the measurement is started from. For the sake of completeness all features of the
measurement control panel are described in this chapter.

As an example the panel from a Site VSWR measurement is shown. The layout is divided into two tabs.

The “Positions” tab (Figure 29) in the upper part shows a table with a list of measurement positions. Its

columns have the following meanings:

1. The name of the position - when clicked, the position is set active and is drawn in a bold line in the

chart.

The check box - indicator if the position’s data are displayed in the chart.

3. The finish status of the position — green hook means finished, orange circle marks partially finished
measurement and red cross means not finished at all.

N

Positionz | Traces

Position Finizh
Center Honzontal
Pasition 1

Position 2
Position 3
Position 4
Position 5
Position &
Center “ertical
Front Horizonkal
Frant “ertical
Right Hoarizontal
Right “ertical
Left Haorizonkal
Left Wertical
Top Harizontal

HDDD!D!!HHIH!H!
LR

XXX eX

Layaut | Selection

CiH-40cm
A
a =
=]
* 8
=t
() Antenna Left (%) Ankenna Fight

[ ||

Finished: 2 of &0

Figure 29: Measurement control panel - Positions view
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In the lower part of the “Positions” tab a graphic shows the layout of a currently active position (the
“Layout” tab). With the radio buttons “Antenna left” and “Antenna right” the picture can be adjusted to
show the antenna positioned left/right equal to the measurement set up.

In the “Selection” tab (Figure 30) appropriate check boxes can be used for convenient
selecting/deselecting specific measurement positions. This panel can also be accessed via context menu
of the positions table.

Layout | Selection

Lacation

Center Front Right [ ] Left
[]Top

Polarization

Horizantal Wertical

Fosition

M1 M2 3 4 5 [v]E

Figure 30: A selection filter.

The “Traces” tab (Figure 31) includes a table with a list of measurements finished at the active position.
The columns have the following meaning:

1. Trace number

2. Comment — short text describing the measurement (user defined; after a second measurement of the
same measurement point, the input of a comment is requested)

3. Indicator (green dot) which trace is considered as the final (used for results computation — in some
measurement types whole results are recalculated if this is changed). To set a specific trace active
use the context menu “Set as active” function.
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Positions | Traces |
Pozition:
Index Comment Active
1 Original absorber lapout
2 2 abzorbers rermoved ]
Start ] [

Figure 31: Measurement control panel - Traces view

By clicking the “Start” button of the measurement control panel the measurement procedure starts.
If the demo receiver driver is used, a small dialog box pops up (Figure 32) and a mean value together
with a deviation can be set. Then, the demo receiver driver generates a random data set with specified

characteristics.

Horizontal Lower Front

tean value

Deviation 8

Figure 32: Demo measurement parameters

If the measurement is started for the first time, the devices are initialized and a calibration dialog box
appears (Figure 33).

-
\y Mo wou can modify device setings manually, click Ok to continue with the measurement,

—

Figure 33: Devices calibration dialog box.
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At this point some manual settings on devices can be done before the measurement is started. After the
“Ok” button is pressed the measurement starts immediately. The devices are initialized only once at the
first start of current measurement. If you want to force re-initialization of a selected device due to a
change of a parameter before next start, the “Force Ini” parameter has to be set to “Yes”. Changed
parameters will then be sent to the devices.

During the measurement the “Start” button is replaced by a “Stop” button. A progress bar is updated while
the measurement is running. At the same time the measurement chart area is changed to the monitor
display, which shows measurement data as they are read from the devices. At the very bottom of the
measurement control panel a status panel indicates the number of already finished measurement
positions to the total number of position to be measured.

Stop ] [lllllllll

Finished: 12 of 60

Figure 34: Measurement progress bar

To stop the measurements click the “Stop” button. The suspend measurement dialog box pops up

(Figure 35) and all devices stop immediately. There are several options how to proceed further:

1. Stop the measurement and discard the data measured so far (since the start button was pressed).
Click the “Stop” button for this option.

2. Stop the measurement and preserve the data measured so far. Click the “Accept” button for this
option.

3. Resume the measurement — continues the measurement from the stop position. Click the “Resume”
button for this option.

Suspended Measurement

[ Acocept H Stop H Fesume ]

Figure 35: Suspended measurement dialog box.

During the measurement the data is displayed in the “Monitor” tab of the “Measurement display”.
An acoustical signal indicates the end of the measurement.
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9. RESULTS - MEASUREMENT DATA DISPLAY

The results of the measurement are displayed in the "Measurement display” in the “Results” tab. For the
sake of completeness all tabs are described in this chapter.

The first tab (“Monitor”) shows the actual measurement data during a measurement progress (Figure 36).

M amitor  easurement Sitet'SwR Legend [rata
Me=z=surement progress — Curment
b axthiold
Ideal

Lewel [HE]

Frequency [MHz]

(# Linear () Log

Figure 36: The monitor display (random data).

The next tab marked as “Measurement” shows raw measurement data after a measurement is finished
(Figure 37).

Monitor | | Measurerment | SiteVSWE Legend | Data

Center Honizontal T #1 ~
Center Horizontal 2 #1
Center Horizontal 2 #1

Center Honizontal 4 #1

Center Horizontal 5 #1

o
. — Center How = '~
m Random color
m F
; —— Center Yer Calar...
Center VerhZ@dl2 w1 ]

Center Wertical 3 #1
Center ertical 4 #1
Center Vertical 5 #1
Center Vertic:al 6 #1

Frequency [MHz]

—— Front Horizontal 1 #1
(%) Linear ) Log

Figure 37: The measurement display and context menu in the legend tab for color selection.
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b anitor Measurement SiteVSwh Legend Data

Site VSWR ¥ CH (h) FH Fy
1000 1026 144 102 074
1050 312 2366 1023 1.08
100 2374 2483 112 0458
1150 1R42 2094 1641 017
1200 1047 1276 1677 1565
1250 0713 1031 1456 1115
1300 0798 1309 143 27146
1380 0316 106 1301 03928
1400 0EE4 058 0935 1974
1450 1191 0833 1137 1.0
16500 1715 1067 183 1667
1850 20 1826 2219 2062
1600 1372 2207 132 213

1650 1624 2183 1032 2724
Frequency [MHz] 1700 1 7R 1 EAR NAT 1117
b3 *

Site WSWR [dE]

{#) Linear () Log

Figure 38: The results display with data tab selected (random data)

The “SiteVSWR” tab ( Figure 38) shows the calculated results for Site VSWR measurement and the
specified limit boundaries. Some measurement procedures can have more than one result tab and can
display various data.

By using the radio buttons at the bottom of the chart area it is possible to switch between linear and
logarithmic scale of the domain axis.

The right part of the chart area is dedicated to display various data within the chart.

The “Legend” tab (Figure 37) contains a list of displayed curves. With mouse right click on this panel a
context menu can be accessed to change the color of the selected curves. Curves can be selected
individually or a multi selection can be done by holding the “Shift” key. The color code can be randomized
(“Random Color”) or selected from a color table which pops up by clicking the “Color...” menu entry.

The “Data” tab (Figure 38) holds a table of values displayed in the chart. The first column always
contains the domain axis values (e.g. frequency) and the other column refers to the range axis values of
the specific curve. Data from this table can be copied to the clipboard by selecting the appropriate
rows/columns (hold “Shift” key for multi selection) and pressing “Ctrl+C” key combination. Then the data
can be pasted (“Ctrl+V") e.g. to MS Excel, for further processing.

Additionally the data listed in the table can be sorted according to a specific column by clicking the
column header.

SEIBERSDORF LABORATORIES CALSTAN 10.0 MANUAL | 33



10. MEASUREMENT PLUG-INS

Different measurement procedures are described in this section.

10.1. Site VSWR

In CISPR 16-1-4 [1] a technique to validate fully anechoic rooms in the frequency range 1 — 18 GHz is

described. This method is called Site VSWR.

The POD Antenna and the POD Antenna Stand developed by Seibersdorf Laboratories are designed for
this purpose. The software CalStan 10.0 controls measurement instruments (e.g. a network analyzer) to
run the tests. Not all information required to perform a Site VSWR test is included in this manual but it

gives guidance how to use the products.

a) L6to L1
Antenna d
N gl
Measurement axis e
Test
volume
b) (h2)
Front (h2
] 000000 Top
- / |
el Front (h1) Center (C)
N 000000 000000 "—ﬂ ha
h:
floor absorbers 1
cm Bottom | |

AVAVAVAY

Figure 39: Location of test points for Site VSWR
a) top view
b) side view
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In Figure 39 the heights h; and h, are depending on the test volume of the chamber. The height h; is
either half of the height of the test volume, but maximum 1 m and h; is the height of the test volume (see
also at CISPR 16-1-4).

Also the locations of the test positions according to the standard are shown. Each location requires a
sequence of six points on a line to the receive antenna reference point. These six positions are distributed
unequally over a 40 cm line.

To help the user to place the POD Antenna Stand correctly a ruler is included in the base plate. On the
ruler the designation of the position P1 to P6 (indicating the six measured points on the four possible
locations: front F, center C, left L and right R) are marked as well as the distances to P6 in cm.

10.1.1. Setup

Before starting the measurement all measurement parameters have to be defined in the "Measurement
Settings" panel (Figure 40, lower left). For a volume diameter of 1.5 m and less the Center position must
not be measured.

When the volume height is set the H1 and H2 values are calculated automatically. If the volume height is
lower or equal to 1 m the top position does not need to be measured.

The frequency range is set to 1 GHz - 6 GHz when using the POD 16 and to 6 GHz — 18 GHz when using
the POD 618. Please check the frequency step parameter file for consistency with the standards
requirements of 50 MHz step size. If needed, adjust the limit parameter file.

The POD antenna can be positioned manually or using automated positioner. As shown in Figure 40,
there are 3 positioner options. [None] and Manual represents manual positioning, only difference between
them is that if Manual is set, message box with desired position information is displayed at each position.
Automated positioner measures all positions which are selected in the positions table, one after another.
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Figure 40: Site VSWR window
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10.1.2. Using SPA1 Automatic Site VSWR Positioner

Using the automatic positioner, the measurement procedure can be highly automated. By selecting more
positions at once (Figure 41: Selecting multiple positions to be measured automatically) and clicking the
start button, the positions are measured one after another as the positioner moves the antenna to
appropriate distances.

i
i
i

OODD0oooooD
MMM A MM AN

dwrtwrns Laft & wrnerca Might

et

Figure 41: Selecting multiple positions to be measured automatically

The specialized tool can be used for controlling the SPA1 positioner (e.g. for moving to the home
position). This tool is executed by clicking the yellow icon in the device parameters panel (Figure 42:
SPA1 Controller GUI).

---------- Site VSWR SPA1 = 23

Connection

Serial Pert (COM1

Positions/Movement
.......... [ HD|‘|’E ] [ 1 ] [ 2 ] [ 3 ]

[easion. ] 4] L8] (L8]

|

reiver Positioner
meters Parameters

COM 1

ool
t Device Info

Manufacturer Seibersdorf Laboratories  [@],

Model Site VSWR SPAT (@]
dB Type Positicner [&]
lse Interface RS232 [@]
kHz

lH=

Figure 42: SPA1 Controller GUI
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10.1.3. Measurement Procedure and Result Calculation

The measurement campaign of the Site VSWR contains 60 measurements at maximum. Six positions (1-
6) are measured at 5 locations (left, right, center, front, top) for 2 polarizations (horizontal, vertical). All six
positions are depicted in the start measurement panel as shown in the right part of Figure 40.

The results for a specific location e.g. center horizontal (index “A”) are calculated when the last of the
appropriate six positions “i” is measured. This means, that if a user decides to re-measure one of the six
already finished positions, the result is recalculated. If a user sets different traces of a position active, the
result is also recalculated.

The result for a specific location with index “A” is computed as follows:
VSWR A = max (modifa 1, modifa 2, ... , modifa g) — min (modifa ;, modifa, ..., modifae)
where  modifa; = corraj + mesy;

with:

corrag = 20 * log10((D + 0.00)/D),
corras = 20 * log10((D + 0.02)/D),
corra4 = 20 * log10((D + 0.10)/D),
corras = 20 * log10((D + 0.18)/D),
corra, = 20 * log10((D + 0.30)/D),
corra s = 20 * log10((D + 0.40)/D),

mes,; is a measured value at the specific location “A” in position “i

where

D=d for front and top location,
D=d+r for center location,

D = sgrt((d +r )*2 + r*2) — 0.40 for right and left location,

where “d” is a distance of the receiver antenna from the volume diameter and “r”’ is radius of the volume
diameter (in meters).

10.1.4. Report Format

As described in section 7.4 the measurement output can be exported to a MS Excel format. Figure 43
shows an Excel document containing several worksheets and Table 8 describes the content of the
EXCEL file.

Result Data Shows results computed from measured data. First column contains
frequency values, while the others hold values for specific measured
locations. The column headers are shortened location names (“CH” ->
Center Horizontal). As only two locations were measured, only data for
Center Horizontal and Front Horizontal positions are present.

Measurement Data Include raw measurement data for every measured position.
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Measurement Info Contains the same information as the Measurement Info dialog box —
general measurement data.

WEESITEMERIRSERIE  Mirrors the Measurement Settings panel.
Transmitter, Receiver Hold the device parameters used for measurement.

Table 8: Description of the MS Excel file
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Figure 43: Measurement output exported to a MS Excel file.

10.1.5. Literature
[1] CISPR 16-1-4 Consol. Ed. 2.1-2008 & am2 Ed.2.0, Specification for radio disturbance and

immunity measuring apparatus and methods Part 1-4: Radio disturbance and immunity
measuring apparatus - Ancillary equipment - Radiated disturbances
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10.2. NSA SAC (Semi-anechoic chambers)

Normalized site attenuation (NSA) measurements, in semi-anechoic chambers or on open area test sites,
carried out with broadband antennas are implemented in CalStan 10.0 according to following standards:

ANSI C63.4
ANSI C63.5

CISPR 16-1-4

Site Reference Method

Arc Dual Antenna Factor Method

Table 9: List of NSA SAC standards.

The measurement procedures described in the different standards are rather similar. Big differences can
be found in the definition and application of the antenna factors.

For all procedures the "volume method" has to be applied: This means that the transmit antenna
connected to the signal generator has to be placed at 5 positions on the turntable. These positions are
specified in the referenced documents. Furthermore the transmit antenna has to be operated in two
heights and both polarizations. The receive antenna is kept co-polarized at constant horizontal distance
and is always facing the transmit antenna. Transmission loss between transmit and receive antenna is
measured according to the standard test procedure (height scan of the receiving antenna) for each
frequency and polarization.
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Figure 44: NSA SAC measurement window.
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10.2.1. Setup

Before starting the measurement all measurement parameters have to be defined in the "Measurement
Settings" panel (Figure 44, lower left).

1.

aprwDn

First of all, select measurement standard and load appropriate antenna factor file(s) for your transmit
and receive antennas. If the antenna factor is measured with a different frequency step, the data are
interpolated (linear). Receive antenna and frequency range settings will be taken from this "antenna
factor" file.

Choose the frequency range for the NSA measurement.

Adjust the frequency step table if needed.

Set the desired limit.

Set the protective attenuator (used for Vg measurement) or select the “none” option (double click
the cell and choose “none” from the drop down list). The protective attenuator value is added to the
Virect Measurement readout of the receiver. The Vgieet measurement value stored in CalStan 10.0
includes already the correction of the protective attenuator value.

Select appropriate devices and their parameters. To operate a specific device, the correct IEC (GPIB)
address has to be set.

10.2.2. Measurement Procedure and Result Calculation

Measure Vet first. To do so select the “Direct” position in the positions table (Figure 44). Connect
the generator via the transmit cable and the receive cable to the receiver; two 10 dB attenuators shall
be inserted. This configuration ensures that the cable loss of the receive cable is taken into account
automatically. If the RefRad is used as generator, the enclosed 30 dB protective attenuator must be
used within this measurement.

Then Vg can be measured:
= Set up the antennas as required by the standard (distance, height, position, polarization).
= Connect the transmit antenna via one 10 dB attenuator and the transmit cable to the signal
generator. Connect the receive antenna to the other 10 dB attenuator and via the receive cable
with the receiver.
= Select the position in CalStan 10.0 and start the measurement.
= During the measurement the monitor display shows three traces:
blue: the ideal measurement data that would obtain zero dB NSA deviation
black: the actual measurement data for the current antenna mast height
red: the maxhold measurement data

When measuring in vertical polarization, make sure that the cable connected to the antenna does not
affect the measured values. For best results we recommend to use a cable with ferrite rings (2
pieces every 10 cm) and the same cable layout of the receive antenna as used during the calibration
of the antenna. Especially the distance between antenna and the vertical cable is important.

The NSA and the deviations from the NSA (DSA) are calculated automatically after each measured
position according to the selected measurement standard (see Table 10). To show the results click
the NSA or DSA tab in the chart area. If at least one result is shown, the limit-lines are displayed
additionally.

The NSA reference values need not to be specified separately. All theoretical factors are computed
by CalStan 10.0 using the formulas given in the respective standards.

The results for specific position trace are always computed using the direct measurement trace which
was set active at the time of that position trace measurement.
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NSA = Vg — Ve — AFr — AFg
ANSI C63.4 [2] DSA = Theo - NSA

NSA = Vg — Vsie — AFT — AFgR — GSCF
DSA = Theo - NSA

ANSI C63.5 [3]

NSA = Vdir - Vsite — AF — AFg
DSA = Theo - NSA

CISPR 16-1-4 [1]

NSA = Vi — Vsite — AFT — AFg
DSA = Theo - NSA

Site Reference Method [4] DSA = Vgir — Vsite — SAvet

NSA = Vi — Vsie — DAF
DSA = NSA - Theo

EN 50147-2 [standard withdrawn]

Arc Dual Antenna Factor Method [4]

where

NSA — normalized site attenuation

DSA — deviation from normalized site attenuation
Theo - theoretical value of the site attenuation
Vgir — direct measurement 3

Ve — Values measured at the site

AF; — transmit antenna factor

AFR — receive antenna factor

GSCF — geometry specific correction factor

SA — Site reference

DAF — dual antenna factor

Table 10: NSA SAC results calculation for specific standards.

The "dual antenna factor" represents the sum of the antenna factors of transmit and receive antenna,
used with the measurement. It is recommended to use the dual antenna method, where the antenna pair
is calibrated.

3 Important: The results are computed according to direct measurement trace that was active during the
measurements. It means that you can re-measure the “direct” trace as often as required (e.g. temperature
drift compensation) in between the “site” measurements.
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10.2.3. Report Format

As described in section 7.4 the measurement output can be exported in a MS Excel format. In the picture
below (Figure 45) you can see an Excel document containing several worksheets.
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Figure 45: Measurement output exported to a MS Excel file

Measurement Info Contains general information about measurement from
Measurement Info dialog box

V direct Vairect Mmeasurement data for every measurement position.. When a
protective attenuator is selected the attenuation is automatically
corrected.

V site Ve Measurement data for every measured position

Transmit antenna factor Transmit antenna factor data for every measurement position. This
sheet is present only if one of the measurement standards ANSI
C63.4-2003, ANSI C63.5-2006, CISPR 16-1-4 ed.2-2007 or EN
50147-2, 1996 is used.

Receive antenna factor Receive antenna factor data for every measurement position. This
sheet is present only if one of the measurement standards ANSI
C63.4-2003, ANSI C63.5-2006, CISPR 16-1-4 ed.2-2007 or EN
50147-2, 1996 is used.

Site reference factor Site reference data for every measurement position. This sheet is
present only if the Site reference method is used as a measurement
standard.
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Geometry specific correction Geometry specific correction factor data for every measurement
factor position. This sheet is present only if the ANSI C63.5-2006 is used
as a measurement standard.

Dual antenna factor Dual antenna factor data for every measurement position. This
sheet is present only if the Arc Dual Antenna Factor method is used
as a measurement standard.

AN Measured NSA results computed from Vgiect, Vsite @nd antenna factor data. For
some measurement standards the NSA is not computed, in that
case this worksheet is not present.

AN Theoretical Contains theoretically computed data for specific position according
to used measurement standard

DSA values computed as given in Fehler! Verweisquelle konnte
nicht gefunden werden.

Upper and lower limit data as set in the limit dialog

Protective attenuator data if used

Measurement Settings panel content

Transmitter, Receiver,
Mast

Holds the device parameters used for measurement

Table 11: Description of the MS Excel file

10.2.4. Literature

[1] CISPR 16-1-4 Consol. Ed. 2.1-2008 & am2 Ed.2.0, Specification for radio disturbance and
immunity measuring apparatus and methods Part 1-4: Radio disturbance and immunity
measuring apparatus - Ancillary equipment - Radiated disturbances

[2] ANSI C63.4-2003, American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40
GHz

[3] ANSI C63.5-2006, American National Standard Electromagnetic Compatibility—Radiated
Emission Measurements in Electromagnetic Interference (EMI) Control-Calibration of Antennas
(9 kHz to 40 GHz)

[4] W. Miillner, H. Garn: From NSA to Site-Reference Method for EMC Test Site Validation. IEEE
EMC International Symposium, Montreal, Canada, August 13-17, 2001
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10.3. NSA FAR (fully-anechoic rooms)

Normalized site attenuation (NSA) measurements in fully-anechoic chambers, carried out with broadband
antennas are implemented in CalStan 10.0 according to following standards:

CISPR 16-1-4 (Site reference)
CISPR 16-1-4 (NSA)

ARC Transmission Loss

Table 12: List of NSA FAR standards.

The measurement procedures are described in detail in the standards. For all procedures the "volume
method" has to be applied: The transmit antenna connected to the signal generator has to be placed at 5
positions in the test volume. These positions are specified in the referenced documents. Furthermore the
transmit antenna has to be operated in two or three heights and both polarizations. The receive antenna
is kept co-polarized at constant horizontal distance, is always facing the transmit antenna and sometimes
even tilted depending on the chosen procedure. Transmission loss between transmit and receive antenna
is measured according to the standard test procedure for each frequency and polarization.
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Figure 46: NSA FAR measurement window (randomly generated measurement data).
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10.3.1. Setup

Before starting the measurement all measurement parameters have to be defined in the "Measurement
Settings" panel (Figure 46, lower left).

1.

aprwn

First of all select measurement standard and load appropriate antenna factor file(s) for your transmit
and receive antennas. If the antenna factor is measured with a different frequency step, the data are
interpolated (linear). Receive antenna and frequency range settings will be taken from this "antenna
factor" file.

Choose the frequency range for the NSA measurement.

Adjust the frequency step table if needed.

Set the desired limit.

Set the protective attenuator (used for Vg measurement) or select the “none” option (double click
the cell and choose “none” from the drop down list). The protective attenuator value is added to the
Virect Measurement readout of the receiver. The Vgieet measurement value stored in CalStan 10.0
includes already the correction of the protective attenuator value.

Select appropriate devices and their parameters. To operate a specific device, the correct IEC (GPIB)
address has to be set.

10.3.2. Measurement Procedure and Result Calculation

Measure Ve first. To do so select the “Direct” position in the positions table (Figure 44). Connect
the generator via the transmit cable and the receive cable to the receiver; two 10 dB attenuators shall
be inserted. This configuration ensures that the cable loss of the receive cable is taken into account
automatically. If the RefRad is used as generator, the enclosed 30 dB protective attenuator must be
used within this measurement.

Then Vsite can be measured:
= Set up the antennas as required by the standard (distance, height, position, polarization).
= Connect the transmit antenna via one 10 dB attenuator and the transmit cable to the signal
generator. Connect the receive antenna to the other 10 dB attenuator and via the receive cable
with the receiver.
= Select the position in CalStan 10.0 and start the measurement.
= During the measurement the monitor display shows two traces:
blue: the ideal measurement data that would obtain zero dB NSA deviation
black: the actual measurement data for the current antenna mast height

When measuring in vertical polarization, make sure that the cable connected to the antenna does not
affect the measured values. For best results we recommend to use a cable with ferrite rings (2
pieces every 10 cm) and the same cable layout of the receive antenna as used during the calibration
of the antenna. Especially the distance between antenna and the vertical cable is important.

The NSA and the deviations from the NSA (DSA) are calculated automatically after each measured
position according to the selected measurement standard (see Table 13). To show the results click
the NSA or DSA tab in the chart area. If at least one result is shown, the limit-lines are displayed
additionally.

The NSA reference values need not to be specified separately. All theoretical factors are computed
by CalStan 10.0 using the formulas given in the respective standards.

The results for specific position trace are always computed using the direct measurement trace which
was set active at the time of that position trace measurement.
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DSA = SArer — Vair - Vsie
NSA = Vi — Vsie — AFT — AFg
DSA = NSA - Theo
DSA = SAver = Vi - Vsie

Where

NSA — normalized site attenuation

DSA — deviation from normalized site attenuation

Theo - theoretical value of the site attenuation

Vi, — direct measurement *

Vsite — Values measured at the site

AF: — transmit antenna factor

AFR — receive antenna factor

SA — Site reference

CISPR 16-1-4 (NSA) [1]

Table 13: NSA FAR results calculation for specific standards.

10.3.3. Report Format

As described in section 7.4 the measurement output can be exported in a MS Excel format. In the picture
below (Figure 47) you can see an Excel document containing several worksheets.
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Figure 47: Measurement output exported to a MS Excel file

* Important: The results are computed according to direct measurement trace that was active during the
measurements. It means that you can re-measure the “direct” trace as often as required (e.g. temperature
drift compensation) in between the “site” measurements.
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Contains general information about measurement from
Measurement Info dialog box

Measurement Info

Virect Measurement data for every measurement position. When
V direct a protective attenuator is selected the attenuation is automatically
corrected.

V site Vsite measurement data for every measured position

Transmit antenna factor data for every measurement position.
Transmit antenna factor This sheet is present only if the Site CISPR 16-1-4 ed.2-2007
(NSA method) is used as a measurement standard.

Receive antenna factor data for every measurement position. This
Receive antenna factor sheet is present only if the Site CISPR 16-1-4 ed.2-2007 (NSA
method) is used as a measurement standard.

Site reference data for every measurement position.

This sheet is present only if one of the measurement standards
CISPR 16-1-4 ed.2—2007 (Site reference method) or ARC
Transmission loss is used as a measurement standard.

Site reference factor

Contains theoretically computed data for specific position
according to used measurement standard

DSA values computed as given in Table 13

Upper and lower limit data as set in the limit dialog
Protective attenuator data if used

Measurement Settings panel content

Holds the device parameters used for measurement

Table 14: Description of the MS Excel file

AN Theoretical

10.3.4. Literature

[1] CISPR 16-1-4 Consol. Ed. 2.1-2008 & am2 Ed.2.0, Specification for radio disturbance and
immunity measuring apparatus and methods Part 1-4: Radio disturbance and immunity
measuring apparatus - Ancillary equipment - Radiated disturbances
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10.4. Cableloss

This plug-in allows the measurement of attenuation of an EUT. The EUT can be a cable, an attenuator or
any other coaxial device. By connecting the EUT between transmitter and receiver the attenuation is
measured and evaluated with customer specific frequency resolution and range.
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Figure 48: Cableloss measurement window.
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10.4.1. Setup

Before starting the measurement all measurement parameters have to be defined in the "Measurement
Settings" panel (Figure 48, lower left).

1.
2.
3.

Choose the frequency range.

Adjust the frequency step table if needed.

Set the protective attenuator (used for Vg measurement) or select the “none” option (double click
the cell and choose “none” from the drop down list).

Generally the protective attenuator is required for conducted measurements with comb generators to
protect the receiver from overload. In case of cable loss measurement with a comb generator it's
advised to use the protective attenuator for measurement of Vet and Vegpie - In this case do NOT
select a protective attenuator file here because it's present in both measurements and has no effect
on the measured attenuation.

The protective attenuator value is added to the Ve measurement readout of the receiver. The Vet
measurement value stored in CalStan 10.0 includes already the correction of the protective attenuator
value. Ve measurements are not influenced by the protective attenuator.

Select appropriate devices and their parameters. To operate a specific device, the correct IEC (GPIB)
address has to be set.

10.4.2. Measurement Procedure and Result Calculation

Measure Vgieet- Select the “Direct” position in the positions table (Figure 44). Connect the generator
via the auxiliary cable to the receiver. This configuration ensures that the cable loss of the auxiliary
cable is taken into account automatically. If you selected a protective attenuator in the measurement
settings dialog you have to connect it now between transmitter and auxiliary cable. The measurement
value stored in CalStan 10.0 is the receiver readout plus the protective attenuator value.

Measure Vi apje:

= Connect the EUT between the auxiliary cable and the receiver. Make sure to remove the
protective attenuator when selected in the measurement settings.

= Select the position (e.g. Measurement 1) in CalStan 10.0 and start the measurement.

= During the measurement the monitor window shows the actual measurement data.

After the measurement is finished, results are calculated using the formula:
CL = Vyirect - Veavle

where Vgirect — direct measurement value
Vanle — Measured value

At the beginning there are only two positions Direct and Measurement 1. By right mouse click context
menu can be displayed and new measurement position added. Measurement position names can be
edited by double clicking the name cell.

The results for specific position trace are always computed using the direct measurement trace which
was set active at the time of that position trace measurement.

SEIBERSDORF LABORATORIES CALSTAN 10.0 MANUAL | 49



10.4.3. Report Format

As described in section 7.4 the measurement output can be exported in a MS Excel format. In the picture
below (Figure 49) you can see an Excel document containing several worksheets.
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Figure 49: Measurement output exported to a MS Excel file

Measurement Info Contains general information about measurement from
Measurement Info dialog box

V direct Vgirect measurement data for every measurement position. When
a protective attenuator is selected the attenuation is corrected
automatically.

V.anle Measurement data for every measured position

Attenuation Measurement results

Protective Attenuator Protective attenuator data if used

Measurement Settings Measurement Settings panel content

Transmitter, Receiver Holds the device parameters used for measurement

Table 15: Description of the MS Excel file
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10.5. Experimental Measurement

Experimental Measurement plug-in is designed to perform measurements which are not strictly bound to
any measurement type and standard. Measurement values (level, loss, VSWR) are collected with or
without height scan and if a reference position is measured the result is calculated as deviation from the
reference. If an antenna factor is loaded the field strength is calculated, additionally cable loss can be
considered.
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Figure 50: Experimental Measurement window.

To document specific measurement layout (e.g. antenna positions), it is possible to load pictures for every
measurement present in the positions table. Click the “Load” button to load a picture from disk, use “View”
button to show a preview dialog where all loaded pictures for selected position can be managed. As
displayed in Figure 51, by right click on the pictures list the context menu allows to renamed, deleted or
selected picture as default.
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Figure 51: Assigning measurement layout picture.

10.5.1. Setup

Before starting the measurement following measurement parameters have to be defined in the
"Measurement Settings" panel (Figure 50, lower left).

1.

2.
3.
4

Choose the frequency range.

Adjust the frequency step table if needed.

Set the receive antenna parameters to adjust height scan (see 7.1).

Set receiver antenna factor or cable loss factor file. Cable loss measurement performed by CalStan
can be also used here. Don't forget to select correct result column from the combo box in the data tab
as described in 7.1.3

Set the protective attenuator (used for Reference measurement only) or select the “none” option
(double click the cell and choose “none” from the drop down list).

Generally the protective attenuator is required for conducted measurements with comb generators to
protect the receiver from overload. The protective attenuator value is added to the Reference
measurement readout of the receiver and stored in CalStan 10.0. Other measurements are not
influenced by the protective attenuator. See next section for more details.

Select appropriate devices and their parameters. To operate a specific device, the correct IEC (GPIB)
address has to be set.
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10.5.2. Measurement Procedure and Result Calculation
In the experimental measurement there are two measurement types possible:

1. The reference measurement — this is represented by the “Reference” position at the top of the
positions table (see Figure 50). This measurement serves as reference according to which the
results are computed. Protective attenuator data are added to measured values if their unit is dB or
dBm. Unit of the receiver device readout is discussed in 7.2.1

2. The custom measurement — there is more-less unlimited number of measurements which can be
performed. By right clicking the positions table and then choosing the “New Measurement” menu item
from the pop upped context menu (see Figure 52) new row representing a custom measurement is
added at the bottom of the list. Name of the measurement is set to current date by default, but can be
changed anytime (context menu -> rename option). No protective attenuator data are added to the
measured values.

Positions | Traces

TR ] I v A
E3 q W
Ed 1 W
hgatss [l 1 i
YRR Mew Measurement V
T Renare v
hgarss I I \/
ES 1 W
04.03.2009 15:51:31 O I b
< >
Layout

Figure 52: Adding new measurement in the positions table

When measurement is finished results are computed in the following way:
1. If receive antenna factor file is set and measurement data unit is dBm, the field strength is calculated
according to formula:

fs = ySite + 107 + afr + cl;

where: ySite: measured value [dBm]
afr: receive antenna factor value
cl: cable loss factor value (if available)

A “Field strength” chart tab is then added in the charts panel.
2. When custom measurement is finished and reference measurement is available. The difference of
reference measurement and the custom measurement is computed and displayed in separate

“Deviation” tab in the charts panel.

The results for specific position trace are always computed using the direct measurement trace which
was set active at the time of that position trace measurement.
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10.5.3 Report Format

As described in section 7.4 the measurement output can be exported in a MS Excel format. In the picture
below (Figure 53) you can see an Excel document containing several worksheets.
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Figure 53: Measurement output exported to a MS Excel file
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Contains general information about measurement from
Measurement Info dialog box

Computed field strength
Measurement results

Receive antenna factor data

Cable loss data

Protective attenuator data
Measurement Settings panel content

Transmitter, Receiver, Mast Holds the device parameters used for measurement

Measurement Info

* worksheets are added only if factor files are used

Table 16: Description of the MS Excel file
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11. TROUBLESHOOTING

11.1. Device is detected as UNKNOWN although it supports *IDN?
Query.

Possible reasons:
a) device responds with incompatible string. Correct string format is e.g. Rohde&Schwarz,ESU-
40,100031/040,4.23 (manufacturer, model, serial number, firmware version)
b) device responds too slowly. In this case device has to be selected manually from the
drivers list.

11.2. Measurement fails with error message "error -420: Query
unterminated INIT*OPC"

Disable serial auto polling in the GPIB card properties
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Figure 54: Disabling Serial Polling in the GPIB card configuration

11.3. Measurement fails with error message "error -108: Parameter not
allowed”

This can be decimal separator problem in the device driver, try to change you regional settings to use “.”
As decimal and “ " as thousands separator. Please let us know about this problem.
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ANNEXI. WARRANTY

Seibersdorf Labor GmbH, hereinafter referred to as the Seller, warrants that standard Seibersdorf
Laboratories products are free from defect in materials and workmanship for a period of two (2) years
from the date of shipment.

Standard Seibersdorf Laboratories products include the following:

= Antennas

= Cables

= Reference Radiators

=  Software

» Antenna stands and positioners

If the Buyer notifies the Seller of a defect within the warranty period, the Seller will, at the Seller’s option,
either repair and/or replace products which prove to be defective during the warranty period.

There will be no charge for warranty services performed at the location the Seller designates. The Buyer
must, however, prepay inbound shipping costs and any duties or taxes. The Seller will pay outbound
shipping cost for a carrier of the Seller’s choice, exclusive of any duties or taxes.

This warranty does not apply to:

= Normal wear and tear of materials

= Consumable items such as fuses, batteries, etc.

» Products that have been improperly installed, maintained or used
» Products which have been operated outside the specifications

= Products which have been modified without authorization

= Calibration of products, unless necessitated by defects

THIS WARRANTY IS EXCLUSIVE. NO OTHER WARRANTY, WRITTEN OR ORAL, IS EXPRESSED
OR IMPLIED, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE REMEDIES PROVIDED BY
THIS WARRANTY ARE THE BUYER’S SOLE AND EXCLUSIVE REMEDIES. IN NO EVENT IS THE

SELLER LIABLE FOR ANY DAMAGES WHATSOEVER, INCLUDING BUT NOT LIMITED TO, DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON
CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
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