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® Names and logos are registered trademarks of Narda Safety Test Solutions GmbH and L3
Communications Holdings, Inc. - Trade names are the property of their respective owners.

NOTE:

For safe operation of the instrument, it must be used exactly as described in this manual.

Before operating the instrument in any way, the user must read the manual with care and become fully
familiar with all precautions advised.

Proper use and safety can only be assured with thorough knowledge of all information contained w
herein.

This document may be revised without notice.

SYMBOL USED IN THIS MANUAL

DANGER The DANGER symbol warns of a risk to human safety. All instructions
must be fully understood and followed before proceeding.
The WARNING symbol alerts the user to a risk of damage to the

WARNING device or malfunction. All instructions must be fully understood and
followed before proceeding.
The ATTENTION symbol highlights actions necessary for the device

@ ATTENTION to work properly.
NOTE The NOTE symbol points out information of particular importance.

II' Notes and symbol
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1 —Installing the program

1.1 Introduction Technological advancements and the increasingly widespread use of
electronic equipment for telecommunications, data processing, industrial
automation, etc. have led to a growing new field: electromagnetic
compatibility (EMC). Because many devices work in close contact with one
another, they can generate electromagnetic interference and may therefore
work less effectively. The PMM Immunity Test program will check for this
on the basis of your equipment, setup and operating procedures.

1.2 Hardware
requirements

Pentium Il processor

At least 256 MB RAM

At least 50 MB free hard disk space

USB or RS232 port (or Bluetooth with optional adaptor)
Windows™ 2000/XP/Vista operating system

L.j=' Updates can be downloaded from www.narda-sts.it or obtained
NOTE directly from our sales department.

Document PMMISEN-21102-2.06 — © NARDA 2012
Installing the program 1-1
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The program has to be installed from the CD-ROM to the hard disk before

Insert the program CD into the computer's CD-ROM drive. Go to My

Computer and double-click the CD-ROM unit where the disc was inserted.
To start the installation, double-click the icon PMM Immunity Suite Setup.

2 PMi Immunity Suite Setup

P Immunity Suite?
L. S

You can exit the installation by selecting Cancel.
confirmation message will appear:

Welcome

Welcome to the installer far PMM Imrmunity Suite 1.00.

Itis strongly recommended that you exit all Windows
programs before continuing with this installation.

Ifyou have any other programs running, please click
‘Cancel, close the programs, and run this setup again.

Otherwise, click Nextto continue.

r.'fn PMM Immunity Suite Setup :

1-2 Installing the program
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Lj:'N'DTE In Windows Vista, most programs are blocked to protect your
computer. To start the installation, you may need to allow the program
to communicate.

Centrollo dell'account utente ==

@ Tentativo da parte di un programma non identificato di accedere al computer

Utilizzare il programma esclusivamente se lo si € gia utilizzato in precedenza o se ne conoscelz
provenienza,

@ WINBE30 .exe
Autore non identificato

2 Annulla
La provenienza o lo scopo di queste programma seno sconcsciuti,

2 Consenti

1l pregramma & attendibile. La provenienza & nota ed & gia stato utilizzato in precedenza,
(%) Dettagli

Centrollo account utente consente di bleccare le madifiche non autorizzate al computer,

The program will ask you to confirm the installation folder. Choose Next
to confirm the default directory, or Change to select a different folder.

2 Pumm Immunity Suite Setup b_—<|
Instaliation Folder
Where would you like P Immunity: Suite to be insh_a!lalq\?
il R

———

The software will be installed in the folder listed below. To select a different location,
eithertvpe ina new path, or click Change to browse for an existing folder;

Install P Immunity Suite ta:

CAPragrammitPRM Immunity Suite | [ Change. .. ]

Space required: B:29 ME

Shace availakle on selectad drive

] Cancel

Installation
Where wolld

Install WinEP&0D to:

@ [_)esktop
The softwa # ) Documenti ent lacation,
eithertype | 62| 'J Risorse del computer g

[ %4 Risorse di rete
Install Wing

C:\Progra Change...

Space regu

Space availl

Cartella: : Dacumenti |

Crea nuova cartella] [_ OF J [ aAnnulla ]

Installing the program 1-3
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The software is now ready to be installed. Click Next to continue the
installation.

3 PMM Immunity Suite Setup

Ready to Install
ol are nove ready to install PR Immunity. Suite 100
e - m————]

The installer now has enough infarmation to install PMM Immunity Suite on your
computer.

The following settings will he used:

Install folder; CAProgrammitP b Immunity Suite

Shortcut falder,  FMM Imimunity Suite

Please click Next to proceed with the installation.

A status window will appear, showing the percentage of files copied into
the specified folder.

B PMm Immunity Suite Setup

Instailing PMM Immunity Suite

Pleaze veat...

Installing Files..,
CAProgrammilP MM Immunity SuitelicomLogoMarda.ico

[“llllllllllllllllllll'lllllllllllllllllllll

1-4 Installing the program
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Once notified that the installation was successful, click Finish to
complete the process. The folder PMM Immunity Suite will be created in
your Programs folder.

2 PMM Immunity Suite Setup

Installation Successful

The PN Imrunity Suite 1.00 installation is complete.

Thankyou far choosing PMM Immunity Suitel

Please click Finish to exitthis installer.

A shortcut will appear on your desktop to allow easy access to the
program.

2]

PRMImmunity Suite

Installing the program 1-5
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Removal

The recommended procedure for uninstalling the program is as follows:
Disconnect the devices attached to the computer. In Windows XP, click

Start (in Windows Vista click the @) then All Programs, place the
cursor on PMM Immunity Suite, and click Uninstall PMM Immunity
Suite.

Eig Progeamml Irﬂ PEM Immnity Sulke _1! PMMImmunity Suike

(5 Datirecenti » 'l'j'&. Lininstall EMM Immunity: Stike
[} Imposkazioni r

,) Cerca r

) Guidainlinea e supporto tecnico
= Esequi...

|7 Disconnetti mirka. ..
8] chiudi sessione...

The program can also be uninstalled using the Control Panel.

Use this method if the Uninstall option is not available from Start
-> All Programs.

Disconnect the devices attached to the computer. Click Start, Control
Panel, Programs and Features (in Windows Vista). Select the program
from the application list and click Remove.

8 PMM Immunity Suite

Per rimuoviers il programma dal computer inusa, & Rirniord,

Follow the instructions displayed on the screen.

When you are prompted to remove shared files, select No. If these
files are deleted, other programs that use them may not work

properly..

1-6 Installing the program
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2 — Run the program

Lj:N'DTE Before running the program, we recommend limiting the number of
applications in use.

You can now start the program using the desktop icon.

or, from the Windows XP Start button, selecting All Programs->PMM
Immunity Suite->PMM Immunity Suite.

fﬁ “Progranmmi y- Siite [ pMMImeun (=}

,_E;. Dati recenti %, Uninstall PMM Imimuriity Suite
G" Irnpostazioni

&~ Cerca

&) Guidain linea e supporto tecnico
|{=F Esequi...

|2l Disconnetti mirko...
(8] chiudi sessione. ..

In Windows Vista, click the Windows icon (ﬁ), then All Programs-
>PMM Immunity Suite->PMM Immunity Suite.

The title screen appears:

Af narda
Safety Test Solutions

ar iB Commiaricelices Copang

P

Immunity Suite

Document PMMISEN-21102-2.06 — © NARDA 2012
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2.1 User interface The title screen is followed by this interface:

4—»

The interface contains:
1 Title bar

2. Menu

3. Selection buttons
4. Main window

These are described in greater detail below.

2-2 Program lunch
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2.1.1 Title bar

From left to right, the title bar presents the icon, the name of the program,
and its release. The date and year of the release are shown in
parentheses.

*" PMM Immunity Suite Rel. 1.03(11/09)  [2|B|X]

The window control buttons (minimize/maximize/close) are also available.

If the main window is minimized, the information will be displayed on
the Windows taskbar at the bottom of the screen.

‘4 start 7 PMM T .

The program can be closed at any time, and the following confirmation
message will appear:

\?/ YWhauld you like to exit to the Immunity Suite?

[ 4 ] [ Mo J

Program lunch 2-3
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2.1.2 Menu The main menu contains these commands:
' - File:
File 7
- ? (Info):
2.1.2.1 File The File dropdown menu includes:

- Open: Opens a new work session in Radiated or Conducted or

" PMM Immunity Suite Rel. -
Automotive mode.

Open k

" PMM Immunity Suite Rel. 2.05 (06/11)

Mew Automotive Key Code

Exit ; Radiated  CTRL+R
| o —— Conducked CTRL+D
B Autnmouve key tnde Autorotive CTRL+M
Exit [
|
- New Automotive Key Code:
- Exit: Exits the program at any time (subject to confirmation):
2.1.2.2 ? (Info) The ? dropdown menu includes:
n - About: Information on the program creator and customer support.
About
' Press &4 to close the window

" About - PMM Immunity Suite v1.00

/A narda

Safety Test Solutions®

S —

an (B Communications Company

Internet ate Cuztomer Support

www.narda-sts.it support@narda-sts.it
About

EET

2-4 Program lunch



fA narda
Safety Test Solutions

2.1.3 Selection buttons

RIC D@

2.1.4 Main window

Radiated mode

Conducted mode

A new work session can also be opened using the selection buttons under
the main menu. The third button activates the Editor.

- Select R to open a new session in Radiated mode.

&

- Select .= _to open a new session in Conducted mode.

A

- Select

to open a new session in Automotive mode.

- Select "‘J to open the Editor.

Detailed instructions for the different modes are provided below.

The main window displays the active work session or editor session.

' P Immunity Suile - Radiated {IEC 6700043 )
80.000
[pumMmy Fu|
Level
L] —
i v
| i || Maszns
i P—
]
1 L ] —_—
i
i Revren
4 H L] —
| o Fisid
e h ]
| Measure
Sk Compananis Setngs e
" L [ Start Test Pause
@ IEC 6100043 801384 © No Compliant
@ 16 puits - 752 Statu
) 4 Powts - 100% Status.
Exit

" P imunity Sulte - Conducted
Meanme

N —

Gristar l (=

[ LT |

Amgier
[rw i

%ﬁ "

COH or Clamp
Disdta

[ J

AE EU

Setups 1 Componirts 1 Sulings

Start Test Pause
& EC 6100046

(Z) LN/l

) Clarmp + Durenk probe Shams

Exit

Program lunch
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Automotive

Editor

K

PMM Enenunity Suite Rel. 2,06 (10/12) - [Automative]

Bl . Im

[Senips 1 Companents AT Settings
150 11452 - 4 15011452 -5

@ect

) BT + Cumert Probe

) Fl Lkl (Z) Makn mdomale: Lnble I
Hore =
Comment
smce || Fose |
Gienerator
=== MHZ
* -]
Maritor
L] - mA
Ferwad
. -~ dBm
Fivens
— dBm
Status
Exit
|

)

' Editor. [ Untitled ]
EE& 9B B 1 U ﬁ:»:‘i-@mImcodeME-i v‘i'i-ﬁ_ v | =

NUM

1214

1021172009

See below for further information on these windows

Program lunch
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3.1 Introduction to

Radiated

- |

mode

Exit

L

R

Conducted |

3 — PMM Immunity Test
Radiated

Radiated mode tests your equipment's immunity to the magnetic fields
produced by radio transmitters or any other device that emits radiated
electromagnetic energy. This kind of radiation may be generated by
portable transceivers, base stations, television transmitters, radio
transmitters, and other electromagnetic or intermittent sources. To obtain
reproducible results, the test should be performed in an anechoic
chamber; the standard for equipment, setup and procedure is EN 61000-4-
3.

Loading Radiated Module

( IEC 61000-4-3 ) FEX
Set “-hle P
B [$) o O M 6 ihle
IMMUIITY
SWTE
=i
Fovuer Metg;]_J _______________
E: r -
Generator i &\ I
] ; ' pMERD] |
i it |
Lﬁ ij ' |
Amplitar ‘l - i |
g w0 g i |
= = RF Oir. Coupler d H i
it |
| |
A |
| |
Bne e cne o i onwone o |
Setups T Components T Settings ]
Measure T Break points T Charts!
Graph type Chart Reference Reference\Rarnge dBm
Linear BackColor [ ] O [C ] e [ o] Range [100 v
; Grid Color [ S — - =
Break paints
Color Trace
Cursor tienerator M |llv,....«06d DIV I ReferenceRangsWWm
Color [ ] Field meter [ Reverse P [ level Range 10w Exit

Fig. 3-1 Main window - Radiated
This window contains:

Menu

Diagram window
Function tabs
Setup table
Measure

grwdNE

Document PMMISEN-21102-2.06 — © NARDA 2012
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3.2 Choosing the Once Radiated mode is launched, the compliance standard needs to be
compliance standard chosen. The program offers a selection under the Setups tab.
(Setups)
- EN 61000-4-3
- 801-3-84

- No Compliant

Setups! T Cormponents T Settings

@ IEC 61000-4-3 © 801-3-84 2 No Compliant

) 16 points - 753

&) 4 Painks - 1003

3-2 Radiated
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3.3 Equipment selection
(Components)

After selecting the compliance standard, choose the equipment to be used
during calibration or testing.

The program divides equipment by type; for your convenience, drivers from
the PMM family can be used.

To enable the desired module, double click the corresponding line (a
\ will appear next to the instrument selected).

- Generators: Lists the available field generators

Generators| T Power Weters T Field meters T
Buz [Comm,| Startfreq. | Stopfreq. | Min level | Mas level
Selcied Name | Bustyoe| of |00 TR | e | e | (o)

DUMMY GEM GFIE * 0 0.01 20000 100 20
Pt 3000 R5232 e 3 0.0 1000 -a0 10
FrM 3030R5 R5232 " 1 0.003 3000 107 10
W PMM 3030USE  LISE e s 0.003 3000 107 10
FrM S0M0USE USE e S 0.003 1000 107 10
FPrk 301085 R5232 e 1 0.009 1000 107 10

- Power Meter: Lists the available power meters

Ganerators T Power Meters: T Fiald Maters
Selected Mame Busz pe aEdLu‘:I?. ESI;'[T' St[‘?:,lt:lrz':‘iq' St['mj:‘iq' M[IgElT‘_:]EI MF;BI:_E“\]"El
DUMKY P LISE 0 a 0.0 E000 -40 30
Fhitd 6630 UISE 0 a 0.009 3000 -40 30
Y DUALEE30 USE 0 o 0.009 3000 -40 30
Phitd BB RS485 1 1 0.0 1000 40 27
DUAL EBEDD  AS485 1 1 0.0 1000 40 27

:Field Meters: Lists field probes, optical repeaters and field meters.

Generators T Poweer etars T Field Meters!
Selected Mame Blug tupe aEdLéSL E;;T" Probe name Sl[?\:llljrze]q. Stﬁ‘!‘j'_:r:]q' ME,T,}':”\;EI MR;;'&YEI
DUMMY FM | GPIB 0 0 0.m 10000 i 200
b P EFE0T  R5232 1] 5 | Pt EPED 0.m 9250 05 500
P ORO3  R5232 0 5  PiM EPZ30 01 3000 0.3 300
PhiM BOS3  R5232 0 5 PMM EP330 01 3000 0.3 300
Pt EPEOD | R5232 0 5 | Pwd EPEOD 0.1 9250 014 140

- Others: Lists the amplifier, directional coupler, TEM cell or GTEM
antenna .

Generators T Power Meters T Figld Meters T iOthers!
RF Directional Couplar Test Enviroment TEM/GTEM Amplifer
Forward Coupling | 40| dB Septum distance _'I_._IJ_I-]_I]: m Name PMM GIJDON

From this tab, you can set the coupling factors of the directional coupler,
the septum distance of the TEM or GTEM (if any), and the name of the
amplifier used.

Radiated 3-3
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Additional devices can be added to each of these tables by right-clicking
and selecting Add new.

Generators! T Fowar heters T Field Matars T_
Selected Mame Busz type aBdLés;_ EEL"[T' St[?\;tl_?:]q' St[oh!,ljl_?:]q' M[';Eh?_:]el MF;Blﬁﬂ\]’el

DLUMMY GEM  GFIB ¥®ooo ool 20000 -100 20

Fhdbd 3000 AS232 | | addrew 1000 -80 10

P 3030RS  RS5232 | Jodi 3000 107 10

ki Pt 303005B  USE | 3000 07 10

Fbdtd 3010U5B  LISE | B 1000 107 10

PhM 3010RS  RS5232 . 1000 107 10

Check Device

Immunity Suite - add Generator

Instruments name I i

Instr. driver name | |

Instr. brand

Bus type [ v Bus Address [ o

Com Port num, | 0|
Freguency rangs

From o | | MHz
Level limits
From i | te i | aBm

Save Cloze

Devices can also be checked, modified or removed by right-clicking from
the corresponding line:

Generators T Power Meters T
Buz |Comm, | Start freq. | Stop
Selected Mame Buz type ek | rort MHz] M
DUMMY GEN GFIB A a 0.0 20
Fhk 3000 R5232 A 3 0.0 1t

PMM 3030RS  R5232 | X | 1 .03 £l

Yo CPMM SIE00EE T T 0.009 3
PhM 3010USE | ] 0.009 1
Phit 3010R5 | 2 . 0.009 1
Remave ——
Check Device
Lj:NOTE For connecting and setting the COM port of fiber optic

equipment, see the user manual supplied with the device.

3-4 Radiated
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- Modify: changes the properties of the device.

Immunity Suite - add Generator.

Instruments name [PMit 3020058 |
Instr. driver name [PMMz0300 |
Bustype luse v

Freguency range

From | o009 o | 3000] MHz
Level limits

From | 10_? ta | 1D| dBm

- Remove: removes the device and its driver from the list.

- Check Device: makes sure the driver is working and the device is
properly connected. This option is only available for the device selected (V).

If the device is connected and the driver has been correctly installed, the
following message will appear:

PkM 3030058

i

Drriver best.....Driver warks carrectly
Device test, ... Device OF

This message will appear if the device has not been connected
properly to the work setup

PiM EP601

Q

Driver test, ... Driver works correctly
Device kest,. .., Error during Device test

If the driver of the device has not been installed properly, the screen will
show:

PMM3030U

@ DLE Dtiver not Found

PMM 3030058

Q

Instruments comunication error is occurred.
Test will be aborted

We recommend performing a device check before starting the
calibration phase or immunity test. In any case, before calibration or
testing, the program runs an automatic check and reports any errors as
described above.

Radiated 3-5
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The diagram window shows the setup to be followed on the basis of
the compliance standard and equipment selected.

e}

" PMM Immunity Suite - Radiated

{ IEC 61000-4-3 )

fio T
PRIM
IMRAHTY
SUITE

e

Poiwer Meter

DAL BB20

Generatar

|

s

* [P EFEOD

Smplifer
s o
: 0 “Heoic coupler |
e e T T e R |
Setups T Components T Settings
Generators I Power Meters T Field heters T Others
Bus |Comm| Start freq. | Stop freg. | Min level | Max level
Selected Name ‘B“WPE addh. | pot | [MHz) ‘ MHz) | [dBm) | (dBm)
DUMMYGEN | GPE | ® 0 | 001 | 20000 400 | 20
PMM300D RS2 X 3 001 100 & 10
PMM3030RS  RS232 | % | 1 | 0008 | 3000 | 07 | A0
¥ PMM3030USE (USE | % | % | 0003 | a000 | 07 10
PMM3010USE (USE | % | % | 0008 | 000 | 07 | A0
Pt 3010RS R5232 A 1 0.009 1000 -107 10

The selected devices (V) are shown at the bottom of the panel.

In addition to using the Components tab, you can move from one type of
equipment to another by clicking the label with the device's name

|_PRMM 3630USE | i the diagram window.
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3.5 Settings

After performing the setup shown in the diagram window, the calibration
and test parameters need to be set using the Measure tab:

Setups 1 Components 1 Settings. 1
lMeasure T Break points T Charts
Frequency Level - o 3
Start | 80.000| MHz Limit [10 v| Vim Dwelltime | 1000, 0
Stop | Bﬁil_ﬂl MHz Tolerance | 1.0] W Measires Fower/field
Step | 1| W odulation ) dBm @ Wm
RF OFF Type OFF | Muitiscan
Step percent Liepl [ o] @ ;

The Multiscan feature allows you to modify measurement parameters
within a given frequency range.

Immunity Suite - Radiated - MULTISCAN Setup

MultiScan Options
ekl ol Entep s el - Modulation = Bienttnes Blahle Name s {8 ELedel | Lo
MHz MHz Z ms % Yim MHz
[ ot |‘| 500 | | [1] ‘ [ 1000] ‘!DFF ¥ [80 ‘ |ble_80_90 | ‘ [10 «] ‘ [ [ 900 |
| N T e
! 1“ !|! ;‘! !“ < ’“Eie__iinfsiu v|“’ vg‘g I
| o v [ |00 v |[ o]0 |
g 1‘@ !|! ;‘! !“ = =“Eie__§nfsiu v|H vg‘g 1
I — o v [ 1|pesoso ]| ¥ |a |
CC 3l ol [ ||besos0 o |[ w0 |
| i“ ||i |‘i |‘| 9| "|b|e_su_au v|‘| vi‘D .
Cw Dwell Time [sec] | [30 | Close |

Radiated 3-7
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With the Break points tab, you can set the frequencies at which
measurement will be temporarily suspended to allow a change in setup.

Measure T T Chatts i
Frﬁl’ﬂl—iz_ | | Comment |
[ Stop 1 | | 2 | Carbia Anplifizatare |
i Stop 2 : [ 32 | [ Cambia Amplificatore I
[ stop3s || | | |
| Stop4 || | | |
[ stop5 || | ] ]

Each time the stop frequency is reached, a message will display the
scheduled action.

Break point 2

L]
4‘) Cambia Amplificatore

Click OK to continue measuring.

The Charts tab allows visual modifications to suit your preferences.
For each element, click on the color shown, and change it using the
Windows color box if desired.

In this tab, you can also move the reference level along the y-axis (+ and -
buttons), or change the power level and range (in dBm) and the magnetic
field range (in V/m).

[ Setups T Components T Settings j
Measure T Break points T E H
Graph type Chart Fieference Reference’Range dBm
Lineat BackColor [ ] a - Level | o Range [100 |
Grid Color [ = |— ==
Break points

Color =] Trace
5 ] Forward P
Cursor Gengrtor i = ReferencetRangs Vi

Color [ Feld meter [ Reverse PN level " Range

Radiated
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3.6 Settings management For each new session, the default file RadDefault.tst is loaded.
To avoid having to re-enter preferred settings, they can be saved in a single

st file:

Gl L ey | The command File -> Save setting overwrites the file in use. If no file was
Save sething Chrl45 called up when the program was opened, the default file will be overwritten.
Save setting as... A The following message will appear:
Display 3

— PMMImmunitySuite
Exit Chrl

L]
‘-!3) The settings file will be changed, are you sure?

Si | Mo

Choose YES to overwrite the file in use. Choose NO to cancel the operation
and return to the main window.

File -> Save setting as... Enter the file name assigned to the work session

and press Save.
5 ethings ; LJ Salva |
S alva come: | Radiated Immurity Settings Files [ T5T) | Annulla

M ame file;

The file can be called up at any time with the command File -> Open
setting.

Radiated Immunity Settings File Browsing && Opening

Cercain: |'r-_"}\r"ar _..J é =5 B

__J '@ RadDefault, kst

| settings_so_o0.757

Desktop

LY/

Documenti

Rizorse del
computer

‘9 Mome file; || :] Apri |
Risorse dirate  Tipo file: | Radiated Immunity Settings Files [ T5T) 4 Al

[~ Apiiin zola lettura

File -> Display -> Default colors is used to restore the original display.

Radiated 3-9
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3.7 Setup table You can now calculate the levels assigned to the ge

have a constant field value within the chosen freq
There are different ways to create the table:

- Automatically (select Make automatic table)

nerator in order to
uency range.

- By adapting the automatically created table to the instrumentation used

(select Edit table)
- By completing the entire table manually (select Edit

3.7.1 Automatic table
creation

B

" PMM Immunity Suite - Radiated { IEC 61000-4-3 )

table)

S=1E

Setup table Measure
40.00 140
() Edit table ) Make autamatic table
30.00 1an
20,00 120 | | E]
|Comment
10.00 1.0
0:00 10.0
= - ) Conzt, Field method (O Const. Pawer method
= 1000 40
= =
I'-;'-j = I Wiew Data l [ Start Test ] [ FPause. ‘
20,00 & Generatar
30,00 e 11 MHz |
® dBm |
-40.00 g0
Field Meter
50,00 50 ® @ Vim |
H0.00 40
80.0 g1.0 82.0 a3.0 840 85.0 26.0 87.0 88.0 89.0 50.0 S
MHz ®
Setups T Components T Settings 5
Measure T Break paints T Charts!
Graph lype Chart Reference Reterence\Range dBm
Linear BackColor [ ] Level 0 Range 100 v ;
g Grid Color [ :] " :
Break pointz
Color [ Trace Status
Curzor Generator: T Forward PN - Reference’\Fange W /m
Colot i Field meter [ ReversePM I  jevet | 10 Range |10 (v | [ Exit

Radiated
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To create a table automatically:

- Select Make automatic table

1 Edit tabls () Make automatic table

Select (] , assign a name to the table and press Save

| (]

Norme file: tatule 8080 lJ Salva |
Salva come; |Table Files [* Fac) LJ Annulla

If an existing table is selected, the following message will appear:
Save FILE TABLE as X

\_. Ci\ProgrammitPMM Irnmunity: SuitelCalibrationsitable_80_90.FAC esiste gia.
.

Sostituirlo?

Choose YES to overwrite the table.
Choose NO to cancel the operation and return to the main window.

- A comment can be added, if desired.

|Comment

- Calibration can be performed using the constant field strength method
or the constant power method (consult EMC regulations for further
details.

{7 Const, Field method ¢ Const, Power method

- Press Start test, then Abort test if you wish to terminate the process at
any time.

[ Start Test ‘ N [ Ahart Test l

A Pause button is also available, and becomes Continue to resume the
process.

| Pause |

Continue |

N

Once the calibration has begun, a message will appear stating that the limit
will be multiplied by 1.8 as required by EMC regulations.

PMMImmunitySuite

Be aware set limit will be multiplied by 1.8 duting calibration,

Radiated 3-11
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The Generator window shows the level (in dBm) entered by the
generator, at a given frequency (in MHz), to generate the chosen magnetic
field level.

-Generatar

| 85.770820 MHz |
® | -32.4 dBm |

The color of the dot corresponds to the color of the line on the graph.

The field level generated inside the cell is displayed in the Field Meter

window.
Field Meter Figld beter

( 3 18.192 Vim | &

Values outside the selected tolerance will be shown in red; the
generator will adjust the level to bring the magnetic field back into
range. The color of the dot corresponds to the color of the line on the
graph.

During the work session, the frequency range, the generator level, and
Wiew Chart

the magnetic field produced can be viewed graphically

Wiew D ata
table form L1222
4000 0
30.00 240
20.00 220
10,00 200
om 180
=
£ oo 161S
5 5
L=
2000 140
3000 12.0
4nm 1m0
0 20
5000 &0
sm0 B0 820 830 840 BA0 B0 80 Bg0 830 900
MHz

Meaziie

Frequency | Paints1 | Paints2 | Points3 | Pointz 4
soooon|  azE | - [~ =& =
BoE000|  a2E | == ==
816080 328 || | =
Bzdzd| a7 | == ==
832483 B2 | == | e
B40808) 32E || |
B49216) 3B || |
o S || | =
EGEZEE| | = == ==
BTAME] - | = == ==
) [ == =i [ =
P95 | = == ==
00000 - | = == ==
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Because the immunity test is only valid if there is an area within the
shielded chamber where field uniformity complies with the standard, the
field sensor has to be arranged in different positions. The program keeps
track of those positions in the following window:

- A Green circle indicates that the calibration has been completed.
- An Orange circle indicates calibration in course.
- A Yellow circle shows where the next calibration will take place.

The Status window shows each operation performed by the program
during the calibration phase.

Frequency Sent

Press the Exit button to leave Radiated mode (the button is deactivated
during the calibration phase).

Exit

Radiated 3-13
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When constant field calibration is complete, you may choose to run the
amplifier saturation test.

PMMImmunitySuite

9

-

‘Would waou like ko do the amplifer saturation test?

Si | Mo

Select YES to run the saturation test within the frequency range.

Amplifer saturation Test

Test @ 81.608 MHz

et

The test verifies the difference specified in EMC regulations between the
power calculated during the calibration phase with the limit 1.8 times that of
the test (Pc) and the power to be applied during the testing phase (Pt). If
the outcome is positive, the amplifier is not saturated and the system is
suitable for the immunity test.

Otherwise, the following message will be displayed:

Amplifer not suitable For kesting.
See \Templ Saturation Tesk, bzt For detail,

In both cases, a .txt file is generated at the end of the saturation test; the
file is located in the folder PMM Immunity Test/Temp and can be viewed
from the Editor feature (see the Editor section for further information).

= G & B 7 U S & | |CouerNew w85 pe| = |
table 80 20 : Paturation test - 1Z/11/Z00% — 10.00,3%
Freg.MH= Fc = o = Dif.
s0.00 -231.31 = =36 .41 = E.10
80._20 -31.47 - -36.41 = 4.94
5l.61 -31.31 = -36.64 = 5.33
2Z.4Z -3l.z22 - -36.48 = E.ZE
83_Z25 -3l.31 = -36.64 =3 5.33
2408 -31.14 - -2E.48 = £.34
2492 -23Ll.3L1 = -36.24 = 4.92
85.77 -81:228 = -36.4Z = E.13
SE_E3 -31.33 = -36_33 = 4.394
87_43 -31.3% - -36.48 = 5.0%
88._37 -31.47 = —-36.49 = 5.0&
g0_ZL -31l.3L - -36.32 = E.0zZ
2000 -3l.23 = -36.33 3 5.10
LI I ik
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3.7.2 Manual table
creation

" PMM Immunity Suite - Radiated

You may also fill in the entire table manually.

{ IEC 61000-4-3 )

EEX

Here Septable | Mease
Frequency Level |
800000 e ) Edit table (O Make automatic tables
80.8000(e -
glE0e0)e Mo
g2 4241 |e
B32aa3je | Remove | | |
9408088 - = =
B2iEle [ Fitae | [ ceartate |
o5 7708 le
95.6285(e - Diisk
a7.4948(8 -
o0.9690|e [ Load Browse. l
897558 -
momje [ s | [ Eme |
Tahble infarmiation
Table Hame  [None |
Start 80.0000 MHz|
Stop 90.0000 MHz
Step 1.00 %
Level 10.0 Vim
Setups T Camponents T Settings
Measure T Braak points T Charts
Frequency Level =
Stat [ 80.000/MHz  Limit  [10 | Vim Dwelltime | 1000/ ms
Stop | ﬂﬁﬁm_ MHz i teasures Power/fisld
Step  10]% Modulation @ dBm O Vim
REOFE) | 900.000] MHz Type  [IntAM 1KHz ~ Muliscan
Step percent Depth [ 80| % [] Enabled Exit

Check the information in Setups, Components and Settings.

Go to Setup table -> Edit table.

Select the desired cell, type in the value, and confirm by pressing ENTER.

Mare

Frequency
20,0000
B0.8000
21,6080
a2.4241
23,2483
A4 0807
24,9216
205 770g
26 E280
574948
2. 3698
23,2535
A0.0000

Level

Radiated
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The amount entered can be deleted by clicking Remove.

P mdify
e |
[ Fill T able ‘ l Clear Table l

If several values need to be entered between two end points, use the Fill
Table command. The required values are generated by a mathematical
formula and marked with a red dot.

Frequency Level Frequency Level
B0.0000{v -32.1 g0:0000{y” -32.1
a0a0o0e - 80.8000| = 322
g1e0a0|e 81.6080|= 323
a2 42418 e g2 4241 (= 32,4
8432483l 5932483 |= -32.4
A4 0808 g4.0503|= -32.5
249216l g94.9216|= 326
g5 7v0ele 857703 (= 327
obe205|e g6 6285 -32.8
27 4948l 974943 |= -32.8
BE.3E35|e - 58,3693 | = -32.9
a3.203h|e g99.2535|= -33.0
a0.0000|v* -33.1 30:.0000{v 331

The Clear Table command deletes all of the values entered. The
command must be confirmed.

Frequency Lewvel
80.0000]v 321
80.8000|v 322
81.6080]v 322
g2.4241|v 323
83.2453|v 324
84.0808|v 325
s45215 « =D
857708 9 Are You Sure you
9EG2RG|e ey warik o Clear TARELE ?
a7 4343l -
oo 36%ale -
892535 a4 | l':'||-I|-IL|"a
ano000|e -

The Table information pane displays the main measurement settings.

Table informatian

Table Name  |None
Start 800000 Wit

Stop L
Step i

Level | 10.0 me
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Once all values have been entered, click Save, then type in the name of the

table and click Save again
Dk

I Load Browse l

[ oe |_om |

Marne file ltable_80_90 >l saba |
Salva come! |Ta|:u|e Files [* Fac) _I_J Arnulla

If an existing table is selected, a confirmation message will appear to make
sure you want to overwrite the file:

Save FILE TABLE as

' CiAProgrammitPMM Immunity Suite|Calibrationsitable_80_90.FAC esiste gia,
. Sostituitlo?

The Erase command deletes all data in an existing table. Select the
table in the ERASE FILE TABLE window and click Open, then confirm the
command.

ERASE FILE TABLE @[‘Z}

Cercair ]\_’,l Calibrations _'..] = =k B

’-J It bie_s0_s0.Fac
Recent

Risorse del
cormputer

Nerme fle: Jtable_g0_a0 BT
Risorse direte  Tipo file: |Table Files [* Fac) | Annulla

I~ Apriin sola letturs

&

table_BO_90.FAC X

9 Are You Sure wau
4/ wark to ERASE IT
FROM Disk. 7

Ik I annulla

Radiated 3-17
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3.7.3 Modifying an
existing table

' PMM Immunity Suite - Radiated { IEC 61000-4-3 ) EEX
table 800 90 Setup table T Meazure

Frequency Lewvel
a0.0000|v 373 (&) Edit table: (O Make automatic table
so.sooo0)y  ar3
giE0e0)y 372 Moty
szaat|y  ar2
sazamly  ar2 | Remove | | |
sapa0g|y  ar2
a4 9216 v 372 [ Fill T able. l [ Clear Table l
gerrosly  -ar2
gEE285)v 72 Dk
g743as)y  ara
ga3egEy ar3 [ Load _Browss ]
BAZ63E|  ar2 :
90.0000|v 372 [ Save ] [ Erase ]

Table infarmatian

Table Name  |table 80 90 |

Start | 80.0000 MHz|
Stop 90,0000 Wiz
Step 'W‘
Level [ 10.0vim|
Setups T Components T Settings 3 Comment
Measure T Break points T Charts

Frequency Lewel _

Stant 80.000/ MHz  Limit 10 v| vim Dwellime | 1000| ms

Stop sr_u_u_ﬁl MHz Tolerqng: 1.0] Vim Measures Power/ield

Step 10! Yo Modulation @ dBm O Vim

900.000 | MH: Type |W| Wilieezir

Step percent Depth | 80| % [ Enabled (setup | ] Exit

An existing table can be adapted to the instrumentation used.
Check the information in Setups, Components and Settings.

Go to Setup table -> Edit table.

3-18 Radiated
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Call up a previously created table by clicking Load_Browse, then
selecting the table in the Table File Browsing & Opening window and

clicking Open.
Dizk
I Load Browse l
[ Save l [ Erase l

Table File Browsing &t Opening

Cerca in: |;J Calibrations _-vJ & = Bl

__,J table 60_90,FAC
Recent

=

Es

Deskiop

)

Docurmernti

Rizorze del
camputer

% Nore file: Itable_20_30 [ A ]
Rizorze ditete  Tipo file: |Table Files [*.Fac) x| Arirulla

I Apriin salalettiura

Select the desired cell, click Remove, type in the new value, and confirm
by pressing ENTER.

table 8090
Frequency Level
20,0000
80,8000 -37.3
81.6030(%" -37.2
824241 (v -37.2
93,2483 -37.2
a4.0808(v" 372
a4:.3216[v" S T .
a5 7 70a[y" -AF2 b cdifye
86.62085(v" -Ar2 f
graadly 73 [ Fremove l i |
88,2698y -37.3 -
09 2535w a7z l Fill T able l | Clear Table |
90.0000{%" 372

Radiated 3-19
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To delete all data, select Clear Table and confirm

9 Are You Sure you
ol want bo Clear TAELE 7

I, | annulla

If several points need to be entered between two end points, use the Fill
Table command. The required values are generated by a mathematical
formula and marked with a red dot.

lable B0 90 tahle: 2080
Frequency Lewel Frequency Lewvel
B0 0000) ¥ A72 20.0000) a7z
B0 8000) v 373 80.8000]y -37.3
21 B080| v 72 a1.6030(y a7z
824241 |m Q24241 |» 372
83,2483 | m d3.2483 | = a7z
240808 | @ a4 0808 = A7z
249216 | @ a4 9216|= A7z
g5 7708 @ ah. 7708 |- 373
BE 6285 |e 66205 = 373
a7.4948 (v 373 a7.434a( -37.3
B8 398 373 85.3698(y 373
832535y -A72 89.2535(v" 72
90 0000] ¥ A72 90.0000(y" A7z

The Table information pane displays the main measurement settings.

Table information

Table Name  [table_80_90

Stant 800000 MHz|
Stop | 90.0000 MHz
Step 1.00 %|
Level ' 10.0 'lui".:'.mf
Comment
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When all changes have been made, click Save, then type in the name of
the table and click Save again.

Disk

I Load Browise ]

[ e || o= |

Narme fle: Itable_80_90 || sava |

Salva come: |Tal:u|e Files [*.Fac] _:_J annulla

If an existing table is selected, a confirmation message will appear to make
sure you want to overwrite the file.

Save FILE TABLE as

' CiAProgrammitPMM Immunity Suite|Calibrationsitable_80_90.FAC esiste gia,
. Sostituitlo?

The Erase command deletes all data in an existing table. Select the
table in the ERASE FILE TABLE window and click Open.

ERASE FILE TABLE

Risorse del
cormputer

-

Norme file: [table_20 30 o s ]
Risorse direte Tipo file: |Table Filez [ Fac) _vJ Annulla

I i i sola lettura

Confirm as requested.

<9 Are You Sure vou
x.:/ want to Clear TAELE ¢

Ik | annlla

Radiated 3-21
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3.8 Radiated immunity Once the setup table is ready, the radiated immunity test can be run. Go
test to Measure.

il

" PMM Immunity Suite - Radiated

( IEC 61000-4-3 ) k EEX

Setup table Measure
Generatar
Fiin Frequency
IMAMUIITY
SUITE 80.000
A /) Lewvel
: L ] —
Powerbdeter | 0 _ __ | RF
Ml r -
DAL BE30 |
Generator | 57 ' M
B Vprmemsm | || Memue
! | | Forward
I ‘ ® o
amplifer =1 I | a
r 4 EYErse
i g4 40 |g § l |e
- RF D Coupler o | ' —
| ! Field
I ® _—
| i
g s e T | -
[ Measure |
Setups T Companents T Settings a
Measure T Break points T Chatts Start Test ‘ Pause |
Freguency Level —_—
S — ey : |
Start | 80.000MHz  Limit [0 %] Vim Dwelltime | 1000] ms
Stop | 1 | L8] m Measures Power/fisld
Step |__ todulation @ dBm O Vim S e
i e TSTETE | atus
REOFF | | 10.000] M Type |[UEIGE ~ Muilissan
Step percent Depth 80| % 1 Enabled [ Setup [ Exit

Click Start Test.

If no setup table has been selected, the following message will appear:
PMMImmunitySuite X

Mo Calibration Table selected, please select it before to continue,

Click OK, then select the table and confirm with Open.

Table File Browsing & Opening @

|7 Calibvations \il y (F e E-

Cercain: ‘

>

Recent

L]
rnod, Fet

:
@ table_10w

=)

Desklop

Docurmenti

Risorse del —
computer Marne file: |table 10w e ]

.: Tipo file: | Table Files [*.Fet) ~| \_ Arnulla ]
[ &priin sola lettura

Risorse di rete
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Otherwise the message that appears is as follows:

PMMImmunitySuite X |

Selected Calibration Table is "kable_ 104", wiould you like ta chanige k2

|

[ =1 P ]

Choose Yes to view the Table File Browsing & Opening window and
select a different table. Choose No to use the file shown and open the
following data entry window (the date and time are entered
automatically).

Immunity Suite - Info' & Log

Test Report
Date (02122009 | Time  [12.39.18]
Title | |[] Company | |
EULT.| | sn| ]
Ambient
Temperatmel | Humidity | |% At plessmei iml)
Table table_10v Operator |

Enter the name of the immunity test.
Title ||

|

Click and enter the test name, then Save.

Narme file |Radiated_test_80_30 x| saws |
Salva come: 1Te:-:t Files [ tat]) :_J Ariulla

If an existing test is selected, a confirmation message will appear.

Save File Report as

A

:\ProgrammitPMM Immunity Suitel\ReportsiRadiated_test 80_90.txt esiske gia.
Sostituirlo?

Fill in the fields Company, E.U.T., S/N, Temperature, Humidity, Atm.
Pressure, Operator and Note.

Radiated 3-23
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The data entry window is now complete:

Immunity Suite - Info & Log
Test Report

Date [ 1611172009 | Time

Title Radiated_test 80_00td

|[.] Company [Narda 5TS

ELLT. INome del dispositiva softo test

| SN [FRO015A231 |

Ambient
Temperature |

1|

Table table_g0_ a0

MNote:

Done

Confirm with Done to start the immunity test.

If an existing test is selected, a confirmation message will appear:

N

to the end of existing file,

Would you like to cancel the old file?
IF NO the rew data will be append

[ =

J

Ma

Choose Yes to overwrite the data with the test in course.

Choose No to append

{IEC 61000-4-3 )

the new data.

EBX

Setup table Measure
50.00 Generator
| Frequency
40.00
85.770820 MHz
30.00 Level
. & .37.2 dBm
10.00 RF 1
i |
= o
m Measuies
-0.00 |~ Fonward
@ 4.5 dBm
-20.00
Reverse
000 ® -10.4 dBm
-40.00
-B0.00
a0 510 | B0 840 850 860 87 880 2310 300 [ T ]
MHz
Setups T Components T Settings ]
Measure T Break points T Charts Abort Test ‘ [ Pause
ot | [ 00
g S -
sto [ 0] i
‘ IE Slatus
= L e Frequency Sent
(REoFE] | ' CAM 1KHz —
..': ["Setup | Exit
3-24 Radiated
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During the test, the Generator window shows the level extrapolated from
the setup table and used by the generator to obtain a constant magnetic
field in the selected frequency range. The color of the dot corresponds to
the color of the line on the graph.

Ge:nerat-:-r

Frequency

82.424080 MHz

Level

® 37.2dBm

The Measures pane includes:

- Forward: shows the direct power measured by the power sensor.

- Reverse: shows the reflected power measured by the power sensor.
Field: shows the magnetic field generated within the cell

The color of the dot corresponds to the color of the line on the graph.
Measures

Forwand

& 4.0 dBm
Reverse

® -10.4 dBm
Field

b 3.439 Vim

During the immunity test, the frequency range, generator level and
magnetic field will be shown in graph form.

50.00
40,00
30.00
2000
1000
=
= 0.00
m
0,00
2000
-30.00
A0.00
H0.00
a0 g1.0 820 830 a4.0 85.0 86.0 g7.0 ge.0 83.0 0.0
MHz

At any time, the test can be terminated by clicking the Abort Test button
and confirming:

ABORT TEST

P Sure wou wank
&

ko FINISH?

K | Annulla I
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The Pause button can also be used at any time to stop the test
momentarily (the generator is set to RF OFF). In this state, an earlier
situation can be recreated or a later one can be simulated; click the RF
button (the generator is set to RF ON), adjust the frequency and level, and
click Measure to display the values.

Generator
Frequency @
85.770820 MHz v
Lewvel @
¢ .37.2dBm |y
I RF |
Meazures
ey .
g i
Al &% A
[ 1 o
o0

Measure

Each time the Pause button is clicked, the following window will appear:

5000 Immunity Suite - Info & Log

Test Log
40.00 P ——
Time [15.56.18 |
30.00 Frequency | 81.608000 MHz |
. Level -27.2 dBm|
20.00 | I !
Field | e |
10.00 Forward 3 1_dEI?n|
= Reverse -10.
£ o 10.4 dBrm|
14, Mote
1000
-20.00
-30.00
40.00
-50.00 [
o mn mo om0 6 (oo ) (o] |
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Pressing Save assigns a marker to the current position for future
reference. At the end of the test, the saved information can be viewed

simply by hovering the cursor over the marker.

B0.00 ¢ 50.00 T | | I I
4000 T IMarker n°1 Ell
R Freq. = 281.608000 MHz |
3000 Level =-37.2 (dBm i_
30.00 Monitor = =
2000 Fwid = 5.1 dBm i
200
10,00
1= 1000
G 000
-iooo 0o
2000
A000

The button will now read Continue to resume the test.

5000 0 @ @

40.00

3000

20.00

10.00

0.oo

dBm

-10.00

-20.00

-30.00

-40.00

6000
g

0o 2.0 gz aan LN a50 86.0 87.0 BE.0 B30 ano

The status window shows each operation performed by the software

during the test.
Frequency Sent

The end of the immunity test will be announced with the message:

Y

Test Finished

Radiated

3-27



3-28

A narda

Safety Test Solutions®

When the test is over, the graph can be saved in .omp format by right-
clicking anywhere in the graph and selecting Save bmp.

G000 0 ") é)

40.00

30.00

20.00

10.00

0.0

dBm

-10.00

-20.00

-30.00

-40.00

-50.00
BOLD 2.0 g2.0 az.0 84D 850 860 87.0 BE.0 83.0 o0

In the next window, assign a name to the graph and press Save.

arme file: |:|r-5| ik test 8030 V| [ Salva ]

Sakva come: | itrriap [7.brap) vl[ Arnulls ]

The saved graph can be inserted into a text file using the Editor feature
(see the Editor section for details).

Press the Exit button to leave the immunity test.

Exit

Radiated
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4 — PMM Immunity Test
Conducted

4.1 Introduction to The purpose of the test is to check the immunity of equipment, individual
conducted mode devices or systems to disturbances caused by radiofrequency
electromagnetic fields to connection cables, power cords, signal lines and

File: g ground wires. The standard for equipment, setup and procedure is EN

m Radiated | 61000-4-6
Exit ke

Loading Conducted Module

{

- Conducted

- ] o ) Ma e
i
[ IMMUIITY ‘

SUITE

Gereratol

Amplifer
B
%ﬁ dB
AE CON or Clamp EU
Device
EM 10
Setups T Components T Settings ]
Generators T Fower Meters T EDevices! ﬂ/ Probes T Others
Selected | Mame | Tupe M[igéfn\‘]'d MF;Bl':ﬂ\id
EMCLAMF Clamp, 100 | 10
M325 | CON 40 10
W EM101 Clamp,  -40 10

[ Exit

Fig. 4-1 Main window - Conducted

This window contains:
Menu

Diagram window
Function tabs
Setup table
Measure;

agkrwhpE

Document PMMISEN-21102-2.06 — © NARDA 2012
Conducted 4-1
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4.2 EN 61000-4-6 Once Conducted mode is launched, the type of setup needs to be chosen.
Setups The program offers:
- CDN/Clamp

- Clamp + Current probe

T Components T Settings

® IEC 6100046

%) CON/Clamp

) Clamp + Current probe

4-2 Conducted
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4.3 Equipment selection
(Components)

In this phase you will select the equipment to be used during calibration or
testing. The program divides equipment by type; for your convenience,
drivers from the PMM family can be used. To enable the desired
module, double click the corresponding line (a V will appear next to the
instrument selected).

- Generators: Lists the available field generators

f Generators! T Fower Metars T Devices T Frobes
Selected Marne Bz tupe aBd-LI'IjSL EEET’ St[.?.gtl_:rzxaiq. St[i!,ljljr:]q' M[Igéi:]EI MF;BI;\]H
DUMMY GEN  GPIE | ¥ o 0.01 20000 -100 a0
P 3000 RS232 | ® 3 0.01 1000 -0 10
PMM 3030RS  R5232 | ¥ 1 0.009 3000 07 10
Vo PMM3030USE USB | ® P 0.009 3000 407 10
PMM 3010USE  USE b3 # 0.009 1000 407 10
PMM 3010RS  RS232 | X 1 0.009 1000 107 10
- Power Meter: Lists the available power meters
Generators Power Meters! Devices i Prohes
Bug [Comm,| Startfreq. | Stopfreq. | Min level | Mas level
Selected | Mame | Bustype| i DR RS RS | e | (B
| DUMMY PM LUSE ® # nm 000 -40 30
W PMMEE30  USB X ¥ | 0009 3000 -40 3
Prk BEO0 R5485 1 1 0.m 1000 -4f] 27

- Device: Includes all Clamp and CDN models.

Generators T FPower Meters T
Selected Mame | Type M[E'E:':Fl MF;BII'_E“\]EEl
| EMCLAMF | Clamp 100 10
|M3-25 | CON -40] 10
W Er101 Clamp -4l 10

- Current Probes: Shows current probes with the names of their calibration
files.

| Generators T Poweer Meters T Dievices T I Probes!
Selected M ame Cal File
ki 331 411 331 411 .cpf
- Others: Shows the amplifier,
f Generatars Fower Meters T Devices T Prohes T Othersi
Erwironment impedance
() 150 ohrm () 50 chm
Amplifer
Attenugtor
Name [PMM 6000N | [ 6lae
Conducted 4-3
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Additional devices can be added to each of these tables by right-clicking
and selecting Add new.

Generators ‘f Power Meters T Devices T Frobes
B Corrm. | Start freq. | Stop freq. | Min level | taw level
Horied Neme | Bustpe| o ook | ke | MHe) | (o8l | (d8m)
DUMMYGEN GPIE | 3 = === 20000 | 00 20
Phil 3000 Rszzz | 3 T 1000 20 10
PMM 3030RS |RS232 | @ || 2000 07 10
¥ PMM30300SE USE | ¢ || 2000 07 10
PMM 30100SE | UISE : || 1000 07 10
Pk 30T0RS RS5232 4 Check Device 1000 107 10

Immunity Suite - add Generator

Instruments name i i

Instr. driver name [ |

Bustype ' v |  Bus Address |_D

Com Port num. [ al
Freguency range

Fiom o | | MHz
Level limits
From | _: to [ | dBm

Save LCloze

Devices can also be checked, modified or removed by right-clicking from
the corresponding line:

Generators T Fowar Meters T Davices
Selected Mame Busz hipe aBdLélsl-_ Egg:lgn. St[?\:'t'_:r:]q' St[cb-\!inl_flrze]q.

DUMMY GEN  GPIE ® i 0.01 20000
Fidk4 2000 Rs232 | X 3 .01 1000
PMM 3030RS  RS232 | % 1 0.009 3000

Vo CPMM3OEOUSE Tuse v w0008 | 3000
PMM 30I005E | Add new ¢ | ooos | 1ooo
Pt 2010RS Madify 0.009 1000

e ——————
Check Device

For connecting and setting the COM port of fiber optic
equipment, see the user manual supplied with the device.

Conducted



fA narda
Safety Test Solutions

- Modify: changes the properties of the device

Immunity Suite - add Generator

Instruments narme |PMM 3030USE |
Instr. ditver name PMMBDSDU |
Bus type

luse v

Freguency range

From | oo0g to | 3000| MHz
Level limits
From | 1 D_? ta | 1 D| dBm

Save Cloze

- Remove: removes the device and its driver from the list.

- Check Device: makes sure the driver is working and the device is
properly connected. This option is only available for the device selected (V).

If the device is connected and the driver has been correctly installed, the
following message will appear:

PiM 3030U5B

L

Driver kest.....Driver works correctly
Device test,, .. Device Ok

This message will appear if the device has not been connected
properly to the work setup

PiiM EP601

9

Driver test, ... Driver: works correctly
Device kest..... Erraor during Device test

If the driver of the device has not been installed properly, the screen will

show:

PiM3I030U 2

@ DLE Driver not Found

PMM 3030USB

X

Instruments comunication error is occurred.
Test will be aborted

We recommend performing a device check before starting the
calibration phase or immunity test. In any case, before calibration or
testing, the program runs an automatic check and reports any errors as
described above.

Conducted 4-5
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4.4 Diagram window The diagram window shows the setup to be followed on the basis of
the equipment selected.

Setup table Measuie

—————— (O Edit table ) Make autamatic table
PraM
{ IMMUIITY ‘

SUITE

Gererator

Ampifer

PMM 6000H ]

%ﬁ aB

AE CDHN or Clamp EU

Device
EM101
Setups T {Components: T Settings }
Generators T Power Meiers T Devices T Frobes T Others
Bus [Comm | Statfeq [ Stop fieq. | Min level | Max level
Selected ‘ Name ‘ Bustp®| iy | pon | CMH2) | MMzl | (dBm) | [dBm)
DUMMY GEN  GPIE ® 0 oo 20000 -100 20
Phit 3000 RS2 | X | 3 0ot 1000 80 10
Phibd 3030RS ~ RE232 b 1 0.003 3000 07 10
W Phitd 3030USE  USB = *® 0003 3000 107 10
PMM 3010LISB  USE = X 0003 1000 107 10 =
PMM 3010RS  RS2322 | X | 1 0.009 1000 107 10 l Exit

The selected devices (V) are shown at the bottom of the pane.

In addition to using the Components tab, you can move from one type of
equipment to another by clicking the label with the device's name

[_PMM 3030USE | i the diagram window

4-6 Conducted
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4.5 Settings

After performing the setup shown in the diagram window, the calibration
test parameters need to be set using the Measure tab:

easure T Break points T Charts
Freguency Lewel e —
Stat | 0.150/MHz  Limit 10 v Vv Dwelltime | 100] ms
Stop [ 200000/ WMHz  Tolerance 250, Vv
Step |&I o Maodulation "
@l L i) Type &—‘4 Multizcan
Step percent 0] 9 : Setup

The Multiscan feature allows you to modify measurement parameters
within a given frequency range.

P MM MULTISCAN Setup

Multi5can Options

el dtops Caten . Bwel. . Moduisbion | Depin. . table Name Level
MHz MHz z mSec % Yim
N e R -
| o Sl S
[ o E i N
o Sl Bl
[ o 2l N
[ il el
| il -
I | = |I S| =

Conducted 4-7
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With the Break Points tab, you can set the frequencies at which
measurement will be temporarily suspended to allow a change in setup.

Measure T T Chatts
Frﬁl’ﬂl—iz_ | Comment
l Stop 1 22 _I | Cambia Amplfizatore
[stpz || 32 |] Cambia Amplificatare
[stop3 || - [
[ stop4 || | |
[ stops || [ ]

Each time the

stop frequency is reached, a message will display the

scheduled action.

Break point 2 @

. %
\_!.r) Cambia Amplificatore

The break points are shown as vertical stripes in the graph.

Click OK to continue measuring.

The Charts tab allows visual modifications to suit your preferences.
For each element, click on the color shown, and change it using the
Windows color box if desired.

In this tab, you

can also move the reference level along the y-axis (+ and -

buttons), or change the power level and range (in dBm), the voltage (in V)

and the current (in mA).
Measure T Break points T Charts!
Graphtype Chart Reference position Reterence’Rangs dBm
Linear BackColor 1 Value| o0ldBin Rai e 100 ~ (B
. 3 | [ ] || al_slew e
Break ponts Grid Color | Ere R anT
Color = Trace | | |
T Generator [N [ Forward P [0
Color (] ] Monitor B [ ReversePM
Conducted
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4.6 Settings management For each new session, the default file CondDefault.tsc is loaded. To avoid
having to re-enter preferred settings, they can be saved in a single .tsc file:

Open sekting CEElHO

| The command File -> Save setting overwrites the file in use. If no file was
_| called up when the program was opened, the default file will be overwritten:
Sawe sething Chr+5 The following message will appear

Save sething as.,. Chrl+a

PMMImmunitySuite

Display k

Exit Chrl+ ]
\E’) The settifias Fle will be changed, are yvou sure?

Si | Mo

Choose YES to overwrite the file in use. Choose NO to cancel the operation
and return to the main window.

File -> Save setting as... Enter the file name assigned to the work session
and press Save.

M arme file: v [ Salva J

Salva come:; !Enunducted Irmunity Settings Files [* TSC) Vi [ Annulla J

The file can be called up at any time with the command File -> Open
setting.

Conducted Immunity Settings File Browsing && Opening

Cercain; |l'-;}\fal vl y (% (o .

: =] CordDefault. T5C
_‘J Setting_LOV.T5C
Hatait =) setting_150_400.75C

Dezkiop

Documenti
Py
Risorse del : =
computer Maome file: | Setting 10y i [ Apri ]

-

.. Tipa il | Conducted Immurity Settings Files [ T5C) v [ Amda |

Risaia et [ &pri in sola lettura

File -> Display -> Default colors is used to restore the original display.

Conducted 4-9
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4.7 System calibration You can now calculate the levels assigned to the generator in order to
have a constant voltage within the chosen frequency range.

Arrange the setup as shown in the graph:

ol

" PMM Imunity Suite - Conducted

Setup table

—————y’ () Edit table
P
IMMUIITY
SUITE
=

_j

Generator _
| statTest | [ Pause

Generator
Amplifer |- ...... MHz |
| ° dBm |

[tabe_10

| Tahle Automatic DEVICE=F-120

Coupli
u pling
Davice

Setups T Companents T Settings
@ IEC 61000-4-6
(&) CON/Clamp
Status
G Clamp + Current probe
[ Exit
4.7.1 Setup table There are different ways to create the table:

- Automatically (select Make automatic table)

- By adapting the automatically created table to the instrumentation
used (select Edit table)

- By completing the entire table manually (select Edit table)

4-10 Conducted
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4.7.1.1 Automatic table
creation

To create a table automatically:

- Select Make automatic table

3 Edit tabls ) Make automatic table

D , assign a name to the table and press Save.

I

M ame file; -EI|:I|E! (s T; [ Salva

Salva caome: :Tal:uIeFlle_s[“Fct] \:|[ Anmulla ]

- Select

If an existing table is selected, the following message will appear:

Save FILE TABLE as

' C:A\Prograrmmit PR Immunity: SuitelCalibrationsitable_10w.FCT esiste gia:
[ SostikUirio?

Choose YES to overwrite the table.
Choose NO to cancel the operation and return to the main window.

- A comment can be added, if desired.
| T able Automatic DEVICE=F-120

- Press Start test, then Abort test if you wish to terminate the process at
any time.

[ Start Teszt ‘ N [ Ahort Test l

A Pause button is also available, and becomes Continue to resume the
process.

[ Fauze ]9 [ Continue |

Conducted 4-11
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The Generator window shows the level (in dBm) entered by the
generator, at a given frequency (in MHz), to generate the voltage

required.
Generator -
. 34461MHz |
e -2.3 dBm !

The color of the dot corresponds to the color of the line on the graph.

The voltage applied will be shown in the Power Meter window.
Fower Meter Fawer Meter

¢ 1004V | B A

Values outside the selected tolerance will be shown in red; the
generator will adjust the level to bring the voltage back into range. The
color of the dot corresponds to the color of the line on the graph.

During the work session, the generator level and voltage within the
frequency range selected will be shown as a graph.

4000 i

30.00 1a.0

e T P
2000 " =l 120
fAN

10.00 f f \\-‘W = 110
I J

0.00 bt e R
]

s'é 0,00 90
2000 80
30,00 7.0
40.00 o
5000 50
0,00 40

015 z0d 401 501 801 1007 12071 14n0 1800 1800 2000
MHz

Wait for the calibration to finish.

X

L]
u%) alibration Finished

The Status window shows each operation performed by the program
during the calibration phase.

Frequency Sent

Press the Exit button to leave Conducted mode (the button is deactivated
during the calibration phase).

Exit l

Conducted
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4.7.1.2 Manual table
creation

' PMM Imunity Suite - Conducted

You may also fill in the entire table manually.

BEES

Mohe

Measure

Setup table

Freq.[MHZ]

Level [dBm]

3

01500

(%) Edit tahle

01515

01530

rdmdifi

01545

01567

Bemavs | 22 dBm |

01577

01532

[ FilTabe | | Clear Table ]

01608

01624

Digk

01641

01657

I Load Browse ‘

01674

| |

[ Save Erase |

01630

01707

01724

Table informaticon

0174

01753

01776

Table Name  None |

01734

Start .1500 MHz |

01812

Stop | 200.0000 MHz|

01830

Step 100%'

01843

Level 10.0 V|

© IEC 61000-4-5

() CON/Clamp

(&) Clamp + Current probe

Setups T

Compaonents

T Settings

[ Exit

Check the information in Setups, Components and Settings.

Go to Setup table -> Edit table.

Select the desired cell, type in the value, and confirm by pressing ENTER.

Freg[MHZ]

01500

Level [dBm]

01515

0.1530

01545

0.1561

01577

01532

01608

01624

01641

01657

01674

matean

Conducted 4-13
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The amount entered can be deleted by clicking Remove.

b mclify

[ Fill Table ][ Clear Table |

If several values need to be entered between two end points, use the Fill
Table command. The required values are generated by a mathematical
formula and marked with a red dot.

Freg.[MHZ] Level [dBm) Freg (MHZ) Level [dBm]
01500)v 0.2 oisooy o2
015758 - 01575 103
016548 - 01E54e 04
017368 - 0.1726]= 105
01525 - 01823]s 06
01g1djs - 01514]e 07
02010l - 0.2010)e 107
02itije - ozliije 108
022168 - 0.2215|e 0.9
[ 0ziz7le 10
n2443le - 02443e 11
0.2565(8 - 07566 112
nzE3le OzE3dle 13
nzezale ozezales 114
0za70le 0z970je 115
e oallgle 16
0327dle - 03274 1B
e 03433 117
036i0fs - D260 118
03730le 0z7a0je 113
0330le naga0je 120
04000V EFE L odoon)y 27 |

The Clear Table command deletes all

command must be confirmed.

Are You Sy
wank bo C

o]

of the values entered. The

re you
lear TRELE 7

Annulla

Freq[MHZ] Level [dBim]
o1500ly 0z
0.1575[y 10.2 I
01854y 0z
017y a0z
oigzzlv 0z
oiadly 0z
gzmaly 102
o211ty 0z
02216 w?
02327
02443
02565 @

0.2694] e
02628

The Table information pane displays the main measurement settings:

Table infarmation

Table Name  [None

1500 MHz|

Start L

Stop | 200.0000 MHz|
Step 1.00 %
Level 10.0 V|

4-14 Conducted
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Once all values have been entered, click Save, then type in the name of the
table and click Save again.

Dk

I Load Browse l

[ Save J [ Erase J
Mome fils; ot | [ Salva ]
Salva caome: iTaI:.Ie Files [’.‘.Fct] vi [ Annulla ]

If an existing table is selected, a confirmation message will appear to make
sure you want to overwrite the file.

Sawve FILE TABLE as

] Z:AProgrammilPrM Immunity SuitelCalibrationsitable_10w.FCT esiste gia.
. Sostituirlo?

The Erase command deletes all data in an existing table. Select the
table in the ERASE FILE TABLE window and click Open, then confirm the
command.

ERASE FILE TABLE RIX

Cercain; |l:‘} Calibratiors ¥ @ 7 T

i=litable_ 10w, FCT
i@] table_10w_riod.Fot
Recent

=n,
]

Desktop

&

Documenti

Lﬁi

Rizarze del ;
compriter Name file: |tab|e_'| Dv | [ Apri ]

~'T'! Tipo file: | Table Files [* Fet] v o |

[ Apri in sola lethura

Risarse dirate

table 10v.FCT

9 Are You Sure you
-\;/ wank ko ERASE IT
FROM Disk

[ Ok ] [ Annulla

Conducted 4-15
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4.7.1.3 Modifying an
existing table

' pMM Imunity Suite - Conducted

table 10w Setup table Measure
Freq [MHZ] Level [dBm) -
0.1500(v -28
01515/ -2.8
0.1530(v -28 Modify
oiseEly 28 el |
01561y 2@ | Remove | L |
¥ 2
L s | Futatle | [ cearTabe |
0.1608( -2.8
0.1624| -2.8 Disk.
01641 [V -2.8
TAES7|v g I Load Browse l
01674V -28
01630y =28 [ Ve | [ Eigte |
01707V -28
0.1724| 2.8 Table information
01741 -2.8 —
01753 -28 Table Name  [table 10v |
01776l 28 Start 1500 MHz|
0.1794| -2.8 —_——
0.1812)v -28 Stop ~200.0000 MHz|
0.1830]v -28 Step 1.00 q@]
01a4a)v 28 Rd| —_—
Level [ 10.0 V|
Setups T Compaonents T Seftings 3 T able Automatic DEYICE=F-120
Measure T Break points T Charts

Frequency Level = =

Start Limit [10 | V Dwelltime | 100 ms

Stop Tolerance 2.50-_ v

Step 1'000.5 o M odulation

900.000] M Type  |IntAM 1KHz | Mutiscarn

Step percent Depth 0] % EIanis SAD. I Exit

An existing table can be adapted to the instrumentation used.
Check the information in Setups, Components and Settings.

Go to Setup table -> Edit table.

4-16 Conducted



fA narda
Safety Test Solutions

Call up a previously created table by clicking Load_Browse, then
selecting the table and clicking Open.

Dizk

I Load Browse l

[ oe |_om |

Table File Browsing & Opening

Cerca im: |D Calibrations V| T e O

-

Recent

Desktop

Documenti
3
Rigorze del ) -
computer Maome fils; [table_10y ™| [ Apni ]

-

.. Tipo file: | Table Files (* Fet] v [ Aoua |
[ &pri in sola lettura

Rizorze direte

Select the desired cell, click Remove, type in the new value, and
confirm by pressing ENTER.

tablz 10v
Freq.[MHZ) Lewvel [dBm)

oisoo)y 28
01516y 28 B
o150y 28
0is4Ey 28
oiselly 28
01577y 28
oisaz|y 28 badify
O1e0e[y 28 - |
1624 28 I Remave l Faen |
o1ed1ly 28 3
i S [ Fill T able ] | Clear Table ]
DIe7dly 28
mACcanl s 2 Q

Conducted 4-17
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To delete all data, select Clear Table and confirm.

<> fire You Sure you
! warit to Clear TAELE 7

(0.4 | annulla

If several values need to be entered between two end points, use the Fill
Table command. The required values are generated by a mathematical
formula and marked with a red dot.

able 150400 tabla 150400
Freq.[MHZ) Level [dBrm] - Freq[MHZ) Level [dBrn) -
gas00lv. 0z B ois00)v A0z
057 0.2 0157|¢ 02
04V 02 01Es4|y 07
0A7EV 0z 01736 A0z
0.1823e 0igz3ls 04
0.1914e 0igidle 07
0.2010| e 0zoi0le 09
0.2111|e 02iie iz
02216l 114 0226 14
023zl 14 023y 1.4
nzas3lv 114 02483y 14
025EE|V 114 075EE| 1.4
Doead|v 114 0ZE5d|y  d1.4
nzEzlv 114 02828y 14
n2ailv 414 Er] PR
gaialy 414 oFgy 14
R T naz7aly azd
nadzsly a7 o3|y 21
T ] T
0amy a2 oEEly dzd
gase0ly. 21 naganly 21
o4y 121 Ed namonly 21 Bd

The Table information pane displays the main measurement settings.

Table infarmation

Table Name  [None |
Start 1500 Wiz

Stop | 200.0000 MHz |
Step 1.00 % |
Level 10!]\-’

Conducted
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Once all values have been entered, click Save, then type in the name of the
table and click Save again.

Dk

I Load Browse l

[ Save J [ Erase J
Mome fils; ot | [ Salva ]
Salva caome: iTaI:.Ie Files [’.‘.Fct] vi [ Annulla ]

If an existing table is selected, a confirmation message will appear to make
sure you want to overwrite the file.

Sawve FILE TABLE as

] Z:AProgrammilPrM Immunity SuitelCalibrationsitable_10w.FCT esiste gia.
. Sostituirlo?

The Erase command deletes all data in an existing table. Select the
table in the ERASE FILE TABLE window and click Open, then confirm
the command.

ERASE FILE TABLE RIX

Cercain; |l:‘} Calibratiors ¥ @ 7 T

i=litable_ 10w, FCT
i@] table_10w_riod.Fot
Recent

=n,
]

Desktop

&

Documenti

Lﬁi

Rizarze del ;
compriter Name file: |tab|e_'| Dv | [ Apri ]

~'T'! Tipo file: | Table Files [* Fet] v o |

[ Apri in sola lethura

Risarse dirate

table 10v.FCT

9 Are You Sure you
-\;/ wank ko ERASE IT
FROM Disk

[ Ok ] [ Annulla
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4.8 Immunity test WITH
Impedance
Requirements
(Setups)

If an injection clamp is used, the AE configuration must present
common-mode impedance (consult EMC regulations for further details).

If the impedance requirements are satisfied, select CDN/Clamp.

7 PMM Imunity Suite - Conducted

4-20 Conducted
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IMUIITY
SUITE
Generatar
i
Arnplifer M
%ﬁ {B
AE CDN or Clamp EU
Device
F-120
Setups T Components T Settings

@ IEC 61000-4-6

) Clamp + Cumert probe.
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4.8.1 Starting the test Go to Measure.

B

EEX

" PMM Imunity Suite - Conducted

Setup table Measure
40.00 Generator
Frequency
30.00
3977 MHz

20,00 Lewal

o L] -2.8 dBm

0.00 [ [
£ 000
m Messues
T

2000 :

-30.00

-40.00

H0.00

|
000
018 2041 401 E0.1 801 1007 1201 140.0 160D 180.0 200.0 [ Measure ]
MHz

Abort Test H Pause

) = Statuz
L il Sending Level

]
=

il - Forward PM - = i
] Reverse Pt I 6.7|ma ¥ siael100mA _‘ Exit

Matite

Click Start Test.

If no setup table has been selected, the following message will appear:
PMMImmunitySuite

Click OK, then select the table and confirm with Open.

Table File Browsing & Opening @@
D i = E-

Cerca in: | £ Callbrations v

10 FCT
I able_10v_mad Fct

Risaisa il
computer | Mo fil |ate_10 v [ _ami |

i‘g Tipo fil | Table Files [°.Fet] | [ Aonuta ]

[ &g ity sola létturs

Risorse di rete
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Otherwise the message that appears is as follows:

PMMImmunitySuite Ea

Selected Calibration Table is "table 104", wiould you like ta change &7

= J(w ]

Choose Yes to view the Table File Browsing & Opening window and
select a different table. Choose No to use the file shown and open the
following data entry window (the date and time are entered

automatically).

Immunity Suite - Info & Log

Test Report
Date  |0212:2009 | Time  |1239.18 |
Title | [[.] Company | |
EULT. | | sm| |
Ambient
Temperature | | Humidity | |%  Bum. pressure | imh
Table table_10v Operator |
[Note

Done

Enter the name of the immunity test.

Title || |E]_

Click [I] and enter the test name, then Save.

Marme file: D:-n-:luc:te-:l test 104 v| | Salva |

Sahva come: | Test Files [ tu) x| Annula

If an existing test is selected, a confirmation message will appear.

Save File Report as x

"j :\Prograrmmi{PMM Immunity Suite\Reports\Conducted_test_80_90.txt esiste gid.
L

Soskituirlo?

Fill in the fields Company, E.U.T., S/N, Temperature, Humidity, Atm.
Pressure, Operator and Note.

Conducted
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The data entry window is now complete:

Immunity Suite - Info & Log
Test Report

Date 71112009 | Time  [15.36.29]

Title |Conducted test_10v.bt |[.] Ccompany [Narda STS

E.LLT. INome del dispositivo softo test | SN [FRO0154231 |
Ambient

Tempermulei 22'5 Humidity | 50(% At pressure | 11ggi|nh
| E———— ! 1 ,

Table [table_10v | Operator [Rossimaria |

MNote:

Confirm with Done to start the immunity test.
If an existing test is selected, a confirmation message will appear:

IF MO the mew data will be append
to the end of existing file.

f wiollld you like to cancel the old file?

(= JCw ]

Choose Yes to overwrite the data with the test in course.

Choose No to append the new data.

' PMM Imunity Suite - Conducted

EEX]

Setup table Measure
40.00 Generator
Frequency
30.00
54.2432 MHz

20.00 Livel

. ® -1.5 dBm

0.00 | RF
=
= 1000
m Measures

2000 '

<30.00 i

-40.00

000

1y
000
015 201 40.1 B0 80.1 1004 1201 140.0 1600 1800 200.0 [ Measure ]
Abort Test l [ Pause ]
it
i : - 5
Status
bt Sending Level ‘
= Ratige[100mA | Exit |
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During the test, the Generator window shows the level extrapolated
from the setup table and used by the generator to obtain the required

voltage.
The color of the dot corresponds to the color of the line on the graph
Frequency .
6101 MHz

Level

¢ -2.8 dBm

During the test, the frequency range and generator level will be shown in
graph form.

40,00

a0.on

20,00

10,00

0.00

10,00

dBm

-20.00

30,00

40,00

0,00

-B0.00
015 201 401 B0.1 a0 1004 1201 140.0 1600 1800 200.0

MHz

At any time, the test can be terminated by clicking the Abort Test button
and confirming:

ABORT TEST

2 Sure you wank
.\:{}

Eo FIMISH?

(0] 4 Annullz |
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The Pause button can also be used at any time to stop the test
momentarily (the generator is set to RF OFF).

In this state, an earlier situation can be recreated or a later one can be
simulated; click the RF button (the generator is set to RF ON), adjust the
frequency and level with the arrows, and click Measure to display the
voltage.

Ge_ner_atnr _
Frequency
(A
8306 MHz 5
Lewel
¢ -2.8dBm |5
[ RF |
Measures
[ Measure ]

Each time the Pause button is clicked, the following window will appear:

000 Immunity Suite - Info & Log

Test Log
.00 Time
2000 Frequency
Level
10.00
‘ Monitor
0.00 Forward
—
i Reverse
= 000
0 MNote:
2000
-30.00
-40.00
50.00
6000
015 201 401 £0.1 801 1001 1201 14 | save |[ close |

hH=
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Pressing Save assigns a marker to the current position for future
reference. At the end of the test, the saved information can be viewed

simply by hovering the cursor over the marker.

¢ @ O T [ T[]

IMirker n=1
Fredq.=138.2148 MHz
Level =-1.8 dBm

lin'lullitor e FT
——Fwil = - —
- Rev=-.. —
— S
The button will now read Continue to resume the test.
40,00 0 @
30.00
20,00
10,00
0.00 =
—
g_E:- 4000
-20.00
-30.00
40,00
A0
50,00
015 201 4011 B0 an 1001 1201 140.0 TR0 1800 2000
MHz

The status window shows each operation performed by the software

during the test.
Frequency Sent

The end of the immunity test will be announced with the message:

X

L3

\:E‘) Test Finished

Conducted
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When the test is over, the graph can be saved in .omp format by right-
clicking anywhere in the graph and selecting Save bmp.

40,00 o @

3000

20.00

10.00

0.00

1000

2000 l;m Savetobmp |

30,00

dBm

-40.00

H0.00

-E0.00
015 201 401 601 0.1 1001 1200 140.0 1600 1800 2000

MHz

In the next window, assign a name to the graph and press Save.

Marme file: |:|r-5| | = i s | V| [ Salva ]

Sahva come: | bitrriap [, brap) vl[ Annulla ]

The saved graph can be inserted into a text file using the Editor feature
(see the Editor section for details).

Press the Exit button to leave the immunity test..
[ Exit |

Conducted 4-27
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4.9 Immunity test If the impedance requirements cannot be met, the current produced by
WITHOUT impedance the induced voltage must be checked using a supplementary probe
requirements (Setups) placed between the injection clamp and the EUT (see EMC regulations

for further details). For this configuration, select Clamp + Current probe.

' MM Imunity Suite - Conducted

3 "
\ PRAM

IAMUINTY
SUITE

Gernerator

PMM 3030USE

Power Meter

Amplifer

PN G000H |

EU
Setups T Compaonents T Settings

® IEC 61000-4-6

() CON/Clamp

This procedure provides only significant differences with respect to the
previous test.
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4.9.1 Monitoring the Go to Measure.
current

' PMM Imunity Suite - CondLRted

Setup table T Measure
40.00 100.0 Geherator
525 i i Frequency
SO0 [
1624 MH=z
2000 ea0 Level
s s ® -2.8 dBm
0.00 600 | s
£ qoo0 5003
m o | Measues =
-20.00 ann Manitar
* 2.03 mA
30,00 0.0 EE—
-40.00 200
000 1ag e
H0.00 of |
018 201 401 60,1 801 1007 1201 1400 1EDO 1800 2000 [ MEESIIE |
MHz

Abort Test l [ Pause

Statuz
Sending Level

[ Exit |

The example below shows the current and the generator level during a test
in which the current limit is exceeded and then brought back into range by
the software. The correct generator levels will be saved and used during
the second sweep.

40.00 1000
30,00 500
2000 80.0
10.00 700
0.0 L__]\ B0
] Y
E / \ -
E qnm 003
i3] / =
2 T
2000 \; 400
30,00 f/ 00
)
AQ.O0 !"/ 200
,_(f
50,00 e \L/ 100
.
—
5000 00
015 201 401 BD1 BT 1001 1200 1400 fE00 1800 2000

MHz
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When the process has finished, you can save the new table calculated
during the first sweep. If no name is assigned, the program will use the
name of the previous table and add "_ modified" (e.g. tabc_
10v_modified.fct).

After the file is saved, a prompt will appear to conduct a second sweep
with the new table.

\“./ ‘Would vou like to start the second sweep

= JCw ]

The graph below shows the new generator levels applied during the second

sweep.
R|C | &l
Setup table Me
A0.00 100.0 Gensrator
" [ Frequency
0.00 900
200.0000 MH
2000 0.0 To
10.00 200 [ ] 1.3 dBm
.
000 o \—i:'li OFF
- i ~ .
= 000 003
] TR | Messures
-20.00 ann Moritor
-30.00 0.0
4000 200
K000 0.0
60.00 0 - g
018 201 401 601 a0 101 120 1400 160.0 18000 2000 E
MHz
Setups T Components T Settings | 1
Pa
Measure T Break points T Charts Start Test | Pat
Franh hire Chatt Febersrrs nnsitin RlafarmnrRanne dim | ¥
< | >

At the end of the test, the table will appear with the new values marked

by a red dot.
L 1Ebd | -T2
017361 102
01823 e -10.4
01314 |= 1007
02010( e -10.9
02111 | = 11.2
(g B i Ml P 14 4
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5—-PMM Immunity Test

Automotive
5.1 Introduction to The purpose of the test is to check the immunity of equipment, individual
conducted mode devices or systems to disturbances caused by radiofrequency
electromagnetic fields to connection cables, power cords, signal lines and
" MM Immunity Suite Rel. 2.06 (10/12) ground wires. The standard for equipment, setup and procedure is EN
61000-4-6.

Radisted  Chri+R
4D
Chrl+M

Mew Automotive Key Code

Exit

Loading Automotive Module
—

" PMM Immunity Suite Rel. 2.06 (10/12) - [Automotive]

PIAM
IMMUHITY

Generator
GEHNERATORE 3030

=

AE EUT
[DEVICE HAME]

iSetups 1 Companents [ Sizliinge

®1S0 11452 - 4 OIS0 11452 -5

3

() B CI + Curent Probe

Exit

Fig. 5-1 Main window - Automotive

This window contains:
Menu

Diagram window
Function tabs
Setup table
Measure;

grwdE

Document PMMISEN-21102-2.06 — © NARDA 2012
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5.1.1 Automotive option
activation

(~NOTE

" PMM Immunity Suite Rel. 2.06

Open 3

e dutamative

Exit

fA narda
Safety Test Solutions

The Automotive section of the Software suite is an optional
feature.

To enable the Automotive test, use the Automotive Key Code tool in the
program.

For further information on software installation refer to the “Installing
the program” chapter.

Click on “File” and choose "New Automotive Key code” for running the
Set code utility, so getting the following window:

Instruments name | PMM3030 v |
Bus type |[R5237 w Comm Port n®
K.ey code

|EI'I 2345675901 2345672901 2345675901 23456729 |

1 ) [ e |

Select the proper instrument model, the bus type and eventually the port for
communicating with it, and simply copy the 40 Digit Serial Code in the Key
Code text box, then select Window and select the Try button.

This message appears when the Key code is not valid.

PMMImmunitySuite X

L] "_n. wWrong Setial Mumber 1D
]

Or it is not the right code for your instrument:

@ Sorry, Your key code is nok correct! Contack your dealer For any questions,

5-2 Automotive
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(FNOTE

5.2 EN 61000-4-6
Setups

It will be shown the following progress bar indicating the module is being

loaded.

Loading Automotive Module
—

This means also the Key Code has been successfully stored.

Then the module is ready to be used.

To use the Automotive tool, the registered PMM signal generator must be
correctly connected to the PC running the software and switched on.

If the generator is unconnected or switched off the following message
appears:

PMM Immunity Suite

PMM Generator not Found, Connect and swikch on PMM Generator and retey,

Once Automotive mode is run, the type of setup needs to be chosen.
The program offers:

-1SO 11452-4 with BCI and, in case, Current Probe

- 1SO 11452-5 with Stripline

Setups T Compaonents T Settings

©i1S0O 11452 -4, OIS0 11452 -5

®ECI

() B CI + Current Probe

Automotive 5-3
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5.3 Equipment selection
(Components)

In this phase you will select the equipment to be used during calibration or
testing. The program divides equipment by type; for your convenience,
drivers from the PMM family can be used. To enable the desired
module, double click the corresponding line (a V will appear next to the
instrument selected).

- Generators: Example list of the available field generators

Generators T Paower Meters T Field Meters T Devices T Current Probes T Others
skt | Wame | s swupe| B oo Satica | Stniea [ Mikw | Mol
Y ooowE7O204  RS232 # 1 0.003 3000 107 1o

STUB3030 LsE b b 0.009 3000 107 10
PrAtd 3000 Phdkd 3000 R5232 x 2 0.01 3000 -80 10
Phdtd 3010 Phdrd 3010 LISE ® ® 0.003 1000 107 10

- Power Meter: Lists the available power meters

Generators Power Meters T Field Meters T Devices T Current Probes T Others
Sokcied|  Nome | Posion | SN | Buupe | Br |"om| Stica | Seaiea | Melewl | Marlew
Monitor | 00010317
FPMMEE30 | Fonward | 00CMW3<10302 UsSE x® x® 0.009 3000 -40 30
Feverse | DOOWESO306
Forward | 000310302
W 24 PMMEEI0 Reverse | O00WESIZ06 UsSE x® x® 0.009 3000 -40 30
Forward PRIMARY
DUAL EEOD Pevarse | CEFMMDARY R5485 0 3 n0.m 1000 -40 27
- Device: Includes all BCl models.
Generatars 1 Pawer Meters 1 Field Meters |l IDevices|
Mir level | Max level
Selected MHame 5/M Type (dEim] [dBm]
W DEVICE MAME Device 5/M | B.C.I. 30

- Current Probes: Shows current probes with the names of their calibration
files.

| Generators T Power Meters T Devices T i Probes!
Selected M ame Cal .File
W 33141 331 411 .epf

- Others: Shows the amplifier,

Generators T Power Meters T Devices T Frabes T Others!

Environment impedance

%) 150 ohm {23 B0 ahm
Amplifer
Atfenuator
Name [PMM 6000N | [ &lan

5-4 Automotive
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7—NOTE

Additional devices can be added to each of these tables by right-clicking

and selecting Add new.

Generators ’f Power Meters T Devices T Frobes
B Cororm. | Start freq. | Stop freq. | Min level | Maw level
it Neme | Bustype| o ook | ke | MHe) | (dBm) | (dem)
DUMMYGEN GFIE | & = =% | 20000 100 20
Pkt 2000 Rszzz | i T 1000 20 10
PMM 3030RS  RS232 | ¢ || 2000 07 10
¥ PMM30300SE USE | ¢ || 2000 107 10
PhM 3010USE | LISE : || 1000 07 10
PMb 2010RS RS5232 4 Check Device 1000 107 10

Immunity Suite - add Generator

Instruments name

Instr. driver name P 3000 v

Bus type R5232 Comm Portn®| 1
SN

Frequency range

From 0.01| to 3000 MHz
Level limits

From -80 o 10/ dBm

Save LCloze

Devices can also be checked, modified or removed by right-clicking from
the corresponding line:

Generators T Power Meters T Devices i
Buz |Comnr,| Start freq. | Stop freq.
Selected Mame Busz type adice | port iMHzZ] (MHz]
DUMMY GEN | GPIB ® i 0.01 20000
Fid 2000 RS232 | X 3 .01 1000
PMM 3030RS  RSZEZ | X 1 0.009 3000
Vo iz Mol 0.009 3000
Prh 3010USE | Addnew ¢ ooos 1000
Phibd 3010RS Madify 0.009 1000
 — ———

Check Device

For connecting and setting the COM port of fiber optic
equipment, see the user manual supplied with the device.

Automotive 5-5
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- Modify: changes the properties of the device

Immunity Suite - add Generator

Instruments name [PMM 30300SE |
Instr. driver name [Prma0300 |
Bus type |U S8 v |

Fregquency range

From | 0oo0a e | 3000] MHz

Level limits

From | 10_? to | 1D| dBm
ose

It is possible to modify any of the parameters but the name.
- Remove: removes the device and its driver from the list.

- Check Device: makes sure the driver is working and the device is
properly connected. This option is only available for the device selected ().

If the device is connected and the driver has been correctly installed, the
following message will appear:

PMM 3030058

i ..... Drriver works correcthy
\'\J ..... Device Ok

This message will appear if the device has not been connected
properly to the work setup

PiM EP601T

Driver test.. ... Driverwarks correctly
Device test..... Error during Device test

If the driver of the device has not been installed properly, the screen will
show:

PMM3030U

OCE Ciriver nok Found Instruments comunication error is occurred.
Test will be aborted

PMM 3030USB

We recommend performing a device check before starting the
calibration phase or immunity test. In any case, before calibration or
testing, the program runs an automatic check and reports any errors as
described above.

Automotive
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5.4 Diagram window

The diagram window shows the setup to be followed on the basis of
the equipment selected.

" PMM Immunity Suite Rel. 2.06 (10/12) - [Automotive]

T File  view
Al
Setup table Measure
Generator
PMM Frequency
" 80.000
Leval
[ ] —
Genrator [ RF ][ WoD
GEHERATORE 3030
Measures
Amplifer I
-40 dB 40dB
[_Prmsooon |
[Crmmsooon 01 “Grpy e 1
Forward
[ ] —
AE [ EUT feverse
- L J -
Device
DEVICE NAME|
( Measure |
Setups T Components T Settings
Generators T inarMElersT Field Meters T Devices TCurrentF‘thsT Others Start Test Pause
Bug |Comm.| Start fieq. | Stop freq. | Min level | Max leve
Selected Warne ‘ SN ‘Bustype i | oot | (Ha) e | e |
Y IGENERATORE 3030 | ¢ OOOWETD204  RS232 b 1 0.009 2000 07 10
STUB3030 STUB3030  USE ®o® 0.009 3000 107 10 S
PHM 3000 PMM3000 | RS232 X 2 ] 3000 80 10 Status
PMM 3010 Phit 3010 USE b3 ® 0.003 1000 107 10
sl Exit

The selected devices (V) are shown at the bottom of the pane.

In addition to using the Components tab, you can move from one type of
equipment to another by clicking the label with the device's name

[_PMM 3030USE | i the diagram window

Automotive 5-7
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5.5 Settings

After performing the setup shown in the diagram window, the calibration
test parameters need to be set using the Measure tab:

Setups T Caornponents T Settings ]
Measure T Break points T Charts
Frequency Limit narme Madulation
Start 0.090 |MHz [Default |E] Type | Int AM 1KHz v
Stop 400.000| MHz Power limit Factor X Depth %

Step MHz

[ Step percent

Peak conservation

Multizcan

Dwell Time ms

In the limit box there is also the choice for the Peak conservation. This is
useful to satisfy those regulations requiring that under the condition of
amplitude modulated signals the peak level must be the same of the
unmodulated ones used for system calibration. It works both for AM and
Pulse modulations.

All the modulation types, most common in the standards, are available
depending on the model of the generator in use.

The Multiscan feature allows you to modify measurement parameters
within a given frequency range.

PMM  MULTISCAN Setup

MultiScan Options

Ak dtop oten . BDwek. . Moddsbos | /Dspin. table Name Leve]
MHz MHz = mSec = Yim
C | C | C O e =[] -
| | S A=
[ E i S
[ | B Sl
[ =) 1
[ | i Sl
N o Bl -
[ i S

Automotive
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With the Break Points tab, you can set the frequencies at which
measurement will be temporarily suspended to allow a change in setup.

Measure T T Charts
[ Freq. MHz | Comment
st |[ 2 || Carbis Arpificatore
Stop 2 | | .32 | |. Cambia &mplificatore
[ stop3 || | |
[ Stop4 || | [
| sops || |

Each time the stop frequency is reached, a message will display the
scheduled action.

Break point 2 @

L
":!r) iZambia Amplificatore

The break points are shown as vertical stripes in the graph.
Click OK to continue measuring.

The Charts tab allows visual modifications to suit your preferences.
For each element, click on the color shown, and change it using the
Windows color box if desired.

In this tab, you can also move the reference level along the y-axis (+ and -
buttons), or change the power level and range (in dBm), the voltage (in V)
and the current (in mA).

Break points

Color 1 Trace
7 [] Generator [l ] Forward PM
Lrzor

Color — ] Monitor B [ ReversePM

Measure T Break points T 3
Graph type Chart Reference position Reterence’Rangs dBm
Linear BackColor [ ] Value| 0/dBin Range [100 + |qB
+ I |
Grid Color = :] ;
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5.6 Settings management For each new session, the default file CondDefault.tsc is loaded. To avoid
having to re-enter preferred settings, they can be saved in a single .tsc file:

Open sekting el

| The command File -> Save setting overwrites the file in use. If no file was
| called up when the program was opened, the default file will be overwritten:
Save sething Chrl+S The following message will appear

Save sething as.,. Chrl+A

Display 9 . PMMImmunitySuite

Exit kel *
\%) The settirias Fle will be changed, are yvou sure?

Si | Mo

Choose YES to overwrite the file in use. Choose NO to cancel the operation
and return to the main window.

File -> Save setting as... Enter the file name assigned to the work session
and press Save.

Mome file: | Settingz-Automotive b | [ Salva ]

Salva comne: |.-'1'-.ut|:|mu:|ti\-'e Settings Files [*tza V| [ Annulla ]

The file can be called up at any time with the command File -> Open
setting.

Automotive Immunity Settings File Browsing & Opening

Cercain: |lﬂ\fal v| 2T o
.y [ sutaDefaul. 754
| ﬁ F'.utl:lrru:nti'-.-'e.t-.:a
Documenti
recenti
=
Desklop
Dacumenti
Rizorse del
carmputer MHorme file: |.¢\ut0m0tive.tsa V| [ Api l
.‘é Tipo fie: | Automotive Seftings Files [*.tsa] v [ Annula |
i Tl [ Aspri i sola lettura

File -> Display -> Default colors is used to restore the original display.
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5.7 System calibration You can now calculate the levels assigned to the generator in order to
have a constant voltage within the chosen frequency range.

Arrange the setup as shown in the graph:

" PMM Immunity Suite Rel. 2.06 (10/12) - [Automotive]

T File view x
R|lcC B &
Setup table Measure
(O Edit table
PRI
IMMUHITY
SUITE |tab_DefauIt

Table Automnatic DEVICE=DEVICE NAME

Generator
Generator
Amplifer (] | ______ MHz |
-40 dB -40 dB
00 Repi coupler U o dBm |
SPrrEEI0 Mari
anitar
0010317 ® mA
: b | |
BCI tanitor Farward
I
HJ]]} " ® dBm |
DEVICE NAME] Feverse
o - dBm |
Setups T Components T Settings
@ 1S0 11452 - 4 O 1S0 11452 -5
@ EBCI
Status
() BCI + Curent Probe
[ Exit
5.7.1 Setup table There are different ways to create the table:

- Automatically (select Make automatic table)

- By adapting the automatically created table to the instrumentation
used (select Edit table)

- By completing the entire table manually (select Edit table)

Automotive 5-11
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fA narda
Safety Test Solutions

To create a table automatically:

- Select Make automatic table

) Edit tabls ) Make automatic table

Gl

- Select , assign a name to the table and press Save.
Mome file: (tab_Defaul 44T vi[ sava |
Salvacome: | Automotive BCI Table Files [*.44T) v | annua |

If an existing table is selected, the following message will appear:

Automotive Immunity Settings File Browsing && Saving |

"j C:\PrograrmmiiPMM Immuniky SuiteiMariautomotive. tsa esiste gia.
L

Soskituirlo?

(s JCw ]

Choose YES to overwrite the table.
Choose NO to cancel the operation and return to the main window.

- A comment can be added, if desired.
[T able Automatic DEVICE=F-120 [

- Press Start test, then Abort test if you wish to terminate the process at
any time.

| StartTest | N | Abort Test |

A Pause button is also available, and becomes Continue to resume the
process.

[ FPauze l% [ Continue |
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The Generator window shows the level (in dBm) entered by the
generator, at a given frequency (in MHz), to generate the voltage

required.
Generator o
| 3.4461 MHz |
™ -2.3 dBm |

The color of the dot corresponds to the color of the line on the graph.

The voltage applied will be shown in the Power Meter window.
Fower beter Fawer Meter

o 1oV sV

Values outside the selected tolerance will be shown in red; the
generator will adjust the level to bring the voltage back into range. The
color of the dot corresponds to the color of the line on the graph.

During the work session, the generator level and voltage within the
frequency range selected will be shown as a graph.

40,00 Tl
a0.00 130
Fre s S W v
2000 N ety 12.0
A
10.00 f i \\,.-'\h,,\ P
F -
0.00 bt L g
e
c’é 0,00 90
2000 8.0
4000 7.0
40,00 B0
0,00 50
£0.00 40
015 201 401 B0.1 g01 1001 12071 1400 1BDO0 1BO0 2000
MHz

Wait for the calibration to finish.

L]
“:\la) Zalibration Finished

The Status window shows each operation performed by the program
during the calibration phase.

Frequency Sent

Press the Exit button to leave Conducted mode (the button is deactivated
during the calibration phase).

Exit l
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5.7.1.2 Manual table You may also fill in the entire table manually.
creation

' PMM Imunity Suite - Conducted Q@ *

Measure

Monhe
Freq [MHZ] Level [dBm) - =
01500|s - (#) Edit table
01518
01530
01545
01561
01577
01532
01608
01624
01641
01657
01674
01650
01707
01724
01741
01759
01776
01734
01812
01830
01843

Setup table

----- e adifys

= [ Reow ] [Z2E0 ]

— [ FilTabe | | ClearTable ]

----- Diizk.

I Load Browse ‘

- [ osae [ e |

..... Table information

..... Tahle Name g.l.*l.;)ne |
----- Start | .1500 MHz]

_____ Stop | 200.0000 MHz]
----- Step 1.00 %|

Level I 10.0 V|

Setups T Companents T Settings

© |EC 61000-4-5

() CON/Clamp

(& Clamp + Current probe

[ Exit

Check the information in Setups, Components and Settings.
Go to Setup table -> Edit table.

Select the desired cell, type in the value, and confirm by pressing ENTER.

Freg.[MHZ] Level [dBm]
01500

01515 i
0.1530
0.1545
01561
0.15%7
0.1532
0.1608
01624
0.1641
0.1657
01674

nAean
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The amount entered can be deleted by clicking Remove.

P oclify
[ Fill Table ][ Clear Table |

If several values need to be entered between two end points, use the Fill

Table command. The required values are
formula and marked with a red dot.

Freg[MHZ] Level [dBm) Freq [MHZ) Level [dB m]
0.1500]v 0.2 | R T
015758 - 01575 103
01654(@ - 01E54e 104
017368 -~ 0.1736|e 105
015235 - 01823(e 06
01914js - 01514]e 07
02010je - 0.2010]e 107
021l|s - ozl 108
02216|e - 0.2216|e -10.9
023278 - 0ziz7ls 110
024438 0z443e 111
025668 0Z566|e 112
0Z63tle OzE34e 113
0ze2ale ozezgls 114
0za70le oz970je 115
e Oallgle 116
03z7dle 03274 1B
0343Ge 03438 117
e DzEl0je 118
0.3730( - 0z7a0je 113
D3g0le nzg0e 120
0.4000]v EFE L odooo)y 121

The Clear Table command deletes all

command must be confirmed.

generated by a mathematical

of the values entered. The

Freq.MHZ] Level [dBm]
oiso0ly a0z
057 a0z [
0IEs4Y a0z
0373y a0z
oigzaly a0z
g4y anz
ozoioy 0z
33121; B .l '? fire You Sure you
. o :
02327 (’; warnt Fo Clear TAELE 7
0.2443(»
0.2566|»
0.2694[= oK | annulla
0.2828]s

The Table information pane displays the main measurement settings:

Table infarmation

Table Name iﬁ_ﬂ;g[l_ga_ |
| .1500 MHz|

Start L

Stop | 200.0000 MHz|
Step 1.00 %)
Level 10.0 V|
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Once all values have been entered, click Save, then type in the name of the
table and click Save again.
Digk,

I Load Browse l

[ we | e |

Mome file: Calibration-table. 44T v [ sava |

Salva come: |Ta|:|le Files [* A4t V| [ Annulla ]

If an existing table is selected, a confirmation message will appear to make
sure you want to overwrite the file.

Save FILE Table as

'E i\ ProgrammitP R Irnrmonity SuitehiZalibrations\Calibration-table, 44T esiste gia,
. Sostituirlo?

(s JC= ]

The Erase command deletes all data in an existing table. Select the

table in the ERASE FILE TABLE window and click Open, then confirm the
command.

ERASE FILE TABLE

Cercair: | |9 Calibrations

v o2 m
-_ Calibration. A4T
i Ea || Calibration-table, 44T
Diocumenti
recenti
G
Desktop

L)
=) o
Y a
i = 3
¢ E] #
@ »
=

Rizorze del
computer Mome file: |Ealibration-table.A4T V| [ Apri |
" Tipo il [T able Files .41 ol [ Annuta |
o i [ Apriin sola lettura

Calibration-table.A4T [

9 Are You Sure you
x_-:/ want ko ERASE IT
FROM Disk 7

[ 8] 4 l [ annulla

5-16 Automotive



A narda

Safety Test Solutions®

5.7.1.3 Modifying an
existing table

' pMM Immunity Suite Rel. 2.06 (10/12) - [Automotive] (=13
T File  View HEE
RIC| M|
Calibration-table Setup table Meazure
Freq [MHZ] Level [dBm] -
0.090[v 28 (%) Edit table ) Make automatic table
0.091]v 2.8
0.092[v 2.8 b adify
0.093)v 2.8
0.094[v 28 [ Remaove l |E |
gggg :: gg [ Fill T able ] [ Clear Table ]
0.096]v 2.8
0.097v 28 Digk.
gggg $ ;g [ Load Browse l
0100y 2.8
o1y 28 [ s | [ Ewe |
0102y 2.8
0103 2.8 T able information
0104y 2.8
D10 28 Table Name Calibration-tabl
01077 28 Start 0.090 MHz
0108 2.8
0.108(v 2.8 Stop 400.000 MHz
ooy 28 Step
0111y 2.8
0A12v BT Level 100V
omaly 28 |~ Device [ 1]
T able Automatic DEYICE=F-120
Setups T Components T Settings ]
Measure T Break points T Charts

Frequency Limit name

Stat [ 0.090|MHz  [efaut |[;)  DwelTime ms

Stop 400000 MHz  Power limit Factor | 4] x

Step %o Madulation :

Type |Int AM 1KHz v Muliscan [ Exit
Step percent Depth %

An existing table can be adapted to the instrumentation used.
Check the information in Setups, Components and Settings.

Go to Setup table -> Edit table.

Automotive 5-17
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Call up a previously created table by clicking Load_Browse, then
selecting the table and clicking Open.

Dizk

I Load Browse l

[ we | e |

Table File Browsing & Opening E]
Cerca in; Elﬂ Calibrations vi ) 11 S

8} [ caiibration. 447
" :} [=calbor ation-table. 4T

Dacumenti
recenti

Desklop

ad

Dacumenti

=1

Rizorze del : |
computer  Mame file | Calibration {able. 44T vl s ]

.g( Tipo fle: [ Table Files [~.ad) v [ Amnla |

[ &apri in sola lettura

Rizorze di rete

Select the desired cell, click Remove, type in the new value, and
confirm by pressing ENTER.

table 10y
Freq.[MHZ) Level [dBm]

o1s00)y 28
01516y 28 i
o150y 28
0is4Ey 28
oiselly 28
0577V 28
oisaz|y 28 b odify
nie0aly 28 - |
1624 28 [ Remave l Faen |
oiedly 28 3
T [ Fill T able ] | Clear Table ]
DIE74lY 28
mACcanle” e =l

Automotive
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To delete all data, select Clear Table and confirm.

Are You Sure you

l}
m‘ﬂ' warit ko Clear TABLE 7

(0.4 | annulla

If several values need to be entered between two end points, use the Fill
Table command. The required values are generated by a mathematical
formula and marked with a red dot.

tabla 150400 table 150400
Freq.[MHZ) Level [dBrm] - Freq.[HMHZ) Lewvel [dBrn) -
gi500v  d0z B EE CELE
0157 0.2 0157y 02
R T R ELE
0176V 0z 01736 A0z
0.1823e 0igz3le 04
0.1914e Digidle 407
0.2010| e 020i0je 409
02111 e 02iil|e A1z
02216l 114 02ZiEv 14
023y 414 0237y 1.4
nzas3lv 114 o283y 14
0O5ER|V 114 075EE|V 1.4
noeadlv 414 02E9v 114
nzazslv 114 02828y 14
nesinlv 414 0257y 14
gatialy 414 oagy 14
R TR naz7alvy Azd
nadzsly a7 TErE]
03Iy 121 DIy 21
0Emy a2 oEEy Azd
gaae0ly. 21 0aga0y  A2d
oAy 121 B4 gamnfy 21 B4

The Table information pane displays the main measurement settings.

Table infarmation

Table Mame  [None |
Start 1500 Wiz

Stop | 200.0000 MHz|
Step 1.00 % |
Level 1Dl]V
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Once all values have been entered, click Save, then type in the name of the
table and click Save again.

Digk

I Load Browse l

[ Save l [ Eraze l
Mome file: Calibration-table. 44T v [ sava |
Salva come: |Ta|:||e Files [*.441) v|[ Annulla ]

If an existing table is selected, a confirmation message will appear to make
sure you want to overwrite the file.

Save FILE Table as

] i ProgrammitPRM Inmuniby SuitelCalibrations',Calibration-table, A4T esiste qgia.
L Soskituirlo?

Cs JC =)

The Erase command deletes all data in an existing table. Select the
table in the ERASE FILE TABLE window and click Open, then confirm
the command.

ERASE FILE TABLE

Cercair | I3 Calibrationg b | 3 F B G-
W Calibration. A4T
it :3 I:Zalitnr'aticun—tatule.F\4T
Diocumenti
recenti
G
Desktop

L)
=) o
Y a
i = 3
¢ = #
@ »
=

Rizorze del
computer Marme file: |Ealibration-table.A4T VH Apii |

Tipo file: | Table Files (*.441) o [ Annae |
[ &priin sola lettura

Rizorse direte

Calibration-table.A4T [

9 Are You Sure you
x_-:/ want ko ERASE IT
FROM Disk, 7

[ 8] 4 l [ annulla
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5.8 Immunity test WITH If a bulk current injector is used, the AE configuration must present
Impedance common-mode impedance (consult EMC regulations for further details).
Requirements
(Setups) If the impedance requirements are satisfied, select BCI.

PIMM

IMMUHITY
SUITE

Gernerator

GENERATORE 3030

[
Amplifer [
PMMGGFH [ ]

%s B
AE BCI EUT
Device
DEVICE NARE
'Setups [ Components [ Settings
@ 1S0 11452 -4 O 150 11452 -5

@ EBCI

) B C | + Current Probe
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5.8.1 Starting the test Go to Measure.

B

EEX

" PMM Imunity Suite - Conducted

Setup table Measure
40.00 Generator
Frequency
30.00
3977 MHz

20.00 Lewal

o L] -2.8 dBm

0.00 [ [
£ 000
m Messures
T Wik

-20.00

-30.00 arwar

-40.00

50,00

|
000
015 201 401 .1 801 1009 1201 140.0 160D 180.0 200.0 [ Measure ]

MHz

Abort Test H Pause ]

— Statuz
Sending Level ‘

TH

Exit |

Click Start Test.

If no setup table has been selected, the following message will appear:
PMMImmunitySuite

——
Calibration-table. 4T

Diocumenti
recenti

€

Desklop

&

Drocumenti

@

Rizorse del
computsr | Nome file: | Clibration. 44T vl [ 2o ]

Tipo file: | Table Files (41 v| [ Annulla ]
[ &pri i sola lettura

gﬁ

Risorse di rete
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Otherwise the message that appears is as follows:
PMMImmunitySuite

Selected Calibration Table is "Calibration-table", would wou like to change it?

I

| s

Mo

Choose Yes to view the Table File Browsing & Opening window and
select a different table. Choose No to use the file shown and open the
following data entry window (the date and time are entered
automatically).

Immunity Suite - Info & Log

Test Report
Date  |02112:2009 | Time  |12.39.18 |
Title | |[.] Company | |
EUT | | sm| |
Ambient
Temperature | | Humidity | |%  Bum. pressure | ill'll)

Table tahle_10v

Operator |

IMote:

Enter the name of the immunity test.

Title || | E]

Click [:] and enter the test name, then Save.

Mame file: D:-n-:luc:te-:l test 104 v| | Salva |
Salva come: | Test Files (") x| Aol

If an existing test is selected, a confirmation message will appear.

Save File Report as

A

C:\ProgranmmitPMM Immunity Suite\ReportsiConducted_test_80_90.txt esiste gid.
Sostikuitlo?

Fill in the fields Company, E.U.T., S/N, Temperature, Humidity, Atm.
Pressure, Operator and Note.
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The data entry window is now complete:

Immunity Suite - Info & Log
Test Report

Date 71112009 | Time  [15.36.29)

Title |Conducted test_10v.bt |[.] company [Narda STS

E.LLT. INome del dispositivo softo test | SN [FROO16A23 |
Ambient

Tempermulei 22'5 Humidity | 50(% At pressure | 11ggi|nh
| E——— ! 1 ,

Table [table_10v | Operator [Rossimaria |

MNote:

Done

Confirm with Done to start the immunity test.
If an existing test is selected, a confirmation message will appear:

wiolld you like to cancel the old file?
! IF MO the mew data will be append
to the end of existing file:

Si Jl_ Mo

Choose Yes to overwrite the data with the test in course.

Choose No to append the new data.

' PMM Imunity Suite - Conducted

EEX]

Setup table Measure
L Gererator
Frequency
2000
54.2432 MHz

o Lewel

o ® -1.5 dBm

0.00 | .
=
= 0nn
& Measures

-20.00 \

<2000 N

-40.00

5000

"
000
015 2041 401 E01 a1 1001 1201 140.0 1E0.0 1800 200.0 [ — ]
MHz
T Abort Test l [ Pause l
il
ch " ] |—| |_| — 5
t - i
== ==
f Status
faliie| 10| W Range|10 _
N | (PN = Sending Level ‘
. i =2 . A Rahge 100mA _' Exit ]
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During the test, the Generator window shows the level extrapolated
from the setup table and used by the generator to obtain the required

voltage.
The color of the dot corresponds to the color of the line on the graph
Frequency .
6101 MHz

Lewvel

L -2.8 dBm

During the test, the frequency range and generator level will be shown in
graph form.

40,00

30000

20,00

10,00

0.oo

10,00

dBm

-20.00

3000

-A40.00

50,00

000
015 20,9 401 801 B0 001 1Z00 1400 100 1800 2000
MHz

At any time, the test can be terminated by clicking the Abort Test button
and confirming:

ABORT TEST

b d Sure you wank
.\:{}

Eo FIMISH?

(0] 4 Annullz |
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The Pause button can also be used at any time to stop the test
momentarily (the generator is set to RF OFF).

In this state, an earlier situation can be recreated or a later one can be
simulated; click the RF button (the generator is set to RF ON), adjust the
frequency and level with the arrows, and click Measure to display the

voltage.
Ge_ner_atnr )

Frequency
(A
8306 MHz 5

Lewel
¢ -2.8dBm 5
[ RF |

Measures
[ Measure ]

Each time the Pause button is clicked, the following window will appear:

Immunity Suite - Info & Log

40.00
Test Log
30,00 _ . :
& Time | 19.30.01 |
56,00 Frequency
Level
10.00
I Monitor
0.00 Forward
—
o Reverse
= 000
0 MNote:
=
2000
-30.00
-40.00
50,00
6000
018 201 401 0.1 201 100.1 1201 140 | Save @|

hMiH=
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Pressing Save assigns a marker to the current position for future
reference. At the end of the test, the saved information can be viewed
simply by hovering the cursor over the marker.

(1 & O T [ 10T |
IMarker n®1
Fredq.=138.2148 MHz
Lavel =-1.8 dBm

lin'lullilor =i FT
——Fwil = - —
- Rev=-.. —
P —
The button will now read Continue to resume the test.
40,00 0 @
3000
20,00
10,00
000 =
—
g_E:- Anon
-20.00
-30.00
40,00
H0.00
5000
015 201 401 G| a0 1001 1201 1400 TRO0 1800 2000
MHz

The status window shows each operation performed by the software
during the test.
Frequency Sent

The end of the immunity test will be announced with the message:

X]

o
\E) Test Finished
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When the test is over, the graph can be saved in .omp format by right-
clicking anywhere in the graph and selecting Save bmp.

40,00 o @

3000

20,00

10,00

0.00

1000

2000 l;m Savetobmp |

30,00

dBm

-40.00

50,00

-E0.00
015 207 401 60,1 801 1001 1200 140.0 1600 1800 2000

MHz

In the next window, assign a name to the graph and press Save.

arme file: |:|r-5| ik test 8030 V| [ Salva ]

Sakva come: | itrriap [7.brap) vl[ Annulla ]

The saved graph can be inserted into a text file using the Editor feature
(see the Editor section for details).

Press the Exit button to leave the immunity test..
[ Exit |
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5.9 Immunity test
WITHOUT impedance

If the impedance requirements cannot be met, the current produced by
the induced voltage must be checked using a supplementary probe

requirements (Setups) placed between the Bulk Current Injector and the EUT (see EMC

regulations for further details).
For this configuration, select BCI + Current probe.

PRI

IMIMUHITY
SUITE

e PMMEEIN

[000vw2410302] [000h/E 030E]
Fiud

Gererator

GEUERATORE 3030

J<PMMBEEI0
00710317

Amplifer [

-40dE -40dB
00 o com®
AE EUT
[DEVICE HAME] [ TIFICAL |
T Carnponents T Settings
@ 1SO 11452 - 4 O 150 11452 -5
O eCI

(%) B C1 + Curent Probe

This procedure provides only significant differences with respect to the
previous test.
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5.9.1 Monitoring the Go to Measure.
current

CBEX]

' pMM Imunity Suite - CondLRted

Setup table Measzure
40.00 1000 Ganerator
i Frequency
30.00 0.0
1624 MHz
2000 200 Level
s s ® -2.8 dBm
0.00 600 | s
£ qo00 5003
m T | Measues =
-20.00 ann Manitor
* 2.03 mA
-30.00 00 Forard
40,00 200
H0.00 1ag e
0,00 o ’
015 201 401 Bil1 80,1 1007 1201 1400 1BD0 1800 2000 [ Medsure |
MHz

Abort Test l [ Pause

Statuz
Sending Level

[ Exit |

The example below shows the current and the generator level during a test
in which the current limit is exceeded and then brought back into range by
the software. The correct generator levels will be saved and used during
the second sweep.

40.00 T 1000
30.00 I 00
2000 800
1000 700
00 L\ L B0
= / \ f
-
£ oo 003
@ / f 5
" a / ann
2000
/ : r’
3000 7 i 00
40.00 ,"/ 200
,_(f
50,00 e \L/ 100
.
e
B0 an
015 201 A1 BO1 Bn1 1001 1200 1400 fean 1800 2000
MHz
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5.9.2 Second Sweep

When the process has finished, you can save the new table calculated
during the first sweep. If no name is assigned, the program will use the
name of the previous table and add "_ modified" (e.g. tabc_
10v_modified.fct).

After the file is saved, a prompt will appear to conduct a second sweep
with the new table.

\...'/ Would you like to start the second sweep

C= I w ]

The graph below shows the new generator levels applied during the second

sweep.
R[C &
Setup table Me
4000 100.0 e e
s 2 [ Frequency
3000 90.0
200.0000 MH
2000 200 Level
- - L] 1.3 dBm
s
ulin} on ‘ FF OFF
= o
E 1o0m ™ 003
o 5| Mestus
<2000 ann Manitar
® —
-30.00 300
4000 200
BO.00 10.0
E0.00 ] - .
015 201 401 601 a0l 101 1200 1400 TE0.0 1800 2000 E
MHz
Setups T Components T Settings 1
P3
Measure T Break points T Charts 1 Start Test | Pat
Frarh hine Chart Fefersra nni e AlafermnreRanne dim | ¥
< | >

At the end of the test, the table will appear with the new values marked
by a red dot.

L 1ES4 |V 110
01736V 102
01823 e -10.4
01914 |= 1007
02010 e -10.9
0.2111|= 11.2
= 14 4
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6 — PMM Immunity Test
Editor

6.1 Introduction to Editor This section explains how to view and correctly interpret the data acquired
by the immunity tests.

Start Editor by clicking the button ﬂ .

File. F*=zarch

i

2EEHE| LB B .1 U 9 Vsl Unicode M5~/ | [8 ~] | = (F| &)

MNUM 11.43 1717142003

Fig. 6-1 Main window — Editor
This window contains:
1. Menu
2. Command bar

3. Main window

Document PMMISEN-21102-2.06 — © NARDA 2012
Editor 6-1
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6.2 Creating or opening To create a new report, select File -> New
areport

To open an existing report, select File -> Open or use the button on
the command bar.

Edit Search
e Chrlp

Himar Reli

=8 Edit  Search
Mt CEEl-+M

CIpErn Chrl40
L= Er-N Thel LS

In the window, select the file in the Reports folder and click Open.

Apri
Cerzain; |'-'-;}F|epolts :_J - kB
_@ Conducted_test_80_20
——J R adiated | 3
Recent [ strarie

[ tabc_1017_11_2009 14_53_36.WHL
[ table_150_400 17_11_2009 14_57_39.WHL

W

=
|

Len )
@
i
=
{1
g

\$

Documenti

@

Rizorze del
computer

S

Mars file: |Radisted_test_80_30 | Apri

Fisorse ditete  Tipo file: | Files () x| Al

[ Apriin sola lettiura

The file will appear in the main window.

. Editor [C:\ProgrammilPMM. Immunity Suitel\Reports\Radiated_test BO_90.fxt]

SEHE Db B r U S | [CouerNew =||[e5 =] |i= |9 &

EN 51000-04-03 - PFPHMM Inmmmity Suite -

Date: 1&6/11/2009
Time: 15.55.5%

Company hame:

E.U.T. name: Nome del dispositivo sotto test
B.U.T. $/H: FROOLSAZSL

Operator: Rossi Mario

Test ecquipment:

Cenerator: Narda-STS PMM F0Z0USE
Power Meter: Harda-STS DUAL &&520
Field Meter: Harda-STS P EPGOL

lAnbient data:
Tenperature: ZZ
Bunidity: 50%
Atm. pressure: 100ub

Note:

Test settings:
Start Freiquency: 850 MHz
Stop Freguency: 50 MHz
Step Frequency: 1 %
Modulation type: Int AM 1KHz
Modulation depth: 80 %
Limit: 10V/m
Tollerance: 1¥/m
Dwell time: 1 =
Calibracion Table name: table_80_90

Event log n®l - Time: 15.56.47 - Elapsed time: 00:00:43
Generator Fragquency: 81.608000 MHz
Generator Level: -37.2 dBu ~

CARS NUM ING .12 34 18/11/2003
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6.3 Report format

test:

L

*' Editor [C:\ProgrammilPMM Immunity SuitelReports\Radiated_test B0 90 txt]

Below is an example of the report generated at the end of the immunity

H& 9 £000 | B 7 U & & | [Couerlew ~l|lg2 ~|| =™

EN £1000-04-03 = PHMM Innmanity Suite

Date: 161172003

Time: 1E5.5E5.E53

Company name:

EU.T. name: Nome del dispositivo sobtto test

E.U.T. S/N: FROOLEAZZL

Operatcor: Rossi Mariao

Test equipment:

Generator: Narda-3T2 FMM 30Z0USE
Fower Meter: Narda-STS DUAL s&30
Ficsld Meter: Narda-STS FMM EPcOl )
Amhient data:
Tenperature: ZZ
Humidity: EO% /
Atm. pressure: 1l00mh
Note:
Test settings:
Btart Fregquency: 250 MH=
Btop Fredquency: 20 MH=
Step Fregquency: 1 %
Modulation type: Int AM 1FH=
Modulation depth: 20 %
Limit: 10V /m
Tollerance: 1W/m
Dwell time: 1 =
Calibratiom Table name: table 20 50

Event log n"l - Time: 15.56.47 - Elapsed time: 00:00:4%2
Gensrator Frecquency: 21.608000 MHz
Generator Lewvel: -37.Z dBn
Forward Lewel: 5.1 dEm
Fewverse Lewel: -10.4 dEm
HNote:

Event log n®Z - Time: 15.558. 14 - Elapsed time: 00:02:15
Generator Frecuency: 84921610 MH= !
Generator Lewel: -37_2 dEm
Forward Lewvel: 5.5 dEm y
Fewverse Lewvel: -10.Z dBmw
Note:

Event log n"3 - Time: 15.58.25 - Elapsed time: 00:0Z:26
Generator Frecguency: S22.383770 MHz
Generator Lewel: -37.3 dBnw
Formard Lewel: 3.9 dEm
Peverse Lewel: -10.4 dEm
Note:

LI 1213

The format is highly user-friendly and clearly presents all of the information
gathered during the test. The information in bracket 1 concerns the
equipment under test, the instrumentation used and the ambient data.
The rest includes all events that interrupted the test; they are listed in
chronological order along with the data acquired at the time of the
interruption.

Editor
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The report can be adapted to your needs through a series of
commands:

- To modify the contents.
Search

Unda Chrl+Z

ut ChrlH-
Paste Chr+P
Copy Chel+C
Clear Chrl+D

Select all o 52 LI"'_~| E“_]

The Edit menu allows you to Copy, Cut, Paste, and Clear text.
The entire text can be selected with the Select All command.
In case of error, the Undo feature will reverse unwanted modifications.

- To add images:

Click the ___L"J_ icon on the command bar to insert .bmp images into the
report.

Cerca in; |;} Reports _"_J & &% E-

_J

Recent

" | =
Desklop

LY

Diocumenti

Rizorze del
coamputer

‘Q MHorme file; |Graficn_test_8[l_90 L] Apri |
Fizorse ditete  Tipa fils: | bitrrap [* b fa| Arinulla

[ Apriin sola lettura

Select the file and press Open.
- - To change text and color formatting.

Select the part to be modified (by holding down the left mouse button) or
the entire report (Edit ->Select All, then change the appearance of
the text using the buttons and dropdown menus on the command
bar:

B 7 U & & | |@balUnicodeMs  «] |8 =] =
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6.5 Saving the report

=4 Edit Search
Save Chel+5
Save As  Chrl+A

lim B
A

7 NOTA

6.6 Printing the report

Edit.  Search

[ Foint ChrlT

Fwik TRl
=i
(=

6.7 Leaving Editor

Edit. Search
Exik

To save the report, click:
- Save: to overwrite the document in use, or.

- Save As : to save in one of three formats:
o Calibration log Files (*WHL)

e Text files (*.txt)

¢ Rich Text Files (*.rtf)

All files saved in .txt can be viewed by other applications. In Word or
Excel, search for the report using the Open file command with File
type: All files (*.*). Select the report from your folders and click
Open.

Print the report by clicking File -> Print or the E_—_tl button on the
command bar

Close the file with File -> Exit or the 'E.i button on the command bar.
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Caro cliente

grazie per aver acquistato un prodotto NARDA! Sei in possesso di uno strumento che per molti anni ti garantira un’alta qualita di servizio. NARDA riconosce
I'importanza del Cliente come ragione di esistenza; ciascun commento e suggerimento, sottoposto all'attenzione della nostra organizzazione, € tenuto in grande
considerazione. La nostra qualita ¢ alla ricerca del miglioramento continuo. Se uno dei Suoi strumenti NARDA necessita di riparazione o calibrazione, pud aiutarci
a servirla piu efficacemente compilando questa scheda e accludendola all’apparecchio.

Tuttavia, anche questo prodotto diventera obsoleto. In questo caso, ti ricordiamo che lo smaltimento dell'apparecchiatura deve essere fatto in conformita con i
regolamenti locali. Questo prodotto & conforme alle direttive WEEE dell’'Unione Europea (2002/96/EC) ed appartiene alla categoria 9 (strumenti di controllo). Lo
smaltimento, in un ambiente adeguato, pud avvenire anche attraverso la restituzione del prodotto alla NARDA senza sostenere alcuna spesa. Puo ottenere ulteriori
informazioni contattando i venditori NARDA o visitando il nostro sito Web www.narda-sts.it.

Dear Customer

thank you for purchasing a NARDA product! You now own a high-quality instrument that will give you many years of reliable service. NARDA recognizes the
importance of the Customer as reason of existence; in this view, any comment and suggestion you would like to submit to the attention of our service organization
is kept in great consideration. Moreover, we are continuously improving our quality, but we know this is a never ending process. We would be glad if our present
efforts are pleasing you. Should one of your pieces of NARDA equipment need servicing you can help us serve you more effectively filling out this card and
enclosing it with the product.

Nevertheless, even this product will eventually become obsolete. When that time comes, please remember that electronic equipment must be disposed of in
accordance with local regulations. This product conforms to the WEEE Directive of the European Union

(2002/96/EC) and belongs to Category 9 (Monitoring and Control Instruments). You can return the instrument to us free of charge for proper environment friendly
disposal. You can obtain further information from your local NARDA Sales Partner or by visiting our website at www.narda-sts.it.

M Servizio richiesto: M Service needed:

[ Solo taratura [ Riparazione [ Riparazione & Taratura ] Taratura SIT U Altro:
[] Calibration only [ Repair [] Repair & Calibration [] Certified Calibration [] Other:
Ditta:

Company:

Indirizzo:

Address:

Persona da contattare: Telefono:

Technical contact person: Phone n.

Modello: Numero di serie:

Equipment model: Serial n.

MV Accessori ritornati con I'apparecchiatura: [0 Nessuno [ Cavo(i) [ Cavo di alimentazione Altro:
M Accessories returned with unit: L] None [] Cable(s) [ Power cable Other:

M Sintomi o problemi osservati: M Observed symptoms / problems:

M Guasto: [ Fisso O Intermittente  Sensibilea: O Freddo O Caldo O Vibrazioni O Altro
M Failure: [ Continuous [ Intermittent Sensitive to: [ Cold ] Heat [ Vibration [ Other

Descrizione del guasto/condizioni di funzionamento:
Failure symptoms/special control settings description:

Se I'unita é parte di un sistema descriverne la configurazione:
If unit is part of system please list other interconnected equipment and system set up:




Suggerimenti / Commenti / Note:
Suggestions / Comments / Note:
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