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Overview
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RTO / RTE Oscilloscope Settings

1 Overview

This application note describes how to use the mask and limit test features of the
R&S®PRTO, R&S®PRTE and R&S®RTM Digital Oscilloscopes for EUT monitoring with
the R&S®EMC32 EMS Measurement Software. A mask test monitors the integrity of
digital signals while a limit test monitors a calculated value such as amplitudes (dB, A,
V, etc.), rise times, jitter, etc. As soon as a user-defined mask or limit is violated,
R&S®EMC32 records the violation and evaluates the immunity threshold at the current
frequency.

The following abbreviations are used in the following text for R&S® test equipment:

The R&SPEMC32 EMS Measurement Software for Conducted and Radiated
Susceptibility is referred to as EMC32. The R&S®PEMC32-S Software for immunity
basic measurements is referred to as EMC32-S.

The R&S®PRTE1022, R&S®RTE1024, R&S®RTE1032, R&S®RTE1034,
R&S®PRTE1052, R&S®RTE1054, R&S®RTE1102, R&S®RTE1104 Digital
Oscilloscopes are referred to as RTE.

The R&S®PRT01002, R&S®RT01004, R&S®RT0O1012, R&S®RTO1014,
R&S®RTO1022, R&S®RT01024, R&S®RT0O1044 Digital Oscilloscopes are
referred to as RTO.

The R&S®PRTM2032, R&S®PRTM2034, R&S®PRTM2052, R&S®RTM2054 Digital
Oscilloscopes are referred to as RTM.

Digital Oscilloscopes RTO, RTE and RTM are referred to as RTx.

The R&S®SMB100A Signal Generator is referred to as SMB.

The R&S®BBA100 Power Amplifier is referred to as BBA100.

R&S® stands for Rohde & Schwarz GmbH & Co KG.
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Hardware Configuration

RTO / RTE Oscilloscope Settings

2 Hardware Configuration

Fig. 2-1 shows a typical conducted EMS test environment, consisting of an
oscilloscope (RTO, RTE or RTM), connected via a LAN interface to a PC that runs
EMC32-S software, an SMB signal generator and a BBA100 power amplifier according
to IEC/EN 61000-4-6 to monitor a defined EUT test point with the RTO / RTE / RTM
mask or RTO / RTE limit test feature.

P —————— - ———

SMB100A + | RF I
LAN _.I CDN
w=  BBA100 ach ! EUT

power amp | Mains—

PC with EMC32

Foamy Res B "w

ﬁ — o) o = :

Sigaosoon

AL OEP>HY 00 X =

Fig. 2-1: Typical CDN setup for conducted EMS measurements according to IEC/EN 61000-4-6

The RTE /RTO requires firmware v2.30.1.0 or higher, the RTM v05.400 or higher.
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RTx Mask Test Functionality for EUT Monitoring
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3

3.1

3.1.1

RTO / RTE Oscilloscope Settings

RTx Mask Test Functionality for EUT
Monitoring

The mask test feature of the RTO, RTE and RTM oscilloscopes allows to define a
“masked” area around a signal (including uncertainties) taken from a relevant test point
on the EUT.

Fig. 3-1: Pulsed signal with masked area

During an EMS measurement the EUT is exposed to conducted and radiated
interferers, which may have an effect on the signal at the test point. These
measurements are usually unattended and therefore require automatic monitoring. The
RTO / RTE / RTM mask test will notify the EMC32 software immediately in case the
signal violated the mask and will also transmit the current interferer frequency.

RTO / RTE Oscilloscope Settings

A mask can be created by selecting the MAsKS button on the front panel of the RTO or
RTE and setting the parameters in the dialog boxes TEST DEFINITION, MASK DEFINITION,
EVEN ACTION / RESET, MASK DISPLAY.

Test Definition

The following parameters shall be used:

Enable test: Enable / disable the mask test by clicking on this soft-key.

Definition type: If WAVEFORM is selected, a mask is created from an existing
waveform. A given offset from the waveform builds the upper and lower limit lines of
the mask, limits that can be moved and stretched. The result is a tolerance tube

around the waveform used as mask.

Fail condition, Violation tolerance: The fail criteria for a mask test are set by two
parameters: "Fail condition" and "Violation tolerance".

Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes 6



RTx Mask Test Functionality for EUT Monitoring
RTO / RTE Oscilloscope Settings

"Fail condition" defines the kind of hits to be considered for test evaluation:
1 SAMPLES: Number of samples (VIOLATION TOLERANCE) that hit the mask.

1 AcquisiTIoNs: Number of acquisitions (VIOLATION TOLERANCE) that contain at least
one sample hitting the mask.

Mask Definition Event Actions e Jask Display Masl

Result export

T
f,‘.gﬁﬂ
anil

Violation tolerance

Reference waveform: Save to or load from file

RefCurve 2013-07-16_2_130256.bin

Fig. 3-2: RTO “Test Definition” Tab

3.1.2 Mask Definition

DEFINITION TYPE: Select WAVEFORM to create a mask from an existing waveform.
HORIZONTAL WIDTH: Sets the mask width (div).

VERTICAL WIDTH: Sets the mask height (div).

CREATE MASK: Creates the upper and lower mask limit from the selected reference
waveform. If the reference waveform was not defined before, it is created automatically

from the SOURCE waveform, which is selected in the TEST DEFINITION tab.

befinition Mask Refinition Event Actions / Reset Mask Display Masks [X

Create Used reference

MaskTest2

Rescaling

Horizontal width Vertical width Vertical stretch  Vertical position

0.2 div 100 %

Reference waveform: Save to or load from file

RefCurve 2013-07-16_2_132213.bin

Fig. 3-3: RTO “Mask Definition” Tab
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RTx Mask Test Functionality for EUT Monitoring
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RTO / RTE Oscilloscope Settings

3.1.3 Event Actions / Reset

This tab defines, which actions shall be taken in case the mask was violated or not.
Most actions can be initiated either on violation or pass:

ON VIOLATION: The parameter STOP ACQ is set to ON VIOLATION in the EVENT ACTIONS /
RESET tab. This action will be initiated (thus, the acquisition of samples will be stopped)
as soon as the signal violates the mask and the fail criteria are fulfilled.

x Masks "X
Test Definition Mask Definition EventAc

Actions on event

Beep

Stop acq

| Print
|

Trigger Pulse Control

| mask test results

Fig. 3-4: RTO / RTE “Event Actions / Reset” Tab

3.1.4 Mask Display

The MAsK DISPLAY tab contains all settings for mask and hit display. Different colors
can be assigned to the actions for better readability.

= P Masks [X|
ast Definition Mask Definition Event Actions / Reset Mask CRsplay 2 X

g,—];.hoy,' mask Violation highlighting Mask colors .y
f W Highlight hits Mask without violation |

.Infinite highlight
Highlight time

yaseform style

Color

Fig. 3-5: RTO / RTE “Mask Display” Tab
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RTx Mask Test Functionality for EUT Monitoring
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RTO / RTE Oscilloscope Settings

3.1.5 Test Examples

The following example shows a signal that does not violate the mask.

2013-07-17
10:1 2

Horizontal s
Diagram1: Chi i 5 =]

cq. Completed
cq. Remaining

Fig. 3-6: Test Example without mask violation

Fail Criteria “Samples”:
This test has failed because 10 or more samples have violated the mask.

2013-07-17
10:15:16

e e Horizontal s
agram1: Chi i . Lps/ib

Trigger settings
Auta

cq. Completed

cq. Remaining

Chiwfml 5

Fig. 3-7: Test example with fail criteria “Samples”

Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes 9



RTx Mask Test Functionality for EUT Monitoring

RTO / RTE Oscilloscope Settings

Fail Criteria “Acquisition”:
This example test failed because the 7" acquisition violated the mask with at least one
sample.

2013-07-17
10:34:15

Fig. 3-8: Test example with fail criteria “Acquisition”
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RTx Mask Test Functionality for EUT Monitoring

RTM Oscilloscope Settings

3.2 RTM Oscilloscope Settings

A mask can be created by selecting the TooLs button, then the MASK TEST soft key.

3.2.1 Test Definition

The following parameters shall be used:
Test — Enable / disable the mask test by clicking on this soft-key.
New Mask — CoPY CHANNEL — Generates a mask surrounding the original waveform.

Use Y-Position, Stretch Y, Width Y and Width X to define a custom mask area. Press
Save to store the custom mask.

Tetal: 0 Passed: 0%
0s

Copy Channel H Y-Position H Stretch Y H Width ¥ Width X H Save

0 DIV

Fig. 3-9: RTM New Mask

ACTIONS — Defines which events will be initiated in case the mask is violated:

1 SOUND — Alarm can be turned OFF, go off after each violation or after n mask
violations.

1 SToP — Mask test can continue or be stopped after one or n mask violations.

1 SCREENSHOT — No screenshot, or one screenshot after each or n mask violations.
1 PRINT — Print waveform data after each or n violations.

1 WAVEFORM — Save waveform after each or n violations.

1 PuLSE — Turn ON custom pulse at trigger output after each or n violations.

Total: 0 Passed: 0%

Waveform

I
'!I"/\

Fig. 3-10: RTM Mask Test Actions
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RTx Mask Test Functionality for EUT Monitoring

RTM Oscilloscope Settings

The figure below shows an example mask test of a pulse curve.

TB: 200ps T:0s Aute CH1: 460mV SDC 500kSals Real Time Run

[ Cri: 500y~ | AP AT S AT
hd

| sy mpasaate g by

i g " o L e

Tetal: 364208 364203
Masks Test 20:06min

Masks Test
Off

A
e

Fig. 3-11: Mask Test running on RTM Oscilloscope
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RTx Mask Test Functionality for EUT Monitoring

Device Setting in EMC32

3.3 Device Setting in EMC32

3.3.1 Adding the Device to the Device List

The configuration is done in the Device List, which is accessible via the menu
EXTRAS —> DEVICE LIST ...

B L T

File Test Report Table | Extras | Window 7

e >'°é/ : ;§§ é Device List ... h F9

: | Self Check ...
EMC32 Explorer B Unit Converter F12

All Files

Options ... »

Wizards ... >

=3 System
(3 Calibration Sequence | 49 | Switch Amplifiers ...

(2] Calibration Set
,‘_t]] Ctax're'ct;:: Tabl::: GTEMY/S-Line Correction Factors

(] EUT Information OTA Accessories

(] Frequency Lists

] Graphics

() Hardware Setups

(] Limit Lines Toolbars ... »
(] Reference Calibrations
] Report Setups

] Repotts Language ...

Theme >

Fig. 3-12: Opening the Device List

or with the function key shortcut “F9”

or via the Device List icon '
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RTx Mask Test Functionality for EUT Monitoring

Device Setting in EMC32

Add the GENERIC MONITORING device to the right side of the DEVICE LIST as

CONFIGURED DEVICE.

Device List (*) X
o
Devices: Configured Devices: & X
Monitering - Name | Device | Type | Interfa... | Addr/SN | State ~
kod b UISB-A016f SMB1004 Generators  SMB1004& GPIBO 29 Wirtual
] C8T SML 03 Generalors  SML GPIBD 28 Viitual
2 CECAM Intedock Intedock Intedlock Cieit ~ Mone -
] CMU for GFS 4LineLISMENV... LISHs LISN Mome -
= muzw s 2LineLISN ENV... LISNs LISN None - .
= mm?ﬂL Elrovon Moritoing  Generic Meritor.  LAN  LOCALHOST1001 Vitual
; CMWEDD-COMA E\fﬂen Inserter Monitaring Generic Monitor...  COM1 . Wirtual
E CMWE00.GSM ECMU2DD Monitaring CMUZ00 GPiBO 20 Wirtual
= CMWS00LTE f=furL Moritoring ~ LIPL GPIBO 10 Vittual
E CMWS00-TO-SCOMA E Ma&HA Roller Be...  Monitoring MAHA Roller B... LA el 11} Wirtual
] CMWS00-UMTS F=] cvuzoom) Moritoring  CMU200 GPIBO 20 Vitual
ke CMWS00WLAN [l EMCANSZ Intert. Monitoring EMCAN32 Inter...  LAN 10.33.10.108:7800 Wirtual
o] EMCANTD laifacs LSE  IECANEF yi
E [ E Generic Monitoring  Monitoring Generic Monitor.. GEIBU 25 Wirtual I
k=] M5 DID | Generic Oscilos...  Oscilloscop...  Genenc Dscillos..  VISA TCPIP:10.33.11. 20 mst; inste Wirkual
k& MaHA Roller Bench E=Inrvs PowerMeters  NRYS GPIBO 7 Witual
ket metADIo DAID » Power Meter Powerteters MR Channel & GPIBO 12 Wirtual
ko] meMPIO DID =] PM Sensor PowerMeters  NRP ChannelB  GPIBO 12 Wirtual
(S| NI USB 6003 2 for Calibration PowerMeters 2V forCalibrati.. VISA  TCRIP-10.3310105:INSTRANSTR  Vinual
= g;’ij;;z“ﬁ:;* = [ZINRP Channel & PoweiMeters  NRP Channeld  GPIBD 14 Vitual | =
X : NRP-Zxx [USB) Powerteters  NRP-Zxx (USE) USE ? Yirtual
=
= EE:; Receiver Receivers ESU 40 GPIBD 20 Wirtual
= upy Edesie 26248 Receivers ESIE 26 3dB GPIBO 20 Wirtual
[ . )
; ESUE Receivers ESUS GPiBO 20 Wirtual
MultiFieldProbs =)
Osclossopes Hesie 7 Receivers  ESIB 7 GPIED 20 Vituel
| Positioners Q Generic Receiver  Receivers Generic Receiver  GPIBO 20 Vitual
B PoneiMeters s a0 Recsivers  ESIB 40 GPIBO 20 Vitual
Receivers Q ESL 40 Receivers ESU 40 GPIBO 20 Wirtual
E| Slidebars Q ESL 3 Receivers ESL3 GPIBO 20 irtual
r:| SwitchUnits Deisel Shdebar Shdebars Deisel Shdebar GFiBOD 7 Wirtual
| SystemControls i i Switchlnits ~ TS-RSP GFIBD 16 Wittual
b| Transducers SwitchUnits  Generic ASU GPIBO 16 Virtual
TripleLoops SwitchUnits  IMS RSU use 100027 Wirtual
B TumTables SwitchUnits ~ BBA100 GPIBO 2 Wirtual
he! N T PMeT [t | Joosr ) ¥ oy . .
< m 3 ‘ 1 ]
0K Cancel |
Fig. 3-13: “Generic Monitoring” device added to “Configured Devices”
Single click on the entry and rename GENERIC MONITORING to an appropriate Device
Name, e.g. RTO TEST MAsSK (or RTE / RTM).
Positioners Interlock Lircuit Interlock Interlock Lircuit Mone -
Poertd sters E FRTH Test Mazk Monitaring Generic Monitaring Physical
Receivers itarin Gieneri itaring Physi
*| SwitchUnits Monitoring  Generic Monitoring VIS4 TCRIP: - : Wirtual
SystemControls E RTE Test bask Monitaring Generic Monitoring VIS4 TCPIP:RTE-100259:IMSTR  Virtual
Tranzducers E RTE Test Limit Maonitaring Generic Monitoring V154 TCPIP:RTE-100259:IMSTR  Virtual
TumnT ables

Fig. 3-14: Rename “Generic Monitoring” to “RTO Test Mask”

Note: Please make sure that all necessary instrument drivers, e.g. SMB, NRP-Zxx
have been installed, before running an EMS test. If some or all devices are missing, a
message box allowing simulation mode enabling will appear.

Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes 14




RTx Mask Test Functionality for EUT Monitoring

Device Setting in EMC32

3.3.1.1 Generic Monitoring Properties

3.3.1.2

1IMA242_2e

Edit the RTO / RTE / RTM Test Mask properties by double clicking on the menu item. It
is defined by six properties:

1 General

1 Interface Parameters
1 General Commands

1 Device Programming
I Measurement Queries

1 EMS Information

General and Interface Parameters Tabs

In the General tab, select the appropriate INTERFACE TYPE from a list of addresses or
by using the VISA DEVICE IDENTIFIER (see Fig. 3-15).
After editing this parameter, close the RTO / RTE / RTM Mask Test window by

pressing OK. Also close the Device List by pressing OK. If there have been significant
changes in the Device List, a window pops up, advising to close and restart EMC32-S.
Re-open the Device List and activate the RTO TEST MASK (or RTE / RTM) device by
changing the STATE from VIRTUAL to PHYSICAL.

RTO Test Mask - Generic Monitoring - Menitoring

General ] Interface Parameters | General Commands | Device Progra

Interface

Type

WISA ~|

GPIBD
GPIE1
GPIBZ
GPIB3
COmM1
L&N

Fig. 3-15: Select Interface Type “VISA”

Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes 15



RTx Mask Test Functionality for EUT Monitoring
Device Setting in EMC32

% RTO Test Mask - Generic Monitoring - Menitoring - Iﬁ
Gegeral ] Interface Parameters] General Commands | Device Proglamming] Measurement Quelies] EMS I 4] *
First Sten
Interface State
Type
|\-"|SA j f " Wirtual
[ WISA Device |dentifier
|TCPIP::HTD-2DD‘I 53:IMSTR | Seconnd Sten |
Description Serial number I
I Firrware Wersion
Calibration walid until
Configure
(0] 4 Cancel
Fig. 3-16: Set State to “Physical”
Change to INTERFACE PARAMETERS tab and set the parameters.
% RTO Test Mask - Generic Monitoring - Menitoring - Iﬁ

General nterfaceParamete General Commands | Device Proglamming] Measurementﬂuelies] EMS 1 4] *

Timeout 10 =

EMS-K1 Compatibility ™

Export Settings |

Dwell Time after

[ Import 5 ettings |] receiving a'WalT to a 500 ms

Measurement Queny

(0] 4 | Cancel |

L, —

Fig. 3-17: Import settings

Import parameters by clicking IMPORT SETTINGS.

In the newly opened dialog box Import Settings, select predefined parameters by
clicking the =l button, selecting RTO / RTE / RTM MAsK TeST and pressing OK.

1MA242_2e Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes 16



RTx Mask Test Functionality for EUT Monitoring

i 5 Import Settings ﬁ @1

Configuration File

|<rore>

Claze

Device Setting in EMC32

Open

e |

Path: L:AEMCI2\Configurationt onitoring

| B agilert 34401 BTDE Video Inserter

| B Fluke 45 Mulimeter

EIFSP Dema

Eeithley DMM2000

lg LeCroy PassFail

19 Opel Video Inserter

E0SP B103 Moritaring

EPCMON
25 BT0 Mazk

File Mame [RTO Mask Test

]
Cancel
Help

Fig. 3-18: Select “RTO Mask Test” configuration file, same for RTE/RTM

After pressing OK, the RTO / RTE / RTM Mask Test configuration file will be displayed

in the IMPORT SETTINGS dialog.

[ 55 Import Settings ﬁ @1

Canfiguration File

[RTO Mask Test

Import Cloge |

Fig. 3-19: Configuration File to Import

Click on IMPORT to load the configuration. The import is completed by pressing OK on

the following message window.

I’Im[:u:-rt Settings ﬁ ﬁ1

The settings have been imported successfully.

Fig. 3-20: Successful file import

The RTO / RTE / RTM Mask Test import file contains following lines.

Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes 17



RTx Mask Test Functionality for EUT Monitoring

3.3.1.3 General Commands

3.3.14

3.3.15

3.3.16

1IMA242_2e

Device Setting in EMC32

Commands for the basic configuration of the monitoring device are defined in this tab.
The following commands are available:

£y 70 Test Mok Generic Monitoring - Monitoing SN

Generall Interface Parameters

i —

| Device Proglammingl Measurement Queliesl EMS 114 I 'I I

Reset / Initialize

|dentification Queny

|dentification Rezponze

Trigaer

Start Test

Stop Test

Start EuT

Stop EuT

Reset EuT

EuT Ready Quemy

Description

0W?
RTO
RUN

Test |

(0] 4 Cancel

.

Fig. 3-21: Generic Monitoring Commands

Device Programming

This tab is not used in this context and therefore skipped here.

Measurement Queries

This tab contains the SCPI command for executing a Mask Test measurement and

readin

g the result.

'@ RTO Test Mask - Generic Monitaring - Monitoring

=)

S ————— R —

Genelall Interface Parameters | General Commandsl Device Programming | Measurement Husnies I EMS 114 I 'I

No

|

GFIB Command

String Header
Description | for PASS | characters

(=) to delete
Get Result  PASS 0

Fig. 3-22: “Measurement Queries” tab with Mask Test Result SCPI command

EMS Information

This tab is not used and therefore left empty. However, you have to press the
button in this dialog window, to get to the GENERIC MONITORING test dialog.

Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes
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RTx Mask Test Functionality for EUT Monitoring
Device Setting in EMC32

3.3.1.7 Generic Monitoring Test Dialog

After pressing the button in the EMS INFORMATION tab, the following dialog
box will be opened, allowing to select an item from the GENERAL COMMANDS or
MEASUREMENT QUERIES list. Select IDENTIFICATION QUERY from the GENERAL
CoMMANDS and enter the TEST COMMAND “*IDN?”. After pressing TEST COMMAND, the
command is sent to the oscilloscope and the response (RTO / RTE / RTM ID string) is
received. Then, exit this dialog by pressing CLOSE.

RTO Test Mask - Generic Maonitoring '
f+ General Commands |Identificati0n Luery ﬂ
. | =
" Measurement Queries | J
= | =
H
[l [1DM7
Answer |RohdedS chyarz ATO,1216.1000k24/200159,2.30.0
Cloze

Fig. 3-23: Generic Monitoring Test Dialog

1MA242_2e Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes 19



RTx Mask Test Functionality for EUT Monitoring

EUT Monitoring Example

3.4 EUT Monitoring Example

In order to perform the example, a test template for EUT monitoring with an RTO / RTE
/ RTM oscilloscope is required first.

3.4.1 Oscilloscope Monitoring Settings

To generate a new EUT Monitoring Test Template, proceed as shown in Fig. 3-23.

= Test Templates

(1 API Macio
(2 Azimuth Chast
(1 EMI Auto Test
1 EMI Automotive
("1 EMI Scan
) EMI Sweep
() EMS Auto Test

Hate cono)

R ] EuT Monitoring = 3!
Q) OTAAuoTest|  NewFie [\
(] Test Sequence| New Folder

-] Tests o

Import

Explore this Folder

Fig. 3-24: EUT Monitoring Configuration: “New File”

In the EMC32 Explorer, select FILE —> TEST TEMPLATE OPEN/NEW.... Right-click on the
EUT MONITORING menu item and select NEw FILE. A new window for configuring the
RTO TEST MAsK (or RTE / RTM) parameters pops up.

Optiar
i ;
_I I~ Show Audio Breakthrough Parameters on Test Start

I~ Sunchronize BT Parameters on each Test Start

EUT Information

J<rone>

Mo | Active | Name
Channel 1

Meas. Device Conversion | MoGo Actiohs
<h (== h ; {

Channel | Hardware T Diizplay T MoGo T Actions T Optionz

RThA Test hask
RTO Test hask
RTO Test Limnit

| <no device: |<no device
<no zettingsy RTE Test Mask

RTE Test Limnit

Field Sensor
Powver beter
P Sensor

Add Channel Delete Channel AP Macro Ok |

Fig. 3-25: EUT Monitoring configuration: RTx Test Mask selection

1MA242_2e Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes 20



RTx Mask Test Functionality for EUT Monitoring

EUT Monitoring Example

Right-click on the oscilloscope device icon in the HARDWARE tab and select RTO TEST
Mask (or RTE / RTM) from the list.

Channel I Hardware T Dizplay T MoGo ]

dB

| <no device: RTO Test Mask
<no zettingzy -

Fig. 3-26: EUT Monitoring Configuration: Selected Device

Then (left-) click on the icon to configure the device in the following pop-up window,
according to Fig. 3-26: select “Send Trigger Command”, and specify the Measurement
Query as “Get Result”.

' T
10 et oGt ooy T

General  Settings I

[ &dditional Command A — Device Programming
¥ Send Trigger EommandJ

Set | Command

r Measurement Queries

I Get Result ;I
Substitute placeholder %% in guery with

Fig. 3-27: EUT Monitoring Configuration: Device Settings
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EUT Monitoring Example

Press OK to complete the RTO / RTE / RTM Test Mask configuration, which appears
in the EUT Monitoring configuration in Fig. 3-27.

Channel Hardware T Dizplay T MoGo ]

dB

| <ho devicer RTO Test Mask

Send Trigger Command -
MeazCmd: Get Result

Fig. 3-28: EUT Monitoring Configuration

After configuring RTO TEST MAsSK (or RTE / RTM) go to the CHANNEL tab and select
TRIGGER MODE —> BEFORE DWELL.

Channel T Hardware T Dizplay T MaoGao ]

Charnel Mame  [Channel 1

El'rigger Made Betore Dwell

[v “izible Column in the Feport

Fig. 3-29: EUT Monitoring Configuration: “Trigger Mode” Selection

In the NOoGo tab, set NOGO TYPE to ABOVE LIMIT, set LIMIT VALUE = 0.50000 and press
OK to save the RTO MAsk TEST (or RTE / RTM) configuration.
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EUT Monitoring Example

r DDtiDl 1

I~ Hoble Phone Test
_I [T Shaow Audia Breakthrouah Parameters on Test Start

EUT Infarmation

J<nane>
[~ Synchronize 8B T Parameters on each Test Start

Mo | Active | Mame Meas. Device

Conversion | MoGo Actions

Channel T Hardware T Dizplay T NoGo T Actions T Optiors

—MoGo Type — Limit % alue

& Constant | _]
* Above Limit [ EREE 0500000

¢ Below Liit " Shape [nores =]

= Dutside Value Range —alue Range

 None Upper Lirnit I
Lawwer Lirnit I

Add Channel Delete Channel Cancel | Ok

Fig. 3-30: EUT Monitoring Configuration: “Limit Value”
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3.4.2

3.4.3

EUT Monitoring Example

Actions

If the measurement should be stopped after a limit violation occurred, add Stop TEST
to the ACTION ON NOGO item.

Charnel T Hardwsare: T Digplay T MoGo T Actions

Test start

Ewerny fraquency
-+ 1) Auto Test Loop
-3 Channel 1

-1 1) Action on Trigger
Action on MoGo

Program a Device -
Remote Action

)
=
]
[=]
=
m
=
=
m

L& Comment in result
] Switch Path
IE MEB/BE acc. to ETSI

Fig. 3-31: Action on NoGo —> Stop Test

Start Test

Download DEVICECONFIGURATION_FILES.zIP from the 1MA242 application note page and
unzip EUT TEST.EMSCONFIGURATION to <EMC32 DIRECTORY>\EMC32\SYSTEM\TEST
TEMPLATES\EMS SCAN\EN61000-4-3\.and RTO MAsSK TEST.EUTCONFIGURATION , RTE
MAsSK TEST.* and RTM MASK TEST.* to <EMC32 DIRECTORY>\EMC32\SYSTEM\TEST
TEMPLATES\EUT MONITORING\.

Note: In case of Windows7 and the default data directory C:\PROGRAMDATA it is
necessary to make it visible first by unchecking the HIDE PROTECTED OPERATING FILES
in the FOLDER OPTIONS.

In the EMC32 Explorer, right-click on the menu item TEST TEMPLATE —> EMS SCAN —>
EN61000-4-3 (EMS Radiated) —> EUT TEST and select NEw TEST.

=123 Test Templates
1 APl Macro
] Aziruth Chart
) EMI Auto Test
) EMI Automotive
] EMI Scan
) EMI Sweep
() EMS Auto Test
= ‘3 EMS Scan
{4 EMS Scan BBA100C123
] ENB1000-4-20
=y EN61000-4-3
Copy of EMS Scan
) EMS Scan
EUT Test
) Mod List
Reference New Test Direct
] ENB1000-4-6 New File
) ETSI
) 15011452 File Info
| MIL-461E CS1
m Ref. Cali LP2{F Open
-] EuT Monkaring
) OTA Auto Test
] Test Sequence Rename
@0 Tests Duplicate

New Test [}

Print

Fig. 3-32: Start EMS Scan Test Template as New Test

A NEw TesT window with EMS Radiated specific default parameters pops up.
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Mew Test - [EMS Radiated]

EUT Monitoring Example

=

Test Definition T TestLe

wel

— Test Control Parameter

Test Name |Test

TestMethod |EuT Qualification

— Immnunity Parameter

|-|-|~:]] Template  [EUT Test

f* Sensar

" Reference Calibration

Level on

J<nones

— EuT Manitaring Paraneters

@ Template |<nnne>

Fig. 3-33: New Test dialog

After pressing the EUT MONITORING

Cancel |

PARAMETERS —> —I icon, the EUT Monitoring

Open window pops up, which allows to select RTO MASK TEST (or RTE / RTM).

-
EuT Monitoring Cpen

CES ==

Path: LAEMC3I2\Spsterm’ Test TemplateshEUT Monitaring

I &S |

Fig. 3-34: EUT monitoring File location

§WHB‘I 004_10111_BG_GTEM_R=D_01 |

oK |
g Cancel |
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Test Definition T Test Lewvel T

Feport

— Test Control Parameter

Test Mame |Test

TestMethod |EuT Qualfication

— Immurity Parameter

|-|-|')] Template |EUT Test

Lewel on

i Sensar

" Reference Calibration

|<rone>

=

]

— EuT Maonitaring Parameter:

@ Template |F|TD Mazk Test

Fig. 3-35: New Test dialog with “RTO Mask Test”

Cancel |

After pressing OK, the test is ready for execution.

EUT Monitoring Example

File  Test Report Table ©oo0  Window 7
: = —— ;
g £ | [l A = : = @)
[l o Ty EEGE D BB D
||| lput] EMS Antenna  ® O1|[Mask ¢ # %/ Frequency 10
ol |- B T+ % 3 [15Em Current Frequency
(o]
Q 2 0 15 | S 1,957492 MHz
. :
Lz” Py 0 1,000 4 Scan SiR)
% _JD H E 1 L4 1.000000 MHz
(=] 0 S 2000000000 GHz
=l ;Deed 1 15 £ Mogo Linitline _—
2 ] I aubitiary Step Widih
= £ ., & log
E ME e
E
z
=
s
|
M MM S 10M 0030 50 00M 200 300 500 16 o6
Frequency in Hz
[ [nput] Turntable 2 0/ [Imm Level-Pk () 7 0 %||Scan Parameters 10
OEGRP < R iz Nominal
0 gzn,t—'i__________________________La’QE[LE‘E.‘ 10000 Vim o Peak
H Simulation +
" B 4t P 1w oo ann s 1 o [RFOFF
270 a0 &4 |
Semsor Level-Pk () W8 || StepSize
= OO0 Vim
180 [ I Log Stspsice M
K { I~ FF Level O
T b
T M M 1k o an &0 10 onn_ann &nn 1= 0 Amplfier2
[1.00 mw  Peak
| Gen out ¢ wOx |
Jus]
T B Level |
5 I 1,955537 MHz [ Dwell Time |
(=] -4 103 dRim
Spesct 1 S tm EIVIE VI b on _an &0 1A oo ann Rnn " B 1
L .
@ X® m 2 @
4ll@Pr Co
| REXETREEA [ I

Fig. 3-36: EMC32 Test Execution
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EUT Monitoring Example

The upper graph in Fig. 3-35 (see also Fig. 3-36) shows how the Mask value jumps
from 0 to 1 when the signal violates the test mask. With logical units (O and 1) rather
than a physical scale, any Mask value of 1 exceeds the pre-defined 0.5 limit line, thus
rendering a FAIL result.

15
1.4
1.956537 MHz
12 1000
] V
0.8
g
0.6
£ Maqo Limitine
-
8 04
g 0
0.2
0
0.2
0.4
™ oM 3M B 10M 20 380 50 T00M 200 300 500 1G 2G

Frequency in Hz

Fig. 3-37: EMC32 test execution
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EUT Monitoring Example

4 RTO/RTE Limit Test Functionality for EUT
Monitoring

RTO / RTE oscilloscopes offer a wide range of measurement functions that are
suitable for EUT monitoring tests. The measurement functions are divided in

1 AMP/TIME — Amplitude, Peak to peak, Mean, RMS, etc.
':] B N8 FEBEL 8 v
Setup | Long Term/Track Gate/Display QuickMeas Event Actions Sensor ments@.@

200

State Source =~ Statistics Limit check

m ‘15t. 2nd ‘ J'L /7N Limit only Result export |»

m Amp/Time WJitter @ Eye W G Hist ﬂm

Main measurement Envelope

& RMS 1. High ) "L Fall time [l Phase
Additional amplitudeltime 1 Low A Pos. pulse ;lBurst width
Activate . l 11 Amplitude i Neg. pulse j‘—Pos. switching

100

J1. Max 41! Period :;—Neg. switching
I Min ' A Freduency :ﬁ}L Pulse train

S Peak to peak ' [y Pos. duty cycle :.ﬁfl Edge count

A Mean J Neg. duty cycle I}HESetup

1. RMS "Il Cycle area I‘tﬂi Hold

Ll o (S-dev/AC-RMS) IJLI‘L Cycle mean I}HE Setup/Hold Time

+

[, Pos. overshoot Jill. Cycle RMS I‘tﬂi Setup/Hold Ratio

+

\lsas 6 Meas5 Meas4 Meas3 Meas2 Meas1l

+

1. Neg. overshoot  [i] Cycle o (S-dev) I:F Delay to trigger
11 Area :JU:L Pulse count [ Trig.ProbeMeter
J” Rise time IER Delay

File Horizontal Trigger Vertical Math Cursor Meas Masks Search Analysis Dis knlay

Fig. 4-1: RTO / RTE Amplitude and Time Measurement Functions

1 JITTER — Period, Frequency, Cycle jitter, skew delay, etc.
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Amplitude Measurement

1 EYE — Extinction ratio (%), Q factor, Noise (RMS), S/N Ratio etc.

XX Extinction ratio (%) XX Duty cycle distortion

XX Extinction ratio (dB) :XX Eye rise time

XX Eye height :XZ Eye fall time

XX Eye width ?KZ-Eye bit rate

XXEye top ' XX Eyé amplitude
XXEye base ' :1[3;Jitfer (peak to peak)
WX Q factor Aj_[“_,Jltter (6*a)

XX Nolse (RMS) uditter (RMS)

XXS/N ratio

1 HISTOGRAM — Histogram peak, Mean, Standard Deviation, etc.

eve (55 wist fy

Probability domain marker settings

Jil Waveform count ' E Median
JijL Waveform samples ‘I Max - Min

E Histogram sampleszt Mean

E Histogram peak o o (S-dev)

E Peak value % Mean % o

E Upper Peak value :F Mean + 2 ¥ o
E Lower Peak value ,',I Mean % 3 * g

)L
1

E Maximum - Marker - Probability %

+

E Minimum :*F‘ Marker + Probability %

Some measurement groups are only accessible with the according option (see RTO /
RTE manual for more details on available options).
4.1 Amplitude Measurement

The first example will focus on an amplitude measurement, using the oscilloscope as
a EUT monitoring device in EMC32.

A 100 kHz sine signal (-10 dBm) from any signal generator is fed into Channel 1 of the
RTO / RTE.

4.1.1 Oscilloscope Settings

1 Press PRESET on the RTO / RTE to obtain a defined initial state.
1 Press AUTOSET for optimized display.
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Amplitude Measurement

Trigger settings
de:  Aut

— 110 mY

55 my

SN SN S

File |Edit | Horizontal | Trigger | Vertical | Math | Cursor | Meas | Masks | Searc nalysis | Display

Fig. 4-1: The display shows an auto-triggered and auto-scaled measurement of amplitude over time

The peak-to-peak amplitude is approx. 440 mV.

I Select MEAS —> SETUP in the RTO / RTE menu.

tup
Gate/Display

|

»
Advanced Delay Setup

Masks Search | Analysis

Fig. 4-2: Selecting the Setup dialog from the Measurement menu

1 Activate MEAS 1 STATE
1 Select the AMP/TIME tab

1 Turn the Limit Check on by selecting LiMIT ONLY
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Amplitude Measurement

N
Setup Gate/Display Long Term/Track Event Actions Sensor Measurements

|

State " ‘Source ,Statlstlcs Limit check

E ‘1st. AL
mAmp/Time WV sitter Eﬁ Eye W

Main measurement Envelope

5 v Reference | <
/1. Amplitude ¥ Both Levels

Additional amplitude/time measurements

Activate ... All off
Amplitude/Time - -~ |valid ‘
eacureiment State | Upper limit VLower limit range |

TEAmplitude @ | ov| __ov|within §

b
)]
m
L)
=
o
)
o
L]
=
(2]
[}
o
L]
=
<
)
o]
(V]
=
n
[
1]
L))
>
(o}
)
©
a

A |

Fig. 4-3: Configuring the Setup dialog within the Measurement menu

1 Close the MEAS dialog to read an actual amplitude measurement value.

ol viograms: chi
asur | ll =3

mplltude v

- 165 mV¥

Fig. 4-4: Here, the measured amplitude value is 426.09 mV

1 Select MEAS —> SETUP, again

1 Enter appropriate upper and lower limit values that come close to the measured
value, e.g. 426.1 mV and 426.0 mV

Amplitude/Time

measurement

Fig. 4-5: Enter the upper and lower limit by double clicking on the values

If the amplitude exceeds the upper or lower limit, an alarm will be set. The amplitude
measurement is now active.

To verify the measurement activity, the oscilloscope can be made to beep upon limit
violation.
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Amplitude Measurement

1 Select MEAS —> EVENT ACTIONS in the RTO / RTE menu.

Fig. 4-6: Selecting the Event Actions dialog from the Measurement menu

T .
Setup _Gate/Display Long Term/Track Event Actions ' Sensor

ctBRe Blevent

Beep

Stop acq

Print

Save Wfm

Trigger Out Pulse [[X)\'[s i y Trigger Pulse Control

{ —
| o
(7}
=
o~
U
1]
)
=
(]
0
o
()
o=
<+

Fig. 4-7: In the Event Actions dialog, select Beep -> On violation

To monitor the measurement, proceed with chapter 4.3 on EMC32 settings.
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4.2

421

Jitter Measurement

Jitter Measurement

The next example will focus on a measurement of jitter (periodicity deviations, or
phase noise) and show how to define it in the RTO / RTE and as EUT monitoring
device in EMC32.

Again, a 100 kHz sine signal (-10 dBm) is fed into Channel 1 of the RTO / RTE.

Oscilloscope Settings

1 Press PRESET on the RTO / RTE to obtain a defined initial state.
1 Press AUTOSET for optimized display.

1 Select MEAS —> SETUP in the RTO / RTE menu.

.
Gate/Display

Long Term/Statistics
Horizontal

Event Actions
Histogram

Reference Level
Advanced Delay Setup

Meas| Masks | Search |Analysis

Fig. 4-8: Selecting the Setup dialog from the Measurement menu

1 Select the JITTER tab

Setup Gate/Display Long Term/Track Event Actions Sensor Measurements@

State Source Statistics Limit check

U y, o~ @ 5
I '1St. an%. ’Jih /7\ Limit only Result export |»

) = (O g H. O ) . e
MAmp/Tlme WY aitter V& Eye W BHISt [m.‘

Main measurement Envelope -

v v Jitter E Reference E
£/ Period A% Both Wizard Levels
Additional jitter measurements
activate .. M A1l on J Al off \

- ‘ = .. (Valid
Jitter measurement |State |Upper limit |Lower limit range

iljperiod B | os| _os|within §

Fig. 4-9: It is convenient to use the Jitter Wizard for defining the test, as this will guide you to the
measurement with just three more clicks

o
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Jitter Measurement

Jitter Wizard Setup - Wizard

Start

Welcome

The wizard will guide you through the setup of
common jitter measurements.

Notice that current settings myy be overwritten.

If necessary, please save the current settings before
proceeding.

Select your measurement: {
‘ Period and frequency

‘ Cycle-to-cycle jitter
‘Time Interval Error (TIE)

‘ Skew

P Next ® cancel

Fig. 4-10: Select a period and frequency measurement in the Jitter Wizard

Jitter Wi Setup Wizard 171

Cohfiguration

L
Setup summary Settings for "Period and frequency”

Measurement type

Channel source

Period and frequency
anne

"Period” is used to characterize
the jitter in periodic sources, like

The result statistics show the
statistical spread of the signal
period with respect to the mean
value.

Use the track plot to display the
evolution of the period during the
acquired time interval.

I
‘ clock signals.
i

4 Back } Next & cancel

Fig. 4-11: Confirm the pre-selection of Channel 1 by clicking “Next”
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Jitter Measurement

Jitter Wizard Setup Wizard 1

Sy

Autoset

Setup summary
Vertical scaling Horizontal scaling
Measurement type - "

Period and frequency . Autoset based on signal . Autoset based on signal
. Retain current settings . Retain current settings

Measurement settings

Source 1 : Channel 1

Reference level configuration '

¢

. Use automatic reference levels
.
. Retain current settings

4 Back } Next & cancel

Fig. 4-12: Confirm automatic scaling and auto reference levels by clicking “Next”

Jitter Wizard Setup Wizard 1'5(

Sy

Result plots

Setup summary

Result plot selection
Measurement type

Period and frequency
N S B Please select the plot types for

Source 1 : Channel 1 displaying the measurement results.

Autosetup configuration ‘ s . |
L ource signals
Vertical : auto g

Horizontal : auto . Track of measurement
Ref. levels : auto

. Histogram of measurement

‘ FFT spectrum of track

4 Back Execute X cancel

Fig. 4-13: Start the Jitter measurement with all the four suggested plot types by pressing “Execute”
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Jitter Measurement

Measurement Results 1

measurement

9.0984 ps 10.013 ps 9.9888 ps 10 ps 10 ps

100.02 kHz 100.11 kHz 00.872 kHz 99.908 kHz 99.008 kHz

|

\

T T T T T T T T

500 ma = 500 me
I A " 1

Fig. 4-14:Measurement results showing the period near 10 ps and the corresponding frequency near
100 kHz. The histogram in the lowest measurement window gives indication of the presence of some
jitter

1 Select MEAS —> SETUP in the RTO / RTE menu.

Setup Gate/Display Long Term/Track Event Actions Sensor Measurements@

~ State Source _ Statistics Limit check

£ 80 L o EEm

m Amp/Time mﬂt&er .VOA Eye m ‘ | D Hist m

‘Main measurement . _.Envelope ..., =
‘ v Jitter |, Reference |,
s\ period #% Both Wizard Levels
Additional jitter measurements

Jitter measurement State lUpper Ilmlt Lower limit \r/:rltigde

0 s|within §|

il
Frequency - 0 Hz|Within ]1

'0
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Fig. 4-15: In the Setup dialog, select Limit Check
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Jitter Measurement

Limit check

M

Fig. 4-16: Turn the Limit Check on by selecting Limit Only

The pulse frequency of f =100 kHz corresponds to a pulse repetition period of
T = 1/f = 10 us. In order to measure jitter, it must be made sure that any small deviation
(e.g., £0.01 us) from the 10 us pulse period is detected.

Therefore, in the setup dialog, define the upper and lower limit of the period to be
10.01 ps and 9.99 ps, according to Fig. 4-17.

Fig. 4-17: Enter the upper and lower limit by double clicking on the values

If the period exceeds the upper or lower limit, an alarm will be set. The jitter
measurement is now active.

To verify the measurement activity, the oscilloscope can be made to beep upon limit
violation.

1 Select MEAS —> EVENT ACTIONS in the RTO / RTE menu.

Gate/Display
Long Term/Statistics
Horizontal

[ Advanced Delay Setup
Masks | Search | Anal

Fig. 4-18: Selecting the Event Actions dialog from the Measurement menu
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4.3

4.3.1

EMC32 Settings

Setup Gate/Display Long Term/Track Event Actions  Sensor Measurements@

Actions on event

Beep

J €3 No action

Stop acq , : () On successful completion
Print

Save Wfm

—
0
o
()

=

o

n
©
@
=

(4]
0
o
[ V)
=

Trigger Out Pulse @N action Trigger Pulse Control

Fig. 4-19: Select Beep —> On violation

EMC32 Settings

Adding the Device to the Device List

The configuration is done in the Device List, which is accessible via the menu
EXTRAS —> DEVICE LIST ...

i evcs2 D |
File Test Report Table Window 7?7

‘_‘_ ),iél —3 %‘ A DeviceList ... N Fo

| §g | Self Check...
ENIGAZ Brpioess ‘ @ Unit Converter F12
Options ... »
EMC32 :
- System Wizards ... ’

(3 Calibration Sequence | 4 Switch Amplifiers ...
(] Calibration Setups

] Conection Tables GTEMY/S-Line Correction Factors

(] EUT Information OTA Accessories

() Frequency Lists

] Graphics

(] Hardware Setups

1 Limit Lines Toolbars ... »
(] Reference Calibrations

] Report Setups Theme »
(1 Reports Language ...

e T N

Fig. 4-2: Opening the Device List

or with the function key shortcut “F9”

or via the Device List icon
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EMC32 Settings

Add the GENERIC MONITORING device to the right side of the DEVICE LIST as

CONFIGURED DEVICE.

Device List (*) X
o
Devices: Configured Devices: & X
Monitering - Name | Device | Type | Interfa... | Addr/SN | State ~
@] bmem USB-AD16f SMB1004 Genelators  SMB1004 GPIBO 29 Yirtual
] C8T [ smLo3 Geneistors  SML GPIBD 28 Virtual
2 CECAM Interlock Intedock Intedlock Circuit ~ Mone -
] CMU for GFS SLine-LISN ENY... LISNs LIsH Mone -
= muzw s 2LineLISN ENV... LISNs LISN None - .
= mm?ﬂL Elrovon Moritoing  Generic Meritor.  LAN  LOCALHOST1001 Vitual
; CMWEDD-COMA E\Mzn Inserter Monitaring Generic Monitor...  COM1 . Wirtual
P WEOGSM = cMuz00 Moritoring ~ CMU200 GPBO 20 Wirtual
= CMWS00LTE f=furL Moritoring ~ LIPL GPIBO 10 Vittual
E CMWS00-TO-SCOMA E Ma&HA Roller Be...  Monitoring MAHA Roller B... LA el 11} Wirtual
] CMWS00-UMTS F=] cvuzoom) Moritoring  CMU200 GPIBO 20 Vitual
ke CMWS00WLAN [l EMCANSZ Intert. Monitoring EMCAN32 Inter...  LAN 10.33.10.108:7800 Wirtual
= AN pleiface LISB 1EC308F Wi
E [ E Generic Monitoring  Monitoring Generic Monitor.. GEIBU 25 Wirtual I
k=] M5 DID | Generic Oscilos...  Oscilloscop...  Genenc Dscillos..  VISA TCPIP:10.33.11. 20 mst; inste Wirkual
ke MaHA Roller Bench NRVS PowerMeters  NRVS GPIBO 7 Wirtual
ket metADIo DAID » Power Meter PowerMeters  NRP Channel & GPIBD 12 Wirtual
[&f meMPIO DIO =] PM Sensor PoweMeters NRP ChannelB  GPIBO 12 Virtual
(S| NI USB 6003 2V for Calibnation  PoweiMeters  2Vi<for Calibrati. VISA  TCPIP-10.23310.105:INSTOANSTR Virtual
(&) Opsens ProSens | [ZINRP Channel & PoweiMeters  NRP Channeld  GPIBD 14 Vitual | =
Z EL‘:’?“W‘L‘“ EEANRPZuUSE)  PoweMeters NRPZw{USB) USE 7 Vitual
ﬁ uPP Receiver Receivers ESU 40 GPIBD 20 Wirtual
E uey Q ESIB 26 3dB Receivers ESIB 26 3dB GPIEO 20 Wirtual
fl MuliFieidProbes Edesus Receivers  ESUS GPIBD 20 Vittual
Dssilosaopes Edesie 7 Receivers  ESIB 7 GPIBO 20 Virtual
| Pasitioners Q Generic Receiver  Receivers Generic Receiver  GPIBO 20 Vitual
1 PoweiMeters Eesie 40 Receivers  ESIE 40 GPBO 20 Vittual
Receivers Q ESL 40 Receivers ESU 40 GPIBO 20 Wirtual
E| Slidebars Q ESL 3 Receivers ESL3 GPIBO 20 irtual
r:| SwitchUnits Deisel Shdebar Shdebars Deisel Shdebar GFiBOD 7 Wirtual
| SystemControls i i SwitchUnits ~ TS-RSP GPIBO 16 irtual
B Transducers SwitchUnits  Generic RSU GPIBO 16 Virtual
TripleLoops SwitchUnits  IMS RSU Use 100027 Yirbual
B3] TumTables - SwitchUnits ~ BBA100 GPIBOD 2 Wittual
e W=l Gigendperd Pontend Crmlgei™ne Gigedped Comten] Mang . .
L) m » < | L 3
0K Cancel |

Fig. 4-3: “Generic Monitoring” device added to “Configured Devices”

Single click on the entry and rename GENERIC MONITORING to an appropriate Device
Name, e.g. RTO TEST LIMIT.

: Li| Feceivers
:| SwitchUnitz

R0 Test Mask
= RT0 Test Limit

Monitaring
Monitaring

Fig. 4-4: Rename “Generic Monitoring” to “RTO Test Limit”

Gereric Mo.. VIS4 TCFIP:..

Generic

Physical
Wirtual

Note: Please make sure that all necessary instrument drivers, e.g. SMB, NRP-Zxx
have been installed, before running an EMS test. If some or all devices are missing, a
message box allowing simulation mode enabling will appear.
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43.1.2
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EMC32 Settings

Generic Monitoring Properties

Edit the RTO TEST LIMIT properties by double clicking on the menu item. It is defined by

Six properties:

1 General

1 Interface Parameters
1 General Commands

1 Device Programming
I Measurement Queries

1 EMS Information

General and Interface Parameters Tabs

In the General tab, select the appropriate INTERFACE TYPE from a list of addresses or

by using the VISA DEVICE IDENTIFIER (see Fig. 4-5).

After editing this parameter, close the RTO Limit Test window by pressing OK. Also
close the Device List by pressing OK. If there have been significant changes in the
Device List, a window pops up, advising to close and restart EMC32-S. Re-open the
Device List and activate the RTO Test Limit device by changing the STATE from

VIRTUAL to PHYSICAL.

RTO Test Limit - Generic Monitaring - Monitoring L Iﬁ

General ] Irkerface Parameters] General Commands | Device Proglamming] Measurement Quelies] EMS 141 *

Interface State
Type
154 ~| (" Physical 45 Vitual

WISA Device |dentifier
|TCPIP::HTD-2DU‘I 53:IMSTR

Description Serial number

Firrware Wersion

Calibration walid until
Configure

Ok

Fig. 4-5: Select Interface Type “VISA”
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EMC32 Settings

i _——
% RTO Test Limit - Generic Maonitoring - Monitoring

= =

First Step

Interface

Type
|visa =]

W54 Device Identifier

General ] Interface Parameters] General Commands] Device Plogramming] Measurement Queries] EMS I|L|L|

State

i Physzical € Wirtaal

|TCPIF‘::HTD-2UD159::INSTH

Description

| Second Sten |

Serial humber

Firmware “Wersion |

Calibration walid until
Configure

0K

s

Fig. 4-6: Set State to “Physical”

Change to INTERFACE PARAMETERS tab and set the parameters.

i _——
% RTO Test Limit - Generic Maonitoring - Monitoring

Bl ==

General InterfaceParameters General Commands] Device Plogramming] Measulementﬂueries] EMS 4|

Tirneout 1.0 s

EMS-K1 Compatibility I

Export Settings |

[ Impart Settings | ]

Diwell Time after
receiving a WalT toa 500 ms

M easurement Query

Ok | Cancel |

s

Fig. 4-7: Import settings

Import parameters by clicking IMPORT SETTINGS.

In the newly opened dialog box Import Settings, select predefined parameters by

clicking the =l button, selecting RTO LimiT TEST and pressing OK.
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43.1.3
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EMC32 Settings

5 Import Settings
Configuration File
[RTO Limit Test
Import | Cloze |

Fig. 4-8: Configuration File to Import

Click on IMPORT to load the configuration. The import is completed by pressing OK on
the following message window.

Import Settings ﬁ M

The settings have been imported successfully.

Fig. 4-9: Successful file import

The RTO Limit Test import file contains following lines.

General Commands

Commands for the basic configuration of the monitoring device are defined in this tab.
The following commands are available:

g RTO Test Limit - Generic Monitoring - "k“““""m =

| Device F'roglammingl Measurementﬂueriesl EMS I|L|_’|

General | Interface Parameters

Dezcription

Reset / Initialize
|dentifization Query A0DM?
|dentification Responze RTO
Trigger RUM
Start Test

Stop Test

Start EuT

Stop EuT

Reset EuT

EuT Feady Query

Test |

Ok Cancel

"

Fig. 4-10: Generic Monitoring Commands
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4.3.1.4 Device Programming

This tab contains two commands for activating the limit test.

% RTO Test Limit - Generic Manitaring - Menitoring — !

Generall Interface Parametersl General Commands I Measulementﬂueriesl EMS I|LI

No | GPIE Command Description |
1 Positive Transition [0 to 1) on Limit Yiolation
z STAT:QUES:LIM:EMAB 1 Enable Limit Function

Fig. 4-11: Commands for activating Limit Test

4.3.1.5 Measurement Queries

This tab contains the Limit Test Result (0=PASS, 1=FAIL).

General I Interface Parameters I General Commands I Device Programmir

String Header
Mo | GFIB Command Description | for P455 | characters
[=0] to delete

1 Get Result 0O 0

Fig. 4-12: “Measurement Queries” tab with Status Byte Query
4.3.1.6 Generic Monitoring Test Dialog

After pressing the button in the EMS INFORMATION tab, the following dialog
box will be opened, allowing to select an item from the GENERAL COMMANDS or
MEASUREMENT QUERIES list. Select IDENTIFICATION QUERY from the GENERAL
CoMMANDS and enter the TEST COMMAND “*IDN?”. After pressing TEST COMMAND, the
command is sent to the oscilloscope and the response (RTO ID string) is received.
Then, exit this dialog by pressing CLOSE.

RTO Test Limit - Generic Mon

& General Commands I Identification Query LI
I " Device Programming I LI
£ Measurement Queries I ;I
|
= EMS Infarmation -
| = |
H
T e Commard [oN? I
[
: Anzwier IHthe&S chwarz, RT0,1316.1000k24,/200153,2.30.0
| H
| N
|
i

)

Fig. 4-13: Generic Monitoring Test Dialog
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EUT Monitoring Example

4.4 EUT Monitoring Example

441

In order to perform the example, a test template for EUT monitoring with an RTO or
RTE oscilloscope is required first.

Oscilloscope Monitoring Settings

To generate a new EUT Monitoring Test Template, proceed as shown in Fig. 4-14.

=3 Test Templates

) APl Macio
) Azimuth Chast
1 EMI Auto Test
1 EMI Automotive
] EMI Scan
") EMI Sweep
) EMS Auto Test

%" EMS Scan

CRM EuT Montoring|
) OTAAuto Test
1 Test Sequence

-] Tests

New File [}

New Folder

Export
Import

Explore this Folder

Fig. 4-14: EUT Monitoring Configuration: “New File”

In the EMC32 Explorer, select File —> Test Template open/new. Right-click on the EUT
MONITORING menu item and select NEw FILE. A new window for configuring the RTO
Test Limit parameters pops up.
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EUT Monitoring Example

— Dptions

EUT Information [~ Mobile Phone Test
|<n0ne> | [~ Show Audio Breaktrough Parameters an Test Sart

[T Senchronize ABT Parameters an each Test Start

Mo | Active | Name
Channel 1

Meas. Device Conversion |NoGo Actions

Channel | Hardware T Dizplay T Moo T Actions T Optionz

| <no devices <no devices RTD Test Lirnit

<na settings RTE Test Mask
RTE Test Limmit

RThA Test Mask
RTCQ Test Mask

Field Sensar

Powuver Meter

Phd Sensor
Add Channel | Delete Charnel | arnd J oK |
acro

Fig. 4-15: EUT Monitoring configuration: RTO Test Limit selection

Right-click on the oscilloscope device icon in the HARDWARE tab and select RTO TEST
LimIT from the list.

Channel I Hardware T Dizplay T MaGao ]

dB

| <ho device: |F|TD Test Limit

|< o zettingzy -

Fig. 4-16: EUT Monitoring Configuration: Selected Device

Then left-click on the icon to configure the device in the following pop-up window,
according to Fig. 4-17: select “Send Trigger Command”, and specify the Measurement
Query as “Get Result”. Check the DEVICE PROGRAMMING items POSITIVE TRANSITION...
and ENABLE LIMIT FUNCTION.
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EUT Monitoring Example

General Settings |

( 4.dditional Cormmands — Device Programming
L [+ Send Trigger Carmmand

Set | Command

nY

] i Pogitive Trangtion [0 to 1) on Limit Yiolation
Erable Limit Function

~ Measurement Juerie

I Get Result ;I
Substitute placeholder %%% in query with

Test

:

0K | Cancel I

Fig. 4-17: EUT Monitoring Configuration: Device Settings

Press OK to complete the RTO TEST LIMIT configuration, which appears in the EUT
Monitoring configuration in Fig. 4-18.

Channel I Hardware T Dlizplay T HNoGo ]

dB

| <ho device: |F|TD Test Limnit
Send Trigger Command -
MeasCmd: Get Result
SetCmd:Positive Tranzition [0 to
1] on Limit Wiolation,
Enable Limit Function

Fig. 4-18: EUT Monitoring Configuration

After configuring RTO TEST LIMIT, go to the CHANNEL tab and select TRIGGER MODE —>
BEFORE DWELL.

Channel T Hardware T Dizplay T MaGo T Actions ]

Channel Mame | Channel 1

[ Trigger Mode

Fig. 4-19: EUT Monitoring Configuration: “Trigger Mode” Selection
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4.4.2

4.4.3

EUT Monitoring Example

In the NOGoO tab, set NOGO TYPE to ABOVE LIMIT, set LIMIT VALUE = 0.50000 and press
OK to save the RTO LIMIT TEST configuration.

| Channel T Hardware T Display T NoGo T Actions T Optior:
MHoGo Type Lirnit % alue
[5" Constant 0,500000 ]
€ Below Livit LI Shepe fenone> .|

Fig. 4-20: EUT Monitoring Configuration: “Limit Value”

Actions

If the measurement should be stopped after a limit violation occurred, add STop TEST
to the ACTION ON NOGO item.

Channel T Hardware T Drizplay T HoGo T Actions

Proaram a Device -
Femote dction

Test start

Ewen frequency

Auto Test Loop

‘X Channel 1
et B Action on Trigger

Action on MoGo

............ @ Stop Test

- T Action on Go

............ \D Test stop

Fig. 4-21: Action on NoGo — Stop Test

(]
=
@
0
o
m
=
=
m

B Cornment in result
=] Switch Path
15 NB/BE acc. ta ETSI

Start Test

Download DEVICECONFIGURATION_FILES.zIP from the 1MA242 application note page and
unzip EUT TEST.EMSCONFIGURATION to <EMC32 DIRECTORY>\EMC32\SYSTEM\TEST
TEMPLATES\EMS SCAN\EN61000-4-3\ and RTO LiMmIT TEST.EUTCONFIGURATION , RTE
LiMIT TEST.* to <EMC32 DIRECTORY>\EMC32\SYSTEM\TEST TEMPLATES\EUT
MONITORING\.

Note: In case of Windows7 and the default data directory C:\PROGRAMDATA it is
necessary to make it visible first by unchecking the HIDE PROTECTED OPERATING FILES
in the FOLDER OPTIONS.

In the EMC32 Explorer, right-click on the menu item TEST TEMPLATE —> EMS SCAN —>
EN61000-4-3 (EMS Radiated) —> EUT TEST and select NEw TEST.

Note: In case of Windows7 and the default data directory C:\PROGRAMDATA it is
necessary to make it visible first by unchecking the HIDE PROTECTED OPERATING FILES
in the FOLDER OPTIONS).

In the EMC32 Explorer, right-click on the menu item TEST TEMPLATE —> EMS SCAN —>
EN61000-4-3 (EMS Radiated) —> EUT TEST and select NEw TEST.
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EUT Monitoring Example

=12y Test Templates
) API Macro
() Azimuth Chart
) EMI Auto Test
) EMI Automotive
(] EMI Scan
) EMI Sweep
() EMS Auto Test
=23 EMS Scan
§4) EMS Scan BBAT00 C123
() ENB1000-4-20
-3 ENG1000-4-3
Copy of EMS Scan
EMS Scan
EUT Test
Mod List New Test
Reference New Test Direct
(] ENB1000-4-6
I ETSI
(7] 1s011452 File Info
MIL-461E CS1
I:: Ref.CaiLP2f  Open

-] EuT Monioring

s

New File

) OTAAuto Test Sk
(] Test Sequence Rename
@ Tests Duplicate

Fig. 4-22: Start EMS Scan Test Template as New Test

A New TesT window with EMS Radiated specific default parameters pops up.

New Test - [EMS Radiated] [

Test Definition T Test Level

— Test Control Parameter

Test Name |Test

TestMethod |EuT Qualification

— Immunity Parameter

|-I-|t)]] Template |EUT Test

Lewvel on % Sensar

" Reference Calibration

J<nones =

—EuT Monitoring Parameters

@ Template |<nu:|ne> i_Il

Cahicel |

Fig. 4-23: New Test dialog

After pressing the EUT MONITORING PARAMETERS —> —I icon, the EuT Monitoring
Open window pops up, which allows to select the RTO LimIT TEST(.EUTConfiguration).
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EUT Monitoring Example

EuT Monitoring Open ——— (s

Path: C:ADownload\EMC324S ystemh T est Templates\EUT Monitaring

oK |
- | i ﬁ | Caticel |
_ e |

% EuT Monitoring
% EuT Monitaring [old) Help

iTO Limit Test
X FATO Mask Test

Fig. 4-24: EUT monitoring File location

EuT Mornitaring Parameters

@ Tenplate |HTD Limit Test

coce_|

Fig. 4-25: New Test dialog with “RTO Limit Test”

After pressing OK, the test is ready for execution.

Fil: Test Report Table Window 7
;P . = = ; - — — ;
| WG =] S | G fen FR P ° ] (&)
ExE kT S 68 @
[ lnputl EMS Antenna O [Channel 109 2 x| [Frequency [ W]
o[- B T+ ¥ 3 [Sen Cunent Frequency
O
2 . 15 2039575 MHz |
m < H 2,037338 MHz
2| s = 1000 Scan ST
E LH co 1 Y 1,000000 MHz
= | B
&y Z120 - 2000000000 GHz |
7 : z Woap Liniting B
T Gpest 1 185 0 S 5
|| ree = 0’ I Aabian Step Widh
o o . * Log
H LUE e
E
z
ES
B

™ M 3 &M T0M 20 30 &0 100M 200 300 500 L} 26
Frequency in Hz |

| [Input] Turntable 20 [Inm Level Pk 4 0 %/ | Scan Parameters RO
I QYR 0 dea 2037336 MHz MNominal

p 0 10,13\/% Tagelsnsi 0000 Vim o ek
0 Simultion

tha DM W4 M 1M o0 a0 BN oMM omn aon  mn 1 o [FFOFF :1
270 a0 RE D_FF *
Sensor Level-Pk () 400 x| StepSice
= 1.000 Wim

Level-Pk in

180 [ [ Log. StepSize g
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i
T Th AR 1k S e BN dAfMk o0n o0 RAn in E Amplifier2
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m
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3 205 cim, [ Dwell Time

Speed: 1 S Sh e Ew 10k S0 _an &0 1o onn ann 5 a0 1 i

4llE> C¥ X@ m » 2 @

MFvaizo0-emcaz |

Fig. 4-26: EMC32 Test Execution

The upper graph in Fig. 4-26 (see also Fig. 4-27) shows how the Limit value jumps
from 0 to 1 when the signal violates the limit. The logical units 0 and 1 are interpreted
as 0.0 and 1.0 which exceeds the pre-defined 0.5 limit line, causing a FAIL result.
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EUT Monitoring Example

Channel 1 (%)
1.5
2057338 MHz
1.000
v
1
E Hogo Limitl
S s go Limitline
©
=
[
0
™ oM 3M GM 10M 0030 50 100M 2000 300 GO0 1G jele
Freguency in Hz
——  Channel 1

Fig. 4-27: EUT Channel 1 measurement result
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RMS Measurement

5 EMC32 Limit Testing

In case an instrument does not have the limit test capability, e.g. RTM, EMC32 can
handle the limit checking instead. The performance will slightly be reduced as
compared to use of RTO / RTE.

5.1 RMS Measurement

This example shows how to set up the RTM oscilloscope for an RMS measurement
and configure EMC32 to stop the measurement in case the RMS value drops below a
certain limit.

5.1.1 Oscilloscope Settings

Press the MEAS button and select MEAS. TYPE, e.g. RMS. Connect the pulse output
with CH1 input via probe and press AUTOSET.

TB: 200ps T:0s Aute CH1: 545mV . SDC Real Time Run

[0 CH1: 500mY | IFRETH RS | WSS TN -
hd

RMS: 722.03 mV
Aute Measure

4 Meas. Place h Measure 1 Meas. Type H Source i Reference

Statistic Clear All
NS = > . AY

N

R — —— i —

Fig. 5-1: RMS Measurement on RTM

1MA242_2e Rohde & Schwarz R&S®EMC32 EUT Monitoring with R&S® Digital Oscilloscopes 51



EMC32 Limit Testing
EMC32 Settings

5.2 EMC32 Settings

5.2.1 Adding the Device to the Device List

The configuration is done in the Device List, which is accessible via the menu
EXTRAS —> DEVICE LIST ...

Bevc: L T

File Test Report Table | Extras | Window ?

e )'0&/ :“ ;§§ é Device List ... N F9

Self Check ...

EMC32 Explorer E Unit Converter F12

All Files

Options ... »

Wizards ... »

=3 System
(3 Calibration Sequence | 49 | Switch Amplifiers ...

(] Calibration Setups

() Correction Tables GTEMY/S-Line Correction Factors

(] EUT Information OTA Accessories

() Frequency Lists

(2] Graphics

() Hardware Setups

) Limit Lines Toolbars ... »
(] Reference Calibrations

] Report Setups Theme >
] Repotts Language ...

e v o - - - -

Fig. 5-2: Opening the Device List

or with the function key shortcut “F9”

or via the Device List icon .
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EMC32 Settings

Add the GENERIC MONITORING device to the right side of the DEVICE LIST as
CONFIGURED DEVICE.

Device List (*) X
o
Devices: Configured Devices: & X
Monitering - Name | Device | Type | Interfa... | Addr/SN | State ~
kod b UISB-A016f & sMe1004 Generators  SMB1004& GPIBO 29 Wirtual
] C8T [ smLo3 Geneistors  SML GPIBD 28 Virtual
2 CECAM Interlock Intedock Intedlock Circuit ~ Mone -
] CMU for GFS SLine-LISN ENY... LISNs LIsH Mone -
= muzw s 2LineLISN ENV... LISNs LISN None - .
= mm?ﬂL Elrovon Moritoing  Generic Meritor.  LAN  LOCALHOST1001 Vitual
; CMWEDD-COMA E\ﬁden Inserter Monitaring Generic Monitor...  COM1 . Wirtual
E CMWEDIGSM = cMuz00 Moritoing  CMU200 GPBO 20 Vitual
o] CMWS00LTE f=furL Moritoring ~ LIPL GPIBO 10 Vitua
(=] CMWE00.TD.SCOMA E Ma&HA Roller Be...  Monitoring MAHA Roller B... LA el 11} Wirtual
] CMWS00-UMTS F=] cvuzoom) Moritoring  CMU200 GPIBO 20 Vitual
ke CMWS00WLAN [l EMCANSZ Intert. Monitoring EMCAN32 Inter...  LAN 10.33.10.108:7800 Wirtual
= AN pleiface LISB 1EC308F Wi
E [ E Generic Monitoring  Monitoring Generic Monitor.. GEIBU 25 Wirtual I
k=] M5 DID | Generic Oscilos...  Oscilloscop...  Genenc Dscillos..  VISA TCPIP:10.33.11. 20 mst; inste Wirkual
ke MaHA Roller Bench NRVS PowerMeters  NRVS GPIBO 7 Wirtual
ket metADIo DAID » Power Meter PowerMeters  NRP Channel & GPIBD 12 Wirtual
[&f meMPIO DIO =] PM Sensor PoweMeters NRP ChannelB  GPIBO 12 Virtual
(S| NI USB 6003 2V for Calibnation  PoweiMeters  2Vi<for Calibrati. VISA  TCPIP-10.23310.105:INSTOANSTR Virtual
(&) Opsens ProSens | [ZINRP Channel & PoweiMeters  NRP Channeld  GPIBD 14 Vitual | =
Z EL‘L"’?“W‘L‘" EEANRPZuUSE)  PoweMeters NRPZw{USB) USE 7 Vitual
ﬁ uPP Receiver Receivers ESU 40 GPIBD 20 Wirtual
E uey Q ESIB 26 3dB Receivers ESIB 26 3dB GPIEO 20 Wirtual
fl MuliFieidProbes Edesus Receivers  ESUS GPIBD 20 Vittual
| Dsoiloscopes Edesie 7 Receivers  ESIB 7 GPIBO 20 Virtual
| Pasitioners Q Generic Receiver  Receivers Generic Receiver  GPIBO 20 Vitual
PoweiMeters Eesie 40 Receivers  ESIE 40 GPBO 20 Vittual
| Rcsivers Edesu 40 Recsivers  ESU 40 GPIBO 20 Wirtual
E| Slidebars Q ESL 3 Receivers ESL3 GPIBO 20 irtual
r:| SwitchUnits Deisel Shdebar Shdebars Deisel Shdebar GFiBOD 7 Wirtual
| SystemControls i i SwitchUnits ~ TS-RSP GPIBO 16 irtual
B Transducers SwitchUnits  Generic RSU GPIBO 16 Virtual
TripleLoops SwitchUnits  IMS RSU Use 100027 Yirbual
B TumnTables - SwitchUnits  BBA100 GPIBO 2 Yirtual
e W=l Gigendperd Pontend Crmlgei™ne Gigedped Comten] Mang . .

119

2

Cancel |

L

T

Fig. 5-3: “Generic Monitoring” device added to “Configured Devices”

Single click on the entry and rename GENERIC MONITORING to an appropriate Device
Name, e.g. RTM TEST LIMIT.

TurnT ables

| = RTM Test Limit

I onitoring

Fig. 5-4: Rename “Generic Monitoring” to “RTM Test Limit”

Generic Mo...

Note: Please make sure that all necessary instrument drivers, e.g. SMB, NRP-Zxx
have been installed, before running an EMS test. If some or all devices are missing, a
message box allowing simulation mode enabling will appear.
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EMC32 Settings

Generic Monitoring Properties

Edit the RTM TEST LIMIT properties by double clicking on the menu item. It is defined
by six properties:

1 General

1 Interface Parameters

[ General Commands

1 Device Programming

I Measurement Queries

General and Interface Parameters Tabs

In the General tab, select the appropriate INTERFACE TYPE from a list of addresses or
by using the VISA DEVICE IDENTIFIER (see Fig. 4-6).

After editing this parameter, close the RTM Limit Test window by pressing OK. Also
close the Device List by pressing OK. If there have been significant changes in the
Device List, a window pops up, advising to close and restart EMC32-S. Re-open the
Device List and activate the RTM Test Limit device by changing the STATE from
VIRTUAL to PHYSICAL.

RTM Test Limit - Generic Monitoring - Monitoring - " E
Ggneral llnterface Palameters] General Commands | Device Programming | Measurement Queries] EMS ||ﬂ
First Sten
Interface State
Type
|VISA ﬂ i Physzical & Virtual
W54 Device [dentifier
|TCF'IF'::'IU.85.U.'I3?::INSTH Second Step

Fig. 5-5: Set State to “Physical”

Change to INTERFACE PARAMETERS tab and set the parameters.
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RTM Test Limit - Generic Monitoring -

terface Farameters || General C

Tirmeout 10 =
EMS-K1 Compatibility I

Export Settings |

[ Import Settings | ]

Fig. 5-6: Import settings

Import parameters by clicking IMPORT SETTINGS.

In the newly opened dialog box Import Settings, select predefined parameters by
clicking the El button, selecting RTM LIMIT TEST and pressing OK.

B3 Import Settings @
Configuration File
[RTO Limit Test
Import Cloze |

Fig. 5-7: Configuration File to Import

Click on IMPORT to load the configuration. The import is completed by pressing OK on
the following message window.

Import Settings ﬁ @

The settings have been imported successfully.

Fig. 5-8: Successful file import

The RTM Limit Test import file contains following lines.
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5.2.1.3
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5.2.1.5
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EMC32 Settings

General Commands

Commands for the basic configuration of the monitoring device are defined in this tab.
The following commands are available:

@ RTM Test Limit - Generic Monitoring - Monitoring -

General ] Interface Parameters l Device Programming ]

Description
Reset / Initialize
Identification Huery 10N
|dentifization Responge RTH
Trigger RUMN

Fig. 5-9: Generic Monitoring Commands

Device Programming

Not used in this example.

% RTM Test Limit - Generic Monitoring - Monitoring -

—

General ] Interface Parameters ] General Commands Meazurement Queries ]

Mo | GPIE Command Description

Fig. 5-10: Commands for activating Limit Test

Measurement Queries

This tab contains the measurement query command.

@ RTM Test Limit - Generic Monitoring - Monitoring —

-

General] Inberface Parameters | General Eommands] Device Programming  Measurement Queries

Sting Header
Mo | GFIB Command Description | for PASS | characters
[=00) to delete

1 [MEAS:HEST? AMS | Get Result 0

Fig. 5-11: “Measurement Queries” tab with RMS measurement command

Note: The STRING FOR PASS field is empty since the PASS / FAIL decision of a
measurement result is made by the EMC32 software. In case a scope offers mask or
limit detection feature, this field will contain usually either “PASS” or “0”.
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5.2.1.6 Generic Monitoring Test Dialog

After pressing the button in the MEASUREMENT QUERIES tab, the following

dialog box will be opened. , allowing to select an item from the GENERAL COMMANDS or
list. Select GET RESULT from the MEASUREMENT QUERIES and enter the command
“‘MEAS:RES1? RMS”. After pressing TEST COMMAND, the command is sent to the

oscilloscope and the response “7.224944E-01" is received. Then, exit this dialog by

pressing CLOSE.

RTM Test Limit - Generic Monitoring

i~ General Cammands | J
0 | =
* Measurement Dueries |Get Result j
| L
‘o) | =

Angwer

[MEAS:REST? AMS I

|7 224544E -1

Cloze

| = —

Fig. 5-12: Generic Monitoring Test Dialog

5.3 EUT Monitoring Example

In order to perform the example, a test template for EUT monitoring with an RTM
oscilloscope is required first.

5.3.1 Oscilloscope Monitoring Settings

To generate a new EUT Monitoring Test Template, proceed as shown in Fig. 4-14.

= Test Templates
1 APl Macio
() Azimuth Chast
] EMI Auto Test
) EMI Atomotive
") EMI Scan
) EMI Sweep
) EMS Auto Test
3] EMS Scan
BB EuT Montoring)
) OTA Auto Test
) Test Sequence
- Tests

4+

New File %

New Folder

Export
Import

Explore this Folder

Fig. 5-13: EUT Monitoring Configuration: “New File”
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In the EMC32 Explorer, select FILE —> TEST TEMPLATE OPEN/NEW.... Right-click on the
EUT MONITORING menu item and select NEw FILE. A new window for configuring the
RTM Test Limit parameters pops up.

r DDtiDl 1
EUT Infarmatian 4 st
|<none> I [T Show Audio Breakthrough Parameters on Test Start

[~ Synchronize 8B T Parameters on each Test Start

Mo | Active | Mame

Meas. Device Conversion | MoGo Actions
BTk Test Limit i EL Sho

Channel I Hardware T Dizplay T MoGo T Actions T Optiors

dB RTM Test Mask
RTC Test Mask
| <no devicer |HTM Test Limit RTO Test Limit
Send Trigger RTE Test Mask
MeasCmd: Get

RTE Test Limnit
@  RTh Test Limit

Field Sensar

Powver Meter

£dd Channel [isleis D] | B0 Sersar J oK |

Fig. 5-14: EUT Monitoring configuration: RTM Test Limit selection

Right-click on the oscilloscope device icon in the HARDWARE tab and select RTM TEST
LimiT from the list.

Channel I Hardware T Dizplay T MoGo ]

dB

| <no device: IHTM Test Limit
Fig. 5-15: EUT Monitoring Configuration: Selected Device
Then (left-)click on the icon to configure the device in the following pop-up window,
according to Fig. 4-17: select “Send Trigger Command”, and specify the Measurement

Query as “Get Result”. Check the DEVICE PROGRAMMING items POSITIVE TRANSITION...
and ENABLE LIMIT FUNCTION.
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IE3 RTM Test Limit - Generic Monitoring - Munilnn'ﬂ-' (S

General  Settings

[Additio_n

Device Programming

v

Set | Command

Measurement Gueries

|Gel Result ﬂ

Fig. 5-16: EUT Monitoring Configuration: Device Settings

Press OK to complete the RTM TEST LIMIT configuration, which appears in the EUT
Monitoring configuration in Fig. 4-18.

Channel Hardware T Dizplay T HoGo ]

dB

| <no device: |F|TM Test Limnit

Send Trgger Command o
MeasCmd: Get Result

Fig. 5-17: EUT Monitoring Configuration

After configuring RTM TEST LIMIT, go to the CHANNEL tab and select TRIGGER MODE —>
BEFORE DWELL.

Channel T Hardware T Dizplay T MaGo T Actions ]

Charnel Mame  [Channel 1

[ Trigger Mode Y efore Diwell ]

Fig. 5-18: EUT Monitoring Configuration: “Trigger Mode” Selection
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5.3.2

5.3.3

EUT Monitoring Example

In the NOGoO tab, set NOGO TYPE to BELOW LIMIT, set LIMIT VALUE = 0.60000 and press
OK to save the RTM LiMIT TEST configuration.

| Channel T Hardware T Display T NoGo T Actions T Optior:
MHoGo Type Lirnit % alue
" Above Limit [ @ Constant  [0,600000 y ]

Fig. 5-19: EUT Monitoring Configuration: “Limit Value”

Actions

If the measurement should be stopped after a limit violation occurred, add STop TEST
to the ACTION ON NOGO item.

Channel T Hardware T Drizplay T HoGo T Actions

w Progran a Device -
Femote dction

Test start

Ewen frequency

Auto Test Loop

‘X Channel 1
et B Action on Trigger

Action on MoGo

............ @ Stop Test

- T Action on Go

............ \D Test stop

Fig. 5-20: Action on NoGo — Stop Test

(]
=
@
0
o
m
=
=
m

B Cornment in result
=] Switch Path
15 NB/BE acc. ta ETSI

Start Test

Download DEVICECONFIGURATION_FILES.zIP from the 1MA242 application note page and
unzip EUT TEST.EMSCONFIGURATION to <EMC32 DIRECTORY>\EMC32\SYSTEM\TEST
TEMPLATES\EMS SCAN\EN61000-4-3\ and RTO LiMIT TEST.EUTCONFIGURATION , RTE
LiMIT TEST.* to <EMC32 DIRECTORY>\EMC32\SYSTEM\TEST TEMPLATES\EUT
MONITORING\.

Note: In case of Windows7 and the default data directory C:\PROGRAMDATA it is
necessary to make it visible first by unchecking the HIDE PROTECTED OPERATING FILES
in the FOLDER OPTIONS.

In the EMC32 Explorer, right-click on the menu item TEST TEMPLATE —> EMS SCAN —>
EN61000-4-3 (EMS Radiated) —> EUT TEST and select NEw TEST.
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=12y Test Templates
) API Macro
() Azimuth Chart
) EMI Auto Test
) EMI Automotive
(] EMI Scan
) EMI Sweep
() EMS Auto Test
=23 EMS Scan
§4) EMS Scan BBAT00 C123
() ENB1000-4-20
-3 ENG1000-4-3
Copy of EMS Scan
EMS Scan
EUT Test
Mod List New Test
Reference New Test Direct
(] ENB1000-4-6
I ETSI
(7] 1s011452 File Info
MIL-461E CS1
I:: Ref.CaiLP2f  Open

-] EuT Monioring

s

New File

) OTAAuto Test Sk
(] Test Sequence Rename
@ Tests Duplicate

Fig. 5-21: Start EMS Scan Test Template as New Test

A New TesT window with EMS Radiated specific default parameters pops up.

New Test - [EMS Radiated] [

Test Definition T Test Level

— Test Control Parameter

Test Name |Test

TestMethod |EuT Qualification

— Immunity Parameter

|-I-|t)]] Template |EUT Test

Lewvel on % Sensar

" Reference Calibration

J<nones =

—EuT Monitoring Parameters

@ Template |<nu:|ne> i_Il

Cahicel |

Fig. 5-22: New Test dialog

After pressing the EUT MONITORING PARAMETERS —> —I icon, the EuT Monitoring
Open window pops up, which allows to select the RTM LimiT TEST(.EUTConfiguration).
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EuT Monitoring Open (IE——

Path: C:ADownload\EMC324S ystemh T est Templates\EUT Monitaring
NI |
% EuT Monitoring
% EuT Monitaring [old) Help
iTO Limit Test
X FATO Mask Test

Cancel

el

Fig. 5-23: EUT monitoring File location

EuT honitoring Farameters

@ Template |HTMLimitTest

|

Fig. 5-24: New Test dialog with “RTM Limit Test”

After pressing OK, the test is ready for execution.

File Test Report Table Extras Mindow 7
ExEEa=F EEEBDE -8 R @
Test Components [*] 2| [RTH Limit Test - RMS () 2 x
[ RTM Limit Test - AMS <loaded>
43 Graphics g 1
£ Gen Out &
£2) Imm Level Pk . S MHz .
£ RTM Limit Test-RMS = E Nogo Limitline
5 Sersor LevelPk 2 o5 U""@ m
(123 Graphios WMF =
4 Gen Out £
3 I Level-Pk 3 I
il Mask = 4]
RTM Limit Test - RMS 5 IM 2M 3M  BM 10M 20 30 BO 100M 200 300 50O 1G 2G
3 Sensor Level Pl
‘3 Repart Setups Frequency in Hz
=2y Result Tables
(F Resul Table Imm Level-Pk () 2O x
(8] Resul Table_NOGO -
k] Result Table_RTH_Linmkt 5 9,727 Vim
4] Pesul Table_Single % TargetLevel
-] Result Table_Single oti B T T T T T T T T T S s S s s s S S s s s e e s e e -
243 Setup ERN:
A EUT Test e 1M 2M 3M  BM 10M 20 30 50 100M 200 300 60O 1G 2G
&5 RTM Limit Test £
-] System = Frequency in Hz
Sensor Level-Pk () rOx
= |
&
©
:
-0
& 1M 2M  3M  BM 10M 20 30 50 100M 200 300 BOO 1G 2G
=
i Frequency in Hz
[Gen Qut ¢ 70 x
o
c 0
5 2,320028 MHz
a 5014 dBm
=
& 1M 2M  3M  BM 10M 20 30 50 100M 200 300 BOO 1G 2G
mlw:az Ex | (7] Test Comp ‘ Frequency in Hz I
V312,00 EMC3Z I

Fig. 5-25: EMC32 Test Execution

The upper graph in Fig. 4-26 (also see Fig. 4-27) shows how the RMS voltage drops
from 722 mV below the 600 mV limit line. The measurement is stopped immediately
due to the ACTION ON NOGO —> STOP TEST (see Fig. 4-21)
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09

08

07

WNogo Limitline

06

2520028 MHz
05 364,095 v

0.4 v

03

RTM Limit Test- RMS in V

0.2

1M oM 3M 5M 10M 20 30 50 T00M 200 300 500 1G 2G
Frequency in Hz

Fig. 5-26: EUT Channel 1 measurement result
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6 Literature

[1] R&S®RTO Digital Oscilloscope User Manual
[2] R&S®RTE Digital Oscilloscope User Manual
[3] R&S®RTM Digital Oscilloscope User Manual
[4] R&S®PEMC32 Measurement Software User Manual

[5] Application Note 1IMA212 — Conducted EMS and EMI Measurements with
R&S®EMC32

[6] Application Note 1TDO05 - EMI Debugging with the R&S®RTO and R&S®RTE
Oscilloscopes

[7] Application Note 1SPO06 - Interactive EMI Measurements with R&S°EMC32-K24
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7 Additional Information

Please send comments or suggestions about this application note to TM-
Applications@rohde-schwarz.com.
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8 Ordering Information

Ordering Information

Digital Oscilloscope

R&S®RTO1002 600 MHz, 10 Gsample/s, 20/40 Msamples, 2 channels 1316.1000.02
R&S®RTO1012 600 MHz, 10 Gsample/s, 20/40 Msamples, 2 channels 1316.1000.02
R&S®RTO1012 1 GHz, 10 Gsample/s, 20/40 Msamples, 2 channels 1316.1000.12
R&S®RTO1014 1 GHz, 10 Gsample/s, 20/80 Msamples, 4 channels 1316.1000.14
R&S®RTO1022 2 GHz, 10 Gsample/s, 20/40 Msamples, 2 channels 1316.1000.22
R&S®RTO1024 2 GHz, 10 Gsample/s, 20/80 Msamples, 4 channels 1316.1000.24
R&S®RTO1044 4 GHz, 10 Gsample/s, 20/80 Msamples, 4 channels 1316.1000.44
R&S®RTE1022 200 MHz, 5 Gsample/s, 10/20 Msamples, 2 channels 1316.2500.22
R&SCRTE1024 200 MHz, 5 Gsample/s, 10/40 Msamples, 4 channels 1316.2500.24
R&S®RTE1032 350 MHz, 5 Gsample/s, 10/20 Msamples, 2 channels 1316.2500.32
R&SCRTE1034 350 MHz, 5 Gsample/s, 10/40 Msamples, 4 channels 1316.2500.34
R&S®RTE1052 500 MHz, 5 Gsample/s, 10/20 Msamples, 2 channels 1316.2500.52
R&S®RTE 1054 500 MHz, 5 Gsample/s, 10/40 Msamples, 4 channels 1316.2500.54
R&S®RTE1102 1 GHz, 5 Gsample/s, 10/20 Msamples, 2 channels 1316.2500.02
R&S®RTE1104 1 GHz, 5 Gsample/s, 10/40 Msamples, 4 channels 1316.2500.04
R&S®RTM2032 350 MHz, 2.5 Gsample/s, 10/20 Msamples, 2 channels 5710.0999.32
R&S®RTM2034 350 MHz, 2.5 Gsample/s, 10/20 Msamples, 4 channels 5710.0999.34
R&S®RTM2052 500 MHz, 5 Gsample/s, 10/20 Msamples, 2 channels 5710.0999.52
R&SCRTM2054 500 MHz, 5 Gsample/s, 10/20 Msamples, 4 channels 5710.0999.54
R&SERT-7S20 :)Ljstt((i:-lz, active probe, 1 MQ, 0.8 pF, R&S®ProbeMeter, micro 1410.3502.02
R&SERT-ZD20 1.§ GHz, active differential probe, 1 MQ, 0.6 pF, R&S®ProbeMeter, 1410.4409.02

micro button
Measurement Software
R&SPEMC32-S EMS Me.a.slurement Software for Conducted and Radiated 1119.4638.02
Susceptibility
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About Rohde & Schwarz

Rohde & Schwarz is an independent group of
companies specializing in electronics. It is a leading
supplier of solutions in the fields of test and
measurement, broadcasting, radiomonitoring and
radiolocation, as well as secure communications.
Established more than 75 years ago, Rohde &
Schwarz has a global presence and a dedicated
service network in over 70 countries. Company
headquarters are in Munich, Germany.

Regional contact

Europe, Africa, Middle East
+49 89 4129 12345
customersupport@rohde-schwarz.com

North America
1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America
+1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific
+65 65 13 04 88
customersupport.asia@rohde-schwarz.com

China
+86-800-810-8228 /+86-400-650-5896
customersupport.china@rohde-schwarz.com

Environmental commitment
1 Energy-efficient products

1 Continuous improvement in environmental
sustainability

1 ISO 14001-certified environmental
management system

Certified Quality System

1SO 9001

This application note and the supplied programs
may only be used subject to the conditions of use
set forth in the download area of the Rohde &
Schwarz website.

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co.
KG; Trade names are trademarks of the owners.
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