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Introduction

1 Introduction

This application note gives an introduction to the 3D evaluation with the extension
R&S®EMC32-K23 for R&S®EMC32-EB EMI section with R&S®EMC32-K10 EMI Auto
Test.

The purpose of the 3D graphics component in EMC32 is to provide a means of
displaying the data acquired over a full cylinder in an intuitive way as designers are
used to.
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Figure 1: Measurement Setup

Key features are the possibility to rotate and zoom the view by simple mouse
movements. A wide range of display of functions for modifying and scaling the display
according to the user's preferences and needs.

This option for the EMC32-K10 EMI Auto Test sequence provides additional functions
for the graphical presentation of the radiated emission measurement results. This
additional graph will be created in 3D which can be configured as follow.

3D measurement can be performed for two types of measurements

1. Open-Area-Test-Site (level vs. azimuth vs. height — cylindrical coordinates)
2. E(I)RP (level vs. azimuth vs. elevation — spherical coordinates)
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These measurements can be selected in the General Settings of EMI Auto Test
Template.

-EMl Auto Test Template - [3D Auto Test] [EMI radiated]

General Settings| 94 General Settings ﬁ ﬁ
.52} Hardware Setup |3D_LogF‘er_ESFI j

r E wecute hardware setup
\ ranges separately

Pravi EuT Information File [¢nanes

Measurﬂﬂ [ J

EE-E _F“ Measurement Type |EflIEP ;l l
pen-Area-Test-Site

— E(lIRP

MIL-STD 461 [C/D/ESF ..
EM 55025 [2002) Automiative
EM 55025 [2008] Autornotive

. Minimum Lewvel of Graphics Diagram |-200,000 dBm
Ancessones i

Masimum Level of Graphics Diagram 30,000 dBm

Figure 2: Measurement Types

After selecting the required measurement type, the 3D evaluation option will be
activated in settings of the Preview Measurements and Maximization Measurements.
The accessories settings for preview and maximization measurement shall also be
configured and checked when activating the 3D option.

EMI Auto Test Template - [3D Aute Test] [EMI radiated] x
General Settings Test Specific Arctions Limit Lines far
Parameters Evaluation

® B & 3

I 1
Freview D ata Reduction Frequency Zoom r Magimization Y} Frequency Zoom  Adjustrment Final Fieport

Measurements Measurements Meazurements

T o A Sy R

Accessones \ AccessoriE§ Accessones oK
LCancel

Figure 3: Preview, Maximization and Final measurement settings
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1.1 Preview Measurements Settings

In order to activate the 3D evaluation for Preview Measurement results the check box
"Save Preview Results for 3D chart Evaluation" has to be checked in the Preview
Measurements Dialog of the EMI Auto Test Template.

-
Eﬂ'—"‘ Preview Measurements | 22

Preview Scan/Sweep Template

(" Scan Test Template

<HN0ORE:

(* Sweep Test Template

30 Sweep pre

Prepare 30 Chart Evaluation

[v Save Preview Results for 30 Chart Evaluation

ok | Cancel

Figure 4: Preview Measurement, 3D selection

b

The parameters of the accessories can be configured as required for the 3D
evaluation. They are important for better 3D graphical view since the 3D resolution
depends on the accessories step size.

In order to get a sufficient resolution for the 3D evaluation the accessories step size
need to be adjusted. These values have to be 8 or more azimuth positions and 3 or
more height / elevation positions.

The stop value of the azimuth needs to be less than 360 degree because azimuth
values greater or equal than 360 it will be replaced at 0 degree.

r© -
Preview Measurements ﬁ l J

For 30 evaluation there should be more than 8 azimuth positions or 3
height / elevation positions !
Do you want to change the current settings ?

Figure 5: Step size requirement for 3D Evaluation

This 3D preview measurement message will appear if the required step size is not
selected in the accessories settings.
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The step size needs to be adjusted if the message dialog appears. This can be done
by clicking on the accessories button which is below the Preview Measurement button

(refer to figure 2).
g}\ccessories{‘] | 23 |
Pasition
1 2 3 456 7 8
Pasitioning Speed |l sl sl |
T
| Start Step Size Stop
0Deg | 0 Deg | 00 Deg.
Height
1 2 3 456 7 8
H Pasitioning Speed |l sl sl |
T
Start Step Size Stop
158 cm [ 0 cm [ 158 cm
Polarization
Set Horizontal SetVertical
Y- H
R 7R S ™
Elevation
1 2 3 456 7 8
& Pasitioning Speed |l sl sl |
| Start Step Size Stop
0 Deg. | 45 Deg. | 180 Deq.
Ok | LCancel |

Figure 6: Preview Measurement, settings of Accessories

1.2 Maximization Measurements Settings

In order to activate the 3D evaluation for Maximization Measurement results the check
box "Save Maximization Results for 3D Chart Evaluation" has to be selected in the
Maximization Measurement Dialog of the EMI Auto Test Template.
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ﬁ,T Maximization Measurements

Scan Template for Single Measurements

|30 Scan_LogPer_ESR

Options

[ Delete Masimization Results

(F_'repale 30 Chart Evaluation

\W Sawe Marimization Results for 30 Chart Evaluation

] | Caticel

L

Figure 7: Maximization Measurement, 3D selection

In order to get a sufficient resolution for the 3D evaluation the accessories step size
need to be adjusted. These values have to be 8 or more azimuth positions and 3 or

more height / elevation positions.

This can be done by clicking on the accessories button which is below the
Maximization Measurement button (refer to figure 2).

ﬁ Accessories () | 28

Paosition
123458 6878
Pasitioing Speed e |

oo

Height
12 3456 7 8
H Pasiioning Speed | sl sl |
7%
Start Step Size Stop
| 158 em [ 0 em [ 158 cm
Folarization
Set Horizontal Set Yerlical

Yo H
o Pl e \I‘H« i

Elevation
1234 56E7 8
I Y T |

& Pasitioing Speed ]

‘ Start Step Size Stop
| 0 Deg. | 25 Deg. | 180 Deg.

0K | LCancel |

Start Step Size Stop
| 0 Deg | 30 Des. | 300 Deg.

k

Figure 8: Maximization Measurement, settings of Accessories
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1.3 3D Evaluation Procedure

3D graphics shows the radiation pattern of the EUT measured during the preview or
maximization measurement. The frequency for 3D evaluation graphics can be easily
set by drag and drop from the measurement graph or the measurement result tables.

Drag and drop from Full Spectrum Graphics:

Move the mouse pointer over frequency trace in the Full Spectrum Graphics until the
trace tooltip for the desired frequency appears. Left mouse click on the trace, hold i,
then drag it to the 3D evaluation window and drop it (i.e. release the mouse button).

This will generate the 3D graphical view of the selected frequency.

| | |
(& EMC32 [3D double interpolation] (%) ==

File Test Report Table Extras Window 7

S Eg T EREBmE 0B R W

Test Components R ||3D Evaluation

[ 2D dubl rloposton doate> He 8- - B Al 8-
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— -100,30
Ea Graphics 2 | ]
30 Evaluation BMP —-102,67

Full Spectrum
=23 Graphics WHF
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Azimuth Scan_1_998,334000kMHz
Current Measurement
Elevation Scan
Elevation Scan_1_998,334000MHz
4 Full Spectrum

¥ Zoom
43 Report Setups
=23 Result Tables
{1 30_Maximization
21 30_Preview
~if] Adibzimuth
-iid] AdiElev
Critical_Fregs Double Interpolation
Final_Result Current View: Theta: 36,58deg  Phi
] Preview Result 1
Prewiew Result 1 [1]
] Pesult Table

-~ Fesult Table_Single 30F
B3 Setup 0t

% 3D Auto Test
-] System

— -105,05
—-107,42
—-109,79

,01deg
Full Spectrum (*)

A

EMI00328-T in dBioy

'eég,aaannn MHz

100,304 dBm

&0t

1004
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1501
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| = Crit\caI_FrEqs‘ =1 Final_Result |

[\¥3.15.00 - EMC32 |

Figure 9: 3D evaluation Graphical view by drag and drop

This 3D graph can be viewed from different angles, by placing the mouse cursor on the
graph. Click the right mouse button, hold it and rotate it into different directions.

Drag and drop from Critical Frequency or Final Result Table

As an alternative option to the drag & drop method the 3D chart can be also show via
the critical frequency or final result table when the measurement mode is on by
selecting the frequency row and clicking on the marked toolbar button.
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Figure 10: 3D evaluation Graphical view by table editor
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1.3.1 Data Interpolation

Different interpolation schemes can be used for displaying additional grid points and
smoothing the 3D graph.

Three different interpolation schemes are available for graphical view.
1. No interpolation
2. Single Interpolation

3. Double Interpolation

A better graphical view can be achieved by selecting the "Double Interpolation” in the
3D tab. The default value can be selected via Options ----> Graphics ----> 3D tab.

Window  ?
A | Devicelist ... F9
W3 Self Check...
Unit Converter F12
Options ... » General
Wizards ... 3 File Location
&P | Switch Amplifiers ... File/Test
TCP Server > Application Options
GTEM/S-Line Correction Factors Graphics [y
User Manager ... Report
Chanae Password Actions
L |-31:,L Fassword ...
Toolbars ... 3 EMS Leveling
Theme 3
Language ...
Figure 11: Path to the Data Interpolation
opios o e
Graphics T Labels T Marker T Grid T Traces T 3D ‘
Data Interpolation | Mo Irterpolation j

Ma Intempalation
Single Interpolation
D ouble Interpolation

Figure 12: Data Interpolation Types
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Different interpolation schemes can also be selected from the 3D evaluation window.

13D Evaluation !, 2 x
85| 8- - B-7h | 8- |
[ No Interpolation | Data PRE
Single Interpolation ._-92‘40
Double Interpolation - 04,78
Extrapolation - 57,16
- 99,54

--101,93

Double Interpolation
Current View: Theta: 19,78deg  Phi: 117,66 deg

Result |

Figure 13: Data Interpolation Types

1.3.2 Mouse interactions

o A left click on a data point sets a marker at this position. Additionally, the
corresponding information to this point is displayed. If the user has enabled the
marker cuts, the horizontal and vertical cuts are displayed too.

¢ Right mouse button clicked while moving the mouse, rotates the data plot.

¢ According to the mouse motion. With the help of this, it is possible to navigate
to every data point. If the view information is enabled, the current view
direction will be displayed.

e Left and right mouse button clicked while moving the mouse up and down
will perform a zoom in and out.
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1.3.3 3D Graphics Toolbar

8- &~ B Al-] &
!
View Data Options ~ Scale

Toolbar buttons are described in the following from left to right:

Save button: Saves the 3D graphic in JPG format to a selectable folder.

Copy button: Copies the 3D graph to the Windows clipboard in WMF format.
From there, it can be pasted to any standard application like eg. Word.

View button: Allows to set the Phi and Theta angles from which to view the 3D
plot. Six fixed vies (top, bottom, front, back, right and left) are available as well
as the possibility to enter any angle combination. Default view angles are Phi =
45 degree, Theta = 60 degree.

3D Evaluation

% 8- - 0| A~ -
Origin
Theta=290, Phi=0
Theta=90, Phi=90
Theta=0, Phi=0
Theta=20, Phi=180
Theta=90, Phi=270
Theta=180, Phi=0
User-defined View

Data button: Allows to define the interpolation scheme for displaying
additional grid points and smoothing the 3D picture.

3D Evaluation

dle| 8- ¥~ B~ A $-
Freq 9 Me Interpolation

Single Interpolation
Double Interpolation

Extrapolation

Options button: The 3D graph can display additional elements when a marker
has been set. These include the phi and theta cuts for the current marker
position and the current phi, theta and level values. This menu allows to enable
and disable this display.

3D BEvaluation

& 8- - 0- A $-

Freq 992,364 M Marker Cuts

View Information
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e Scale button: Allows to define the level scale. Available settings are: Scale to

value range, Auto scale (next multiple of 10 dB for minimum and maximum),
and a user definable level scale.

[3D Evaluation
ue| 8- & 8- 4 8-
Freq 932,364 MHz Scale to Value Range
Autoscale
User Scale

1.3.4 3D Graphics with Different Interpolation

Freq: 992,364 MHz Fal: v D‘ata: FRE

Freq: 992,364 MHz Pal: ¥ Data: PRE
- 93,24 i

- 8567
- 8,09
- -100,52

- 102,94

Double Interpolation Double Interpolation Extrapolation
Current View: Theta: 94,70deg  Phi: 119,34 deg Current View: Theta: 94,70deg  Phi: 119,34 deg

Figure 14: Double Interpolation Figure 15: Double Interpolation Extrapolation

Fieq: 332,364 MHz Po V' Data: FRE Freq: 992,354 MHz Pol. Y Data: PRE
K --93,24 : ‘ - 93,24
- 95,67 - 95,567
y - 58,09 ¥ - -93,09
--100,52 - -100,52
- 102,94

- -102,94

Single Interpolation
CurrentView: Thets: 94,70deg  Phi: 119,34 deg Current View: Theta: 94,70 deg  Phi: 119,34 deg

Figure 17: No Interpolation

Figure 16: Single Interpolation
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2 Ordering Information

Designation

Type

Order No.

EMI measurement Software

R&S®EMC32-EB

1119.4638.02

EMI Auto Test

R&S®EMC32-K10

1117.6840.02

3D Evaluation for
EMI Auto Test

R&S®EMC32-K23

1504.9190.02
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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
75 years ago, Rohde & Schwarz has a
global presence and a dedicated service
network in over 70 countries. Company
headquarters are in Munich, Germany.

Environmental commitment

e Energy-efficient products

e Continuous improvement in
environmental sustainability

e |SO 14001-certified environmental
management system

Certified Ouality System

IS0 9001

Regional contact

USA & Canada

USA: 1-888-TEST-RSA (1-888-837-8772)
from outside USA: +1 410 910 7800
CustomerSupport@rohde-schwarz.com

East Asia
+65 65 13 04 88
CustomerSupport@rohde-schwarz.com

Rest of the World
+49 89 4129 137 74
CustomerSupport@rohde-schwarz.com

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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