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1.0 Introduction and Installation

About TILE! 7 and the TILE! Reference Manual

The operational and instructional aspects of TILE! referred to in this manual are applicable to TILE! 7. The features
presented are additions to the existing features from previous versions of TILE! as described in the remainder of this
manual.

This manual will be updated as features are added or edits are needed.

Welcome

Welcome to TILE!™ software. TILE! is a dynamic software package that undergoes constant enhancements and
improvements. As we strive to streamline the software, inputs from you, the user, as well as those of our developers, are
implemented to support evolving needs. Corrections and additions are welcome to help make TILE! Help as informative
as possible.

TILE! is an integrated approach to designing, performing, reporting, and archiving complex Electromagnetic Compatibility
(EMC) tests. TILE! provides simple, direct control of EMC measurement instruments. It has a unique, visual interface. The
TILE! concept provides a common user interface for all testing, coupled with integration into various standard report
writing software (such as Microsoft® Word) as well as spreadsheets (such as Microsoft Excel®). It provides the ability to
perform EMC tests as well as manage the data generated during these measurements.

TILE! uses a flowchart to simplify the user interface. Each step in the process is represented on the flowchart with an icon,
which are referred to as actions. The actions are each a unique test, information step, or prompt. Once the flowchart is
built is it known as a Profile. The profile provides a powerful tool for symbolizing communications with the instruments
and data management.

This manual provides the appropriate instructions for installing the software, building test profiles, debugging the design,
and running these on a day-to-day basis. A tutorial helps to provide a short guide to getting up and running. The manual
chapters describe supporting elements to create a full profile.

TILE! Technical Support

http://support.ets-lindgren.com

1301 Arrow Point Drive
Cedar Park, TX, USA 78613
Phone: +1.512.531.2640
Fax: +1.512.531.6598

TILE! Installation

This section provides a detailed description of installing the TILE!™ software, including steps to check for the correct
GPIB driver and a short tutorial on loading the software. In addition to the TILE! Installation CD and
TILE! USB Security Key, you will need a computer that meets the following minimum system requirements.
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Minimum System Requirements

Intel Core™ 2 Quad, 3.0 GHz or compatible

Microsoft® Windows® 7 64 bit (32 will work, but will limit RAM)
4 GB RAM or more (8 GB is noticeably better)

320 GB free hard drive space or more

DVD/CD-R/W Drive

National Instruments™ GPIB card (USB or PCI)

20 in monitor

Speakers

2 free Ethernet ports

2 free USB ports

Installation Steps

As a general precaution, it is always recommended that you back up the files to an external hard
drive or a network folder prior to installing new software.

You will need Administrator access to the computer to perform the software installation.

It is critical that you reboot during the installation process when you are presented with the reboot
option. Rebooting will activate the special drivers that are installed.

If you are installing this over an existing TILE! installation, uninstall the previous version prior to installation.
The existing profiles and data will not be deleted during the uninstall process.

Insert TILE! Installation CD into CD drive. If installing from a downloaded file, navigate to the appropriate
temporary directory and click Setup.exe.

Typical users can accept all default choices during the installation process. Contact the TILE! Support Team if
you have questions.

If a different destination location or program folder is desired, make the appropriate selections.

The first time you install TILE! you will encounter a dialog box prompting you to select the GPIB card you are
using. Only NI GPIB adaptors are officially supported. Others may work, but are not warranted, and in some
cases have been known to cause sporadic problems.

Introduction and Installation 11



a If you are installing on a computer that will never communicate with instruments or use the simulator,
you can select the Disable GPIB check box to disable checking for GPIB interfaces at startup.

3. When the setup and installation is complete, click Finish.

4. Once TILE! is installed and the computer restarts, insert the TILE! USB Security Key into a USB port. This will
install new drivers. The driver installation process could take up to two minutes. Do not launch TILE! until the
driver installation process is complete and the red LED on the USB key is illuminated.

Starting TILE!

Upon opening a blank file, the default view has no attributes associated with any window. To activate a new profile select

the New File icon [1  orctrl-n or File ->New.
Global Options £2
Security Options File Open (Tempaorany)
GFIB Database Settings Default Directories
In File ->Options menu allows the user to de-select an Far Non-NI j . Agilent) GPIB connection, make

. . 438 2 compatible with Ml in 488 Option setup.
instrument interface.

NI GPIE nigpib32 dll
If you are installing on a computer that will not be used for
running tests, select the Disable GPIB check box to [ Disable GPIE
disable the check for GPIB interfaces at startup.
QK Cancel Apph Help

Instrument Control

Instrument control is based on the most popular instrument interfaces that include General Purpose Instrument Bus
(GPIB or IEEE-488-2), TCP/IP, USB, and Serial Communications (IEEE-232).

Most EMC instrumentation is supported by TILE! The emphasis on hardware independence allows for quick introduction
of new instrumentation into the laboratory environment. No need to re-create a new profile. Instrument drivers are
provided free of charge to registered users except in some situations where equipment has to be leased or timelines
require accelerated development.

TILE! Windows

There are seven major windows within a TILE! profile:

e Flowchart—The sequence of actions to perform a specific test. The flowchart is a visual representation of a
test profile, where each icon represents an independent step in the test. Each icon represents a miniature
program that can be completely configured as a standalone step.

12 | Introduction and Installation



o Data—Defined data elements are used to store information obtained during the testing, whether for storage of
measurement values, specification limits, correction factors, or the results of mathematics upon other data
elements.

e Instrument—The definition of instruments which will be controlled during this test. This includes the
instrument driver and the GPIB or serial port information necessary to address the instrument properly.

e Log—Used for debugging purposes, the logging function allows the user to track the completion/status of
each step of the test. The log can show a complete history of the commands sent to the various instruments
in the test.

e Audit Trail—A record, in text format, of the configurations of each action present on the flowchart.

e Graph—A visual form of data presentation. The Graph window can be created multiple times within each
profile. Complex displays of tests may require many different graphical outputs. TILE! allows each graph to be
defined to present different views of the data.

e Table—A spreadsheet form of data presentation. A Table window can be created multiple times within each
profile.

The Flowchart, Data, Instrument, Log, and Audit Trail windows are considered permanent and cannot be closed by the
user (they can only be minimized). The ability to define multiple views of the data, through graphs and tables, is a feature
of the program. Multiple graphs and tables can be created with their own unique view of the data elements. Graph and
Table windows are considered temporary views of the data since the user can close them, and thus eliminate that view of
the data.

Security — Password Protection

Previously the relevant properties regarding security were System Security Active, File Security Active, and Password.
The main addition to the security settings in this version is the addition of a second password, File Password. The old
password is now called the System Password. Previously, the Password was used to change either the System or File
Security Active flags. But the Password really was a “system” password, meaning it was only relevant to a particular
installation of TILE!. This created unexpected behavior when moving a TILE! profile with File Security Active from one
TILE! installation to another system. The File Security flag moved with the profile (enabled or disabled), but the new
system would likely have a different password set from the previous one (and a new installation would have a blank
password). Users were expecting the password to move with the profile and type the old password into the new system,
but discovered that the password was no longer recognized. This also allowed for a pretty easy bypass of the security
feature (turn the flag off with a blank password installation, then move the file back to the original system).

The new File Security Password is now stored in an encrypted format in the profile itself. Thus when a profile moves from
one system to another, not only is the File Security Active flag preserved, but the file’s password is preserved, also.

The Security Options dialog has been updated to handle the new setting. To avoid confusion, the two passwords (System
and File) each have their own input box, and there are also separate buttons to change each password. Here is a
comparison of the old and new interface:
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Old View:

| GPIB_ | Database Settings | Defaut Directories
Security Options | File Open (Temporary)

[|iSystem Security fctive:

File Securty Active
Password

| Change Password |

To change security settings, enter your password FIRST.

Ok | [ Ganesl || oy || Heb

New View:

oo N

| GPIB_ | Database Setings |  Default Directories
Securty Options | File Open (Temporary)
Faszword
[Syetem Security Active:

File Securty Active
To change security settings, enter the password FIRST.

| Change System Password | | Change File Password

Lok J[ cameel || 2oy [[ Hep |
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A common Ul is used for changing either password. Whichever Change Password button is pressed will modify that
specific password:

P ™
oo N e

| GFIB I Database Settings I Default Directories
Security Options | File Open (Temporary)

Password

[] System Security Active

[T] File Security Active
To change securty settings, enter the password FIRST.

| Change File Password I

Mew Passwaord Verfy New Passward

| Set New Password

| ok || cancel || foph Help

There is intelligent enabling of controls based on whether a file is currently open. If the Options Dialog is accessed with
no file open, then the File Security settings are hidden:

Global Cptions

| GPIB | Database Settings | Default Directares
Security Options | File Open (Tempaorary)

Password

[T iSystem Security Active:

To change securty settings, enter the password FIRST.

Change System Password

A valid TILE! key and license must now be present to make any changes to security settings (enabling/disabling System
or File Security Active flags, or changing either the System Password or the File Password).

Introduction and Installation



2.0 New Features

New Look

The updated look of TILE! 7 includes new window behaviors, a project view, and the properties pages. While most of the
legacy behavior is still available, the updated features are more intuitive for new users.

e One of the more useful features is that each element of the profile is always available either from the project
view or tabs along the margin of the profile. These are available even while an action is in progress.

e Profile windows can be docked to the edges, tabbed, or floating.

Views can be saved as user preferences.

Project View
Project n g

o _ _ e + = o= |
The Project view provides an easily-accessible view that
contains all of the components of the profile. Selecting a =-[m] tile_document]
component from this view will bring it to the forefrontfor | .. Em imports
viewing or editing.
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Properties View

The Properties view allows better viewing of each component of the profile. This view is an updated interface of the
normal tabbed editing view. It is available for actions, graphs, tables, data elements, and instruments.

Optimize Measurement 2]
Calculations Tower/ Tumtable I Tower Defaults
Instruments Timing I Parameters - Analyzer 1
Receiver Functions | DUT Monitor I Bookmarks
Action Freq - Analyzer 1 | Amplitude I Data - Analyzer 1

Start Frequency: 30 MHz -
Stop Frequency: 1000 MHz =
No. of Ranges: 1

Scaling -
() Log Scale @ Linear Scale

7] Automatic Pause

| ok || Cancel Apply

Legacy view of an action

Scripting

The TILE! Scripting feature allows users to create scripts to enhance the usability of the program. Scripting does require

Properties n @
o =
=l -
MName Wertical
Hide in Audit Trail False
Sequence 0
Filename optimize.dll
FileDate Dec 05, 2013 - 08:20:50 AM
B
Dual Analyzer False
=
El

Start Frequency 30.000000, MHz
Stop Frequency 1000.000000, MHz

# of Ranges 1
Continuous False
Scaling Linear Scale
Autcmatic Pause False

=]
Reference Level 80.000000, dBuv
Attenuation Level 10 dB

=]

Properties view of an action

some knowledge of software conventions and formatting but it is very useful in bridging the installed user

interfaces/functions to custom features such as Menus and dynamic data handling. Menus can be created to allow user
interaction into settings of actions or numeric values such as limits/targets/measurement parameters. Loops or dynamic

m

data creation can be used to create new data elements or graphs/tables as data is collected. There’s really no limit to the

features that can be developed with this tool. The Scripting guide as well as the Scripting Linear math guide are found in

the TILE7/Help Folder. Scripting and scripting math can be used to enhance the many TILE! math functions already

available.

Sequencing

The sequencer can be used to create a table that contains user selectable attributes that can be sent to any action in a

flowchart as well as change values of data elements if needed.

New Features
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The example below will execute actions in a preferred sequence that are not connected by the flowchart connector then it
will dynamically insert data elements into an action so that when data is collected it will be recorded in those data
elements. When another sequence runs it will insert the data elements for that measurement. This allows 1 action to be in
a flowchart that will measure multiple facets of the EUT and record the data as needed for each facet or position.

K| Sequence o (==
Sequence Type | Normal + | Conditional Value Incoming
Sequence | Grid
(A Sequence Count | 1 5 + - | [JAllow Scripts
item \seq £ seql
Clr5.Methods. Action Execute()
eq_copy_EC_Pos1.Methods. Action Run{)
RVCalcl.Input.Input 1.Fwd Power EC_P1_IP_Fwd
RVCalc1.Input. Input 1.Max Power Rec EC_P1 Rx_Max
RVCalc1.Input.Input 1.Avg Power Rec EC_P1_Rx_Avg
RVCalc1.Input.Input 1.Min Power Rec EC_P1_Rx_Min
RVCalc1.Input. Input 1.Mumber of Points EC_P1_NOP
RVCalc1.Input.Input 1.Probe.Probe RMS Max EC_P1_Probe_RMS_Max
Eg3.Equation/Script Data.Data EC_P1_ACF
Eq3.Methods. Action Execute()
51.Methods. Action Execute()
P3.Methods. Action Go()
OK Cancel
i Seguence o |[=3] ]
Sequence Type | MNormal w | Conditional Value Incoming
Sequence | Grid
Sequence Count | 4 e + || - Allow Seripts
item \seq # seql seq2 seg3 seq 4 )
Range.Min
Seq.Continue
C51.Frequency.Frequency Items.Start Frequency. Value 100 300 400 600
C51.Frequency.Frequency Items.Start Frequency.Units MHz MHz MHz MHz
C51.Frequency.Frequency Items.Stop Frequency.Value 299,93 39993 59993 1
CS51.Frequency.Frequency Items.Stop Frequency.Units MHz MHz MHz GHz
51,Paddles.Positioner 1.5tart (deg) 1] 360 0 360
C51.Paddles.Positioner 1.5top {deg) 380 1} 360 1]
C51.Paddles.Positioner 1.5tep (deg) 7.2 18 22,5 30
Init1.Methods. Action Gof) v
0K Cancel

The sequence shown above illustrates how the sequencer can handle frequency bands in a sequential order.

Instruments Window and Explorer

The instrument window provides a view of the named instruments, their drivers and address information.

Instruments
+2>ldo|=8
WVl Name Module Type Bd  Addr Driver WVersion Serial Number Cal Date  VISA
=i Func_Gen HP 33230 FUNCTION/ARBITRARY WAVEFORM GEMERATOR  Signal Generator Sim ag332ilins 7215  Unknown Unknown  TCPIPD:localhost:6330:50CKET
I R Agilent MXE - EMI Receiver Mode Receiver Sim ag_mxe_reins 7215 Unknown Unknown TCPIPO:localhost:6370:S0CKET
L ERY Agilent MXE Spectrum Analyzer Spectrum Analyzer Sim ag_mxe.ins 7215  Unknown Unknown  TCPIPO:localhost:6371:50CKET
=i Scope HP EPM 4419 Power Meter Power Meter Sim ag_epm.ins 7213  Unknown Unknown TCPIPO:localhost:6340:50CKET

The Instrument Explorer provides a way to find instrument drivers by searching or selecting a vender or instrument type.
To enable it, select the + sign in the Instruments window, Select the Driver tab and then the Explore... button
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Instrument: <untitled >

Instrumert | Driver | Driver Info | Address | GFIB |

Fie

Path: None

| Browse... | | Explore. | | Load |

[] Do Net Use Driver
[ Load User Driver

[1Passive Device

Tabs

| ok || Canesl | Mppk || Heb
i) Explore Drivers (Double Click To Select) = |
myg search Address (-1 for o) 1 D > v

| Amysiter ] iy a ||
| Buarst_Gererator | Aubvantest o e oo i e
|[controter e Aghers| NS 18K Sevies Skrsl Generalins  ag_mugrs gt Snal_Gener sl
|Clerr_semwranee Mlagient
[ [Mitimeter | ampifier Research
| || Anntsy
| other L ARING
| rovwer_poeter [ fuad Precsn
| rresetector oorn
|[CJprobe T |Beenton
|Clapadapeer orurd & poer
| |Rercetver [ Calformia Fsturments
|[|Sonel_Generator ||| G Ltk
mE Chase
|Clsurge sanarater lcompumatar
| mtein |comtest
[ Tomer ]
| rurmtatie lertec
m oL

Flowns

T |Devier

|| | orymamis Sriences

- Eaton

| Becko devics Tektrons

T |EMC Automation

]

| Emgreces

ETSircdgren

e

|Frankonia

| Tnstnments

|Gagatrenics

| JGraTec

Flhewiettradiad

__|Honeywel

| Instruments Fer Irekatry

| st i ||

The standard components of a profile are always available as tabbed windows. They can be moved to any edge, viewed,

set to Auto Hide, or windowed to suit the user.

Tabbed View

| RE 55022B Demo V9 Vertical @ Turntable

Tower

Table : Top 10 Harizontal

Table: Top 10 Vertical

Graph : Horizontal
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Docked Components
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Window Behavior (Docked and Tabbed Modes)
From the View menu on the toolbar, the user can select a global Docked or Tabbed mode.
e Tabbed mode—Allows one-click tile or cascade orientation from the Window menu (Legacy behavior).
e Docked mode—Maximizes the current window and indexes all views as tabs to that view. It will also allow
any window to be docked to any edge of the profile view.
Validation
Upon opening a profile, TILE! can validate it to find issues that may cause conflicts such as similarly-named actions, data,
or instruments. This is useful when updating from prior versions of TILE! that did not check for these issues.

Validation can also run during profile development by selecting it from the Tools menu.

Progress Bar and Highlighted Actions

Along with the traditional timer and current action listed in the bottom right status bar there is also a green progress bar in
the status bar and highlighted actions.

The status bar is not necessarily in sync with the action progress; however, it does provide a quick look that the profile is
running.
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The individual actions in the flowchart will highlight to show the status and progress of the profile. This is very handy while
developing a new profile that has many actions.

connection.

A blue highlight indicates the current action being processed.

A green highlight indicates that the action has processes successfully.

A red highlight indicates that the action was interrupted either by the user or loss of an instrument

!ﬂ Flowechart - RE 550228 Demo ¥9.Til

File  Edit  Wiew Stucture Geaphics fum  Window  Tanoks Help

| Frequency (MHz) QP (d4Buljm)  Limit (dBub/m)  Margin (98] AntFac (G8)  Cable Fac (dE)

azhed W

Preamp (dB) A7 (Deg)  HGT (em)
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X
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b I
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3Bl
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e
Report
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o
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100.00M
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01:31:33 PM, Friday. December 06, 2013
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Run Main Action Button (Toolbar)

> |

The ‘Run Main Action’ button (Green ‘Play’) will allow a single click location to start the profile from a selected action.
Typically this would be a Prompt action that would be treated as a Main Menu.

It is enabled by selecting a blank spot in the flowchart and selecting the properties window. The properties of the flowchart
will have an input for the ‘Main Action’. In the capture below ‘Main Menu’ is selected.

Froperties i ¢ |
=| a
=
title RE 55022B V11 with thresheold query w4
Main Action Main Menu
Refresh Rate (ms) 5000

Once this is setup anytime the Green ‘Play’ button is selected the Main Menu will run. This allows the flowchart to be
hidden behind more useful windows such as graphs and tables.
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3.0 Quick Start

Steps to Create a Profile

This example is used to illustrate how to place a measurement action from the palette onto the flowchart, create data
elements and attach an instrument. From there it will show how to run a simulated emissions scan and plot it on a graph.
This example is used as a first exercise during hands on training.

There are four steps to create a test profile:

1. Define the data elements to be used. See TILE! Data Elements on page 23.

N

Identify the instruments used. See Adding Instruments on page 39.

w

Set up the sequence of the test using the flowchart. See Flowchart Window on page 45.
4. Graph and tabulate the data. See Graphs on page 48.
For example, follow these steps to create a simple emissions profile using the built-in instrument simulator:
1. Open a new TILE! workspace.
2. Select the Palette tab.
3. With a single click, select the Measure /e

Range Extended icon and single-click again

to place it anywhere in the flowchart. Untitled
Measure Range Extended icon

4. Right-click and select Edit.
5. Onthe Action tab label it Scan in the Name: window.
All tabs will remain in their default states except the Datal tab and the Instruments tab.

6. Select the Data Elements tab to open the data elements section.

Data : data

Name | Source | Values

Name:
Scan

Commert:

7. Select the + or double-click anywhere in the Units:

Data window to open a new data dialogue.
Creation Date:

04:24:26 PM, Tuesday, June 28, 2016

oK Cancel Apply Help

8. Type Scan in the Name: field and then click OK.

Quick Start



9. Select the Instrument tab to open the instruments section.

Instrument:<untitled >

Instrument | Driver | Driver Info | Address | GPIB

File: | SA
10. Select the + or double-click anywhere in the Fath|None
Instrument window to open a new Browse... Explore... linad
instrument dialogue. []10o Not Use Diver [ Passve Device

[ Load User Driver

QK Cancel Apphy Help

11. Type SA in the Name: field.

12. Click the Driver tab, and then click Browse or the Explore button.
(Explore allows selection of instrument drivers via categories or vendors. It also has a feature to find
instruments on the bus, however, for the first use or after new installations, an instrument database must be
created from the Tools selection on the toolbar.)

Select Build Instrument Database...

13. Type ag_mxa.ins in the file name field to find the Agilent MXA driver, and then click Open.

X Explore Drivers (Double Click To Select) =]
mxa search Address (-1 for all) | 18 IDN? > w
] Amplifier [ <unknown:> A || name file alias  vendor type
[]Burst_Generator [ Advantest
[Jcontroller [JAsroflex Ag!\ant MxA Spectrum Analyzer ag_mxa.ins Ag!\ent Spectrum_Analyzer
[JEFT_Generator [Agient Agilent MXA - TEST RECEIVER Mode ag_mxa_rx.ins Agilent Spectrum_Analyzer
[JMultimeter [] Amplifier Research
[ Osciloscope [ Anritsu
[]other []aRING
[ JPawer_Meter [ Audio Predsion
[JPreselector [JBonn
[JProbe [Boonton
[]QPAdapter []Bruel & Kjaer
[ |Recsiver [ ]california Insturments
[]Signal_Generator []carnel Labs
[]Spectrum_Analyzer [chase
[]5urge_Generator [ Compumator
[ ]Switch [ ]Comtest
[Tower [Jeen
[JTurntable [CJCytec
[Junknown [_]DARE
[Davis
[Device
[]Dynamic Sdences
[]Eaton
[ Blectro-Metrics/Tektronix
[Elena
[C]EMC Automation
[Jemco
[ ]Empower
[JETS-indgren
[JFluke
[]Frankonia
[]Gauss Instruments
[IGigatronics
[]GraphTec
P
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14.

15.

16.

17.

18.

19.

20.

On the Address tab select Simulation from the Communication menu.

Instrument:SA
Sim Settings 1 Settings 2
Instrument Driver Drriver Info Address
Communication: Simulation W
QK Cancel Apphy

On the Sim tab select Analyzer, and then click OK to close the dialogue.
The simulated analyzer will boot up.
On the simulated SA Server 1 panel, select dBuV for Data Out Units, and then select Show VSG.

The Virtual Signal Generator will appear.

In the Frequency window type in 22e6 (22 MHz) and in the Amplitude window type 0.5, and then click OK.

You will again edit the Scan action on the flowchart; on the Datal tab select Scan from the Measurement
Data 1: menu.

On the Instruments tab select SA for the Receiver menu.
Create a graph:

On the Project view, select the Graphs folder and then click the + to add a new graph.

Graph : Graph
o =

+
On the Graph toolbar select the right-most settings tab, as shown. &

Click the data element Scan to move it to the column on the right.

Look at it tab that appears on the top of the interface and select the data element ‘Scan’ and ensure that the

default color is other than white so it'll show up on the graph.

Quick Start
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21. From the top toolbar click the Go arrow and
then select Scan to execute the emission "’

>

action you created.
Go arrow

The graph will show a red trace that emulates the signal from the Virtual Signal Generator.

The previous steps illustrate how to create a simple emissions profile from a blank sheet. To change
to a real instrument, change the driver (if needed) and then change the communication menu to
match the connection type; repeat step 21. If the instrument does not produce a trace, you may have
to initialize it by dropping the INIT action onto the flowchart, selecting SA, and then executing the
INIT action.

Quick Start



4.0 Major Components

Flowchart Window

The Flowchart window is used for placing items in a visual manner and connecting them to create a flowchart.

CHSEE Lina Uincier Test 19?53 [

CE102

| —mhasal
W 3oty fovw

e e

Palette

The palette is natively docked on the left side of the profile along with the project window. The palette can be re-sized by
selecting and moving the edges. It can be undocked and moved if desired.

Data Elements

All data such as measurements, limits, correction factors and constants are in the Data Elements section.

Instruments

Instruments are listed with user defined names and attached to drivers that are selected from a list of hundreds of
instruments.

Tables

TILE! tables now look more similar to a spreadsheet. The columns can be moved with the cursor instead of editing the
order in the Display Data tab. As described in Window Behavior on page 15, tables can be moved during operation of test
actions as needed.

Tables can be modified using the Edit icons on the toolbar or with the properties editor.

Graphs
As mentioned in Window Behavior on page 15, graphs can be moved during operation of test actions as needed.
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Graphs can be modified using the Edit icons on the toolbar or with the properties editor.

Gnuplot

Gnuplot has been added as an open source plugin that will allow the user to expand the graphing of data in most any way

al
desired. To enable the Gnuplot application: Select the *iconin any graph window and then edit the properties
(bottom of the Properties window) to change the type of graph.

New Plot

Like Gnuplot, we're experimenting with different graphical interfaces and New Plot can provide a way to interact with the
data on the graph such as the ability to select points to add or delete from a list. Ranges can also be selected from here.

The icon for New Plot. |-,
Polar

The Polar plot is designed to work with the Polar action P@18T o display results of directional data by interpreting the X

axis as degrees instead of Hz. To enable the Polar plot select it from the graph toolbar . The Polar plot can be used

to display other data in degrees and is not limited to the Polar action.

Views

Views can be saved as user favorites in the project view. This allows consistent layouts between uses, or users can save
their favorite view.
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5.0 Data Elements

Data Elements View

Data Element view is updated to allow moving, re-sizing, and sorting of columns. A Values column allows a glimpse into
the numerical values of the elements.

Data

+ =5 0=&

MName DB Va.. Type I. Values Source Comment
af_bilog_hor Mo 80 File Lin 96949.2858.258129.219.49,913847... C\Program Files (x86)\ETS-Lindgren\TILET\Factors\31420.csv

af_bilog_vert Mo 80 File Lin 96949.2858.258129.219.49,913847... C\Program Files (x86)\ETS-Lindgren\TILET\Factors\31420.csv

cable No 47 File Lin 1.e-003,0.5,0.6,06,0.7,0.7,0.8,0.8,08,038.. C\Program Files (x86)\ETS-Lindgren\TILET\Factors\Cable.csv

c_Horizontal Mo 1054  Equation Lin 0.56443,0.39178,1.0233,2.7578,10.336,9.4571,8.6041,3 9248,-1.2007,1.5651 ... Horizontal_Scan+(af_bilog_hor+(cable+ preamp)) Corrected Scan

TILE! Data Elements

Each data element is an array of amplitude versus frequency values. These data elements may be filled from an
instrument measurement, a file, an equation, or a preset value. The only practical limit to the number of data elements you
can define is the need and the available memory of the system.

See Creating Data Elements on page 2 to see how these elements are added to the profile.

Data Types

There are five types of data elements in the TILE! structure: measurements, file, equation, preset, and word. Each of
these represents a unique capability over competing software. Within the TILE! system you can take a measurement, add
an antenna correction factor, compare it to a specification limit, and create arbitrary criteria with a few simples clicks of the
mouse.

These data elements, when combined in a test profile, can provide a wide range of information on the Equipment Under
Test (EUT). This information is saved with the test profile and can be retrieved for future tests. The ability to track not only
the final number, but each of the intermediate corrections, provides a powerful archiving tool for any test laboratory.

To take advantage of the flexibility of this system, you must understand the different element types and how to intermix
them for maximum efficiency.
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Measurement Elements

Data : Scan
The most common, and the default element type, is the
. . Name | Source | Values

Measurement, and it is defaulted to Continuous
interp0|ation_ [#] Continuous {Linear)  [] Cortinuous {Log)

(®) Measurement ) Word () Script
Typical examples of this would be a spectrum scan that ) File ) Ward from File () Callection
connects each data point to create a trace. This is also () Equation () Word from Equation () Tabls
used for any other data that will be displayed in a graph ) Preset Dirsct O Value
as continuous data. [ Save to Database ) Property

Sorting  |Sort Low to High W
If Continuous is not checked it is not interpolated and is

. . 10 Type | None W
now a discrete data element such as a quasi-peak.

QK Cancel Apply

You can create a correction factor and add them together to form a third data element, but the original information will
always be present. This is especially useful in documenting the test process, after the test, or three months later. You can
always look at the raw numbers and trace the corrections and adjustments that have been made to reach the final output
numbers. 1ISO 9000 and ISO 25 both have references to proving the numbers are real. TILE! was designed to solve this
problem. The data structure is designed to prove the actual readings are the source of the numbers on the final report.

File Elements

There are many types of information that are used in an EMC test that are not related to the actual measurement but to
the standard or the instrumentation. Correction factors, specification limits, and gain tables are all samples of data that is
needed in an EMC test, but which are normally maintained separately. File elements allow you to import this information
into the TILE! system and use them in a test profile.

The default file format is an ASCII text file. The general format for all data elements is a two-column table of information.
The table should be comma-delimited variables with column one a frequency component and column two a value. All
white spaces are ignored. You must use commas (,) or semi-colons (;) as the delimiters. The size of the file is only
restricted by the system parameters. You can create these tables quite easily in a text editor or most spreadsheets.
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As illustrated, the frequency can either be in raw numerical values
or in engineering terminology. The value (the second number) has
no specific unit of measure. The unit of measure is a function of
how it is used in the test profile.

In the example the table represents the FCC Class B specification
limit at 3-meter separation. To create a stair step in the levels, there
is a transition frequency point at 88 MHz, 216 MHz, and 960 MHz.
When creating a stair step effect there should be at least a 1 Hz
difference in the frequencies.

Importing this data into a data element allows us to use this
information for graphing purposes, mathematical comparisons, and
peak searches. Correction factors take the same form, a table of
frequency and value points. Correction tables include antenna
correction factor, amplifier gain tables, cable loss tables, and so on.
When used with the other data elements in the TILE! system, these
elements add a high degree of flexibility to the ability to configure
and control testing.

Equation Elements

In performing EMC tests, mathematically manipulating data is

& Fceb3.1 - Notepad

=Jo/ks

Fil=  Edit

3a7,40.00
§.8e7,40.00
§8000010,43. 52
2.16e8,43.52
216000010, 46. 02
960000010, 53. 98
589,532, 98

Farmat  View

Help

an everyday occurrence. The use of an equation as a data

Data:DevHor

element allows you to create a new data element by
mathematical reference to two or more other elements.
Whether this is simply adding an antenna factor to a raw
reading or performing obtuse mathematics to determine
waveform performance, the equation writer has the flexibility
to perform some fairly complex mathematics.

The equation writer is the tool for defining an equation
element. It is discussed in greater detail in Equation Tab on
page 2. In the equation writer you define values using a wide
range of mathematical functions. Some are as simple as
adding or subtracting elements, but the complexity is only
limited by the imagination.

Aeasurement

M ame | Source | Waluez

Equation |

204 Lag1 D evHarl])

Functions: |

aba(x)
acosx)
acosh(x]
adbfx]]
add(x,y)
alag(x]
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Preset Elements

The Preset data element is a value generator used to
create simple data sets. For example, you may have a
26 dB preamplifier that you need for only a simple,
non-certified scan. Instead of going through the
elaborate calibration routine, creating a data file for the
calibration, and loading it through the file elements,
preset allows you to quickly create a set of values
across the frequency range. Once created, Preset data
elements are treated just like any other data element in
the system. For straight lines, you don’t need the default
100 steps, so this can be changed to 1 step.

Once the values are entered, select ‘generate’ and view
the results in the ‘Values’ tab.

This example shows how to create a limit line using
bands.

Data : C5114_Limit

Name | Source | Values | Simple | Bands

+ - - v generate

start:freq stat:value stop:freq stop:value Hsteps steptype  temination
10.00K 6500 1.00M 109.00 55 Log Continue
1.00M 109.00 30.00M  105.00 342 Log Continue
30.00M  109.00 200.00M  101.00 m Log Continue

w =g

0K Cancel

Word Elements

There are certain places within the TILE! system where it is necessary or possible to track an alphanumeric comment
keyed to a specific frequency. For instance, in Immunity testing if you enter manual mode you have an option at each
frequency to enter a comment about the step in the test. Whether this comment is a performance characteristic or a

Data : data

Name | Source | Values | Simple | Bands

Amplitude

Value 50

Step 1 Constant v

Frequency

Start 0 MHz v

Stop 1 GHz ~

#5Steps 100

0K

generate

Cancel

comment about power state of the EUT is strictly up to the user. From the TILE! standpoint it is an alphanumeric

comment. The word-type data element is a two-column format, like all other TILE! data. The first column is frequency and

the second column is the alphanumeric text.

This text is limited to 256 characters in length.
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Word from Equation Elements

You can perform two math functions using word-type data elements. The min and max functions compare the data,
starting at the first character, and determine the greater or lesser based upon the ASCII text number for the character. As
soon as a digit is less or greater than the one being compared, the equation conditions are met and the result is written.
These functions are primarily used in automotive testing where you have a single alpha code for performance.

There are equation functions to produce the words Pass or Fail by comparing a value limit. These functions are pfless and
pfgreat.

Word from File Elements

It is possible to import a word-type data element from file (using the same .csv format used in regular data elements). This
allows you to move word-type data from one profile to another easily.

Creating Data Elements

To create a Data Element, find the Data window and select the ‘+’ button.

The Data window displays all the currently-defined data elements. The first column indicates name; the second column
identifies whether the database option is selected for this data element; the third column displays the number of valid
points in the data element; the fourth column indicates the type of data element; the fifth column indicates whether this is
an interpolated data element; the sixth column displays relevant information for the data type; and the seventh column
allows room for any necessary comments.

Data L |

+H=E|o|=& v

Mame DB Valid Type Intp  Source ty

Cal_Target N. 2 Preset Lin  26.98%700

of_ampl N. 2 Preset Lin  43.000000

cf_amp2 M. 0 Measureme... Lin -

cf_Ant_Eff M. 4 Direct Lin -

of _Atten_rx N. 2% File Lin  Ch\Program Files (x86\ETS-Lindgren\TILER\Profiles\NTS PJ2189\CF Cables\Receive £

cf_DC1 N. 2 Preset Lin  20.000000

of D2 M. 37 File Lin  Ch\Program Files (x86)\ETS-Lindgren\TILEM\Profiles\NTS PJ2189\CF Cables\NTS DC2

of_probe x N. 29 File Lin  C\Program Files (x86)\ETS-Lindgren\TILER\Profiles\NTS PJ2189\CF Cables\Field Prol

of_probe ¥ N. 29 File Lin  C\Program Files (x86)\ETS-Lindgren\TILER\Profiles\NTS PJ2189\CF Cables\Field Prol

cf_probe z N. 29 File Lin  C\Program Files (x86)\ETS-Lindgren\TILER\Profiles\NTS PJ2189\CF Cables\Field Prol
Name Tab

X . . Data : Vertical_Scan
The first tab for a data element has three features. The first is a

name. Type a unique data identification name for this data

Mame | Source | Values

Name:
element. Vertical_Scan

Comment:
There are no specific requirements for data element names except e
that they cannot contain math symbols. This includes the dash (-),

Creation Date:

which is seen by the math parser as a minus sign. 02.14:27 PM, Thursday. June 16, 2016

QK Cancel Apply
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The second feature is the date/time stamp for the data element. This time will reflect the date that the data was last
changed or updated. For file-type data elements it will reflect the date/time stamp for the file when this data element was
created or last updated. If the date/time stamp changes on the disk it will not reflect here unless the data element is

specifically updated. This is accomplished by using the Transfer Data icon on the flowchart as part of a test, or by

opening the data element on this page and clicking OK.

The comment line is a free text field that allows a description of the data element.

Units: Will be shown if this is used as a ‘Monitor’ in the Immunity tests. For example if an O’scope is monitoring Vrms, Vpp
or even uS for a rise time the unit will show next to the value in the runtime user interface. This is a free field and not

extracted from the instrument.

Source Tab

The Source tab defines the data elements. There are four choices
that need to be made: selecting the data type, determining the
interpolation methodology, the sorting method, and whether to do
a database save for this data element if the TILE/DB product is
installed.

The default setting for a new data element is a Measurement type.
When the Measurement option is selected, the only option (tab)
available is Values; Measurement data elements only show a
Values tab. When first configured, the values are blank since no
measurement has been performed. Select the check box to select
a type; for example, File. When you select a data type other than
measurement, additional tabs are available.

Mame | Source | Values

Data : Horizontal_Scan

Continuous (Linear) [ Continuous (Log)

(® Measurement

() File

() Equation

() Preset

[] Save to Database

() Word ) Seript

() Word from File () Collection

() Word from Equation () Table
Direct () Value

() Property

Sorting | Sort Low to High w

10 Type |Mone

W

QK Cancel

Apply

e Continuous (Log and Linear)—By default, the Continuous (Linear) check box is selected. This box will
direct the system to interpolate data points when drawing graphs or performing mathematics in a linear
fashion. If the Continuous (Log) check box is selected, then all interpolation will be in log format. If you are
creating data elements that by nature should be discrete (peaks, over limit points, and so on), then deselect
these boxes to turn off the Continuous option. In effect there are three choices, either turned on or both turned

off.

NOTE: Continuous Log is typically only used for limit lines with log slopes so that associated math such as

QP margins can be properly interpolated along the line.

e Save to Database—This check box only has meaning if the TILE/DB product is installed. If this check box is
selected and TILE/DB is present, then the software will transfer the contents of this data element to the

database whenever a save is performed.

e Auto Sort Low/High—This check box determines whether data is automatically sorted when it is loaded for
the first time. This only has meaning for the file-type data elements when they are read from file the first time.
You can change the sorting routine from the Values tab with a slight difference. With Auto Sort off, data from

file will be read in the sequence it is in the file.

¢ 10 Type—This an advanced feature used with the Scripting Functions.

See Data Types above for more information on the types of data available on this tab.
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Values Tab

e Value Initialization—The data from the file is read in Data : af_bilog_vert
one of two ways. First, when you accept the settings Name | Source | Values [Fie
(click OK) the data file is automatically read into the data Constant: | num freq value A
element. The second method requires moving to the \Ea"d: ? iggm:z :i
Values tab and clicking Initialize. On the Data window 80 2 500MHz 92
this element will now show the number of valid data Eril=t i Egﬁﬂﬂ: 2;35
elements. This gives you the ability to look at the EE S : igmi i;
contents of a data file prior to accepting it. There are two Intizize | | 7 100.0MHz 949
boxes on this tab, Units and Valid. The Units field is not i ];mﬂj :f
active under the current version of TILE! The Valid field o I -
displays the total number of points in this data element. oK - :

e Sorting Data Options—On the Values tab you have
two choices for sorting the data. Normally, data within TILE! is sorted from low frequency to high frequency. It
is important that the data be in one of these two structures. Data that is not sorted will cause strange results
during math operations since the interpolation functions looks to the frequency before and after for a valid
range.

Clicking the Sort H->L will cause the data list to be sorted starting at the highest frequency and sequencing
down to the lowest frequency. The Sort L->H tab does the opposite, sorting data starting at the lowest
frequency, and sequencing to the highest frequency.

e Valid—The valid indicator shows the number of valid frequency points in the named data element. This is
also demonstrated by scrolling down the list with the right scroll bar to look at the list of values.

File Tab

e File Name/Directory Path—Enter the name of the file in Data : af_bilog_vert
the File box. To properly identify the file, include the file Name | Source | Values | Fie
descriptor, such as .dat or .txt. The same applies to the Fle: (31420 csv
Path box. When you enter the directory path it must be Path: |C:\Program Files (<B6)\ETS-Lindgre
identical to the physical location on disk. If using a network OH  OKz @MHz  OGH
drive it is best to map the network driver to a local drive [ Word Type Data
letter before setting the path. Browse
You may click the Browse button and find the data file.
Once selected, the file and path will be filled in
automatically. oK Cancel Apply

o File—To make creating files as easy as possible we use comma-separated variable (.csv) files or text files
(.txt) for loading or saving data.

This format is limited to a two-column format. For our uses the first value is frequency and the second value is
amplitude. When looking at the file with a text editor, these two values would be separated by a comma.
Within a spreadsheet program make sure that you set the file type to .csv text when doing a save or save as.
If the file is in the wrong format, the data will not be read.

e Word Type Data—There are times when you might need to load word-type data into a TILE! profile. Since
the .csv file type includes no definitional information, we need to warn the program when we are importing text
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data, as opposed to numbers. The Word Type Data check box serves this function. The first time you are
importing data, check this tab to confirm it is imported as text. Be careful not to use this check box on data
that is numerical, or you will end up with text that cannot be used in normal mathematics.

Equation Tab

The Equation tab is an equation writer in which you can enter a
formula to define a data element. You can enter a fairly complex
equation, but you are limited to nine imbedded parentheses. Each
parenthesis must delineate a binary equation. The example here
demonstrates taking a reading, adding the cable losses, and
subtracting preamp gain. To keep a binary operand, the cable loss and
preamp gain are enclosed in parentheses. The raw data element is
then added to this element.

The equation may consist of operations, conditions, and functions. The
operators and conditionals allow either matrix or constant operands. All
math functions are in lower case and the math parser is case sensitive.
You must enter functions in lower case. Also, avoid naming a data
element the same as a math function.

-

Data:Corrected

MHame | Source | Yalues

E quation |

raw+[cable-preamp])

Functions: |

ab(r)
acoz(x)

acozhx]
ol

acddle 0]

sl

p_|

The results of any math operation are stored into the named data element. Until the equation has been executed, no
values are present. The Values tab will serve no purpose at this point. After execution, you can use the Values tab to

view the data element values.

It is important to keep track of the interpolation settings for any data element. If data element (x) is continuous, then all of

data element (y) that is bounded by the frequency values of data element (x) will be evaluated. The same is true for

data element (y) if it is continuous. If both data elements are continuous, all values bounded in one data element by the
other data elements will be evaluated. If both elements are discrete only those values with identical frequencies will be
evaluated. The above statements are true for conditionals and two parameter functions.

e Functions—Displays the available mathematical functions. These are displayed for reference purposes, but
when selected the appropriate function will be entered in the Equation box for completion. See Appendix A

on page 278 for a list of math functions.

Preset Data

Ampl. Tab

The Ampl. tab appears when the Preset option is selected on the
Source tab. The preset values are defined by two conditions,
frequency and amplitude. These are combined in the same fashion as
the standard file format.

e Amplitude—Enter the value that is appropriate for the data
element. For example, to create a 26 dB preamplifier gain
table you would enter 26 (the units are assumed).
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Data: data
Mame | Source | Values | Simple | Bands

Amplitude
Value |50

Step 1 Constart v

Frequency
Start 30 MHz hd
Stop 1 GHz v
H Steps 100

OK

generate

Cancel




e Constant—Constant is the default setting for preset values. When this is selected the value in the text table is
filled into a table across the frequency range defined on the Frequency tab.

e Seq Add—Takes the starting value in the Value box and sequentially adds the value shown in Step. The
number of steps is set on the Frequency tab. If the starting value was 20, the step was a value of 2, and
there were 10 steps from 100 MHz to 1000 MHz, the example table would be defined. Click the check box to

select this option.

e Seqg Mult—Takes the starting value from the Value box and multiplies the value by the Step at each
frequency. With a starting value of 20, a step value of 2 and 10 steps between 100 MHz and 1000 MHz we

would see the values on the example table.

e Generate—Will create the data, this can be reviewed in the Values tab.

e Bands—Will generate a complex data element to include linear and log sections. This could be handy to
create limit lines. This can also be used to create a mask type data that can be used in the graph to hide

breaks in data.

Element Names

Each data element must be given a unique name. The name can contain
upper and lower case characters as well as most other keys. Although
you can enter spaces, such as Antenna Factor, it is highly
recommended that you do not use spaces. A space in the name will
make it impossible to use this element in an equation. You will find when
creating test profiles that using a name that gives reference to its source
is very convenient. Calling a reading from an analyzer raw will convey
the essence of this element as well as its use.

As a matter of convenience, all the TILE! samples use the following
standard conventions:

o cfa_ : Precedes all correction factors

e eQg_ : Precedes all equations

Name

Data: data
Source | Values | Simple | Bands

+ - - v generate

[ERC R

stat:freq  start:value stop:freq stop:value Hsteps steptype temination
30.00M 1000 40.00M 10,00 1 Lin Continue
40.00M 000 5000M  0.00 1 Lin Break
50.00M 2000 60.00M  20.00 1 Lin Continue

OK Cancel

For example, eq_Pks would be the equation to find peaks in an EMC Scan.

Most lists that utilize data elements will automatically sort alphabetically. Keep this in mind when creating data element

names.

Element Database in Use

This column is only meaningful if the TILE/DB database option is installed. If this option is installed you can specify on the
source tab whether to update the database for this data element when doing a save. If it is marked for saving, the data

element is copied to the database table of results.
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Valid Points

This column displays the current number of valid points in a data element. When first created, measurement elements are
empty and display a value of zero. All other data elements are filled with data upon their creation (or file opening) and this
number indicates the number of valid points in the table.

You can see the data points when editing the data element. This is discussed in Adding Data Elements on page 39. The
Measurement, Equation, and Word types will not display any valid points until the measurement/equation has executed.
The File and Preset types will display valid points as soon as they are defined.

Intp (Interpolated)

There are two interpolation selections: Continuous (Linear) and Continuous (Log). In the Data elements section, the Intp
will indicate ‘Lin’ of ‘Log’. Linear is the default and Log is typically only used for limit lines with log slopes so that any math
will properly interpolate the value between the start and stop frequency of the slope. The default value is Continuous
(Linear).

When EMC measurements are performed we generally have large data arrays of information. When applying specification
limits, correction factors, and other offsets, we need to ensure a valid point exists at each frequency. Interpolated refers to
a switch set during the definition of the data element. This switch tells the system whether to interpolate the data element
during math and graphing functions. If the switch is Lin or Log, then interpolation will take place.

For discrete type data this will show ‘No’ in the Intp column. A typical discrete data element is the QP or any data that
would use a marker on a graph. If you choose to graph a set of peak signals they will appear as a line if Interpolate is
turned on. With the switch off, they would see discrete points which would require a marker to see on the graph.

Discrete data in a table along with associated interpolated data will may show artifact type interpolated data. There is a
selection in the table to ‘Show All’ that will interpolate these points if selected, or will only show these points at the correct
frequencies if it is un-checked.

Source

The source text will vary depending upon the data type. A File data element (whether regular or word-type) would display
the absolute path to the file. An Equation type (whether regular or word-type) data will display the mathematical equation
that has been defined for this element. A Preset type displays the word Preset. A Measurement type displays the word
Measurement.

Editing TILE! Data Elements

There are two methods to edit data elements after their creation. Bring the Data window to the front focus. Use the cursor
or the arrow keys to select a data element. Clicking the Edit command on the Windows menu bar provides the options to
add, delete, edit, or initialize a selected data element.

Click the selected data element with the cursor to open the dialog box for editing.

Deleting TILE! Data Elements

There are two methods to delete data elements after their creation. Bring the Data window to the front focus. Use the
cursor or the arrow keys to select a data element. Click once on a data element to highlight it. Press the Delete key or
select Edit/Delete from the Windows menu bar to delete the highlighted data element. Deleting permanently removes an
existing data element.
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Math Functions

During the flow of a profile there are times where equations need to be executed. To ZX
execute equations in order they can be dropped into a Math action and it will run at the L
appropriate time. Math icon
To do this, drag the Math icon to the flowchart where the equation needs to occur. Click
and edit the action. You can name it on the Action tab.
The second tab is Data. Click this tab and a two-column selection ( Math [~ 28]
window is presented. Select the math data that you want to calculate. :

. . . . Action Data ITwr,-’Tum In ] Twr/ Tum Out ] LISH ]
This will cause the math equation to be executed at the appropriate Avaiable: Selected:

. . . L CalPwrot Induced_Cal_1
time. You can see in the following table that it will calculate and add Com ol << Remove | |Induoed ca 3
valid data points to the data elements that were calculated. e 1 ; [ gy

Induced_Cal_2 o PM_Cal

Induced_Cal_3 x_Limit_Cal_&dB

Maricers 1] U

PF ove Up

E:E:; Move Down

PFF3 52

OK | Cancel | Help

. T

I_|1:1u;:ed__C_a_I_1 Nl; 5I_] Eq_u" [II‘I i:'-hi__(_l;al_FBJ +73 73=107-34 Where 107=0dBm and 34 is 20*log[50 ohms] converting dBm to dBua
Induced_Cal_2 No (37 Equ Lin [PM_Cal_FB_2+73
Induced_Cal_3 No |21 Equ |Lin [PM_Cal_FB_3+73

Open the data element, select the Values tab and look at the information.

See Appendix A on page 28181 for a list of math functions.

Adding Instruments

One of the biggest advantages with TILE! software is hardware independence. This is achieved by using small, modular
programs called instrument drivers. These are recognizable in TILE! by the three-letter extension, INS. The instrument
driver contains the unique programming code to allow the software to talk to the instrument. In reality, these are
dynamically linked libraries (DLL), but we use the INS nomenclature to make it more readable when creating lists of
instruments.

Instrument drivers are used in the system to provide communications between the main program, the test profile, and the
instrument on the GPIB (or serial) port. An instrument in a test profile needs to be identified by a unique name and then
linked to an appropriate instrument driver. The use of a separate name link allows the user to substitute different
instruments into a test without having to modify any actions in the test profile.

Instrument Window

Instruments

+2ldo|=&

MName Module Type Bd  Addr Driver Version Serial Number CalDate  VISA

LERY Agilent MXA Spectrum Analyzer Spectrum Analyzer Sim ag_mxa.ins 7.1.3.53 3325A00106 05/25/00 TCPIPO:localhost:6370:50CKET
I R Agilent MXA - TEST RECEIVER Mode  Spectrumn Analyzer  Sim ag_mxa_rcins  7.1.3.53 Unknown Unknown TCPIPO:localhost:6371:50CKET
195 Tower EMCO 2090 Controller Controller Sirm EMCO2090.ins  7.1.3.53 Unknown Unknown TCPIPO:localhost:6385:50CKET
= Turntable EMCO 2090 Controller Controller Sirm EMCO2090.ins  7.1.3.53 Unknown Unknown TCPIPO:localhost:6380:50CKET
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The Instrument window provides visual access to the currently defined instruments. The displayed elements are the
instrument name, type, board, address, instrument library name (instrument driver link), version number, serial number,
and calibration date. The serial number and calibration date default to Unknown unless the user has specifically entered
this information.

The name given to an instrument should be a unique reference to a type of instrument. Calling the spectrum analyzer SA
instead of HP8568B gives much greater flexibility in designing test profiles. If you name an instrument with the hardware
name, the implication will be that this is the only instrument that is acceptable for this setup. This is not true in the TILE!
system. Wherever the name is used in the test profile, you expect to see a receiver or analyzer, not necessarily a specific
receiver or analyzer. This is sometimes a subtle difference, but it is very important in properly designing a test profile.

Defining an Instrument

To define a new instrument, move the Instrument window to the front. You can then click the |~|.3
+ on the Instrument window or use the New Instrument icon to open the New Instrument =

dialog box. New Instrument icon

Enter a uniqgue name on the Instrument tab and then select the Driver tab. Do not press the Enter key. This will attempt
to save the instrument without proper definitions of the instrument driver and GPIB information, and will generate an error.

Driver Tab

The Driver tab has two boxes, File and Path; three buttons, Browse, Explore and Load; and three check boxes, Do Not
Use Driver, Passive Device and Load User Driver.

InstrumentSA InstrumentSA
Sim Settings 1 Settings 2 Sim Settings 1 Settings 2
Instrument Driver Driver Irfo Address Instrumert Driver Driver Irfo Address

" A File: |2g_ma.ins
ame:

Path: :\Program Files 86NETS-Lindgre
Seral Mumber: | 3325400106

Browse... Explore... Load
Last Cal Date: |05/25/00

[] Enable Emor Query Mode [] Do Mot Use Driver [] Passive Device

(This mode is useful for debugaing, [ Load User Driver
but may slow down performance.)

0K Cancel Applh 0K Cancel Apphy

e File and Path—Although it is possible to enter File and Path directly, the best method is to use the Browse
or Explore buttons, which will ensure the correct path for the instrument driver files. Click Browse for an
Open File dialog box. The .ins files will be pre-selected. If the directory is not correct, navigate to the correct
directory. Generally, instrument drivers exist for each manufacturer model number. Some manufacturers
maintain a stable instrument command set cross their product line and in these instances there may be a
generic driver for that manufacturer. Find the driver for the model instrument you are defining. Click to select
the driver. From the keyboard, you may use the arrow keys to highlight the desired file and then press the
Enter key.

For more information on the Instrument Explorer see the section above ‘Steps to create a Profile’.
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e Do Not Use Driver—Defines an instrument which does not have an instrument driver. These types of
instruments can be controlled with the GPIB Control action as described in Instrument Commands on page 2.
The convention in the GPIB Control requires an instrument name. Using the Do Not Use Driver check box
allows you to assign a name and board address to an instrument when a specific driver is not available.

e Desc—When using the Do Not Use Driver option, you can enter a description of the item. This will be
displayed on the instrument window under Type.

Address Tab

Each instrument must have a unique bus address. If there are two instruments on the same bus, you will get a failure. The
default settings for the Address tab are GPIB Board 0 and Address 18. Change these settings to ensure the instrument
does not conflict with other instrument settings.

e Board—The arrow on the Board box will display the available settings. The TILE! system supports multiple
GPIB boards, serial, VXi, and custom PC card interfaces. The GPIB standard supports up to 96 addresses.
Typically, a GPIB card can support 32 different devices, so multiple board configurations are unusual. Select
the setting appropriate for the instrument by using the arrow key to highlight the selection and the Tab key to
select an item, or by clicking the selection.

e Primary—The specific hardware address of the instrument relative to the board selected needs to be entered
in the Primary box. Click the arrow and select the appropriate number.

The primary address is a number in the range of 0 to 30 decimal. Defining addresses above 30 is possible
with the secondary address but is recommended only for the most sophisticated users.

e Secondary—The secondary address is sometimes used on older test instruments, and is a number in the
range of 96 to 126 decimal. The secondary address is a GPIB standard convention which is rarely used in the
TILE! system.

Setup Tab

Setup is the active tab if a GPIB or VXi board is chosen on the Address tab. On this tab are settings which control the
communications between the computer and the instrument. The default settings are appropriate for all instruments
meeting the IEEE-488-2 standard. If the instrument is an older model, you may need to adjust some of these settings to
match the instrument. See the hardware manual for more information on these settings or contact ETS-Lindgren.

e Timeout—The two timeout settings, I/O and Serial Poll, refer to how the system responds to timing
differences between different instruments and their communications on the bus.

I/O—The I/O timing determines how long the GPIB bus will wait for a response from an instrument before
reporting an error. This default setting is set to 10 seconds, and this covers most requirements. When you are
running long sweep times in emission scans, depending upon the analyzer, the bus may timeout before the
instrument is through the measurement if the sweep time is longer than the 1/O setting. If you need to run
20-second sweeps, the I/O setting may need to be set at more than 20 seconds.

A strong indication of I/O incompatibility is when the scan stops in the middle and traces the floor thereafter.
In this case usually the GPIB has aborted and reported an error. Change the 1/O time to agree, or exceed,
with the instrument sweep time.
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Serial Poll—The Serial Poll settings refer to a GPIB standard for SRQ errors. The Serial Poll Timeout list is
used to set the wait time for poll responses from the instrument. The default wait time is 1 second. This
setting is almost never changed. Please see the GPIB card manual for information on this setting. If you have
problems with serial polls, try using a longer timeout value.

Setup Tab—Other GPIB Bus Settings

The following settings are specific to differences between the Instrument:SpecAnal
IEEE-488-1 and IEEE-488-2 standards.
|rsturment | Diriver | Diriver Info Address |
Terminate Read on EOS (End of String)—The Setup
Terminate Read on EOS check box allows the —
Imeou
software to terminate a read operation when it
[0 Senal Pall 1z -

42

receives the EOS byte. The default setting for this

option is disabled. [ Terminate Read on EOS ¥ Repeat &ddressing

Set EOI (End of Instruction) with EOS (End of M Sl ED nlinED S ertilliz  E0F Sye [

String) on Write—The Set EOI with EOS on V' Send EOI ot end of White S
; [~ 8bit EOS Compare Initialize
Write check box allows the software to assert the =2 P
GPIB EOI line whenever it sends the EOS byte.
The default setting for this option is disabled. 14 | Cancel | Apply | Help

Send EOI (End of Instruction) at end of Write—The Send EOI at end of Write check box allows the
software to assert the EOI line at the end of each data transfer. The default setting for this option is enabled.

8 bit EOS (End of String) Compare—The 8 bit EOS Compare check box allows the software to use all
eight bits of the EOS byte when checking a match. Only seven bits are used if this option is not selected. The
default setting for this option is disabled.

Repeat Addressing—The EOS Byte box has a range of 0 to 255 and is used by the software for all
EOS operations. The default setting is to turn this on (check box selected). There are no known times when
this should not be on.

EOS (End of String) Byte (Binary)—The Repeat Addressing check box allows the software to address the
instrument before every read or write operation. Some older instruments require this to be set. The default
setting for this option is disabled.
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Serial Tab

When the Serial option is selected on the Address tab, the tab Instrument:Untitled

references change to Serial. These boxes control the four
general conditions of the serial bus: baud rate, data length,

parity, and stop bits.

Once you make the appropriate choices on each of the four
tabs, click OK or press Enter to accept. Cancel will cancel the

definition and exit the dialog box.

e Baud Rate—The Baud Rate has nine available
settings ranging from 300 to 115,200. See the
instrument manual to determine the correct setting.

Click the arrow and select from the list.

Senal

Baud R ate: il

[ ata Lenagth: |8
Parity: | Mone -
Stop Bits: |4 -

Flaws Contral: | Mone -

Ihigtrument | Drriver | Driver Info Address |

0k | Cancel | Apply |

Help

e Data Length—There are four Data Length settings: 5, 6, 7, and 8. See the instrument manual to determine
the correct settings. Click the arrow and select from the list.

e Parity—There are five Parity levels: None, Odd, Even, Space, and Mark. See the instrument manual to
determine the correct setting. Click the arrow and select from the list.

e Stop Bits—The Stop Bits can be set to 1 or 2. See the instrument manual to determine the correct setting.

Click the arrow and select from the list.

e Flow Control—There are three kinds of flow control: None, no flow control; software flow control (X On-X
Off); and hardware control (DTR). The choice of flow control depends on the equipment supplier.

e Accepting the choices—Once you have made the appropriate choices on each of the four tabs, click OK or
press Enter to accept. The Cancel button will cancel the definition and exit the dialog box.

Visa Tab

VISA will allow communications to instruments
connected to the computer via USB or TCP/IP. When
the VISA interface is selected, the VISA tab will pop up
with the following selections.

e List VISA Aliases in Dropdown—If this
check box is selected, it will show the alias
that was assigned to the instrument in the
NI MAX interface.

e VISA Resource Name or Alias—This is a
list of all instruments available in the VISA
interface.

p
Instrument:Untitled

S

Instn_lment] Diriver ] Diriver Infu:u] Address  VISA l

v List VISA ali in dropd
gliases in dropdown Validate

WVISA resource name or Alias:

XE_LAN
[ Teminate Read on EQS

EDS Byte |10 Timeout ms) | 10000

-]

ok | Cancel | Aoply | Help |

e Validate—Once the instrument is selected, pushing this button will validate the connection to the device and

pop up a Validation Successful window.
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e Terminate Read on EOS (End of String)—The Terminate Read on EOS check box allows the software to
terminate a read operation when it receives the EOS byte. The default setting for this option is disabled.

e EOS (End of String) Byte (Binary)—The Repeat Addressing check box allows the software to address the
instrument before every read or write operation. Some older instruments require this to be set. The default
setting for this option is disabled.

Editing an Instrument

You can edit an existing instrument by bringing the Instrument window to the current focus. Click to highlight the
instrument in question and click to begin editing.

You also can use the arrow keys to highlight the instrument and use the Edit/Edit functions from the Windows menu bar.

Using the cursor, click once on an instrument to highlight it. Press the Delete key to delete the highlighted instrument.
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6.0 Flowchart, Palette, Actions

Flowchart Window

The TILE! Flowchart window displays and defines the actions included in the test and depicts the sequence of their
execution. The flowchart, with its associated data elements and instruments, is the central component in creating a unique

test profile.
The flowchart has two functions:
e Each action defines a specific set of information gathering or instrumentation controlling steps.

e |t specifies the order of execution for this test. A flowchart defines a complete test program. This can be a
simple test, such as one which performs an emission scan for a specific international standard. But the real
power of the TILE! concept is the ability to define a test profile that is a requirements test. It can include
emission as well as immunity and acts as the repository for the final certification test data for a new product.

By consolidating a wide range of requirements into one test profile, the user can automatically store related information in
a common file for future reference. This also dramatically simplifies the ability to generate test reports for submissions or
internal reporting.
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The TILE! Palette

The palette is the gateway to profile development. The icons on the palette represent actions that perform various

functions. Each action is a visual representation of a sequence of consolidated code that allows the user to visually create

a function or build a sequence. Actions can stand alone or follow a sequence by connecting them together with the
connector tool. All actions will be described in the chapters for ancillary, emissions, or immunity.
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Select

Multi-Line
Start
Lab Information
Comments
Math
Picture
Measure Range
Pre-Scan
Signal Disc Meas

Paosition Turntable

GTEM 9 Position Correlation

Immunity Test
Monitor Interface
Reverb Test
EFT
FCC Power Spec Limit
Switch Setup

EmCenter Switch

Rectangle

Polygon
Auto Save
Client Information
Prompt
Clear
Timer
Measure Range Extended
Scan Peaks Measurement
Site Attenuation
Read Instrument
Optimize GTEM Meas
C5103/4/5 measurement
Calibrate Cables
Reverb Eval
Dips
Occupied BW Mask
Pass/Fail Setup Reading

Call Setup

Ellipse

Text
Save Windows
Operator Information
Initialize Instruments
Transfer Data
Weather
Scan Range Measurement
Scan Peaks Meas (PSA)
Instrument Commands
Read Instrument (Trace)
Position EUT
Field Uniformity
Amplifier Cal
Surge
Harmonics
Switch Setup

Switch Setup

Line
Connect
Print Pages
EUT Information
Direct Entry
Launch Application
Serial Interface
Fast Scan Across TT/Turn
Measure Peaks
Position Tower
GTEM 3 Position Correlation
Immunity Calibration
Threshold Data Action
Reverb Calibration
Burst
Polar Measurements
Pass/Fail Setup Reading (DAQ)

Switch Setup (DAQ)

Placing Icons

Each icon can be selected and dropped onto the flowchart during the design stage. Click once on the desired icon on the
palette. When you move to the flowchart a small box indicates the icon is ready to be dropped. Click one time at the
desired position to drop the icon. It is not important to have absolute position on the drop since the icon can be moved and
aligned after placing.
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Editing Icons

= L :
141V+| :
Ll Edit

m_rang
-2 Go

Execute

Copy
Copy (with Referenced Items)...

Paste

o Edit—Reveal the particular icons settings

e Go—Run this icon as well as any sequenced after it via connectors

e Execute—Run this icon only

e Copy—Copies this icon and its settings to be pasted. The pasted copy will be re-named with a sequential
number after the original name

e Copy (With Referenced Items)—Copies this icon and its settings as well as any referenced data items or
instruments. This is used for the copying from one profile to another, not to be used in the same profile. If it is
copied into the same profile, duplicates of data and instruments will be created.

e Paste—Paste the copied icon with an appended name (hame_1)

Linking Actions

Once you have defined a group of actions on the flowchart, you next link them together to form a common chain of test
steps.

The Connect Tool icon (from the palette) is used to connect one action to the next. Select

this tool, position the cursor over the first action, and click once. The single click is defined as L‘

an anchor, and is used to attach the first anchor at the starting position. Drag the cursor to

the next action to drag a connecting line between the two actions. Double-clicking will attach Connect Tool icon
the endpoint to the second action.

You can only attach two actions together in one operation. To attach multiple actions, you must attach pairs together and
then duplicate the steps for the remaining actions. An action can have multiple incoming attachments, but only one
outgoing attachment (with the exception of the Prompt action).

Aligning Actions

The tools available to align and structure the icons positioned on the flowchart exemplify the graphical nature of the
flowchart. When the flowchart is the active window, the Windows menu bar displays the Structure option.

Two components are available under Structure: Group and Align. Group establishes precedence for bitmaps placed on
the flowchart. Align applies to selected items on the flowchart.

To select multiple actions for alignment purposes, click the first action. Hold down the Shift key and click all remaining
icons to be aligned. Choose the option desired and the icons will be aligned as selected.
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Page Size

The default page size for the flowchart is 8.5 in x 11.0 in. You can make the flowchart large by changing the page size
from the Toolbar->Structure->Page Size. The height of the page will automatically scale to the width; when printing it will
automatically be scaled to fit on a standard page.

Working with the Flowchart

The flowchart allows you to work with graphical tools to enhance the appearance or efficiency of the test profile. The
imbedding of graphics on the flowchart is a powerful method of clarifying a test requirement or setup. Labeling can be
added to personalize the flowchart, imprint instructions in an obvious manner, or clarify attached graphics.

Creating a sequence of icons to perform an emissions test is the heart of the TILE! system.

But adding a title to the flowchart makes it obvious to the user what is being accomplished in the test profile. Imbedding a
bitmap picture of the test setup could be even more descriptive.

Graphs

Graphs are created to display data in frequency vs amplitude (X/Y) 2D format. Either axis can be displayed with linear or
logarithmic scales. Lines can be one of 20 colors with 5 formats such as solid/Dash/Dot.

You can have as many graphs as you need, each having a unique set of information. The same data element can appear
on each graph. The graphs update dynamically as the graphed data changes.

Graphs and tables are the primary output of the TILE! program. One of the aims in designing TILE! was to concentrate on
instrumentation control. For this reason, the graphs and tables are considered good, solid presentation devices. For very
sophisticated reporting, we designed TILE! to interface easily with MS Word and other graphing programs.

A graph allows you to superimpose test results, specification limits, and other relevant information on one convenient
screen. You can use different specification limits on the same graph as well as putting both raw and corrected data on the
same graph.

Creating a Graph

A graph is created from the Project window by selecting Graphs, right click and Add.

Each new graph is started as a blank graph with no selected data elements. The blank graph defaults to a frequency
range of 30 MHz to 1 GHz, with log frequency scaling with the amplitude set to 0-100.

+Edo|=E=S | SB|me=d

The icons on the graph toolbar has the following functions:

1. Plus symbol opens the Display Data window. The Display Data window provides a list of available data elements
to display on the graph and provides the interface to select the color and format for it. Due to the evolution of the
software this is duplicated with the right-most three horizontal lines. Further, data can simply be dragged and
dropped onto the graph though default color will be assigned so either of these buttons will open the interface to
change the data attributes.

2. The folder icon is not functional and reserved for future functions

3. The ‘Floppy’ icon will open a file explorer to save the graph to a specific location
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4. The green circle is a refresh execution that may be used if a static parameter has been changed and the user
wants to force an update to the graph

The left-most 3 horizontal lines open the graph Setup that is used to set all the parameters of the graph

The Printer icon will open the print interface

The copy icon will allow a copy of the graph to be placed in the past buffer

The bar graph icon will open the GNU plot function that is under development

The small graph icon will open the ‘New’ graph which is currently under development to allow user selectable
points or sections

© 0N O

10. The Polar button will change the graph to a polar plot. This can be used with the Polar action that can be used to

draw azimuth centric data

Cursor Position

There are two boxes on the lower left corner of the graph. Both boxes display the position of the nearest data point to the

cursor. The first box displays the frequency, and the second box displays the value.

| 38.2 MHz +50.000000

Data Options

There are two options when selecting data elements: which elements to use, and how to display them. Once you have
selected a data element, a new tab appears behind the definition page. For every data element selected a tab with the
data element name will be generated. The sequence of the tabs is the same sequence as the list on the selection page.
The setup of these tabs is identical for both graphs and tables. Certain features have no effect for graphs.

Selecting Data

Dizplay Data @

Lines lx_IJm'rt ] x_IJm'rtJJIus_'E] Test_Lewel ] Markers ]

When Display-Data is selected from the
Windows menu bar, a dialog box is opened with an

_ Available: Selected:
Available column and a Selected column. _Limit
CalAmp = s« Remaowe | [x_Lmit_plus_&
) CalAtten 3 Test_Lewvel
e Add—To select a data element, click the EaIDC | A WMarkers
H . . . Qm_3a s
available element, automatically adding it to Comments
. Comments 1
the Selected side. You also can use the Comments? Move Up
up/down arrow keys to highlight the EEQ;;”*TS;
data element and use the Tab key to move to Induced_Cal_1 Move Down
. Induced_Cal_2 -
the Add button. Press Add to register the e
selection.

QK | Cancel | Help

¢ Remove—To remove a selected data element, click the element in the Selected column. This will remove it
from the list. You also can use the up/down arrow keys to highlight the data element and use the Tab key to
move to the Remove button. Press Remove to register the selection.

Flowchart, Palette, Actions
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Controlling Display Conditions

Once a data element has been selected, a Line tab appears which determines the display parameters for this
data element on the graph. Line type, color, and shape are individually defined for each data element.

If a data element was defined as an interpreted element (for example, continuous at every point, which is the default),
then the first block labeled Line applies. If the data element was defined as discrete, then the box labeled Marker applies.
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Line—Style, color, and width are the choices for a line. These are only appropriate for data elements that are
defined as continuous (either log or linear). See Creating Data Elements on page 33 for more information.

The default settings create a neutral line setting. To highlight the line, choose a different color or shape. This
is particularly helpful when displaying the specification limits on the same chart as the readings. By using a
dashed line for the specification limit, or a different color, you can easily distinguish this line from the readings.

Style—There are five line styles that can be chosen. The default setting is solid. Click the arrow to change the
selection.

Color—There are 20 colors that can be selected. The default setting is red. Click the arrow to change the
selection.

Width—The default width is 1. Make this number larger to thicken the line. This setting does not work with all
line styles.

Show All—When used on a table, the Show All check box controls whether all contents of the data element
are displayed or only those with matching frequencies to the remaining columns.

If you have a specification limit on a table with 10 QP readings the normal setting, with the Show All

check box selected, it would also show the frequencies in the specification limit file. This means the number of
lines on the table would be greater than 10. If this is off, only the 10 points of interest would be listed, but this
data column would show the appropriate matching value for this frequency.

Marker—Shape, color, and size are the choices for a marker. These are only appropriate for data elements
that are defined as non-continuous. See Creating Data Elements on page 33 for more information.

The default setting is none. This will not be visible on a graph. To highlight the marker, choose a different
color or shape. This is particularly helpful when displaying the points in excess of the specification limits on
the same chart as the readings. By using a triangular point for the points over specification limit, or a different
color, you can easily distinguish those points from the readings.

Shape—There are nine shapes (10 if you count None) that can be assigned to a non-continuous
data element. The default shape is none. It is important to set a shape or nothing will appear on the graph.
Click the arrow to select or change a shape.

Color—There are 20 possible colors. The default is red. Click the arrow to select or change a color choice.
Size—Controls the thickness of the marker. The default value of 3 is useable in most cases.

Drop—Refers to whether the area under marker is filled in (each element drops to the x-axis). This is very
helpful in highlighting the specific points of interest. Drop is only appropriate for graphs.

Column Width—When defining a Table data element, this field controls the width of the column. The default
value is 10.
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e Decimal Places—When defining a Table data element, this field controls the number of decimal places that

are visible. This field affects the way tables are copied and pasted. If you export values using the table
function, they will be truncated to the value shown in this field.

e 1st Description—When defining a table or a graph, this field allows this user to control the visible name for

this data element. The default is the data element name.

e 2nd Description—On a table there are two rows of description for each data element. This field controls the
second field. You might use this to display units, dBuV/m, for the reading as a clarifying label.

Display Options

The display option allows you to configure the name, descriptive titling, graph size, axis scaling, and axial labeling. The

display option includes the title name for the graph. A unique name is essential when you need to automatically printing or

accessing the graph from different applications.

With the graph in the front focus, click Display/Options on the Windows menu bar to access Graph Setup. You can also

click the graph to open Display Options.

Graph Setup has thirteen tabs. These control labels, titles, scaling, fonts, legends, default page formats, and special

features such as additional information, EUT, comment, and bitmaps.

Graph Setup Tabs

Titles Tab

The Title box is for the graph name. As with all TILE! actions and
tables, the graphs should have a uniqgue name.

Since you can create multiple graphs, unique names help to keep
track of the different graphs.

The next two, Line 1 and Line 2, are 128-character boxes that are
displayed above the title on the graph. These are used for

header type descriptions of the graph, such company name and test
descriptions.

If you use the Display/Copy Graph function the name will be
changed to originalnamel (where the number will be incremented as
additional graphs are created). Make sure you change the name of
the graph after copying.

Graph Setup

Bitmap

Fonts

Additional Information |

Graph

Page Defaults
EUT | Comments
| Legend

Titles | XLabels | s | Ylabels | ‘vaus |

Tite: |Line:3 Justify Titles
Line 1: |Y0ur Company Name £ Left
o
Line 2 [150 KHz - 30 MHz Eizitn
" Right
k. | Cancel | | Help |

Use Justify Titles to specify left, center, or right justification of the titles. All three titles (Line 1, Line 2, and Title) are

justified together.

;_S_‘J Graph:Line 3

BEx)

Your Company Name
150 KHz - 30 MHz
Line 3
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X Labels Tab

The x-axis labels include the title, range (with options), format of the scale, and the position of the label relative to the

X-axis.
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Title—The x-axis label should be limited to 50 characters. In theory you can use any number of characters,
but the scaling of the x-axis makes more than 50 difficult to display. The default setting is Frequency. If you
want to change the title to indicate units, change this field to Frequency (MHz), for example.

Frequency Range—The frequency range has different effects, depending upon the format setting Log. If the
log function is on, which is the default, the labels will be adjusted to the nearest log scale. In the default
setting, the range is 30 MHz to 1 GHz with log scaling, which equates to a graph display of 10 MHz to 1 GHz.
The frequency range can be overridden by using the zoom option. If Log is off, then the actual frequency
range shown will be in effect for the graph.

Data for Freq—If a data element is selected, the graph will adjust itself to the starting and ending frequency
range of the data element. This is very handy if you are configuring a test where the start and stop frequency
will change with each scan.

Format—General settings for the scaling of the graph.

Engineering/Decimal/Scientific—In this tab there are three numerical formats, as well as log/linear scaling
and position information. Engineering, Decimal, and Scientific refer to how the number is displayed. The
default is Scientific, which displays in kHz, MHz, and GHz. One megahertz would display as 1 MHz. Decimal
is raw format in which 1 MHz would display as 1000000. Scientific would display 1 MHz as 1e6.

Log—Determines the scaling factor for the x-axis. When in log mode, the lower range setting will be set to the
nearest factor of 10 which encompasses it; for example, 30 MHz would be 10 MHz, and 200 MHz would be
1 GHz. If turned off, then the scaling will be linear starting and stopping at the specified frequencies.

Show Last—Indicates whether the last data point will be displayed on the chart, regardless of scaling when in
a zoom mode.

Places—Refers to the number of relevant decimal places to be displayed on the x-axis scale: 1 place is 32.1,
2 places is 32.11.

Axis/Plot—Above Axis, Below Axis, Above Plot, and Below Plot refer to the position of the x-axis label
and ticks with regard to the graph and overall plotting area.
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X Axis Tab

The X Axis tab controls the ticks and grid line colors for the x-axis. Graph Setup
These can be configured to suit the zoom range of the x-axis. i | R |
ltrnap age Defaults
- . Additional Infomati EUT C ¢
e Axis Ticks—The ticks are the small marks scratched on FD'::a nm|ma o Grallh | | L:gn;::ns I
the axis lines to designate spacing. Tiles | Xlabek | XAsis | Ylabek | Yéus |
Step—The step scaling determines the position of labels U3 ElL:
® p . p > g . p i Step, |200000000] v Major I binor
for the x-axis. This is only active when the log mode is T Style:
. . . . ko St
turned off. When creating a tick scaling on the x-axis, the e T;_ep lsoid  ~||pat ¥
range needs to match the desired frequency range. If the ' ciler
ange needs to e desire q y rang
. . e g i . " Above |LtGra_l,l j |LtEIue j
log scaling is turned off, the default grid ticking will write a . Wit
. o % Middl -
tick mark at every 200 MHz step. If the scaling is zoomed = EII i 1 1
Sl
from 20 MHz to 200 MHz, change the tick marking to 2e7
to make them 20 MHz steps. ITI — | | Help |

e Auto Step—When this check box is selected, the vertical scale will be evenly divided into 10 steps.

e Ticks—Sets the number of tick marks placed across the lower scale between each marker. If you are in the
30 MHz to 1 GHz range with 200 MHz steps, a tick spacing of 9 would cause there to be nine small tick marks
on the axis between 30 MHz and 230 MHz, between 230 MHz and 430 MHz, and so on.

e Above, Middle, Below—Specifies whether the tick mark appears above the line, on the line, or below the
line.

e Grids—Controls the shape, color, and size of the x-axis grid lines. Major grids are those at each label
position. Minor grids are at each tick mark location.

e Major/Minor—Check each of these boxes to turn on or off the appearance of grid lines. If turned off, no grid
lines appear for the grid.

e Style—You can set the style to solid, dot, dashed, alternating dash-dot, and alternating dash-dot-dot.
e Color—The available colors are the standard 20 colors.

e Width—Configures the size of the line. It will make the grids thicker or thinner, the minimum (and default)
is 1.We suggest the user experiment with these settings to better understand how they work.
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Y Labels Tab

The y-axis labels include the title, range, format of the scale, and the

position of the label relative to the y-axis.
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. . Lo Graph Setup

Title—The y-axis label should be limited to
30 characters. In theory you can use any number of Bitrniap | Page Defaults |
characters, but the scaling of the y-axis makes more Addtional Information | EUT | Comments |
Fants | Graph | Legend |

than 30 difficult to display. The default setting is

. . . Titl » Label Xéxis | Y Label ¥ i
Amplitude. If you wanted to change the title to indicate tes | atels | — b Vb |

units, for example, change this field to Amplitude Tie: |Ampltude(dBrr]
(dBm) Min: D b aw: |100.
Format
Amplitude Range (Min/Max)—The amplitude range - & Lot fuis
has different effects depending upon the format setting. ™ Enginsering | Log £ Right dsis
" Decimal v Show Last

" Left Plat

If the log function is on, the labels will be adjusted to the C sommtic 1% Ploes[T | ¢ prga

nearest log scale. In the default setting, the range is
0 to 100. In log scaling this will be 0.1 to 100. The

. . . DE. | Cancel Hel
amplitude range can be overridden by using the zoom e | | =F
option under Display on the Windows menu bar.

Format—General settings for the scaling of the graph.
Auto Scale—This is disabled.

Engineering/Decimal/Scientific—In this tab there are three numerical formats, as well as log/linear scaling
and position information. Engineering, Decimal, and Scientific refer to how the number is displayed. The
default is Engineering, which displays in kHz, MHz, and GHz. One megahertz would display as 1 MHz.
Decimal will display the raw format in which 1 MHz would display as 1000000. Scientific would display

1 MHz as 1e6.

Log—Determines the scaling factor for the x-axis. When in log mode, the lower range setting will be set to the
nearest factor of 10 which encompasses it; for example, 30 MHz would be 10 MHz, and 200 MHz would be
1 GHz. If turned off, then the scaling will be linear starting and stopping at the specified frequencies.

Show Last—Indicates whether the last data point will be displayed on the chart, regardless of scaling when in
a zoom mode.

Places—Refers to the number of relevant decimal places to be displayed on the x-axis scale: 1 place is 32.1,
2 places is 32.11.

Axis/Plot—Left Axis, Right Axis, Left Plot, and Right Plot refer to the position of the x-axis label and ticks
with regard to the graph and overall plotting area.
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Y Axis Tab

The Y Axis tab controls the ticks and grid line colors for the y-axis.

These can be configured to suit the zoom range of the y-axis. The

amplitude range.

tick scaling is only active when the log mode is turned off. In creating Graph Setup
a tick scaling on the y-axis, the range needs to match the desired Bitmap | Page Defaults |
Additional Infarmation | EUT | Commetts |
Axis Ticks—The ticks are the small marks scratched on - Fonis | TG | [P |
L. . . Titles | = Labels | ¥ Az | ¥ Labels Y Axis
the axis lines to designate spacing. ke e
Step—The step scaling determines the position of labels Step: |l ¥ Maior | Minor
for the y-axis. This is only active when the log mode is B o e Syle:
turned off. When creating a tick scaling on the y-axis, the Tieks |3_ LS,,TQ,E' =l oa =l
range needs to match the desired frequency range. If the [ LGy =] |LtBle x|
log scaling is turned off, the default grid ticking will write a L iiade T’fidth: i
tick mark at every 10 points. If the scaling is zoomed to gt
1 to 10 (for example, in looking at probe values in a
3 VIM test), change the tick marking to 1 to make the o | Cance | | feb

vertical scale 1 V/M steps.

Auto Step—When this check box is selected, the vertical scale will be evenly divided into 10 steps.

Ticks—Sets the number of tick marks placed between each marker. If you are in the 0-100 range, with
10 steps, a tick spacing of 3 would cause there to be 3 small tick marks on the axis between 0 and 0, between
10 and 20, and so on.

Grids—Controls the shape, color and size of the y-axis grid lines. Major grids are those at each label position.
Minor grids are at each tick mark location.

Major/Minor—Check each of these boxes to turn on or off the appearance of grid lines. If turned off, no grid
lines appear for the grid.

Style—You can set the style to solid, dot, dashed, alternating dash-dot and alternating dash-dot-dot.
Color—The colors available are the standard 20 colors.

Width—Configures the size of the line. This will make the grids thicker or thinner, the minimum (and default)
is 1.We suggest the user experiment with these settings to better understand how they work.
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Fonts Tab

This tab allows the user to customize the fonts used for the major
components of the graph. The style and size are available for each
choice. The five font choices: Arial, Courier New, Script, Times New
Roman, and Decorative. If these fonts are not installed, a close font is
the default.

e Title-Line 1—This font is only used on the Line 1. The
default is an Arial font with a 10 pitch font size. This
makes this the largest font on the screen (to emphasize

Graph Setup

Tiles | ®Llabels | ®ads | Ylabels | vasis |
Bitrap | Page Defaults |
Additional Information | EUT |

Fonts | Graph | Legend |

Commentz |

Style Size
Title - Line 1 Jnial

the line).

Title-Line 2—This font is only used on the Line 2. The

default is Arial with an 8 pitch font.

Title - Line 2:
Graph/Comment
Ko

s

Arial

Aurial

Aurial

Avrial

Legend: |.-’-‘n.rial

L fle s |L

D@ || o oo =
o

Lfle heflefe ]

e Graph Title—This font is used on the graph title as well
as the x- and y-axis titles. The default is Arial with an 8
pitch font.

Ok | Cancel | | Help |

e X-Axis—This font is used to set the size of the x-axis labels (and tick indicators). The default is Arial with a

6 pitch font.

e Y-Axis—This font is used to set the size of the y-axis labels (and tick indicators). The default is Arial with a

6 pitch font.

e Legend—This font is used to set the size of the legend as well as the font size and style for all additional
information (see Additional Information Tab on page 2). The default is Arial with a 6 pitch font.

Graph Tab

The Graph tab allows you define the relative size and area of the
graph, the plotting area, and the area for text on the graph.
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Tiles | labels | ®awis | Ylabels | vasis |
Bitmap | Page Defaultz |
Additional Infarmation | EUT | Commetts |
Fonts Graph | Legend |
Graph Plotting &rea Border
et [0 % || [5 % i
" Raize
leg: ID_ e ’f % o+ Lower
widh [100% || [a0 % C Flat
Height [100% | [60 % width: [T
|white =] |white  =|| | |Green |
Ok | Cancel | | Help |
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Graph—The overall graphing area is defined by stating how far down from the top of the graph page the
graphing area begins. This is stated in percentage of the area. The area of the page outside the graph is
defined as the border area. The color of the border can be set as needed. One common use of this feature is
to define a top or side region that is all border. This would be where the 3-hole punch would go to place this
graph in a bound document. This way none of the graph is lost to the hole placement.

Left—Represents starting point for the left side of the graph as a percentage of the page starting from the
upper left hand corner. The default value is 0%.

Top—Represents starting point for the top of the graph as a percentage of the page starting from the upper
left corner. The default value is 0%.

Width—Represents width of the graph as a percentage of the page size. The default value is 100%.

Height—This value represents height of the graph as a percentage of the page size. The default value is
100%.

Color—You can change the graph background color by using the list next to the color setting to view the
available colors (the standard 20 colors).

Plotting Area—Uses the same convention as Graph but all percentages are of the graph size, not the page
size. It represents the part of the graph area which will include the X-Y presentation of data. All distances are
stated in percentages of graph size and thus automatically scale to whatever graph size is used.

Left—The default placement of the left side of the plotting is 15% of the graph size. This allows room for the
y-axis labels and titles to be written outside of the y-axis. Choose a size that fits with the data to be displayed.

Top—The default placement of the top of the plotting is 20% of the graph size. This allows room above the
plotting area for the Line 1, Line 2, and Title texts. Choose a size that fits with the data to be displayed.

Width—The default width of the plotting area is 80% of the graph size. Since there are no default titles or
labels on the right side of the graph, the default settings leave 5% of the graph area free along the right side
of the graph.

Height—The default height of the plotting area is 60% of the graph size. This leaves room for the operator,
EUT, client, data/time stamp, and file name information that is set on the Additional Information tab.
Change this setting if you want a larger graph and no additional information displayed.

Color—Change the color by using the list next to view the available colors (the standard 20 colors).
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e Border—The Raise, Lower, and Flat settings are not normally visible unless a high resolution monitor is
used. Generally assume they are not active. The width of the border is stated in percentage terms. You can
change the color of the border by using the list next to the color setting to view the available colors (the
standard 20 colors).

Legend Tab
. Graph Setup
Legend is turned off by default. You can place a legend on the graph
to illustrate the data elements that are present. The default names in Tiles | Xlabels | awis | labels | s |
the legend are the data element names. If you want to control the Bitmap | Page Defaults |
displayed legend name, change the Column Description field in the Addfional fomalon | EUT | Comments |
data definition. Fonts | Greeh Legend
I Display Legend ¥ At Size
e Display Legend—Select the check box to activate the Legend Brorder
legend. Lef: [B5 % Color Bl +|
e Auto Size—Determines whether the legend box expands Top [0 2 widih 2
to encompass the defined elements. If this is turned off, width 10 % Backgiound:  [whie =]
the legend box must be manually sized to include the Height: [10 % TestColor |Black
defined elements.
lTl Cancel | | Help |

e Legend—The Left, Top, Width, and Height of the legend box are placement percentages. They are
referenced to the upper left corner of the graphing area. These are only used if auto size is turned off.

o Left—The default position of the left side of the legend is set to 85% of the graphing area, referenced to the
upper left corner of the graph. You can change this to any positive number between 0 and 100.

e Top—The default position of the top corner of the legend is set to 10% of the graphing area, referenced to the
upper left corner of the graph. You can change this to any positive number between 0 and 100.

e Width—The default width of the legend is set to 10% of the graphing area, referenced to the upper left corner
of the graph. You can change this to any positive number between 0 and 100.

e Height—The default height of the legend is set to 10% of the graphing area, referenced to the upper left
corner of the graph. You can change this to any positive number between 0 and 100.

e Border—These settings control properties of the legend. The Color, Width, Background, and Text Color
boxes allow you to customize the colors used in the legend.

Color is the border color. Width is the width of the border. Background refers to the color of the interior area
of the legend box. Text Color determines the color of the text on the legend. All the text is the same color;
you cannot individualize the colors.

e Color (border)—You can set the color of the border to any of the 20 possible color choices in the list. Click
the arrow to select or change the color. The default color is blue.

e Width—Controls the thickness of the border. The default value is 1. Change this to any numerical value
between 1 and 10.

e Background (Color)—The default background color is white. Click the arrow to select or change the color to
one of the 20 possible colors.

e Text Color—The default text color is light green. Click the arrow to select or change the color to one of the
20 possible colors.

58 | Flowchart, Palette, Actions



Additional Information Tab

Select the Additional Information tab to include information on the S—
graph. This information is shown across the bottom margin of the Fonts | Graph | Legend |
graph. With the exception of EUT (which has a separate tab) the Tiles | ®Llahels | sz | Ylabel: | ¥ass |
positions are fixed. Bitmap | Page Defauits |
Additional Information | EUT | Comments |

e EUT—You can display the EUT model number (string Select thase items to be displaped Displep Titles
one from the EUT action) across the bottom of the graph. on the graph or table page
Click the EUT check box and select the appropriate . Nane | d
action from the flowchart. You can have multiple EUT | psisiaj nore [ | =
actions on the flowchart, but only one on each graph. | Customer [None |
They can be different for different graphs. Click the
Display Titles check box if you want the title from the
EUT action to display.

™ Date/Time Stamp
[~ FileMame ™ FullPatt  © File Name Onlp

ak. | Cancel | | Help

e Operator—You can display the operator name across the bottom of the graph. Click the Operator check box
and select the appropriate action from the flowchart. You can have multiple operator actions on the flowchart,
but only one on each graph. They can be different for different graphs. Click the Display Titles check box if
you want Operator: to display.

e Customer—You can display the customer contact name and company (strings one and two from the
Client action) across the bottom of the graph. Click the Customer check box and select the appropriate action
from the flowchart. You can have multiple client actions on the flowchart, but only one on each graph. They
can be different for different graphs. Click the Display Titles check box if you want the title from the
Client action to display.

e Date/Time Stamp—If this check box is selected, the date/time stamp from the newest data element on the
graph will be displayed. By using the newest date/time stamp, we allow the graph to reflect the date/time of
the last execution that affected the data shown on this graph.

e File Name—If this check box is selected, the file name will be displayed. This can be a long value depending
upon the file name and subdirectory situation. Under File Name, there are two options: Full Path will display
the complete windows path including directories and subdirectories, and File Name Only will limit the display
to the file and extension.

EUT Tab

Select the EUT tab to display a floating box with all the information from the EUT action from the flowchart. This allows
significantly more information to be displayed than is shown when the Additional Information/EUT option is chosen. This
is turned off by default.

o Display Floating—Select this check box to display the EUT information.

e EUT (Action)—Click to show a list of all EUT actions from the flowchart. Select an appropriate EUT for
inclusion on this graph.

o Position—Allows placement of the EUT information box at any location within the graph. All positions are
referenced to the upper left corner of the graphing area and are in percentages of the graph size.

o Left—The default position of 70 places the upper left corner of the EUT box 70% across the graph (measured
from the left side). Change this to any number between 0 and 100.
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Select the Comments tab to allow display of a comment on the
graph. Comments are turned off by default. Comments are from the Fonts | Giraph | Legend |
Comment action if used in the flowchart.
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Top—The default position of 5 places the upper left corner of the EUT box 5% down from the graph top.
Change this to any number between 0 and 100.

Width—The default width of 15 sizes the width of the EUT box to 15% of the width of the graph. Change this
to any number between 0 and 100.

Height—The default height of 20 sizes the height of the EUT box to 20% of the height of the graph. Change
this to any number between 0 and 100.

Border—You can control the shape, color, and sizes of the floating box using these settings.

Color (Border)—You can set the color of the border to any of the 20 possible color choices. Click the arrow
to select or change the color. The default color is blue.

Width—This setting controls the thickness of the border. The default value is 1. Change this to any numerical
value between 1 and 10.

Background (Color)—The default background color is white. Click the arrow to select or change the color to
one of the 20 possible colors.

Text Color—The default text color is light green. Click the arrow to select or change the color to one of the
20 possible colors.

Show Titles—If this check box is selected, the EUT titles will also be displayed. For space considerations,
the default is to omit these titles.

Comments Tab

Graph Setup

Tiles | ®Labels | ®asis | Ylabels | vasis |

) ) ) Bitrap | Page Defaults |
Display—Select this check box to display the comments. Addtionsl Information | ELT Comments
Comment (Action)—Click to display a list of all comment |:|— Disploy CDF“;“B:'“ [Nare [ |

Ommen order
actions from the flowchart. Select an appropriate

. . . Left: Iﬁ % Color: Blue x

comment for inclusion on this graph.

Top |5 % Width: 2
Comment (Position)—Allows placement of the EUT widh [27 % Backgiound: |white =
information box at any location within the graph. All Heigh: [i0 % TestColor |Black =
positions are referenced to the upper left corner of the

graphing area and are in percentages of the graph size.

0] | Cancel | | Help |

Left—The default position of 70 places the upper left corner of the EUT box 70% across the graph (measured
from the left side). Change this to any number between 0 and 100.

Top—The default position of 5 places the upper left corner of the EUT box 5% down from the graph top.
Change this to any number between 0 and 100.

Width—The default width of 15 sizes the width of the EUT box to 15% of the width of the graph. Change this
to any number between 0 and 100.

Height—The default height of 20 sizes the height of the EUT box to 20% of the height of the graph. Change
this to any number between 0 and 100.

Border—You can control the shape, color, and sizes of the floating box using these settings.
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Color (Border)—You can set the color of the border to any of the 20 possible color choices. Click the arrow

to select or change the color. The default color is blue.

Width—This setting controls the thickness of the border. The default value is 1. Change this to any numerical

value between 1 and 10.

Background (Color)—The default background color is white. Click the arrow to select or change the color to

one of the 20 possible colors.

Text Color—The default text color is light green. Click the arrow to select or change the color to one of the

20 possible colors.

Bitmap Tab

Select the Bitmap tab to allow display of a bitmap on the graph. The
bitmap option is turned off by default. This tab allows the user to
place a bitmap, typically a company logo, on the graph.

Display Bitmap—Select this check box to display the
specified bitmap.

Browse (Bitmap)—Click the Browse button to launch a
dialog box. This allows you to specify the directory and
name for the bitmap. If you know the name you can
directly type it in this box. If a profile with a defined
bitmap is moved to a computer which does not have the
bitmap file in its directory, this will be disabled when
loaded.

Position—This allows placement of the bitmap at any
location within the graph. All positions are referenced to
the upper left corner of the graphing area and are in
percentages of the graph size.

Graph Setup
Additional Information | EUT | Comments |
Faonts | Graph | Legend |

Titles | ®Labels | ®awis | vlabels | vass |

Bitmap FPage Defaults |

F'l:usiti.nn )

Leit [0 % _ frowse |
Top: Iﬁ %

width: [10 %

Height: Iﬁ %

ak. | Cancel Help

Left—The default position of 10 places the upper left corner of the bitmap 10% across the graph (measured
from the left side). Change this to any number between 0 and 100.

Top—The default position of 10 places the upper left corner of the bitmap 10% down from the graph top.

Change this to any number between 0 and 100.

Width—The default width of 10 sizes the width of the bitmap to 10% of the width of the graph. Change this to

any number between 0 and 100.

Height—The default height of 10 sizes the height of the bitmap to 10% of the height of the graph. Change this

to any number between 0 and 100.
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Page Defaults Tab

This tab controls the orientation of the graph to the printed Graph Setup [th
page. They are mutually exclusive.

Legend ] Additional Information ] EUT ] Comments ]
e Landscape—Prints the graph in landscape Tides | X Labels | X Ads | ¥ Labels | Y s | Forts | Graph |

o ) : : Page Defaut
orientation regardless of the printer settings and Commerts 2 | Comments 2 | Btmap  Page Defauts

. . . . . Prirter Page Orientation: Graph Bxport Size:
papgr size. It will .adjust the V\{Idth and height to the & Landscape Wit [1556
available paper size of the printer. Set the default
" Portrait Height: |584

printer to the desired settings prior to printing.

Set to Cument Size

e Portrait—Prints the graph in portrait orientation
regardless of printer settings and paper size. This
will leave a large, unprinted area below the graph
on most papers since the graph will adjust itself, in | |

height and width, to that of the paper. 0K | Cancel Help

b — —

e Graph Export Size—This allows the pixilated export file to match what is being viewed on the screen. The
EMF and WMF files will inherit the screen resolution as a default. If the exported graph does not look correct,
resize this until it is correct.

e Width/Height—Sets the number of pixels for each dimension to export.

e Set to current size—This will leave the export with the dimensions of the graph as seen on the display.

Zoom Graph
Zoom Graph
Wertical

The zoom option allows you to change the x-axis or y-axis ranges Minimum: 0.
WiFhOUt. havirllg to define or change gny other par.ameters of thg graph. Masimame 100
With this option off, you can then adjust the scaling of the x-axis and
y-axis to exactly fit the desired scale. T

MirirnLim: |3D- |MH2 j

M axirnLim: |1- ||3H2 j

Diata for Freg; |N|:| Data j

0K | Cancel | Help ‘

Vertical Specifications

The y-axis range can be changed on this page, but if Log on the Y-Labels tab is set, the final range may not fit the
entered values.

e Minimum—The default minimum is 0. Set this to a value consistent with the data or range of interest.

e Maximum—The default maximum is 100. Set this value consistent with the data or range of interest.
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Horizontal Specifications

The x-axis range can be changed on this page, but if Log is set on the X-Labels tab, the final range may not fit the
entered values.

e  Minimum—The default minimum is 30 MHz. Set this to a value and unit to be consistent with the data or
range of interest.

¢ Maximum—The default minimum is 1 GHz. Set this to a value and unit to be consistent with the data or
range of interest.

e Data for Freq—You can select a data element and the graph will automatically scale the x-axis to the range
of values in this data element. If this data element is empty, the default ranges (or last valid range) will be
displayed.

Copy Graph

This copies an exact copy of the current graph to a new graph. The new graph will be identical except the name will have
a numerical appendage (starting at 1) for each time the graph is copied.

Editing an Existing Graph

Once a graph is defined, all the tools used to create the graph are used for editing. See Creating a Graph on page 2 for
more details. You can click anywhere on the graph to bring the Graph Options dialog box to the foreground. This allows
you to edit an existing graph.

Temporary Zoom

You can zoom in or out of a graph to look at specific details. These are temporary zooms and are never saved. Following
are instructions on how to zoom. The originally designed graph is always the saved item.

e Zoom In—You can zoom in to look at specific data by holding the right mouse button down and dragging the
area that you want to expand. The ranges of the x-axis and y-axis will match the zoomed area unless the Llg
option is set on the X-Labels or Y-Labels tab.

e Zoom Out—Double-click the right mouse button to return the graph to the original ranges.

Tables
A Table is created from the Project window by selecting Tables, right click and Add.
Each new graph is started as a blank graph with no selected data elements. The icons on the graph toolbar has the
following functions:
Table : Top 10 Horizontal
+=E2-H oc|==|&
Frequency (MHz) QP {dBuV/m) Lirnit (dBu%/m)

1. Plus symbol opens the Display Data window. The Display Data window provides a list of available data elements
to display on the table. Due to the evolution of the software this is duplicated with the right-most three horizontal
lines. Further, data can simply be dragged and dropped onto the table.
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2. The folder icon is not functional and reserved for future functions

The ‘Floppy’ icon will open a file explorer to save the table to a specific location

4. The green circle is a refresh execution that may be used if a static parameter has been changed and the user
wants to force an update to the graph

5. The left-most 3 horizontal lines open the graph Setup that is used to set all the parameters of the table

The Printer icon will open the print interface so the table can be printed

7. The copy icon will allow a copy of the table to be placed in the past buffer

w

o

Tables are a tabular method of looking at data elements within the TILE! system. They can be created as often as desired
and you can have as many different graphs as desired. Each table can have different combinations of data elements to fit
the requirements. These tables can be printed individually or used to clip data to the spreadsheet.

E Tables are generally good for looking at specific, limited sets of data, such as peaks or QP values.
They are not normally used for listing raw data. A table is created with the appropriate number of
rows to fit the defined data elements. If you place raw data onto a table you might have 8,000 or
more rows of data. Since each page only holds 66 lines of data, the table must build and hold in
memory hundreds, or thousands, of pages of data. This is extremely memory intensive and can
account for significant delays in testing. As you add to data the complete tabular data must be
reformatted in memory. Again, this can cause a significant delay in system performance.

Creating a Table

A table is created from the list on the Windows menu bar. Click or select Add to view three choices: Graphs, Tables, and
Page. You can create as many different graphs or tables as you want. Each new table is started as a blank table with no
selected data elements.

When the new table is formed, the Windows menu bar changes to reveal Display. The Display selection gives you
access to the configurations for the table. There are four choices; Data, Options, Set Left Margin, and Copy Table.
Each of these controls a slightly different part of the table. You can also click the body of the table to access the options.

Display Data Tabs

Lines Tab

F -
Display Data Iﬁ

e Add—Double-click an element in the Unes_ |PF | e | Marers | Com_ai |
Available column to automatically add it to E%E_T SSIE?Ed:
the Selected column. You can use the Move Calfmp. =| << Remove ’Ri;ﬁne"m
Up and Move Down buttons to position the Ezln?cau s Com_all
element in the list. Comments =

Comments 1

e Remove—To remove an element from the Eﬂmiﬁiﬁ w
list, double-click the element in the Selected ﬁiﬁr:{g:b Move Down
column. You can also highlight the element induced Cal 2 <
and click Remove.

lTl Cancel | Help
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Element Tabs

.

Display Data
For each data element added to the Selected column, a Lines |P_F | x_Limit | Maricers | Com _ail|
tab will appear with that data element name. i SS'EF“EC“
Calfmp —| <<Remove x_Limit
This will allow you to define the line or marker style for that e - Maricers
alDC Com_all
data. Line type, color, and shape are individuall i Com_all Add >
ype, , p y_deﬂned comal Q
for each data element. If a data element was defined as Comments 1
. . Comments2 Move Up
an interpreted element, for example, continuous at every Commentsd
i i i Cumrert_Test
pomj[ (the default), then the first bloc_k Iabeled_ Line daed. Ca_1 Mave Dawn
applies. If the data element was defined as discrete, then Induced Cal_2 -
the box labeled Marker applies.
QK | Cancel | | Help ‘

Line—Style, color, and width are only appropriate for data elements that are defined as Continuous (either
log or linear). The default settings create a neutral line setting. To highlight the line, choose a different color or
shape. This is helpful when displaying the specification limits on the same chart as the readings. By using a
dashed line or a different color for the specification limit, you can easily distinguish this line from the readings.

Show All—Controls whether all contents of the data element are displayed or only those with matching
frequencies to the remaining columns. If you have a specification limit on a table with 10 QP readings the
normal setting with the Show All check box selected, it would also show the frequencies in the specification
limit file. This means the number of lines on the table would be greater than 10. If this is off, only the 10 points
of interest would be listed but this data column would show the appropriate matching value for this frequency.

Filled—This option is disabled.

Marker—When the data element selected is not interpolated, you can select an appropriate marker shape to
represent the data on the graph.

Drop—When this option is selected, a line will be displayed from the marker position extending down and
intersecting the zero axis; this is convenient for highlighting the specific location of the data on a graph.

Show on Legend—This feature is disabled.

Frequency Order—When this check box is selected, a separate sort will ensure all data is from
low frequency to high frequency.

Column Width—Controls the width of the column. The default value is 10.

Decimal Places—Controls the number of decimal places that are visible. This field affects the way tables are
copied and pasted. If you export values using the table function, they will be truncated to the value shown in
this field.

1st Desc—This field allows the user to control the column header for this data element. The default is the
data element name.

2nd Desc—There are two rows of description for each data element. This field controls the second
description field. For the reading as a clarifying label, you might use dBuV/m to display units.
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Options

The Options dialog box has five tabs: Titles, Additional Information, Comments, EUT, and Page Defaults. These
allow the user to control the appearance of the table and some of the characteristics when the table is cut and pasted into
other applications; these characteristics include name, descriptive titling, column headers, the inclusion of additional
information, comments, page orientation, and cut-and-paste defaults.

Table Setup Tabs

Titles Tab

e Title—Enter the title for the table. A unique name

is essential to identify this table when automatically Table Setup
printing or accessing the table from different
applications. EUT Page Defaults |
Titles | Additional |nformation | Comments |
e Line 1—Line 1 is the top line on the table. Itis Title: |Unititled Justify Titles
normally used to enter the company name or other Line 1: | O Left
appropriate header information. You can enter up Line 2| i Center
to 128 characters, although this might exceed the ™ Beverse Sort Order £ Right
width of the page. Column 1 Heading: |Frequency
. . . . o Column 1 Heading2: | MHz
e Line 2—Line 2 is the second line of descriptive
headers for the table. It is normally used to display FreqDecimal Places: [3 width [15
information on the test and its general conditions.
You can enter up to 128 characters, although this ok | Cancel ‘ | Help |

might exceed the width of the page.

o Justify Titles—Specify left, center, or right justification of the titles. All three titles (line 1, line 2, and title) are
justified together.

e Reverse Sort Order—When this check box is deselected, the frequencies list from low to high frequencies.
When this check box is selected, the list will be from high to low frequency.

e Column 1 Heading—For a graph, the column 1 heading is the title to be used in the legend. If this field is
blank, the data element name will be used. In a table, the default for this is Frequency; the user can change
this to any appropriate term but the actual data in this column is always the frequency.

e Column 2 Heading—There are two headers for each column in the table. This value is for the second
description of the first column. The default value is MHz. If you want the column header to be blank you must
enter a space.

e Freq Decimal Places—The user can control the number of decimal places displayed for the frequency. The
default is 3 (for example, 3.755 MHZz). This limitation extends to cut and paste operations.

e Column Width—Controls the column width of the first column. If you are specifying more then three decimal
places for frequency, you might need to widen the column.
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Additional Information Tab

Table Setup
Select the Additional Information tab to include information
on the table. This information is shown across the top of the EUT Page Defaults |
table, immediately below line 1, line 2, and the table name. Titles Additional Information | Camments |
. Select those iterns to be displayed i -
e EUT—You can display the EUT model number o thes grgzﬁ o table ng;p e Display Titles
(string one from the EUT action) on the table. Click [~ EUT Mare - ¥
the EUT check box and select the appropriate I {peiaiot [None = F
action from the flowchart. You can have multiple
. [ Customer  |Maone -
EUT actions on the flowchart, but only one on each _
table. They can be different for different tables. . M et S _
Click the Display Titles check box if you want the M iz @ FllFe @ ezl O
titte from the EUT action to display.
Ok | Cancel Help

Operator—You can display the operator name across the top of the table. Click the Operator check box and
select the appropriate action from the flowchart. You can have multiple operator actions on the flowchart, but
only one on each table. They can be different for different tables. Click the Display Titles check box if you
want the Operator: to display.

Customer—You can display the customer contact name and company (strings one and two from the

Client action) across the top of the table. Click the Client check box and select the appropriate action from the
flowchart. You can have multiple client actions on the flowchart, but only one on each table. They can be
different for different tables. Click the Display Titles check box if you want the title from the Client action to
display.

Date/Time Stamp—If this check box is selected, the date/time stamp from the newest data element on the
table will display. By using the newest date/time stamp, we allow the table to reflect the date/time of the last
execution that affected the data shown on this table.

File Name—If this check box is selected, the file name will display. This can be a long value depending upon
the file name and subdirectory situation. There are two options: Full Path will display the complete path
including directories and subdirectories, and File Name Only will limit the display to the file and extension.
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Comment Tab

Select the Comment tab to access the option for a comment
to be printed on the table.

Display—Select this check box to add the
comment to the bottom of the table. The comment
is the last item printed and will print across the
bottom of the page.

Comment—Click the arrow and select the
appropriate action from the flowchart.

EUT Tab

The EUT tab allows selection of an action that contains EUT
information. This information is then printed at the bottom of

the table.
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Display— Select this check box to add the
comment to the bottom of the table. The comment
is the last item printed and will print across the
bottom of the page.

Include Titles—When selected, the title for each
line of the EUT action is included prior to the
information.
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Table Setup
EUT | Page Defaults |
Titles | Additional Information Comments
Comment: |N0ne j
Ok | Cancel Help

Table Setup

Titles |
EUT

Additional Information | Commentz

| FPage Defaults

[ Include Titles

[~

]

Cancel

Help




Page Defaults Tab

The Page Defaults tab allows you to control certain

parameters of both printing and cut and paste operations. Table Setup
Printer Page Orlen.tatlon_—You C_an S?IeCt ) Titles | additiohal Information | Comments |
landscape or portrait for printer orientation. This EUT Page Defaults

-

overrides the orientation of the default printer. This : N

. . Frinter Page Orientation:

is done so that graphs and tables can be printed o Lk Page Width: |68 [Chars]
in different orientations without the user havingto | .

change to printer defaults each time.

" Portrait Tab Spacing: |B [Chars.]
[ MoBackground on Frint - | Skip Page Murnbering

. : [ Use TestforF Copy/E wpart
Page Width—When doing a cut and paste 52 1 SR IO TISGUENEY B = OR = Apar

operation, the data is copied to the clipboard in
text format. The page width parameter formats the
information into an expected page size.

Information over this width is separated by a line oK. | Cancel Help
feed.

¢ fugto 7 GHz ¢ MHz  KHz
[ Exclude Units  Skip Headers on Copy/E spart

[ Use Space for M&N on Copy/Exzpart

Tab Spacing—Columns of information in a cut and paste operation are normally separated by a tab

(tab delimited). When writing to disk using copy/export, spaces are substituted for tabs to allow more
predictable formatting when opened in word processors with different tab settings. For example, the default in
Microsoft Word is no tabs, which causes the information to be pushed together. We have chosen to replace
the tab with spaces for consistency across different word processors.

No Background on Print—When a table is viewed on the screen, there are lines defining each column and
row; these print by default. If this check box is selected, the background is not printed.

Skip Page Numbering—When tables are printed, a page number is normally assigned at the bottom of the
page; when this check box is selected, no page number will be inserted.

Use Text for Frequency on Copy/Export—When you copy a table, the frequency is normally copied as a
value. In this case 1 MHz would be 1,000,000. When this check box is selected the frequency is converted to
text in engineering format so that 1 MHz would appear as 1 MHz. The Auto, GHz, MHz, and kHz selection
lets you specify the format. If Auto is chosen, then the label will be varied to fit the size of the data; 1,000
would be 1 kHz, and 1,000,000 would be 1 MHz. If you choose GHz, MHz, or kHz then the data is formatted
to that size. If kHz is chosen 1,000 would be 1 kHz, and 1,000,000 would be 1,000 kHz.

Exclude Units—When this option is chosen, the text units are not copied. This option is only available when
Use Text for Frequency on Copy/Export is selected.

Skip Headers on Copy/Export—When copying a table to disk or in a cut and paste operation, it has a
WYSIWYG (what you see is what you get) appearance. When this check box is selected, the headers will not
be copied. You will only get the columns of data.

Use Space for NAN on Copy/Export—When copying tables of values there is a technical difference
between a zero and no value at all. Since these are normally numbers, the absence of a number shows up as
a NAN (not a number) value. Choosing this option will substitute a space whenever no value exists so that
there is a blank on the copied column, not a NAN.
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Editing an Existing Table

Once a table is defined, all the tools used to create the table are used for editing. See ‘Creating a Table’ for more details.
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7.0 Common Features for Profile Development

This section will cover all of the common elements that may be used to develop and execute profiles.

Toolbars

Standard Bar

The Standard toolbar is common to most Windows

~u
operating system applications. It contains New, Open, D | Iill'| E | ﬂ | | | | %| ? |

Save, Save As, Cut, Copy, Paste, Print, and Help
icons. Place the cursor over the icon to display the name.

View Bar

The View toolbar contains TILE!-specific icons that are used to open
the flowchart, data elements, instruments, log, audit trail,
graphs/tables, Interactive Instrument Control, add instrument and add
data functions.

Command Bar

The Command toolbar is used to execute actions in the flowchart.
Each of the three arrows will bring up a window with all actions in
the profile that can be selected as a starting point.

Standard toolbar

View

(5]

|ie =]

m| Al

View toolbar

Command |:|

1t = e

Command toolbar

Single dark arrow—Executes the flowchart starting with the selected action.

e Double arrows—Steps through the actions in order of the flowchart connections.

e Single light arrow—Executes a single action on the flowchart.

e Octagon symbol—Can stop a process. It may not stop a current GPIB transaction but it will stop at the next

available step.

e +/=button—Performs all math functions in order from top to bottom that they are listed in the data elements

section.
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Windows Menu Bar

The menu at the top of the toolbar is used to access features of the window that is currently selected.

File Edit View Structure Graphics Run Window Tools Help

0| E | 2% |3 TE L FAlia

File—Typical file functions with the addition of the Options tab. This is used to set up default settings, such
as the GPIB interface and preferred directories.

Edit—This will be sensitive to the selected window. The undo/redo options are classic tools. If you
accidentally erase an icon, immediately undo the mistake. Redo repeats a step. Delete and Select All allow
you to clear large areas of the flowchart. For single deletions and selections, it is easier to use the cursor.

View—This will be sensitive to the selected window but can also be used to zoom in on the flowchart or select
other windows. The View command provides a number of tools for controlling the screen of the program. You
also have shortcut keys that allow you to move around the program if preferred. The first four choices concern
the active areas around the window. The Toolbar, Status Bar, Command Bar, and Popup Bar are all
shortcut keys or status indicators for the window frame.

Structure—Contains group selections such as group, ungroup, bring to front, send to back, as well as many
action alignment functions to improve the aesthetics of the flowchart. There is a page size function that will
size the flowchart in relation to the default 8.5-inch square.

Graphics—This menu will allow customization of the flowchart by adding graphic affects such as color, fill
patterns, and fonts. Use this to add a bitmap file to the flowchart.

Run—This has the same functions as the icons found in the Command toolbar on page 71. It also has some
editing features that can access all of the elements of the profile to delete or calculate on command.

Window—uUse to access any window or to order them in cascade or tile orientations. This menu will also be
used to add graphs and tables.

Tools—The only option currently available is Run Simulation. Select this to start the instrument simulator.

Help—This selection will open this manual.

Status Bar

The status bar at the bottom right of the TILE! window displays information about the status of the window. Items such as
current action, time, and elapsed time are displayed. The only control available displays the line or turns it off. There are
no options for configuring this information. This information, with the exception of the current time, only appears when the
program is executing.

The bottom left will show the tool tips for the actions on the palette when the cursor is moved over it.
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Toolbar Icons

Instruments

The Add Instrument icon is used to add an instrument to the profile. IE

Add Instrument icon

Data Elements

H . | =
The Data Elements icon opens the Data Elements window. '

Data Elements icon
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Interactive Instrument Control

This function can be used to interact with instruments using remote commands. This is
useful to validate commands used in the ‘VISA’ action or to debug driver interaction.

Instrument—Selects instrument from list.

Init / ID Query—Performs a *IDN? query to
see if the instrument is connected and
available to communicate.

Instrument Command—Allows direct input of
commands to send to the instrument. The list
will remember recent commands as well as
other common commands.

SYST:ERR?—Queries the instrument to return
the latest error in its queue.

Clear Session History—Clears previous
commands from Session History.

Session History—Displays the queries and
responses from the instrument.

Jic!

Interactive Instrument
Control icon

-
Instrument Interactive Control

Imstrument: | Turntable

Ingtrument Command

j Irit 4 1D Qe

oMY

Session Histary

SvST-ERR? | Tl Sl Histnr_l.J|

=

- FIDMN?
< EMCO,2090-TT.0.REY 3.21

Status s
|N|:u Errar

Read
Count: |£5
¥ Complete [ Time Out ™ END Det "write - Read
[~ 5RO [~ ROS [~ Cic

Cloze

Jii

Status—Shows the status of the communications with the instrument.

Write—Sends the command displayed in Instrument Command to the instrument.

Read—Reads the response from the instrument.

Write — Read—Combines Write and Read as one command.

Common Action Commands

The Windows operating system environment offers many common tools for dealing with a graphical environment. For
ease of use, TILE! uses as many common features as possible. The most common features are the buttons that appear in
most windows. Whenever the following terminology is used the meaning is the same throughout the program.

Enter Key

The Enter key accepts the entered information. This may not have the desired effect when you are using a dialog box.
The Enter key has the same meaning as the OK button when using a dialog box.

When a box has more than one area of the screen requiring information, you must use the Tab key or the cursor to
maneuver around the dialog box.
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Tab Key

The Tab key is the primary method of maneuvering between different fields in a dialog box when using the keyboard. You
can always use the cursor to move between entry points, but when typing use the Tab key.

OK

The OK button accepts the input for the currently-open dialog box and continues with the appropriate modification or
operation specified in the flowchart.

Cancel

The Cancel button discards all changes made to the dialog box inputs. The flowchart is left as it was before the dialog box
was opened. If you are in the middle of an execution, all execution is halted and the program returns to the flowchart.

Apply

The Apply button is used in certain program applications and is present in many standard dialog sequences. This button
has specific uses in the TILE! program but generally causes the same action as the OK button.

Help

This selection will open this Reference Manual.

Common Name Page

All actions have a common name page. The name is used to add a unique title to the flowchart and refers to this object
when using shortcut icons or macro lookups.

Name

Every action is given a name. If not named, they are considered untitled. Although you are not limited by the software, we
strongly recommend that every action have a hame.

Names are limited to 128 characters, but you should avoid long names since they crowd the flowchart. It is more
important to make the titles descriptive of what the step is meant to do. These shortcut names will aid in moving between
different sections of a test profile.

Do Not Show in Audit Trail Option

If this option is selected, a description of this action will not be included in the audit trail unless the Show All Actions
option is selected in the audit trail settings.

Sequence Option

If the default sequence number of zero is left in place, the audit trail will sequence in order that the actions were added to
the flowchart. The user can override this by entering a sequence number. All numbered items are sequenced in the
audit trail first. If the same sequence number is used in different actions, they will be listed on the audit trail at that
sequence position but in the order of creation.
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OK, Cancel, Apply, and Help

A description of the OK, Cancel, Apply, and Help buttons is found in Common Action Commands on page 2.

Import Settings

Along with the cut and paste option when working with actions on the flowchart, the Import option lets the user copy the
settings from another action on the flowchart. The only items not copied are the output data elements; this is an issue of
data integrity that is absolute.

Only the actions of the same type will be displayed as available. Select the action to copy from and click OK.
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8.0 Ancillary Actions

Ancillary actions are available to add process or information to the profile. Some of the most common actions are Prompt,

Math, Auto Save, Transfer Data, and Clear.

e All actions contain the Action tab that will allow the action to have a name assigned to it. The Action tab will
also show the actual name of the .dll file, the version, and the build date.

e Most actions also contain a Bookmark tab, which can be used to provide information for an HTML output for

report generation.

Drawing Tools

The drawing tools are used to draw shapes on the flowchart to add
color and improve the appearance of the profile.

File Management Actions

There are three File Management actions: Auto Save,
Save Windows, and Transfer Data will save the whole profile, the
graphs and tables, or transfer data in and out of the profile.

Auto Save

(== e

W N
L_TextL

Drawing tools

—

File management actions

The Auto Save action is used to automatically save the current test profile. The options given E
are extremely useful for historical recording purposes. This option gives the operator the
ability to store the entire test profile which can then be examined at a later date.

Auto Save icon
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The Save As tab gives the user the options for saving
the profile.
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Save As Tab

1 AutoSave lﬁj

i Action Save fs l Backup ]

Prompt for Name—When selected, will {| I Promptfor Name |« Use Cument Name
prompt the operator for the file name. | T Atomner.  Begining Name: |
. 1| T Resetincrement  MNumber of digits:4
Use Current Name—When selected, will 1| & Curent Directory
automatically save the profile under the || 1 Default Directory " Default Directory/Cument Name
current name. {| © Specific Directory ~ Spec Directory/Cument Name
o ' Directory: |
Auto Incr./Beginning Name—Auto Incr. ! —
L. . [ Saveto Database [ Close Application After
and Beginning Name select and specify 5
the file naming convention/sequence that ;

will be invoked. 5 0K | Cancel Help

Reset Increment—If this check box is selected, the first save will be reset to zero, and incrementing will
begin at zero.

Number of digits—The number of digits for the increment can be set between 1 and 4 yielding values of
1 to 9999.

Directory Specification—These apply if Prompt for Name is selected:

Current Directory: The directory in which the TILE! profile was opened. If the Prompt for Name check box is
selected and Current Directory is selected, it will force the user to name the file. You can change the
directory during auto-save, but the starting directory will be the current directory.

Default Directory: Uses the TILE! default directory as defined in the File-Options settings. The Save As box
will show the default directory if Prompt for Name is selected it will force the operator to name the file.

Default Directory/Current Name: If Prompt for Name is selected, the Save As window will reflect the
default directory as defined by the File-Options settings, and leave the current name as the default file name
in the box.

Specific Directory: With this option the dialogue for Save As will start in the specified directory as defined by
the Directory settings. If this directory is not valid, the operator will receive an error.

Specific Directory/Current Name: If Prompt for Name is selected, the Save As window will reflect the
specified directory as defined by the Directory settings and leave the current name as the default file name in
the box. If the specified directory is not valid, the operator will receive an error during execution.

Directory: The user can define a directory for the Specific Directory and Specific Directory/Current Name
options.
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Backup Tab

When activated, this will create a backup copy of the
current profile each time the save

is executed.

Create Backup—Check to activate the
backup capability.

File Name—Used to specify the location for
storing backup files. The box will be filled
automatically if the operator browses to find
a file. You must add an appropriate file type
(.dat, .txt, or .csv for data elements; .wmf for
bitmaps) if you want this file to be readable
by other programs.

E’r AutoSave Iﬁ

i Action ] Save s Backup l

[ Create Backup

] File Mame: | Browss Fil
d | Browse Path

| [ Overwrite Automatically | Use Cument Mame
[ Add Cument Subdirectony to Path

oK | Cancel Help

Browse File/Browse Path—Displays a dialog box that can be used to search for a desired file. If the OK

button is selected the name and path boxes

are automatically filled.

Overwrite Automatically—Automatically overwrites a duplicate file if found when saving.

Save Windows

The Save Windows action will save graphs, tables, and individual data elements. -

Graph/Table Tab and Data Tab

The Graph/Table tab and Data tab each have a
column on the right that shows all graphs and tables
that are available for export. They can be selected
by double-clicking on them or selecting the Add>>
button. They can be removed with a double-click or
the <<Remove button.

| Save Windows I&J

Save Windows icon

Action Graph/Table I Data ] Save Options ] HTML Export ]

Available: Selected:
Graph:Harizantal Graph:Harizontal
Graph: Tower Graph:Verical
Graph: Tumtable Table:Top 10 Horzontal
Graph:Verical Table: Top 10 Verical

Table:Top 10 Horizortal

Table: Top 10 Vertical

<= Remove I Add == |

oK | Cancel | | Help
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Save Options Tab

-
Save Windows ﬁ

Action | Graph/Table | Data  Save Options | HTML Export |

Path: | _ Bowse |
The Save Options tab allows the selected [¥ Create Directory using Profile Name
information to be saved to a selected directory, [7 Cvarwite
current directory, or to a new directory created with I Use Curert File Path
the name of the current profile name. There is a
selection to overwrite any existing data. Graph ¥ emf  Data/Tables & dat
Format: ¢ wmf  romat: )

QK I Cancel Apply Help

HTML Export Tab

i B
Save Windows ﬁ

Action I Graph/Table I Data I Save Options  HTML Export |

I~ Create HTML
. . ) File Mame: |
The HTML Export tab will create a file that contains
HTML code that can be used to import data into Browse |
Microsoft Word to generate a report. ¥ Use Path from ‘Save Options’

Default is to cument dirstany.

QK I Cancel Apply Help
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Transfer Data

The Transfer Data action is used to transfer the contents of a data element to or from a ) —t
disk file.

T_

Transfer Data icon

Transfer to/from File Tab

The Transfer to/from File tab describes the file from which or to

which data will be transferred when Data Element is selected.

When Table/Graph is selected, output to a file is the only option Transfer Data
available. Bookmarks |
° Data Frompt | Copy Data Arb W awveform | Special |
] ] ] Action Transfer toffrom File | Data Type |
When Data Element is chosen, the Data list will @ DataElement ¢ Table/Graph ¢ Window
include the available data elements. Click and select a Data: [[2 Delta B
defined data element. |L2 Dela
" TaoFile {* Fraom File
When Table/Graph is chosen, the Data list will [ Prompt for File Mame | Use Profile Mame
include the available tables or graphs. Click and select [ Ao '”Tfement | Do Mot Overwite-Append data
i W ame: |File_name.dat
a defined data element. |65 Browse
When Window is chosen, the Data list will include the
Data, Instruments, Log, and Audit Trail windows. Click ol | Eemee ‘ | Help |

and select a defined data element.

e To File/From File—These option buttons indicate whether the Transfer Data action will save to file or read
from file. If from file, the data element defined in the Data window will be filled with the input information. This
is the same procedure as defining a data element as a file-type and initializing the information, except the
data element is already defined (such as an antenna factor file). This procedure is helpful in moving

information between different test profiles as well as interacting with Microsoft Excel.

For example, every morning you run a special cable calibration to ensure that the cables are connected

properly and in good condition. The cable calibration information from this test profile is saved to a
file which is then read into every test profile executed to load the cable correction factors.

When Table/Graph is selected, the to file/from file option buttons are not visible.

daily cable

e Prompt for File Name—When selected, this allows the user to browse and select the file of interest during

execution. If you enter a file and path on this tab, they become the browse defaults.

e Use Profile Name—If this check box is selected, a subdirectory will be created with the name of th
and data will be placed into that directory.

Ancillary Actions
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Direct Entry

The Direct Entry action gives the operator the ability to declare preset values for a
data element.

Data Element Tab

po

Direct Entry icon

The Data Element tab defines which data element will be Direct Entry
used to store the results of this action. If no element is
selected and the action is executed, the user can assign a Action Data

name at that point.

e Data Element—Click the arrow and select a
data element from the list. Use this to
predefine a data element and use it through
the flowchart, updating it with this action at the
start of a test.

e Append to Existing Data—If this check box is
selected, the data you enter will be added to

Element |

v Append bo existing data

the existing data element contents. I—IDK

Cancel

Help

Prompt Tab

I a

Direct Entry

Action l Data Bemert Frompt

A message can be placed here to provide
information or instructions to the user.

o |

Cancel

Help
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Direct Information Dialog Box

The Direct Information dialog box is the entry point for the
frequency and amplitude data.

Element Name—The data element that will hold
the preset information. If the dialog box is started
without an element name chosen, it will be blank
and the user can then assign a name and it will
automatically create a preset element with that
name. The frequency and value boxes are the
entry points for the respective data. Rows can be
selected by clicking on the row number on the left
side.

Insert Before—Inserts the frequency/value
combination in the list before the current cell.

Change Current—Inserts the frequency/value
combination in the list at the current cell.
Insert After—Inserts the frequency/value

combination in the list after the current cell.

Delete—Deletes the current row from the table.

P
Direct Information

Element Mame: |preamp
Frequency [Hz] Walue
1
2 12000000000.00 0.0o

Insert Befare

Cell #:

Go ToCel

Current Frequency Current Walue
[10 |kHz ﬂ o Change Current
ce | < ‘ 5 | s | Current

1 Insert After

Delete ‘

I Set all values o constant |':|

Enter the gain of the Preamp.

o |

Cancel

<</ >> buttons—Use these buttons to navigate up or down the frequency list.

Go to Cell—This will focus the current element on the cell entered here.

Set all values to constant—This will set all values to the one in this window.

Ancillary Actions

83



Clear Data

The Clear Data action provides a method of clearing data elements from within the flowchart.
This action can be performed between different stages of a test or after a test has been
completed. Clear data empties the existing data from a data element. The Clear Data action

can only clear measurement, equation and word-type data elements. Clear Data icon

Preset data can never be cleared automatically. From file data is not refreshed unless the load data information is added.
In this case the data element values are reloaded with the data from disk. If this data is not valid or if the file does not
exist, an error is reported and the old data is left in place.

Clear Data Tab

The Clear Data tab defines the data that will be
clea.red in this action. It is divided into two columns, = Data - @
Available and Selected.

: _ , Action Clear Data ]Load Data
Available displays the defined data elements.

Selected displays those data elements that need to Avaiable: Selected:

- c_Hor_Out_Avg -

be reset or cleared during execution of this action. o Hor Out Fks
c_Hor_Out_GP
a c_Horzortal
e Add—The Add button will include data e Vert_Out_Avg
elements highlighted from the Vert_Out_| c_Vert_Out_Pks
c_Vert_Out_QIF & c_Vert_Out_QF &

Available column to the Selected
column. If no data elements are o E— | m
highlighted, this button has no effect.

You may also add data elements to the |

selected column by double-clicking the =
data element in the Available column. ~

Cancel | | Help

e Remove—The Remove button will delete highlighted data elements in the Selected column. If no
data elements in the Selected column are highlighted, this button has no effect. You may also delete
data elements from the Selected column by double-clicking the data element.
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Load Data Tab

Clear Data - ' @
The Load Data tab is useful if you want to always Action | Clear Data  Load Data
load the most current data, such as from an antenna
factor i Available: Selected:
actor tie. af_hilog_hor
af_bilog_vert
Select the data elements (only From File types are cable
. . EM_5B0Z2E
shown) that need to be reloaded at this point. FCE A
FCC_B
<< Remove | Add =
ok | Cancal | | Heb
Information Actions
The Information actions allow you to attach information to the -
test file for reference. This information can be transferred to the I@& H@% H@ﬂ HﬂJEUT‘ mgj Iﬁ, [
database when using the TILE! database option. This option is ' ' ' ' - '
available when the database utility is available. Information actions

Some of the information will be available to be displayed on the graphs and tables where some of the information will only
be used for documenting the attributes of the profile for reference. This is useful if you want to document the client
support engineer attending the testing or other specifics.

Lab Information

The Lab Information action is used to provide two different items to the profile. The first is the w& ‘
name of the engineer or technician performing the test. The Operator box permits entry of a
single line of text, up to 128 characters. It can be displayed on graphs/tables using the

Option/Additional Information features. Lab Information icon
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Laboratory Information Tab

The display matrix in the box allows the operator to verify, and change, the serial number and calibration date for the
various instruments defined in the profile. This information is not mandatory and can be skipped by the operator, but it
does provide a convenient methodology for verifying that the correct instrument has been used and to allow storage of the
correct calibration date for each instrument in the stack.

g - : .

Laboratory Information
O peratar |J oe
|hztrument |Driver Sernial Mumber Cal Date
1 Specdnal ag_edddy inz 3325400106 05/25,/00
2 Tower emco090.in: SCI9 ko
3 Turntable emco090.ins SCay [ nkniowrn
Load fram File| Save to File |
File:
QK. | Cancel |

Client Information

The Client Information action is used to record specific information concerning a client. There w& l
are nine generic fields with related titles. These can be modified by the user during editing to
match any requirements for labels. When executing, only the value field is changeable.

Client Information icon
Client Information Tab

The first two items of the client information, referred to as Contact and Company in the generic titles, are the only items
that appear on tables and graphs even when using the Additional Information options. All other fields, including the four
editable fields on the Additional Information tab, are for reference purposes only.

File Tab

When working with different profiles, it is sometimes necessary to re-enter client information into an action. The File option
allows you to extract that information from another profile and insert it into this one instead of having to retype it.

To save client information from a profile, you must choose the Save to File option while the Client action is executing. To
recall the data in a new profile you can either use the client/file tab or you can execute the Client action and choose the
Load from File option.
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The File tab is used to specify the name of a .wav file.

File Name—The Browse button is available for
this step.

Path Name—Contains the path to the .wav file. If
the .wav file is in the default directory, no entry is
required. This box is filled automatically when the
Browse button is used.

Browse—Opens the standard File Open dialog
box that is used to select the .wav file that will be
used when this action executes. When a file is
selected, the file and path boxes are
automatically updated.

Client Bookmarks Tab

Client

Action

Additional Information

[ Auto Load

Client Information |
File Bookmarks |

File Name:|'3"ent-'j$'3

Path Name C: il

Browee

(] | Cancel |

Help

This allows the user to specify format for data so it can be seamlessly imported by a macro into a Word document.

Operator Information

This is an executable only action that is used to enter information about the laboratory
performing the test. This information is not used in the graphs or tables and is only seen
when the profile is running.

b4l

Operator Information icon

L
-

Operator Data

Mame:

Operator; ||

Location: |

Lab Mame:; |

Address: |

City: |

Telephone: |

State: Cauntry: Paostal Code:

Cancel Help
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EUT Information

The EUT Information action provides a method to record information unique to the Equipment
Under Test (EUT), sometimes referred to as the UUT (Unit Under Test) or DUT (Device
Under Test). The first field can be displayed on the bottom of graphs and top of Tables when
utilizing the Options/Additional Information features of graphs/tables.

Equipment Under Test Tabs—Page 1 and Page 2

wEUT‘

EUT Information icon

There are seven fields that can be used to describe the EUT. The titles can be modified by the user when editing the
action. Only the values can be changed when executing the action. The first field, labeled Equipment ID, can be
displayed on graphs and tables using the Options/Additional Information features.

-

EUT Information a -

E5)

File/Options ] Bookmarks l
Action ]
Equipment Under Test - Page 1 ] Equipment Under Test - Page 2 ]

Equipment Description ]

Show Title Default Value

[w |Equi|3merrt 0

¥ |Serial #

v |M0del Number

¥ |FCC ID Number

Help |

Equipment Description Tab

e Title—Provides up to 256 characters of
descriptive text. This is commonly used to
illustrate setups for the EUT or any peripheral
equipment that was present during the test.
This is helpful when re-testing equipment.

e Show—Allows the user to turn off display of
certain fields during execution. If you decide
you only want the first field, deselecting the
Show check box for the remaining fields will
simplify the entry requirements for the operator
during execution.

EUT Infermation ® a - ﬁ
Equipment Description ] File AOptions l Boolmarks ]
Action ]
Equipment Under Test - Page 1 Equipment Under Test - Page 2
Show  Title Default Value
2 |Part MNumber |
¥ |ECN |
¥ |Cortact |
ok | Cancal | Help
EUT Infermation ® & - ﬁ
Action ]
Equipment Under Test - Page 1 ] Equipment Under Test - Page 2 ]
Equipment Description Fle/Options |  Bookmarks |
Title
[ Show
Default Value
OK | Cancel Help

Floating EUT will appear when in edit graph mode; see Editing an Existing Graph on page 2. The EUT action allows all
information and titles to be displayed on graphs.

88

Ancillary Actions



EUT File Status Tab

Just as in the Client action, this option allows for importation of information from other profiles.

Comment
The Comment action allows the operator to insert comments that relate to the test process. w
This action can be used liberally where operator input on various stages of the test process is ED

desired. Up to three comment fields can be displayed on the graph. _
Comment icon

Comment Tab

The Comment box provides space to record comments specific to this profile or step. You can define multiple comments
within the same profile; up to three can be displayed on an individual graph or table. Generally, you are limited to a total of
234 characters. We strongly recommend that you enter separate lines of text to ensure a consistent view when placed on
a graph. Text will automatically wrap down the screen.

Weather

This action is not documented but would allow the recording of weather conditions if ' "EI [
connected to a station that will communicate with the TILE! workstation.

Go to http://support.ets-lindgren.com for help with this action. Weather icon

Process Actions

The process actions provide methods to interact with the ’E IE “Z¥ l% [@H E @ ‘

operator, test equipment, and other programs.

Process actions

Start

The Start action provides a logical starting point to a test profile. It is the only action that has

no other function than to name it. It is useful if you want to label a section of the profile that GO
will provide a point to start from when referenced from either the execution arrows, or from an '
automated prompt action. Start icon
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Prompt

The Prompt action displays a message box on the screen and waits for a response from the W l
user before executing the next action in the flowchart. This action is also the only action that
will support dual outputs. One option is to specify an accept/reject path for execution.

Prompt icon

An optional sound prompt can be played as part of this action. The sound prompt plays a standard .wav file which
requires that the computer be installed with a sound card that is compatible with the Windows operating system.

Message Tab

| = o

Prompt

The Message tab allows the user to enter a message that
will be displayed in the message box during the execution Action | Msg | Choice | Sound | JumpTo |
of this action. A carriage return can be entered to space
text. For this reason, the Enter key will not perform as the
OK button, you must use the cusor or Tab key.

Change to Line 2 of the LISH.

The message box includes OK and Cancel buttons.
During operation, if the operator selects OK, execution of
the next action in the flowchart continues. If the operator
selects Cancel, execution is halted and the flowchart
remains as it was before the dialog box was opened.

k. | Cancel Help

When using the Prompt action we recommend that you put multiple paragraphs of information instead of a single large
paragraph. The visual impact of long paragraphs of information can be confusing to the operator. When the amount of
data exceeds the simple view, you will automatically scroll to add more. This has a very clumsy appearance when it is
executing. We recommend that you put long comments into separate Prompt actions so that the amount of information
can be easily digested as the operator executes the test.
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Choice Tab

The Prompt action is the only action that allows two
outward arrows (directions) to exist; all other actions r -,
execute in a serial fashion. The Prompt action has an Prompt
option that allows you to automatically determine the

direction that this action will take based upon a greater

Action | bl zg Choice | Sound | Jurmp T |

. . Title Action
than, less than, or equal relationship.
Accept; |Accept |None |
e Accept/Reject—The first choice on this tab Reject: |F|eieu:t |N|:une ﬂ
reflects the attachment of actions out of this
[ &uto Choose [ Multiple Choices OMLY

action. The first arrow is automatically
determined to be the accept path. The second
arrow is the reject path.

e Title—You can control the title displayed on

the dialog box for the accept and reject
. ] | Cancel | Help

buttons. The default titles are Accept and

Reject.

e Action—The actions displayed here reflect the sequence in which the arrows were attached to the
two actions. You can reverse them by dropping down the selection box and choosing the opposite action. You
must change both of them or the change will not be accepted.

e Auto Choose—Once these are identified, you can display, on the prompt, a data element and the number of
data elements that are valid for that data element. If you select Auto Choose, then the action will
automatically choose the path to take based upon the appropriate mathematical relationship indicated. A
common use, for instance, would be to specify that you want to perform a peaks/QP measurement on the
specified data element if there are less than 11 data elements. If there are more data elements, the unit has
too many failures to justify the additional measurement time.

e Multiple Choices ONLY—This check box is to be selected if the only options you want available in the
prompt are those in the jump to list (see Jump To Tab on page 2 for more information). Be aware that the
original arrows, or original options, will not be available to you in the prompt if this check box is selected.

Sound Tab

| = o

Prompt

Action | bl zg | Choice Sound | Jurmp T |

An optional sound prompt can be included to play a .wav
file. This option requires that the computer be installed with
a sound card that is compatible with the Windows
operating system. Selecting the No sound check box will

disable this option. This is also the default. Browse
e Single/ Continuous—The two options for Fie ingoutway Play

sound are to play a sound file once or play it
until interrupted. Check Single or Path: | C:AWIND 0w/5\Mediabringout. wav
Continuous, as desired. The sound prompt is
played during the execution of the

Prompt action in the test profile.

" Mo sound " Continuous

k. | Cancel Apply Help
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Jump To Tab

This option allows you to choose multiple continuation s o
points, providing more freedom than the two arrows Action | Msg | Choice Sound | Jump To |
allotted as connection points from the Prompt icon. It
allows you tq specify a list of any numbgr of act|on.s you Changs Lin — Changs Lins
could potentially need to execute, allowing you to jump to Clear Al Data [
any action in the flowchart you might need to execute from Eg::gg: HE
this prompt. Correct Line 1
Correct Line 2

. . . End Line 1
For example, if under most circumstances you will only Frd | ing el
need to choose between two options, either action A or
action B, but under other circumstances you need to
choose action C, D, or even action G.

k. Cancel Help

The Jump To tab consists of a left column that contains all of the actions defined in the current profile, and a right column
(which will be blank in a new prompt) which contains all of the actions available to jump to from this prompt. To specify the
list of actions for the prompt, select a predefined action from the left column and press the >> key to add it to the right
column. Continue doing this for as many actions as are necessary.

If a Jump To list is defined, when the prompt executes an option to jump to an alternate list of actions will be available.
However, if the Multiple Choices ONLY check box under Prompt/Choices is selected, the prompt will skip the original
accept/reject choices and send the user straight to the Jump To options. The original accept/reject choices will not be

shown, so only choose this option if you wish to forego the original options.

Math

The tower/turntable section of the Math action takes the input tower and turntable positions ZX
for both horizontal and vertical, compares the horizontal and vertical amplitudes, determines Y,
the higher value, and saves this amplitude plus the related height, angle, and polarity. Math icon
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Data Tab

The Data tab controls the data elements that will be
executed in this step. It is divided into two columns:
Available displays the defined data elements, and
Selected displays the data elements defined as equations
which need to be executed at this step in the profile. See
Equation Elements on page 2 for more information on
equations and creating equation data elements.

Equations are executed in the sequence they appear in
the Selected column. If the result of one math equation is
part of the equation in a second equation, make sure to
execute them in sequence.

=

Math
Actian Data TwurdTurn [0 Towrd Ture Ot |
Ayallable: Selected:

o a ~ c_l2a
c_lb c_IZb
c_|2a |2 peaks_a
o |2b |2 _peaks b
c_|3a
c_I3b
c_|4a
c M4b il
<< Remaove | Add »x |
k. | Cancel | | Help

o Remove—Deletes highlighted data elements from the Selected column. If no data elements are highlighted,
this button has no effect. You may also delete data elements by double-clicking the data element.

e Add—Includes data elements highlighted in the Available column in the Selected column. If no
data elements are highlighted, this button has no effect. You may also add data elements by double-clicking

the data element in the Available column.

Twr/Turn In and Twr/Turn Out Tabs

When comparing horizontal and vertical data from an
emissions scan, determining the peak signal and
orientation becomes complex. Not only do we have to
compare the horizontal and vertical for maximum value, it
is then necessary to match the polarity, angle of the
turntable, and height of the tower. This cannot be done
with a simple math function. The tower/turntable in/out tabs
allow the user to specify both the horizontal and vertical
angle and position information and when selected, the
output is the peak signal between the horizontal and
vertical, and its related polarity angle, and height.

e

=,

Math

Action | [rata | TwrdTurn In Twr/Turn Out |

[ Do TowerdTurn M aximization

Merge Data: |N|:| Drata

=l
Fos 1: |N|:| Diata ﬂ
=l
=l

[ Split Horizontal®ertical Data

Poz 2: |NI:| [rata

Polarity: | Mo Data

o]

Cancel | | Help

e Do Tower/Turn Maximization—This optimization process is performed when the check box is selected.

e Split Horizontal/ Vertical Data—When the check box is selected, the tower/turntable reverses nature and
the merged data elements are split based upon their H or V designation in the Polarity data element.

Math Dialog Box

The Math dialog box provides visual information to the user as well as the ability to halt execution of the test.

Ancillary Actions
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Print

The Print action allows the user to print any window in a profile. This is normally used to print
graphs and tables, but you can also print the Instrument, Data, Flowchart, Log, and Audit % '
Trail windows. Placing this icon in a flowchart will result in the printing of the selected items at
a specific point in the test flow. Print icon

You must have a default printer defined or execution of this step will cause a catastrophic failure.

Print Display Tab

The Display tab defines the graphs, tables, or other
windows that will be printed in this action. It is divided into - -,
two columns: Available displays the known graphs, tables, Print Pages
and windows, and Selected displays those items selected

Action Dizplay

for printing in this action. Boalable: S
Aydit Trail
o Remove—Deletes highlighted items from the Data
Selected column. If no items are highlighted, ::rizltf;ﬂ::t
this button has no effect. You may also delete Lag
items by double-clicking the data element.
e Add—Includes items highlighted in the Al - Audit Trail
Available column in the Selected column. If TR |
no items are highlighted, this button has no
effect. You may also add items by
double-clicking the data element in the 0k Eemee] | L
Available column.
Launch Application
The Launch Application action allows the user to start another application from within the E ‘
TILE! test profile. This program will run in an independent window. Certain spreadsheet jl ;

functions or using a word processor for note taking can be accomplished using this action. S
Launch Application icon

You can also launch an application and automatically run a macro. The macro could then transfer information from TILE!
into the other application.
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Commands Tab

The Commands tab includes Executable, Parameters, and

Workir.wg Directory; only the first is mandatory. The format for .
these is the same as the standard OLE launch commands.

Pass/Fail Check | Pass/Fail Reset |
The command line to launch an application is composed of the - I, | Linked Event |
executable, a space, and the parameter switches (a normal
format with a forward slash and switch). The frequency and Executable: |WINWORD.EXE
amplitude selected are appended to the command line as Parameters: |

additional switches. Warking Directory: [C:\Program Files\Micrasaft Dfficeh0

e Executable—Type the program executable, [ AuobppendFreq | Auto Append Ampliude
including the path name. This needs to include

proper disk references, such as: m

C:\msoffice\excel\excel.exe. This indicates the
drive location, directory, and executable. Also, you Ok Cancel | Help

can select the file by using the Browse button

e Parameters—Certain programs allow starting parameters to be added to the executable line. These
parameters can start specific files, set starting switches, or override default switches. The user should read
the manual for any program to be launched for the command line command structure.

e Working Directory—Type the working directory for the default setting. If this is blank, the TILE! default
directory will be used.

e Auto Append Freqg/ Amplitude—If this is selected, the current frequency or amplitude is appended to the
MS-DOS® command line that launches with this action.

Linked Event Tab

¥ oy

Launch Application
When this action is specified as a pass/fail call in immunit
. . p P . y FPaze/Fail Check Pazz/F aill Rezat |
and the immunity achieves a level at each frequency, it will _ .
Action | Commands Linked Event

trigger this action. See Immunity/Susceptibility on page 2 for
more information on what events exist. In most cases you will :-F:T”r'zjgi;"sﬁgt; are launched from within an
want to link to either CW or modulation events.

g

" Start of Cw/
" Start of Madulation
(" Both Cw and Modulation Starts

Qk | Cancel Help

Ancillary Actions
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Pass/Fail Check and Pass/Fail Reset Tabs

These parameters were created to handle the circumstances in which a customer had his own program monitoring EUT
failure. It was necessary to create a simple handshaking routine to hand failure statues back and forth. If you wish to
explore these possibilities, please contact ETS-Lindgren. See page 2 for technical support contact information.

Launch Application Launch Application
Action | Commands | Linked Event | Action | Commands Linked Ewvent |
Pass/Fail Check | FPazs/Fail Reset | Pass/Fail Check Pass/Fail Reset
Check EUT Crad: || EUT Reset Crod: ||
farmat = Ypathhname exe %F 24 %D farmat = Ypathhname exe %F 24 %D
F =Freq A = Amplitude D = Date [hot required) F =Freg A = Amplitude D = Date [not required]
File Expected: | Reset Output File; |
Check Delay: 10 ms Reset Dielay: |0 ms
Check Results: |N|:u [Data j Rezet Resulks: |N|:| Dats j

Picture

The Picture action allows the display of a bitmap picture that relates to the test process or [ﬁ

setup. Once you have inspected the picture, you can continue or quit. . )
Picture icon

Picture Tab

Picture
The Picture tab allows selection of the bitmap to be
displayed. &ction Picture | Prompt |

(* Bitrnap File

|wu:urk'\gtem_ccumI:uined_setup. brnp Browse
~

k. | Cancel Help

Prompt Tab

The Prompt tab allows for the entry of text to record a comment specific to this step.
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Timer

N ‘
The Timer action performs a user-defined dwell (pause). All action is held for a specified ‘\)_

period and the execution continues.

Sound/Delay Tab

The Sound/Delay tab defines a delay and appropriate
message to be displayed during the dwell. Sound can be
turned on during the dwell.

o Delay—Enter the time in milliseconds; for
example, 3000 would represent 3 seconds of
dwell.

e Enable Sound Prompt—Sound will be
actuated during the dwell when the check box
is selected.

e File—The sound waveform file.

e Path—Type the path for the file. This will be
identified automatically if Browse is used

Msg Tab

This prompt message will be displayed during the dwell. It
is a convenient method of identifying the purpose of the
dwell.

Timer icon

-

Timer

=,

Action

Sound/Delay | bl zg | Linked Event |

Delay: 11 milizecondz

File:

Path:

[v Enable Sound Prompt Browse

e, way Play

|C:ATiled!

k. | Cancel Help

e

Timer

=,

Action

Sound/Delay Mzqg Linked Event |

k. | Cancel Help
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Linked Event Tab

Linked events determine when the timer will be executed
when the timer action is called from the Pass/Fail tab of

the Immunity action.

All Events—Click this option for the timer to execute at all

events during the Immunity test.

Start of CW—Click this option for the timer to execute only
at the start of the CW (after the level has been achieved).

Start of Modulation—Click this option for the timer to

execute only at the start of the modulation cycle (after the

level has been achieved).

e

Timer

=,

Action Sound/Delay Bl Linked Event |

Linked events are launched from within an
[rmmunity Step.

(" Stark of Ci
(" Stark of Modulation
(" Both Cw and Modulation Starts

k. | Cancel Help

e Both CW and Modulation Starts—Click this option for the timer to execute at both CW and modulation

events.

Measurement, Positioner, and Control Actions

) s (3] 1) el . ) <]

SESTRIERS

Measurement, Positioner, and Control actions

Instrument Initialization

Instrument initialization provides a method of sending instrument reset/preset commands
to designated instrumentation. This is especially important at the start of long sequences INIT
of different types of tests. It is important to ensure the instruments are in a defined starting

setup since there is no automatic initialization in any specific instrument commands.
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Instruments Tab

The Instruments tab displays a two-column screen.

The first column shows the instruments defined in
this test profile. The second column displays those
instruments that need to be initialized at this step.
You can highlight the instrument and click Add or
Remove. Instruments can also be selected and
moved by double-clicking the instrument. This will
move it to the opposite column (either to add or to
remove, as appropriate).

VISA (Instrument Commands) Action

-
Initialize Instruments

Action  Instruments
Available: Selected:

Spechnal

| Release Bus

<= Remove | Add == |

oK | Cancel |

Help

The VISA (Instrument Commands) action allows the user to send a
command, or sequence of commands, to any VISA- or GPIB-controlled

instrument.

=

—

VISA (Instrument Commands) icon

P

Instrument Commands

Instrument Commands

Action  Instrument Commands ] Bookmarks ]

Delay time {ms): [1p

SACOUP ACY -

TWR:"SK 100"
TT:"SK D"

™ Thru Driver Query

oK Cancel

Help

You need to define the instrument in the Instrument window. Once the name is defined, you can address it with the
Instrument command. If the instrument does not have an instrument driver under the TILE! system, define the instrument
with Do Not Use Driver set on the Driver tab. These commands in this action are sent directly to the bus address
specified in the instrument definition (see Instrument Control on page 2 for instrument definition).

Ancillary Actions

Delay Time—You can sequence multiple commands with this action. The delay time is a delay between
execution of each command in the sequence.
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Command Format—The format for a direct command is: instrument name followed by a colon (:), and then
the command in a set of quotes (" "). You can embed quotes within the command but must have a set of
guotes surrounding the complete string.

You can sequence any number of commands to more than one instrument in the same action, but do not
send commands that require an answer. This command is not for two-way communications.

Variable Delay Timing—You can specify a specific delay time at any point by entering a command using the
term delay, Delay, or DELAY as the instrument name and the number of milliseconds as the command. For
example:

analyzer:"command"
delay:"2000"
analyzer:"command"
This would delay for 2000 milliseconds between the two instrument commands.

Query Commands—Commands that end with the “?’ character will automatically be followed by a Read (a
Query is a Write followed by a Read). The returned string from the Read can be viewed in the TILE! Log
View. Query commands can also be specified explicitly (even when no ‘?’ is present in the command) using
the syntax:

InstName:query:"command”
Read Commands—A Read function can be explicitly specified usinf the format
InstName:read:™

Note: the quoted are necessary, but the contents inside the quotes are ignored.

Hex/Binary Commands—Commands can be specified using hex or binary format using the syntax:

InstName:hex:"11 22 33"

Where the command string is interpreted as hex format, with all spaces removed. Two hex characters equals
one byte of data. The following example commands will all perform the same function:

InstName:"Hello\n”
InstName:hex:"48 65 6C 6C 6F 0A”
InstName:hex:"48656C6C6F0A”
Remarks—Lines that begin with the characters ‘rem’ (case insensitive) are ignored:
REM InstName:"command” this line will be ignored

Termination Characters—The following termination characters can be specified at the end of a standard
command:

\r = carriage return (hex 0D), also called CR
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\n = line feed (hex 0A), also called LF

\nn=CR + LF

Examples:

InstName:”command\r’ sends ‘command’ + CR
InstName:"command\n” sends ‘command’ + LF

InstName:"command\r\n” sends ‘command’ + CR + LF

Calibrate Cables

W
The Calibrate Cables/Amplifiers action allows the user to perform a calibration of the § ‘
cables and amplifiers and store the results in measurement data elements. These results —
can then be used to correct to the results of a measurement. Calibrate Cables icon

This action is designed as a simple calibration routine. The ability to control step size, signal generator levels, and
instrumentation is limited. For more sophisticated control of a calibration use the Immunity/Susceptibility Calibration (see
page 2) or Immunity/Susceptibility Test (see page 2).

Action Tab

The action tab is a common name page. A complete description is found in Common Name Page on page 2.

Setup Tab
o Calibrate Cables/Amplifiers
The Setup tab allows the user to identify the parameters of the
calibration. Instrurnents | Bookmarks |
Achan Setup | Frequency Steps | [rata |

e Start Frequency—Enter an appropriate number in
the box and click the arrow to select the units.
Start Frequency: |3EI. |MH2 ﬂ
e Stop Frequency—Enter an appropriate number in e s ] [Grz =]
the box and click the arrow to select the units. & FisedStep |1 MHz |
e Fixed Step—Determines the interval between " Percent © Lag [10 # Steps/% or Decade
each freguency ina !lnear fashion. Ehter an Lewel] 20, g Delay[100 mgec
appropriate number in the box and click the arrow
to select the units.

0k | Cancel | | Help
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¢ From Table—When this check box is selected, the Instrurnents | Bookmarks |

e Level—The signal generator amplitude that will be Lewel]-20. dom  Delay: 100 mSec

Calibrate Cables/Amplifiers
o Reference Level—Allows the operator to select
the reference level for this measurement. This is a Instruments | Bookmarks |
function of both the noise floor of the instrument fction | Setup Frequency Steps | Data |
and t'he maxmum expected signal. If you are . ReferenceLevel: |8 dBm
working in an anechoic chamber, you could set this
to 60 dB—80 dB and take valid readings. But on an B S e
' First Frequency Delay: [1000 Maes

e Stop at each step—Causes the action to pause at

.

Calibrate Cables/Amplifiers

frequencies for this action are determined by a Action Setup | FrequencySteps | Data |
data element selected on this tab (the selection ]

box will appear once this check box is selected).
The data element can be of any type, except
word-types. With this choice you are in complete
control of the frequencies and their step sizes.

* Fized Step
(" Pement £ Log |10 # Steps/% or Decade

set at each frequency. Enter an appropriate
number in the box.

0k | Cancel | | Help

e Delay—Sets the desired delay time (in ms) before reading all measurements. Most probes and power meters

have a settling time before their readings can be considered accurate. This field allows you to enter a value to
create a delay prior to taking these readings. It is typical for power meters to take well over 1 second

(1000 milliseconds) to level accurately. Also, older instrumentation is more susceptible to settling time and will
require a larger number.

Frequency Steps Tab

e -1

Open Area Test Site (OATS) this would put the
analyzer/receiver in saturation.

each frequency step to change a transducer or
other components.

0k | Cancel Help

e First Frequency Delay—Some power meters have a longer settling time when power is first applied. The

value entered in the box is a special delay for the first frequency step only.
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Data Tab

_ _ Calibrate Cables/Amplifiers 3
The Data tab allows the operator to specify data element links. e .
This is the point of coordination between the Data window and Instruments | Bookmarks |
the flowchart. Action | Setup | Frequency Steps Data

e Attenuation—Identifies the data storage element

used to record the measured attenuation value. Attenuation: N
Click the arrow and select the appropriate data -
element from the list of defined data elements. The Calibration: | No Data =
attenuation value is the measured value less the A -

) ) aw Reading: |1, Data -
value of the Calibration data element. If no

Calibration data element is present, then the
measured valued is stored.

0k | Cancel | | Help

e Calibration—Identifies the calibration values to be used to correct the Attenuation data element during the
calibration run. Click the arrow and select the appropriate data element from the list of defined data elements.

e Raw Reading—The final attenuation value is the direct reading less the calibration value. If this value is
selected, the saved value will be the raw attenuation reading. If No Data is selected, the saved value is the
raw plus calibration.

Instruments Tab

The Instruments tab allows the operator to specify the
instrument links. This is the point of coordination between the Calibrate Cables/Amplifiers
Instrument window and the flowchart.

Action | Setup | Frequency Steps | [rata |
e Signal Generator—Click the arrow and select the Instruments | Bookmarks |
appropriate instrument. The instrument selected Sirell Beesiar |
can be the same as the power meter if you are p—
. . . MpIner:
using a spectrum analyzer with a tracking ?
generator. Power Meter/Spec.dnal.:
. . . . Preselectar:
e Amplifier—Only select an instrument on this tab if (esEesr
the amplifier is GPIB-controlled.
e Power Meter/Spec. Anal.—Click the arrow and
select the appropriate instrument. The instrument ’TI Cancel Help

selected can be the same as the spectrum
analyzer if this instrument has a tracking generator.

e Preselector—Click the arrow and select the appropriate instrument.
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Calibrate Cables/Amplifiers Dialog Box

You can execute the Calibrate Cables/Amplifier action by

double-clicking the action and selecting Execute, by executing it as

part of the sequence of tests being executed, or by using the

Run/Single options from the Windows menu bar.

e Step—Displays the current step that is being invoked.

e Frequency—Displays the present signal generator

frequency.

e Generator Level—Displays the current signal generator

level.

Calibration Scan

Step:
Frequency:

[Generator;

Power Meter:

Atternuation:

|2

|32.0 MHz

e Power Meter Level—Displays the current power level for the designated frequency.

e Attenuation—Displays the attenuation level to be recorded to the Attenuation data element.

Amplifier Calibration

The Amplifier Calibration action is used to find the -1 dB compression point and
harmonics performance of an ampilifier. It does this by increasing the input power in steps
defined by the user until the measured output step is less than the input step by another
user defined parameter. Once this value is found, it will output that maximum value in dB
of the amplifier and then subtract 1 dB from that value as the 1 dB point.

The harmonics portion of this action will set a signal at
the -1 dB compression point (as found on the previous
step), then measure the value of the desired harmonic
and output the difference. This action can only
measure one harmonic number at a time, so it will run
through the frequency range but only record the
selected harmonic such as the harmonic number 1, 2,
or 3 on the Harmonic Test tab. This can be set up in
the flowchart in a sequence that will allow a single test
starting point to do all desired harmonics.
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Amplifier Calibration icon

Amplifier Calibration

==

Results
Action

[ Do Not Show in Audit Trail Sequence: [p

] Instruments ] Bookmarks ] Harmonic Test ]
Frequency ] Lewveling ] Calibration ]
Name: LB Amp]

Product Name:
Performs an Amplifier Calibration Scan

Version:
e 2011

500201 DLL: CAL_AMP.DLL
Date: Jul 21, 2011

QK | Cancel

Help




Frequency Tab

Amplifier Calibration B

The Frequency tab is similar to other immunity actions Resuts | Instumerts | Bookmaks |  Hamonmic Test |
and will not be described here. Action Frequency levelng |  Calbration | |
[~ Set From Data 1
Start Frequency: |1|} |MHZ j 1
Stop Frequency: |1 m L
Hof Steps/ Dec/%: 100 [~ Log [ Percent '

QK Cancel Help

Leveling Tab
The Leveling tab is similar to the Immunity 'hmp“ﬁema“braﬁon - |
Calibration tab except that is uses a Criterion of Level
window with a fractional slope user entry. Resuts | instuments | Bookmarks |~ Hamoric Test |
Action ] Frequency Leveling Calibration ]
e Criterion of Level—Defines the value that Leveling Source
the -dB will be determined with by £ Noleveing (' Pwr Meter (d5)
comparing the signal generator step with e = e
P g 9 g P Fractional Slope: -60 10
the measured step form the power meter. o Max Step: i dB
. ) 0.4 '
If it is set to 1, the loop will look fora 1to 1 i 1
step before identifying a compression point, el
so if the power meter steps equal the exact oo
steps of the signal generator, it will not
identify the compression point until the
power meter registers a delta of less than 1
from step to step. Ok | Cancd i

If there is noise in the measurement you may get a false identification of a compression point, so you may want to allow
for some tolerance by setting it to 0.8 or slowing down the measurement time on the Instruments tab.

e Max Count—Sets the number of counts of how many times the leveling will try to meet the criteria for each
frequency.

e Max table—Used with a cable factor file so that the signal generator will be allowed to go above 0 dBm in
proportion to the cable loss at that frequency. This is valuable in the higher frequency ranges where the
cable loss is more significant.

e Max dBm—The do not exceed level fed into the amplifier.
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Calibration Tab

The Calibration tab will allow the offset of the
directional coupler to be accounted for.

Harmonic Test Tab

The Harmonic Test tab selects the harmonics
routine.

e Harmonic Number—Selects which
harmonic number will be recorded.

e Min. Margin—Sets the minimum margin
value that will flag the user if it is
exceeded.

e Upper Freq Limit—Used to prevent the
program from sending a frequency
command beyond the range of the
instrument.

e SA Power Meter—Select the
measurement instrument here.

e SA Correct Factor—Provides the reference if any correction factor needs to be applied. The directional

N

[ Hamonic Test
Hamenic: Number: ’1_ Min. Margin: |2p dB

Upper Freq Limit: |1D ||\-'|HZ ﬂ
] 5A Power Meter: |Nnne j
SA Comect Factor: |ND Data j

Amplifier Calibration [
Results ] Instruments ] Bookmarks ] Harmonic Test ]
Action ] Frequency ] Leveling Calibration
Fowes Hetert .
Power Meter2: |Na Data j
(]
OK | Cancel Help
| Amplifier Calibration ||
Action ] Frequency ] Leveling ] Calibration ]
Results ] Instruments ] Bookmarks Hamonic Test

Help

coupler is already accounted for in the Calibration tab.

Setup / Monitor Instrument

The Setup/Monitor Instrument action is used to monitor an instrument. Specific

conditions can be set for number of readings and whether to store them or not. Also, it is

READ

used to set up external signal generators, spectrum analyzers, and network analyzers

prior to their use in other actions. All setups are performed prior to monitoring.
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Monitor Tab

When the Monitor On check box is selected, the instrument
selected will be read, either continuously or for a defined number
of times. If a string of values is desired, the read value will be

stored.

Monitor On—Select the check box to activate this
feature.

Instrument—Click the arrow and select an
instrument to be read.

Delay between readings—If multiple readings are
specified, there is a dwell time between each
reading.

Setup/Monitor Instrument

Metwork Analyzer 4
MHetwork Analyzer 2 | Metwork, Analyzer 3

Metwork Analyzer 1

Spectium Analyzer - 2 |
Lewvel and Hold |

Action

Spectium Analyzer - 1

Monitor | Signal Generatar

Instrument:| Mone -
Delay between readings:| 1000 T

[ Store Walues
Humber Readings: | 100 933 for OK only

Cutput Data; [Mo Data -

_____|g

Start Frequency: |3U |MH2 ﬂ
Stop Frequency: |'I. |GH2 ﬂ

o]

e Store Values— Select the check box to save the
measured value.

e Number Readings—Enter a number of readings Eaics ‘ | Help |

before continuing on to the next step of the flowchart.

e Output Data—If storing is desired, click the arrow and select a data element. The output will be defined as a
Measurement Type data element.

e Start Frequency—For the created output, enter an appropriate number in the box and click the arrow to
select the units.

e Stop Frequency—For the created output, enter an appropriate number in the box and click the arrow to
select the units.

Signal Generator Tab

Use the Signal Generator tab to set up a signal generator. The
generator will be set up and then turned on prior to exiting the
action.

Setup/Monitor Instrument

Metwork Analyzer 4
Metworl Analyzer 2 | MHetwork Analyzer 3
e Set Signal Generator— Select the check box to turn Metwork Analyzer 1

on this feature.

Spectium Analyzer - 2 |
Level and Hold |

Action |

g

Spectrum Analpzer - 1

M anitor Signal Generator

¢ Instrument—Click the arrow and select an

instrument.
) Inztrument: | None -
e Frequency—Set the frequency of interest. If the Frequency: 30 Wz =]
From File check box is selected, the value for this  From Fie
frequency (or its interpolated value) will be used for Lewel |-40.00 4
amplitude. I &M Depth |80
*+ Sine " Square ™ Triangular

e From File— Select the check box if you need the
software to find an appropriate amplitude from a
table for values.

o |

Cancel | | Help

o Level—lIf the From File check box is not selected, then this is the amplitude that the signal generator will be
set to. If it is out of range for the instrument, you will not receive an error.
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e AM Depth— Select the check box and set the value if you want to turn on AM modulation. The frequency will

be the frequency that was specified in the previous field.

e Sine/Square/Triangular—If modulation is on, you can select sine, square, or triangular for wave shape.

Level and Hold Tab

There is a requirement in the MIL-STD to establish a known field
and use this as a reference to calibrate the emissions test.
Turning on the signal generator to an expected value may not be
enough; some instrument combinations will be best served if you
level to the desired value. In this case, we use this action to read
the expected value and adjust the signal generator to achieve the
final level within the tolerance.

e Level and Hold—Select this check box to activate
this feature.

e Desired Level—Enter a desired final level. The
signal generator will be set to the amplitude on the
Signal Generator tab. The monitor will be read and
then the signal generator will be adjusted until the
desired level is achieved.

e Plus Tolerance/Minus Tolerance—Positive
tolerance above the desired level. Any value
between the desired level less the minus tolerance
and the desired level and the plus tolerance will be
accepted.

Setup/Monitor Instrument

Action |  onitor | Signal Generator

MHetwork Analyzer 4

Metwork, Analyzer 2 | MHetwork Analyzer 3
Spectum Analpzer - 2 | Metwark, Analpzer 1
Level and Hold | Spectrum Analyzer - 1

Uses Maonitor to Level uzing Sianal Generator

Desired Level: |-99. Plus Talerance: |0.5

Try Count:[1 Miruz Talerance: |0.5

Man. Delay: [1000 SG Step Size: |05 dBm

b oitar Calibration: |N|:u Data ﬂ

g

ak | Cancel | | Help

e Try Count—The number of steps the signal generator will take to reach the desired level before it will flag a

fail to level condition.

e Mon. Delay—Delay between each reading of the monitor during the leveling loop.

e SG Step Size—Step size for each signal generator step in the leveling loop.

e Monitor Calibration—If there are correction factors that need to be added to the monitor reading to ensure
an accurate reading, select a data element that contains the correction data. The software will look up the

correct value for the frequency this action is setting.
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Spectrum Analyzer — 1 Tab

There are certain times when the user needs to set up a
spectrum analyzer to a known state prior to other steps in a
flowchart executing. The Network Analyzer 1 and Network
Analyzer 2 tabs control these settings. The most common time
to use this is when an analyzer is being used as a power meter
during Immunity testing.

These settings are continued on the Spectrum Analyzer — 2 tab.

The standard instrument drivers will automatically select a
resolution bandwidth (RBW), video bandwidth (VBW), and span
and sweep time (ST). There are certain times where the user will
want to limit these settings. Using the _spc instrument drivers
(for example, hp8566b_spc.ins instead of hp8566b.ins) will allow
these settings to be preserved.

Setup/Monitor Instrument

Action |  anitor | Signal Generator

Metvork Analyzer 4
Metwork, Analyzer 2 | MHetwork Analyzer 3
Spectium Analyzer - 2 | Metwork, Analyzer 1

Level and Hold Spectrum Analypzer - 1

[ Setup Spectum Analyzes

Analyzer: | Mone -

Center Freq: 100. | tMHz ﬂ
Span Fleq:|1. |MH2 ﬂ
Reterence Lewvel: ||:|- | dbm j

|
|
|

= ]

Cancel | | Help

e Setup Spectrum Analyzer—Select this check box to activate this feature. If the check box is deselected, all

these settings are ignored during execution.

e Analyzer—Select an instrument from the list.

e Center Freq—The center frequency is entered here for set up purposes. If the instrument is used later during
Immunity testing, the frequency will change to match current frequency.

e Span Freq—Enter a desired span for the center frequency. This value is preserved during subsequent

Immunity testing, regardless of frequency.

e Reference Level—Enter a default reference level for the instrument. The instrument is set to this level, but

will adjust higher if the signal is too strong.
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Spectrum Analyzer — 2 Tab

This is a continuation of the settings from Spectrum Analyzer -
1 tab.

e Res BW—Set the resolution bandwidth. If you
choose a setting not supported by the instrument, it
will default to the nearest level supported by the
instrument.

¢ Video BW—Set the video bandwidth. If you choose
a setting not supported by the instrument, it will
default to the nearest level supported by the
instrument.

e Sweep/Meas Time—Set the sweep time desired. If
you choose a setting not supported by the
instrument, it will default to the nearest level
supported by the instrument.

e Continuous/Single—Choose whether the
instrument will be in single sweep mode or
continuous sweep mode. If in single sweep mode,
the number of sweeps is read and the number of
sweeps is taken, in Max Hold, for each instance the
instrument is read.

Lo

Setup/Monitor Instrument

Level and Hold | Spectrum Analyzer - 1

Action |  onitor | Signal Generator

MHetvork Analyzer 4

Metwork, Analyzer 2 | Metwork Analyzer 3
Spectrum Analyzer - 2 | Metwark, Analpzer 1
Res Biw: |12D-| |KH2 j
Wideo B |SDD. |KH2 ﬂ

Sweep/teas Time: |1. ms -

f* Continuous

" Single Humber of Sweeps: |1

(1]4 | Cancel | |

Help

e Number of Sweeps—Enter a number of sweeps, if not using continuous mode.

Network Analyzer 1 Tab

In certain circumstances the user will need to set up specific
conditions for a network analyzer prior to performing other
measurements. The four Network Analyzer tabs let you set
these conditions before continuing on to other steps in the
flowchart.

e Setup Network Analyzer—Select this check box to
activate the network analyzer settings. This controls
all four tabs related to network analyzers.

e Network Analyzer—cClick the arrow and select the
instrument to set up in this step.

e Channel 1, 2, 3, 4 Active—Select the check box for
each channel that will be active. You can select
1 to 4 channels at the same time.
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Setup/Monitor Instrument

Level and Hold | Spectrurn Analyzer - 1

Action | k anitor | Signal Generator

Metwork Analyzer 4

Metwork Analpzer 2 | Metwork Analyzer 3

Spectium Analyzer - 2 Metwork Analyzer 1

[ Setup Netwark Analyzer

Metwork Analyzer; Mone -

[+ Channel 1 Active
[ Channel 2 Active
[ Channel 3 Active
| Channel Active 4

g

QK | Cancel

Help




Setup/Monitor Instrument Network Analyzer 2 Tab

Setup/Monitor Instrument

Spectium Analyzer - 2 | Metwork, Analyzer 1 |
Level and Hold | Spectrum Analpzer - 1 |
This is a continuation of the network analyzer settings. Choose SO Monior | Signal Generater |
the appropriate dB/Div, Reference Top, and Reference Bottom B =T & |
for each channel Metwork Analyzer 2 | Metwork Analyzer 3 |

Reference  Neference
Taop Battarn

Channel 1 [10] ’U_ lﬁ

Channel 2: lW ’U_ lﬁ
¢ Reference Bottom—Enter the bottom reference Channel 3 lﬁ ’D_ lﬁ
i @

level.
Channel 4: lF

dE: /D
e dV/Div—Enter a dB per division.

o Reference Top—Enter the top reference level.

K | Cancel | | Help
Setup/Monitor Instrument Network Analyzer 3 Tab
This is a continuation of the network analyzer settings. Check the Setup/Monitor Instrument
measurement type desired for each channel. Choices are not
necessarily available for all instruments. If a type that is not Spectuménalyzer-2 | Network Andlpzer 1 |
available is selected, the instrument will remain in its default Level andHold | Spectrum Analyzer - 1 |
mode. Action b anitar | Signal Generator |
Metvork Analyzer 4 |
e Log Mag—Turnon |og magnitude_ Metwork Analyzer 2 Metwork Analyzer 3
. . . Chankel 1 Channel 2 Channel 3 Channel 4
e Lin Mag—Turn on linear magnitude. Loghag o re .
LinMag F - -
e Phase—Turn on phase mode. Fhase: ~ ~ -
q SR O - - -
e SWR—Turn on SWR mode. Group Delay. ~ ~ ~
Power Out 1 - - -
e Group Delay—Turn on group delay. Redt ~ ~ ~
e Power Out—Turn on power out. Imaginary: ¢ b . .
e Real—Turn on real mode.
) ) ) ak | Cancel Help
e Imaginary—Turn on imaginary mode.
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Setup/Monitor Network Analyzer 4 Tab

Setup/Monitor Instrument

This is a continuation of the network analyzer settings. Select the

Metwork, Analyzer 2 | Metwork Analyzer 3
mode (S11, S12, S21, or S22) for each channel.
Spectium Analyzer - 2 | Metwork, Analyzer 1
Level and Hold | Spectrum Analyzer - 1
Action  anitor | Signal Generator

Metwork Analyzer 4

511 512 521 522
i ~ i

)

Chatinel 1:
Chatinel 2 1 S -

Channel 3 ™ - - -

Charrel 4+ A -

____|g

K | Cancel Help

Read Trace

The Read Trace action is used to retrieve a trace or waveform from an analyzer or

oscilloscope. We retrieve the waveform, not a screen dump. The data is parsed into a W
starting and stopping frequency (time) with the pertinent number of points and —
amplitudes. Read Trace icon

Defaults Tab

-

Certain instruments will not return the start and stop values Read Instrument
for the trace. The Defaults tab sets a set of default values
for this range. Action Defaults | Links Trigger

These zettings are only uzed if the instrument does
e Start Frequency—For default readings, enter IO Mo o Slerisolim e,

. . . R g
an appropriate number in the box and click the angfa,t Frequency: [30 |MH2 j
arrow to select the units.
Stop Frequencs: |'|_ |I3H2 j

e Stop Frequency—~For default readings, enter
an appropriate number in the box and click the * Lihear { Log
arrow to select the units.

e Linear/Log—Defines how frequencies will be

stopped, whether in log or linear interpolation. ITI Cancel Help

112 Ancillary Actions



Links Tab

Read Instrument
The Links tab controls the instrument to be read and the Action | Defaults | Links | Trigger |
data element to where the results will be stored.
Data: |§Nl:| [rata ﬂ
e Data—Select an appropriate data element to Receiver |N|:une ﬂ

store the trace data.

e Receiver—Select an instrument to be read.
) ) {* Standard Trace
e Trace—Some instruments have multiple

traces. This setting will determine which trace
will be retrieved.

" Secondary Trace

k. | Cancel Help

Trigger Tab

When reading some instruments, it might be desirable to
tngger the sweep prior to r.eadmg the trgge back. The Read Instrument
Trigger tab controls the triggering conditions.

Action | Defaultz | Linkz Trigger |

" |Free Run -

e Trigger Active—Select this check box for any
triggering to be performed.

e Trigger Mode—Select the desired mode for

triggering. Trigger Slope: |prg =
e Trigger Slope—Select the slope (POS or Trigger Level: |1, T
NEG).

Trigger Delay: 100, |m5&cﬂ
e Trigger Level—Enter a level for the trigger

event.

e Trigger Delay—A delay time prior to reading ok, | Cancel | | Help
after the trigger has happened.
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Polar / Scalar Measurement

The Polar action is used to perform a polar (or scalar) measurement across a tower @@ ‘

or turntable

Frequency Tab

There are two ways to specify the frequency in this action. When
only one frequency is shown, the polar measurement will perform
that frequency only. If the Set From Data check box is selected,
then multiple frequencies will be measured.

e Set From Data—Select the check box and a data
element to perform a measurement using multiple
frequencies.

e Frequency/ Span—Enter frequency (value and unit)
and span at which the polar measurement will be
performed.

e Ant Factor—Select a data element. The values from
this data element will be added to the reading to
correct raw data.

Polar / Scalar Measurement icon

Polar/Scalar Measurements
Optirmization Process | Pover | Tirnirg |
Input/Clutput | Pararneters |
Auction Frequency | Ingtrurnents |
Frequency: |3EI. | j
Span: |17 m
Ant Factar: |No Data j
[ Peak Search at each scan
v Auto Start
ReferenceValue: [

Ok | Cancel | | Help

e Peak search at each scan—When performing a polar measurement, you have two options. The default
measurement will tune the analyzer to the desired frequency and perform a polar measurement. If this
check box is selected, once the frequency is set up, a marker will move the peak to the center frequency of

the strongest point within the span.

e Auto Start—If selected, the test will run automatically without any further operator interference. In the
default/off position, upon execution an intermediate dialogue will prompt the operator for a frequency.

o Reference Value—The reference value entered will be set on the spectrum analyzer prior to the start of the

measurement.

Instruments Tab

The Instruments tab allows you to select which instruments are used during this test. A receiver and a tower or turntable
is required for this test to operate. If a separate preselector-QP (physically separate bus address) is present it can be
specified here. If the quasi-peak and preselector functions are internal to the receiver, they are not specified separately.

If the tower/turntable is not bus-controlled, select the Manual check box. During execution this will prompt the operator to

move physically to this position.
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Input/Output Tab

Select a data element to store the results of this measurement.

Parameters Tab

Polar/Scalar Measurements

Action | Frequency | Inztruments |
Optimization Process | Fawer | Tirning |
Input/Output | Parameters |

Tower T |

Or
Turntable: | Mo Data j
k. | Cancel Help

This is the same as other emissions actions and will not be described here.

Position Tower

The Position Tower action provides a control interface to move the tower to various
positions as well as change the orientation of the antenna (assuming this function

is supported by the tower).

<l

Position Tower icon

This is a standalone action that will normally be used for single position movements between different scans or

measurements. For tower movement within a Measurement action, see Scan Range on page 140, Scan Peaks on

page 2, and Common Name Page on page 2.

Position Tab

Three properties are controlled on the Position tab:
antenna height (in centimeters), antenna orientation, and

margin.

Antenna Height—You can move the antenna
height entering the desired number in the box
or by using the slider to move the relative
position up or down.

Polarity Only—When the check box is
selected, execution of this action will only
cause a polarity change on the tower. No
movement will be performed.

e

Position Tower

=,

Action Poszition | Linkz | tulbiple Positions
[ Palarity Orly
Antenna Height Polarization
j * Haorizontal
100
" Yerbical

cm
kd argin: |2 I
Pal. Timing: [2000. mz
Pal. Timing: |200.  ms

|
Ef

o]

Cancel | | Help
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Polarization—To move the antenna orientation, select the desired check box. If the antenna tower is already
in this position, no change will take place.

Margin—The margin setting defintes when the positioner will be commanded to stop before the actual stop
position. When movement reaches the desired position less the margin, the stop command will be sent to the
tower. If the margin is set properly, the tower will settle on the desired position. This setting will be site- and
test-specific because of the differences between positioners and the equipment placed upon them.

Pol. Timing—Most towers with polarity under remote control use an air control to change polarity. The
amount of time it takes for the antenna to rotate from horizontal to vertical, or vice versa, depends on the
weight of the antenna and the air pressure. We want to ensure that the polarity has completed movement
prior to any other movement or measurement. Polarization timing is a value, in milliseconds, that reflects how
long it takes the positioner to execute a polarity movement. The software will pause this period before
continuing its execution.

Links Tab

The Links tab selects the instrument to be used for the action. Click the arrow to display the available instruments, and
then select the tower instrument.

116

Clamp Device—A clamp is a specialized tower placed on the side to facilitate position of a current clamp.
This allows the user to move the clamp along the length of a cable to look for maximum emissions. The setup
for the clamp is identical to the tower; they both use meters along the length of the positioner. Select this
check box if you are using a clamp device.

Multiple Positions Tab

¥ o

Position Tower

Sequencing Active—The Tower and Action | Position | Lirik.z Multiple Positions |
Turntable actions allow the user to place two
links out of this action. This is not the normal

Start: fel)1]
characteristic of a TILE! action. The purpose of 100.
this is to allow the user to define a sequence, Stop: {400, e
with a tower or turntable step between, which Step: |50, cm
will continue to sequence until the positioner Mext Positior W -

has reached one of the limits. Select this
check box to make this active and then set the
start, stop, and step positions.

k. | Cancel | | Help

Start, Stop, Step, Next Position—At the beginning and end of a sequencing step, the positioner will move to
the start position and perform the sequence. It will move one step position at a time, checking to make sure
we are not at or beyond the stop position. It will then perform another sequence, step, and check again. Once
the stop position is reached it will exit to the second arrow out of the action. Specify the start, stop, step, and
next position values on the Multiple Positions tab.
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Position Turntable

The Position Turntable action provides a control interface to move the turntable to
various positions. This is a standalone action that will normally be used for single
position movements between different scans or measurements.

Position Turntable Position Tab

Position Turntable icon

e

Position Turntable

=,

The azimuth property is controlled in the Position tab, and
specifies the turntable position (in degrees). You can move

Action
the turntable position by entering the desired number in the
box or by using the slider to move the relative position up Azimuth
or down. IW J
e Margin—The margin setting is where the Degrees J

positioner will be commanded to stop before
the actual stop position. This setting will be
site- and test-specific due to the differences
between positioners and the equipment placed

Poszition | Linkz |

tulbiple Positions

b argir
[Degrees]

2
Retry Count: |50

Start/Stop Delay: 200

upon them.

Help

e Retry Count—When we first send the start movement command, we begin reading the turntable constantly
to determine whether it has reached the target. If we read the same position more than the number of times
specified in the Retry Count, an error is displayed. Failure to move is an error condition, but large turntables
require a fairly large amount of time to start movement. This parameter, along with Start/Stop Delay, works to

ensure accurate reading of the tower.

e Start/Stop Delay—When the start movement command is sent, the software will delay the time shown here,

in milliseconds, before sending other commands to the turntable.

Links Tab

The Links tab selects the instrument to be used for this action. Click the arrow to display the available instruments, and

then select the turntable instrument.
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Multiple Positions Tab

Position Turntable

Action | Pozition | Linkz Multiple Positions |
e Sequencing Active—The Tower and

Turntable actions allow the user to place two

Start: cmidegrees
links out of this action. This is not the normal U 4
characteristic of a TILE! action. The purpose of Stap: | 315, cm/degrees
this is to allow the user to define a sequence, atep: 145, cmdegrees
with a tower or turntable step between, which o
P Mext Pozition: |0 cm/degrees

will continue to sequence until the positioner
has reached one of its limits.

k. | Cancel | | Help

e Start, Stop, Step, and Next Position—At the beginning and end of a sequencing step, the positioner will
move to the start position and perform the sequence. It will move one step position at a time, checking to
make sure we are not at or beyond the stop position. It will then perform another sequence, step, and check
again. Once the stop position is reached it will exit to the second arrow out of the action. Specify the start,
stop, step, and next position values on the Multiple Positions tab.

Position EUT (GTEM Manipulator)

The Position EUT action is used to control an automated GTEM manipulator or X-Y }':%,T,
positioner. The position can be specified within two degrees of accuracy. The position Zz

can be selected from a set of predetermined values or specified in degrees. . )
Position EUT icon

Position Tab

The Position tab is used to move the current position of -
the manipulator. The position is defined with the azimuth Position EUT
and orthogonal controls, or chosen from a set of
predetermined values. Action | Position | Links |

e Azimuth—The azimuth, or x-axis, is defined Aczimuth Ortho Preset

as an X-Y positioner on the Links tab; the box [ [ - m
specifies the angle or position to which the
positioner will be moved when the action is J
executed. The value is read-only when the
value from the Preset list is selected, and j S
indicates the value from the selected preset

position. When the custom option is selected

in the Preset list, the user can input any I—IDK Cancel | Help
desired value from O to 360 degrees/cm. —
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e Ortho—The orthogonal, or y-axis, is defined as an X-Y positioner on the Links tab; the box specifies the
angle or position of the second degree of freedom for the positioner. The value is read-only when a value
from the Preset list is selected, and indicates the value from the selected preset position. When the custom
option is selected in the Preset list, the user can input any desired value from -180 to +180 degrees or
0 to 400 cm.

o Preset—The Preset list allows the selection of preset position information. The user can view a list of preset
conditions by clicking the arrow. Any value displayed in the list can be selected by clicking the desired value.
When a different position is selected, the azimuth/x-axis and orthogonal/y-axis boxes are updated with the
preset values from the selected position.

Links Tab

The Links tab is used to select the instrument that controls - .
the manipulator. The operator can view a list of the Position EUT
instruments by clicking the arrow.

Action | Position Links |
e Margin—The margin is a defined increment
which is the error in executing a stop Instrument:  Mane T |
command. If you are at 120 degrees and need
to go to O degrees, the action will start motion Margin: 12
in the correct direction. As we approach the Delay: [0
requested stop position, we are constantly
checking current position. As soon as we are {* Ortho-Azimuth Positioner %N Positioner
within the stop position minus the margin, the
stop command is issued. The margin, in effect,

is the motion delay required for the positioner I—I
(] Cancel Help
to complete a stop command.

e Delay—Some positioners will ignore commands if they are still in motion. Sending the stop command causes
the positioner to begin stopping, but if we send a command to move in another direction, it will be ignored if
the stop has not been completed. This delay is the period of time between issuing the stop command and
sending the next motion command.

e Ortho-Azimuth Positioner/X-Y Positioner—This action will control either an ortho-azimuth positioner or an
X-Y positioner. Selecting either of these affects the Presets default on the Position tab.

Switches

There are six types of switch interfaces. At this time ‘ | ‘ ‘ | ‘ ‘ | ‘ ‘ | ‘ ‘ | ‘ ‘ | ‘ ‘ | ‘
documentation is available only for Switch Setup, ]/ I/A ]/B I/C ]/D ]/E l/ﬁ

which is described in the following section.

Switches actions

Some switches allow the user to automate Immunity testing for EUT failures. Most of these are versions of the
Switch Setup action which are created to allow measurement of voltage rises, voltage drops, open/close relay states, and
switch positions.
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Switch Setup

|
This Switch Setup action allows the user to manipulate GPIB-controlled switch devices. l’ H
This action is also used when performing automatic failure analysis. '

Switches Tab

The Switches tab allows the user to control the state of up
to 10 switches, either selectivity controlling an individual
switch or by using the All On, All Off, or All N/C option
buttons to control the state of all the switches.

Instrument/Switch Tab

The Instrument/Switch tab specifies the instrument to be
used during the execution of this action. You must select
an instrument from the list.

¢ Instrument—Click the arrow and select the
appropriate instrument.

e Slot/Pin—When reading switches, it is
necessary to specify the slot and pin; enter
these here. If you need to monitor multiple
switches, configure each separately.

e Number of Tries—When used for pass/fail
analysis, this setting determines how many
times the switch will be read before returning
control to the Immunity test. If the EUT has a
slow response, you might need to set this
value to a larger number to trap failures.

Switch Setup icon

e

Switch Setup
Action Switches |nztrument Switch |
" All0n Al Of " AllMAC
1 23 A 5 6B F 8 9 10
NAD: |6 | || || |6 | || | 6o |6 | [te)| || |2w
[ el Mol el f ol Rl al B Fal B (al B (el B el e
1 el 0 I 0 I ol 0

ak | Cancel Help

e

=,

Switch Setup

Action | Switches Inztrument/Switch |

Inztrument:  |None ﬂ

Slat: |0
Mumber of Tries: |1
Delav Between Tries: |0

[ Trigger on start of frequency DMLY

k. | Cancel | | Help

e Delay between Tries—When used for pass/fail analysis, this setting determines the delay time between

each try.
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e Trigger on start of frequency ONLY—This can be used to trigger an action at the start of testing each
frequency, such as the need to reset a switch before testing for a failure. Select this check box if you want to
trigger this only on the start of frequency.

About Switches A,B,C,D

: : . | | | | )
Though there is no documentation on these switches, l I I l H I I/E
following is a description of the drivers. Go to rA rB ' r(: : rD =
http://support.ets-lindgren.com for help with these actions. Icons for switches A, B, C, D, and E

A Control switches and relays using the HP3497A or other DAQ.
B Controls switches with multiple digital lines.

C Controls switches and relays using the HP34970A.

D Controls remote GPIB switches and reads instrument channels.

E Controls remote DAQs and reads/stores channels states.

EMSwitch
The switch is to be used with the EMSwitch™ RF Switch
Plug-in Card.
EMSwitch Icon
e Instrument—Click the arrow and select the ’
appropriate instrument. | SThee L s

Action  Instrument./Switch l Sw'rtches]

e Number of Tries—When used for pass/fail _
analysis, this setting determines how many _ Instrumert: hd
times the switch will be read before returning _ Numberof Tres 1
control to the Immunity test. If the EUT has a Delay Between Tries:|0
slow response, you might need to set this Delay After Faiure (Reset Time):|0
value to a larger number to trap failures. ' [| Trigger on stat of frequency ONLY

| [~ Bxecute in Pass/Fail Call
e Delay Between Tries—When used for

pass/fail analysis, this setting determines the ' oK | Cancel Help
delay time between each try. L

o Delay After Failure (Reset Time)—Sets the delay time before a Reset command is sent to the switch.

e Trigger on start of frequency ONLY—Can be used to trigger an action at the start of testing each
frequency, such as the need to reset a switch before testing for a failure. Select this check box if you want to
trigger this only on the start of frequency.

e Execute in Pass/Fail Call—Will allow the Immunity action to call this action during a Pass/Fail call.
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Switch Setup %
Action | Instrument/Switch ~ Switches I
Module Type: EMSwitch 7000-003
Switch: A B
e Switch Positions—Select switch A or B and Postion: |1 |3
the position for each.
QK Cancel Apply Help
Call Action
Call Action is to be used to make a cellular call with a cellular base station emulator
or telecom tester. This can be used with the Immunity Test action to perform
Audio Breakthrough testing.
The telecom tester needs to be installed to complete the setup. See Device Config Call Action Icon
Tab on page 2 for the steps to setup the telecom tester.
Action Tab
| Make a Call Connection or Disconnect M1
Action I Device Config I Setup Calling Test I
Name: Ii
[~ Do Net Show in Audit Trail Sequence: ID
Product Mame:
Telecom Tester Setup the Call DLL
e Name—Type the name to be displayed Version: 504542 DLL CalSetupdl
) 22012 Date: Jul 02, 2012
in the flowchart.
ITI Cancel Apply Help

122 Ancillary Actions



Device Config Tab

e Telecom Tester—Select the telecom

tester that is listed in the Instruments Make.a Call Connectiogagllissannesh ——4 i
section. Action Device Config | Setup Calling Test |
Configuration—When selected this will e — -
o onfiguration—When selected this wi
provide another interface that will list the Confgurston: [ps60GSWM PCS = ]
available protocol settings (see the next _ I
. . Error Test Frame (bit) Court: |2000 [Rea |
section, Selecting the Telecom Tester
Interface). Downlink Traffic Channel #: 512
e Error Test Frame (bit) Count—Select
the appropriate call quality parameter
and enter the number of units to be used
as a reference.
Ll
e Downlink Traffic Channel #—Enter the [ ok | Cancel Apply Heb ||
channel used for the downlink. , -

Selecting the Telecom Tester Interface Tab

[~ -
Instrument:AG_8960_ABT [

—

To install the interface for the telecom testers, the
following steps are required for setup in the
Instruments section.

Instrument  Driver | Driver Infol Address I VISA I Communication Tester Settings I

File: |ETS_CTinterface ins

F|Elt"11|c:"--.TILE5"--1'ns’crl.|mn3r|ts"--.
e File—Browse to find the Browse | Load |
ETS_CTIinterface.ins file.

[ Do Mot Use Driver [ Passive Device

A new tab will display, Communications Tester
Settings.

QK I Cancel Apply Help
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Address Tab

e Communication—Select VISA.

e Primary and Secondary—These are
not used.

VISA Tab

e VISA resource name or Alias—Select
the connection to the telecom tester.

e Terminate Read on EOS—This is
required to work with the
ETS_CTInterface as well as any
simulated instruments.

Ancillary Actions

Instrument:AG_8960_ABT

e ~)

Instn_lmentl Driver I Driver Info  Address |‘u’|5.ﬂt I Communication Tester Settings I

Communication: IVISJ‘\ hd I
Primary: 14 hd
Secondary: I Mone - I

o]

Cancel Apply Help

Instrument:AG_8960_AET

=)

Instrument | Driver | Driver Infol Address  VISA |Communicatinn Tester Seﬂingsl

Walidate |
VISA resource name or Alias:

[TCPIPO:Jocalhost: 4321::SOCKET |

v List VISA sliases in dropdown

¥ Teminate Read on EQS

EQS Byte |1D Timeout {ms) |1DDDD

o]

Cancel | Aoply Help




Communication Tester Settings Tab

e Configuration File—Select the ... button and then select the appropriate configuration from the displayed

list.

Instrument:AG_8960_ABT &=

Instrument | Driver | Driver Info | Address | VisA  Communication Tester Setings |

Configuration File

[Agilent 8960 Series 10 GSM.ect ~l . |

O Equipment Control Panel

=

5] [ |

=) Communication Testers
Agilent 2960 Series 10 1:EV-DO
Agilent 2960 Series 10 AMPS
- Agilent 8360 Series 10 COMA
i CDhA 2000
s 10 GSM
h 5 10 TD-SCOMA
Agilent 8360 Series 10 WCDMA
Throughput Testers

Agilent 8960 Series 10 GSM Driver
[Right click to add new equipment definition]

Setup Calling Test

e Testing Cell Power—Enter the transmit
power level for the telecom tester.

e Testing Traffic Power—Enter the
power level for the EUT.

e Time Out—Set the number in mS for

the timeout flag to stop looking for traffic.

e Connect/Disconnect—These actions
can be used to make a call or to
disconnect a call.

-
Make a Call Connection or Disconnect

Action | Device Config  Setup Calling Test l

Testing Cell Power: -60 dBm

Testing Traffic Power:

T

Time Out:  |1000 ms

&+ Connect

" Disconnect

oK | Cancel

Help

Ancillary Actions
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9.0 Emissions

Emissions Actions

=7 R A E ] kel

Range (Trace) Type Measurements

Range measurements are typical of spectrum analyzers and
scanning receivers. They require a start and stop frequency along
with bandwidth and sweep times (SA) and measurement times (Rx).

The two main scanning type measurements are Measure Range and I‘ ! .I ‘ /o EEEN < E‘
Pre-Scan. The Measure Range action is the simplest since it does : : ' :
not use positioners. It is a staple of MIL-STD tests and conducted Range Type Measurement actions

emissions tests. The Pre-Scan action (formally Optimize) is used with
turntable and tower positioners.

Measure Range

The Measure Range action is used to configure the measurement of a range of frequencies —_
used by a receiver or spectrum analyzer. The measured data is stored in the specified E
data element. The operating conditions for the receiver or spectrum analyzer are set in the '
Measure Range Parameters tab. The Measure Range action requires one data element for Measure Range icon

storage of the results and at least a receiver or spectrum analyzer. These parameters are set
on the Links tab.

Frequency Tab

The Frequency tab allows the operator to select the range Measure Range
parameters over which measurements will be taken.
Trigger In | I onitor | Boaokmarks |
e Start Frequency—Enter an appropriate number in the Parameters | Options | Special |  TriggerOut |
Action Frequency | Arnplitude | Links |

box and select the units.

e Stop Frequency—Enter an appropriate number in the

[~ Harmonic
box and click the arrow to select the units. Start Frequency: |30, MHz |
Stop Frequency: |1. |I3Hz j

o # of Ranges—Entering a value sets the number of

ranges. When this action is executed, the frequency # of Ranges: |1 Ml [Pauee 2iezei Ee

| Continuous in Pause

span between the start and stop frequencies is divided SesiE

into the number of ranges specified. This is true for ®lopices (O Uiz et

spectrum analyzers only. This item is ignored for true ITI — | Help
receivers.
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Unique scans are made of each frequency range with the results collected into a single data element. The
number of points in the data file is the product of the number of ranges and the number of measurement
points per scan for the instrument connected to this action.

In designing the measurement, knowledge of the capabilities of the analyzer/receiver is critical. If the
spectrum analyzer has a 401 dot resolution (a common setting), then when you do a scan the instrument will
only send 401 points, regardless of the bandwidth you specified in the parameters. If you are making a
measurement from 30 MHz to 1000 MHz with a 120 kHz bandwidth, you need 8,083 points ({1,000,000,000-
30,000,000}/120,000). If the analyzer only reports 401 points, you need to break this frequency range into at
least 20 ranges to obtain a reasonable accuracy. For this reason, you might want to design a scan with broad
bandwidths, calculate the peaks, and run a measurement of the peaks only with the narrow bandwidth.
Experimentation by the user is recommended.

Pause at each range—If there is more than one range, selecting this will cause the software to pause
between each range and let the user choose to retry the range, store the value, or cancel the test.

Continuous In Pause—When you pause, the receiver will continue to sweep during the pause.

Scaling—The Log Scale and Linear Scale option buttons are used to select the appropriate frequency
range scaling. If the range is 30 MHz to 1 GHz with log scaling selected, the frequency range will be adjusted
to measure the number of ranges per decade across the stated frequency range. For example, if you entered
30 MHz to 1 GHz for the frequency range and set the ranges to 2 in log scale, you would get a decade from
30 MHz to 300 MHz broken into two ranges and then another sequence from 300 MHz to 3 GHz broken into
two ranges. Since our ending frequency is only 1 GHz, actual number of ranges in the last decade would vary
depending upon the logarithmic steps. The default is linear scale.

Measure Range
From File—Select the From File check box if you : :
) ; Trigger In | b onitor | Bookmarks |
wish to read in the frequency data from an external Parameters | Options | Special | TriggerOut |
file. This data must first be imported into a file-type Action Frequency | Ampitds |  Liks |

data element. The data should be comma-separated
variables with column one identifying the frequency
and column two identifying the value. For this feature
to work, the frequency list (from the data file) should
represent pairs of start and stop frequencies. If the
number of data elements is not even, this feature will
return an error. You can still utilize the Pause at each
range and Continuous in Pause options when using

From File. oK | Cancel Help

[~ Harmanic

| Pausge at each range
[ Continuaus in Pause
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Measure Range
e Harmonic—The Harmor_1ic option allows this action to [ e Bockmarks |

be used to measure a primary frequency Pacameters | Options | Special | TiggerOut |
(Start Frequency) and then take measurements at a T Faer | Angitude | Links |
specific number of harmonics. At each frequency, a
span for the range measurement will be established =]
using the Bandwidth parameter. In the example shown Start Frequency: |30. [MHz ]
here the software would scan from 29.5 MHz to Bandwidth:  |1. [MHz |

30.5 MHz, 59.5 MHz to 60.5 MHz, and 299.5 MHz to
300.05 MHz. These 10 scans (primary plus nine
harmonics) are combined into one data array. The
Pause at each range and Continuous in Pause
options are available in this mode.

Harmonic Count: |10, [ Pause at each range
[ Confinuous in Pause

|t |

Start Frequency—Enter the desired primary frequency. This will be the first frequency measured. All

harmonics are calculated from the frequency.

e Bandwidth—Choose an appropriate bandwidth for the analyzer to take a sweep. This is the same as a span.

e Harmonic Count—This value determines the number of harmonics measured. The primary frequency is the
first harmonic.

Amplitude Tab

The Amplitude tab allows the operator to select the reference Measure Range X

level and attenuation levels to be used with the spectrum — [ o e |

analyzer during each scan. These values may be ignored for Monitor | TrggerOuwt | Trggerln | Bookmarks |
Action ] Frequency Amplitude ] Datal ] Instruments ]

some EMC receivers, especially the Reference Level
specification.

Reference Level: |1 00

|dBuv  ~|

[+ Fixed Reference Level

Attenuation Level: [10dE -

e Reference Level—This a function of both the
noise floor of the instrument and the maximum
expected signal. If you are working in an anechoic
chamber, you could set this to 60-80 dB and take
valid readings. But on an OATS, this would put the
analyzer/receiver in saturation. Enter an
appropriate number in the box and click the arrow
to select the units.
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o Fixed Reference Level—During scans the default behavior is to set the reference level specified and is not
changed during the various scans. If this field is deselected the behavior changes slightly.

The specified reference level is set at the start of each scan, but after the information for the analyzer is
downloaded, it is checked to determine if there are any values within 10 dB of the reference level. If there are,
then the reference level is stepped up 10 dB and rescanned. This procedure continues until the maximum
signal is within the current range of the analyzer display or we have reached the maximum. This will ensure
that it will report accurately the total signal strength. Some analyzers will report a signal that is off the screen,
but others report numbers that are not accurate. For this reason, this option will allow accurate measurements
under these conditions. This procedure does have one side effect that concerns most users: when we
combine the multiple scans together, the apparent noise floor will shift depending upon the changes made to
the reference level.

e Attenuation Level—Use this field to select the attenuation level to be used for the scans. This allows you to
adjust the attenuation to match the environment or EUT. You can choose values from 0-60 dB or AUTO. We
do not generally recommend AUTO; some spectrum analyzers change other settings within the analyzer
when the attenuation is set to AUTO. If you test this to ensure the performance is what you expect, it can be a
very easy method of controlling the analyzer response to high ambient fields.

Datal Tab
[ Measure Range @1 1

The Datal tab is used to identify the data storage element to _ _ _ _

. . . . Parameters ] Receiver Functions ] QOptions I Special ]
be used by this action. When the action is executed, the data Mortor | TrggerOut | Taggerin | Bookmarks |
element is resized to the product of the number of ranges and Action | Frequency | Ampltude  Datal ] Instumerts |
the number of measurement points per scan for the instrument Measurement Data: >
connected to this action. If no errors are detected during the Calculated Data

Available: Selected:

execution, the data is marked as valid and the frequency and
amplitude data are set for each point measured.

To select the data element click the arrow in the
Measurement Data list and then choose the appropriate
elements from the list.

e Calculated Data—Within this action the normal return value is the raw data from the scan. Often the user will
want to view corrected data while a test is still executing. Data is corrected in TILE! through math equations; if
an Equation data element is selected at this point, the equation will be executed between each range and
thus all graphs and tables that use that data will be updated to reflect corrected values. Select here the
Equation type data element that will be executed.
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Instruments Tab

The Instruments tab is used on almost all measurement | Range (S |
actions and is intuitive as to what instrument to install in the ]
. . Parameters ] Receiver Functions ] Options ] Special ]
appropriate window. Manitor ] Trigger Out ] Trigger In ] Bockmarks |
Action ] Frequency ] Ampliude ] Datal Instruments
Receiver—Identifies the instrument from which
measurements will be taken. Click the arrow to display the 1 Recaiver: hd
defined instruments. One advantage of the TILE! system is the 1 QP Detector: | None |
ability to quickly change test instruments. If you design the Preselector:|None E
parameters and frequency ranges to match all the
instruments, then you can change instruments during a test by
simply changing the linkage in the Instrument window. The
names used on the Instrument linkage in each action will
automatically adjust to the newly defined instrument. : [ ok | concel | | Help

o QP Detector—Specifies the QP detector that will be used for the measurement. Only select an instrument if
you have a physically separate box for QP measurements. This is true of both the HP85650 QP Adapter and
the Anritsu MN1602a. If the analyzer/receiver has a built-in QP function do not specify an instrument in this
box.

If a QP adapter is selected, the performance of the test will change slightly. When using an HP8566/8 with the
HP85650 QP adapter, the manufacturer specifies a set of matching RF and video bandwidths to match the
RF bandwidths of the QP adapter. The TILE! software will set the analyzer to these matching bandwidths
when using the parameters settings on the QP adapter. If you want a specific bandwidth on the analyzer, do
not specify the QP adapter in this box and the software will only set up the analyzer.

e Preselector—Specifies the preselector that will be used for the measurement. You only need to select an

instrument if you have a physically separate box acting as a preselector. If the analyzer has this function
built-in, do not specify an instrument in this box.

Monitor Tab

Measure Range ﬁ

Monitor Active—Selecting this check box turns

on the Monitor action. Parameters ] Receiver Functions ] Options ] Special ]
Action ] Frequency I Amplitude I Datal ] Instruments ]
e Monitor Instrument—Defines an instrument to be Morior | TiggerOu | Trggerln | Bookmaks |
read during each sub range.
Monitor Instrument: |Nnne ﬂ
e Monitor Data—Defines the data element where Monitor Data:  [No Data -]

the monitor instrument readings are stored. £ hrne Gt Eremaey L

" Store Middle Frequeny nSmment as Receiver,
. the actual marker
e Store Start, Middle, Stop Frequency—The " Store Stop Frequency  Frequency is stored.
monitor is read and the amplitude is stored in the

monitor data. A frequency will be assigned from

these three options. 0K | Cancel Help
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Parameters Tab

The Parameters tab is used to specify the instrument setup

for this measurement. [(r—— Range ——

« RF Bandwidth—The resolution bandwidth (RBW) Moritor |  TiggerOu | Trggerln | Bookmaks |
. . i . . Action ] Frequency I Amplitude ] Datal I Instruments ]
is the value for the internal filtering used by either Parameters = e [ o |
the spectrum analyzer or receiver during the RF Bandwicth [[ET - S ~ |
measurement. This value is usually mandated by VEW{ Analyzer: [300kHz v
the specification that the user is measuring Step Size if Receiver: |120 [kHz =]
against. MNumber of Sweeps: |1
If you select an RBW that is not supported by the ;tz:p;::::jz::z,]—_‘ %‘ %
instrument being used, you will not get a warning N e
message. Instead, the instrument driver will
choose the closest bandwidth that is supported. If
you specified a QP adapter on the Links tab, the [ ok | Cancel | | Heb
RF bandwidth will be set for the QP adapter.

VBW if Analyzer—Spectrum analyzers use a video filter as part of the measurement/display cycle.
Generally, the video bandwidth (VBW) should be equal to or greater than the RBW. A good rule of thumb is
three times the RBW. Set this value as needed or required. This value is generally ignored when doing
average measurements using spectrum analyzers since the CISPR methodology requires the use of the
minimum VBW that is supported by the instrument.

Step Size if Receiver—The step size sets the increment that will be used by the receiver during the
measurement scan. Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they
take numerous individual measurements and often display this as a continuous sweep. The step size
determines the number of points; it is found by considering the stop frequency minus the start frequency, and
then dividing the result by the step size.

Number of Sweeps—A setting greater than 1 will put the analyzer in Max Hold and the specified number of
sweeps will be made. For EMC receivers, the software will sweep the receiver the number of specified times
and hold the peak value internally.

Sweep Time (Analyzer)—The sweep time (ST) is the amount of time used by the analyzer to perform one
continuous sweep (from start to stop). The actual time per measurement step is the ST divided by the number
of points per sweep (set by manufacturer). Enter an appropriate number in the box and click the arrow to
select the units.

Setting this value to greater than 10 seconds can cause the instrumentation to time out. If this
happens, change the GPIB/setup/timeout settings in the instrument definition to a value higher
than the sweep time. See Timeout on page 2 for more detail on sweep times over the GPIB bus.

Meas. Time (Receiver)—True receivers take individual measurements and then group this information into a
sweep result. The measure time (MT) is the time increment per frequency step.

Detector—Selects the measurement detector desired for this scan. The available options are Peak,
Quasi-Peak, Average, and Sample. Click the arrow to select the appropriate type.
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Options Tab

The Options tab controls the state of the action when it starts

execution. Measure Range li—E-J
i i i i . Monitor l Trigger Out l Trigger In l Bookmarks ]
Generally speaking, with Auto Start selected, this action will Acion || Freqiency | Ampitude | Datal | instuments |
execute a measure range function as defined. The Auto Save Parameters |  Receiver Functions Options | Special |
between each Range and Start Range settings allow you to
restart an action in someplace other than the start. W' AutoStart
[ Auto Save between each Range
e Auto Start—The default setting is on; when this
Start Range: o

check box is selected, this action will execute as
defined. If this check box is deselected, then an
intermediate dialogue will appear, prompting the
operator for start frequency/stop frequency. This
option is most useful in engineering evaluation ’—|
where you would be zooming in to take detailed X Cance b
measurements of specific frequency ranges. '

With Auto Start selected, you are taking a defined executing step such as a compliance test.

Be aware that if the Auto Start check box is deselected, a different dialogue box will appear when this action
is executed. You will be able to change the harmonic and continuous options each time the action executes.

e Auto Save between each Range—With this check box is selected, when multiple sub ranges exist, a
complete profile save will execute between each range. In the event of a catastrophic failure you can restart,
edit, and change the start range and begin a test at an intermediate sub range.

e Start Range—If multiple sub ranges are defined, this value represents the starting sub range for the
execution of this action. If the start range is greater than 0 and there is no data in the data element, you will
not have valid readings in the earlier sub ranges.

Special Tab

Measure Range

The settings on the Special tab only apply to General _ _ _
Motors W3100G 3.2.1. In this requirement, GM has defined a very Action | e _| duuds || Wite |
specific methodology for determining the number of sweeps. It Tiggerin | Moy | Johmals |

. . . Parameters | Optioks Special | Trigger Out |
changes dynamically based upon repetitive max marker readings.

Sweeps will continue until the maximum of two repetitive sweeps is inimum {2 g8 Cycle|s Count
less than a defined value in dB.

¢ Minimum dB—Defines the minimum value in dB.

e Cycle Count—The maximum total number of sweeps
before proceeding to the next sub range. The
instrument is in Max Hold during all sweeps. l—l

oK.

Cancel Help
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Trigger Out Tab

The Trigger Out tab is used to trigger an external oscilloscope o
measurement.
Action | Frequency | Arnplitude | Links |
e Trigger Active—Select the check box to activate this Tiggerln | Monber | Bookmaks |
feature. Parameters | Options | Special Trigger Dut |
e Trigger Mode—Specific mode setting for the
oscilloscope prior to triggering. Trigger Mode: | Fres Run v |
. . Trigger Slope:| POS -
e Trigger Slope—Sets the slope of the oscilloscope
reading to positive or negative. Trigger Level 1. miv >
e Trigger Level—Defines the amplitude of the auto Trigger Delay: 7 uSec >
trigger for the oscilloscope.
e Trigger Delay—Delay time on the oscilloscope after [ ok ] conce | | Hep |
triggering.
Trigger In Tab
e External Trigger—Select the check box for the external event to trigger.

e Trigger Action—Defines an action on the flowchart that controls t

Measure Range Dialog Box

he trigger event.

When executed, the Measure Range dialog box will open. This gives the user i =
visual information on the current step, start and stop frequencies, and a Stop -
button to halt execution of the action. Rarge |1_ of [1_
St |30DOMHz

If the Stop button is clicked the action will terminate at the end of the current Stop [TOGHz
GPIB operation (this range scan). The Pause button will pause execution after
the current analyzer scan, but prior to the next scan. With this option you can
manually check a reading and then retry the scan, capture the current scan, or Sop ‘ Paims
cancel execution.

Measure Range Extended
The Measure Range Extended action is the same as the Measure Range action except Eﬂ": l

that it adds the ability to measure two ranges (like peak and average) at the same time.

It has two data pages and two detectors on the parameters tab.

Measure Range Extended
icon
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Pre-Scan

The Pre-Scan action is used to perform a measurement of a range of frequencies, using SRE

either a receiver or a spectrum analyzer, optimized for both tower and turntable maximums. SCAM
This action optimizes two orientations (both tower and turntable), but either orientation can be '
ignored. The maximum value is stored along with the angle and height that were determined Pre-Scan icon
during execution.
Freq — Analyzer 1 Tab
The Freq — Analyzer 1 tab allows the operator to select the
range of parameters over which measurements will be taken. g
e Start Frequency—Enter an appropriate number Pasamisters - Analyzer 1 |
in the box and click the arrow to select the units. Tower Defauks | Instuments | Timing |
: , Data - Analyzes 1 | Towet/Tumtable |
° Stop Frequency_Enter an appropriate number in : e
, _ Action | Freq-Analyzer 1 ||  Ampltude |
the box and click the arrow to select the units. e
_ Stast Frequency 30 MHz =]
e No. of Ranges—Enter a value in the box to set :
Stop Frequency. |1 |GHz =]

the number of ranges. When this action is

Mo. of Ranges{w
executed, the frequency span between the start i
and stop frequencies is divided into the number of St * LogScale % LinearScale
ranges specified. Unique scans are made of each
frequency range with the results collected into a
single data element. The number of points in the
data file is the product of the number of ranges [ ok ] cance Helo
and the number of measurement points per scan
for the instrument connected to this action.

[~ Augomatic Pause

In designing the measurement, knowledge of the capabilities of the analyzer/receiver is critical. If the
spectrum analyzer has a 401 dot resolution, then when you do a scan the instrument will only send

401 points, regardless of the bandwidth you specified in the parameters. If you are making a measurement
from 30 MHz to 1000 MHz with a 120 kHz bandwidth, you need 8,083 points. If the analyzer only reports

401 points, you need to break this measurement into 20 ranges to obtain a reasonable accuracy. For this
reason, you might want to design a scan with broad bandwidths, calculate the peaks, and run a measurement
of the peaks only with the narrow bandwidth. Experimentation by the user is strongly recommended.

e Scaling—The Log Scale and Linear Scale options are used to select the appropriate frequency range
scaling. If the range is 30 MHz to 3 GHz with log scaling selected, the frequency range will be broken into two
types of sub ranges. For each decade, you will have the number of ranges specified. In this example, we
would break the 30 MHz to 300 MHz range into 10 separate scans. The range from 300 MHz to 3 GHz would
be split into the same 10 ranges, but we would terminate the measurements on the last scan up to 1 GHz.
The default is linear scale.

e Automatic Pause—Automatically pauses the test between each sub range. If only one range or sub range is
defined, it will not pause.
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Amplitude Tab

. pn

Dptimize Measurement
Parameters - Analyzer 1 |
Reference Level—The reference level is a Tower Defauls | Instruments Timing |
function of both the noise floor of the instrument Data - Analyzer 1 | Tower/Tumtable |
and the maximum expected signal. If you are Action | Freq- Analyzer 1 Amplitude
working in an anechoic chamber, you could set Analyzer 1:
this to 60-80 dB and take valid readings. But on an Reference Leve!/100] jdBuv =]
OATS, this would put the analyzer/receiver in Allenuationi 10 ~|  dB
saturation. | Dual Receiver
Analyzer 2:
Enter an appropriate number in the box and click Reterence Levet| 100, |dBuv =]
the arrow to select the units. Attenuation| 10 | B
Ok, | Cancel | | Help

e Attenuation Level—Specifies the attenuation level to be used for the scans. This allows you to adjust the
attenuation to match the environment or EUT. You can choose values from 0-50 dB or AUTO. We do not
generally recommend AUTO; some spectrum analyzers change other settings within the analyzer when the
attenuation is set to AUTO. If you test this to ensure the performance is what you expect it can be a very easy
method of controlling the analyzer response to high ambient fields.

e Dual Receiver—This action has an option to utilize two different analyzers and towers to speed testing. See
Two Receiver Option on page 140 for more information.

Data - Analyzer 1 Tab

The Data — Analyzer 1 tab allows the user to specify the
storage data elements for the maximum value and the related
tower and turntable positions for this maximum.

Dptimize Measurement

Action | Freq - Analyzer 1 | Armplitude
e Max Level—lIdentifies the data storage element to Parameters - Analyzer 1
be used to record the maximum value. When the TowerDefaults | Instuments | Timing

S,

Data - Analyzer 1 | Tower/Turntable

action is executed, the data element is resized to
the product of the number of ranges and the
number of measurement points per scan for the
instrument connected to this action. If no errors
are detected during the execution, the data is
marked as valid and the frequency and amplitude
data are set for each point measured.

M ax Lewel: N

tax Positionerl [Twr]; |Mo Data -
Max Fositonei2 (TT): [NoData~ + |

[ Check in Continuous Maode
[ Use Max Hold on Receiver

To select the data element, click the arrow, and
choose the appropriate data elements from the
list.

Cancel Help

o]
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Max Positionerl (Twr)—Identifies the data storage element to be used to record the height or angle of the
maximum value. This is dependent upon whether you are using a tower or turntable controller as Positionerl.
If a positioner is identified on the Instruments tab, a data element is mandatory.

To select the data element, click the arrow, and choose the appropriate data elements from the list.
Max Positioner2 (TT)— Identifies the data storage element to be used to record the height or angle of the

maximum value. This is dependent upon whether you are using a tower or turntable controller as Positioner2.
If a positioner is identified on the Instruments tab, a data element is mandatory.

To select the data element, click the arrow, and choose the appropriate data elements from the list.
Check in Continuous Mode—When this check box is selected the turntable (Positioner2) will be put into
continuous motion instead of stepped motion.

Use Max Hold on Receiver—When this check box is selected, the instrument will be put in Max Hold during
all sweeps. If this check box is deselected (the default), single sweeps will be taken and the maximum will be
kept internally.

Tower/Turntable Tab

The Tower/Turntable tab determines the range of motion for - ..

the two positioners. If a tower is selected for a positioner Optimize Measurement
(usually Positionerl), then all references are in centimeters. If
a turntable is selected, then all references are in degrees.
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Action | Freq - Analyzer 1 | Amplitude |

Parameters - Analyzer 1 |

. . . . Tower Defaults | Instruments | Timing |
Margin—The margin setting is used to control the Data - Analyzsr 1 T ower/T umtable
slippage of the positioner. The stop command will ooy enl] | Floserer (17
be sent to the positioner by an amount equal to Statt [jop,  om o dearees
the stop position margin. This setting will be Stop: [400. em (315, e
site- and test-specific due to the differences Step: |50 em |45 demoes
between positioners and the equipment placed Margin: [5, e [5 demsms
upon them. Polarization

* Horizontal ¢ Wertical " Do Mat Set
Polarization—Select the appropriate polarization

for this measurement test. If the positioner does
not have control of the polarity, no action is ok | cance el
performed.
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Tower Defaults Tab

Dptimize Measurement
Data - Analyzer 1 | Tower/Turntable |
Action | Freq - Analyzer 1 | Amplitude |
Parameters - Analyzer 1 |
e Tower Upper/Lower Offset—When rotating an Tower Defaults | Instuments | Timing |
antenna from horizontal to vertical, some
antennas will have the potential to touch the floor. Tower Upper Offset: |0,
The offset value (up.perllower) is a physmgl Tower Lowe Offst: [
amount the tower will move up or down prior to
rotating the antenna polarity in order to avoid this Tower2 Upper Difset. o,
potential problem. Tower2 Lawer Offzet: |0,
0K | Cancel | | Help

Optimize Measurement Instruments Tab

The Instruments tab is used to identify the instruments from

which measurements will be taken. One advantage of the Optimize Measurement
| . . . .
TILE! sy_stem is the ability to quickly change test instruments. If D.ata - Analyzer 1 | Caloulations |
you design the parameters and frequency ranges properly, Action | Freq- Analyzer | Amplitude |
then you can change instruments during a test by simply Tiving |  Perameters-Anchoer1 | Bookmarks |
changing the linkage in the Instrument window. The names Towsr/Tuntable |  TowerDefauks | Instruments
used on the Instrument linkage in each action will
. . . . Spectum Analyzer: {58
automatically adjust to the newly-defined instrument.
[P Adapter; [GP -
Positonerl and Positioner2 must be a tower or turntable, but Preselectar: | PreSelect | Manual
there is no requirement for which instrument occupies which Pasitioner] [Tl | T e ~
precedence. If Check m_Contm_uous_Mo_de is not set on the Positioner? (T} [TumTable m
Data-1 tab, then the logic of this action is to perform the full
range of Positionerl steps prior to stepping to each position of
Positioner2. If Check in Continuous Mode is set, then the
. . . . OF. | Cancel | | Help
Positioner2 is rotated completely for each step in Positioner1.

-

o QP Adapter—Specifies a QP detector only if there is a completely separate instrument for this function.

e Preselector—Identifies a preselector only if there is a separate instrument. This also needs to be identified.
Click the arrow in each instrument list to display the available instruments.

e Positionerl (Twr) /Positioner2 (TT)—The choice of positioner determines whether angular and/or height
information is captured during the execution of this action. The instrument needs to be identified on the
Instruments tab. Click the arrow in each instrument list to display the available instruments.
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Timing Tab

Tower/Turntable Start/Stop Timing—Once a
stop command is issued, this value is checked to
determine a wait time before any other commands
are sent to either the tower or turntable. If the
braking system responds slowly, or if it has no
braking system, this parameter ensures that a
command to change direction is not issued before
stopping has completed. On some older
positioners, if you send a stop command and
immediately send a change of direction command,
the second instruction will be ignored if the
positioner is still in motion.

-

Dptimize Measurement

-

Data - Analyzer 1 | Tower/Turntable

Action | Freq - Analyzer 1 Amplitude

Parameters - Analyzer 1

Instruments

Tower Start#Stop Timing: | 200] ms
Turntable Start/Stop Timing: | 200. ms
Folanty Timing; | 2000. ms

Ty Count far Twr/Turn: |50

Tower Defaults | Timing

o]

Cancel Help

When a start command is sent, some towers and turntables exhibit brush noise during the initial start surge.
The start/stop timing value is an amount of delay that will be put between the start command and the next
instrument read/motion. This will ensure that noise is avoided as much as possible. Some larger turntables
take a significant amount of time to start. This delay will ensure that a count error will not take place. A count
error is when the positioner is read more than the amount specified in Try Count for Twr/Turn and there has

been no motion detected.

Polarity Timing—This setting determines how long the software will wait after issuing the polarization
command (either to go to the vertical or horizontal orientation) before any motion is started. Most towers have
no feedback to determine whether polarization has executed, or what polarity they are in, so this command

allows the user to set a delay time prior to any further motion of the tower.

Try Count for Twr/Turn—When an up/down or counterclockwise/clockwise motion command is sent the
software reads the controller looking for the current position. If it does not change in a given number of reads,
the tower/turntable is assumed to be non-functioning. This try count value allows the user to control how
many times the controller is read before this error is declared.
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Parameters Analyzer 1 Tab

The Parameters — Analyzer 1 tab is used to specify the
instrument setup for this measurement.

= |

) ) ) Optimize Measurement
e RF Bandwidth—Click the arrow to display the
available RF bandwidth settings. Not all Tower Defaults | Instuments | Timing |
instruments will be able to use each of these Data - Analyzer 1 | Tawer/T urntable |
settings, but the instrument driver will select the Acion | Freq-Anazer | Ampliude |
closest setting that is valid for the specified Parameters - Analyzer 1
receiver. For instance, many older receivers only RF Bandwicth({20kHz T |
do 9 kHz and 120 kHz RF bandwidths. For all R - [
bandwidths at or above these settings, the driver Ster'f'l 5'2; for HECE'VE'.MD' ke =
will automatically select the appropriate setting. Hber of Swscpsi
Sweep Time [Analyzer]:|1 j |Sec j
e VBW for Analyzer—Click the arrow to display the Meas. Time [eceiverl|1 =] |mSec <]
available video bandwidth (VBW) settings. Not all Detector | peg), |
instruments will be able to use each of these
settings, but the instrument driver will select the |T| Cancel | | Help |
closest setting that is valid for the specified
analyzer.

e Step Size for Receiver—The step size sets the increment that will be used by the receiver during the
measurement scan. Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they
take numerous individual measurements and often display this as a continuous sweep. The step size
determines the number of points; it is found by considering the stop frequency minus the start frequency then
dividing the result by the step size.

e Number of Sweeps—A setting greater than 1 will put the analyzer in Max Hold and the specified number of
sweeps will be made. For EMC receivers, the software will sweep the receiver the number of specified times
and hold the peak value internally.

e Sweep Time (Analyzer)—How long the analyzer will take to sweep across the frequency band. Enter an
appropriate number in the box and click the arrow to select the units.

e Meas. Time (Receiver)—True receivers take individual measurements and then group this information into a
sweep result. The measurement time (MT) is the time increment per frequency step.

e Detector—Allows selection of the measurement detector desired for this scan. The available options are
Peak, Quasi-Peak, Average, and Sample. Click the arrow to select the appropriate type.
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Measurement Dialog Box

The Optimize Measurement dialog box provides visual

information on the current range that is being performed. The _——

start and stop frequencies for this range are displayed.

Tower or turntable target and current position information are Hange:lg Turntable: Target:||:|_|:|
displayed in the appropriate boxes. Analyzer 1: Eurrent:ln_n
e Stop—The Stop button gives the user the ability to Shart: |224.E| tHz Tz 1 Target:|1EIEI.EI

halt execution of the test at this point. When pressed, Stop: |321.EI kHz Curent: 000
the system will complete the current sequence of

GPIB commands and then halt execution. This is to
ensure the GPIB is not left in an inoperable
condition.

Stop FPauze Cocle |

e Pause Cycle—The Pause Cycle button will pause
the test between each movement of the positioner. It
will not abort the test, it will only cause a pause until
the user continues the test.

Two Receiver Option

The Optimize Measurement action has a special feature that allows for simultaneous measurements of two different
analyzers/receivers controlling two different towers during a rotation of the turntable. On the Amplitude tab (see page 2)
there is a Dual Receiver check box. If selected, four additional tabs appear: Freq-Analyzer 2, Data-Analyzer 2,
Secondary Instruments, and Parameters-Analyzer 2.

The settings in these four tabs mirror the settings for the corresponding tabs Freqg-Analyzer 1, Data-Analyzer 1,
Instruments, and Parameters-Analyzer 1. There are a few options that are not available, but generally they are the
same. When this option is selected the software will set up both analyzers/receivers at the same time. Move the towers to
their start positions and then start the turntable in motion. Both analyzers/receivers will be triggered and read. The towers
will then be moved to the next step. The towers are synchronized and have the same number of steps.

Scan Range

either a turntable or a tower. It is used to perform a measurement of a range of frequencies,

using either a receiver or a spectrum analyzer for the primary instrument with these

measurements optimized for either tower or turntable maximums. This action only optimizes Scan Range icon
one orientation (either tower or turntable).

Scan Range is similar to the Pre-scan action except that it will only utilize one positioner,
<
Lalal

Fast Scan Across TT/TWR

The Fast Scan Across TT/TWR (Quick Scan Measurement) action is used to

measure a range of frequencies using a receiver or spectrum analyzer instrument, @‘
optimized for tower and turntable maximums. The analyzer or receiver is constantly '
in Max Hold for each frequency range while the tower and turntable are rotated Fast Scan Across TT/TWR icon

through a complete sequence. This action is very similar to the Pre-scan action
except that it uses only one positioner.
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Peak Type Measurements

Peak measurements are performed to measure discrete points, such as a N | N

quasi-peak, to find a single frequency value. Types of outputs from these ’E [PS*"*. — éﬁ’_ [

are peak, quasi-peak, and average. .
P d P g Peak Type Measurement actions

Measure Peaks is the most basic action and does not use positioners; it is mostly applicable to conducted emissions. The
Scan Peaks action is used with turntable and tower positioners. There is a Scan Peaks PSA action that is specific to the
PSA series spectrum analyzer from Agilent.

Scan Peaks and Scan Peaks PSA

These points are usually derived by performing math discrimination on a range of E {?} |
measurement values, but can include fixed frequency points from a table. This is : '
particularly helpful when measuring known harmonics or other fixed point considerations. Scan Peaks and

Scan Peaks PSA icons

This action has three distinct modes. The first is Search. During this mode the software sets up the initial frequency
settings for the analyzer/receiver. If this choice is selected in the Search tab, it will open a search span, find the highest
signal in this range, and center the analyzer to this frequency. This is an important step when you have frequency
inaccuracies which needed to be accounted for during the test.

After the Search mode the software will optimize the tower and turntable to ensure we are locked on the highest signal. It
will set the turntable to the default position and then search the turntable for a maximum. After the maximum turntable is
found (and the turntable set at this position), the tower is scanned for maximum value. After searching both tower and
turntables, using the selected choices on the Optimize Parameters tab, the software will return these positioners to the
position consistent with the highest signal. Then the Measurement mode will take final readings of peak/QP/average as
specified on the Output tab.

The PSA version was designed to work with the Agilent PSA Series spectrum analyzer so that it would measure at the
marker the peak, QP and average values.

Emissions 141



Frequency Tab

This takes a set of peaks from a data element along with the
related positioning information and performs designated peak,
quasi-peak, and average readings on these frequency points.

Input Data—Determines the frequency points of
interest. This data table can be derived from an
existing range measurement through an equation
function, by loading a set of data points using a
spreadsheet or ASCII text editor or by using the
Direct action; see Direct Entry on page 2.

Tower/Turntable/H/V Data—The tower,
turntable, and H/V data elements contain position
information related to the Input Data element. Any
of these may be ignored except Input Data. If the
position information is available here, then the
optimization process can include the Partial
Optimize feature. Click the arrow and select the
data element that contains the points of interest.

Freq Steps Tab

142

Pause for Manual Optimization—When
selected, causes the measurement to stop at
every frequency and optimize the reading. This is
particularly useful when performing measurement
to FCC compliance where the operator is required
to optimize the signal by moving the cables, and
so on.

Auto Start in Manual Opt.—When selected,
steps the operator through the measurement
process, taking the readings automatically at
each frequency point.

Emissions
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Scan Peaks Measurement

S5)

Output 2 I Search Span ] Search BW ] Compare I Parameters I
Receiver ] Recv/Analyzer ] Optimization Tower ] Optmize-Tumtable I
Optimize Parameters ] Antenna Polarity ] Timing l Power] Bookmarks l
Action  Frequency l Freq Steps ] Amplitude l Instruments l Output l

input Data: =

Tower Data: |Hnrizu:|rrtal_Hgt j

Tumtable Data: |HDri2currta|_'I_I' j
L

H/V Data: |No Data ~]

o ]

Cancel Help

-

Scan Peaks Measurement

===

Output 2 ] Search Span l Search BW l Compare ] Parameters ]
Receiver ] Recv./Analyzer l Optimization Tower l Optmize- Tumtable ]
Optimize Parameters ] Antenna Polarty ] Timing ] F‘nwer] Bookmarks ]
Action ] Frequency Freq Steps ]Ampl'rtude ] Instruments ] Output ]

I~ Pause for Manual Optimization
[~ Auto Start in Manual Opt.

Cancel Help

o |




Amplitude Tab

[ N
Scan Peaks Measurement ﬁ

Qutput 2 I Search Span I Search BW I Compare ] Parameters ]
Receiver ] Recv/Analyzer I Cptimization Tower ] Optmize-Tumtable ]
Optimize Parameters ] Antenna Polarity ] Timing I Power] Bookmarks ]

e Reference Level—The reference level is a Action | Frequency | Freq Steps  Amplitude | Instruments | Outpust |
function of both the noise floor of the instrument
and the maximum expected signal. If you are Reference Level: JHI dBuv ¥
working in an anechoic chamber, you could set Attenuation:[10 =] dB
this to 60-80 dB and take valid readings. But on i

an OATS, this would put the analyzer/receiver in
saturation. Enter an appropriate number in the
box and click the arrow to select the units.

QK | Cancel Help

o Attenuation—Specifies the attenuation level to be used for the scans. This allows you to adjust the
attenuation to match the environment or EUT. You can choose values from 0-60 dB or AUTO. We do not
generally recommend AUTO; some spectrum analyzers change other settings within the analyzer when the
attenuation is set to AUTO. If you test this to ensure the performance is what you expect it can be a very easy
method of controlling the analyzer response to high ambient fields.

Instruments Tab

Scan Peaks Measurement @

COutput 2 l Search Span l Search BW l Compare l Parameters

. - . . . Receiver ] Recv/Analyzer ] Optimization Tower ] COptmize-Tumtable l
The Instruments tab identifies which instruments will be Opinize Parameters | Antenna Polarty | Timing | Power | Bookmais |

addressed by this action. At a minimum you must specify the Action | Frequency | Freq Steps | Ampltude Instruments ]ompm |

analyzer. Click the arrow and select the appropriate
; . Analyzer/Receiver: |5pec;’-‘«nal j
instrument from the list.
QP Adapter: |N0ne j
e QP Adapter—If you are making QP Preselector: [None -] _—
L]
measurements and have a completely separate Yorer | Tower =l C
instrument to measure QP, you will need to
. . Tumtable: |Tun'dable j I
specify the QP adapter. If the analyzer/receiver
has this feature built-in you do not specify it here.
bl

QK | Cancel | | Help

e Preselector—The preselector is specified if there is a separate instrument for this function. Identify tower and
turntable controllers as needed or when available. If no tower is available, or it is not GPIB-controlled, select
the Manual check box to configure an operator interrupt. This will allow you to manually set the tower position
during the test. We recommend that you create an instrument in the Instrument window even if you are using
a manual tower/turntable. This will allow you to upgrade the action in the future with the minimum of changes.
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Output / Output 2 Tabs

On the Output tab you choose the type of test and data
element to store the results. The selection on this tab

determines the combination of detectors for each frequency [ Scan Peaks Measurement _— [
measurement.

Output 2 ] Search Span I Search BW ] Compare ] Parameters ]
The data element must be defined as a measurement type in CHJDE;;::BETPL’:;;Vef:"]ah;-:;nLSEET;:;“T”TE::T] LS&TT EBDT;'Q ::I: {
the Data window. You can select any or all of these detector Action | Frequency | Freq Steps | Amplitude | Instruments  Output
types. If selected, a data element must also be selected. If ¥ Peak [Hor_Ou_Pks =]
more than one detector is chosen, the tests are always
performed in the sequence shown on this tab. ¥ Quasi_Peak |Hor_Out_QF -
The Output 2 tab allows for identification of the tower W Average  |Hor_Out_Avg =] i
position, turntable position and a Text data element that will
identify the polarity (either H or V) of the final measurement.
Select the items wanted and choose an appropriate data
element from the list. The tower and turntable will identify all
Measurement Type data elements. The Polarity data element OK | Cancel Help
must be a word-type and only this type will be identified in the L
list.

Search Span Tab

When performing peak measurements, one problem is the
need to ensure the exact peak is found when repeating prior [ — o |
readings. This is especially true if the bandwidth is different

than that used with the original measurements.

Receiver l Recv/Analyzer ] Optimization Tower ] COptmize-Tumtable ]
Action I Frequency I Freq Steps I Amplitude I Instruments ] Output ]

i Optimize Parameters ] Antenna Polarity ] Timing ] Power] Bookmarks ]
e Peak Search—Determines whether the system Output 2 Search Span

will attempt to verify the peak by searching around
the original point. If you select this check box, you

l Search BW I Compare I Parameters ]

[v Peak Search

: . " Ficed Span: |500 KH -
need to specify the band around which you want o ekl e o]
. ] * Percent Percert: |2 A
to search. For example, if you have two signals - i
within 2 MHz of each other you might specify a Number of Sweeps

band search of less than 1 MHz. This will ensure
that you do not identify the wrong signal when
measuring these points. Other options include
setting the span to 10 times the bandwidth.
Choose a span consistent with the expected ok | _ Cance il
signal types and ambients.

e Span—Specify a frequency span for the analyzer during peak searching. This is a fixed span that does not
vary with frequency. Select the Percent option button if you want the span to vary with frequency.

e Number of Sweeps—Controls the number of sweeps to be taken while searching for the peak. These
settings are only used during the search mode. Choosing a value greater than 1 for the number of sweeps will
put the analyzer in Max Hold mode during the measurement sweeps. There are at least two separate sweeps
taken to find the maximum signal and move it to the center of the screen.
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Search BW

¢ RF/Video Bandwidth—You can select the

appropriate RF bandwidth and video bandwidth. Scan Peaks Measurement =
These settings are Only used du'rlng the search Receiver ] Recv/Analyzer ] Optimization Tower I Optmize-Tumtable ]
mode. You have a completely different set of Action | Frequency | Freq Steps | Ampltude | Instrumerts | Output |
bandwidths during the optimize mode and the Optimize Parsmeters | Antenna Polarty | Timing | Power | Baokmarks |
final measurement mode Output 2 l Search Span  Search BW l Compare l Parameters ]
e Recv Step Size—The step size sets the RF Bandwith:| 120Hz =l
increment that will be used by the receiver during Wdeo Bandwidth:| 300cHz E
i . Recw Step Size: [60 -
the measurement scan. Typically, EMI receivers sov Step Size:| iz~
Min Frequency: |3D |MH2 j
do not actually sweep (as spectrum analyzers
Max Frequency: |'| |GH2 j

do). Instead, they take numerous individual
measurements and often display this as a
continuous sweep. The step size determines the
number of points; it is found by considering the
stop frequency minus the start frequency then OK Cancel Help
dividing the result by the step size.

e Min/Max Frequency—These values allow you to limit the search span to a defined minimum and maximum
frequency. If the requirements do not include any testing above or below a certain frequency, these settings
will ensure the software never measures outside the frequency range of interest.

Compare Tab

e Comparison Check—This is a special feature of

| L . .
the TILE! system which is used on sites with Scan Peaks Measurement 2
remote, in-line reference antennas. When a

remote, reference antenna along with a RF switch Receiver I Recv/ Anatyzer I COptimization Tower ] Optmize-Tumtable I

. . . Action l Frequency ] Freq Steps ] Amplitude l Instruments l Output l
is available, the software will take measurements Opisize Parameters || Ariera Folarty || Trming | Power | Bookmasi |

from both antennas at each frequency and Output 2 | Search Span | Search BW  Compare ] Parsmeters |
compare them. If the difference is less than the
amount shown in Accept Criteria, the signal will

™ Comparison Check

be ignored as an ambient. Switch | None B
Accept
. . Criteri
e Switch—Select an instrument to control the dBena &
switch.

e Accept Criteria dB—This value, in dB, is
compared to the difference between the two
antennas. If the difference is less than this value,
then this frequency is skipped (an ambient signal
is assumed). If it is greater than this value, the
frequency is measured in full.

QK Cancel Help
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Scan Peaks Parameters Tab

The Parameters tab is used to specify the instrument setup
for this measurement.

RF Bandwidth—Click the arrow to display the
available RF bandwidth settings. Not all
instruments will be able to use each of these
settings, but the instrument driver will pick the
closest setting that is valid for the specified
receiver. For instance, many older EMC receivers
will only do 9 kHz and 120 kHz RF bandwidths.

P

Scan Peaks Measurement

Receiver ] Recv/Analyzer l Oiptimization Tower l Optmize-Tumtable l
Action I Frequency ] Freq Steps ] Amplitude I Instrumerits I Output I
Optimize Parameters ] Artenna Polarity ] Timing ] Pu:uwer] Bookmarks ]
Output 2 ] Search Span ] Search BW ] Compare  Parameters

RF Bandwidth: [ 120kHz =l
VBW for Analyzer: |300kHz ~|
Step Size for Receiver: ||§;|} |KH2 j
Mumber of Sweeps: |17

[~ QP/Avg Across Search Band (Default Zero Span)

For all bandwidths at or above these settings, the
driver will automatically select the appropriate

setting.
9 oK ‘

Cancel | ‘ Help

o VBW for Analyzer—Click the arrow to display the available video bandwidth (VBW) settings. Not all
instruments will be able to use each of these settings, but the instrument driver will select the closest setting
that is valid for the specified analyzer. For receivers, this setting determines the step size for readings.
Generally speaking, this parameter should be the same or smaller than the RF bandwidth for receivers.

e Step Size for Receiver—Sets the increment that will be used by the receiver during the measurement scan.
Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they take numerous
individual measurements and often display this as a continuous sweep. The step size determines the number
of points; it is found by considering the stop frequency minus the start frequency then dividing the result by
the step size.

e Number of Sweeps—A setting greater than 1 will put the analyzer in Max Hold and the specified number of
sweeps will be made. For EMC receivers, the software will sweep the receiver the number of specified times
and hold the peak value internally.

e QP/Avg Across Search Band—The default behavior of the QP and average measurements is to go into a
zero span mode and measure the returned value. Sometimes, especially if the signal is frequency varying,
you will miss the maximum. If you turn on this option, then the QP and average measurements will be done
across the defined search span. This takes a little longer, but better captures a moving target.
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Recv/Analyzer Tab

Within this action there are three distinct measurement times.
First, a search is performed at fixed tower and turntable
height to find the strongest signal. Then, the optimize
procedure rotates the turntable and raises the tower to find
the angle and height of the maximum emissions. The final
measurement is performed at the angle and height where the
maximum emission is found.

e Search Time/ Measurement
(Analyzer/Receiver)—The time value for the
measurements on the analyzer/receiver while in a
search mode looking for the peak signal.

e Sweep Time (Analyzer)—The amount of time
used by the analyzer to perform one continuous
sweep (from start to stop). The actual time per
measurement step is the sweep time divided by
the number of points per sweep (set by
manufacturer).

P
Scan Peaks Measurement

S

Output 2 ] Search Span ] Search BW ] Compare ]

Search Sweep Time {.P«nafyzer}:lm IE
Search Meas. Time (Recv)|2 - IE‘
COptimize Sweep Time {ﬂnaryzer}:m IE
COptimize Meas. Time {Hecv}:m IE‘
Final Sweep Time {.P«nafyzer}:li‘ IE‘
Final Meas. Time {F{ecv}:m IE‘

Action I Frequency I Freq Steps I Amplitude ] Instruments I Output ]

Optimize Parameters ] Artenna Palarty ] Timing I Power] Bookmarks ]
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e Optimize Sweep/Measurement Time—The time value for the measurements on the analyzer/receiver while
in a search mode looking for the peak signal. This is used during the tower and turntable motion.

e Measurement Time (Receiver)—True receivers take individual measurements and then group this
information into a sweep result. The measurement time is the time increment per frequency step.

Optimization Tower / Optimize-Turntable Tabs

The Optimization process determines how the software will
react to height and angle information for each data point.
Range measurements are often taken with the tower and
turntable rotated through stepped positions. This yields the
position at which the maximum was found. Since we do not
measure all positions in the range measurements, the Scan
Peaks action allows you to scan at a much higher positional
accuracy. The Optimization process takes place after the
Search mode is performed.

There are two methodologies available to perform this
optimization, re-optimize and partial optimize.

-

Scan Peaks Measurement

[SS)

Output 2 I Search Span ] Search BW I Compare ]

Methodalogy
" Re-Optimize (% Partial Optimize
Tower cm Tower Offset:
Start: [100 |25
Stop: ’W

Skep: |50 I Tower-Stepped

Margin: |2
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Re-Optimize—Assumes that the earlier readings were not taken with enough tower height, or turntable
movement, to adequately predict relative position. In this case, the tower and turntable need to be scanned
through their full range of motion to determine the peak signal. This method starts by positioning the tower at
the default position. The turntable is then scanned from the start position to the stop position and the peak
signal and angle is recorded. The turntable is then moved to the position at which the maximum was
recorded. The tower is then moved from the start position to the stop position and the peak signal and height
are recorded. Then it is moved to this maximum position. The step value is ignored. The margin gives the
user control of slippage on the tower and turntable. The stop command is given when motion reaches the
limit £ margin.

Partial Optimize—Assumes that the range measurements included the necessary range of motion for the
tower and turntable and that these are in the appropriate data elements on the Frequency tab. This may not
be the position for the maximum signal due to limited motions, or steps, in the range measurements. With this
method, the tower and turntable are scanned for the maximum signal over the range of starting positions +/-
the offset value. The starting position is read from the input tables for the respective controller.

Tower-Stepped/Turntable-Stepped—When selected, the tower or turntable will move across the selected
range at the defined step interval. In this mode, no continuous readings are taken.

Optimize Parameters Tab

During the Optimization process the tower is scanned to find
the maximum signal. The Optimize Parameters tab gives
you control of certain parameters during this process that will

improve the measurement accuracy.
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Scan Peaks Measurement P
Optimize in QP—Normally the optimization is Action | Freguency | Freq Steps | Amplitude | Instruments | Output |
done in peak detector mode. This choice will turn Outpui 2 | Search Span | Search BW | Compare | Parameters

Receiver ] Recv./ Analyzer ] Optimization Tower ] Cptmize-Tumtable l

on the quasi-peak detector. =
q P Optimize Parameters l;’-‘u‘rtenna Polarity l Timing ] Power l Bookmarks

Optimize in Avg—Normally the optimization is [ Optimizein QP [ Optimize in Avg

done in peak detector mode. This choice will use .

an average peak method instead. Optimize Span: 500 [
. RF E!ancl'\-\'idth:l-|2[;\\‘:|_|z j

MaxHold On—In normal mode, the screen is VB for Analyzer 30077 B

cleared between each sweep and a value is read

for comparison purposes. With this check box Step Size for Receiver:[30 ke |

selected, the analyzer is put in Max Hold and the
readings will record the maximum. If the EUT is
definitely the strongest signal, this will work well, OK ‘ Cancel ‘ | Help
but if there are strong ambients, there is a
possibility of an ambient saturating the Max Hold
readings. This will cause an error in the height
evaluation.

Fixed Reference Level—When this check box is selected the reference level will remain fixed. If deselected,
the default and then the reference level will be reset whenever a strong signal is within 10 dB of the reference
level.

Optimize Span—The span can be set separately from the search and final measurement spans. This allows
you to better exclude ambients when the tower is in motion.
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e RF Bandwidth / VBW for Analyzer—Click the arrow to display the available RF (RBW) and video bandwidth
(VBW) settings. Not all instruments will be able to use each of these settings, but the instrument driver will
pick the closest setting that is valid for the specified receiver. For example, many older EMC receivers will
only do 9 kHz and 120 kHz RF bandwidths. For all bandwidths at or above these settings, the driver will
automatically pick the appropriate setting.

e Step Size for Receiver—Sets the increment that will be used by the receiver during the measurement scan.
Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they take numerous
individual measurements and often display this as a continuous sweep. The step size determines the number
of points; it is found by considering the stop frequency minus the start frequency then dividing the result by
the step size.

Antenna Polarity Tab

The Antenna Polarity tab is used to set the respective

olarity for the antenna during execution of this action. r \
P y . . g . Scan Peaks Measurement &J
Following is a description of the three options.
Action ] Frequency ] Freq Steps ] Amplitude ] Ingtruments ] Output ]
e Check Single Polarity—With this check box Output 2 | Search Span | Search BW | Compare | Parameters |
selected you also Specify the vertical or Receiver ] Recv/Analyzer ] Optimization Tower l Optmize-Tumtable ]
. ' . . i i Optimize Parameters  Antenna Polarity I'I"lming ] Power I Bookmarks ]
horizontal orientation desired for the action. The
. . i _ _ F Vot
antenna will be set to this polarity at the B Dol e tie - :Bmcal |
. . . " * Horzonta
beginning of the execution and left there for the [ Check Both Polarties
complete sequence. [~ Check Input Polarity Orily
e Check Both Polarities—Performs a complete L[ Fakaty -
sequence, including tower and turntable IR LI LR
positioning, and stores the maximum value. The Tower Lower Offset: |0
polarity will then be rotated and a complete
sequence again executed. When this is complete
the maximum values will be compared. The ok | Camcd | | Hew

highest reading and its tower position, turntable -
position, and polarity will be saved.

e Check Input Polarity Only—When this check box is selected, the antenna will be set to the polarity specified
in the H/V Data list on the Frequency tab at the start of each frequency step. The polarity can be different for
each frequency.

e Tower Upper/Lower Offset—When rotating an antenna from horizontal to vertical, some antennas will have
the potential to touch the floor. The offset value (upper/lower) is a physical amount the tower will move up or
down prior to rotating the antenna polarity in order to avoid this potential problem.
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Timing Tab

Use the settings on the Timing tab to improve control of large
turntables and older towers.

e Polarization Timing—Different towers execute
polarity movements at different speeds. To
ensure accurate testing, it is essential that the
polarization movement be completed prior to any
movement of the tower or turntable. This timing
allows the user to match the execution to the
characteristics of their tower.

-

Scan Peaks Measurement

S5)

Action ] Frequency ] Freq Steps l Amplitude ] Instruments ] COutput ]
Qutput 2 ] Search Span ] Search BW I Compare I Parameters ]
Receiver ] Recv./Analyzer ] Cptimization Tower ] Cptmize-Tumtable ]
Oiptimize Parameters ] Antenna Polarty ~ Timing ] Power] Eh:uokmarks]

Polarization Timing: |Ei1E
Tower Start/Stop Timing: W
Tumtable Start/Stop Timing: | 1000 I

Retry Count for Twr/Tum: |50

o |

Cancel | Help |

e Tower/Turntable Start/Stop Timing—Specifies a minimum timing interval between the stop motion and any
other movement command. This will ensure accurate direction and motion. On some positioners (both towers
and turntables), if they are issued the stop command and then immediately issued a change of direction
command they will ignore the second command until the motion has completed. The software will report an
error because the motion commanded did not take place. Setting this value to a higher number will ensure
that motion has stopped prior to sending any other command to the tower or turntable.

e Retry Count for Twr/Turn—When the start command is issued to a tower or turntable, the software then
begins reading the current position to determine when the limit is reached. This parameter controls how many
times the positioner will be read (if the position does not change) before an error message is displayed.

Power Tab

When measuring peak signals, there are times when the user
might need to inject a matching frequency signal from a signal
generator. There is also a TIA specification, 1A-102, which
performs a signal substitution test. The Power tab allows
configuration of either of these options.
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e Signal Active—Selecting this check box will
cause the software to address the signal
generator specified in the Signal Generator list,
setting the amplitude and frequency. The
amplitude is usually a constant value, as shown
here, but if the Not Constant check box is
selected, then you can enter the name of a
data element that will contain the desired
amplitudes and frequencies.

e

[S)

Scan Peaks Measurement

Action I Frequency I Freq Steps I Amplitude I Instrumerts ] Output I
Output 2 ] Search Span l Search BW l Compare ] Parameters l
Receiver I Recv/Analyzer I Optimization Tower ] Optmize-Tumtable I
Cptimize Parameters ] Antenna Polarity ] Timing Power ] Bookmarks I

[ Mot Constant
-20

MNaone -
Mo Data hd

Mo Data hd
5

[ Signal Active
Signal Level ([dBm):

Signal Generator:

[ TIA IA-102 Test
Leveling Amplitude:
Output Data:

Tolerance ({dB);

o]

Cancel ‘ Help

TIA IA-102 Test—When this check box is selected, this feature will compare the reading to the selected

amplitude from the Leveling Amplitude list and step the signal generator up or down to achieve a matching
level. The signal generator level is stored in the Output Data element.
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Leveling Amplitude—Select a date element that has the desired RF level.
Output Data—Select a data element to store the signal generator level during this test.

Tolerance—The margin of error between the actual reading and the desired level (as selected from the
Leveling Amplitude list).

. b
Scan Peaks Dialog—The C_Peaks Measurement _|

Scan Peaks dialog box gives the |1 u:.f|4 Tawer:  Target |1|:||:|
user visual information on the point Target [0 MG Current |1|:||:|

that is currently being measured. '
y g Freq [31.0MHz Turntable: Tanget

The target and current frequencies Current I—
Lewel |2.55 HEn

are displayed as well as the
amplitude at the current frequency. IPE’&K
Tower or Turntable target and
current position information are
displayed in the appropriate boxes.

Stop Harizontal Polarity

The Stop button provides the ability to halt execution of the test at this point. When clicked, the system wiill

complete the current sequence of GPIB commands and then halt execution. This is to ensure the GPIB is not

left in an inoperable condition. The current polarity is noted on the dialog, for reference purposes.

Measure Peaks

Measure Peaks provides the ability to perform measurements on a selected set of
frequency points, using a combination of peak, quasi-peak (QP), and/or average %H
detectors. These points are usually derived by performing peak selections off a range of '
measurement values, but can include fixed frequency points from a table. This is Measure Peaks icon
particularly helpful when measuring known harmonics or other fixed point considerations.

Frequency Tab

This action takes a set of peaks from a data element and

performs a peak, QP, and/or average reading for each Meacure ek L]
data point. The choice of performing peak/QP/average StdParameters | Pesk Porameters | QP Parameters |
measurements depends upon the settings in the Output AvgParameters |  Instumerts |  Receiver/Analyzer |
tab. Click the arrow and select the data element that Receiver Functions | Power | Hamonic | Bookmarks |
contains the points of interest. Action Frequency | Ampitude | Ouput | Search |
e Pause for Manual Optimization—During the Input Data: | Max_Hor_Top =|

measurement process, it may be required to [ Pause for Manual Optimization

optimize the signal level at the specified data [ Auto Start

points. This selection allows the operator to [ Store Harmonic number instead of Freq

accomplish this. It can be helpful when doing a [ Pause between Hamenics

MIL-STD CE-101 type test or when you want

to manual search for a signal (for example,

when using a small probe on a circuit board).

. . . . oK Cancel Help
You might call this the appropriate setting if

you want to shake the cables.
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Auto Start—Automatically steps the measurement through the desired frequency points. Selecting the
Auto Start check box overrides the Pause for manual optimization check box, but the Measure Peaks
dialog box gives the operator the ability to halt the test and then step through frequency points through
manual selections on the dialog box.

Store Harmonic number instead of Freq—When Harmonic is active (see Harmonic tab), this determines
whether to store the frequency or step humber in the frequency column of the data element.

Pause between Harmonics—When Harmonic is active, this will pause execution between each frequency
step so that the operator can manually adjust the input signal generator level (or change channels on the
TV receiver).

Amplitude Tab

. i b
The Amplitude tab allows the operator to select the M =
reference level and attenuation levels to be used with the SidPanmeters | Posk Paametae | QP Paramsters |
spectrum analyzer during each scan. These values may Avg Parameters |  Instruments |  Receiver/Analyzer |
be ignored for some EMC receivers, especially the Receiver Functions | Power | Hamonic | Bookmarks |
reference level. Actin | Frequency  Ampliude | Outpt | Search |

o Reference Level—The reference level is a Reference Level: [T [dBor <]
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function of both the noise floor of the
instrument and the maximum expected
signal. If you are working in an anechoic
chamber, you could set this to 60-80 dB and

Attenuation: {10 | dB

[~ TOMA Type Signal

take valid readings. But on an OATS, this | QP/Avg Across Band (Default Zero Span)

would put the analyzer/receiver in saturation.

Enter an appropriate number in the box and i
. . 0K | Cancel Hel

click the arrow to select the units. e =

Attenuation—Selects the attenuation level to be used for the scans. This allows you to adjust the attenuation
to match the environment or EUT. You can choose values from 0-50 dB or AUTO. We do not generally
recommend AUTO; some spectrum analyzers change other settings within the analyzer when the attenuation
is set to AUTO. If you test this to ensure the performance is what you expect it can be a very easy method of
controlling the analyzer response to high ambient fields.

TDMA Type Signal—When this check box is selected, the software will set the marker to follow the peak
during each sweep. TDMA signals are pulse-type signals which appear to change frequency each time we
take a scan. Another method to handle this would be to set the number of sweeps large enough to ensure
that you capture the signal.

QP/Avg Across Band—When performing the QP and average measurements, the default setting is to go to
zero Span (for maximum accuracy). When this check box is selected, the software will perform a sweep
across the current span with either detector, and do a marker to peak, storing the maximum value in the span.
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Measure Peaks Search Tab

When performing peak measurements, one problem is
determining if we are on the signal of interest. Often, you
will take a measurement scan across of range of
frequencies (using measure range or one of the other
emission actions). These readings are fairly wide band
scans. Most spectrum analyzers have significant
frequency drift when comparing wide band
measurements to vary narrow band measurements (and
by this we mean the bandwidth of the scan). When you
are searching for peak signals you can determine
whether to search for a closer peak. If the Peak Search
check box is selected, then the software will perform a
peak search routine prior to taking final measurements.

-

Measure Peaks 2
Std Parameters l Peak Parameters ] QP Parameters l
Avg Parameters ] Instruments ] Receiver/Analyzer l
Receiver Functions ] Power ] Hamonic ] Bookmarks ]
Action ] Frequency ] Amplitude ] Output Search
[¥ Peak Search
MNumber of Sweeps|1
Min Frequency:lﬂ} |KHz j
Mazx Frequency:l'l |GH2 j
0K Cancel Help

e Peak Search—When this box is selected, you then specify the band around which you want to search. For
example, if you are taking measurements that will typically see two signals within 2 MHz of each other you
might specify a band search of less than 1 MHz. This will ensure that you do not identify the wrong signal
when measuring these points. At the same time this will ensure that the peak signal is properly centered on

the screen prior to measurement.

e Number of Sweeps—Select an appropriate number of sweeps for the search mode. This setting is different
than those used during the final readings (which are set on the Parameters tab). If more than one sweep is

specified then the analyzer will be put in Max Hold and the number of sweeps executed.

e Min Frequency/Max Frequency—These settings allow you to ensure that the analyzer settings do not
exceed a minimum or maximum frequency. For example, assume you are measuring conducted emissions
from 150 kHz to 30 MHz and have a suspect at 151 kHz. With the search span set to 20 kHz, it would
normally open a search span of 141 kHz to 161 kHz. Given the noise floor of some analyzers it would be
possible to walk the noise floor down below 150 kHz. Setting the minimum frequency to 150 kHz would limit
the search span to 150 kHz to 161 kHz. This would ensure that the peak was found in this span. A second
consideration you are faced with is doing testing outside the range that the standards are written. In this case
setting the minimum and/or maximum frequency will ensure that the searches stay within the frequencies of

interest.
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The Std Parameters tab is used to specify the Measure Peaks L
instrument setup for this measurement. AvgParameters | nstuments | ReceiverAnaiyzer |
. . . Receiver Functions ] Power ] Harmonic ] Bookmarks ]
RBW—The resolution bandwidth (RBW) is Acon | Frequency | Ampitude | Ouput | Search |
the value for the internal filtering used by Std Parameters ] Peak Parameters | QP Parameters |
either the spectrum analyzer or receiver REW/: | 120kHz ~|
during the measurement. Thls.\./alu.e is VBW for Analzyer- |3DD‘<H2 j
usually mandated py the s.pecn‘lca'uon that Step Sizefor Receiver:[120 e
the user is mgasurlng against. If you select Normber of Sweeps: [T
an RBW that is not supported by the Difauit
instrument being used, you will not get a " Fixed Span |20 Kz =]
warning message; instead, the instrument (¢ Percent: | %
driver will choose the closest bandwidth that
is supported. oK | Cancel | | Help
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Std Parameters Tab

VBW for Analyzer—Spectrum analyzers use a video filter as part of the measurement/display cycle.
Generally, the video bandwidth (VBW) should be equal to or greater than the RBW; a good rule of thumb is
three times the RBW. Set this value as needed or required. This value is generally ignored when doing
average measurements using spectrum analyzers since the CISPR methodology requires the use of the
minimum VBW that is supported by the instrument.

Step Size for Receiver—Sets the increment that will be used by the receiver during the measurement scan.
Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they take numerous
individual measurements and often display this as a continuous sweep. The step size determines the number
of points; it is found by considering the stop frequency minus the start frequency then dividing the result by
the step size.

Number of Sweeps—A setting greater than 1 will put the analyzer in Max Hold and the specified number of
sweeps will be made. For EMC receivers, the software will sweep the receiver the number of specified times
and hold the peak value internally.

Default—This setting gives the user the choice of using a fixed span or using a span that varies with
frequency. The two methods each have their advantages, but the use is usually related to the type of EUT
being tested. When testing transmitters, a fixed span is usually appropriate. When testing unknown noise a
percentage will work best.

Fixed Span—When selected, you can enter the value for the span. Select frequency and unit.

Percent—When using a floating span, the span is a percentage of the current frequency. Enter a value for
this, generally in the range of 1 to 2 percent will work best. Too large a setting can cause the fundamental of a
single signal to be measured multiple times with the harmonics lost due to the wide span.
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Peak Parameters Tab

The parameters on the Peak Parameters tab are used M 5%
) easure Peaks
only for the final peak measurement after the search has
been completed_ Avg Parameters ] Instruments ] Receiver/Anahyzer ]
Receiver Functions ] Paower ] Hamonic ] Bookmarns ]
« RBW—The resolution bandwidth (RBW) is Actin | Frequency | Ampltude | Output | Search |
. N Std Parameters Peak Parameters l (3JF Parameters ]
the value for the internal filtering used by
either the spectrum analyzer or receiver RBW: | 120cHz =l
during the measurement. This value is VBW for Analzyer: |300kHz =
usually mandated by the specification that the Step Size for Receiver: [120 KHz =]
user is measuring against. If you select a Number of Sweeps: |1
RBW that is not supported by the instrument
being used, you will not get a warning
message. Instead the instrument driver will
choose the closest bandwidth that is
supported oK Cancel Help

e VBW for Analyzer—Spectrum analyzers use a video filter as part of the measurement/display cycle.
Generally the video bandwidth (VBW) should be equal to or greater than the RBW; a good rule of thumb is
three times the RBW. Set this value as needed or required. This value is generally ignored when doing
average measurements using spectrum analyzers since the CISPR methodology requires the use of the
minimum VBW that is supported by the instrument.

e Step Size for Receiver—Sets the increment that will be used by the receiver during the measurement scan.
Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they take numerous
individual measurements and often display this as a continuous sweep. The step size determines the number
of points; it is found by considering the stop frequency minus the start frequency then dividing the result by
the step size.

e Number of Sweeps—A setting greater than 1 will cause the analyzers to be put in Max Hold and the
specified number of sweeps will be made. For EMC receivers, the software will sweep the receiver the
number of specified times and hold the peak value internally.
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The parameters on the QP Parameters tab are only [ Measure Peaks —
used for the final QP measurement after the search has
been completed. Avg Parameters ] Instruments ] Receiver/Analyzer l
Receiver Functions ] Power ] Hamonic ] Bookmarks ]
RBW—The resolution bandwidth (RBW) is Action | Frequency | Ampltude | Ouput | Search |
. L Std Parameters ] Peak Parameters QF Parameters
the value for the internal filtering used by
either the spectrum analyzer or receiver RBW/: | 120KHz =l
during the measurement. This value is VBW for Analzyer: | 300kHz =
usually mandated by the specification that Step Size for Recsiver: [120 lKHz |
the user is measuring against. If you select a MNumber of Sweeps: [y
RBW that is not supported by the instrument
being used, you will not get a warning
message; instead the instrument driver will
choose the closest bandwidth that is
supported. oK | Cancel Help
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QP Parameters Tab

VBW for Analyzer—Spectrum analyzers use a video filter as part of the measurement/display cycle.
Generally the video bandwidth (VBW) should be equal to or greater than the RBW; a good rule of thumb is
three times the RBW. Set this value as needed or required. This value is generally ignored when doing
average measurements using spectrum analyzers since the CISPR methodology requires the use of the
minimum VBW that is supported by the instrument.

Step Size for Receiver—Sets the increment that will be used by the receiver during the measurement scan.
Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they take numerous
individual measurements and often display this as a continuous sweep. The step size determines the number
of points; it is found by considering the stop frequency minus the start frequency then dividing the result by
the step size.

Number of Sweeps—A setting greater than one will cause the analyzers to be put in Max Hold and the
specified number of sweeps will be made. For EMC receivers, the software will sweep the receiver the
number of specified times and hold the peak value internally.
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Avg Parameters Tab

The parameters on the Avg Parameters tab are only [ Measure Peaks -5
used for the final average measurement after the search
has been completed. Receiver Functions ] Power ] Hamonic ] Bookmarks ]
Action l Frequency l Amplitude ] Output ] Search l
e RBW—The resolution bandwidth (RBW) is Std Parameters | Peak Parameters ] P Parameters ]
) o Awg Parameters I Instruments ] Receiver/Analyzer ]
the value for the internal filtering used by
either the spectrum analyzer or receiver RBW/: | 120kHz =l
during the measurement. This value is VBW for Analzyer: |300kHz =
usually mandated by the specification that Step Size for Receiver: [120 [KHz =]
the user is measuring against. If you select a Mumber of Sweeps:[1
RBW that is not supported by the instrument
being used, you will not get a warning
message. Instead the instrument driver will
choose the closest bandwidth that is
supported. OK | Cancel Help

e VBW—Spectrum analyzers use a video filter as part of the measurement/display cycle. Generally the video
bandwidth (VBW) should be equal to or greater than the RBW; a good rule of thumb is three times the RBW.
Set this value as needed or required. This value is generally ignored when doing average measurements
using spectrum analyzers since the CISPR methodology requires the use of the minimum VBW that is
supported by the instrument.

e Step Size—Sets the increment that will be used by the receiver during the measurement scan. Typically,
EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they take numerous individual
measurements and often display this as a continuous sweep. The step size determines the number of points;
it is found by considering the stop frequency minus the start frequency then dividing the result by the step
size.

e Number of Sweeps—A setting greater than one will cause the analyzers to be put in Max Hold and the
specified number of sweeps will be made. For EMC receivers, the software will sweep the receiver the
number of specified times and hold the peak value internally.
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Receiver/Analyzer Tab

The settings on the Receiver/Analyzer tab are used for
controlling time for the instrumentation during the various
stages of the measurement.

e Search/Meas. Time (Analyzer/Receiver)—
The time value for the measurements on the
analyzer/receiver while we are in a search
mode looking for the peak signal.

e Sweep Time (Analyzer)—The amount of
time used by the analyzer to perform one
continuous sweep (from start to stop). The
actual time per measurement step is the
sweep time divided by the number of points
per sweep (set by manufacturer).

F

Measure Peaks

X

Receiver Functions ] Power ] Harmonic ] Bookmarks ]
Action ] Frequency ] Amplitude ] Output l Search ]

Std Parameters
Avg Parameters ]

Search Time (Anakyzer): |‘]
Search Meas. Time (Rov): |'|
Sweep Time (Anakyzer): |'|

Meas. Time (Receiver): |‘|

Peak Parameters ] AP Parameters
Instruments Receiver/Analyzer
| [sec =]

| [mSe ~|

| [sec ~

| |mse v

0K|

Cancel |

| Help

e Measurement Time (Receiver)—True receivers take individual measurements and then group this
information into a sweep result. The measurement time is the time increment per frequency step.

Instruments Tab

The Instruments tab identifies which instruments will be
addressed by this action. At a minimum you must specify
the analyzer. Click the arrow in each list and select the
appropriate instrument.

If you are making QP measurements you will need to
specify the QP adapter only if a completely separate
instrument performs the QP function.

The Preselector needs to be specified if a separate
instrument is re-sent.
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Receiver Functions l Power ] Hamonic ] Bookmarks ]
Action ] Frequency ] Amplitude ] Output ] Search ]
Std Parameters Peak Parameters ] QP Parameters ]

Avg Parameters Instruments Receiver/fnalyzer ]

Receiver/Analyzer | Mone

QP Adapter: |Nnne

Preselectar: | Mone

L Ll Ll

oK

Cancel

Help




Power Tab

When power is actlv_e, a signal gt.anerator.|s tuned _to the Measure Peaks &J
current frequency with the specified amplitude. This
allows you to perform attenuation measurements, Action | Frequency | Ampltude | Output | Search |
calibrations, and other tests which require an input signal Std Parameters |  Peak Parameters | QP Parameters |
. Avg Parameters l Instruments ] Receiver/Analyzer l
during a measurement. _ , ,
Receiver Functions Power l Harmonic ] Bookmarks ]
e Signal Active—Allows you to track the [ Signal Active
current frequency with an output from the Signal Generator: |None |
signal generator. This allows for attenuation
measurements, cable losses, shielding sem e il
effectiveness, and other tests where you [ Mot Constant i
need a signal induced into the test setup. [ Stepped Mode
Select this check box to make it active.
e Signal Generator—Select the signal OK | Cancel Help
generator from the instrument list. L

e Signal Level (dBm)—The signal level can be set to a fixed value for all frequencies. If the signal generator is
active, then the signal generator will be tuned to the current test frequency and the amplitude turned on at the
specified value.

¢ Not Constant—If this check box is selected, a data element can be selected for amplitude. This data element
will be read for the current frequency and an appropriate value set for the output.

e Stepped Mode—This option is not currently active.

Harmonic Tab

Measure Peaks ﬁ

The Harmonic tab is used when you need to do

. . . Action ] Frequency ] Amplitude ] Output ] Search ]
harmomg r_neasurerner_lts on specific frequencies and SdPaameters | FPeok Pammotere |  GF Parameters |
store their information in separate data elements. Avg Parameters | Instumerts |  Receiver/Analyzer |

Receiver Functions l Power Hamonic Bookmarks ]

e Harmonic Active—Select on this check box
if you want to perform harmonic tests on
each frequency in the input data. With this
option set, the user needs to specify an
Output data element for each frequency in ¢ Horizontal ™
the test. The peaks for the input frequenc
and each of trr:e specified harr:nonicg will ge Number of Hamarics: [10
measured and stored in the Sequential data Maximum Frequency. |1 GH =]

element. (8]4 | Cancel ‘ ‘ Help

™ Hamoric Adiive Separate Data Element for
each measured frequency.

Awvailable: Selected:

e Available/Selected—The Available column includes all data elements defined on the Data window. The
Selected column includes the data elements in the order that they will be filled. The first selected
data element will be used to store the first frequency in the input data and the harmonics of that frequency.
Then, the second data element will be used to store the second input frequency and its harmonics. To move
items back and forth between these two lists, double-click the desired data element.
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e Number of Harmonics—Specifies the number of harmonics to be tested. A value of 1 would indicate a
measurement of the fundamental only. A value of 10 would measure the fundamental and the nine harmonics
of the fundamental.

e Maximum Frequency—Limits the upper frequency for harmonic measurements. For example, if the
spectrum analyzer was limited to 1 GHz you could use this value to limit harmonics above 1 GHz. If you had
specified 10 harmonics, as the fundamental went above 100 MHz, the software would begin measuring fewer
harmonics.

Signal Discrimination Measurement

The Signal Discrimination Measurement action is a manual capture routine. It can take a [ jﬁ, [
set of known frequency points as a starting position or operate only on operator input. The )
action allows the operator to manually tune to a signal, perform height/rotation

N . ; Signal Discrimination
optimization, and record the information.

Measurement icon

This action presumes that you have a set of points of interest. These may have been generated through a math step or
measured using another emissions action. For example, if you have taken readings in a chamber and selected the peaks
over the specification limit, you will have three data sets: the peak readings, the turntable position of the peak reading,
and the tower reading of the peak reading. When started, the action will tune the analyzer/receiver to the first reading,
move the tower and turntable to the related position, and wait for the operator input.

Input Freq Data Tab

Signal Discrimination Measurement
Tower Setup | Tinning | hode |
Armplitude | Standards | Tower/Turn Position |
Measurement Parameters | Search Parameters |
Output D ata - 1 | Output Data - 2 | Inztruments |
Actian Input Freq Data | Input Pasition Data |
e Frequency-PK, -QP, -Avg—<Click the arrow and select :
the appropriate input data element. You must have Frequency-PK: |NDDalaﬂ
either a peak or QP data element or the action will not Frequency-0P: [Ma D ata ~|
start. Freguencp-duwg: |No Data ﬂ
QK | Cancel Help
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Input Position Data Tab

Tower Data—Click the arrow and select the
appropriate input data element. This data element will
represent the position that the tower was in during the
measurement that yielded the peak or quasi-peak. If the
Automatically Set Twr/Turn on Frequency Change
check box on the Tower/Turn Position tab is selected,
the information contained in the specified data element
will set the tower position at the start of each new
frequency. If it is not selected, the information in this
data set will be displayed for reference purposes only.

Signal Discrimination Measurement

Tower Setup | Tinning
Standardz |
keasurement Parametears |

Output D ata - 1 | Output Data - 2

Armplitude |

| Mode

Tower/Turn Pozition

Search Parameters

| Instuments |

Actian | Input Freq Data

Input Position Data !

Tower Data; | Mo Data

Turntable Data: | Mo Data

Folarity Data: | Mo Data

o ]

Cancel

Help

Turntable Data—Click the arrow and select the appropriate Input data element. This data element will
represent the position that the turntable was in during the measurement that yielded the peak or quasi-peak. If
the Automatically Set Twr/Turn on Frequency Change check box on the Tower/Turn Position tab is
selected, the information contained in the specified data element will set the turntable position at the start of
each new frequency. If it is not selected, the information in this data set will be displayed for reference

purposes only.

Polarity Data—If Automatically Set Twr/Turn on Frequency Change on the Tower/Turn Position tab is

selected, the information contained in the specified data element will turn the antenna to the correct polarity. If
it is not selected, the information in this data set will be displayed for reference purposes only.

Output Data - 1 Tab

When performing the signal discrimination we can record peak,
quasi-peak, and average readings. We can also capture information
related to these readings, such as antenna used, antenna factor,
tower, turntable, polarity, and comments.

Peaks—Click the arrow and choose an appropriate
data element for storing the peak values measured. If
this is the same data element as the input data, this
data will overwrite existing data. If this is a unique data
element, it will store the output values. Generally, it is
recommended that you store the output into a unique
name. This allows you to compare the input data to the
output data for analysis.

Signal Discrimination Measurement

Action | Input Freg Data | Input Position Data
Tower Setup | Timing | Mode
Amplitude | Standards | Tover/Turm Pozition
Meazurement Parameters | Search Parameters
Output Data - 1 | Output Drats - 2 | Instuments |
Peaks: [HoData v
QP |No Data j
B |No Data ﬂ

Iv Save/Load Raw Data

Antenna Factor: |ND Data

Antenna Lzed: |NCI Data

[~
[

]

Cancel |

| Help
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e QP—Click the arrow and choose an appropriate data element for storing the quasi-peak values measured
during this step. If this is the same data element as the input data, this data will overwrite existing data. If this
is a unique data element, it will store the output values. Generally, it is recommended that you store the
output into a unique name. This allows you to compare the input data to the output data for analysis.

e Avg—=Click the arrow and choose an appropriate data element for storing the average values measured. If
this is the same data element as the input data, this data will overwrite existing data. If this is a unique
data element, it will store the output values. Generally, it is recommended that you store the output into a
unique name. This allows you to compare the input data to the output data for analysis.

e Save/Load Raw Data—Generally within TILE!, emissions data is saved in raw format (direct readings from
the instrument). If this check box is selected, then we will save a corrected data (inclusive of preamp, cables,
and antenna factors).

e Antenna Factor—Click the arrow and choose an appropriate data element for storing the actual
antenna factor used during each measurement. The Signal Discrimination action allows the user to specify a
different antenna for each frequency measurement. In particular, on an OATS you might take a reading with a
biconical. If you find yourself close to the limit and substitute a dipole antenna for the final reading, it is
important to know which antenna was used at each frequency and to correct the data for the antenna factor.

e Antenna Used—cClick the arrow and choose an appropriate data element for storing the antenna used during
each measurement. This data element must be a word-type data element. It will hold a text message with the
name of the Antenna Factor data element used for this measurement. Since these are typically named to
identify the antenna, this serves as the name of the antenna used. The Signal Discrimination action allows the
user to specify a different antenna for each frequency measurement. In particular, on an OATS you might
take a reading with a biconical. If you find yourself close to the limit and substitute a dipole antenna for the
final reading, it is important to know which antenna was used at each frequency and to correct the data for the
antenna factor.

Output Data - 2 Tab

The Output 2 data elements are for Tower, Turntable, Hor/Vert, and Al DToCTImi e on Teaturement
Comments. These are continuations of the data available from the
OUtpUt 1 tab. Action | Ihput Freq Data | Input Pasition D ata |
Tower Setup | Tinning | hode |
e Tower—cClick the arrow and choose an appropriate cmgtuds | Sieiod | TewmsiunFesten |
. . Measurement Parameters | Search Parameters |
data element for storing the tower height for each
Output Drata - 1 Output Data - 2 | Instrurments |

measurement.

. . Tower: |HnData T
e Turntable—Click the arrow and choose an appropriate

data element for storing the turntable angle for each
measurement.

Turntable: | Mo Data

Harfert: | Mo Data

Comments: | Mo Data

Lo Ll L] L] [

e Hor/Vert—Click the arrow and choose an appropriate
data element for storing the tower polarity for each
measurement. This is a word-type data element which

will hold an H or V, depending upon the polarity oK Cancel e
| Help
measured during the test. | |

DatesTime: | Mo Data
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e Comments—Click the arrow and choose an appropriate data element for storing comments entered for each
measurement. This is a word-type data element and only word-type data elements will be displayed in this
list.

o Date/Time—Click the arrow and choose an appropriate data element for storing the date and time
information. This is a word-type data element and only word-type data elements will be displayed in this list.

Instruments Tab

The Instruments tab specifies the instruments to be used during

the execution of this action. You must have a receiver/analyzer
. Signal Discrimination Measurement
selected. All others are optional.
Action | Ihput Freq Data | Input Pasition D ata |
e Receiver/Analyzer—Click the arrow and select the TowsrSetup | Timing | Mode |
appropriate instrument. You must have an instrument Ampltude | Standards | Tower/Tum Posiion |
identified at this position for the action to operate. Measurement Parameters | Search Paramsters |
Output Drata - 1 | Output Drata - 2 Instruments |
e QP Adapter—Click the arrow and select the _ : .
o . Recsiver/bnalyzer: [None. i~
appropriate instrument only if you have a separate
. OF Adapter: |NDHE j
guasi-peak adapter for the spectrum analyzer. By
. . Preselector: |None ﬂ b anual
choosing an instrument here, you change the method of -
setting RF and video bandwidth. If a QP adapter is Tower[Nane [
present, the RF and video bandwidths chosen on the Tuniable: | None [[| =
Parameters tab will be set for the QP adapter. A
different set of RF and video bandwidths will be set on
the spectrum analyzer. The settings for the analyzer are oK. | Caneel | | Help
determined by the manufacturer and set by the TILE!
program.

e Preselector—Click the arrow and select the appropriate instrument only if you have a separate preselector
for the spectrum analyzer. By choosing an instrument here, you change the method of setting attenuation. If a
preselector is present, you must consider setting its attenuation using a GPIB direct command. It will not be
automatically set by TILE!

e Tower—Click the arrow and select the instrument. If you are using a manual tower, you must set up an
instrument in the Instrument window for the tower. You can either use the Do Not Use Driver feature or the
DEMO.INS demonstration instrument driver; see Defining an Instrument on page 40.

e Turntable—Click the arrow and select the instrument. If you are using a manual turntable, you must set up an
instrument in the Instrument window for the tower. You can either use the Do Not Use Driver feature or the
DEMO.INS demonstration instrument driver; see Defining an Instrument on page 40.

e Manual—If the tower or turntable does not support GPIB operation, select the check box to allow operator
interruption during the test.

Parameters Tab

This is the same interface found in all other emissions actions so it will not be described here.
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Signal Discrimination Measurement
Output D ata - 1 | Output Data - 2 | Inztruments |
The Search Parameters tab controls the settings of the spectrum Action | InputFreqData |  InputPostionData |
analyzer/receiver during the measurement process. Tawer Setup | Timing | Mode |
Armplitude | Standards | Tower/Turn Position |
RF Bandwidth—Click the arrow to display the available Measurement Parameters Search Parameters
RF bandwidth settings. Not all instruments will be able ]
to use each of these settings, but the instrument driver VBW for Analyzer [300kHz v
will select the closest setting that is valid for the Step Size for Recsiver [120 MHz =
specified receiver. For instance, some older receivers Sweep Time (Anabzstt[1 <] [Sec =]
will only do 9 kHz and 120 kHz RF bandwidths. For all Meas. Time Feceivet|1 =] [Seo =]
bandwidths at or above these settings, the driver will Nurbes of Sweeps [T
automatically select the appropriate setting.

164

Search Parameters Tab

QK | Cancel | | Help

VBW for Analyzer—cClick the arrow to display the available video bandwidth (VBW) settings. Not all
instruments will be able to use each of these settings, but the instrument driver will pick the closest setting
that is valid for the specified receiver.

Step Size for Receiver—Sets the increment that will be used by the receiver during the measurement scan.
Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they take numerous
individual measurements and often display this as a continuous sweep. The step size determines the number
of points; it is found by considering the stop frequency minus the start frequency then dividing the result by
the step size.

Sweep Time (Analyzer)—Specifies how long the receiver/analyzer will take to sweep across the frequency
band. This setting will determine the dwell time at each frequency point. Set these to the required values and
click the arrow to select the units.

Meas. Time (Receiver)—True receivers take individual measurements and then group this information into a
sweep result. The measurement time (MT) is the time increment per frequency step.

Number of Sweeps—A setting greater than 1 will put the analyzers in Max Hold and the specified number of
sweeps will be made. For EMC receivers, the software will sweep the receiver the number of specified times
and hold the peak value internally.
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Amplitude Tab

The Amplitude tab is used to set the default reference level, Al DToCTImi e on Teaturement
attenuation values, and span value.
keasurement Parametears | Search Parameters |
e Reference Level—Enter a value and click the arrow to DutputDats -1 | OutputDats-2 | Instuments |
select the appropriate units. This value will set the soten | bpuwlomben | muwPedimbon |
. Tower Setup | Tinning | hode |
reference level of the receiver/analyzer at each - =
Amplitude | Standards | Tower/Turm Pazition |
frequency step.
e Attenuation—Click the arrow and select an appropriate Reference Levet|100] [dBuwv |
attenuation value. This will be set on the Atsrustions[10 =] dB
receiver/analyzer at each frequency step.
Default Span: |1, |KH2 j
o Default Span—The default span is the window size for
the spectrum analyzer for each frequency. The start
frequency for the display will be the current frequency
less one-half the span. The stop frequency will be set to ’—|E'K Cancel Help
the current frequency plus one-half the span.

Standards Tab

These data elements contain the specification limit information as

well as antenna correction information appropriate for each Signal Discrimination Measurement
frequency being tested.
Measurement Parameters | Search Parameters |
.. . . Output Data -1 Output Data - 2 Instuments
o Limit—Click the arrow and select the data element with _ | | — |
. . . Action | Input Freg Data | Input Position Data |
the specification limits. The user has complete control .

o i ) o ) Tower Setup | Timing | Mode |
of the definition and use of the specification limit. This Amplitude Standards | Tower/TunPosiion |
value will determine the margin on the display. The limit :

! g pay Lini: [fle Bt v
value will be subtracted from the current reading to
determine the margin at the current frequency. Hor A Factor /Mo Data [
. . Yeark Ant Factar: | Mo Data v
e Hor/Vert Ant Factor—In performing signal | =l
discrimination the system needs to keep track of the Cable Loss: |No Data [
appropriate correction factor for each frequency range Preamp Gain [add): | Mo Data |
in which testing is done. Click the arrow and select the
appropriate data element for the default antenna. This
i bprop . i ) . 1] 4 | Cancel | | Help
is the default setting, but it can be changed interactively

any time during the execution of the test.

e Cable Loss—Select an appropriate data element for the cable loss. This value will be added to the actual
instrument reading for calculating the margin. If No Data is selected a default value of 0 dB will be used by
the software.

e Preamplifier Gain (add)—Select an appropriate data element for the preamplifier gain. This value will be
added to the actual instrument reading for calculating the margin. If No Data is selected a default value of
0 dB will be used by the software.
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Tower/Turn Position Tab

The Tower/Turn tab determines the range of motion for the

positioners. For the tower all references are in centimeters. For the e reen
turntable all references are in degrees. Measurement Parameters | Search Parameters |
Output D ata - 1 | Output Data - 2 | Inztruments |
e Start—Enter the appropriate minimum position for each Adtion | IrputFreqData |  Input Posiion Data |
positioner. Typically towers start at 100 cm and TowerSetup | Timing | Mode |
turntable motions are defined to start at O degrees. Ampliude | Standsrds | Tower/Tumn Position
TILE! does not support continuous rotation turntable SlartT_IU;’;' ITD”'”LHB
movements. All movements are swung around a Sto (400, |33,
360 degree arc and then reversed. Margi [2 2
. . . Default Position: |100. 0
e Stop—Enter the appropriate maximum position for
each positioner. For 3-10 meter emissions v Automatically Set Twr/Turn on Frequency Change
measurements, a default height of 400 cm is defined. [ Read Both Twr/Tum on Any Read
For 30 meter measurements this would be set to
600 cm. Turntable maximums are set to oK. | Cancel Help

359 or 360 degrees.

e Margin—Determines a number or degrees or centimeters prior to the desired position where the positioner
will be commanded to stop. This value is the slippage of the positioner. Sending the stop command early will
allow the positioner to settle to the desired position. This setting will be site- and test-specific because of the
differences between positioners and the equipment placed upon them.

o Default Position—Enter a value reflecting the default position for the positioner. When starting the action,
this is the position that the tower and turntable will be moved prior to any readings.

e Automatically Set Twr/Turntable on Frequency Change—When this check box is selected, the tower and
turntable will be set to their position automatically when the user moves to the next frequency. If it is
deselected, the tower and turntable will be left in their current positions.

e Read Both Twr/Turn on Any Read—Normally, the tower and turntable positions are updated only when the
Read button or Optimize button is clicked. With this option, the current position will be updated any time any
instrument is read.
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Tower Setup Tab

Signal Discrimination Measurement
Armplitude | Standards | Tower/Turn Position |
M eazurement Pararmeters | Search Parameters |
Output D ata - 1 | Output Data - 2 | Inztruments |
) Action | Ihput Freq Data | Input Pasition D ata |
e Upper/Lower Offset—When rotating an antenna from TowerSetup |  Tmng | Mode |
horizontal to vertical, some antennas will have the
potential to touch the floor. The offset value Lower Offset I
(upper/lower) is a physical amount the tower will move UpperOffsst [0,
up or down prior to rotating the antenna polarity to avoid
this potential problem.
QK | Cancel Help

Timing Tab
Signal Discrimination Measurement
L. L. i Amplitude | Standardz | TowerdTurm Position |
Certain instruments have timing issues that can be resolved by
. o Measurement Parameters | Search Parameters |
changing the default values on the Timing tab. e[ i [ et |
o Action | Ihput Freq Data | Input Position Data |
e Tower Start/Stop Timing—Between the start T ower Setup Timing |  Mode |
command to the tower and the first read, the system will
pause this time to allow the tower to start its motion. Tawer Start/Stop Timing: — [2000] s
e Turn Start/Stop Timing—Between the start command Turn Start/Stop Timing: (2000, ms
to.thg turntaple and the first read, the systemlwnl pagse Polaity Tiing: (2000 ms
this time period to allow the turntable to start its motion.
L. . Try Count:  [2p
This is a major concern on very large turntable where
the start momentum is large.
QK. | Cancel | | Help

e Polarity Timing—Most towers with polarity under remote control use an air control to change polarity. The
amount of time it takes for the antenna to rotate from horizontal to vertical, or vice versa, is dependent upon
the weight of the antenna and the air pressure. We want to ensure that the polarity has completed its
movement prior to any other movement or measurement. Polarity timing is a value in milliseconds that reflects
how long it takes the positioner to execute a polarity movement. The software will pause this period before
continuing its execution.

e Try Count—When either the tower or turntable is in motion (after the start command), the software
determines when to send a stop command by reading the positioner and comparing the current position to the
desired position. In the event that the current reading and the previous reading are the same (but you have
not reached the desired position), the software will re-read the instrument the number of times specified in the
try count before displaying a dialog box.

Emissions 167



Mode Tab

Signal Discrimination Measurement
When at a frequency, the operator can at any time trigger a Ampltuds, | Stendards | Tower/Tum Postion |
measurement of the current frequency. In a normal measurement Measurement Parameters | Saarch Peramsters |
. . Output D ats -1 Output Drats - 2 Instuments

the software will use the default settings for parameters and _p | p | - |

X i Action | Ihput Freq Data | Input Pasition D ata |
bandwidths, set up the instrument to those defaults, and take a .

Tower Setup | Tirning Mode

reading. If direct read is selected, the software will read the current
marker only. This gives the operator finer control over the
measurements.

Default Starup Options

I Direct Read QF

e Direct Read Peak, QP, Avg—When taking a reading,
this check box determines whether the software will
reset the instrument to the default conditions prior to
taking a read, or whether it will read the current marker.

I Direct Read Avg

QK | Cancel Help

Signal Discrimination Dialog Box

The Signal Discrimination Measurement action is basically a manual action. The input table gives the operator a set of
known signals to look at, but the operator can always manually scan on his receiver/analyzer and capture new signals.
The dialog box has a table of known signals, as defined on the Input Freq Data tab. The operator then adjusts the

receiver/analyzer, searching for new or existing peaks. Once a signal is viewed on the screen, the operator can add to or
update the table.

Table of Frequencies Dialog Box

The table of frequencies provides a view of the known signals. This table can be added to or subtracted from by the
operator through the use of the Set Before, Set After, and Delete buttons. To control which items are viewed or their sort

order, go to the Set Before, Set After, and Delete buttons. The table of frequencies is only updated with the set
command buttons.
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Measure OATS
Frequency Ipuit | Lirnit lPeak .IQP lAvg [Margin lTower _lTT lHa"\
1 0.0Hz 0.00 (Ii] 0.00 0.00 0.00 0.00 0.0 0.00 W
2 32.0 MHz 0.00 (i -0.00 0.00 0.00 0.00 0.0o0 0.00 W
3 0.0Hz 0.00 0.0 0.00 0.00 0.00 0.00 0.0 0.0o W
4 0.00 0.0 0.00 0.00 0.00 0.00 0.oo 0.00 W
5 32.0 MHz 0.00 0.0 -0.00 0.00 0.00 -0.00 0.0 0.00 W
o | 5
Frequency Lirrit Peak arP Ayg i Tower TumT able
40,0 MHz il |25 1245 |21.08 [100.0 0.0
5 Cument |2.5547 1245 |21.08 [100.0 [150.0
o [ b argir: I1_57 12_45 ]21_08 Opt. Yert, | Dptimize |
Goto| [5 Setall | Read P | Read OF ‘ Readéva| || Opt Horiz |
Carrections;
Harizantal Clear Pk ‘ Clear OF ‘ Clear &g | Read | Read |
! Auto
0 ¥ Ver I Hol | o
- Optimizing T umtable ! Twr/TT
Wertical
0.
Antenna - I Direct Read Peak
Horiz: |NU Data L] [~ Direct Read 8P Comment:
Weark: |N0 Data ﬂ Read Freq [ Direct Read Avg
Setup I Set ‘ Set Before I Set After J Delete ok | Cancel Save

Peak, QP, Avg sections—each have a Read and Clear button. When the operator has a signal to measure,
manually move the marker to the frequency of interest. At this point, you may read the current marker as it
sits, or perform a calibrated reading using the default standards. If you click Read Pk, then a default test will
run based on the standard system setups. If you select the Direct Read check boxes, the software will read
the current marker with no adjustment.

Frequency—Displays the current position in the table of frequencies. The second box indicates which step
this is in the list (step 1, 2, and so on). The double arrows move up or down the known list of frequencies.
These known points are changed by the Set Before, Set After, and Delete buttons.

Antenna—Displays the antenna factor for the current frequency. The readings in any of the remaining boxes
will not be corrected if the antenna factor does not exist or is out of range. The Horiz and Vert boxes are the
antenna factors for the appropriate antenna if valid data exists at this frequency.

Lirrit Peal: GP dg

il 0. |0, 0.
Limit—The Set All button does
a peak search within the current Cheits |D' |D' |D'
window of the instrument. The Margin: 0. |0, 0.
Limit displayed is from the
Standards Limit data element set Al | Read Pk Fiead UF Fiead Avg
selection.

Clear Pl Clear QP Clear &g

Emissions 169



170

Peak/QP/Avg——Contains the maximum reading at this frequency, the last reading from the instrument, and
the margin between the maximum reading and the specification limit at this frequency. If you read a number
of times, the first/top box will always reflect the highest reading found at any point. When you click Set,

Set Before, or Set After for this frequency, the maximum number is the saved number. The current number
reflects the current (last effective) reading from the instrument. Margin is the difference between current
reading and the specification limit. No reading in any box will be valid if the antenna factor is not valid.

T cwwer TumnT able
Tower—The first/top box reflects the position of the tower when the | |
maximum recorded signal was taken. The second/bottom box reflects | |
the current tower position. You can change the antenna from vertical to Opt. Yert. | Optimize |
horizontal by selecting the Ver or Hor check box and rereading the Opt. Horiz
tower. If a manual tower is used, the display is changed to reflect the Q :
current position and a check box for polarity. Enter the position and Fead | Fead |
check the appropriate polarity. i

v e T Vo Ty TT

Turntable—The first/top box reflects the position of the turntable when the maximum recorded signal was
taken. The second/bottom box reflects the current turntable position. If a manual turntable is used, the display
is changed to reflect the current. Enter a value for the actual position of the turntable, if desired.

Antenna—Changes the Antenna Reference data element for the current frequency for the horizontal or
vertical orientation. Once a data element is selected, the values will be adjusted to reflect the correct antenna
factor. If a data element is selected that does not cover the current frequency, a dialog box is displayed. The
default Antenna Correction Factor data element is defined on the Standards tab.

Antenna [ Direct Read Peak
Hariz: |ND Data ﬂ [ Direct Read OF  Comment:
Wert |No Data ~| Fiead Freq [ Direct Read Avg
Setup | Set | Set Before | Set After | Delete (] 8 | Cancel Save

Read Freq—Click this button to read the current frequency and update that information without changing the
values for peak, QP, or avg. This is often used when you want to manual fine-tune frequencies of interest
prior to executing an automatic measurement using the Scan Peaks action.

Direct Read Peak—Determines whether, when the read peak button is clicked, the software will read the
current marker without setup (check condition) or whether it will tune the instrument and take an appropriate
measurement using the default settings.

Direct Read QP—Reads the spectrum analyzer after it has been manually configured by the user.

Comment Box—The operator can enter a comment related to this frequency (assuming a data element has
been specified for outputting the comment). These comments can then be placed on graphs or tables as
additional information.

Setup—Provides the user some control of the items that display on the table of frequencies. The view of each
item can be switched on or off. These items can be changed or updated at any time by the operator.
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e Set, Set Before, Set After, and Delete buttons—Control recording of information to file.

The Set Before and Set After buttons add the current frequency and related information into the frequency

table on a new line. If you are physically reading the same frequency as the current point in the table, do not
use the Set button. Adding will cause two identical points to exist in the table. This will prevent certain math

functions from performing correctly. If an additional data point is added by mistake, select this step and then
click Delete.

e Set—Changes the current stored information, replacing it with the maximum recorded values from the Peak,
QP, Avg, Antenna Used, Antenna Factor, Margin, Tower, and Turntable boxes. If you are physically
reading a different frequency than the current point in the table, do not use Set; this will overwrite the
frequency point in the table.

o Delete—Deletes the currently highlighted frequency point on the table.
e OK—Saves the current table of frequencies and exits the action.

e Cancel—Aborts the current execution and exits the action without saving any data.

Site Attenuation

The Site Attenuation action is designed to assist in performing an Open Area Test Site g l
(OATYS) attenuation measurement. These are generally done per ANSI C63.4, but this [}
action can be used for any attenuation measurement.

Site Attenuation icon

There are two modes to the action, the cable referencing step and the actual measurement. Generally when performing
site attenuation, you first lay out the test instrumentation and cables with two opposed antennas. Prior to taking readings
on the antennas, you will connect the cables end-to-end, set the generator level at some standard setting, and read the
signal path through the cables. This will give you a reference level that includes any losses in the cables and connectors.

The next step is to hook the cables to the antennas and take readings at the same signal generator output level. The
difference between this reading and the cable reference reading is the loss through the antennas and free space. The
difference can then be input into the appropriate formula to derive site attenuation. The two different modes are set on the
Levels tab of this action.

This action can be configured to take a cable reference reading (direct mode) or an OATS measurement. It is not
necessary to perform a cable reference reading prior to running this action, but if no cable reading is made, the user must
adjust the final readings to include all appropriate correction factors.
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Frequency Tab

The Frequency tab sets the frequency range, number of
steps, and search range of interest for the test. Since we are
dealing with radiated signals in free space, the search span
allows us to limit the effects of ambient signals on our
readings.

You can either enter start, stop, and step frequencies, or you
can enter a data element with a set of specific frequencies of
interest.

e Start Frequency—Enter an appropriate number
in the box and click the arrow to select the units.

e Stop Frequency—Enter an appropriate number in
the box and click the arrow to select the units.

Site Attenuation
[ata Antenna | Ingtruments |
Action Frequency | Levelz | Parameters |
Start Freguency: |3EI. |MH2 ﬂ
Stop Frequency: |1. |I3H2 ﬂ
Step: |1. IMHz =]
Search Span:|1_ |MH2 ﬂ

x|

Cancel |

Help

e Step—Determines the interval between each reading in the test. When setting this value, each frequency
point is scanned for tower height to get the maximum value. The larger this setting, the longer the test will
take to perform. Enter an appropriate number in the box and click the arrow to select the units.

e Search Span—The Site Attenuation action uses a spectrum analyzer/receiver together with a signal
generator. Since these two units might have slight differences in absolute frequency accuracy, the

search span determines how wide the window will be on the analyzer during scans. The system will open this
window, search for the peak signal, and record this level. Since most instrumentation used in an EMC

laboratory has been calibrated, this might not appear useful. But the frequency accuracy between analyzers
and receivers can impact this test. Enter an appropriate number in the box and click the arrow to select the

units.

Levels Tab

The Levels tab sets the base parameters to be applied to the
generator and the receiver/analyzer.

e Signal Generator—Sets the signal generator
level in dBm. This action uses a fixed signal level
in both direct and indirect mode. The frequency is
set on the Frequency tab. If you are using an
amplifier, it will be included in the direct mode
readings. Install the ampilifier in line with the
instrumentation. If you need to use different signal
generator levels at each frequency, you should
use the Scan Peaks (C_Peaks) action to configure
this test.

o

-,

Site Attenuation
Data | Antenna | Instruments |
Achion | Frequency Levels | FParameters |
Signal Generataor: |-20] dbrm
Ref Lewvel:
eference Lewel: 100, dbuy
[ Direct Mode
Attenuation Level: [10dE -
0k | Cancel Help

o Reference Level—A reference level for the signal analyzer is set using this value. Using a value too low will
cause errors in readings done in an OATS environment because the actual signal will be out of range of the
screen parameters. At an OATS, large ambient signals will often saturate the analyzer/receiver. You should
set the attenuation for the receiver/spectrum analyzer to prevent this condition
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e Direct Mode—Measures the cable reference. When this check box is selected, the range of frequencies is
scanned with no tower movement. These values are stored in the Data tab Attenuation data element. You
then use this data element as the calibration element in a second action configured in a non-direct mode. This
allows the user to measure only the net attenuation of the transmitted signal during the actual site attenuation
readings. When using this mode, all the settings should be identical to those to be used in the final, indirect
action.

e Attenuation Level—Select an appropriate input attenuation, if required, to protect the front end of the
receiver.

Parameters Tab

e RF Bandwidth—The resolution bandwidth (RBW) is the value for the internal filtering used by either the
spectrum analyzer or receiver during the measurement. This value is usually mandated by the specification
that the user is measuring against. If you select an RBW that is not supported by the instrument being used,
you will not receive a warning message; instead, the instrument driver will choose the closest bandwidth that
is supported. When you have specified a QP adapter on the Instruments tab, the RF bandwidth will be set
for the QP adapter.

e VBW—Spectrum analyzers use a video filter as part of the measurement/display cycle. Generally, the video
bandwidth (VBW) should be equal to or greater than the RBW; a good rule of thumb is three times the RBW.
Set this value as needed or required. This value is generally ignored when doing average measurements
using spectrum analyzers since the CISPR methodology requires the use of the minimum VBW that is
supported by the instrument.

e Step Size if Receiver—Sets the increment that will be used by the receiver during the measurement scan.
Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they take numerous
individual measurements and often display this as a continuous sweep. The step size determines the number
of points; it is found by considering the stop frequency minus the start frequency then dividing the result by
the step size.

e Number of Sweeps—A setting greater than will put the analyzer in Max Hold and the specified number of
sweeps will be made. For EMC receivers, the software will sweep the receiver the number of specified times
and hold the peak value internally.

e Sweep Time (Analyzer)—The amount of time used by the analyzer to perform one continuous sweep (from
start to stop). The actual time per measurement step is the ST divided by the number of points per sweep (set
by manufacturer). Enter an appropriate number in the box and click the arrow to select the units.

e Meas. Time (Receiver)—True receivers take individual measurements and then group this information into a
sweep result. The measurement time (MT) is the time increment per frequency step.
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The Data tab identifies the data elements that will be used to Site Attenuation
store the information generated by this action.

Action | Freguency | Levelz | Parameters |

(Direct Mode) Attn—The attenuation level is the Data |  Anterna | Instruments |

Site Attenuation
The Antenna tab configures the tower scan and step
conditions. All tower readings are in centimeters. Action | Frequency | Levels | Paameters |
Data Antenna | Instruments |
Start—The lowest desired tower height is the start st 100]  em
position. In normal C63.4 measurements this will Stop: 4000 om
be 1 meter (100 cm). Enter an appropriate value in sep 10 em

174

Data Tab

net signal level, after correction for the direct
mode cable readings. The system will take the

analyzer/receiver level and subtract the calibration (Direct Mode] Attn [N

level prior to recording this number. If there is no Ant Height I—_|N-:.Data -
calibration value, then the analyzer/receiver -

reading is stored without correction. Caiibration: |No Data =

Ant Height—As part of maximizing the signal, the
tower is scanned for the peak signal. The peak is
stored in (Direct Mode) Attn; the actual tower ok |
position is stored in Ant Height.

Cancel | ‘ Help

Calibration—The Calibration data element is the direct cable-to-cable readings derived when this action was
performed in the direct mode. This data is subtracted from the actual signal readings to derive the net signal
stored in (Direct Mode) Attn.

Antenna Tab

¥ oy

the box. Margin: ’72_ o

Stop—The maximum tower height desired during

[ Continuous [ Prampt far Antenna Change
the test is the stop position. In normal C63.4 Polaization Pol. Timing: 2000, ms
measurements this will be 4 meters (400 cm) for " ‘ertical % Horizontal Stop Timing|200.  ms
3- and 10-meter OATS and 6 meters for 30-meter
OATS. Enter an appropriate value in the box. ’TI Cancel | Help |

Step—The step value determines how many centimeters will separate each height reading on the tower.
Enter the number of centimeters desired in the box.

Margin—The margin setting is a value that allows the user to configure the slippage, or stopping error, of the
tower. When the tower is in motion the software will check for the current position. Whenever we are within
the margin distance of the stop position (not the formal stop, but the current move to position) the stop
command will be issued. The presumption is that the tower will then coast into a final position as close to our
goal as possible. This setting will be site and test specific because of the differences between towers and the
weight of the antennas placed upon them.

Continuous—Performs a scan across the designated tower start/stop points recording the maximum value
obtained during the scan. The analyzer is put into Max Hold and then the tower is moved from start to stop.
This allows a capture of the highest signal found, but records no height information.
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e Prompt for Antenna Change—This check box is used when a dipole antenna is in place. For each
frequency, the dipole is configured, the antenna is stepped across the start/stop range, and then the operator
is prompted to configure the dipole antenna for the next frequency.

e Polarization—This action can be operated with the antenna in either the horizontal or vertical orientation.
Check the appropriate box. If you do not have a tower and are manually adjusting the height or using this
action for some other purpose, the polarization element is ignored.

e Pol. Timing—Different towers execute polarity movements at different speeds. To ensure accurate testing, it
is essential that the polarization movement be completed prior to any movement of the tower or turntable.
This timing allows the user to match the execution to the characteristics of their tower.

e Stop Timing—Certain towers and turntables require fixed periods to perform a Stop or Start action. If a

command is sent prior to completion of the stop, that command is ignored. This setting lets you lengthen or

shorten the time interval before execution of the next step.

Instruments Tab

The Instruments tab identifies the instruments to be used
during this action. Click the arrow and select an instrument for
signal generator, spectrum analyzer, and tower. If no tower is
available, or it is not GPIB-controlled, select the Manual
Tower check box to configure an operator interrupt. This will
allow you to manually set the tower position during the test. If
you have a separate QP adapter and preselector, select these
instruments also.

Site Attenuation Dialog Box

The Site Attenuation dialog box provides visual
information to the user as well as the ability to halt
execution of the test.

e Target—Provides information on the desired
(target) position of the tower, the current
frequency setting for the receiver/analyzer,
and the output level for the signal generator.

e Current—Provides information updates on
the tower position when it is in motion, on the
actual frequency setting of the

Signal Generatar: |

Amplifier: | Mone -
Spectrum Analyzer: | Mone -
[P &dapter; |Mone -
Prezelectar: | Hone -

[ Manual Tower

Tawer: |Mone hd

Site Attenuation
Action | Freguency | Levels | Parameters |
[rata | Antenna Instruments

| Help

Site Attenuation

receiver/analyzer, and the corrected reading
of the attenuation across the antennas.

~ Target — Current
Pogition: |-| o I.I .
Frequency: [30.0 MHz [30.0 MHz
Attenuation: |-2|:|. 0a |4‘| 0o
Stop
Emissions
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Occupied Bandwidth Mask and FCC Power Spec Limit

mask for transmitters. The FCC Power Spec Limit action calculates the FCC spec MASK

The Occupied Bandwidth Mask will calculate the FCC/ETSI occupied bandwidth B HFH
limit for power transmitters by using the calculation (43+10*Log(Power)). ' B

Occupied Bandwidth Mask and
These actions are not documented but following are the available tabs. FCC Power Spec Limit icons

Occupied Bandwidth Mask Tabs

p .
Occupied Bandwdth Mask [

Action Output Data/Absolutes | Frequency Settings I

Oecupied BW Data: I VI
Lowest Freq: I'I IKH: LI
Output Data/Absolutes Tab Highest Freq: [4 |GHz |

ok | Cancel ety | Hep |

h

i B
Occupied Bandwdth Mask [

Action | Output Data/Absolutes Frequenc'_.rSe‘ttingsl

Center Freq: I II'U'IHz vI

Low Channel: |25 W Left Edge of Band

High Channel: [75 ¥ Right Edge of Band
Frequency Settings Tab S |—
ower: |1 Watts

Authorized BW: I'IDU kHz
Mask Type: |ETSI Rl

ok | cancel | s | Heb
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FCC Power Spec Limit Tabs

i N
FCC Power Spec Limit [

Action Data

Occupied BW Data: -

Data Tab

QK I Cancel Apply Help

GTEM Actions

These actions will calculate the GTEM correlations and position the EUT.

A~

GTEM Actions

GTEM/OATS 3 Position Correlation

‘ % GTEM/OATS 3 Position Correlation icon
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GTEM Tab

The GTEM tab describes the physical dimensions of the
GTEM cell that was used for the input data
measurements. As a short explanation of the GTEM
physical references, the GTEM is a pyramidal shape in
which the x, y, and z axes describe the center point of an
EUT in the GTEM. To illustrate this point, consider the
following views of the GTEM:

The x-axis is parallel to the width of the septum. Since
all measurements are referenced the center septum,
consider the -x and +x to be the offsets from the
centerline of the septum.

The y-axis is the height of the septum from the floor to
the septum. This dimension is a positive number.

GTEM/OATS 3 Position Correlation
Defavits | Bookmarks |
Action | GTEM | 0ATS | Inputs | Resuls |
% |0, meter |
¥ [0.75 meter |
Septum: [1 5 (meter v

0k | Cancel Help

End Yiew
Top of GTEM
—  Septum
&
H e . +r-ads
axs
PN
¥ aiz

Bottom of GTEM

The z-axis describes the length of the GTEM. Because of the 90 degree relationship between the y-axis and z-axis and
the fixed angle, the length of the z-axis can always be determined by knowing the height of the y-axis.

T-axis

F

Center

4
*_/_,—f-f/ Point of

the EUT

O
&
¥ ¥
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o X:—Enter the offset from the centerline of the EUT. In an optimum setup the EUT would be positioned in the
center of the septum width; this is position 0. If the EUT requires a slight offset to either side, enter the offset;
an offset to the left of the centerline is a negative value, and an offset to the right is a positive value. Click the
arrow for the units or use the Tab key to move to this field, and then select the units. You can also enter the
first character of the units for quick selection.

e Y:—Describes the physical height from the floor of the GTEM to the center of the EUT. Enter an appropriate
number in the box and click the arrow to select the units. If you are not sure, enter a value that represents half
the height of the septum for the position of the EUT.

e Septum—Since the geometry of the GTEM is precise, it is possible to define both the septum and z-axis
lengths by mathematical reference to the y-axis. In this field, enter the height from the floor to the septum at
the position where the EUT is to be placed. Click the arrow for the units or use the Tab key to move to this
field, and then select the units. You can also enter the first character of the units for quick selection.

OATS Tab

The correlation routine converts GTEM-based information to
the theoretical field strength that would exist over a ground
screen. In calculating this value, the physical dimensions of the
OATS are required. The OATS tab allows you to specify which
OATS configuration is appropriate for the correlation. Defaults | Bookmarks |
Action | GTEM | OATS | Inpus | Resuls |

-,

GTEM/OATS 3 Position Correlation

The scan range and separation are the pertinent elements.
The standards.spem_fy these numbers. Ty_p|cal pairs are: 1-4 Height Min: |11  mete: 5
meter scan height with a 3-meter separation; 1-4 meter scan _ T | -
height with a 10-meter separation; and 2—6 meter scan height Height Mai | feter 7
with a 30-meter separation. Separation: |3 |meter v |
EUT Height:  |q.
e Height Min—Enter the minimum antenna height - F
reeSpace
for the scan range on the OATS. This information
is specified by the emissions standards. Click the

arrow for the units or use the Tab key to move to 1] 4 | Canizel | Help
this field, and then select the units. You can also
enter the first character of the units for quick
selection.

e Height Max—Enter the maximum antenna height for the scan range on the OATS. This information is
specified by the emissions standards. Click the arrow for the units or use the Tab key to move to this field,
and then select the units. You can also enter the first character of the units for quick selection.

e Separation—Enter the separation distance for the OATS. This information is specified by the emissions
standards. Click the arrow for the units or use the Tab key to move to this field, and then select the units. You
can also enter the first character of the units for quick selection.

e EUT Height—Enter the height of the EUT. This information is specified by the emissions standards.

e Free Space—When this check box is selected, this causes the correlation routine to skip the OATS correction
and to only combine the three vectors into a free space equivalent value.
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Inputs Tab

The input fields on the Inputs tab identify the three GTEM/OATS 3 Position Correlation
Measurement data elements for the GTEM orthogonal
readings. These must be matched; for example, the EUT was
in an identical setup with a 120 degree orthogonal rotation.

Drefaults | Boakmarks |
Action | GTEM | 0ATS | Inputs | Resuls |

The three readings need to have identical scan ranges, Wi | |
bandwidths, reference levels, and sweep times to ensure

. . . . W:|Y j
accuracy. As with any mathematical calculation, if you put
garbage in, you get garbage out. It is essential to ensure the vafz =l

accuracy of the three readings.
y 9 Frequency Bhw: |1EI. |KH2 ﬂ

e Vx—=Click the arrow and selected the appropriate
data element. This element will be the same as
was used during the X-orientation measurement

Ok, |
on the flowchart.

Cancel | | Help

o Vy—=Click the arrow and selected the appropriate data element. This element will be the same as was used
during the Y-orientation measurement on the flowchart.

e Vz—Click the arrow and selected the appropriate data element. This element will be the same as was used
during the Z-orientation measurement on the flowchart.

e Frequency BW—There is a slight possibility, especially when comparing peak/QP/avg readings, that the
frequencies in the three data elements are not identical. This setting defines how much mismatch there can
be before an error will be reported.

Results Tab

The correlation analysis yields three data elements. You have the option of recording each element. The basic correlation
yields the maximum. This value is the straight correlated value between the OATS and the GTEM. However, certain
standards require the maximum signal in the horizontal and in the vertical antenna orientation. These values are derived
in the mathematics of the correlation algorithm prior to calculating the maximum.

¢ Maximum— If the maximum value of the correlation results is desired, select an appropriate data element to
store these values. This is the default position and there are few reasons not to use this data.

e Vertical—To keep the maximum signal in the vertical orientation, select an appropriate data element.

e Horizontal—To keep the maximum signal in the horizontal orientation, select each box for which results are
required. Click the arrow for each element and select an appropriate data element.

Defaults Tab
There is one industry standard methodology for determining the correlation. There are experimental methods that are
shown here.

e Original C63 Methodology—This is the original C63 methodology listed in ANSI C63.4.

e C63 with Dipole Correction—In the original C63 methodology, there is a small error related to the dipole
gain. This method allows the user to correct this error when analyzing differences in correlation methods.

e Use Actual Antenna Gain—In the mathematics of the C63 method, the gain of the dipole is inserted. Below
30 MHz this is a reasonable assumption. As users move above 1 GHz, this method deteriorates in accuracy.
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e Antenna 1—This data element should have the gain (not antenna factor) of the antenna to be used with the
actual antenna gain method.

GTEM/OATS 9-Position Correlation

The GTEM/OATS 9-Position Correlation action performs a specialized correlation to

determine the magnetic field characteristics for signals measured with a GTEM. This Ll

will yield the equivalent field strength as would appear on an Open Area Test Site

(OATS). This action requires nine readings taken with the GTEM. Using these GTEM/OATS
readings in conjunction with the physical dimensions of the GTEM and the OATS, 9-Position Correlation icon

this action performs a mathematical transformation that converts the nine input data
readings into the equivalent open field measurement values.

GTEM Tab
GTEM 9 Position Correlation
Resultz |

The GTEM tab describes the physical dimensions of the Acton | GTEM | 0475 | Algnment | input |
GTEM cell that was used for the input data 0 [metor =]
measurements. As a short explanation of the GTEM & ' )
physical references, the GTEM is a pyramidal shape in y 075 (eter =]

- 5 meler *
which the x, y, and z axes describe the center point of an '
EUT in the GTEM. To illustrate this point, consider the et 15 [reter =]
following views of the GTEM: FR

Qk | Cancel | | Help

End View
The x-axis is parallel to the width of the septum. Since Top of GTEM
all measurements are referenced the center septum,
consider the -x and +x to be the offsets from the Septum
centerline of the septum. .
% R E
The y-axis is the height of the septum from the floor to adz g "
the septum. This dimension is a positive number. v s
Bottom of GTEM
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The z-axis describes the length of the GTEM. Because of the 90 degree relationship between the y-axis and z-axis and
the fixed angle, the length of the z-axis can always be determined by knowing the height of the y-axis.

Center
Faint of
the EUT

o X:—Enter the offset from the centerline of the EUT. In an optimum setup the EUT would be positioned in the
center of the septum width; this is position 0. If the EUT requires a slight offset to either side, enter the offset;
an offset to the left of the centerline is a negative value, and an offset to the right is a positive value. Click the
arrow for the units or use the Tab key to move to this field, and then select the units. You can also enter the
first character of the units for quick selection.

e Y:—Describes the physical height from the floor of the GTEM to the center of the EUT. Enter an appropriate
number in the box and click the arrow to select the units. If you are not sure, enter a value that represents half
the height of the septum for the position of the EUT.

e Septum—Since the geometry of the GTEM is precise, it is possible to define both the septum and z-axis
lengths by mathematical reference to the y-axis. In this field, enter the height from the floor to the septum at
the position where the EUT is to be placed. Click the arrow for the units or use the Tab key to move to this
field, and then select the units. You can also enter the first character of the units for quick selection.

OATS Tab

The correlation routine converts GTEM-based information to
the theoretical field strength that would exist over a ground

screen. In calculating this value, the physical dimensions of the i .
) . . GTEM 9 Position Correlation
OATS are required. The OATS tab allows you to specify which
OATS configuration is appropriate for the correlation. Fesults |
Acton | GTEM | OATS | Algnment | Input |
The scan range and separation are the pertinent elements.
The standards specify these numbers. Typical pairs are: 1-4 Height Mir: |1 L
meter scan height with a 3-meter separation; 1-4 meter scan Height Max: |4, |meter |
h§|ght with a 10-meter §eparat|on; and 2—-6 meter scan height Saparation: [ [rmeter =]
with a 30-meter separation.
Height Gtep: [0.1000000014 [meter ~|
e Height Min—Enter the minimum antenna height EUIT Height |1 1000000235,
for the scan range on the OATS. This information
is specified by the emissions standards. Click the
arrow for the units or use the Tab key to move to (1] 4 | Cancel | | Help
this field, and then select the units. You can also

enter the first character of the units for quick
selection.
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e Height Max—Enter the maximum antenna height for the scan range on the OATS. This information is
specified by the emissions standards. Click the arrow for the units or use the Tab key to move to this field,
and then select the units. You can also enter the first character of the units for quick selection.

e Separation—Enter the separation distance for the OATS. This information is specified by the emissions
standards. Click the arrow for the units or use the Tab key to move to this field, and then select the units. You
can also enter the first character of the units for quick selection.

e Height Step—When performing a height scan on an OATS, the number of steps in height can directly affect
the accuracy of the test results. This field is included to allow a closer comparison between the GTEM-based
data and the OATS readings. Enter the step size for the height scan and the mathematical model will
calculate the expected maximums based upon these stated steps. Click the arrow for the units or use the Tab
key to move to this field, and then select the units. You can also enter the first character of the units for quick

selection.

e EUT Height—The EUT height is a factor in the calculations. Typical settings are between .8 meters and
2 meters depending upon the type of EUT and the actual measurement height for the EUT when placed on an
OATS. Enter the appropriate number and click the arrow for the units or use the Tab key to move to this field,
and then select the units. You can also enter the first character of the units for quick selection.

Alignment Tab

When orienting an EUT in the GTEM it is sometimes difficult to
use the exact same geometry as was used on the OATS. The
Alignment tab allows you to specify which physical orientation
was used on the OATS.

Within the GTEM, when positioning the EUT for proper
rotation, it may be necessary to place the EUT in a starting
position that is different than the position used when the EUT
was tested (or would be tested) on the OATS. The Alignment

tab allows you to specify the proper home position for the EUT.

=

-,

GTEM 9 Position Correlation

Results |
Action | GTEM | 0&TS | Alignment | Input |

(¢ ¥ Heorizontal, £ Yerticat (" Z Harizonkal, v Vertical

(" ¥ Horizontal, Z Yertical (" Z Horizontal, = Yertica

(" ¥ Horizontal, ¥ Yertical " Hoarizontal, & Yertica

Qk | Cancel Help

The z-axis is the axis along the length of the septum; the y-axis is the septum to floor; and the x-axis is the width of the
cell. The EUT +Z face is oriented toward the input of the GTEM. Viewed from the input, the +X face is on the left side of
the EUT and the +Y face is across the top. The +Y horizontal, +Z vertical (i.e., facing the input of the GTEM) is the most
common starting position for an EUT in the GTEM. This would duplicate the physical orientation of the EUT facing the

antenna on the OATS.
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Input Tab

Performing a 9-position correlation requires that nine separate GTEM 9 Position Correlation
readings be taken of the EUT. You will specify where each of
the nine sets of data will be saved. Results |
Action | GTEM | DATS | Algnment | Input |
The separate readings are defined as: Pasitior 1 Positian 2 Positian 2
NoDala i x| [MoDasta  ~||NoDsta  ~|
e Position 1—Starting position (SP) referred to as N N N
the +X face of the EUT Pozition 4 Pogition & Pogition &
) |N|:| Data ﬂ |ND Data j |ND Data j
e Position 2—SP +45 degrees in the x-axis (a Position 7 Position & Position 3
counterclockwise movement of the EUT). INoData  =||MoData x| |MoData =]
e Position 3—SP —45 degrees in the x-axis (a
clockwise movement of the EUT). 0k, | Cancel | | Help |

e Position 4—First normal rotation. This is referred to as the +Y face of the EUT. From the SP a 120 degree
orthogonal rotation. This is accomplished by rotating the EUT 90 degrees toward the operator and then
90 degrees in a clockwise rotation.

e Position 5—+Y position +45 degrees in the x-axis (counterclockwise movement of the EUT).
e Position 6—+Y position —45 degrees in the x-axis (a clockwise movement of the EUT).

e Position 7—Second normal rotation. This is referred to as the +Z face of the EUT. From the +Y face position
a 120 degree orthogonal rotation. This is accomplished by rotating the EUT 90 degrees toward the operator
and then 90 degrees in a clockwise rotation the EUT.

e Position 9—+Z position —45 degrees in the x-axis (counterclockwise movement of the EUT). It is important to
not confuse the various uses of X, Y, and Z terminology in this section. Using a rotation cube as a reference is
very helpful. This can be accomplished by taking a cube and placing +X, +Y, +Z, -X, -Y, and -Z labels on the
six faces. The + faces should always maintain the same relative plane as the EUT rotates (for example, the
+ faces always occupy the same three faces of the cube during each rotation).

Positions 1, 4, and 7 are the same as those used in the GTEM 3 position correlation analysis.
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Results Tab

The correlation analysis yields two sets of three data elements.
You have the option of recording all elements or any choice of

=

each element. The correlation yields a separate set of GTEM 9 Position Correlation

three values for both the electric field component and the

magnetic field component. The basic correlation for each Acon | GTEM | OATS | Algrment | Input |
yields the maximum. This value is the straight correlated value Results
between the OATS and the GTEM. Certain standards require E Field H Field
the maximum signal in the horizontal and in the vertical

. . . b an [ [ |MoData -
antenna orientation are separate readings. These values are
derived in the mathematics of the correlation algorithm prior to Hoz | [ |NoData = [ |NoData =

calculating the maximum.

Click each box for which results are required. Click the arrow
for each element and select an appropriate data element.

YWart Hu MoData - [~ |MoData

These data elements need to be defined as measurement ’TI

Cancel | | Help |

elements in the data definitions. See Measurement Elements

on page 30 for more information.

Correlation Dialog Box

During execution of the GTEM correlation, the dialog box provides the user a visual
indication as to the current status of the execution as well as a Stop button to
cancel execution of this action. The two display boxes are the current step and total
number of steps. The current step updates as each calculation is performed and will
change during the execution.

GTEM Optimization

This action is used to perform a Max Hold of a 3 position manipulator in a GTEM
using a spectrum analyzer or swept receiver. The tabs are similar to other emissions
actions except that it adds the positioner instrument and an output for its maximized
positions.

Position EUT (GTEM Manipulator)

The Position EUT action is used to control an automated GTEM manipulator or
X-=Y positioner. The position can be specified within two degrees of accuracy. The
position can be selected from a set of predetermined values or specified in degrees.

Emissions

GTE™ 9 Pos Correlak

Step: [a01
of [10001

GTEM Optimization icon

X%‘f
£ .

Position EUT icon
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Position EUT Position Tab

The Position tab is used to move the current position of
the manipulator. The position is defined with the azimuth
and orthogonal controls, or chosen from a set of
predetermined values.

e Azimuth—The azimuth, or x-axis, is defined
as an X-Y positioner on the Links tab; the box
specifies the angle or position to which the
positioner will be moved when the action is
executed. The value is read-only when the
value from the Preset list is selected, and
indicates the value from the selected preset
position. When the custom option is selected
in the Preset list, the user can input any value
from O to 360 degrees/cm.

Position EUT

|

Action Poszition | Linkz |
Azimuth Ortho
a [ -

Preset

Load =

o]

Cancel |

Help

e Ortho—The orthogonal, or y-axis, is defined as an X-Y positioner on the Links tab; the box specifies the
angle or position of the second degree of freedom for the positioner. The value is read-only when a value
from the Preset list is selected, and indicates the value from the selected preset position. When the custom
option is selected in the Preset list, the user can input any value from —180 to +180 degrees or 0 to 400 cm.

e Preset—Allows the selection of preset position information. The user can select from the list of preset

conditions by clicking the arrow. When a different position is selected, the azimuth/x-axis and
orthogonal/y-axis boxes are updated with the preset values from the selected position.

Links Tab

The Links tab is used to select the instrument that
controls the manipulator.

e Instrument—Select from the list of the
instruments by clicking the arrow.

e Margin—The margin is a defined increment
which is the error in executing a stop
command. If you are at 120 degrees and need
to go to 0 degrees, the action will start motion
in the correct direction. As we approach the
requested stop position, we are constantly
checking current position. As soon as we are
within the stop position minus the margin, the
stop command is issued. The margin, in
effect, is the motion delay required for the
positioner to complete a stop command.

Position EUT

Actian |

| Figtrunnent;

Pozition

Links |

21

b arain: 2
Delay: |0
*  Ortho-&zimuth Positioner =Y Positioner
k. | Cancel Help

e Delay—Some positioners will ignore commands if they are still in motion. Sending the stop command causes
the positioner to begin stopping, but if we send a command to move in another direction, it will be ignored if
the stop has not been completed. This delay is the period of time between issuing the stop command and

sending the next motion command.
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e Ortho-Azimuth Positioner/X-Y Positioner—This action will control either an ortho-azimuth positioner or an
X-Y positioner. Checking either of these affects the default Presets field on the Position tab.

Position EUT Dialog Box

— T arget Current
The Position EUT dialog box provides visual information _—
. ] it
to the user as well as the ability to halt execution of the e 35 |

test. The Target field provide information on the desired Orthio
azimuth and orthogonal angle of the manipulator. The
Current fields provide information updates on the
manipulator position when it is in motion.

Puazition:

120

IF'12

—

Stop

Emissions
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10.0 Immunity / Susceptibility

Immunity / Susceptibility Actions (Radiated / Conducted)

The immunity/susceptibility capabilities in TILE! are 1/S l I/S ‘ | 3 \/ ‘ lc'ﬁll‘} hEFI'} FVAL}

adaptable to almost all regulatory, industrial and
military applications. A typical application would ‘ [ éi

2

require a calibration procedure and an EUT test

procedure.
Immunity/Susceptibility actions

Immunity / Susceptibility Calibration

Frequency Tab

The Frequency tab is used to set the frequency parameters. The

Immunity test can be run by selecting the frequency range either

. . Immunity Calibration
by using a start/stop/step mode or by using a data element. -
Calibration Results Instruments Samples Pause Bookmarks
Action Frequency Freq Steps Amplitude Leveling TEM P-MID
[ 5&t From Table
Start Frequency: |2 GHZ v
Stop Frequency: |8 GHZ v
#of Steps/ Dec/%: |1 [Log Percent
QK Cancel Apphy
e Set From Data—Enables a predetermined set of
frequencies to be read from a data set. When this
check box is selected, the data set must be defined AT
using the standard TILE! format of frequency, value. Caibration | Resgts | stuments | Samples | Pauss | Bookmarks
This is explained further in File Elements on Action | Frequency | FreqSteps | Ampitude | Leveing | TEM | PMID
page 30. [¥] Set From Table | <no data> v

The Set From Data check box is particularly useful
when performing IEC testing (or other standards)
which require a percent-stepped frequency
progression. Creating this progression with standard
spreadsheet software is relatively easy. Write this
data to file as an ASCII text, comma-separated
variable file and define a data element as file-type OK Caricd Aeply

with this access. This data element will then contain
the appropriate information.
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e Start Frequency—Sets the start frequency for this test. The start frequency does not have to be less than the
stop frequency. This action will start at the start frequency and then step towards the stop frequency in the
manner instructed (it does not matter if this is up or down). Enter an appropriate number in the box and click
the arrow to select the units.

e Stop Frequency—Sets the stop frequency for this test. This does not have to be higher than the start
frequency. Enter an appropriate number in the box and click the arrow to select the units.

o # of Steps/Dec/%—Defines the number of steps to be used in the range of frequencies set by the start and
stop frequencies but does change meaning depending if the log or percent check boxes are selected. If
neither are selected then the step size is calculated by dividing the range (stop-start) by the number of points.

e Log—Defines how the steps will be taken. If selected, the software will split the frequency range into log
decades and then split each decade into the number of ranges specified. For example, if you are testing from
80 MHz to 1 GHz in log steps with the ranges set to 5, the software will split the range 80 MHz—-800 MHz into
five sub ranges. It will then split the 800 MHz-8 GHz into five ranges, but terminate the test on the last range
that covers 1 GHz.

e Percent—This is used when performing IEC testing (or other standards) which require a percent-stepped
frequency progression. When this check box is selected, you can specify any value for percent, including
fractions (entered as decimal places). Some of the MIL-STD tests use 0.25% step sizes. The IEC uses 1%.
There are some calibration schemes that use 2% or 5%. Enter the value desired and click the check box.

Freq Steps Tab

The Freq Steps tab lets the user control a number of different
functions/methods/algorithms during the Immunity test.

e Use Min Atten between Frequencies—Some Immunity Calibration
Signal generatOI’S use a relay to set attenuation Calibration Results Instruments Samples Pause Bookmarks
levels. This relay can wear out over time if used pcton_ | Frequency | Frea$icps | Arpitude | Leveing | TEM | PMID

excessively. If you are concerned about this relay, or L] Use Vi Aen between frequencies

Mo Sig Gen On/Off between Frequencies

if the on/off sequence affects the testing, deselecting Use Previous Amp for Best Guess

. . . Power Off on Fail to Level
the check box will prevent the minimum attenuation [ Update Sensors at sach lovel
command from being sent to the signal generator. Start Delay: | 1000 Fist Offset: -100

First Step Tries: |20

e No Sig Gen On/Off between Frequencies—Some
signal generators use a relay to turn on and off the
signal. This relay can wear out over time if used
excessively. If you are concerned about this relay, or
if the on/off sequence affects the testing, deselecting
this check box will prevent the on/off signal
command from being sent to the signal generator.

oK Cancel

e Use Previous Amp for Best Guess—When leveling, there are three methods of determining the starting
amplitude for the leveling loop. If no other choice is made, the software will calculate a beginning amplitude by
taking the desired level, the offset and the gain of the amplifier, and guessing at a starting amplitude.

The second method is found on the Leveling tab; see Immunity Test Leveling Tab on page 2. You can

specify a fixed set of beginning amplitudes (less the offset) using the Best Guess data element.

Generally the fastest method is to use the previous frequency signal amplitude as a beginning point. If you
select this check box the previous level will be used. In this case, the choices (Best Guess data element and
offset) will be ignored, except at the first frequency.
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e Power Off on Fail to Level—When the leveling loop fails, a dialog box will provide the choice to retry this
step, skip this step, or quit. While this dialog box is present, this check box determines whether power is on or
off. For safety, RF is turned off when this dialog box is present. This prevents potential damage to the EUT.
Turning RF off does have the disadvantage of making it difficult to examine the state of the equipment to
understand the failure. Knowing what the last amplitude was or what the power meter was showing can help
in correcting or understanding this failure to level. Selecting this check box will cause the RF to be left on
while the dialog box is present.

e Update Sensors at each level—When in the leveling loop, the software normally ignores updating the
screen to speed up acquisition. If you want the screen values to update at each step, then select this
check box.

e Start Delay—When certain power meters or probes are first exposed to a field, they require additional time to
level. This value is an additional delay time that is substituted at the first frequency only.

o First Step Tries—The number of tries to check during the leveling for the first step. When using Use Previous
Amp for Best Guess, the Number of Tries from the Leveling tab is used to determine the overall number of
tries for a leveling loop. On the first step, there is no previous amplitude so the software will start at a much
lower level and begin leveling up. This value allows you to let the first step have more tries than the remaining
steps. This will allow you to speed the leveling loops of the remaining steps without causing a problem on the
first step.

o First Offset—The first step of a leveling loop sometimes requires different settings than the remaining steps
in a test. Because of sensitivity of a test set or unknowns in the leveling loop, the general condition in the first
step can be radically different from the conditions in the later steps.

The first step offset is a value in dB that the software will automatically step down from the first estimated
signal generator drive level. For example, in Bulk Current Injection (BCI): When at the first frequency, the
relative efficiency of the injection probe, and therefore the generated field level, are unknown. By using an
offset, we can force the first level to start very low ensuring that the EUT is not subjected to an unusually
strong field on the first step. The Height portion of the following First Offset equation is from the TEM tab; the
default value is 1.

* i 2
SigOut = 10 * log10 (%)wo
50%10\ 10 )

Amplitude Tab

The Amplitude tab is used to select the amplitude data.

. Immunity Calibration
e Data—Allows the operator to select the desired

i . i Calibration Results Instruments Samples Pause Bookmarks
amplitude data to be used in the test. Click the arrow Action | Frequency | FreqSteps | Ampitude | Leveing | TEM | P-MID
to view the defined data elements and select the Dat: [ Target Power 40dBm "
appropriate element. The frequency component of

Data Unis: (®dBm () V/m  (_)dBuV () \Volts

the Amplitude data element must cover the same Ddev OAmps OdBpT (O dBus
range as the data element defining the Frequency OdBma O Watts

tab, but they do not have to be the same element. In Delay: 10 ms [ Use Units for Display Only
most tests the same data element will be defined for

both frequency and amplitude.

e Data Units—Click the appropriate data units. This
selection will set the display of the dialog box to
reflect the correct units.

OK Cancel
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o Delay—Represents a specified delay between each frequency step. It is primarily of value when testing
routines that do no leveling. This will prevent sending frequency/amplitude data to the signal generator faster

than it can react.

Leveling Tab

The Leveling tab is used to select the leveling methodology for
this run. The TILE! system supports leveling using a probe, a
power meter, or a pre-calculated field. Pre-calculated fields are
only used with control field transducers, such as TEM or

GTEM cells. In these cases, the field can be predicted (at certain

Immunity Calibration

Calibration Results Instruments Samples

Pause Bookmarks

Action Frequency Freq Steps Amplitude Leveling TEM P-MID

Leveling Source

. | ()No Leveling  (®) Pwr Meter (dBm) () Probe (%)
frequencies) very accurately. TILE! allows you to create a Toteranos (dBm) — Offset: Maox dBin Value
calculated field in these structures and record the probe level, in Plus: 0.2 M'; pep: Mt [4
effect calibrating the probe. Minus: 0 10

Min Step:  Max Count:
. [¥] Cortinue on Fail4o-Level 0.10000 10
e Leveling Source—Allows the operator to select
Best Guess Amp: <no data> v

which instrument will control the leveling cycle. A
choice of no leveling makes the remaining choices
inactive. The Pwr Meter and Probe choices require oK Cancel
careful consideration of the tolerance, delay, and
maximum count.

Tolerance (% or dB)—The Plus and Minus boxes allow the operator to select the desired tolerances for the
leveling process. For instance, if you are trying to create a 3 V/M field with a probe, then a plus 15, minus 0
would give you a tolerance of 15%, starting at 3 V/M. This equates to a minimum acceptable reading of 3 V/IM
and a maximum of 3.450 V/M. This is probably too tight a tolerance for most probes to level to, but the user
should experiment with these settings to obtain the tightest acceptable margin for the instrumentation. A
symptom of too tight a tolerance would be a leveling loop that jumps below and above these numbers without
ever landing within the zone. You will exceed the maximum count specified without leveling. Raise the margin
slightly and retry.

Offset—Sets the offset in dBm to the expected signal generator levels for the next frequency. When using the
Best Guess Amp data element, the value is reduced by the offset. Typically, a negative number will be used
to set a lower level to approach the target.

Max dBm—Controls the maximum RF level that will be output from the signal generator. Use this setting to
protect the front end of the amplifier from overload.

Max Step—Sets the maximum amplitude increment that the signal generator will perform.
Min Step—Sets the minimum amplitude increment that the signal generator will perform.

Max Count—Sets the maximum number of tries to establish a level measurement reading before the system
reports an error. This field needs to be over 10 in situations where you are seeking a large field or in cases in
which the margin is extremely small. For example, if you are trying to create a 3 V/M field with a 500 Watt
amplifier, you will find that small ripples in the amplifier cause relatively large changes in the offsets at this
level. You will probably need to give the system more tries to level. An indication of this problem would be a
failure to level, but levels quickly if you click Retry.

Continue on Fail-to-Level—Allows the user to continue on with the leveling steps even when a step fails to
level.

Best Guess Amp—Sets the signal generator to a predetermined level to speed up the leveling process. This
is used when approximate signal generator levels are known. The data set must be a defined .csv
data element.
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TEM Tab

The TEM tab is used to configure parameters when using TEM
or GTEM cells.

e In Use—Select the check box if you are using TEM
or GTEM cells.

e Height—Sets the septum height if you are using a
TEM or TEM-type device. The internal algorithm for
calculating signal levels is adjusted by this reading. If
the septum is less than 1 meter (a value of 1), then
the calculated signal generator level will be
increased by the inverse. If the septum height is
larger than 1 meter, the signal generator level will be
reduced by the inverse.

Immunity Calibration

Calibration Results Instruments Samples Pause Bookmarks
Action Frequency Freq Steps Amplitude Leveling TEM P-MID
[in Use
Height: |1 Meters
Impedance: | 40 datas v
Ref Out Data: | <no data> W
oK Cancel

e Impedance—Allows the operator to select a data set as a defined .csv data element.

o Ref Out Data—Allows the user to store the calculated field strength in a data element.

P-MID Tab

Power at the Mid-Point (P-MID) is a specific automotive test first
used by Ford Motor Company. The P-MID terminology relates
generally to measurement of two different power levels and
averaging of power at the midpoint as part of the test
requirement. This requirement involves measuring the net power
injected into a TEM cell structure and then measuring the output
of the TEM cell structure and averaging the two to obtain a final
value.

e P-MID Test (SAE J1113)—Select the P-MID Test
check box to perform this type of test.

e Power Out Instr—The power out instrument is the
instrument used to measure the output power from
the TEM cell. Within this specification, generally
speaking, the forward power is measured.

e Power Out Cal—Select a data element to provide calibration data on the power meter readings. This should

be a file-type data element.

Immunity Calibration

Calibration Results Instruments Samples Pause Bookmarks
Action Frequency Freq Steps Amplitude Leveling TEM P-MID

[] P-MID Test (SAE J1113) O

Stare
Power Out Instr: | <ng instrument > Oty
Power Out Cal: | <no dataz

Power Out: | <no data>

oK Cancel

e Power Out—The data element to store results of this measurement.

e Store Only—Allows you to read the TEM cell output power level but not to use this value as part of the

leveling.
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Calibration Tab

The Calibration tab is used to choose the correction factors for
the selected instruments. Select the data elements that contain
the factors for the losses or gains associated with that
instrument. Losses such as directional couplers should have
positive numbers.

The field probe calibration should be the correction information
from the manufacturer. Probe calibration tables tend to be in the
+0.8 to +1.2 range, and are multiplied rather than added.

Results Tab

The Results tab is used to select which instruments will be
recorded and where the recorded results will be stored. The
data elements selected must be defined as measurements.

e Record—Select the check box for each instruments
data you want to record. If not selected the results
are not saved. This does not mean the instrument is
not read, only that the results are not saved. If you
choose to level with a probe and do not record the
probe levels, then you will have to assume that the
desired amplitude was the actual level. If you record
the probe level you can display this later to show the
actual field created compared to the standard.

Immunity Calibration

Action Frequency Freq Steps Amplitude Lewveling TEM P-MID

Calibration Results Instruments Samples Pause Bookmarks
Amplifier: |<no data> W
Power Meterl: | of Factor v
Power Meter2: | <no data> W
Field Probe: | <no data> W
oK Cancel

Immunity Calibration

Action Frequency Freq Steps Amplitude Leveling TEM P-MID

Calibration Results Instruments Samples Pause Bookmarks
Record: Data:

Signal Generator: | Sig_Gen_40dBm W

Power Meter1: Fwd_Pwr_40dBm W

[ Power Meter2: <no data> v

[C] Net Power: Met Pwr 40dBm W

[] Cument Probe: <no data> b

oK Cancel

If you are running a no leveling test using calibrated inputs, you might want to record the power meter or
probe readings for reference purposes. This will allow you to graphically compare the field established during

the calibration run and the field created during the test. If the EUT has an unusually large impact upon the

field generation, this will show it.

e Data—If the Record check box is selected, a data element must be selected. If you fail to select a
data element, the system will record a failure and not run. Click the arrow and select from the predefined

data elements.

e Signal Generator—Choose an appropriate data element if you want to store the amplitude of the signal

generator when the leveling loop has completed. This information is useful for duplicating tests or verifying

results.

e Power Meterl—Choose an appropriate data element if you want to store the amplitude of the forward power
during this calibration. Power Meterl always refers to the forward power, if net power is being measured, or
the value read from Power Meterl. The forward power value is determined by reading the instrument
identified on the Instruments tab and adding the calibration value found on the Calibration tab. The

corrected value is saved.

Immunity / Susceptibility
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e Power Meter2—Choose an appropriate data element if you want to store the amplitude of the reverse power
during this calibration. Power Meter2 always refers to the reverse power if net power is being measured. The
secondary power level (or reverse power, if in a net power situation) value is determined by reading the
identified on the Instruments tab and adding the calibration value found on the Calibration tab. The
corrected value is saved.

e Net Power—Choose an appropriate data element if you want to store the net power measured during this
calibration. You must have both a forward power instrument and a reverse power instrument identified on the
Instruments tab and you must have selected the Net Power check box on the same tab. The net power
value is calculated by the following formula:

Pf (Watts) = ((Pfm”(-10))/10)/100000

Pr (Watts) = ((Prm”(-10))/10)/100000
Pnet (dbm) = 10 * Log((Pf - Pr)*200000)
Where:

Pf = Forward Power (in Watts)

Pfm = Forward Power measured in dBm
Pr = Reverse Power (in Watts)

Prm = Reverse Power measured in dBm
Pnet = Net Power (in dBm)

e Field Probe—Choose an appropriate data element if you want to store the amplitude of the probe during this
calibration.

Instruments Tab

The Instruments tab is used to select the specific instruments
that will be used in the immunity calibration. Click the arrow for
each instrument in use and select the appropriate instrument. If
an instrument is selected (other than the signal generator), it

Immunity Calibration

Action Frequency Freq Steps Amplitude Leveling TEM P-MID

must have a calibration entered on the Calibration tab. If the Calbration | Resuts | Instuments | Samples | Pause | Bookmarks
instrument is not in use, make sure this field is set to None. Signal Generator | SigGen -
Amplfier: | <no instrument > w Delay Time (s}
For the two power meters you can also specify units for their Leveing Source: [PH = 500
®dem  (OdBuV  OWatts O Voks (O dBV
readings. These units are only valid if the instrument supports Moritor Source. | oo TS v -
them. When using a spectrum analyzer for a power meter, you @dem  OdBwv  Owatts  OVots (O dBV
can read in dBuV (for doing leveling to dBuA). Some power [ Use Net Power Use Uit for Display Orly
meters will read in Watts or Volts. Field Probe: | <no instrument> v 100
e Delay Time—Allows the user to enter a delay time oK e

(in milliseconds) before a reading takes place. This is
particularly useful due to the long settling time
inherent with power meters and probes.

e Use Net Power—Requires the use of two instruments to record the net reading between them. The result is
recorded in the data element identified on the Results tab.

e Use Units for Display Only Checkbox—The units in the immunity actions have been designed to convert
from dBm (50 ohms) to the selected unit. For example, if the target is 20 Voltsrms from an O’scope, TILE! will
read the value on the scope and use the dBm to Volts equation to convert the reading ‘From’ dBm ‘To’ Volts.
This would end up using ~2.3Vrms instead of the 20Vrms level:

PdBm=10log(V2/(50*0.001)
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Where 50 is impedance and 0.001 is the relative to 1ImW (for dBm).

So, a level of 2.3 on the scope would be interpreted as:

20 (dBm (not volts) = 10log(2.32/0.05)

The reading on the user interface will show 20 ‘V’ though the measured value from the O’scope will only be 2.3Volts

Selecting the ‘Use Units for Display only will read the actual value from the O’scope without converting to dBm, so the

reading on the O’scope will be 20 Vrms and the display and recording of the value will be correct (20).

NOTE: The ‘Primary Amp’ tab should show the units you want to display (along with Units for Display only) on the user

interface when running the test.

Samples Tab

Generally speaking, an instrument is read one time to obtain a
valid number. There are circumstances where you would want to
measure multiple times and take the average or max of these
values to determine a final value. The Samples tab allows you to
select the number of samples for each of the different
instruments in this step.

e Samples Per Reading—Enter an appropriate value
for each of the instruments.

e Probe Method—Defines how the value is calculated
for readings from each instrument.

e Pwr Meter Method—Defines how the value is
calculated for readings from each instrument.

Immunity Calibration

Action Frequency Freq Steps Amplitude Leveling TEM P-MID

Calibration Results Instruments Samples Pause Bookmarks
Samples Per Reading:
Probe 1: |1 Pwr Mt 1: |1
Pwer Mtr 2: |1
Por Mr 3: |0
(P-MID)
Probe Method: Pwr Mir Method:
®Max (O Avag @®Max (D Ava

oK Cancel

Immunity / Susceptibility

195



Pause Tab

The Pause tab allows the user to specify frequencies that will
pause the test and prompt the user to take some action.

e Pause Frequencies—Select an appropriate data

element. The data element should have a list (or Immunity Calibration
single) frequency that is the transition point. When Action | Frequency | Frea Steps | Ampitude | Leveing | TEM | P-MID
Calibration Results Instruments Samples Pause Bookmarks

the next calibration frequency is equal to or greater

than the frequency in the data element, the program Paus:ause Freuences | o dued ’
will pause and the pause message displayed until message:
the operator clicks the OK button. Ctl-Enter for mutple ines
[]RF On at Pause
e Pause message—Enter a message that will be mETS Power ON Delay: |10
displayed during the pause. When entering multiple Gain Offset a changeover: | -20

lines, use the CTRL+ENTER.

e RF On at Pause—When pausing the test at a
specified frequency, the default behavior is to turn
RF off completely. This would be appropriate if you
are changing components such as power meters and
amplifiers. This option allows the operator to force
the RF to remain on at transition points.

oK Cancel

e Power ON Delay—This is a period of time between turning the signal generator on and the next point where
any valid readings are taken. This is commonly used when you have an amplifier that has a short dwell
between the application of RF energy and the output of the full potential of the amplifier.

e Gain Offset at changeover—After the dwell time, the software begins the leveling loop again. At this point,
you might have made a change in a passive component that affects the efficiency of the current hardware
setup. For example, you changed the injection probe, and the new injection probe is substantially more
efficient. In this case, if we begin the leveling loop at the previous amplitude level, there is a strong risk of
overdriving and potentially damaging the EUT. The gain offset lets you specify the value in dB that the output
of the signal generator will be reduced as it begins the leveling loop anew.
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Immunity Calibration Dialog Box

You can execute the Immunity Calibration action either by clicking the action and selecting Execute, by executing it as
part of the sequence of tests being executed, or by using the run/single options from the Windows menu bar. When you
are executing the Immunity Calibration, you will have a dialog box displayed showing the current frequency, step number,
amplitude target, current amplitude, leveling, try count, and delta. Delta % refers to the amount of change from the
previous signal generator level that is being accomplished in this try. The final level is saved when it falls within the
tolerances defined. Immunity calibration only saves the information it is configured to save. The Stop Test RF Off button
will halt execution of the current action. No information is saved.

Calibration Run

Frequency: |10.0KHz
Step: |4 of |50 Pauze Stop Test RF Off

Amplitude; |-36.00

In Progress
Reading Power Meter 1:  [11.00 dBm
Leseel |-1 9.000 e Power keter2: |-19.00 dBm
m
Target: |-4.000
T g Delta; lﬁ ¥
Immunity / Susceptibility Test
The Immunity Test action performs an Immunity test using either predetermined field I/S ‘

data or real time leveling. Many of the features are identical to the
Immunity Calibration action in structure, but are used here with slight differences.

—

Immunity Test icon
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Frequency Tab

The Frequency tab is used to set the frequency parameters. The
Immunity test can be run by selecting the frequency range either by

using a start/stop/step mode or by using a data element.

198

Immunity Test

Set From Data—Enables a prEdEtermlned set of Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM

frequencies to be read in from a data set. This is Check | Reference | Threshold | Auto Thresholding | AM Modulation
. . . FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
particularly useful when performing IEC testing (or other L e
StandardS) which require a percent-stepped frequency Samples | Monitors | Position | Process | Pass/Fail | Bookmarks
. . Action | Frequency | Freq Step 1 | Freq Steps 2 | Freq Steps 3 | Pause
progression but you also have extra frequencies of
. Set From Dat
interest. Create a data element of the IEC values and ) set From Dtz
. .. Start Frequency:| 10 MHZ ¥]
then merge a data element with the additional
. . . i Stop Frequency: |1 GHZ W
frequencies of interest. Then use this option and the
. . . #of Steps/ Dec/%: | 100 [(log []Percent
software will test all the frequencies of interest.
[ Aute Save every |25 steps.

Start Frequency—Sets the start frequency for this test.
The start frequency does not have to be less than the
stop frequency. This action will start at the start
frequency and then step towards the stop frequency in 2 xce]
the manner instructed (it does not matter if this is up or
down). Enter an appropriate number in the box and click
the arrow to select the units.

Stop Frequency—Sets the stop frequency for this test. This does not have to be higher than the start
frequency. Enter an appropriate number in the box and click the arrow to select the units.

# of Steps/Dec/%—Defines the number of steps to be used in the range of frequencies set by the start and
stop frequencies but does change meaning depending if the log or percent check boxes are selected. If
neither are selected then the step size is calculated by dividing the range (stop-start) by the number of points.

Log—Defines how the steps will be taken. If selected, the software will split the frequency range into log
decades and then split each decade into the number of ranges specified. For example, if you are testing from
80 MHz to 1 GHz in log steps with the ranges set to 5, the software will split the range 80 MHz—-800 MHz into
five sub ranges. It will then split the 800 MHz-8 GHz into five ranges, but terminate the test on the last range
that covers 1 GHz.

Percent—This is used when performing IEC testing (or other standards) which require a percent-stepped
frequency progression. When this check box is selected, you can specify any value for percent, including
fractions (entered as decimal places). Some of the MIL-STD tests use 0.25% step sizes. The IEC uses 1%.
There are some calibration schemes that use 2% or 5%. Enter the value desired and click the check box.

Auto Save every <#> steps—Normally, saves are only performed as a step on the flowchart, but very
complex or long Immunity tests might require intermittent saves. This setting determines how often during the
Immunity test to perform a save; this saves the complete profile, not just the frequencies for this

Immunity test.
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Freq Step 1 Tab

The Freq Step 1 tab lets the user control a number of different
functions/methods/algorithms during the Immunity test.

Minimum Output between steps—Some signal
generators use a relay to set attenuation levels. This
relay can wear out over time if used excessively. If you
are concerned about this relay, or if the on/off sequence
affects the testing, select this box to prevent the
command from being sent to the signal generator.

No Sig Gen On/Off between steps—Some signal
generators use a relay to turn on and off the signal. This
relay can wear out over time if used excessively. If you
are concerned about this relay, or if the on/off sequence
affects the testing, select this box to prevent the

Immunity Test

Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1
Samples | Monitors | Position | Process | Pass/Fal | Bookmarks
Action | Frequency | Freq Step 1 | Freq Steps 2 | Freq Steps 3 | Pauss

Results -2 | Calculations Instrumerts Probes

Minimum Qutput between steps

[ Ma Sig Gen On/Off between steps

[] Use Previous Amp for Best Guess

Power Off & Fail to Level

[] Modulation Always On

[¥] &uto Level on Change of Frequency (Manual Mode)
[ Display VSWR (Net Pawer Onty)

Amplifier Aways on

command from being sent to the signal generator.

e Use Previous Amp for Best Guess—When leveling,
there are three methods of determining the starting OK Cancel
amplitude for the leveling loop. If no other choice is
made, the software will calculate a beginning amplitude
by taking the desired level, the offset and the gain of the
amplifier, and guessing at a starting amplitude.

The second method is found on the Leveling tab; see Immunity Test Leveling Tab on page 2. You can
specify a fixed set of beginning amplitudes (less the offset) using the Best Guess data element.

Generally the fastest method is to use the previous frequency signal amplitude as a beginning point. If you
select this check box the previous level will be used. In this case, the choices (Best Guess data element and
offset) will be ignored, except at the first frequency.

e Power Off on Fail to Level—When the leveling loop fails, a dialog box will provide the choice to retry this
step, skip this step, or quit. While this dialog box is present, this check box determines whether power is on or
off. For safety, RF is turned off when this dialog box is present. This prevents potential damage to the EUT.
Turning RF off does have the disadvantage of making it difficult to examine the state of the equipment to
understand the failure. Knowing what the last amplitude was or what the power meter was showing can help
in correcting or understanding this failure to level. Selecting this check box will cause the RF to be left on
while the dialog box is present.

e Modulation Always On—There is a specific set of steps that take place during a test. Normally, when the
test starts the signal generator will be in an RF off state. The attenuation will be set to the lowest number
supported by the signal generator (normally 123 dBm). When the action starts, the generator is set to the first
frequency, the signal generator is turned to RF on. The level is set to the first amplitude. Once the field is
established the modulation is turned on. After dwelling, we turn off the modulation, set the generator to a
minimum attenuation, turn the RF off, and step to the next frequency.

e Auto Level on Change of Frequency (Manual Mode)—When in manual mode you have the option to step
up or down in frequency. When stepping to another frequency, this check box controls whether the software
will perform a level cycle or whether the signal generator will be left at the amplitude level from the previous
frequency.
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e Display VSWR (Net Power Only)—When both forward and reverse power is measured the software can
calculate the VSWR of the transmitted signal. Selecting this check box will display this value on the dialog box
while it is running. This is very convenient for determining the influence that the EUT has upon the test setup.

o Amplifier Always on—When the Immunity test starts, if an amplifier is defined, the software will switch it on
(in operate mode). If this check box is selected, the amplifier will not be addressed until you exit the immunity
step, at which point it will be turned off (put in standby mode). If this is not selected, when the pause button is
clicked the amplifier will be put in standby, and when RF On or Start Auto are clicked, the amplifier will go
into operate mode.

Freq Steps 2 Tab

The Freq Steps 2 tab lets the user control a number of additional
functions/methods/algorithms during the Immunity test.

e Power on when entering Manual Mode—When the
operator clicks the manual button during an automatic
Immunity test, the default behavior is to pause the test
with RF off. Check this button if you want RF on when
entering manual mode.

Immunity Test

Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM

o Do Not Exceed Std Field (REf) in Manual—When in Check | Reference | Threshold | Auto Thresholding | AM Modulation
. FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.

manual mOde the Operator can C“Ck the Up/dOWn Results - 1 Results -2 | Calculations Instrumerts Probes
buttons to raise or lower the field level. If this check box Samples | Monitors | Postion | Process | Pass/Fail | Bookmarks

. e Action | Fi Freq Step 1| Freq Steps 2 | Freq Steps 3 | P
is selected the software will limit the up button to the N | TSSUEREN | RS AR T
[ Power On when entering Manual Mode

standard field. With this check box selected you cannot [ Do not exceed Std Field {Ref)in Manual
raise the field level above the limit. (¥l se Previous fmp when Lesing faiied on

. . . . [JRead 5 ith Modulation O
e Use Previous Amp when Leveling failed on Previous D] Use Offet whennis Mot

Freq (no level mode)—When in no leveling mode with [ Step to Next Frequency on Fai (Manual Mods)
. . [] Step to Mext Frequency on Fail (Auto Made)
a secondary leveling loop (Secondary Amp tab), if you
failed to level at a frequency the normal behavior for the
next frequency would be to start at the signal generator
level for the primary amp field. If you failed to level in the oK Caneel
secondary loop, this might make you start too high.
Select this check box for the secondary loop signal
generator level to be used as the first step. The Max
Step size on the Level tab will control the step size for
this leveling loop. If you are doing no leveling for the
primary amp and you have a secondary amp defined, it
is recommended that the Max Step be set to 1 dB.

e Read Sensors with Modulation On—When in a leveling loop, sensors are normally read prior to the
modulation being turned on. Select this check box if you want to read sensors with the modulation on.

e Use Offset when in Manual—On the Leveling tab the offset value is the amount in dB that the signal
generator is stepped down at the start of each frequency. When in no leveling mode, this value is ignored
unless this check box is selected.

e Step to Next Frequency on Fail (Manual Mode)—When the Fail button is clicked, in manual mode the
normal behavior is to mark this frequency as a failure, and go to the next frequency. If this check box is
selected, this frequency will be marked as a failure, but will not progress to the next frequency.
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e Step to Next Frequency on Fail (Auto Mode)—When the Fail button is clicked, in auto mode the normal
behavior is to go to manual mode and pause the test. If you click Auto Run at this point, it will retest the
current frequency. If this check box is selected, the software will automatically step to the next frequency
when Fail is clicked. This allows you to easily restart the test.

Freq Steps 3 Tab

e First Freq Delay—Some power meters and probes have a long leveling time when first subjected to power
(due to internal averaging methods). This will cause the first readings to be too low. This value controls a
leveling delay for the first frequency step that can be different than the values set on the Instrument tab.

e First Offset—This value is used as a safety offset prior to turning on the signal generator. Unless a
Best Guess data element is used, this value will take the gain of the amplifier and the target value, and then
calculate the drive level required. The offset is a value that is added to this drive level prior to turning on the
signal generator output. The Height portion of the following First Offset equation is from the TEM tab; the
default value is 1.

. (Target+Height)?
SLgOut = 10 * lOglO <W>+3O
50%10\ 10 /

e First Step Tries—The number of tries which will be attempted for the first step before an error is declared.

e Best Guess Amp Data Element—You can use this data element to control the initial signal generator level
for each frequency step. It is mutually exclusive with the Use Previous Amp for Best Guess check box on
the Freq Step 1 tab. If that check box is not selected, then this data element controls the initial signal
generator level (less the offset).

e Continue on Fail-to-Level—Allows the user to continue on with the leveling steps even when a step fails to
level.

e Graduated Reduction between freqs—There are certain specifications that require the amplitude of the
signal to be reduced to a fixed level before stepping to the next frequency. This controls the settings for the
shape and timing of that step down.

e Reduction Step Size—The value in dBm for each step of the reduction. The number of steps is controlled by
the offset value on the Leveling tab.

e Time between each step—The dwell time between each reduction step.

Immunity / Susceptibility 201



Pause Tab

During some tests it is useful to prompt the operator to change
hardware, throw a switch, or change an antenna. If there are no
other substantial differences, you can use the Pause tab to define
conditions when a pause will be generated. The pause is defined by
two conditions: the frequency at which a pause is requested (there
can be multiple frequencies), and the message to display.

202

Pause Frequencies—You will need to define a

data element that has the frequencies, or frequency, at
which you want to generate the pause. You can create
this data element with the Direct Entry action. See Direct
Entry on page 2 for more information. The software will
generate a pause when the next frequency is equal to or
greater than the pause frequency.

Pause Message—Enter a text message that will be
displayed when a pause is generated.

Auto—When this check box is selected and we
transition across a paused frequency, the software will
perform the gain offset and dwell time and then
automatically continue on. This setting is primarily
designed for dual-band amplifiers where the gain of the
amplifiers is dramatically different between the

two bands.

Immunity Test

Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Results -2 | Calculations
Samples | Monitors | Position | Process | Pass/Fal | Bookmarks
Action | Frequency | Freq Step 1 | Freq Steps 2 | Freq Steps 3 | Pause

Instrumerts Probes

Pause Frequencies: «no data= W
Pause message:

(A Ctl-Enter for multiple lines
° Power ON Delay: |10

Gain Offset at changeover: |-20

OK Cancel

Power ON Delay—Controls a leveling delay for the pause frequency step that can be different than the

values set on the Instrument tab.

Gain Offset at changeover—The amount in dB that the current signal generator value will be offset as we
apply power after the pause frequency. This value can be positive or negative; positive will reduce the signal

generator drive level, negative will increase the signal generator drive level.
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Primary Amp Tab

The Primary Amp tab is used to select the amplitude data.
Normally, this data element would match the data element used for
frequency (if that option was set), but does not have to match. If you
are using No Leveling (on the Leveling tab), this data element will
indicate signal generator levels. If using Power Meter, this

data element will indicate the power level desired (or specification
limit converted to dBm). If using Probe, this will reflect the
specification limit in volts/meter. This data element will be interpreted
to match the instrument used for leveling. If you use Power Meter for
leveling and are actually using a voltmeter or current meter, then this
data element needs to be the value desired on this instrument

(for example, 1 V-AC or 1 A).

e Data—The Data list allows the operator to select the
desired amplitude data to be used in the test. The
frequency component of the amplitude data element
must cover the same range as the data element defining
the Frequency tab, but they do not have to be the same
element. In most tests the same data element will be
defined for both frequency and amplitude. For example,
if the data element has the following points:

2es 10
2. 2es 10
2.4e8 3
2.6e8 3

Immunity Test

Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Results -2 | Calculations Instruments Probes
Samples | Monitors | Position | Process | Pass/Fal | Bookmarks
Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
Data: | <o data= v

@dBm O Wim OdBuv O Volts
' O mA OdBpT (OdBuA
(O dBmA () Watts

Data Units:

[ Use Apparert Power (CS02)
[ Use True Power [ Use Units for Display Cnly

OK Cancel

The first frequency, 200 MHz, would have a leveling point of 10 V/M if probe leveling is used. If power meter

leveling is specified then the system would level to a power meter reading of 10 dBm (the units used by a

power meter). Keep this in mind when defining a test. If you are using a power meter and do not have a

probe, you must calculate the expected field strength using the appropriate antenna factors to create this

data element.

e Use Apparent Power (CS02)—When performing a MIL-STD 461A Test to Notice 3 you are required to
measure apparent power which is defined as: Voltage + Current/2 — 90 dB.

e Use True Power—When performing certain specialized MIL-STD 4611E tests you are required to determine

power by summing current and voltage.
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Injection Level Tab

The Injection Level tab is used to define secondary leveling
loops, such as Bulk Current Injection (BCI), where there are two
standards, the Injected standard and an Induced standard.

Immunity Test

Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.

° Monitoring Limits—The Monitoring Limits Results - 1 Results -2 | Calculations | Instrumerts | Probes

data element is used in COﬂjUﬂCtiOﬂ with the Sarnples Monitors | Posttion | Process | Pass/Fail | Bookmarks

. o Action | Frequency | Freq Step 1 | Freq Steps 2 | Freg Steps 3 | Pause

Level Monitor Inst value as a means of limiting the Primary Amp | Iniection Level | Sec Amp-Hamonics | Leveling | TEM
power/current. Menitoring Limits: | <no data>

Level Monitor Inst: | <no instrument w

e Level Monitor Inst—Defines the instrument that will

(@ dBm

be used to record the power/current in conjunction Level Units: “yymy O ma  (dBpT ()dBuA
with the Monitoring Limits data element. O dBmA
Tolerance  Plus: |1 Minus: |1 Count:{10

e Level Units—Select this unit to use for display
purposes and for instrument control (such as power
meters) where units need to be specified.

Generator Step Size: 1

e Tolerance Plus/Minus—You can control the T
tolerance for the secondary data element. The
tolerance is an absolute value.

Cancel App

e Count—The number of steps for the secondary loop before an error is declared. The loop will start leveling
down by the generator step size. If it cannot achieve the desired pass conditions before the count is reached,
then an error message will be displayed for the operator.

e Generator Step Size—Controls the step size used when leveling down in the secondary leveling loop. When
you exceed the secondary level, the software will enter a loop where it reduces the generator level by the step
size shown here. It will then measure the secondary level again. If it is still above the limit it will reduce the
level and repeat these steps until the correct level is achieved or the count is exceeded.

Harmonics Tab

In automotive testing, the harmonic test selection is used to monitor
up to the tenth harmonic of the fundamental frequency. This, along

with the minimum margin setting, will limit the field strength Immunity Test

aCCOfdingly. Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Results -2 | Calculations Instrumerts Probes
e Harmonic Test—Select this check box to activate the Samples | Monitors | Postion | Process | Pass/Fail | Bookmarks

. Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
harmonic test. Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM

e Number of Harmonics—Specifies the number of [ Harmonic Test
harmonics to be tested at each frequency. Number of Harmorics: g | Min. Margin: [g | dB

. . . U Freq Limit: |10
e Min. Margin—Sets the tolerance of the field strength for Prerfrea bt o v

the harmonic test.

e Upper Freq Limit—Controls a value above which no
harmonics will be performed. For example, if you are
doing a GM9112 BCI test up to 400 MHz, but the
spectrum analyzer does not go above 1 GHz, you can
limit harmonic test above 100 MHz (assuming
10 harmonics) to not exceed analyzer capability.

OK Cancel
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Leveling Tab

The Leveling tab is used to select the leveling methodology for this
run. The TILE! system supports leveling using a probe, a power
meter or a pre-calculated field. Pre-calculated fields are only used

Immunity Test

Check | Reference | Threshold | Auto Threshalding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.

with control field transducers, such as TEM or GTEM cells. In these Resuts- 1 | Resuts-2 | Calculations | Instuments | Frobes

. . . . Samples | Monitors | Postion | Process | Pass/Fal | Bookmarks
cases the field can be predicted (at certain frequencies) very e e e e e e
accurately. TILE! allows you to create a calculated field in these Primary Amp | Injection Level | Sec Amp-Hamonics | Leveing | TEM

. . . Leveling Source
structures and record the probe level, in effect calibrating the ©No Loveing O P Meter @Bm) O Probe ()
prObe' Tolerance (dBm) (Offset: Max Sig Gen dBm
Plus:10 -20 0
e Leveling Source—Allows the operator to select which Minus g VoS i G e
instrument will control the leveling cycle. Of the three 0 A2
choices, no leveling causes the test to playback Tade O

fixed dBm levels from a signal generator with no leveling
taking place. Probe and power meter leveling cause

specific leveling loops to execute where the software OK Cancel
searches for the desired level.

e Tolerance—Allows the operator to select the desired tolerances for the leveling process. For example, if you
are trying to create a 3 V/M field with a probe then a plus 15, minus 0 would give you a tolerance of 15%
starting at 3 V/M. This equates to a minimum acceptable reading of 3 V/M and a maximum of 3.450 V/M. This
is probably too tight a tolerance for most probes to level to but the user should experiment with these settings
to obtain the tightest acceptable margin for the instrumentation. A symptom of too tight a tolerance would be a
leveling loop which jumped below and above these numbers without ever landing within the zone. You will
exceed the Max Count specified without leveling. Raise the margin slightly and retry.

o Offset—Sets the offset in dBm to the expected signal generator levels for the next frequency. When using the
Best Guess Amp data element, the value is reduced by the offset. Typically, a negative number will be used
to set a lower level to approach the target.

¢ Max Sig Gen dBm—Controls the maximum RF level that will be output from the signal generator. Use this
setting to protect the front end of the amplifier from overload. A typical amplifier cannot handle more then
0 dBm into the input of the amplifier. A value of 0 will limit the software by halting the leveling if the anticipated
signal generator level will exceed 0 dBm.

e From Table—To use a table of sliding values for the maximum dBm value, select this check box. This is most
common in low frequency (audio) applications where the maximum capability of the amplifiers is a function of
frequency. Selecting this check box has the same effect as a third leveling loop, based upon power inputs.

e Max Step—When in a leveling loop, this controls the largest step allowed to the signal generator. This value
might be set quite differently for different types of tests. When the software sets the first signal generator
level, if the value returned (either by the power meter or probe) is very low, compared to the limit, the software
will take a large step. This value limits the size of the step. When performing some secondary leveling loops
(either Secondary Amp tab or Check tab), this value also determines the step size for these loops.

e Min Sig Gen dBm—Some signal generators do not have an RF off mode and the software will set a
minimum output; this value defines the minimum output for the signal generator.

e Min Step—Sets the minimum amplitude increment that the signal generator will perform.
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Max Count—Sets the maximum number of retries to establish a level measurement reading before the
system reports an error. This field needs to be over 10 in situations where you are seeking a large field or in
cases in which the margin is extremely small. For example, if you are trying to create a 3 V/M field with a

500 Watt amplifier, you will find that small ripples in the amplifier cause relatively large changes in the offsets
at this level. You will probably need to give the system more tries to level. A warning of this problem would be
a failure to level which levels quickly if you click Retry. This field is also used in the secondary amp and check

loops to determine the number of tries.

Immunity Test TEM Tab

TEM or GTEM cells, by design, are calibration devices. The field
strength in these cells can be accurately calculated if the height of
the septum, impedance, and net power are accurately known. The
general formula is P*l = E*2/H, where P is the power in Watts, | is
the impedance in ohms, E is the field strength in V/M, and H is the
height of the septum.

e TEM In Use—When using TEM devices such as
Striplines, TEM cells, or GTEM cells, you can perform a
test in volts/meter using a power meter if you have
height and impedance information. Select this
check box, enter the appropriate information, and use
power meter leveling mode (on the Leveling tab) to
level to a value in V/M, not power.

¢ Height—Enter the septum height in meters. This value
is used in the previous equation to adjust the field
strength to an appropriate value.

e Impedance—Choose a data element which contains
the impedance of the cell. The impedance is the critical

in the accuracy of the methodology. You cannot assume

a 50 ohm cell. Measured values are necessary. If you
do not have these values it is possible to use TILE! to
determine closely approximated values.

e P-MID Test (SAE J1113)—The power at the midpoint (P-MID) test is a Stripline test where the amplitudes are

Immunity Test

Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Results -2 | Calculations Instrumerts Probes
Samples | Monitors | Position | Process | Pass/Fal | Bookmarks
Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM

[CITEM In Use
Height: |1 Meters
Impedance: | <no data> W
[ P-MID Test (SAEJ1113) O
Power Out Instr: | <no instrument > w| Store
Only
Power Out Cal: | <no data>
Power Out: | <no data> b
OK Cancel

determined by averaging the power in and power out of a Stripline (Tri-plate).

e Store Only—If this check box is selected, the power out of the Stripline is measured and stored but not used

in the leveling loop.

e Power Out Instr—Selects the instrument to be used to measure the output power. If net power on the output

is desired, you will need to use a special driver.

e Power Out Cal—Contains the correction factors to be added to the power meter reading to give you a

corrected value.

e Power Out—Selects the data element used to store the output from the power meter.
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Check Tab

The Check tab is used for two unrelated purposes: the power meter
check is a modified leveling method, and the door check active is
used as a safety feature.

e Power Meter Check—A modified form of testing in Immunity Test
which you are running no leveling-type test, but still want FM Moduiation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
to Verify the aCtuaI power |eve| present. Results - 1 Results -2 | Calculations Instrumerts Probes

Samples | Monitors | Posiion | Process | Pass/Fal | Bookmarks
Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause

e Power Meter Data—Selects the data element which Pimary Amp | Injsction Level | Sec Amp Hamonics | Loveing | TEM
reflects the expected power meter level. This value will Checkc | Reference | Threshold | Auto Thresholding | AM Modulation
be referenced against the power meter 1 instrument. If L] Power Meter Check

. . Power Meter Data: | <no data "]
you want to perform any other type of checking, either CTNet To Excood Valoe  yagance: [0
using another instrument or net power, you must ] VSWR Check Active
configure the Secondary Amplitude tab and use that Mazdimum Value: |5
methOd [] Door Check Active
' Dioor Open Action: | <no action: W

e Allowed Variance—Reflects the +/- tolerance which will
be applied to the power meter reading in determine
acceptance. QK Cancel

e Not to Exceed Value—If this check box is selected and
the power level is higher than the desired level, the
software will level down to the desired power meter
level.

e Door Check Active—When this check box is selected, the action specified as the Door Open Action will be
accessed to determine the switch position. If the switch position indicates an open door, the test will be
paused (RF turned off). Then an error message will be displayed for the operator.

e Door Open Action—This is an icon on the flowchart setup with the appropriate switch settings to measure
the open or close position of the door. These are normally accomplished with either Switch actions or serial
actions.
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Reference Tab

When performing a test sometimes the unit of the standard is
different from the unit currently being used for the test. For example,
if you have calibrated a field using a field probe (to 3 V/M) and saved
the signal generator level (or power meter level), you might then
perform a test using these values in either the no level or power
meter leveling mode. You will be leveling then in dBm but the
standard is still in V/M. The reference field is a field related to the
current leveling units which reflects the actual standard being
measured. When selected, the software changes the display to
show the value and units derived from the calibration. If you are
feeding back a set of previously calibrated signal generator levels,
the display will show 3 V/M, not —15.8 dBm. This is much more
useful. The reference field must be related to the data element used
in the Primary Amp tab. If there is a discrepancy in this relationship,
the displayed values will be incorrect.

o Reference File—Displays the field values achieved
during the calibration when the test is in a feedback
state. The most common use of this field would be to
display the field probe level achieved during the
calibration step referenced to the current leveling
method and its related value from the calibration.
Assume that you level to 3.03 V/M with a forward power
of 23.0 dBm during Calibration. If you level during the
test to 23.2 dBm then the displayed field strength would
be:

dBA + 20 * loglO(Rerm)

Est Fiel = al 10(
st Fiel = alog 50

OR

0.2 + 20 * 10910(3.03))

3.1=al 10(
alog 50

o Ref Out File—Selects the data element to save the reference value. If you go to manual mode and adjust the

Immunity Test

FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Results - 2 Calculations Instruments Probes
Samples | Monitors | Posttion | Process | Pass/Fal | Bookmarks
Action | Frequency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
Check | Reference | Threshold | Auto Thresholding | AM Modulation

Reference File: | <no datas w
Ref Out File: | <no datas v
Reference Type

@®Vim  (OdBuA/m (OVRAMS (OdBm  (O)Volt

This value is used to display the calibrations
achieved when the test is in a feedback state.

oK Cancel

signal generator to change the field level, the reference is recalculated to display and adjusted value. This

value is stored if you pass or fail this step. This allows you to graph the estimated field actually generated at

each step of the test.

o Reference Type—Selects the recorded level; these values are for display purposes only. You must have
selected appropriate methods of leveling and amplitude/reference data elements to properly level.
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Threshold Tab

When this function is activated, the software will display the
thresholding options during the Immunity test. Thresholding
assumes the upper and lower thresholds are identical unless the
operator takes manual control and overrides these values. When
activated and in manual mode, the operator can identify a level as
being the upper or lower threshold and this value will be saved.

Immunity Test
° ThreShOIdlng ACtlve_These Settlngs Only apply When FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.

the operator is in manual (pause) mode. The operator Resuts- 1 | Resuts-2 | Calculations | Instuments | Probes

Samples | Monitors | Position | Process | Pass/Fal | Bookmarks

can then specify levels for upper or lower thresholds. Action | Frequency | Freq Step 1 | Freq Steps 2 | Froq Sizps 3 | Pause
When in automatic mode, the upper and lower Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
h hold d b | il I Check | Reference | Threshold | Auto Thresholding | AM Modulation
thresholds are assumed to be equal until manually [ Thresholding Active
overridden. Lower Threshold: | <no data® W
Upper Threshold: | g datas W
e Lower Threshold/Upper Threshold—Selects the
. Lower Effects: | <no data> w
data element to store the thresholding values. There Upper Eects; [0 datz> »
must be a data element selected for both upper and
[ Interpolate Action: | <ne action> v

lower or the software will not allow this option to be
activated.

e Lower Effects/Upper Effects—Selects the
data element to store an alpha code for effects. There
are some standards which allow or require the operator
to identify failures by type. Assigning an alphabetic code
letter to different failures allows the operator to identify
the failure without having to enter the same text
repetitively. These data elements must be defined as
word-type data at this step.

OK Cancel

e Interpolate Action—Certain standards which level to values that are not measured directly. For example,
measuring induced power when no current probe is attached to the line of interest in a BCI test. When this
check box is selected and an appropriate Threshold action is set up, for each injected power value an
interpolated induced current will be derived and used as part of the leveling loop.

Auto Thresholding Tab

The software allows the user to configure a threshold value for an unlimited number of instruments. As the Immunity test
runs, each instrument is read to determine the current value. If the value exceeds the value expected, the software will
automatically level down until the EUT passes. If more than one auto threshold is defined, the software will check the
thresholds in the order selected until all pass.

e Auto Thresholding—Select this check box to activate thresholding.

e Available/Selected—Select an action from the Available column to move it to the Selected column in the
order you want the thresholds to be selected.
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AM Modulation Tab

Select the AM Modulation tab to turn on AM modulation during the
Immunity test. The action will turn on AM modulation at the signal
generator and turn on the appropriate internal/external switch (if the
generator has this feature). A typical AM modulation envelope would
appear as follows:
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Enable—Select the check box to turn on (enable) AM
modulation. Once you select the check box you must
complete the Depth and Frequency boxes.

External—If this check box is selected and modulation
is enabled, the software will access the external input of
the signal generator. On some signal generators, this
will cause a combination of internal and external
modulations.

External Only—If this check box is selected and
modulation is enabled, then only the external input
modulation will be turned on for all signal generators.

Depth—Determines the relative amplitude of the AM
modulation. It is stated in percent, as are most
standards. A typical standard is the IEC 1000-4-3 which
specifies 80% modulation. The amount of modulation is
related to the pitch of the voice being emulated. The
standards are basically trying to duplicate the human
voice on a radio transmitter. Place an appropriate
numerical value in the Depth box. If the standard is not
stated in percent, you must convert the number to a
percentage before entering it.

Frequency—In stating a sound (using depth), you must specify how often the sound is manufactured. This is
stated in Hz or kHz. Enter an appropriate number in the box and select the frequency component from the list.

Immunity Test

FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Instrumerts Probes
Samples | Monitors | Posiion | Process | Pass/Fal | Bookmarks

Results -2 | Calculations

Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
Check | Reference | Threshold | Auto Thresholding | AM Modulation

[ Enable [ Extemal ] Extemal Onty
Depth: |80
Frequency: |1 KHz w

[]Peak Conservation  [_| External Gating

[[] Modulation in Sequence
Wave Form
(®) Sine Wave () Square Wave () Trangular Wave

OK Cancel

Peak Conservation—There are two methods of handling AM modulation; in the commercial standards,

modulations are applied at the CW value causing the peak of the wave to be above or below the peak value,

depending upon the modulation period. In other standards, the highest value of the modulated waveform

should not exceed the peak value in CW. Peak conservation will reduce the signal generator output level prior

to turning on modulation by an amount appropriate for the modulation percentage, so that the peak of the

modulated waveform does not exceed the CW amplitude.

External Gating—Select this check box if you need the modulation to be controlled by an external gating

signal.
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FM Modulation Tab

The FM Modulation tab selects and configures FM modulation. The
generator must be capable of this function or these settings will have
no effect.

e Enable—Select the check box to turn on (enable) FM

modulation. Once you select the check box you must Immunity Test
complete the Deviation and Frequency boxes. Resuts- 1 | Resus-2 | Calculations | Instuments | Probes
Samples | Monitors | Position | Process | Pass/Fal | Bookmarks
o External—If this check box is selected and modulation Action | Frequency | Freq Step 1 | Freq Steps 2 | Freq Steps 3 | Pause
. . . Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
is enabled, the software will access the external input of Check | Reference | Threshold | Auto Thresholding | AM Modulation
the signal generator. On some signal generators, this FI Moduiation | Pulse Moduiation | PM-ey | Calibration | Probe Cal.
will cause a combination of internal and external [JEnable  []Bdemal  []Edemal Only
modulations. Deviation: |3 KHz v
i . Frequency: |1 KHz w
e External Only—If this check box is selected and [ Brtemal Gating ] Mockiation in Sequence
modulation is enabled, then only the external input Vave Form
modulation will be turned on for all signal generators. ® Sine Wave (O Square Wave (O Triangular Wave

e Deviation—Relates to the relative amplitude of the FM
modulation. It is specified in frequency deviation around
the primary frequency. If the primary frequency is
100 MHz with a 5 kHz deviation, then the
FM modulation will cycle between 99.95 MHz and
10.05 MHz. This simulates the human voice carried on a
FM radio transmitter. Enter an appropriate number in the
box and select the frequency component from the list.

OK Cancel

e Frequency—In stating a sound (using depth), you must specify how often the sound is manufactured. This is
stated in Hz or kHz. Enter an appropriate number in the box and select the frequency component from the list.

e External Gating—Select this check box if you need the modulation to be controlled by an external gating
signal.

e Modulation in Sequence—The default behavior in TILE! is for all the desired modulations to be turned on
before the dwell cycle starts. If this check box is selected, the software will turn on the first modulation
(AM first, FM second, pulse third) and dwell the desired amount of time prior to moving to the next
modulation.

¢ Wave Form—Denotes how the carrier wave will be varied in accordance with the characteristics of the
modulation signal.
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Pulse Modulation Tab

The Pulse Modulation tab selects and configures pulse modulation.
The generator must be capable of this function or these settings will
have no effect.
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Enable—Select the check box to turn on (enable) pulse
modulation. Once you select the check box you must
complete the Pulse Rate and Pulse Width boxes

External—Select this check box if you are using an
external modulation generator and need to feed this into
the signal generator. Control of the external modulation
generator is not covered in this action. It can be
configured using the GPIB Control action described in
GPIB Control Instrument Commands on page 2.

Pulse Rate—A pulse modulation is defined as an on/off
width of a certain time over a repetition rate. The
repetition rate is measured in frequency units. Enter an
appropriate number in the box and select the frequency
component from the list.

Pulse Width—The pulse is defined as an on/off width of
a certain time over a repetition rate. The parameter is
the width of the pulse, and the width is defined in time
units. Enter an appropriate number in the box and select
the frequency component from the list.

Immunity Test

Results - 1 Results -2 | Calculations Instrumerts Probes

Samples | Monitors | Position | Process | Pass/Fal | Bookmarks
Action | Frequency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM

Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.

[ Enable [ Extemal
Pulse Rate 1 KHz w

Fulse Width 50 us v

[ Btemal Gating [] Medulation in Sequence
For 1or 2 Hz type PM see the Key Tab

[ Pulse Train

oK Cancel

External Gating—Select this check box if you need the modulation to be controlled by an external gating

signal.

Modulation in Sequence—The default behavior in TILE! is for all the desired modulations to be turned on
before the dwell cycle starts. If this check box is selected, the software will turn on the first modulation
(AM first, FM second, pulse third) and dwell the desired amount of time prior to moving to the next

modulation.
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PM-Key Tab

Key Test—When this check box is selected, the signal
generator will emulate the keying and unkeying of a
transmitter at the identified cycle time for the defined
number of cycles. The cycle time is defined in the

On (ms) and Off (ms) boxes. The number of cycles is
defined in the Number of Cycles box.

Immunity Test

Results - 1 Results -2 | Calculations Instrumerts Probes

Samples | Monitors | Position | Process | Pass/Fal | Bookmarks
Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM

Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.

[ Key Test

On (ms)—Defines the number of milliseconds that the 500 On ms)
RF will be on. 500 Off (ms)

10 Number of Cycles
Off (ms)—Defines the number of milliseconds that the Moritord On Data: | <o data> v
RF will be off. Monitor4 Off Data: | g data> v

The Key Test tums on and off the signal to create PM
e Number of Cycles—The pulse shape of on and off

signals is repeated the number of cycles defined here.

e Monitor 4 On Data/Off Data—Data elements used to B
record the results of the key test. They must be defined
as measurements on the data page.

Cancel

Calibration Tab

The Calibration tab is used to select the calibration data sets for the selected instruments. These data elements should
contain the appropriate correction factors for this instrumentation.

If the amplifier calibration is not entered, the default value is O (a gain of zero). This will cause serious overshoot if you
actually have an amplifier present in the system. If you are unsure of the amplifier gain, enter a preset of at least 40. The
calibration table should be the gain of the amplifier in dB, not watts.

Power meter calibration data needs to include cables and couplers. The default value is 0 if no data element is selected.
You can use TILE! to calculate the calibration data by setting up an Immunity Calibration action with no leveling,
establishing a 0 dB signal generator level. Physically hook up the complete system, but install a 50 ohm load in place of
the transducer. The power meter readings taken under this circumstance represent the system loss from prior to the
power meter.
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Probe Cal. Tab

There can be up to four different probes used during an Immunity

test. An appropriate Calibration data element must be specified for Immunity Test
each probe. The probe calibration table should be the correction Resuts- 1 | Resuts-2 | Calculations | Instuments | Probes
. f . f h f | f 1 N Samples | Monitors | Position | Process | Pass/Fal | Bookmarks
information from the manufacturer or a preset value of 1. Never use Action | Frequency | Freq Step 1 | Freq Steps 2 | Freq Steps 3 | Pause
a value of 0 since probe correction factors are multiplicative. We Prmary Amp | Injection Level | Sec Amp-Hamonics | Leveing | TEM
. . . Check | Reference | Threshold | Auto Threshalding | AM Modulation
take the reading from the probe and multiply the probe correction FM Modulation | Pulse Modulation | PM-Key | Calbration | Probe Cal.
factor. A value of 0 would cause all results to be read as zero. Probe )
) ) ) Cal Probe 1:| <no data> W
calibration tables tend to be in the +0.8 to +2 range.
Cal Probe 2: | <no datas Y]
Cal Probe 3:| <no data> W
Cal Probe 4: | eng datas w
OK Cancel

Results -1 Tab

The Results - 1 tab is used to select which instruments will be
recorded and where the recorded results will be stored. The
data elements selected must be defined as measurements.

Immunity Test
e Record—Select the check box for each type of

Samples | Monitors | Posttion | Process | Pass/Fal | Bookmarks

instrument data you want to record. If not selected the Action | Frequency | Freq Step 1 | Freq Steps 2 | Freq Steps 3 | Pause
I d Th d h Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
results are not saved. Is does not mean the Check | Reference | Threshold | Auto Thresholding | AM Modulation
instrument is not read, only that the results are not FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
. Resutts - 1 Results -2 | Calculations | Instruments | Probes
saved. If you choose to level with a probe and do not Recond. _
: Data:
record the probe levels, then you will have to assume [ Signal Generator: | <no data> v
that the desired amplitude was the actual level. If you [IFower Mater!: | <no data> v
record the probe level you can display this later to show g:m":r Meter2:  [dnoddta> v
. et Power: <no data> v
the actual field created compared to the standard. If you N
[] Pass/Fail: <no data> v

are running a no leveling test using calibrated inputs, [ Commerts: s v
you might want to record the power meter or probe
readings for reference purposes. This will allow you to
graphically compare the field established during the
calibration run and the field created during the test. If the
EUT has an unusually large impact upon the field
generation, this will show it.

OK Cancel

e Data—If a check box is selected to record, a corresponding data element must be selected or the system will
record a failure and not run. Click the arrow and select a data element from the predefined data elements.

e Signal Generator—Choose an appropriate data element if you want to store the amplitude of the signal
generator when the leveling loop has completed. This information is useful for duplicating testing or verifying
results.
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Power Meterl—Choose an appropriate data element if you want to store the amplitude of the forward power
during this test. Power meterl always refers to the forward power if net power is being measured. The
forward power value is determining by reading the instrument identified on the Instruments tab and adding
the calibration value found on the Calibration tab. The corrected value is saved.

Power Meter2—Choose an appropriate data element if you want to store the amplitude of the reverse power
during this test. Power meter2 always refers to the reverse power if net power is being measured. The
forward power value is determining by reading the instrument identified on the Instruments tab and adding
the calibration value found on the Calibration tab. The corrected value is saved.

Net Power—Choose an appropriate data element if you want to store the net power measured during this
test. You must have both a forward power instrument and a reverse power instrument identified on the
Instruments tab and the Net Power check box on the same tab must be selected. The net power value is
calculated by the following formula:

Pf (Watts) = ((Pfm”(-10))/10)/200000

Pr (Watts) = ((Prm”(-10))/10)/2100000
Pnet (dbm) = 10 * Log((Pf - Pr)*200000)
Where

Pf = Forward Power (in Watts)

Pfm = Forward Power measured in dBm
Pr = Reverse Power (in Watts)

Prm = Reverse Power measured in dBm
Pnet = Net Power (in dBm)

Pass Fail—The Pass/Fail data element stores a value that reflects whether the Pass or Fail buttons were
selected during the test. If the step passed, a value of 1 is entered. If the step failed a value of 0 is entered.
This allows the user to perform math that easily distinguished the failed frequency. A simple equation

(data element < 1) will identify those frequencies where a failure occurred. Select an appropriate data element
to store this value.

Comments—When the operator pauses an Immunity test, there must be the option to enter comments. A
separate comment can be store for each frequency. To store the values, a word-type data element must be
selected here.
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Results - 2 Tab

Immunity Test
b Start TIme/StOp TIme_The start and StOp times are Samples | Monitors | Posttion | Process | Pass/Fal | Bookmarks
time strings requiring a word-type data element which Action | Frequency | Freq Step 1 | Freq Steps 2 | Freq Steps 3 | Pause
. Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
can be StOTEd at eaCh frequency' The start time and Check | Reference | Threshold | Auto Thresholding | AM Modulation
Stop tlme relate to the modulatlon envelope FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Resutts - 1 Results -2 | Calculations | Instuments | FProbes
e Field Probe, 2, 3, 4—Choose an appropriate Record: Data:
. . [ Start Time: <no data® W
data element if you want to store the amplitude of the [ Stop Time: — »
probe level during this test. Field probe always refers to []Cunent Probe: | <no data> v
the forward power if net power is being measured. The [IFeld Frobe 2: | ano data> v
f d I . d .. b d h [] Field Probe 3: <no data> W
orward power value is determining by reading the [JFid Probe d: [0 dotms »
instrument identified on the Probe tab and adding the
calibration value found on the Probe Calibration tab.
The corrected value is saved.
OK Cancel
Instruments Tab
The Instruments tab is used to select the specific instruments that
will be used in the Immunity test. Click the arrow for each instrument
in use and select the appropriate instrument. If an instrument is
selected (other than the signal generator), it must have a calibration Immunity Test
entered on the Calibration tab. If the instrument is not in use, make Samples | Monitors | Postion | Process | Pass/Fail | Bookmarks

Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamenics | Leveling | TEM
Check | Reference | Threshold | Auto Thresholding | AM Modulation

sure this field is set to None.

These four categories of test instruments are generic to an Immunity il ol SE=ss ol e SRR Ke Syt B S ol
P . .. Results - 1 Results -2 | Calculations | Instuments | Probes
test. Certain instruments may have functions that imitate others. For _ :
Signal Generator: | <no instrument W Delary_
example, many spectrum analyzers can be used as power meters. Amplfier: | oo irstrment> | Time ms)
Power Meter 1: | <no instrument = W 100
e Signal Generator—Select the correct instrument from @ dBm O dBuV OWats OVolts () dBY
the list. If you select an instrument that does not have Power Meter 2: | <na instrumert> v| [0
the ch teristi f . | tor. th ti il ®@dBm OdBuV O Watts (OVote () dBV
e characteristics of a signal generator, the action wi [ Messure Net Power 5id Dwel. [1000
not work properly. Some spectrum analyzers have Use Urits for Display Orly

built-in tracking generators that can be used for
CW-type testing using this action. Since a spectrum
analyzer can also be a power meter, you can select the
same instrument for both signal generator and power
meter.

OK Cancel

o Amplifier—Select an amplifier if the amplifier has a GPIB bus. With this feature, TILE! will put the amplifier
into operate mode while running the test, change the bands as needed, and put the amplifier back into
standby when the test is complete.

e Power Meterl—Within the TILE! system, Power Meterl is assumed to be the forward power measurement
from a direction coupler. It does not have to be, but be cautious when using a non-standard configuration.
Select the units for this power meter.
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e Power Meter2—Within the TILE! system Power Meter2 is assumed to be the reverse power measurement
from a direction coupler. It does not have to be, but be cautious when using a non-standard configuration.
Select the units for this power meter.

e Delay Time—Allows the user to enter a delay time (in milliseconds) before a reading takes place. This is
particularly useful due to the long settling time inherent with power meters and probes. It is important to keep
in mind that most power meters and probes are designed as constant output devices. When you have an
amplitude or frequency change which requires settling these instruments will continue to respond to requests
by sending the last valid reading. They do not warn you that they are in the middle of a triggering cycle. For
this reason, the results can be inconsistent.

e Measure Net Power—This check box requires the use of two instruments. When forward and reverse powers
are recorded, the software can calculate the net power reading. See the description in Results - 1 Tab on
page 2. The result is recorded in the data element identified on the Results tab.

Probes Tab

The Probes tab allows you to identify up to four different probes for
measurement. During a test, these probes will be read and the
values stored depending upon the choices here and on the Results
tab and the Leveling tab.

Immunity Test
o Probe 1, 2, 3, 4—Click the arrow and select the correct Samples | Monitors | Postion | Process | Pass/Fail | Bookmarks
. Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
instrument for each probe. You do not have to have all e e
four probes, nor do they need to be identified in order. Check | Reference | Threshold | Auto Thresholding | AM Modulation
. . . FM Modulation | Pulse Modulgtion | PM-Key | Calibration | Probe Cal.
They are treated independently for reading and saving mecate- 1 | Fosate 2 | Caiculaiors | rromonts | Probes
Del
purposes. Delay
i : . Probe 1: | <no inst it > 100
e Delay Time— Allows the user to enter a delay time (in o =
- . .. Probe 2: | <no instrument > v | 100
milliseconds) before a reading takes place. This is Frobe 3 B v 100
particularly useful due to the long settling time inherent Probe 4: | <no instument> v| [100
with power meters and probes. It is important to keep in Leveling Method:
mind that most power meters and probes are designed OMn - Ohvg - OMax (@) Probe |
as constant output devices. When you have an
amplitude or frequency change which requires settling
. . . OK C |
these instruments will continue to respond to requests e

by sending the last valid reading. They do not warn you
that they are in the middle of a triggering cycle. For this
reason, the results can be inconsistent.

e Leveling Method—A set of four option buttons that determine how the four probes interact. The default
selection is Probe 1. With this case if leveling is being performed, then the system will level on probe 1. The
remaining probes will be read, if selected, and stored, if selected.

e Min—When selected, the software will read all identified probes and level off the lowest value among the
probes.

e Avg—When selected, the software will read all identified probes and level using the average of the probe
readings. This is defined as the value 1+ +value4/number of probes.

e Max—When selected, the software will read all identified probes and level off the highest value among the
probes.

e Probe 1—The default value in probe leveling.
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Samples Tab

Generally speaking, in all leveling loops or for stored values,
instruments are read and values stored one time. It might be
necessary in certain circumstances to read the instrument multiple
times prior to storing. The Samples tab allows you to define the
number of readings and a method of determining the value.

e Probel, 2, 3, 4/Pwr Mtr 1, 2, 3—Defines the number of
samples desired per instrument reading.

e Probe Method/Pwr Mtr Method—If more than one
sample is specified, the Max or Avg selection
determines which value of the multiple readings will be
used.

Monitor (1-2), (3-4), (5-6), (7-8) Tabs

The monitor tabs provide the ability to record the results of the test
on instruments which are not part of the leveling loop. The
instruments and data elements are selected by clicking the arrow
and choosing the appropriate instruments and data elements.

Monitoring allows the user to record values from the EUT while the
test is running. Monitor implies that they are looked at, but are not
part of the leveling loop. One possible use of these fields is to record
the state of the EUT while doing automatic testing (in a relatively
high speed mode), then using mathematics to determine at what
frequencies the EUT was out of band. These frequencies would be
the input frequencies for a manual Immunity test with operator
intervention.

There are a total of eight monitors that can be configured within a
test profile. Choose an instrument and data element for each of the
monitors on the monitor tabs. If the user desires to monitor more
than eight instruments, use a separate Monitor action for each
instrument and specify them on the Pass/Fail tab.
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Immunity Test

Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Results -2 | Calculations Instrumerts Probes
Samples | Monitors | Postion | Process | Pass/Fail | Bookmarks

Samples Per Reading:

Probe 1: |1 Pwr Mr 1: |1
Probe 2: |1 Pwr Mtr 2: 1
Probe 3: |1 Pwr Mtr 3: |1
Probe 4:; |1 (P-MID)
Probe Method: P Mir Method:
@Mz (O Avg ®Max (O A
QK Cancel Applhy

Immunity Test

Action | Frequency | Freq Step 1 | Freq Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Results -2 | Calculations Instrumerts Probes
Samples | Monitors | Postion | Process | Pass/Fal | Bookmarks

Maonitor Instrumant Output Data
1 = <no instrument = v| |<nodata> w

Digplay Pos. High Limit Pass/Fail Result

1 v <no data> W <no data> W
Low Limit Limit Comparison
<no data v | Fail > High Limit v
Reset Displays at ; .
each Freg Step Failure Action
[ Fail Freq Step on Failure | Continue Test W
oK Cancel Apph




Position Tab

If a positioner is specified on the Position tab, then after the level is
achieved, the positioner will be moved from start to stop position.
This will allow all angles of the EUT to be covered in one frequency
step.

e Positioner—Click the arrow and select the instrument
which controls position (normally a turntable).

e Start/Stop—Enter the start and stop positions desired.
For each frequency, the software will look at the nearest
position (start/stop) and go to that position, then begin
one movement. At frequency 1 the positioner starts at 0
and goes to 359 degrees. For frequency 2, since the
turntable is already at 359, it will start at 359 and move
to 0.

e Margin—On certain positioners there is a noticeable
delay from when you send a stop command to when
motion ceases; this can cause overrun. The margin is
the number of degrees prior to the desired position that
the program will send the stop command so that it will
then stop at the desired location.

Immunity Test

Action | Frequency | Freq Step 1 | Freq Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Results -2 | Calculations Instrumerts Probes
Samples | Monitors | Postion | Process | Pass/Fal | Bookmarks

Positioner: |<no instrument > W
Start: |0 Stop: | 389 degrees
Margin: |4 Step: 1 degrees

Mumber of Cycles:

Start/Stop Timing: | 200 ms 1
Dwell Time/Step: |0 ms
OK Cancel

o Step—If the dwell time per step is greater than zero, then the motion will be non-continuous and the software
will step to each position, dwell, step to the next position, and repeat this cycle until the stop position is

reached.

e Start/Stop Timing—This value is the delay time between sending a start or stop command and any further

instructions to the positioner.

e Number of Cycles—Determines how many times the software will move from the start to the stop position for

each frequency. If the cycle were 2, the software would move from the start to the stop position, and then

move to the start position again for every frequency.

o Dwell Time/Step—If the dwell time per step is greater than zero, the positioning will not be continuous. The
software will move using the step size, stop, dwell, move to the next step, and repeat this cycle until the stop

position is reached.
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Process Tab

The Process tab allows you to control steps during the
Immunity test. Of particular interest is the delay feature. A more
complex, but equally powerful tool is the ability to perform step tests.

A step test involves stepping up to the final immunity level, pausing Immunity Test
at intermediate stages to determine effects. Auto start is only ‘Acion | Frequency [ req Step 1. [ Frea Steps 2 | Froq Stene 3| Pause
obvious once we have discussed the actually running of the test. fincr ooy 3 By chon B vty ec o temonies | sveina IR

Step Test Defined: Usually when we discuss an Immunity test we Resuts- 1 | Restits-2 | Caleulations | Insiments | Probes
. . . . . . Samples | Monitors | Postion | Process | Pass/Fal | Bookmarks

think of a fixed RF level (with or without modulation) at a fixed Start Deka: 10 CW Dwell{p

frequency. But certain standards call for measuring the effects of RF Step Size: |1 Mod Dwel| 1000

level changes within a frequency point. The IEC 1000-4-3 sets a Inst Delay: 0

pass/fail criteria of 3 V/M at most frequencies. This is the only level Soak Off Time: | 10

the standard is concerned with. But some of the automotive Delay Bxceptions: | ano data» v

standards discuss plateaus or steps within the frequency point. If our Filter Network | <no instrument> v

standard is 10 V/M, the standard might call for starting a 1 V/M, futo Start:

observing the EUT, stepping to 2 V/M, observing the EUT, and

continuing on in 1-V/M steps until we reach 10 V/M. In defining a ok —

stepped test, we basically take our final RF level (the specification

Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.

limit) and apply a start delta and step size. These three components
will fully define our test requirements.
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Start Delta—If you are not performing a stepped test, this box should be set to 0. This will cause an initial
offset of zero and the test will begin at the specification limit. If we are performing a stepped test, the value
needed here is the offset needed for our first point in specification units.

If we were performing a 10 V/M test with 1-V/M steps starting at 5 V/M, our start delta would be —5. The
system will take the limit and subtract the start delta, yielding the first step level; in this case, 10 VIM - 5
would yield 5 V/M.

If you are performing an Immunity test from calibrated information, the start delta needs to be stated in the
same units as the signal generator since the signal generator units are the amplitude in this defined action.
This will probably require some calculations by the user prior to running this test. The units are usually stated
in a negative numbers and we will want to step up to the specification limit. It is possible to define this action
to step down to the specification limit.

If the start delta equals the amplitude level, the system will create a starting point of 0, which is not a
valid choice.

Step Size—The step size must be stated in specification limit values. If we are leveling to a power meter,
which is stated in dBm, then our specification limit will be in dBm. The step size must match these units.

CW Dwell—After the appropriate level has been achieved, the software will dwell the number of milliseconds
defined prior to turning on modulation. If no modulation is defined, and this value is 0, there will be no dwell
and the software will automatically go to the next frequency after been achieved.

Mod Dwell—After the appropriate amplitude has been achieved, and after the CW dwell has been completed,
the modulation dwell determines how long (in milliseconds) modulation will be left on before returning to the
next frequency. If no modulation is enabled, this value is ignored.
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Inst Delay—This is shown for reference purposes and is the total delays from the different instrument on the
Instrument and Probe tabs.

Soak Off Time—Used to support automotive testing which requires that the transmitter not to be keyed for a
certain amount of time between frequency points. Enter the appropriate value in milliseconds in the box.

Delay Exceptions—An exception is a frequency that requires a different dwell time than the standard. This
tab includes the specification dwell time, but some standards call for different dwell times at certain
frequencies, such as the harmonics of the primary crystal, and so on.

An exceptions list is a set of frequency points and their required dwell time (in milliseconds). It is critical that
the frequency be a point in the Frequency data element, or it will be ignored by this step. One way to ensure
that the primary frequencies are covered is to merge the exceptions list and the Frequency data elements
together. This will ensure that every point covered by the specification is included.

Filter Network—If a filter network instrument is selected here, at the beginning of each frequency, the filter
will be set to the appropriate frequency.

Auto Start—When running an Immunity test with this action you have the option of manually stepping
through the frequencies or automatically stepping through them. When first executed, the action displays a
dialog box for communication with the technician/engineer. The Auto Start check box determines whether the
action will immediately begin automatic execution or whether the user must click the Start Auto button in the
dialog box.

NOTE: How to restart immunity from a point other than the first frequency:

A key point is whether or not RF is On or Off when you step between frequencies (in Manual mode). There
is an option to re-level (or not) at each freq. step when in Manual mode.

To return to previous freq. pt and continue the test:

1. Turn “Auto Start” flag off on Process tab.

2. Run Immunity, RF will start in the Off state.

3. Use the Freq. Next button to step to the desired frequency step.
4. Press Start Auto to restart the test from there.

The flag to re-level at each freq. step is called “Auto Level on Change of Frequency (Manual Mode)”. But
this is only relevant if RF is On while you are stepping between frequencies. If RF is On (whether you re-
level or not), the test will re-read the sensors and store the results in the output data elements. If RF is Off, it
will not re-read sensors, and thus will not store results.
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Pass/Fail Tab

The Immunity action has five settings for pass/fail which are
standard in the TILE! system. Four of these presume that the user is
manually observing the test. The fifth option allows an interface for
automatic failure analysis. Please contact ETS-Lindgren for a
discussion of these options; for technical support contact
information, see page 2.

The four option buttons comprise the manual options within the
system. When the test is running you have the option of forcing the
user to respond at each step, at the completion of the current
frequency point, or at the completion of the complete test. The final
(and default) is not to prompt at all.

Since the dialog box present during the test will always allow the
user to override the automatic mode, the choice of techniques is left
to the user. In some circumstances, especially with complex EUT, it
might be necessary to force the user to respond at each step. Itis
suggested that you try running the test each way to better
understand the impact of each option.

Immunity Test

Action | Freguency | Freq Step 1 | Freg Steps 2 | Freq Steps 3 | Pause
Primary Amp | Injection Level | Sec Amp-Hamonics | Leveling | TEM
Check | Reference | Threshold | Auto Thresholding | AM Modulation
FM Modulation | Pulse Modulation | PM-Key | Calibration | Probe Cal.
Results - 1 Results - 2 Calculations Instrumerts Probes
Samples | Monitors | Posiion | Process | Pass/Fal | Bookmarks
() at each level () at reference
() &t completion (®) No Prompt

() Call Action

[]Prompt on Fail [] Auto Step Down #Steps |0

7

[V] Auto Check Pass/Fail in Marual

OK Cancel

e Call Action—When selected, this gives the operator the ability to jump to and execute the defined actions.
You can select multiple actions to test. Generally these will be switches, instrument commands, or the

Serial Interface action. These icons are set up on the flowchart and configured so that their default behavior is

a pass and any deviation is a fail.

e Auto Step Down—If a failure is detected in a Call action, this check box determines whether we will lower the

amplitude of the current signal until it turns to a passed condition. This is included here for backwards
compatibility; normally, this function should be exercised in auto-thresholding.

o # of Steps—The number of cycles that the signal generator will be changed and the pass/fail stated reviewed

prior to reporting a failure and continuing.

e Auto Check Pass/Fail in Manual—This is included here for backwards compatibility; these functions should

be used in auto-thresholding.

Immunity Test Dialog Box

You can execute the Immunity Test action either by clicking the action and selecting Execute, by executing it as part of
the sequence of tests being executed, or by using the run/single options from the Windows menu bar. When you are
executing the Immunity test, you will have a dialog box showing a wide variety of information about this test. How this
dialog box is used depends on the choice of leveling method, pass/fail, and process settings. The controls for this
dialog box are summarized in the control buttons. The remainder of the dialog box is information for the user.
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Immunity Test

Amplitude: Senszors =
Frequency Est Field | 799571 dBuds This Step Prev. Step
P&S5 Fas5
17.716 KHz Standerd |-461 | dBm State
Step Generator [dBm) |-87.360:| |-96.36
7 of | 106 Target |-4.61 dBm Up Leveling Source: |-24.36 27 36
o] i :
00 KHz Step |1 L] Monitor Source: |6.83 E.1E
T Step Size | 1.000 e
Max dBm 0 Diwell [ms)
<« Previous Wi dBm | -123 Probe |73.9671| (7314 =
Manitaring Level RADIATING  ModOF | Finished Pass
Moritor Lewvel | 79.842 R -
Moritar Lirit | 79.967 Cancel Fail Help
Power Meter |-24.36 Pauze

Delta | 100 2

Frequency/Step—Displays current frequency and step number. The step number displayed refers to the total
number of frequency steps to be performed. In manual mode you can use Next or Previous to move forward
or backwards in the frequency table. You cannot enter a new frequency that is not in the current Frequency
data element.

During automatic testing the user might notice a failure or questionable reading. Stop the test. Move back to
the previous frequency. Test this frequency for sensitivity by adjusting the RF level and overwrite the originally
pass/fail information with updated information.

Leveling—If using feedback leveling (probe or power meter), then the current status of the leveling loop is
displayed. The substitution value displays the current RF level for this leveling step. The delta value displays
this change in percent. The number in the lower left corner is the count number for the leveling loop. Each
time the system changes the RF level in attempting to level, the counter is incremented by one. The value in
the Max Level box is the maximum dBm depicted on the Leveling tab.

Amplitude—Displays the estimated field strength, the current amplitude, the target level, the current step,
and the related step size. If you are using steps within the frequency as part of the leveling process (defined
on the Process tab of the Immunity Test action), the step number displays the current step. Step size, for
reference, displays the defined amount by which each step will change. The target level displays the defined
specification level. The current level is displayed in the first box and is in the units defined for the

Immunity test. If you are using no leveling, then this will be the signal generator level. If you are using probe,
then this will be in V/M. If you are using power meter, then this will be in dBm.

Sensors—The sensor section displays the read (or sent) data from the instruments in the test. There are two
columns, This Step (current) and Prev. Step (previous). The current column displays the information from the
last read/write to the instruments. The signal generator displays the last level sent to the generator. The
PwrMtr and Probe boxes display the last read levels from these instruments. A value is displayed only if the
instrument is identified in the instrument section of the Immunity Test action.

Finished—At any time you can click Finished to save the test to data and exit the action. Finish aborts the
operation but saves the information.

Cancel—At any time you can click Cancel to abort the operation and exit the action. No data is saved.
Help—This button is not active.

Pass/Fail—When in manual or automatic mode, clicking Pass or Fail will cause the appropriate pass/fail
information to be saved and then the program will step to the next frequency point.
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e Control Buttons—The control buttons that appear during the test provide direct control of the leveling
process and recording capability for pass/fail information. The beginning state for this dialog box depends
upon the settings in the process section of the Immunity test. If Start Auto was selected the action will start in
automatic mode. The Halt button will be present. The action will start with the first frequency point and start
stepping through the test. If the Start Auto was not selected the action will start in the manual mode.

RF On (Manual Operation)—When in manual mode, turning RF on causes the system to level to the first
frequency point. Above the RF On button will appear the text RADIATING When you have the RF on, you can
adjust the level using the amplitude section and read the sensors. If you click the Pass or Fail button the
system will record the appropriate value in the data element defined for pass/fail. You can move up or down in
frequency across the defined frequency points. You can vary the amplitude and record.

Start Auto/Halt (Automatic Operation)—When the Start Auto check box is selected the system will begin an
automated sequencing of the frequency points. At each frequency the system will level to the specified RF
level. The system will pause if you have selected either Stop at each step or Stop at each frequency and
request operator input. The operator will indicate whether the unit has pass or failed and the system will
record the appropriate value and continue to the next frequency. If you selected Stop at completion of all
frequencies the system will mark a pass and continue on.

When the Start Auto button is clicked, it is replaced by the Halt button. At any time during the automatic
sequencing you can halt the test, go to manual mode, and make manual adjustments. After completing the
manual steps, click Start Auto to resume the automatic sequence from the current frequency point.

Mod-On/Off—Toggles the AM or FM modulation if they are enabled on their respective pages.

Test—This button only works if Call actions have been defined on the Process tab. If defined, the Test
button will force a read of the Call action. The appropriate information will be updated in the current status
field.

Auto Immunity Extrapolation

The Auto Immunity Extrapolation action is used with the Immunity Test and

Reverb Tests actions. It is used to monitor an instrument to evaluate if it exceeds a @ ‘
limit. If it exceeds a limit, it will interact with the Immunity Test action to reduce the '
signal generator level until the instrument selected indicates a reading that does not  Ayto Immunity Extrapolation icon
exceed the limit.

There is no documentation at this time to describe the settings, inputs, and outputs of this action.

Immunity Field Uniformity

The Immunity Field Uniformity action analyzes from 4- to 16-point field data to
determine if the correct number of points meet the 0-6 dB criteria for acceptance per
IEC 61000-4-3 (and other standards with similar requirements). If the criteria are
met for field uniformity, the output is the appropriate values to establish a defined Immunity Field Uniformity icon
field as outlined in the specifications.
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Input (1/2 through 23/24)Tabs

There are twelve input tabs, with information on two different probe positions on each tab. The power meter, signal
generator, and probe data can be specified. At minimum, you must have the signal generator and probe levels for
Section 6.2.2 and the power meter and probe levels for Section 6.2.1.

Click the arrow and select the appropriate data element. If you do not specify the correct input values, the output will be

invalid or wrong.

Standard Tab

e Standard—If you are performing calculations

. s ) Immunity Field Uniformity =

for Section 6.2.2, it is required as part of the

calculation to use the expected field strength. nput 7/8 | pt 10 | nput 11412 | nput 13414 |

The standard data element should represent Input 15/16 | Input 17/18 | Input 19/20 | Input 21/22 | Input 23/24 |
, , Ation | mpwt1/2 | put34 | nput56 |

that expected value. Section 6.2.2 states that if Standerd | Method | Ouput | Ouput2 | Ouput3 |

any of the 12 points (that are in the

0-6 dB band) are less than the desired level, Standard: |FieldLevel 2

the signal generator level or power level is Number of Points to lgnore: |4

adjusted by calculation to the level needed to Frequency Mismstch: [250 =]

achieve the desired field.

dB Difference Desired: |6
Total Number of Points:  [15

Maoe. Avail. Power: |CaIAm|:u j

0K ‘ Cancel | ‘ Help

There is no limitation in the mathematics on adjusting the level to a value higher than the capability
of the system to efficiently generate. In particular, there is a problem with the modulated signal since
the general standard uses an 80% modulation. The actual field envelope into the amplifier can be as
much as 6 dB higher than the signal generator drive level. The user is cautioned to review these
calculations closely to ensure the amplitude calculated by the software does not exceed the
capabilities of the hardware involved.

The Output 3 tab has a Matching Sig. Gen. -5 dB file output that will compensate for a field level
that is calibrated with 80% modulation level to a standard test level. An example would be of a

10 V/m EUT test calibration should be accomplished with a CW level of 18 V/m (10V @80% mod) to
show that the amplifier and antenna can meet the level needed for the modulated value. This would
output a calculated signal generator level that would be down -5.1 dB so that the 10 V/m EUT test
can use this level as a reference.

e Number of Points to Ignore—The user can choose how many positions within the 4-16 positions of test data
are to be ignored, but if the number chosen exceeds 25%, it will be ignored and 25% will be used. The
purpose of this is to allow the user to be more critical in his discrimination, not less.
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e Frequency Mismatch—Generally speaking, when doing a point-to-point comparison between different
positions, the frequency at each point is checked to ensure a matching frequency. Depending upon how the
points were generated, you could have fractional errors in the frequency range; for example, a 1-2 Hz
mismatch in the absolute frequency. The mismatch frequency allows you to specify a bandwidth that all the
data needs to fall within to be accepted. If the mismatch was 1 kHz and position 1 had a frequency of
56.123 MHz, and position 2 had 56.1225 MHz, then the software would treat these as the same point.

o dB Difference Desired—The 61000-4-3 standard defines a 6 dB tolerance. Within TILE! we allow you to
change this value for non-standard purposes.

e Total Number of Points—The total number of probe positions from 4 to 24

e Max. Avail. Power—If you have a file with the -1 dB compression point data for the amplifier, this will allow a
calculation of how much field strength can be achieved at each frequency. A generic amplifier factor can be
used as well.

Method Tab

e Constant Power Method—This method
involves physically leveling to the desired field
at one position and replaying the signal

generator drive level at the remaining Immunity Field Uniformity 22
positions, measuring the fluctuation in the
probe and power meter levels under these put 778 | Input9/10 | e /2 | imput1aie |
) ) ) T Input 15/16 | Input 17/18 | Input 19/20 | Input 21/22 | Input 23,24 |
circumstances. The choice of which position is Adion | Iput12 | w34 | bpuss |
the first position does not generally affect the Y| sanded  Methed | Oupit | Ouput2 | Ouput3 |
accuracy of the calculation, but it does affect
: : Constant Power Constant Field
the ap.pea.lrance of the dat.a}. For .|nstance, ina Method Strength Method
16-point field array, if position 1 is an outer * Sec. 6232 " Sec.6.2.1
corner of the array, you are, in effect, Output: Forward Output: Max Power (dB)
. . . Power (dE)
referencing all the points to the worst position,
not the most stable position. The field levels ] R
and probe levels will show a wide variation |Use Lowest Field Pts within Variance v |
from the desired field, but mathematically
might pass the 6 dB criteria. If the user were
. . oK Cancel Hel
to establish position 1 as one of the center o | | =

points of the array, then the data will appear to
be much more stable. It is an issue of
appearance, not of calibration.

There are three selections for this method in the Const. Pwr. Point Selection Method list: Use Lowest Field
Pts within Variance (default), Use Highest Field Pts within Variance, and Use Minimum Variance of
Field Pts. These determine how the level will be calculated if more than 75% of points meet the 6 dB criteria.

e Constant Field Strength Method—In this method the field at each position is leveled. In effect, the probe
values for all the points should be within the tolerance of the leveling loop, and thus relatively flat. Then, it is a
simple matter to calculate the 0-6 dB by direct comparison of the power or signal generator levels.
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Output Tab

The Output tab determines in which data elements the
results of the 16-point field calculation will be stored.

o (6.2.2) Fwd Power/(6.2.1) Max Power—Select
an appropriate data element to store the
required field strength. This can be either signal
generator level or power meter level, depending
upon which data was stored during the 16 probe
positions.

e Matching Sig Gen—If you measured power
level using a power meter and used these
values on each of the input tabs, this action will
calculate the forward power required to achieve
the field strength. If the signal generator values
were also input, the signal generator level for
the lowest position of each frequency will be
stored in this data element. This output data can
then be used as a best guess starting
amplitude. This can substantially shorten the
time required to level to the power during the
test.

'
I

===

Immunity Field Uniformity

nput 72 | put810 | npwt 11412 | Input 1314 |
Input 1516 | Input 17/18 | Input 19/20 | Input 21/22 | Input 23724 |
Agion | mpuit1/2 | mpu34 | put56 |
Standard | Method  Outpt | Ouput2 | Ouput3 |
(6.2.2) Fwd Power:

(5.2.1) Max Power- -

Matching Sig Gen: |St|:|_SG ﬂ

Matching Probe: |Std_Probe ﬂ

Failed Frequencies {vanance): |Fai|ed_Var j

Failed Frequencies (power): |Fai|ed_Pwr ﬂ
QK | Cancel | ‘ Help |

e Matching Probe—This output data element reflects the lowest probe reading included in the 3-12 points
used to calculate the drive level. This data element can then be used for a reference value during the actual
test. See Immunity Test Reference Tab on page 2 for information.

e Failed Frequencies (variance)—This data element will contain only those frequencies that failed the field
uniformity variance calculation. These are frequencies that have more than 75% points that are greater than

6 dB.

o Failed Frequencies (power)—This data element will contain only those frequencies that, once the uniformity
calculation is performed, would exceed the available power from the amplifier. The Max Avail Pwr
data element must have the gain of the amp or its -1 db compression point.
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Output 2 Tab

The data elements in the Output 2 tab are for statistical
purposes only, and are not part of the required output of the
field uniformity measurements.

e Average (Used Pts)—This data element will
contain the average value of the points that met
the 0-6 dB criteria.

e Max (Used Pts)—This data element will
contain the maximum value of the points that
met the 0-6 dB criteria.

e Min (Used Pts)—This data element will contain
the minimum value of the points that met the
0-6 dB criteria.

e dB Variance (Max/Min)—This data element
will give you the dB variance from 0-6 for each
of the positions in the measurement.

Output 3 Tab

The Output 3 tab assists in determining how much power
the system can deliver if there are = 75% points meeting the
6 dB criteria.
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e Max. Field Strength—Calculates the maximum
field strength of all used points.

e Max. Field Strength (75%)—Calculates the
maximum available power if only 75% of the
points were used. For instance, if
16 of 16 points meet the 6 dB criteria, the
6.2.2 calculation will use the lowest points as
the base point for calculating the driver level
needed to meet the field uniformity; but if 25%
of the lowest points are ignored, then the overall
gain of the amp for the drive level would be
reduced. This is valuable in determining if the
system can attain higher levels than what you
may have calibrated to.

L .
1 Immunity Field Uniformity S

put 7/8 | Input910 | mput 11712 | put13/14 |
Input 15/16 | Input 17/18 | Input 19/20 | Input 21422 | Input 23724 |
Acion | mpwt1/2 | mpuit34 | nputSe |

Standard | Method | Oupt  Outout2 | Ouput3 |

Average (Used Pis): hd

Max (Used Pts): | Std_Max

-
Min {Used Pts): | Std_Min ~|
=

dB Variance (Max/Min): |Var_dB

Cancel | ‘ Help

Immunity Field Uniformity 5

put 78 | Input9/10 | Input 11412 | Input 1314 |
Input 15/16 | Input 17/18 | Input 19/20 | Input 21/22 | Input 23724 |
Acion | bpwt 12 | put34 | put 56 |
Standard | Method | Outpt | Output2 ~ Output 3
Max. Field Strength: -
Max: Field Strength (75%): | Max_FS_75 |
Points Removed: |Pnir|ts_Hem j
Matching Sig Gen -5.1 dB: [Sig_Gen_51 B
oK | cancel | | e

e Points Removed—Creates a data element that shows how many points are ignored after achieving the

6 dB criteria.

e Matching Sig Gen -5.1 dB—Creates a data element containing a reference file that is -5.1 dB down from the

calculated level required to meet the drive level for the field uniformity.
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CS103/4/5 Measurement

Frequency Tab

Frequency—This is the tuned frequency for CS103/105
and the LO frequency for CS104.

Intermediate Frequency (IF)—Specify the IF of the
receiver under test.

Minimum Freq—The CS103/104/105 measurements
step through a range of frequencies. The minimum
frequency is the lowest frequency at which any
measurement is done.

Freq Step Size—The step size for frequencies from the
lowest to highest frequency of interest.

Prompt for Frequency—Select this check box to
prompt the operator at the start of the test to enter the
frequency of interest.

Freq Steps Tab

The CS103/4/5 Measurement action is used to perform intermodulation and cross-modulation testing per MIL-STD 461.

CS5103/4/5 Measurement

[ Prompt for Frequency
Frequency iz LD for ©5704 and Tuned Freg
for C5103/C5105

tdanitar-2 | Bookmarks
C5105 | Paramneters | Power | M anitar
Ouput | CSI03 | ‘waveforn | CS104
Signal Generators | |mstrurmetits | Switchiover

Action Frequency | Freq Steps

Freguency: |1EIEI. |MH2 ﬂ

Intermediate Freq [IF]: |1_EE|EIEIEIEIEIZ |MH2 ﬂ

Minimum Freo; |1[|_ |H2 ﬂ

Freq Step Size: |'|EI|1 |KH2 ﬂ

R

Cancel

o ]

Help

No Sig Gen On/Off between steps—Some signal generators use a relay to turn on and off the signal. This
relay can wear out over time if used excessively. If you are concerned about this relay, or if the on/off
sequence affects the testing, select this check box to prevent the command from being sent to the signal

generator.

Use Minimum Output between Frequencies—When this check box is selected, the signal generator will be
set to its lowest output prior to stepping to the next frequency.

Dwell Time—Enter a dwell time. This dwell is used between each frequency.

Signal Generators Tab

Select the signal generators to be used for the test. If you are performing a test that crosses over the range of two signal
generators, you can enter two signal generators. The frequency transition is defined on the Switchover tab.

Instruments Tab

Select the appropriate instrument for the measurement receiver (this is mandatory). Select a monitor and/or switch if

appropriate for this test.
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Switchover Tab

These settings on the Switchover tab control the crossover
frequency if an automatic switch is used to control two separate

signal generators.

Primary SG Switch Freq—Enter the frequency where
signal generator 1 low frequency will cross over to
signal generator 1 high frequency (see Signal
Generators tab).

Slot/Switch—Select an appropriate slot and switch
position if a switch instrument is used to change the
input outputs to the signal generator.

Secondary SG Switch Freq—Enter the frequency
where signal generator 2 low frequency will cross over
to signal generator 2 high frequency (see Signal
Generators tab).

Slot/Switch—Select an appropriate slot and switch
position if a switch instrument is used to change the
input outputs to the signal generator.

Output Tab

The Output tab selects the appropriate data element for storing
results during this test.

Receiver Out—Select an appropriate data element to
store the output level of the receiver at the completion
of each frequency.

Monitor Out—Select an appropriate data element to
store the output level of the monitor at the completion of
each frequency.

Primary SG Out—Select an appropriate data element
to store the output level of the primary signal generator
at the completion of each frequency.

Harmonic SG Out—Select an appropriate data
element to store the output level of the harmonic signal
generator at the completion of each frequency.

Immunity / Susceptibility
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Action | Frequency | Freq Steps |
tonitar-2 | Bookmarks |
C5105 | Parameters | Power | Manitar |
Ouput | CS103 | waveforn | CS104 |
Signal Generators | Instruments Switchover
Primary SG Switch Freq:
18l lkHz =]
Slat | 2 - Switch: |1 -
Secondary SG Switch Freq:
[s. [kHz =]
Slat: | 2 hd Switch: | 2 hd
QK. | Cancel | | Help ‘
C5103/4/5 Measurement
Signal Generators | Inztruments | Switchover |
Action | Frequency | Freq Steps |
Manitor-2 | Bookmarks |
C5105 | Parameters | Fower | M onitor |
Output | CS103 |  Wavefom | CS104 |
Receiver Out: [NoData 7% v|
Manitar Cut: |N0 Data j
Primary SG Out; |N0 Data j
Harmonic SG Out: |N0 Data ﬂ
ak | Cahicel | | Help |




CS103 Tab

The CS103 tab controls whether a CS103, CS104, or CS105 test is
to be performed. Only one type can be performed at a time.
Activation on this tab will disable the CS104 and CS105 tabs.

If CS 103 Active is selected, CS103 test will be performed using the
information from the Frequency tab and the general equations as
shown on this tab.

e From Data—If this check box is selected, the low and
high frequency is obtained from a file to be specified by
the user, and the low/high frequencies on this tab are
ignored.

e Lowest Freq/Highest Freq—The low/high frequency
control the range over which this test is performed using
the step frequency from the Frequency tab.

Waveform Tab

C5103/4/5 Measurement

b onitar-2 | Boakmarks

I CS103 Active
[~ From Data

Lowest Freq:[100.00 lkHz =]

Highest Frea:[100.00 MHz  ~]

F2 for Calculations using Step Freg from
Frequency tab if not from data

Signal Generators | Inztruments | Switchover

Action | Frequency | Freq Steps

C5105 | Parameters | FPower | b amitar
Oliatput C5103 | ol aveformm | C5104

.

The Waveform tab establishes the intermodulation equation to be used in the test.

CS104 Tab

The CS104 tab controls whether a CS103, CS104, or CS105 test is
performed. If CS104 Active is selected, the CS104 test will be
performed using the information from the Frequency tab and the
general equations as shown on this tab.

CS105 Tab

QK | Cancel Help
C5103/4/5 Measurement
Signal Generators | Inztruments | Switchover |
Action | Frequency | Freq Steps |
b onitar-2 | Boakmarks |
C5105 | Parameters | FPower | b amitar |
Output | CS103 | ‘wiavefom C5104
This test will perfrom a et of
zpecific frequency steps,
flor +¢-fif 24 fla +/-fif)
3Ffla +/4if) [ fla +fif)
5¥[flo +-if) flo +/- . 5fif
QK. | Cancel Help

If CS105 Active is selected, the CS105 test will be performed using the information from the Frequency tab and the

general equations as shown on this page.

e Lowest/Highest Frequency—This test performs a frequency stepped test starting at the Osc Freq less the IF
and scan by the stepped frequency to the Osc Freq plus IF. The start frequency and stop frequency are

limited by the low and high frequency shown on this tab.
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Parameters Tab

The Parameters tab controls the setup of the receiver during this

test.
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C5103/4/5 Measurement
RF Bandwidth—Click the arrow to display the available Output | CS103 | Wavefam | CS104 |
RF bandwidth settings. Not all instruments will be able SignalGenerators | Instruments | Switchaver |
to use each of these settings, but the instrument driver Action | Frequency | FreqSteps |
will select the closest setting that is valid for the pgitla | Sl |
specified receiver. For example, many older EMC £S105 Parameters | Power | Monior |
receivers will only do 9 kHz and 120 kHz RF RiF Bandvdtr [§
bandwidths. For all bandwidths at or above these R Hz =l
settings, the driver will automatically select the 10, [KHz x|
appropriate setting. Humber of Swesps: |1

Swaeep Time: m IE‘

VBW for Analyzer—Click the arrow to display the
available video bandwidth (VBW) settings. Not all
instruments will be able to use each of these settings,
but the instrument driver will pick the closest setting that oK | Cancel | | Help \
is valid for the specified analyzer.

Referance Level |1DD_ |dBuV j

Step Size for Receiver—Defines the step size increment that will be used by the receiver during the
measurement scan. Typically, EMI receivers do not actually sweep (as spectrum analyzers do). Instead, they
take numerous individual measurements and often display this as a continuous sweep. The step size
determines the number of points; it is found by considering the stop frequency minus the start frequency then
dividing the result by the step size.

Number of Sweeps—A setting greater than 1 will put the analyzer in Max Hold and the specified number of
sweeps will be performed. For EMC receivers, the software will sweep the receiver the number of specified
times and hold the peak value internally.

Sweep Time—This is how long the analyzer will take to sweep across the frequency band. This setting will
determine the dwell time at each frequency point when using a receiver. Click the arrow in both boxes to
select the settings.

Reference Level—This value will set the reference level of the receiver/analyzer at each frequency step.
Enter a value and select the appropriate units.
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Power Tab

The settings on the Power tab control the expected values of the
EUT.

e Signal Above Receiver (dBm)—The margin above the
receiver sensitivity for reference level purposes.

e Receiver Sensitivity (dBm)—The expected minimum
sensitivity of the EUT.

e Attenuators In-Line (dB)—Enter the value of any
external attenuators inline between the EUT and the
measurement receiver.

e Maximum Signal (dBm)—The maximum signal to be
injected into the EUT.

Monitor Tab

The Monitor tab allows you to control instruments that are being
monitored during the test.

e Monitor 1, 2, 3, 4—Enter an appropriate instrument for
each monitor.

o Data—Enter an appropriate data element to store the
output of the instrument at each frequency of the
measurement cycle.

Monitor-2 Tab

C5103/4/5 Measurement

Output | CS103 | waweform | CS104
Signal Generators | Inztruments | Switchaover
Action | Frequency | Freq Steps
tanitar-2 | Bookmarks
C5105 | Pararneters Power | Fanitor

Signal Above Receiver [dBm): ,E.‘E—
Receiver Sengitivity [dBm]: W
Attenuatars IneLine [dB): ,D—

M aximum Signal [dBm]: ,10—

C5105 - F1 iz zet at 'Signal Above Rec' pluz Receiver
Senzitivity, F2 iz Receiver Senzitivity + 10 dBm

QK | Cancel Help

CS103/4/5 Measurement

Ouput | CS103 | Waweform | 5104
Signal Generatorz | Instruments | Switchowver
Action | Frequency | Freq Steps
Manitar-2 | Bookmark.s
C5105 | Paramneters | Power Monitor

Instrurment Diats

Moritar 1 [Hone 7 v | |MoData
Manitor 2 |None  w| |No Data
Manitar 3 |Nnne j |N-:u Data
Monitar 4 |Nnne ﬂ |N|:| Drata

Lol Led L] Lo

QK. | Cancel | | Help

The Monitor-2 tab allows you to control instruments that are being monitored during the test.

e Monitor 5, 6, 7, 8—Enter an appropriate instrument for each monitor.

o Data—Enter an appropriate data element to store the output of the instrument at each frequency of the

measurement cycle.
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Reverberation Actions

Reverberation actions

=t

Reverberation Calibration

The calibration routine takes the multiple paddle positions and stores the

minimum/maximum/average data for the various probes and power meters. This

caL}

data is then used with data taken from multiple positions in the chamber to generate
estimated field levels for given power levels.

Freq Tab

The Freq tab is used to set the frequency parameters.
The reverberation calibration can be run by selecting
the frequency range using a start/stop/step mode or a
data element.
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Set From Data—Enables a predetermined
set of frequencies to be read from a data
set. When this check box is selected, the
data set must be defined using the
standard TILE! format of (frequency,
value). Set From Data is particularly
useful when performing IEC testing (or
other standards) which require a
percent-stepped frequency progression.
Creating this progression with standard
spreadsheet software is relatively easy.
Write this data to file as an ASCII text,
comma-separated variable file and define
a data element as file-type with this
access. This data element will then contain
the appropriate information.

Reverb Calibration icon

Reverberation Calibration |E|
Paddles | Power Meter Data | Power Cal.

Probe RMS | Probe X(or1) | Probe Y for2) | Probe Zfor3)
Est. Field Data | Instruments 1 I Instruments 2
Samples I Calibration I Timing | Bookmarks

Action | Freq | Freq Step | Amplitude | Leveling | Chamber

[] Pre-Test

[ 5t From Table
Start Frequency: 3p MHz -

Stop Frequency: 500 GHz -
Hof Steps/ Dec/%: 10

[ Leg Percent

QK ] [ Cancel Apply

Start Frequency—Sets the start frequency for this test. Enter data in the box and then click the arrow and
select the units. The start frequency does not have to be less than the stop frequency. This action will start at
the start frequency and step towards the stop frequency in the manner instructed; it does not matter if this is

up or down.

Stop Frequency—Sets the stop frequency for this test, and uses the same conventions as the
start frequency. This does not have to be higher than the start frequency.
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o # of Steps/ Dec/%—Defines the number of steps to be used in the range of frequencies set by the start and

stop frequencies but does change meaning depending upon the Log or Percent check boxes. If neither log
nor percent are selected, then the step size is calculated by dividing the range (stop-start) by the number of

points.

o Log—Defines how the steps will be taken. If this check box is selected, the software will split the frequency
range into log decades and then split each decade into the number of ranges specified. For example, if you

are testing from 80 MHz to 1 GHz in log steps with the ranges set to 5, the software will split the range
80 MHz to 800 MHz into 5 sub ranges. It will then split the 800 MHz to 8 GHz into 5 ranges, but terminate the

test on the last range that covers 1 GHz.

e Percent—This check box is used when performing IEC testing (or other standards) which require a
percent-stepped frequency progression. When this check box is selected, you can specify any value for

percent, including fractions (entered as decimal places). Some of the MIL-STD tests use 0.25% step sizes.

The IEC uses 1%. There are some calibration schemes that use 2% or 5%. Enter the value desired and

select Percent.

e Pre-Test—If this check box is selected, a full calibration is not performed; only the injected signal and receive
power are measured. This is normally done as part of a pretest (loaded test) in a reverberation standard.

Freq Step Tab

The settings on the Freq Step tab control different
personalities as we step from frequency to frequency
during this test.

e No Sig Gen On/Off between steps—
Some signal generators use a relay to turn
on and off the signal. This relay can wear
out over time if used excessively. If you
are concerned about this relay, or if the
on/off sequence affects the testing, select
this check box to prevent the on/off signal
command from being sent to the signal
generator.

e Minimum Attenuation between steps—
Some signal generators use a relay to set
attenuation levels. This relay can wear out
over time if used excessively. If you are
concerned about this relay, or if the on/off
sequence affects the testing, select this
check box to prevent the command from
being sent to the signal generator.

e Use Previous Amp for Best Guess—When leveling, there are three methods of determining the starting

Reverberation Calibration 52
Paddles | Power Meter Data | Power Cal.

Probe RMS | Probe X(or1) | Probe Y for2) | Probe Zfor3)
Est. Field Data Instruments 1 I Instruments 2
Samples | Calibration I Timing | Bookmarks

Action I Freq | Freq Step |Pu'r|p|'rtude | Leveling | Chamber

Mo Sig Gen On/Off between steps
[ Minimum Attenuation between steps
|se Previous Amp for Best Guess
[] Display WSWR (Met Power Only)
Power Off At Fail to Level

Level at each frequency

Amplifier always on

QK I I Cancel Apph,

amplitude for the leveling loop. If no other choice is made, the software will calculate a beginning amplitude by
taking the desired level, the offset and the gain of the amplifier, and guessing at a starting amplitude.

The second method is found on the Leveling tab on page 2. You can specify a fixed set of beginning
amplitudes (less the offset) using the Best Guess data element.
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for this test.

The Amplitude tab is used to select the amplitude data | Reverberation Calibration &

Paddles | Power Meter Data | Power Cal.

Data—Allows the operator to select the Probe RMS | Probe X{or1) | Probe Y{or2) | Probe Zior3)

desired amplitude data to be used in the Est. Field Data | Instuments1 | Instuments 2

test. Click the arrow and select the Samples | Calbraton | Timing | Bookmarks

appropriate element. The frequency Action | Freq | FreqStep | Ampliude | Leveling | Chamber

component of the Amplitude data element

must cover the same range as the data Data: IH eld_Strength 'I

element defined on the Frequency tab, but

they do not have to be the same element. Data Units: @) dBm W/M dBul/

In most tests the same data element will

be defined for both frequency and Delay: 1000 ms

amplitude. Delay between each frequency

Data Units—Click the appropriate data

units. This selection will set the display of

the dialog box to reflect the correct units. oK I I e Anph
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Generally, the fastest method is to use the previous frequency signal amplitude as a beginning point. If you
select this check box the previous level will be used. In this case the Best Guess data element and offset will
be ignored, except at the first frequency.

Display VSWR (Net Power Only)—If both forward and reverse power are being measured, then the VSWR
can be calculated and displayed on the screen as the test is running.

Power Off At Fail to Level—When the leveling loop fails, a dialog box allows you to Retry this step, Skip
this step, or Quit. While this dialog box is present, this check box determines whether power is on or off.
Generally, RF is turned off when this dialog box is present; this prevents potential damage to the EUT.
Turning RF off does have the disadvantage of making it difficult to examine the state of the equipment to
understand the failure. Knowing what the last amplitude was or what the power meter was showing can help
in correcting or understanding this failure to level. Selecting this box will cause the RF to be left on while the
dialog box is present.

Level at each frequency—If this check box is not selected, the software will level to the power at the first
paddle position and then step to the same power level at each subsequent paddle position. If this check box
is selected, leveling will be performed at every frequency.

Amplifier always on—If this check box is selected, the amplifier, if identified as a bus-controlled instrument,
will be put into operate mode at the beginning of the test and never put in standby until the test is complete. If
this check box is not selected, when the operator clicks the pause button the amplifier will be put in standby.

Amplitude Tab

Delay—Represents a specified delay between each frequency step. It is primarily of value when testing
routines that do no leveling. This will prevent sending frequency/amplitude data to the signal generator faster
than it can react.
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Leveling Tab

Reverberation Calibration =

Leveling Source—Allows the operator to Paddes |  PowerMeterData |  PowerCal
select which instrument will control the Probe RMS | Frobe X(or1) | ProbeY{or2) | ProbeZ(or3)
leveling cycle. Of the three choices, No Est. Field Data | Instuments1 | Instuments 2
Leveling causes the test to playback fixed Samples | Calibration | “minﬂJ_&'mm
dBm levels into a signal generator with no Action | Freq | FreqStep | Ampliude | Leveing | Chamber
leveling taking place. The Probe and Pwr Leveling Source
Meter options cause specific leveling loops ) No Leveling @) Pwr Meter (dB) Probe (%]
to execute where the software searches Tolerance (L ordB) st Offset  Offeet: Max dBm
for the desired level; these require careful Plus: 1 -35 0 0
consideration of the Tolerance and Max Mz Step: Min Step:  Max Court:
Count fields. Making either of these Minus: 1 10 0.1 20
selections will negate any calibration runs [C| Continue on Fail4o-Lewvel
and cause a new leveled test to be Best Guess Amp: I‘”“ datas ,I
performed.

I oK I I Cancel I Apply

Tolerance (% or dB)—Allows the operator to select the desired tolerances for the leveling process. For
example, if you are trying to create a 3 V/M field with a probe, then a plus 15, minus 0 would give you a
tolerance of 15% starting at 3 V/M. This equates to a minimum acceptable reading of 3 V/M and a maximum
of 3.450 V/M. This is probably too tight a tolerance for most probes to level to but the user should experiment
with these settings to obtain the tightest acceptable margin for the instrumentation. A symptom of too tight a
tolerance would be a leveling loop which jumped below and above these numbers without ever landing within
the zone. You will exceed the Max Count specified without leveling. Raise the margin slightly and retry.

Offset—Sets the offset in dBm to the expected signal generator levels for the first attempt. This defines a
minimum offset to the calculated field for safety purposes. This value is subtracted from the expected signal
generator level, so a negative value will increase the signal generator level. There are often large swings in
field strength given different frequencies in the same setups. This number determines how far below the
calculated value to place the signal generator on the first reading. The system will step up in maximum steps
of 10 dB until it begins to receive valid readings from the probe or power meter. Subsequent leveling will
follow in internal algorithm. When using the Best Guess Amp data element, the value is reduced by the offset.

Max dBm—Controls the maximum RF level that will be output from the signal generator. Use this setting to
protect the front end of the amplifier from overload. A typical amplifier cannot handle more than 0 dBm into
the input of the amplifier. A value of 0 here will limit the software by halting the leveling if the anticipated signal
generator level will exceed 0 dBm.

Max Step—When in a leveling loop, this controls the largest step allowed to the signal generator. This value
might be set quite differently for different types of tests. When the software sets the first signal generator
level, if the value returned (either by the power meter or probe) is very low, compared to the limit, the software
will take a large step. This value limits the size of the step. When performing some secondary leveling loops
(either Secondary Amp tab or Check tab), this value also determines the step size for these loops.

Min Step—Sets the minimum amplitude increment that the signal generator will perform.
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Max Count—Sets the maximum number of retries to establish a level measurement reading before the
system reports an error. This field needs to be over 10 in situations where you are seeking a large field or in
cases in which the margin is extremely small. For example, if you are trying to create a 3 V/M field with a

500 Watt amplifier, you will find that small ripples in the amplifier cause relatively large changes in the offsets
at this level. You will probably need to give the system more tries to level. A warning of this problem would be
a failure to level which levels quickly if you click Retry. This field is also used in the secondary amp and check
loops to determine the number of tries.

Continue on Fail-to-Level—Allows the user to continue with the leveling steps even when a step fails to
level.

Best Guess Amp—Sets the signal generator to a predetermined level to speed up the leveling process. This
is used when approximate signal generator levels are known. The data set must be a defined .csv
data element.

Chamber Tab

The Chamber tab specifies the general dimensions of

the chamber and wall materials. This information is

Reverberation Calibration [==]
used to determine the expected values during the
execution. The default skin depth and permeability are Paddes |  PowerMeterData |  PowerCal
based upon standard shielded room wall materials; see Frobe RMS Frobe X for 1) I Probe ¥ {or 2) | Probe £ for 3)
the manufacturer for more specific information. A Est. Field Data | Instuments1 | instruments 2
typical shielded room made of galvanized steel would Samples | Calibration | Timing | Bookmarks
have permeability (u) of 3.79. Action | Freq | Freq Step | Ampitude | Leveling | Chamber

Enter the appropriate measurements in meters; the
value should be as accurate as possible, but more than
one decimal place is not necessary. Length: 48768 Meters
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Height: 3.048 Meters
Width: 36576 Meters

Height—Enter the chamber height in Skin Depth: |0.00200] Meters

meters. Pemeability: 3.78559

Width—Enter the chamber width in

meters.

Length—Enter the chamber length in oK ] [ Cancel Apphy
meters.

Skin Depth—This is derived by equation using the permeability information. This value is disabled.

Permeability—Permeability is the degree of magnetization of a material that responds linearly to an applied
magnetic field. Magnetic permeability is represented by the Greek letter . In Sl units, permeability is
measured in henries per meter or newtons per ampere squared. This information can be obtained from the
shielded room manufacturer.
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Paddles Tab

The Paddles tab is used to define the number of tuner
positions. Although setup for two positioners (two
tuners), only one is required. If only one tuner is
present, set the Positioner 2 values to 0 and 0 for
start/stop. Required: Positioner(s) Output data element
must be in conjunction with the number of positioners
(tuners) used. The Output elements are found in the
Data tab.

e Start/Stop/Step—Enter an appropriate
start and stop positions for the tuners.
Typically the start will be zero and the stop
will be a value which equally divides the
circumference by the step size. Since we
are dealing with a zero, it is not necessary
to overlap (0 and 360 are the same value).
For example, if we want to break the tuner
into eight positions, the step size would
be 45. The start would be 0 and the stop
would be 315 (the eighth position starting
from O with a 45 degree step size.

Reverberation Calibration |E|
Probe RMS | Probe X(or1) | Probe Y (or2) | Probe Zfor3)
Est. Field Data Instruments 1 I Instruments 2
Action I Freq | Freq Step | Amplitude | Leveling | Chamber
Samples I Calibration Timing Bookmarks

Paddles | Fower Meter Data | Power Cal.
Pasitioner1 (Hor) Positioner? (Ver)
Start- 0 degrees ) degrees
Stop: 360 dearees 360 deqrees
Step: 90 degrees 90 deqrees
Margin: 2 degrees 2 degrees
SAE Method is not supparted Tuner Speed
Lewvel:
( 1
oK ] [ Cancel Apply

e Margin—The stop accuracy of the positioner. Generally this should be set to 0 or 1 (depending upon the type
of positioner). As the positioner is in motion, the software is constantly checking the current position. If it
approaches the stop position within the margin the stop command is sent to the positioner.

e SAE Method—The SAE method of reverberation calibration that was set up for continuous rotation is no

longer supported.

e Tuner Speed Level—This value will affect both tuners.
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Power Meter Data Tab

The Power Meter Data tab is used to specify the
output data elements for the various power meters
being read as part of the reverberation calibration. The

injected power value is measured at the input into the Reverberation Calibration =l
chamber (outpgt of the amplifier). The rec.elv.lng Probe RMS Probe X (or 1) I Probe ¥ (or 2) | Probe Z (or 3)
antenna value is the mggsurement taken inside the Est Field Data | Instruments 1 | Instruments 2
chamber from thg receiving antenna. AIt.hough these Action I = | T | Amplitude | = | Chamber
values are taken |r.1 dBm (and all correction factors Foa—— | Cobeien | __on | Bookmarks
assume a dB relationship) the stored values are Paddles | Power Meter Data | Power Cal.
converted to watts since all reverberation formulas use
linear power. Rec. Ant Max (Watts):| Ant_Max v
Rec. Ant Awg (Watts): [M_J"'-VEI ']
e Rec. Ant Max (Watts)—Select a data . [m Wi v]
element to store the maximum received Rec. Ant Min (Watts):| 0
antenna value. This is the maximum found Inject Pwr - Fwd l.‘-"i'aﬁs}i[mj—PWF—F""d ']
for all tuner positions and is used during Inject Pwr - Rev |Watts}:[|nj_Pwr_Hev v]
the evaluation stage. Inject Pwr - Net I?'ﬁi.aﬁs}:[lnj_l:,wr_“ " _]
e Rec. Ant Avg (Watts)—Select a data
element to store the average received [ oK ] [ Cancel ] —
antenna value. This is not used during the —

evaluation stage, but is provided for
statistical purposes.

e Rec. Ant Min (Watts)—Select a data element to store the minimum received antenna value. This is the
maximum found for all tuner positions and is used during the evaluation stage.

e Inject Pwr — Fwd (Watts)—Select a data element to store the maximum injected forward power value. This is
the maximum found for all tuner positions and is used during the evaluation stage.

e Inject Pwr — Rev (Watts)—Select a data element to store the maximum injected reverse power value. This is
the maximum found for all tuner positions and is not used during the evaluation stage. The information is
provided here for reference purposes.

¢ Inject Pwr — Net (Watts)—Select a data element to store the maximum injected net power value (calculated
from the ratio of the forward and reverse powers). This is the maximum found for all tuner positions and is not
used during the evaluation stage. The information is provided here for reference purposes.
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Power Cal. Tab

. Reverberation Calibration |E|
The Power Cal. tab is used to select the —
appropriate correction factors to be used for the Probe RMS Probe X {or 1) | Probe ¥ {or 2} | Probe Z jor 3}
injected power meter(s) and the monitor Est. Field Data | Instruments 1 | Instrumerts 2
instrument. Action I Freq | Freq Step | Amplitude | Leveling | Chamber
Samples | Calibration I Timing I Bookmarks
Forward Max—Select a data element Paddles | Power Meter Data | Power Cal.
that has the appropriate correction
factor for the forward injected power Forward Max: |FWD_Max -]
meter. For example, if the directional Reverse Max: [F{E‘J_Max v]
coupler had a loss of 40 dB using a Monitor Max- [MDN_ME{: v]

Preset data element with an amplitude
of 40 or a From File data element [] Check Power
representing the actual measured
values, this will cause the value read
from the instrument to be corrected by
this 40 dB (it is an additive correction
factor) to yield a corrected value. OK ] [ Cancel Apply

Reverse Max—Select a data element that has the appropriate correction factor for the reverse injected power
meter. For example, if the directional coupler had a loss of 40 dB using a Preset data element with an
amplitude of 40 or a From File data element representing the actual measured values, this will cause the
value read from the instrument to be corrected by this 40 dB (it is an additive correction factor) to yield a
corrected value.

Monitor Max—Select a data element that has the appropriate correction factor for the monitor power meter
(analyzer). For example, you might put a 30 dB attenuator on the cable from the chamber to the receiver used
to monitor the antenna in the chamber. This would protect the receiver being used. This correction value is
added to the receiver reading to recognize a corrected value.

Check Power—In the older SAE method (continuous rotation) there was a requirement to measure the actual
variation in power levels during a single rotation. If the continuous method is selected the user will be
prompted for a separate rotational measurement for forward, reverse and receiver power. This setting is
ignored if using the newer step tuned method.

Immunity / Susceptibility 241



Probe RMS Tab

The Probe RMS tab is used to select the data
elements to store the RMS outputs of the probe during
the various positions. The RMS values are used when
doing the DO-160 method and are only used for
reference in the IEC method.

Note: The probe instrument drivers setting must be set
to Default for proper operation.

e Probe RMS — Max—Select a data element
to store the maximum probe RMS value.
This is the maximum found for all tuner
positions and is used during the DO-160
evaluation stage.

e Probe RMS — Avg—Select a data element
to store the average probe RMS value.
This is provided for reference purposes
only.

e Probe RMS — Min—Select a data element
to store the minimum probe RMS value.
This is provided for reference purposes
only.

Probe X,Y,Z (or 1,2,3) Tab

The Probe X,Y,Z (or 1,2,3) tab is used to select the
data elements to store the axis outputs of the probe
during the various positions.

Note: The probe instrument drivers setting must be
set to Default for proper operation.

The three axis tabs operate identically but the X (or 1)
tab is described here.

e Probe X,Y,Z — Max—Select a data
element to store the maximum X channel
values present during the various paddle
positions. These values are used during
the evaluation stage.

e Probe X,Y,Z - Avg—Select a data
element to store the average X channel
values present during the various paddle
positions. These values are provided for
reference purposes.

e Probe X,Y,Z — Min—Select a data element to store the minimum X channel values present during the various

Reverberation Calibration | E3
Paddles | Power Meter Data | Power Cal.

Est. Field I Data | Instruments 1 I Instruments 2
Samples | Calibration I Timing | Bookmarks
Action | Freq | Freq Step | Amplitude | Leveling | Chamber
Probe RMS | Probe X(or1) | Probe Y for2) | Probe Z{or3)

Probe RMS - Maxx.| Probe_RMS_Max v
Probe RMS - Ava:| Probe_RMS_Avg v
Probe RMS - Min:| Probe_RMS_Min -
0K || Cancel Apply

Reverberation Calibration | E3
Paddles | Power Meter Data | Power Cal.

Est. Field I Data | Instruments 1 I Instruments 2
Samples | Calibration I Timing | Bookmarks
Action I Freq I Freq Step I Amplitude | Leveling | Chamber
Probe RMS | Frobe X(or1) | Probe Y for2) | Probe Zfor3)
Probe X - Ma:| Probe_X_Max v
Probe X - Ava: [ Probe_¥_Awg - ]
Probe ¥ - Min: [ Probe_¥_Min v]

0K || Cancel Apply

paddle positions. These values are provided for reference purposes.
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Est. Field Tab

The Est. Field tab controls output of some calculated,

theoretical or measured values.

e Estimated Field Max—Stores the
maximum calculated field value found for

each of the tuner positions.

Emax

377 x 8 x 1 * (Prcvmax)

AZ

This equation uses the receive power to
estimate the max field that can be
generated at the calibration power level.
(Reference IEC 61000-4-21-2011.)

e Estimated Field Min—Stores the
minimum calculated field value found for
each of the tuner positions using same
equation as Estimated Field Max.

Reverberation Calibration |E|
Paddles | Power Meter Data | Power Cal.
Samples | Calibration I Timing | Bookmarks
Action I Freq | Freq Step | Amplitude | Leveling | Chamber
Probe RMS | Probe X(or1) | Probe Y (or2) | Probe Zfor3)
Est. Field | Data Instruments 1 I Instruments 2

Estimated Field Max: | Est_Field_Max -|
Estimated Field Min: | Est_Field_Min -|
2 Prime Mao: [G_Pl‘ime_l‘ﬂax v]
Q Prime Min: |@_Prime_Min -|
o ]
Load Factar: [ Load_Factor T]

| ok || cancel || ropl

e Q Prime Max (Quality Factor)—Stores the maximum calculated Q prime max (or Q) value found for each of
the tuner positions. Q prime was a requirement of the older SAE standard; Q is calculated as follows
(Reference IEC 61000-4-21-2011):

Where:
\Y,
A
(<PAveRec/Pinput>)

Nrx and T’Rx

oy

16m%V

PAveRec

13
Nrx NRrx

P input

The chamber volume (ms3).
The wavelength (m).

The ratio of the received power to the input power over one
complete tuner/stirrer sequence.

The antenna efficiency factors for the transmit (Tx) and receive
(Rx) antennas, respectively. If a manufacturer’s data is not
available, then the efficiency can be assumed to be 0,75 for log
periodic antennas and 0,9 for horn antennas.

Denotes averaging with respect to the number of antenna
locations and orientations, 1].

The number of antenna locations and orientations that the Q is
evaluated for. Only one location is required as a minimum;
however, multiple locations and orientations may be evaluated
and the data averaged over them.
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e Q Prime Min—Stores the minimum calculated Q prime value found for each of the tuner positions. Q prime
was a requirement of the older SAE standard; these values are for reference only.

e Q-Theoretical—Theoretical Q value can be used as a reference for the chamber. Though this is only useful
as a reference, it is calculated each time this action is executed.

e Load Factor—Stores the maximum load factor for the multiple paddle positions. Load factor is defined as:

10*Log,, (—PF W;_PR‘”’)

Rec

Data Tab

The Data tab is used to store additional outputs from

the calibration. The positioner and signal generator

. Reverberation Calibrati £X
data is used for reference purposes. The number of FYETRErEHen ehEren l—
points is used in the final chamber evaluation. Paddles | Power Meter Data | Power Cal.
Probe RMS | Probe X(or1) | Probe Y (or2) | Probe Z for3)
e Positioner 1 Data—Stores positioner 1 Samples | Eobbaraan | Timing | Bookmarks
data to identify the paddle position that had Action | Freq | Freg Step | Amplitude | Leveling | Chamber
the maximum values. Est.Field | Data | Instuments 1 | Instruments 2
e Positioner 2 Data—Stores positioner 2 Positioner 1 Data:[Positiun_LData v]
data to identify the paddle position that had Positioner 2 Data:[mﬂ datas v]

the maximum values.
Signal Generatar: [Sig_Gen_Data v]

e Signal Generator—Stores signal
generator value for each frequency.
Generally this is a flat value, but if leveling
is used, the signal generator level could be
different for each paddle position.

Mumber of Points: [ Number_Of_Positions - ]

e Number of Points—Stores the number of
paddle positions. This information is

0K || Cancel Aoply

required for the evaluation step.
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Instruments 1 Tab

The Instruments 1 tab is used to specify various Reverberation Calibration | £2 |
pieces of t_est qulpmgnt used during the Poddies | Power Meter Data | Power Cal
.reverberatlon cal|brat.|on. The only mandatory Probe RMS | Probe X (or 1) I Probe Y or 2) | Probe Z for 3)
|nstrument§ are the signal generato.r,.power Samples | Calibration Timing | Bookmarks
meter/monitor, and at least one positioner. Paddle Action I Freq | Freq Step | Ampltude | Leveling | Chamber
positioners can be manually controlled and the Est.Field | Data | Instuments 1 | jnstuments 2
operator will be prompted for mation if they are so Delay
marked. Recv/Pwr Meter
- Mu:un'rtu:ur:[F‘SA. v] 200 ms

Recv/Pwr Meter Monitor—Click the Signal Genemtar:[ﬂﬂhde & Schwarz 'v] Maru

arrow and select the correct instrument. If Pos 1 [Hl:uriz.}:[ETS EMCO T] B

you select an instrument that does not

have the characteristics of a power meter, Fos 2 '7'!'3“-}3[“”" B e '] O

the action will not work properly. Since a P-mpl'rfier:[-:nn instrument = v]

spectrum analyzer can also be a power

meter either type of equipment can be

referenced here. [ oK ] [ Cancel Aoph

Delay—The time in milliseconds that the instruments needs to level internally prior to reporting values.
Basically, this is the time between the changes in signal generator level and the actual reading being taken.
Typically, spectrum analyzers do not require any delay, since their internal sweep times are adequate delays.
Power meters often require some internal leveling time prior to reporting correct values.

Signal Generator—Click the arrow and select the correct instrument. If you select an instrument that does
not have the characteristics of a signal generator the action will not work properly.

Pos 1 (Horiz.)—Click the arrow and select the correct instrument. If there is only one positioner, it should be
identified as positioner 1. The reference to horizontal and vertical is for identification purposes only and is not
mandated by any standard.

Pos 2 (Vert.)—Click the arrow and select the correct instrument. If there is only one positioner, it should be
identified as positioner 1. The reference to horizontal and vertical is for identification purposes only and is not
mandated by any standard.

Amplifier—If the amplifier is bus-controlled, click the arrow and select the correct instrument. If the amplifier
is not bus-controlled, set a Prompt action to instruct the operator to put the amplifier in operate mode prior to
executing this step.

Manual—This setting only applies to Positioner 1 and Positioner 2 values If either is manually controlled,
select the check box and the software will prompt the operator when it is time to move to each paddle
position.
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Instruments 2 Tab

Reverberation Calibration |E|
Use the Instruments 2 tab to set the power meter and Paddees l Power Meter Data l Power Cal.
orobes used during the calibration. Probe RMS | Pmbe_x {o.r 1) | Probe ‘T’{or 2) | ProbeZfor3)
Samples | Calibration I Timing | Bookmarks
Power Meter—Click the arrow and select dcliog I =g l =i l Smiue l Lipeclig I Chambe
. Est.Field | Data | Instuments1 | Instuments 2
the correct instrument. If you select an
instrument that does not have the Delay
characteristics of a power meter the action Power Meter. [HP EFM '] 200 |ms
will not work properly. Since a spectrum Power Meter 2- [Hp EPM Ch2 'v] 200 ms
analyzer can also be a power meter either [T Use Net Power
type of equipment can be referenced here. Probe- [Eumbe ,] 00 ms
If the instrument is a two-channel power
meter, the software will address channel 1 Probe: [mﬂ instrumert:> T] 1000 jms
unless a channel-specific instrument driver
is used.
| ok || cancel Apply

246

Power Meter 2—Click the arrow and select the correct instrument. If you select an instrument that does not
have the characteristics of a power meter the action will not work properly. Since a spectrum analyzer can
also be a power meter either type of equipment can be referenced here. If the instrument is a two-channel
power meter, the software will address channel 2 unless a channel-specific instrument driver is used.

Use Net Power—If this check box is selected, the net power will be calculated using power meter 1 as
forward and power meter 2 as reverse. Net power is not the norm for reverberation testing and is included
here only for R&D purposes.

Delay—Both probes and power meters have internal leveling issues that make it necessary to allow small
time delays between changes in the signal generator levels and the reading of each instrument. There is a
separate delay time for each instrument.

Probe—Click the arrow and select the correct instrument. If you select an instrument that does not have the
characteristics of a probe the action will not work properly.
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Samples Tab

The Samples tab controls the number of readings
each instrument will make when triggered. If more than
one sample is specified, then the user can choose to
use the maximum or the average of the readings.

e Samples Per Reading—The number of
samples for each instrument. This can be
different for each instrument.

e Probe Method—The user can choose to
keep either the maximum or average of
multiple samples. If a single sample is
taken, that is the only value stored.

e Pwr Mtr Method—The user can choose to
keep either the maximum or average of
multiple samples. If a single sample is
taken, that is the only value stored.

Calibration Tab

The Calibration tab controls the various correction
factors to be used for each instrument during the test.
These factors are added to the instrument value to give
a corrected value.

o Amplifier—The amplifier calibration is the
gain of the amplifier in dB. This is used
internally when initial signal generator
levels are calculated prior to setting the
signal generator on. Click the arrow and
select a data element that has the
correction factors.

e Power Meter 1/Power Meter 2—The
power meter calibration represents the
amplitude in dB of any losses between the
sensor and the actual field. For example, if
you have a directional coupler, this would
be the loss across the monitor port of the
coupler. This value is added to the
instrument reading to correct it. Click the
arrow and select a data element that has
the correction factors.

Reverberation Calibration

2=

Paddles | Power Meter Data | Power Cal.

Probe RMS | Probe X(or1) | ProbeY{or2) | Probe Zfor3)

Action I Freq | Freq Step | Amplitude | Leveling | Chamber
Est. Field | Data Instruments 1 Instruments 2
Samples | Calibration | Timng |  Bookmarks
Samples Per Reading:
Probe 1. 2 Pwr Mtr1: 2
Probe 2: 2 Puwr Mir2: 2
Pur Mir 3 |1
(Received)
Probe Method: Pwer Mtr Method:
@ Max ) Avg @ Max i) Awg
0K || Cancel Apply
Reverberation Calibration | E3 |
Paddles | Power Meter Data | Power Cal.

Probe RMS | Probe X(or1) | Probe Y for2) | Probe Zfor3)

Action I Freq | Freq Step | Amplitude | Leveling | Chamber
Est. Field | Data Instruments 1 [nstruments 2
Samples | Calibration | Timing | Bookmarks

Amplfier: | CalAmp -
Power Meterl :[Cuupler s ]
Power MeterE:[[:ﬂumer v]
Heceiver:[ﬁd‘ten - ]
Probe: | Field_Probe -|
Probe 2:[ <no data> - ]

| ok || cancel || 2ep
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e Receiver—The receiver calibration represents the amplitude in dB of any losses between the sensor and the
actual field. For example, if you have an attenuator on the cable coming from the chamber to the wall to the
instrument, this would be the loss of the attenuator. This value is added to the instrument reading to correct it.
Click the arrow and select a data element that has the correction factors.

e Probe/Probe 2—The probe calibration represents the difference between the probe reading and the
calibrated value. The probe corrections are typically represented as percentage of full meter deviation when
calibrated by the manufacturer. The correction factor for the probes is a value that is multiplied against the
actual reading to get a calibrated value. This is a number around 1 (100%). So a correction factor of 95%
would be 0.95; 105% would be 1.05. Click the arrow and select a data element that has the correction factors.

Timing Tab

Certain positioners are still vibrating after they have
completed motion. It can take a few seconds for the
oscillation to fully dampen out. The stop times are
delays inserted between the motion commands and
any other command that does a measurement. This
ensures that the readings are taken after all motion has
fully ceased. In reverberation, the chamber is very
sensitive to paddle motion and a paddle that is
oscillating will generate bad data.

e Position 1 Stop Timing/Position 2 Stop
Timing—This is the time after completion
of the positioner 1 movement that the
software will delay before starting the
amplitude measurements.

Reverberation Calibration Dialog Box

Reverberation Calibration [ 3 |

Paddles | Power Meter Data | Power Cal.

Probe RMS | Probe X(or1) | ProbeY{or2) | Probe Zfor3)

Action I Freq | Freq Step | Amplitude | Leveling | Chamber
Est. Field I Data Instruments 1 | Instruments 2
Samples | Calibration | Timing | Bookmarks

Position 1 Stop Timing: 1000 ms

Position 2 Stop Timing: 1000 ms

0K || Cancel Apply

You can execute the Reverberation Calibration action either by clicking the action and selecting Execute, by executing it
as part of the sequence of tests being executed, or by using the run/single options from the Windows menu bar. When
you are executing the Reverberation Calibration, a dialog box will display showing the current frequency, step nhumber,
amplitude target, current amplitude (power meter), sig gen level, tuners’ positions (targets and current), and probes and
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monitor data. The final level is saved when it falls within the tolerances defined. Reverberation calibration only saves the
information it is configured to save. The Stop button will halt execution of the current action. No information is saved.

Reverberation Calibration

Freq: 3300 MHz Pozitioner 1 Target g
Speed: :
Step: 2 aof 7 1 Curent: g
. : . o= 1
Target Ampltude; 10 dBm SigGen: -41.7 dBm Fresllianer 2 Tewsk [0
Power Meter: B.332 dBim Current;
et Bl FMS: 538701 s 3809198 & 2950891 =7 240914¢
Current Monitor - 1,022 In Progess
Monitar - Maw: 1.02322 watte  Awg 1.02325 Mir: 1.02325

Probe x - Maw 380915 WM Awg 380915 WM Mir: 380915 Wik
Probe v - Max: 2 9R05C WM Awg 2 98055 VA Mir: 295055 W/
Probe 2 - Maw 240914 WM Ag 2.40974 WM Mir, 240974 4 i
Frobe RMS - Maw 5.38701 4w Areg 538701 Mir; 238701 i

Stop | | Pauze Cycle
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Reverberation Calculation

calibrations. This is the measurement of a full positioner movement(s) with the
receiving antenna and probe repositioned multiple times to test the stability of the —_—

The various standards in use for reverberation testing all require chamber
qu}

radiated field. Reverberation Calculation icon

Using the Reverberation Calibration action, you would run a full sequence, reposition the antenna and probe, run another
full sequence, and reposition for the number of positions desired. This data is then combined into a final chamber
calibration. The Reverberation Calculation action is designed to perform this merging of data and output the various
mathematical results required to use the chamber.

Chamber Tab

Reverberation Calculation | 22|
The entered values should be as accurate as Input 1 Probe | Input 2 | Input 2 Probe | Input 3 | Input 3 Probe
possible, but more than one decimal place is not Input 4 Inpuit 4 Probe Input & Inpuit & Frobe
necessary. Input & Input & Probe Input 7 Input 7 Probe
Input & Input & Probe Input 5 Input 5 Probe
e Height—Enter the chamber height in Action | Chamber | Est. Field | Antenna | Output [ Output 2 [ input 1
meters. Height: 3048  Meters
e Width—Enter the chamber width in Width: 3.6576  Meters
meters. Length: 48768  proters

250

M

Skin Depth: |Y-Y“Y2 | paters
Pemeability: 3.79

Length—Enter the chamber length in

meters.
Unloaded ACF: | Unload_ACF_E -
Skin Depth—The skin depth is derived by rioans | Unload_ACF_ |
equation using the permeability Loaded ACF:[Lﬂad_J“'EF_E v]
information. This value is disabled.
[ OK ] [ Cancel ] Apphy

Permeability—Permeability is the degree of magnetization of a material that responds linearly to an applied
magnetic field. Magnetic permeability is represented by the Greek letter . In Sl units, permeability is
measured in henries per meter, or newtons per ampere squared. This information can be obtained from the
shielded room manufacturer.

Unloaded ACF—The Antenna Calibration Factor (ACF) is defined as: (Monitor_Watts/Inject Power Watts)

It is important not to confuse this term with the commonly-accepted EMC usage of this term. In general, the
ACF would be the correction factor of the antenna. In reverberation, this is the efficiency of the transmit and
receive antenna pair in the geometry of the chamber using multiple paddle positions to find peak amplitudes.
The unloaded and loaded ACF are used in the calculation of the CLF and load factors.

Select a data element for this input. This field is only required if the evaluation is being done for EUT loading
analysis. This data element is not used when the evaluation is used for chamber acceptance. If this field is
blank, then you cannot perform the analysis for the CLF on the Output 2 tab.

Loaded ACF—The unloaded and loaded ACF are used in the calculation of the CLF and load factors. Select
a data element for this input. This field is only required if the evaluation is being conducted for EUT loading
analysis. If this field is blank, then you cannot perform the analysis for the load factor on the Output 2 tab.
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Est. Field Tab

The Est. Field tab controls output of some calculated,
theoretical, or measured values.

Reverberation Calculation [ 3 |

Estimated Eield—Stores the maximum Input 1 Probe | Input 2 | Input 2 Probe | Input 3 | Input 3 Probe

. Input 4 Input 4 Prob Input 5 Input 5 Prob
calculated field value found for each of the L L __ o o __
input positions. Select a data element for Input & Input 6 Probe Input 7 Input 7 Probe

butp ' Input 8 Input & Probe Input 9 Input 9 Probe

this output. The estimated field is Action | Chamber | Est. Field | Antenna | Output | Output 2 | input 1

calculated as (Reference:
IEC 61000-4-21): Estimated Field:| Estimated_Field_E -
Max Probe vs Ea: [ Max_Probe_vs_Ea "]
Ep.= 8n 5 PMaxRec Q Prime:[Q_F'l'il'l'IE_E "]
Est™ 2

Nrx n | |_'I'I-|eu:uretin:al}:[Q_Theor_E "]
Max Probe vs Ea—For reference Insertion mss;[lnsmmn‘mﬂ v]
purposes you can store a value that ACF/CLF: [‘“’CF—CCF—E ']

represents maximum field probe vs. the

estimated field. Select a data element for
this output. [ ok ][ cancel || ony

Q Prime—Stores the maximum calculated Q prime value found for each of the chamber probe positions.
Select a data element for this output. Q prime was a requirement of the older SAE standard; these values are
for reference only. (Reference from IEC 61000-4-21. See also in Reverberation Calibration on page 2 for
explanation of the symbols.)

See Q Prime Max (Quality Factor) on page 2.
Q (Theoretical)—Theoretical Q value can be used as a reference for the chamber. Though this is only useful

as a reference, it is calculated each time this action is executed.

Insertion Loss—Stores the maximum insertion loss value found for each of the chamber probe positions.
These values are used during initial chamber verification as part of the evaluation. Select a data element for
this output. Insertion loss is defined as:

Insertion Loss (L) = Monitor_Max_Watts/Injected Power_Watts;

ACF/CCF—Derived from the maximum monitor watts and injected power watts during the multiple probe
positions. When multiple probe positions are analyzed, the term changes from ACF to CCF. Select a
data element to store this output. Antenna Calibration Factor (ACF) is defined as:

(Monitor_Watts/Inject Power Watts)
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Antenna Tab

Antenna efficiency is an integral part of the chamber
evaluation. For practical purposes, the standards
committees have standardized these efficiencies to

be 0.75 for a log periodic-type antenna and 0.90 for a
horn-type antenna. Within TILE! we use a data element
so that, in the future, the option is there to fine tune
chamber analysis by more rigorous antenna
measurements.

e Transmit Ant Eff/ Receive Ant Eff—
Select a data element for this output. At a
minimum, create a preset-type data with a
value of either 0.75 (log periodic-type
antennas) or 0.90 (horn-type antennas)
and use this data element here.
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(=]

Input 1 Probe | Input 2 | Input 2 Probe | Input 3 | Input 3 Probe

Input 4 Input 4 Probe Input 5 Input 5 Probe
Imput & Imput & Probe Input 7 Input 7 Probe
Input 8 Imput & Probe Input 5 Input 9 Probe

Action | Chamber | Est. Field | Artenna |Output | Output 2 | Input 1

Transmit At Ef: [eq_d_m_ﬁ

7

Recieve At Bf: [eq_cf_ﬁm_ﬁ

~)

OK

] [ Cancel

Apply




Output Tab

The Output tab allows the user to output certain

statistical calculations and the normalized probe, Reverberation Calculation |£|
which is the most critical component in the evaluation Input 1 Probe | Input 2 | Input 2 Probe | Input 3 | Input 3 Probe
process. Normalized probe is the ratio that is used to Input 4 Input 4 Probe Input 5 Input 5 Probe
calculate the required energy to create a field during Input & Input & Probe Input 7 Input 7 Probe
the reverberation test. Input & Input & Probe Input 5 Input 5 Probe
Action | Chamber I Est. Field I Antenna | Output ]OutpTIlin
e Std Deviation, -X, -Y, -Z/Normalized
Probe—Select a data element for the Std DEViaﬁDn:[EC—STDEU T]
output. Std Deviation-X:[EC_STDEV_X - |
e Normalized Probe Method—Select the Std Deuiatiﬂn_Y:[EC‘STDEU‘Y v]
method for performing the normalized Std DEViaﬂD"l'Zi[EC_STDE'H’_E *]
probe calculations. The IEC 61000-4-21 @ IEC-61000-21 @) DO-160 ) Mi-Std Antenna
method uses the sum of the individual Nommalized thﬁi[EC — = v]
probe axes. The DO-160 method uses the e

sum of the RMS of the individual axis.
The MIL-STD method is illustrated in [ oK ] [ Cancel ] Apply

MIL-STD 461E in the section on RS103.

The standardized deviations are calculated as according to IEC 61000-4-21-2011:

2

>(E; — (E))
n—1

These calculations are performed for each axis of the probe and for the sum of the probe.

g =

Where:
n —  The number of measurements i.
E; — The individual E-field measurement normalized (to the square root of the
input power).
<E> —  The arithmetic mean of the normalized maximum E-field measurements.
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Output 2 Tab

For chamber evaluation purposes the load factor, CLF,
and time constant are calculated. Use the Output 2 tab
to select output data elements for each.

e Load Factor—Load factor is the unloaded Reverberation Calculation | =2 |
ACF divided by the_ loaded ACF. Selecta Input 1 Probe I Imput 2 | Input 2 Probe | Imput 3 | Imput 3 Probe
data element for this output. Input 4 Input 4 Probe Input 5 Input 5 Probe

e CLF—The Chamber Load Factor (CLF) is Input & Input & Probe Input 7 Input 7 Probe
calculated in two steps. First the Chamber Input & Input & Probe Input 3 Input 3 Probe

Action | Chamber | Est. Field | Antenna | Output | Output 2 | Input 1

Correction factor (CCF) is calculated and

then the CLF. Select a data element for this
output (Reference: IEC 61000-4-21-2011). Load Factor: [LC. Load Factor -]
CLF: [Lc_CLF -
CLF = CVF Time Constant: [LC_'I"lme_Cnnstarrt v]
AVF
PAveRec
CVF = <—>
Pinput n
AVF 0K || Cancel Boply
_ <PAveRec>
Pinput

8ats 1Ofo or3at>10f

e Time Constant—Select a data element for this output. The Time Constant (T) is calculated as:

T = Q/2nf (where f is frequency in Hz)
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Input 1-9 Tabs

There are two tabs (Input and Input Probe) for each of
the nine potential probe positions. Within each probe
position you need specific pieces of data for the
evaluation. If any piece is missing, you will be given a
warning at the time of execution. Eight positions are
required for IEC 61000-4-21. The DO-160 requires
nine positions.

The information for this tab should come from the
calibration done at this probe positions. Select a data
element for the output for each field.

Input 1-9 Probe Tabs

There are two tabs (Input and Input Probe) for each of
the nine potential probe positions. Within each probe
position you need specific pieces of data for the
evaluation. If any piece is missing, you will be given a
warning at the time of execution. Eight positions are
required for IEC 61000-4-21. The DO-160 requires
nine positions.

The information for this tab should come from the
calibration done at this probe positions. Select a data
element for the output for each field.

Reverberation Calculation

2]

Input 1 Probe | Input 2 | Input 2 Probe | Input 3 | Input 3 Probe

Input 4 Input 4 Probe Input 5 Input 5 Probe
Imput & Imput & Probe Input 7 Input 7 Probe
Input 8 Imput & Probe Input 5 Input 9 Probe

Action | Chamber | Est. Field | Artenna | Output | Output 2 | Input 1

Receiver Powerin Watts

Mz Pwr Rec [Spr_F"I_Hx_I'u'Ix

Awg Pwr Rec: [Spr_F"I_F{x_A'u'g

Min Pwr Rec: | Swp2_P1_Rx_Mn

Number of Pairts: [Swa_F‘I_NF‘

Fwd Puwr: [Swa_F'I_FF‘

| ok || cancel

Reverberation Calculation @
Input 4 Input 4 Probe Input 5 Input 5 Probe
Imput & Imput & Probe Input 7 Imput 7 Probe
Imput 8 Imput & Probe Input 5 Input 9 Probe

Action | Chamber | Est. Field | Artenna | Output | Output 2 | Input 1

Input 1 Probe | Input 2 | Input 2 Probe | Input 3 | Input 3 Probe

Probe ¥ Max: [Spr_F"I_X_I'u'Ix

Probe ¥ Maxc: | Swp2_P1_Y_M

Probe Z Max: | Swp2_P1_Z_Mx

Probe RMS Max;| Swp2_P1_EF_RMS

0K || cancel

Apply
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Reverberation Test

Reverberation Testing is done using the Normalized Probe information from the
Reverberation Evaluation. A desired field is established by multiplying the
Normalized Probe by the desired level to get a required input power.

[EL

Reverberation Test icon

Frequency Tab

e Set From Data—Enables a

predetermined set of frequencies to be

read from a data set. When this e =]
check box is selected, the data set Syt Threshelding | Paddles | Power Meter Data | Probe 1 Data
must be defined using the standard Probe 2 Data | Data | Failed Freq | Instruments 1 I Instruments 2
TILE! format of (frequency, value). Samples | Calibration | AM Modulation |  FM Modulation
This particularly useful when Pulse Modulation | PM-Key Monitor (1-2) |  Monitor (3-4)
performing IEC testing (or other Monitor (56) |  Monitor (7-8) Timing | Reverb Standands
standards) which require a Action | Fred | Freg Step | Ampltude | Leveling | Threshold
ercent-stepped frequenc
b pped Teareney Set From Table | Fra_Rng] -

progression. Creating this progression
with standard spreadsheet software is
relatively easy. Write this data to file
as an ASCII text, comma-separated
variable file and define a data element
as file-type with this access. This data
element will then contain the
appropriate information.

e Start Frequency—Sets the start
frequency for this test. Enter data in
the box and select the units from the
list. The start frequency does not have
to be less than the stop frequency.
This action will start at the Start Freq
and then step towards the Stop Freq in oK ] [ e
the manner instructed; it does not

matter if this is up or down.

e Stop Frequency—sSets the stop frequency for this test. It uses the same conventions as start frequency.
Enter data in the box and select the units from the list. This does not have to be higher than the start
frequency.

o # of Steps/ Dec/%—Defines the number of steps to be used in the range of frequencies set by the start and
stop frequencies, and will change meaning depending upon the Log or Percent check boxes. If neither log
nor percent are selected, then the step size is calculated by dividing the range (stop-start) by the number of
points.
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e Log—Defines how the steps will be taken. If the check box is selected, the software will split the frequency
range into log decades and then split each decade into the number of ranges specified. For example, if you
are testing from 80 MHz to 1 GHz in log steps with the ranges set to 5, the software will split the range
80 MHz to 800 MHz into 5 sub ranges. It will then split the 800 MHz to 8 GHz into 5 ranges, but terminate the
test on the last range that covers 1 GHz.

e Percent—This is used when performing IEC testing (or other standards), which require a percent-stepped
frequency progression. When this check box is selected, you can specify any value for percent, including
fractions (entered as decimal places). Some of the MIL-STD tests use 0.25% step sizes. The IEC uses 1%.
There are some calibration schemes that use 2% or 5 %. Enter the value desired and select the Percent
check box.

Freq Step Tab

e No Sig Gen On/Off between steps—
Some signal generators use a relay to
turn on and off the signal. This relay Reverberation Test [(==]
can wear out over time if used o
excessively. If you are concerned
about this relay, or if the on/off
sequence affects the testing, select
this check box to prevent the on/off
signal command from being sent to the
signal generator.

Auta Threshaolding | Paddles | Power Meter Data | Probe 1 Data
Probe 2 Data | Data | Failed Freq | Ingtruments 1 I Instruments 2
Samples | Calibration I AM Madulation | FIM Modulation
Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)
Manitar (5-6) | Maonitar (7-8) Timing | Reverb Standards
Action | Freq | Freq Step | Amplitude I Leveling | Threshald

Mo Sig Gen On/Off between steps
[] Minimum Attenuation between steps

e Minimum Output between steps—

Some signal generators use a relay to Use Previous Amp for Best Guess
set attenuation levels. This relay can ] Display VSWR (Net Power Orlly)
wear out over time if used excessively. Power OF 4 Failto Level

If you are concerned about this relay, Level at each frequency

or if the on/off sequence affects the [] Modulation Always On

testing, select this check box to [¥] Amplifier Always On

prevent the command from being sent [T Skip Initial Read

to the signal generator.

e Use Previous Amp for Best Guess—
When leveling, there are three
methods of determining the starting
amplitude for the leveling loop. If no
other choice is made, the software will
calculate a beginning amplitude by
taking the desired level, the offset and
the gain of the amplifier, and guessing
at a starting amplitude.

0K || Cancel Aoply

The second method is found on the Leveling tab on page 2. You can specify a fixed set of beginning
amplitudes (less the offset) using the Best Guess data element.

Generally, the fastest method is to use the previous frequency signal amplitude as a beginning point. If you
select this check box the previous level will be used. In this case the choices (Best Guess data element and
offset) will be ignored, except at the first frequency.
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Display VSWR (Net Power Only)—Selecting this check box causes the VSWR to be calculated and
displayed as the test is running.

Power Off At Fail to Level—When the leveling loop fails, a dialog box will allow the user to click Retry this
step, Skip this step, or Quit. While this dialog box is present, this check box determines whether power is
on or off. Generally, RF is turned off when this dialog box is present. This prevents potential damage to the
EUT. Turning RF off does have the disadvantage of making it difficult to examine the state of the equipment
to understand the failure. Knowing what the last amplitude was or what the power meter was showing can
help in correcting or understanding this failure to level. Selecting this check box will cause the RF to be left on
while the dialog box is present.

Level at each frequency—If this check box is selected, the software will automatically level the field when in
manual control as you step to each frequency. When this is off, when changing frequency the amplitude of the
signal generator is left alone.

Modulation Always On—When this check box is selected, the modulation will be set at the beginning of the
test and left on at all times. All leveling will be performed with modulation on.

Amplifier Always On— When this check box is selected, the amplifier will be placed in operate mode at the
beginning of the test and left in operate mode until the completion of all steps. It will be returned to standby
after the RF is turned off at the last step. If this check box is deselected, when the Pause button is clicked and
the software halts automatic stepping, the amplifier will be put in standby. When RF On is clicked the amplifier
will be returned to operate mode.
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Amplitude Tab

The field during the EUT test is established using
the equations in IEC 61000-4-21 2011.

The Amplitude tab sets the Input data elements Puse Modulation | PM-Key Monitor (1-2) |  Monitor (3-4)
Monitor (5-6) | Manitar (7-8) Timing | Reverb Standards

that contact the information required to make this
Action | Freq I Freq Step | Amplitude | Leveling | Threshaold

calculation.

e Desired Field Data—This data

Reverberation Test

2=

Auto Thresholding | Paddles | Power Meter Data | Probe 1 Data

Probe 2 Data | Data | Failed Freq | Ingtruments 1 I Instruments 2

Samples | Calibration I AM Madulation | FIM Modulation

Desired Field Data: | Target_Tst_E

)

element is the amplitude of the desired Mormalized Empty [LC_Nurrn_F‘mbe

RF field. It can be set from a Preset
value or change with frequency using

)

CLFData:  |LC_CLF

)

a file-type data element. Select a data Default Step Size: 1

element for this output (required). The
field will be determined using the

following:

ETest

Where:
Pinout
Ertest
CLF(f)
<E>24 or9

e Normalized Empty—This is the normalized field probe from the evaluation step. Select a data element for

this output (required).

Data Units: @ dBm Vim dBul

OK || Cancel

Appry

Forward power injected into the chamber.
Required field strength.
Chamber load factor at frequency.

Average of the normalized E-field from empty chamber.

e CLF Data—This is the Chamber Loading Factor (CLF) determined from the pre-test calibration and
evaluation. Select a data element for this output (required).

o Default Step Size—This field is disabled.

e Data Units—Generally all testing is done in dBm; V/m and dBuV are not active.
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During the leveling process, the Leveling tab
controls parameters such as tolerance, maximum
and minimum signal generator step size, and the
maximum safety limit for the signal generator to

amplifier drive level. First Delay: First Offset:  First Court:

1000 02 200 Mzx dBm
First Offset—This is a safety option. Tolerance (% or dB)  Cffset 0
When you first turn on RF power, the Plus: 2 02z [C] From Table
signal generator output is set to a Max Step: Min Step:  Max Count:
reduced level; this avoids potential Minus: 0 4 0.m 150
damage due to overdrive. The initial Manual Cffset: [ Corttinue on Failto-Level
signal generator output level will start 02 Best Guess Amp: [mu . -

260

Leveling Tab

Reverberation Test [ 3 |

Auto Thresholding | Paddles | Power Meter Data | Probe 1 Data
Probe 2 Data | Data | Failed Freq | Ingtruments 1 I Instruments 2
Samples | Calibration I AM Madulation | FIM Modulation
Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)
Monitor (5-6) | Manitar (7-8) Timing I Reverb Standards
Action | Freq | FreqStep | Amplitude | Leveling | Threshold

the operator defined x dB value and
then step up to read the desired field.

First Count—The number of steps to
try and level before any failure
message is given the operator.

OK || Cancel Aoply

Tolerance (% or dB)—The Plus and Minus boxes allow the operator to select the desired tolerances for the
leveling process. For example, if you are trying to create a 3 V/M field with a probe, then a plus 15, minus 0
would give you a tolerance of 15%, starting at 3 V/M. This equates to a minimum acceptable reading of 3 V/IM
and a maximum of 3.450 V/M. This is probably too tight a tolerance for most probes to level to but the user
should experiment with these settings to obtain the tightest acceptable margin for the instrumentation. A
symptom of too tight a tolerance would be a leveling loop that jumps below and above these numbers without
ever landing within the zone. You will exceed the Max Count specified without leveling. Raise the margin
slightly and retry.

Offset—Sets the offset in dBm to the expected signal generator levels for the next frequency. When using the
Best Guess Amp data element, the value is reduced by the offset. Typically, a negative number will be used
to set a lower level to approach the target.

Max dBm—Controls the maximum RF level that will be output from the signal generator. Use this setting to
protect the front end of the amplifier from overload.

Max Step—Sets the maximum amplitude increment that the signal generator will perform.

Min Step—Sets the minimum amplitude increment that the signal generator will perform.
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e Max Count—Sets the maximum number of tries to establish a level measurement reading before the system
reports an error. This operator-defined field should be over 10 iterations for situations in which you are
seeking a large field or in cases where the margin is extremely small. For example, if you are trying to create
a 3 VIM field with a 500 Watt amplifier, you will find that small ripples in the amplifier cause relatively large
changes in the offsets at this level. You will probably need to give the system more tries to level. An indication
of this problem would be a failure to level, but levels quickly if you click Retry.

e Manual Offset—When in manual mode (automatic testing paused), this value controls the offset to the signal
generator on initial power on.

e Continue on Fail-To-Level—Allows the user to continue on with the leveling steps even when a step fails to
level.

e Best Guess Amp—This is used to set the signal generator to a predetermined level to speed up the leveling
process, when approximate signal generator levels are known. The data set must be a defined .csv
data element.

Threshold Tab

Reverberation Test |E|
Auto Thresholding | Faddles | Power Meter Data | Probe 1 Data
Probe 2 Data | Data | Failed Freq | Instruments 1 I [nstruments 2
e Thresholding Active— These Samples | Calibration I AM Madulation | FIM Madulation
settings only apply when the operator Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)
is within semi-auto mode for Monitor (5-6) | Monitar {7-8) Timing | Reverb Standards
thresholding. When in this mode, the Action | Freq | Freq Step | Amplitude | Leveling | Threshold
operator can pause the test process to [7] Thresholding Active
launch another dialog when there is Orig/New Lvi Delta: [mn data> _]
EUT failure (required for thresholding).
e Orig/New Lvl Delta—Select an
. Comments: [mn data> v]
appropriate data element to store the
thresholding values. These values will
be reduced from the paused level
when a failure is observed.
e Comments—Comment tables
recorded during the semi-automatic
thresholding process. A character
string and the tested frequency will be
stored when the operator chooses to
enter comments.
0K || Cancel Apply
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Auto Thresholding Tab

Reverberation Test @

Probe 2 Data | Data | Failed Freq | Ingtruments 1 I Instruments 2
Samples | Calibration I AM Modulation | FM Modulation
Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)
Manitar (5-6) | Maonitar (7-8) Timing | Reverb Standards

e Auto Thresholding Active—Select Action | Freq | FreqStep | Amplitude | Leveling | Threshald
this check box to activate thresholding. Sto Threshalding | Paddles Power Meter Data | Probe 1 Data

e Available and Selected Columns—
Choose an action from the Available
column to the Selected column in the threshold
order you want the thresholds to be

selected.

Auto Thresholding Active

OK || Cancel Apply
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Paddles Tab

The Paddles tab is used to define the number of
tuner positions. Although setup for two positioners
(two tuners), only one is required. If only one tuner
is present, set the Positioner 2 values to 0 and

0 for start/stop.

e Start/Stop/Step—Enter an
appropriate start and stop position for
the tuners. Typically the start will be
zero and the stop will be a value which
equally divides the circumference by
the step size. Since we are dealing
with a zero, it is not necessary to
overlap (0 and 360 are the same
value). For example, if we want to
break the tuner into eight positions, the
step size would be 45. The start would
be 0 and the stop would be 315 (the
eighth position starting from 0 with a
45 degree step size).

e Margin—This is the stop accuracy of
the positioner. Generally this should
be set to 0 or 1 (depending upon the
type of positioner). As the positioner is
in motion, the software is constantly
checking the current position. If it
approaches the stop position within
the margin the stop command is sent
to the positioner.

Reverberation Test

=]

Probe 2 Data | Data

| Failed Freq | Instruments 1 I [nstruments 2

Samples | Calibration

| AM Modulation | FM Modulation

Pulse Madulation

| PMKey

Monitor (1-2) |  Monitor (3-4)

Monitor (5-6) | Manitar (7-8)

Timing | Reverb Standards

Action | Freq

Positioner1 (Hor)

| FreqStep | Ampitude | Leveling | Threshold

futo Threshelding | Paddles | Power Meter Data | Probe 1 Data

Positioner2 [Vert)

Start: 0 dearees ) deqrees
Stop: 3R89 degrees ) deqrees
Step: 7.2 degrees 45 degrees
Margin: 2 degrees 2 degrees
Speed Level of
Faster Tuner: 1
0K || Cancel Apply

e Speed Level of Faster Tuner—This value will be sent to the tuner controller to set the speed of the rotation

for tuner 1. If two tuners are used, then this will be the faster value, and the second tuner will be a ratio of

2:1 (half-speed) of tuner 1.
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Power Meter Data Tab

The Power Meter Data tab determines the output

data elements for various measured values during

the test.

264

Recv. Antenna Max—The maximum
value of the received antenna in the
chamber. Select a data element for
this output.

Recv Antenna Avg—The average
value of the received antenna in the
Chamber. Select a data element for
this output.

Inject Pwr — Fwd—The measured
forward power into the chamber.
Select a data element for this output.

Inject Pwr — Rev—The measured
reverse power into the chamber.
Select a data element for this output.

Inject Pwr — Net—The calculated net
power into the chamber. This data is
calculated from the forward and
reverse power levels. Select a

data element for this output.

Immunity / Susceptibility

Reverberation Test

(=]

Probe 2 Data | Data | Failed Freq | Ingtruments 1 I Instruments 2

Samples | Calibration I AM Modulation

| FM Modulation

Pulse Madulation | P M-Key

Manitor (1-2) |

Maonitor (3-4)

Manitar (5-6) | Maonitar (7-8)

Timing | Reverb Standards

Action | Freg I Freq Step I Amplitude | Leveling | Threshold

Auto Thresholding | Paddles | PowerMeter Data | Probe 1 Data

Recv. Antenna Ma: [Swp-ia_Hx_I'v'm

d

Recv Antenna Ava: [Sn.q,rp.ib_ﬁx_ﬂ.vg

)

Inject Pwr - Fwvd: [Swp-ia_lnj_FF'

d

Inject Pwr - Rewv: [mu data=

)

Inject Pwr - Met: [mu data>

d

OK

] [ Cancel




Probe 1 Data/ Probe 2 Data Tabs

These tabs allow you to store various
measurements made during the test from actual
probes in the field or from the internal calculations
done as part of the field generation. During testing
the probe data is for informational use only.

e Probe X - Max—The maximum value
of the X channel of the probe for all
tuner positions is stored. Select a data
element for this output.

e Probe Y — Max—The maximum value
of the Y channel of the probe for all
tuner positions is stored. Select a data
element for this output.

e Probe Z — Max—The maximum value
of the Z channel of the probe for all
tuner positions is stored. Select a data
element for this output.

e Probe Max—The maximum value of
the RMS value of the probe for all
tuner positions is stored. Select a data
element for this output.

Reverberation Test

[ 2 |

Probe 2 Data | Data

| Failed Freg | Instruments 1 | Instruments 2

Samples I Calibration | AM Modulation I FM Modulation
Pulse Modulation | PM-Key Monitor {1-2) | Monitor (3-4)
Monitor (5-6) | Manitor (7-8) Timing | Reverh Standards

Action | Freg | Freq Step Amplitude | Leveling I Threshold

Auto Thresholding | Paddles Power Meter Data | Probe 1 Data

Probe X - Max: [::nu data v]
Probe Y - Max: | <no data> -
Probe Z - Maxc: | <no data> -

Probe Max: | <no data> -

Calculated Probe: | Swpéda_Cale_Pib |

OK || Cancel Apply

e Calculated Probe—The calculated probe value is derived from the Expected Field and the ratio of the actual
power and the expected power. Given the tolerances of the leveling loop, the actual field might be slightly off
from the desired field. Storing this information allows analysis later of the field generated in the chamber.

Select a data element for this output.
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The Data tab controls the output of position, signal

Data Tab

generator, and certain calculated fields during the
multiple paddle positions defined in the test.

266

Positioner 1 Data—The position at
which the highest field was generated
is recorded. Select a data element for
this output.

Positioner 2 Data—If there are two
positioners, the position at which the
highest field was generated is
recorded. Select a data element for
this output.

Signal Generator—The signal
generator level at the position where
the highest field was generated is
recorded. Select a data element for
this output.

Number of Points—Strictly for later
use, the number of paddle positions is
recorded here. Select a data element
for this output (required).

Calc Standard Field (dBm)—In
performing a test the desired field and
normalize probe are mathematically
manipulated to yield the power level
required to generate the desired field.
The highest level for all paddle
positions is recorded. Select a

data element for this output.

Immunity / Susceptibility
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Reverberation Test |
Samples | Calibration I AM Modulation | FM Modulation
Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)
Manitar (5-6) | Maonitar (7-8) Timing | Reverb Standards

Action | Freg I Freq Step Amplitude I Leveling | Threshold
Auto Thresholding I Paddles Power Meter Data | Probe 1 Data
Probe 2 Data | Data | Failed Freq | Instruments 1 I [nstruments 2

Positioner 1 Data: [S'ﬁrp-ia_T'I v]
Positioner 2 Data: [mo data: v]
Signal Generator: [mu datars ,]
Number of Poirts: [Swpda_NP ,]

Calc Standard Field {dBm): [SHrp-ia_Ealc_Fld v]

0K || Cancel Aoply




Failed Freq Tab

When the operator tags a failure certain
information about the current position is stored for
later use, separate from the standard outputs of
the program. Use the Failed Freq tab to select
appropriate data elements.

o Failed Field—Stores the frequencies
at which a failure is noted. Select a
data element for this output.

e Pos 1 Data—The paddle position for
each frequency that is marked as a
failure is stored. Select a data element
for this output (required).

o Pos 2 Data—If there are two paddle
positioners, the position of paddle 2
when a failure is marked is stored.
Select a data element for this output
(required if position 2 is used).

e Sig Gen—The signal generator level
at the point when a failure is marked is
stored. Select a data element for this
output.

e Power Meter—The current power
level when a failure is marked is
stored. Select a data element for this
output.

Reverberation Test | &3
Samples | Calibration I AM Madulation | FIM Modulation
Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)

Monitor (5-6) | Manitar (7-8) Timing | Reverb Standards

Action | Freg I Freq Step

Ampltude | Leveling | Threshold

Auto Thresholding | Paddles

Power Meter Data | Probe 1 Data

Probe 2 Data | Data | Failed Freg | Instruments 1 I Instruments 2

Failed Field: Swpda_FF_Ad =

Pos 1 I:ilatE|:[<]'1'“l data> "]
F'n:nsEI:ilatzu:[<]'1'3I data> ']
Sig Gen:[‘:""'f’I data> ']

Power Meter: [S'HPJEI_FF_FF "’]

0K || Cancel Apply
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Instruments 1 Tab

Use the Instruments 1 tab to select each
instrument that will be used during the test. A

receiver and signal generator are required.
Positioners and amplifier are optional.

e Recv/Pwr Meter Monitor—Select the
instrument from the list that will be
used to monitor the received power in
the chamber on the receive antenna.

e Delay—Some power meters require a
small delay between the time the
signal level is changed and the actual
reading of the instrument. This setting
allows the user to adjust this delay
time to ensure accurate readings.

e Signal Generator—Select the
instrument from the list that will be
used as a signal generator.

e Pos 1 (Horiz.)—Select the instrument
from the list that will be used to move
the first, or only, paddle.

e Pos 2 (Vert.)—Select the instrument
from the list that will be used for
paddle 2. Positioner 2 is not required.
Although not required, generally if
there are two positioners one is in

Reverberation Test | E3
Samples | Calibration I AM Madulation | FIM Madulation
Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)
Manitor (5-6) | Monitar (7-8) Timing Reverb Standards

Action | Freq I Freq Step

Ampitude | Leveling | Threshold

Auto Thresholding | Paddles

Power Meter Data | Probe 1 Data

Probe 2 Data | Data

| Failed Freq | Instruments 1 | Instruments 2

Recv/Pwr Meter Delay
- Monitor:| Receiver v] 20 ms
Signal Generator: [SigGen - ] Manual
Pos 1 [Hu:uriz_}:[Tuneﬂ v] &
Pos 2 I_"-.-fert.}:[ “no instrument > T] [l
}-‘-mpl'rfier:[ no instument> ]
0K || Cancel Aoply

vertical orientation and one is
horizontal.

e Manual—If either positioner is not remotely controlled, selecting this check box will cause the software to
prompt the operator to move to the required position.

o Amplifier—If the amplifier is bus-controlled, click the arrow and select the correct instrument.
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Instruments 2 Tab

The Instruments 2 tab is used to select the power
meters and probes used during the test. The power
meters on this tab are used to measure injected
power into the chamber.

e Power Meter 1—Click the arrow and
select the correct instrument. This will
be used to measure forward power.
This can be a spectrum analyzer or
power meter, but if a two-channel
power meter is used it will read
channel 1, unless a channel-specific
driver is used.

e Power Meter 2—Click the arrow and
select the correct instrument. This will
be used to measure reverse power.
This can be a spectrum analyzer or
power meter, but if a two-channel
power meter is used it will read
channel 2, unless a channel-specific
driver is used.

e Delay—Some power meters and
probes require a small delay between
the time the signal level is changed
and the actual reading of the
instrument. This setting allows the
user to adjust this delay time to ensure
accurate readings.

&3

Reverberation Test |
Samples | Calibration I AM Madulation | FIM Madulation
Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)

Manitor (5-6) | Monitar (7-8) Timing | Reverb Standards

Action | Freq I Freq Step Amplitude I Leveling | Threshold

Auta Threshaolding | Paddles Power Meter Data | Probe 1 Data

Probe 2Data | Data | Failed Freg | Instruments 1 | Instruments 2

Delay
Power Meter 1 [F‘wr_ru'ltﬂ v] 50 ms
Power Meter 2: [F‘wr_I'U'ItrE T] 50 ms
[ Use Net Power [ Use Combined Power

Probe: |<noinstument> v | 1000 ms

Probe 2: [muinstmment::— v] 1000 ms

OK || Cancel || 2oply

e Use Net Power—If this check box is selected, then all leveling to the power meters (injected power) will be to

net power, instead of forward power.

e Probe/Probe 2—Click the arrow and select the correct instrument.
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Samples Tab

The Samples tab controls the number samples
taken for each instrument. By default an instrument
is read one time, as needed, but when these are
changed the instrument will be read multiple times
and then the maximum or average will be used for
leveling or recording purposes.

e Samples Per Reading—The number
of samples for each instrument. This
can be different for each instrument.

e Probe Method—The user can choose
to keep either the maximum or
average of multiple samples. If a
single sample is taken, that is the only
value stored.

e Pwr Mtr Method—The user can
choose to keep either the maximum or
average of multiple samples. If a
single sample is taken, that is the only
value stored.

Reverberation Test

(=]

Pulse Modulation | PM-Key Manitar (1-2) | Monitor (3-4)
Monitor (5-6) | Manitar (7-8) Timing | Reverb Standards
Action | Freq I Freq Step Amplitude I Leveling | Threshold

Auto Thresholding | Paddles

Power Meter Data | Probe 1 Data

Probe 2 Data | Data

| Failed Freq | Ingtruments 1 I Instruments 2

Samples | Calibration | AM Modulation |  FM Modulation
Samples Per Reading:
Probe 1: 1 Pwr Mr 1: 1
Probe 2: 1 Puwer Mir 2: 1
Pwr Mir3: 1
(Received)
Probe Method: Pwer Mtr Method:
@ Max () Avg @ Max (D) Avg
OK || Cancel Apply
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Calibration Tab

The Calibration tab controls the various correction
factors to be used for each instrument during the
test. These factors are added to the instrument
value to give a corrected value.

o Amplifier—The amplifier calibration is
the gain of the amplifier in dB. This is
used internally when initial signal
generator levels are calculated prior to
setting the signal generator on. Click
the arrow and select and select a data
element that has the correction
factors.

e Power Meter 1/Power Meter 2—The
power meter calibration represents the
amplitude in dB of any losses between
the sensor and the actual field. For
example, if you have a directional
coupler, this would be the loss across
the monitor port of the coupler. This
value is added to the instrument
reading to correct it. Click the arrow
and select a data element that has the
correction factors.

Reverberation Test

| 22|

Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)

Monitor (5-6) | Manitar (7-8) Timing | Reverb Standards

Action | Freq I Freq Step Amplitude I Leveling | Threshold

Auto Thresholding | Paddles Power Meter Data | Probe 1 Data

Probe 2 Data | Data

I Failed Freq | Ingtruments 1 I Instruments 2

Samples | Calibration | AM Modulation | FM Modulation
Amplfier: [cf_Amp1 -
Power Meter1: [eq_cf_TX1 -|
Power Meter2: |eq_of_TX1 -
Receiver: |eq_cf_Rx1 -|
Field Probe: cf_FP1 v
OK || Cancel Apply

e Receiver—The receiver calibration represents the amplitude in dB of any losses between the sensor and the
actual field. For example, if you have an attenuator on the cable from the chamber to the wall to the

instrument, this value would be the loss of the attenuator. This value is added to the instrument reading to

correct it. Click the arrow and select a data element that has the correction factors.

e Field Probe—The probe calibration represents the difference between the probe reading and the calibrated
value. The probe corrections are typically represented as percentage of full meter deviation when calibrated
by the manufacturer. The correction factor for the probes is a value that is multiplied against the actual
reading to get a calibrated value. This is a number around 1 (100%). So a correction factor of 95% would
be 0.95; 105% would be 1.05. Click the arrow and select a data element that has the correction factors.
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AM Modulation Tab

Select the AM Modulation tab if you need AM
modulation turned on during the reverberation test.
The action will then turn on AM modulation at the
signal generator and turn on the appropriate
internal/external switch (if the generator has this
feature).

Enable—Select this check box to turn
on (enable) AM modulation. If this box
is selected, you must complete the
Depth and Frequency boxes.

External—If this check box is selected
and modulation is enabled, the
software will access the external input
of the signal generator. On some
signal generators, this will cause a
combination of internal and external
modulations.

External Only—If this check box is
selected and modulation is enabled,
then only the external input modulation
will be turned on for all signal
generators.

Reverberation Test =
Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)
Monitor (5-6) | Manitar (7-8) Timing | Reverb Standards

Action | Freq I Freq Step Amplitude I Leveling | Threshold
Auto Thresholding | Paddles Power Meter Data | Probe 1 Data
Probe 2 Data | Data | Failed Freq I Ingtruments 1 I Instruments 2
Samples | Calibration | AM Modulation | FM Modulation
Enable [] Bxtemal [ Extemal Oy
Depth: 80 %
Frequency: 1 kHz -
[] Peak Conservation [] Bxternal Gating
Wave Form
71 Sine Wave @ Square Wave () Trangular Wave

OK || Cancel Appl

Depth—Determines the relative amplitude of the AM modulation. It is stated in percent, as are most

standards. A typical standard is the IEC 1000-4-3 which specifies 80% modulation. The amount of modulation
is related to the pitch of the voice being emulated. The standards are basically trying to duplicate the human
voice on a radio transmitter. Enter an appropriate numerical value in the Depth box. If the standard is not
stated in percent, you must convert this number to a percentage before entering it.

Frequency—In stating a sound (using depth), we then specify how often the sound is manufactured. This is

stated in Hz (or kHz). Enter an appropriate number in the box and click the arrow to select the units.

Peak Conservation—There are two methods of handling AM modulation. In the commercial standards,

modulations are applied at the CW value causing the peak of the wave to be above or below the peak value,
depending upon the modulation period. In other standards, the highest value of the modulated waveform

should not exceed the peak value in CW. Peak conservation will reduce the signal generator output level prior
to turning on modulation by an amount appropriate for the modulation percentage, so that the peak of the
modulated waveform does not exceed the CW amplitude.

signal.

modulation signal.
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External Gating—Select this check box if you need the modulation to be controlled by an external gating

Waveform—Denotes how the carrier wave will be varied in accordance with the characteristics of the




FM Modulation Tab

Reverberation Test [ 3 |

The FM Modulation tab selects and configures FM
modulation. The generator must be capable of this
function or these settings will have no effect.

Action | Freg I Freq Step | Amplitude I Leveling | Threshold
Pulse Modulation |  PM-Key Monitor (1-2) |  Monitor (3-4)
Manitor (5-6) | Maonitar (7-8) Timing | Reverb Standards

Auto Thresholding | Paddles | Power Meter Data | Probe 1 Data

Probe 2 Data | Data | Failed Freq | Ingtruments 1 | Instruments 2
Samples | Calibration I AM Modulation | FM Modulation

e Enable—Select this check box if you
want to turn on this function. If this
check box is selected you must

complete the Deviation and [ Enable [ Bdemal 7] Extemal Orlly
Frequency boxes.

. . Deviation: 9 kHz -
e External—If this check box is selected

and modulation is enabled, the
software will access the external input [T Extemal Gating
of the signal generator. On some
signal generators, this will cause a
combination of internal and external
modulations. Select this check box if
you are using an external modulation
generator and need to feed this into
the signal generator. Control of the
external modulation generator is not
covered in this action. It can be
configured using the GPIB Control
Instrument Commands page 2. 0K ] [ Cancel

Frequency: 1 kHz -

Wave Fom

@ Sine Wave () Square Wave () Trangular Wave

e External Only—If this check box is selected and modulation is enabled, then only the external input
modulation will be turned on for all signal generators.

o Deviation—Deviation relates to the relative amplitude of the FM modulation. It is specified in frequency
deviation around the primary frequency. If the primary frequency is 100 MHz with a 5 kHz deviation, then the
FM modulation will cycle between 99.95 MHz and 10.05 MHz. This simulates the human voice carried on a
FM radio transmitter. Enter a value in the box and selecting the appropriate unit from the list.

e Frequency—In stating a sound (using depth), we then specify how often the sound is manufactured. This is
stated in Hz (or kHz). Enter a value in the box and selecting the appropriate unit from the list.

e External Gating—Select this check box if you need the modulation to be controlled by an external gating
signal.

¢ Waveform—Denotes how the carrier wave will be varied in accordance with the characteristics of the
modulation signal.
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Pulse Modulation Tab

This tab controls Pulse Modulation that is output by | poyerberation Test @
the signal generator on top of the current
frequency and amplitude of the CW outpuit. Action | Freq | FreqStep | Ampitude | Leveling | Threshold
Monitor (5-6) | Manitar (7-8) | Timing | Reverb Standards
e Enable—Select this check box to turn futo Thresholding | Paddles | Power Meter Data | Probe 1 Data
on pulse modulation. If this is not Probe 2 Data | Data | Failed Freq | Instrumerts 1 I Instrumerts 2
selected, pulse modulation (neither Samples I Calibration I AM Modulation | FM Modulation
internal nor external) will be turned on. Puse Modulation | PM-Key [ Monitor (1-2) | Monitor (3-4)
e External—If the modulation is being 7 Enable 7] Bdemal
fed into the signal generator on the
external input connector, use this Pulse Rate 1 kHz -

setting. Fulse Width  5p

e Pulse Rate—Pulse rate in Hz of the
signal desired. [*] Extemal Gating

e Pulse Width—Pulse width in Hz of the For Tor 2Hz type FM see the Key Tab

signal desired.

e External Gating—If the signal is
externally gating the signal generator,
select this check box to turn on
external gating. This is a rare setting,
so do not turn it on without a clear
understanding of what is expected
from the signal generator and external oK ] [ el Apply
equipment.
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PM-Key Tab

There are some standards that require 1-3 Hz
square wave modulation on top of other forms of
modulation. The setting on the PM-Key tab let you
generate a pulse modulation using the output
off/on function of the signal generator. It will only
work if the signal generator can respond quickly
enough to GPIB commands.

o Key Test—Select this check box to
turn on this feature.

e On Time—The amount of time the RF
will be on as part of the pulse
waveform.

e Off Time—The amount of time the RF
will be off as part of the pulse
waveform.

e Number of Cycles—The number of
times that the on/off sequence will be
executed.

e Monitor4 On Data—If a data element
is selected, and an instrument is
shown in the Monitor 4 section of the
Monitor (3-4) tab, we will read the
monitor during the on cycle and save
the value.

Reverberation Test

R

Action | Freqg I Freq Step | Amplitude I Leveling | Threshold

Manitor (5-6) | Maonitar (7-8) | Timing | Reverb Standards

Auta Threshaolding | Paddles | Power Meter Data | Probe 1 Data

Probe 2 Data | Data | Failed Freq | Ingtruments 1 I Instruments 2

Samples | Calibration | AM Madulation | FIM Modulation
Pulze Modulstion | FM-Key | Monitar (1-2) | Manitor (3-4)
[7] Key Test
On (ms)
0 Off {me)
0 Mumber of Cycles
Manitord On Data: [mn datax v]
Maonitord Off Data: [mu datas .,]

The Key Test tums on and off the signal to create PM

oK || cancel Aoply

e Monitor4 Off Data—If a data element is selected, and an instrument is shown in the Monitor 4 section of the
Monitor (3-4) tab, we will read the monitor during the off cycle and save the value.
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Monitor (1-8) Tabs

Reverberation Test @
The monitor tabs control equipment that will be Aﬁ;“ﬂ':mrl{&':}eq | I Mzrj?oft;pﬁ}l Jimp:r:;:?:g I ll‘e”;l:fert! S;r::rd::d
read and stored during the process time of the
. . g P . Auto Threshaolding | Faddles | Power Meter Data | Probe 1 Data
action, after all leveling has been completed. This —— | — | Faied Freq | — | —
allows you to monitor various conditions of the Somples | rrr—— I AM Moduiation | FM Modulation
EUT while the test is running automatically. Pise Modulation | PM-Key | Monitor (1-2) | Monitor (3.4)
e Instrument—Select an instrument to nstrument Maritor 1 Manitar 2
monitor. It must be defined on the [::nu P _] [mu P _]
Instrument tab. Output Data
e Output Data—Select a data element [mo data> '] [mo data> v]
to store the results of this reading. @ High ) Low @ High ) Low
e High/Low—For multiple reads (CW Limi
and modulation stages) specify | <no data> ~| [<no data> -]
whether to save the high or low
readings.
e Limit—If a data element is selected
here the values from this data element
will be displayed on the screen for the
operator to see an expected value
next to the actual value.
OK || Cancel Apply
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Timing Tab

The Reverberation action has a number of
timing issues that affect accuracy of the test.
Use the Timing tab to set the desired timings.

Reverberation Test

<

Action I Freq | Freq Step Amplitude | Leveling | Threshold

e Position 1 Stop Timing/Position Auto Thresholding | Paddies | Power Meter Data | Probe 1Data

2 Stop Timing —lt is imperative Probe 2 Data | Data | Failed Freq | Instruments 1 | Instruments 2
that the paddle be completely still Samples | Calibration | AM Modulation | FM Modulation
before any measurements are Pulse Modulation | PI-Key Monitor (1-2) | Maonitor (3-4)
taken. The stop timing is the time Moritor (5-6) |  Monitor (7-8) Timing | Reverb Standards

that the software will dwell

between the sending the stop
command and any further Postion 2 Stop Timing: 50 ms
measurements. Paddles driven by

Position 1 Stop Timing: 50  ms

Pause Timing: 0 ms
stepper motors are less of a
concern then those with CWDelay: 0 ms
non-stepped motors. Use the Modulation Delay: 1000

position 1 setting for positioner 1
and the position 2 setting for
positioner 2.

e Pause Timing—A dwell which is
executed between the first RF on
command sent and any
subsequent measurements.

e CW Delay—A dwell time between
the completion of the leveling loop oK ] [ Cancel Apply
(usually done in CW mode) and
the start of the modulation cycle.

e Modulation Delay—The amount of time that the modulation will be active.
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Reverb Standards Tab

The Reverberation action has a number of
reverberation standards supported

278

DO160F—The stepped tuned
standard for DO160.

DO160G Load—The pre-test or
EUT Load test for stirred mode
standard for DO160G.

DO160G Test—The stirred mode
standard for DO160.

IEC1600-4-21—The |IEEE
standard.

MIL-STD461—The military
standards: F or G.

EMax—The max e-field used for
DO160G. Produced by the load
test or pre-test. Used by
DO160G test.

FWD—The forward power used
for DO160G. Produced by the
load test or pre-test. Used by
DO160G test.

Reverberation Test

(=]

Action I Freq | Freq Step

Ampltude | Leveling | Threshold

Auto Thresholding | Paddles

Power Meter Data I Probe 1 Data

Probe 2 Data | Data

| Failed Freqg | Instruments 1 | Instruments 2

Samples | Calibration

| AM Modulation

Pulse Modulation |  PM-Key

Manitor (5-6) I Manitor (7-8)

|  FM Modulation
Manitaor (1-2) I Manitor (3-4)
Timing | Rewverb Standards

Reverh Chamber Test Standard:

the Standard DO160G, then

ff Paddle Mode Associated with

DO160G Test -

See 'Paddles’ Tab for
detailed parameters

Stired Mode with One configuration for
Revolution Tuner/Paddle mode
EMax

The Two Data Elements at DO160G EMxl
Right Are Only Required by [ = ]
DO160G; lgnore the Data for
COther Standards D

|DO160G_FWD1 ~|

OK || Cancel Apply
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Reverberation Test Dialog Box

You can execute the Reverberation Test action either by clicking the action and selecting Execute, by executing it as part
of the sequence of tests being executed, or by using the run/single options from the Windows menu bar. When you are
executing the Reverberation Test, you will have a dialog box showing a wide variety of information about this test. How
this dialog box is used depends on the choice of leveling method, pass/fail, and process settings. The controls for this
dialog box are summarized in the control buttons. The remainder of the dialog box is information for the user.

Reverberation Test

Freq: 3000 MHz Step: 1 aof 7

Target &mpliude:; 37.18308 Desired Figld:  70.30581
Power Meter: 20036337

Sig Gen: 39 dBm
Rec. Antenna: 0
Calc. Probe: 093224 W/m  Calc Probe Maw: g
Prabe 1 Prabe 2
Probe - RMS O WA Probe x - AMS O

Probe ¥ - Maw 0 im Probe » - Max: 0
Probe ' - Max: 0 Wm Probe 'y - Max: 0
Probe 2 - Max: 0 W Probe £ - Max 0

Fauze Cucle ‘ | Cancel

Positioner 1 Target: g

Current; 0o
Power 0
Trial #: 0
Radiating
W/m Modulation: () On @ Off
Wi
Wi
Wom Step Size: 1.0
Wim

t onitars

10.35514
10.37397

Auto Level

e Target Level—This is the level
when paused by the user. The
unit of the level shows in both
dBm and V/m.

e Start Level—This is the user
defined. By default, it is defined in

the data element of Threshold tab:

Orig/New Lvl delta. User can
adjust to lower or higher level
based on needs.

e  Step#—This integer number will
be used to define the leveling up
step: (Target — Start)/Setp#. This
can modified by the user, but
cannot be smaller than 2.

12,15
Target Level:
19
I Start Level:
Step #:
1
|
I

TS

Frequency: 300000000

dBm

3.9540037  yjm

dBm

3.9540037 V/m

Tuner Position: |0
Test On Going ‘ |

Comments:

e Frequency/Tuner Position—These values are determined at the pause mode when the user stops the

automatic Process.
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e Update/Test On Going—Toggle when Test button
clicked. In the setup stage, user should use Update r -~
button to make sure all the inputs are entered. Once in TILEG ﬁ
test mode after click the Test button, the Test button
disappears and Test On Going button will appear, but
has no function. l L Interrupted for Failure!

e Fail—This button is used to record the failure. The
following dialog will pop-up and the mode returns to e
Setup. You can also pressure the space bar on the
key board while the Test On Going to the same effect —_—
as click “Fail”. You can make comments in the
Comments box. The failure will be record.

e Exit—This will finish the Semi-Auto Threshold process without further recording failure.

I[EC 61000 Series Test Actions

The IEC 61000 Series Test actions are used to connect and control
instruments that are specifically designed for these tests. Since there are

: o . EM: EN: EM: EN: EN:
no outputs to be captured in the frequency domain it cannot be used in the I -2 ‘ |-4B_ ‘ |-4E E lm‘
graph or tables. At this time there is no documentation for these actions; : ' '
contact TILE! Support for more information. See page 2 for contact IEC 61000 Series Test actions
information.
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11.0 Appendix A: Math Functions

Available Operators
Add {x +y}
Subtract {x —y}
Multiply {x * y}
Divide {x / y}

Modulus {x % y}

Available Conditionals

Simple addition function

Simple subtraction function

Simple multiplication function

Simple division function

A function that returns the remainder of a division equation. This is the same result
as the function x — (x /' y) *y

There are conditionals available to you, such as the greater than/less than. The results of the conditionals are dependent
upon the interpolation settings for the data element.

Equal Determines those frequencies of the two data elements in which the
values are equal (exactly equal). The resultant data element will only
{x=y} have frequencies where this condition is true. If either of the data
elements is interpolated, you might see strange results so make sure
the definition of each data element is clear.
Not equal Determines those frequencies of the two data elements in which the
values are not equal. The resultant data element will only have
{x!=y} frequencies where this condition is true. If either of the data elements is

interpolated, you might see strange results so make sure the definition
of each data element is clear.

Greater than

Determines those frequencies where the x value is greater than the
y value. This is the same as the Max function, except the Max function

{x>y} will also work with word-type data elements.
Less than Determines those frequencies where the x value is less than the
y value. This is the same as the Min function, except the Min function
{x<y} will also work with word-type data elements.
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Greater than or equal

{x2y}

Determines those frequencies where the value is greater than or
equal to the y value.

Less than or equal

{x=y}

Determines those frequencies where the x value is less than or equal to
the y value.

Special Math Functions

282

abs(x) Absolute value of each value in the data element x.

acos(x) Arccosine of each value in the data element x.

acosh(x) Arccosine (hyperbolic) of each value of the data element x.

adb(x) Converts amps from dBA using 10" (x / 20).

add(x,y) This function adds values in x against data in y in a sequential step
without checking frequency. The number of elements should be the
same. If there are more elements in x than y, it will not execute. If there
are more elements in y than x, it will execute but there will not be any
results for the extra elements.
For example, if there are five elements in x and four elements in y,
there will be only four results.
If interpolation is on for the results element, it may populate the results
with inaccurate data.
The standard addition operator ( + ) should be used for most cases.

Add1(x,y) For each frequency in x and y, it will add the two values. If it does not
find a matching value, it will linearly interpolate the result. This differs
from Add(x,y) by not requiring matching number of values and
equivalent frequencies.

alog(x) Anti-log of each value of the data element x. This is the value e raised
to the value of x.

alog10(x) Anti-log of each value of the data element x. This is the value 10 raised
to the value of x.

asin(x) Anti-sine of each value of the data element x.

asinh(x) Anti-sine (hyperbolic) of each value of the data element x.
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atan(x)

Anti-tangent of each value of the data element x.

atanh(x) Anti-tangent (hyperbolic) of each value of the data element x.

bw(x,c) Finds the highest value in range x and then finds the two frequencies
that correspond to the ¢ db down points. It returns the frequency
difference (the bandwidth) of the ¢ db down point.

bwdiff(x) Finds the highest value and then calculates the difference between the
peak and all other values in the data set of x.

bwpts(x,c) Finds the highest value in the range x and then finds the two
frequencies that correspond to the ¢ db down points. It returns three
frequency points. For the lower offset, center, and upper offset it
returns the frequency and amplitude.

ceil(x) The smallest integer, at each frequency, that is greater than or equal
to x.

cos(x) Cosine of each value in the data element x.

cosh(x) Anti-cosine of each value in the data element x.

count(x) Calculates how many items are in a data element.

dba(x) Converts the x value in amps to dBA using 20 * log(x).

dbp(x) Converts the x value in watts to dB using 10log(x). It is equivalent to
dBw(x). To convert from dBm first divide the dBm number by 1,000.

dbuvtov(x) Converts the x value in dBuV value to volts using 10" ((x-120)/20). To
convert dBuV to uV divide by 1 million.

dbv(x) Converts the x value in volts to dBV. The basic equation is 20 * log(x).
For dBuV multiply the voltage by 1,000,000.

dbw(x) Converts the x value in watts to dBm using 10log(x*1000).

diff(x,y,c) Compares the frequencies in data element x to those in data element y.

If the difference between the frequencies is greater than the constant ¢
(which you might consider the bandwidth in hertz), the frequency from
element x is added to the resultant data element with the value of x.
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div(x,y)

This function divides values in x by data in y in a sequential step
without checking frequency. The number of elements should be the
same. If there are more elements in x than y, it will not execute. If there
are more elements in y than x, it will execute but there will not be any
results for the extra elements.

For example, if there are five elements in x and four elements in y,
there will be only four results.

If interpolation is on for the results element, it may populate the results
with inaccurate data.

The standard addition operator (/) should be used for most cases.

equal(x,y,c)

Compares the frequencies in data element x to those in data element y.
If the difference between the frequencies is less than the constant ¢
(which you might consider the bandwidth in hertz), the frequency from
element x is added to the resultant data element with the value of x.

equalrev(x,y,c)

Compares the frequencies in data element x to those in data element y.
If the difference between the frequencies is less than the constant ¢
(which you might consider the bandwidth in hertz), the frequency from
element y is added to the resultant data element with the value of x.

excl(x,y,c) Compares the frequencies in data element x to those in data element y.
Those frequencies in y that are also in x (within the + bandwidth ¢
in hertz) are excluded from resultant data element. This is convenient
for gaps in limit lines.

exp(x) Returns the exponential value of x in log base e.

fabs(x) Returns the absolute value of the floating point value.

finddupl(x,c)

Scans in the input data element and eliminates those frequencies
within ¢ of each other, keeping the higher value. This is convenient for
eliminating multiple peaks from modulated or noisy emission

firstfreq(x) This will return the first frequency in x with the frequency and value
fields. An example would be that if the first frequency in x is 30 MHz,
@ 5 dBuV the result would be 30e6,30e6.

floor(x) Determines the largest integer that is less than or equal to x for each
frequency

freq(x) Puts the frequency into the value field. Allows you to add the frequency

to other values.
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gmc(x)

Calculates a bin function for emissions data to the General Motors
specification. This may not be used in the new world specification.

harmonic(x)

Returns the percentage values of all frequencies in the data element
compared to the initial frequency in the array.

harmonicfind(x,c1,c2)

Finds the harmonics of a fundamental frequency of a data element.
Evaluates multiples (odd and even) of the fundamental (c1) and finds
the highest amplitude within the bandwidth (c2).

x=Data element
cl=Fundamental frequency

c2=Bandwidth window of subsequent harmonics

iec9554(x) Finds the maximum value in each bin of the IEC9554 matrix and
returns this value for the start/stop frequency of the bin.

iff(X,y,2) For each frequency in x, it attempts to find the equivalent frequency in y
and z. If it does not find a match, it linearly interpolates vy, if there is not
a match in y, then value z is returned.

impulse(x,c) This function strips impulsive signals from a data stream. Impulse is
defined as a single signal that exceeds the signal before and after by
more than c (in hertz). If the value is defined too broadly or the
frequency steps are too large, you may be stripping out real data.

jO(x) Bessel function of each value in the data element x.

j1(x) Bessel function of each value in the data element x.

lastfreq(x) This will return the last frequency in x with the frequency and value
fields. An example would be that if the last frequency in x is 30 MHz,
@ 5 dBuV the result would be 30e6,30e6.

log(x) Log of each value in the data element x to the base e (natural base).

log10(x) Log of each value in the data element x to the base 10.
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max(X,y)

Compares the x and y values and writes the maximum of the two to the
resultant data element. It can be used to find the maximum value from
H/V data but they must have the same number of points.

It can also be used to add multiple trace or limit line data elements to
make one element. Examples:

limit : max(limit_1,limit_2) - will add two limit line segments together.

limit : max(max(limit_21,limit_2),limit_3) - will add three limit
segments together.

maxhv(h,v,x)

This function was created to determine whether the horizontal or
vertical data had the maximum value and to create a related word-type
data element, in this case x, with the text H or V. The resultant data
element has the maximum value of the two (exactly like the

Max function). The x data element will have the H/V to designate the
polarity.

maxhvtt(h,v,x)

This function compares the polarity (from data element x) and matches
the appropriate horizontal and vertical data element.

maxlr(x,y,z)

This function compares data element x to data element y and for each
identifies in the word data element z whether the maximum was Line 1
or Line 2.

mergefreq(x,y,z)

Merges three data elements, keeping the maximum values and
frequency. The three data elements should be the same.

min(x,y) Compares the x and y values and writes the minimum of the two to the
resultant data element. This can be used in the same way as the
max(x,y) equation for linking data items together.

mult(x,y) This function multiplies values in x by data in y in a sequential step

without checking frequency. The number of elements should be the
same. If there are more elements in x than y, it will not execute. If there
are more elements in y than x, it will execute but there will not be any
results for the extra elements.

For example, if there are five elements in x and four elements in y,
there will be only four results.

If interpolation is on for the results element, it may populate the results
with inaccurate data.

The standard addition operator ( * ) should be used for most cases
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notempty(x)

This function returns all frequencies in the word-type data element x
which are not empty. The return value is the frequency and string. This
can be used to find comments in the immunity test output so that only
items with comments will be listed in a table.

pdb(x)

Converts the x value in dBW to watts. The basic equation is 10" (x/10).
This is identical to the wdb function.

offsetAdd(x,y)

For each frequency in x; it attempts to find an equivalent frequency in y.
If it does not find a frequency, it linearly interpolates, and then adds the
two values for that frequency and stores the frequency and new result.

This is used to only insert correction factors for measured data so that
extra interpolated points are not added to the result. An example would
be scan data with 8001 points + factors of 401 points where some
frequencies do not line up. Using the Scan+Antenna method may
result in something like 8014 points.

Using offsetAdd(Scan,Antenna) would result in 8001 points that are
forced to align with the frequencies listed in the Scan data.

peak(x,c)

The resultant data element is all values that are greater than a
constant c.

pfgreat(x,c)

Checks for values in data element x which are greater than or equal
to ¢ and returns the value Pass. If the value is less, the return value is
Fail.

pfless(x,c) Checks for values in data element x which are less than or equal to ¢
and returns the value Pass. If the value is less, the return value is Fail.
pow(x,c) The value of x raised to the c. For example, x2 is pow(x,2).

reduce(x,cl,c2)

This function compresses the number of points in the data element
ignoring any points that are within c1dB of the points on either side. To
be ignored the point must be point before > current point > point after
and the difference between the point before and the current point must
be less than c. Also, the difference between the point after and the
current point must be less than c2.

rms(x) This function calculates the RMS sum of the area under the curve
represented by the data element x. The return value is the final
frequency and the value.

scfm(x,y) Standard Correlation for Ford Motor. Does a correlation analysis on the
data in elements x and y to the Ford specification.

sin(x) Determines sine of each value in the data element x.
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sinh(x)

Determines sine (hyperbolic) of each value in the data element x.

sorthigh(x) Sorts data element in descending order.
sortlow(x) Sorts data element in ascending order.
span(x) This will find the span of element x by subtracting the first frequency

in x from the last frequency in x. The result will be the frequency of the
last frequency with a value of span. Example:

Span_Vert : span(vert) = 1GHz,970E6

Where: vert is a span of 30 MHz to 1 GHz

speaks(x,c1,c2)

This function was designed to walk the data and determine when you

had strong signals by comparing the previous and next signals looking
for excursions from the lowest to highest signal of c. For example, the
equation speaks(x,8) would look for all signals that were at least 8 dB
from low to high amplitude.

Note: c2 is a bandwidth variable. If you are nesting this in another
equation you will need to populate this variable.

Example:
Suspects : top(speaks(x,8,250E3),6) - will return the six highest
peaks that are separated by a minimum of 250 kHz.

sqrt(x)

Determines the square root of each value in the data element x.

sub(x,y)

This function subtracts values in x by data in y in a sequential step
without checking frequency. The number of elements should be the
same. If there are more elements in than vy, it will not execute. If there
are more elements in y than x, it will execute but there will not be any
results for the extra elements.

For example, if there are five elements in x and four elements in y,
there will be only four results.

If interpolation is on for the results element, it may populate the results
with inaccurate data.

The standard addition operator ( —) should be used for most cases.

tan(x)

Determines the tangent of each value in the data element x.

tanh(x)

Determines the tangent (hyperbolic) of each value in the data
element x.
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thd(x,c1,c2)

This function looks at the entire data element x starting with the
frequency c1 with a bandwidth of c2.

Measurements based on amplitudes (e.g. voltage or current) must be
converted to powers to make addition of harmonics distortion
meaningful. For a voltage signal, the ratio of the squares of the rms
voltages is equivalent to the power ratio:

VVEHVE+ VR4 4+ V2
Vi
An example would be a data element (discrete points) with harmonics

of 1 MHz from 1 MHz to 5 MHz. Each harmonic is half the value the
previous point.

THD =

THD_1MHz = thd(Data,1e6,100)
Where Data, list of frequencies:
e 1e6: Fundamental
e 100: Bandwidth in Hz

MHz Test_Data

1.0 10
2.0 5

3.0 2.5
4.0 1.25

The equation will return a value of 0.576 at 1 MHz.

top(x,c) Determines the top ¢ number of points in the data array. The default
is 10 if ¢ is not stated.

top10(x) Determines the top 10 values in the array x.

toy(x) Calculates a bin function for emissions data to Toyota specification.

trim(x) There are certain times when a failure during a test will leave an array

sized but not filled. The data elements that do not have valid data are
empty (freq = 0.0f, amplitude = NAN). This function will remove these
invalid data points.

valuetofreq(x)

This is the opposite of freq(x). Will return an element where the
frequency will equal the amplitude value. Can be used to find a certain
harmonic of a frequency if used with the freq(x) function.

Example: To get the 2" harmonic of a frequency use —
Harm_2: valuetofreq(2*freq(Tx_Freq))
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vdb(x)

Converts a value in voltage from the dBV value using the
equation 10" (x/20).

vswr(f,r) Calculates the VSWR ratio from a forward and reverse power. The first
data element must be the forward power and the values must be higher
than the reverse data element.

vtodbuv(x) Converts a value in voltage to a value in dBuV using the
equation log(x * 1EB6) * 20.

wdb(x) Converts a value in watts from the dBm value using the

equation 10" ((x/10)/1E3).
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