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Tutorials
I - Basic Vision Operations

A - Overview

Please note that many of the Figures throughout these tutorials may appear slightly differ-
ent from the windows that appear to you within Vision as you proceed through the tutorial.
The software that you are working with changes rapidly and the help files often lag behind
these changes. The help files will be updated as quickly and frequently as possible. In the
meantime, differences between figures and actual windows will not be significant enough to
affect your use of the tutorial.

A.1: Discussion

This tutorial will take you through a variety of basic Vision functions. The training covers Qui-
kLook measurements, simple DataSet operations, data plotting and exporting, Customized Tests,
program control, Filter Tasks and many of the Task-specific features and operations. More ad-
vanced Task control and Test Definition design are covered in Tutorial II and beyond. During the
progress of this tutorial, you will be creating and working with DataSets and Customized Tests.
As you create and modify these, you will be duplicating entities provided with Vision that are
available for your review as training proceeds.

The help pages are in a constant process of being extended and updated to the latest release of
the program. These tutorials are updated under Vision version 5.12.10. Note that, as you will find
as you work through these tutorials, Vision is a framework that provides services to semi-
independent programs, loaded by Vision at run time, and known as Tasks. Each Task will always
take on the first and second Vision program version number. However, as independent entities,
the Tasks will each have their own version number. 5.12.4 for one Task and 5.12.6 for another,
for example. Note, too, that as the figures in the tutorials are updated, newer versions of both Vi-
sion and the Tasks will be released. As you proceed, some later figures may be much older than
5.12.x and the version of Vision that you are running may be much later.

Throughout these tutorials measurements on the internal reference test elements are specified.
Most Precision testers are equipped three high-precision test elements: a 1.0 nF capacitor, a 2.5
M-Q resistor and an RTI 4/20/80 PNZT ferroelectric sample pair. (The Precision SC and RT66B
testers offer no internal reference elements. The original Precision LC does not have an internal
reference ferroelectric.) These samples can be switched into the signal path, in software, in paral-
lel with the testers external DRIVE and RETURN ports. Any enabled internal elements will be
measured in parallel with any attached samples and their responses will be additive components
in the overall response. The tutorials use the internal elements to allow demonstrations that will
be consistent over all tester installations. However, in some figures and/or DataSets, the sample
data may be take on a 2700 A, 100 um X 100 um 4/20/80 PNZT sample measured at up to 15.0-
Volts. (Such samples are available from Radiant Technologies, Inc.) The user should feel free to
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substitute his or her own samples in place of the internal reference component(s). If the internal
components are used during training, no sample should be connected to the tester front or rear
panel DRIVE and RETURN ports. If the customer's sample is to be used, connect the sample to
the tester DRIVE and RETURN ports and ensure that the internal test elements are disabled in
software when measuring.

A.2: Connecting your Sample

Should you wish to apply the lessons of these tutorials to your own, externally, connected sam-
ple, Figure A.2.1 shows a simple connection to a linear capacitor sample using the minigrabbers
provided with the tester. The DRIVE BNC provides a stimulus voltage through the center pin.
The RETURN BNC integrates charge from the sample, captured at zero volts, through its center
pins. The center pins are connected to the RED minigrabber leads. These, in turn, are attached to
opposite electrodes of the sample under test. The outer sheaths of the BNC connectors are at the
same electrical potential as the tester ground. These are connected to the BLACK leads of the
minigrabbers. To help strengthen the ground, these connectors are hooked together. In providing
any other cabling, ensure that the center pins are used to provide the signal path. If you are con-
necting your own sample to DRIVE and RETURN you would not normally enable any internal
reference elements.

> 5 DAE
Multiferroic -
.-

Sample RETURN Signal

Figure A.2.1 - Connecting a Linear Capacitor Using Minigrabbers.

Good luck in your training and your research. Please do not hesitate to contact Radiant Technol-
ogies with any questions, difficulties or suggestions.
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B - QuikLook
B.1: Discussion

Vision is equipped with a sophisticated system of custom experiment design, execution, re-
execution, data archiving and recovery, data plotting and exporting and data analysis tools. Vi-
sion is intended to normally operate in a configuration that makes all of this capability available.
However, to make use of these features requires careful attention to experiment design and sys-
tem configuration that may involve considerable work. Vision also provides a mechanism, called
"QuikLook", to allow immediate measurement of samples as soon as the program is started. This
is a simple trade-off between speed and simplicity and advanced capabilities.

Note that we have found that many users limit themselves to QuikLook measurements.
This is extremely restrictive, using, perhaps, three percent of the capabilities of the Vision
program. QuikLook is an important tool. But the user who uses QuikLook exclusively is
doing much more work for much less production than those who build Test Definitions and
take data in DataSets.

Experimentation is performed by Vision by executing small sub-programs known as Tasks.
Tasks are semi-independent program elements that perform specific functions. There is a large
variety of Tasks that range from very simple (ex: pause experiment execution) to very complex
(ex: perform a complete Fatigue characterization on a sample). Tasks that stimulate the sample
with voltages provided by the Precision hardware are know as Hardware Tasks. (Some hardware
Tasks address Radiant Technologies, Inc. accessories or even instruments from other manufac-
turers.) The subset of Hardware Tasks that read the sample response to the stimulus are known as
Measurement Tasks. The QuikLook mechanism groups a subset of the Hardware and Measure-
ment Tasks, along with a few additional utilities, into a menu that is directly accessed through
the main Vision menu system. A QuikLook Task is accessed, configured and executed. In the
case of Measurement Tasks, the sample response is presented immediately to the user.

Note that QuikLook is intended to be used at reduced functionality. Its primary purpose is to
provide a quick let's-see-what-we've-got review of a sample. It is not intended to save data.
However, there are several mechanisms to allow a QuikLook measurement to save its data.
These are presented in the Advanced Operations tutorial.

Note that some Measurement Tasks do not appear in the QuikLook menu. These are Tasks
whose execution may take place over an extended duration and that make take a large amount of
data. Such Tasks would not be executed without the intention of saving data. Since QuikLook is
not intended to save data, Long-Duration Tasks do not appear. These include Fatigue, Resist, Re-
tain, etc.

QuikLook Tasks may be configured and executed directly from the TASK LIBRARY window
by double-clicking them or right-clicking and selecting "QuikLook Execute" from the popup
menu. Tasks that are available for QuikLook execution will be labeled with " (QL)" appended to
their Task name in the Library. Tasks may also still be accessed in the QuikLook menu.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 7

B.2: QuikLook Operation.

In this initial training operation you will perform a QuikLook Hysteresis measurement on the
4/28/80 PNZT Internal Reference Ferroelectric A Capacitor that is built into the Precision tester.
Once you have proceeded through this session, you will be fully familiar with QuikLook se-
quencing. You can then experiment with other QuikLook Tasks and with measurements on your

own samples.

Step 1 - Ensure that no connections are made to the Precision Tester DRIVE or RETURN

ports on the front or rear panels of the tester.

This tutorial will switch the Radiant Technologies, Inc. 4//20/80 PNZT Internal Reference
Ferroelectric Capacitor into the signal path. When any of the internal reference elements - in-
cluding the 1.0 nF Linear Internal Reference Capacitor and./or the 2.5 MQ Internal Refer-
ence Resistor and/or the 4/20/80 PNZT Internal Reference Ferroelectric A and/or B capaci-
tors - the behavior of the measurement depends on the vintage of the tester:

* For testers older than 2014, the enabled Internal Reference Test Elements will be
measured in parallel with the external sample connected to the tester DRIVE and
RETURN ports.

* For testers released in 2014 or later, the external sample connected to the tester
DRIVE and RETURN port is switched out of measurement when any of the Internal
Reference Elements is/are switched in.

In either case, when measuring a sample it is critical that you ensure that none of the internal
reference elements are switched into the signal path. Throughout these tutorials, please feel
free to substitute an actual sample or the internal reference resistor or ferroelectric sample. If
it is not how your sample is to be connected, please refer to Connecting Your Sample.

Step 2 - From the Vision main menu select QuikLook->Hysteresis. Alternatively, find the
Task in the TASK LIBRARY under Hardware->Measurement->Hysteresis->Hysteresis

The QuikLook menu is shown in Figure 1.
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Select the “QuikLook™
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= |
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.. or, Double-Click or—" | | -] Remanent

Right-Click and Select o [ TOC Hysteres Quiklook Execute
“QuikTLook Execute™ i ppe—— T
Figure 1 - Select the Hysteresm Task from the QuikLook Menu
or Task Library.

Step 3 - Configure The Hysteresis Task.
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The Hysteresis Task configuration dialog will appear as in Figure 2 .

Set:
Hysteresis Task Name
Max Voltage
Hysteresis Period (ms)
Enable Reference Capacitor
Cap A Enable

"N

Hysteresis QuikLook

aK Cancel
Hysberesis QuikLook Measursment Setup  QuskLock Plot Seup

Hystermsis Task Hame 150 Charecters 4 TR Soral P 1 Sampl= Parameters
9 0o 10.0ma Hystemmals - ATI 4/20/80 NZ| DRIVE Frefie Tree M Vh;.e Hyed. B (V) *Yfr ima) Sommphe roa o)
[ Certer Deta Before Pl 277 Se Apifer | % | Ll | o L]
2] s sV Cabodation ['IW" Fie i Canctn Tochreas
" Dt B P, 58 5‘:3“""’ Mencpsiar Amplfier Max Fiekd kViiam) Frequency (Hz) Sanpla Thickneaz (m}
mooth Deta Before PMas, Si N = 13
O 2 wvie Calendation Dauble Bipsiar el 30000 1002 | LH]
Mancpaiar Sre
s Trelficmen end Unmezsued Soreks
poutle Besler Sre | [ Specty Pt Max Votage
10 Fercent Fube L1 Specky Profie Max. Fié fVvcm)
Zeraes

SENS0R 1 Enabled A
Double Monopalar Manual 00.0 A

J— Double Mermpoter S
ENSOR 2 Ensbled B e [ Freset Loge EE

Set SENSOR 2

Sat Hystarasiz VOF mpol

Fre-Locp Dy fms)
1000

Fiemal Referanica Bements L Stat i L Amp Ve [ 1ot 3
Set Fun-Tme Teble Export O S pae v [ B Meierores Famodectic Auto Ameiiaten [ 0 000000015 |
[T Fun-Time Test Fie Takle Click to set [ bl Pefererca Resator o Hlale
Sample Information M 0bm 7% (e - 100 Vo) | [T Cop A Enctle
[ Cep b Enatie -
Hyeheressia Vemion: 5.27.1 - Radiant Technologies. Inc_ 1989 - 72020

7] RaDaNTY |
Figure 2 - The Hysteresis Task QuikLook Configuration Dialog.

Configure the Task as follows:

Hpysteresis Task | "9.0-Volt/10.0 ms Hysteresis - RTI 4/20/80 PNZT Ferroelectric"

Name: NOTE: Vision is a heavily self-documenting program. In particular, all Tasks
offer a 60-character Task Name parameter. Setting this parameter is less criti-
cal in QuikLook. However, as instruction into the Vision program proceeds,
this parameter will become more critical as Tasks are permanently archived
under the Task Name. Future review of the archived data will be simplified if
the Task is given a meaningful name. This will be true of QuikLook measure-
ments as well as instruction proceeds.

Max Voltage: 9.0

Enable Checked (Enabled)

Reference
Ferroelectric:
Cap A Enable: Checked (Enabled)
All Other Fields: | Default

Click on Set Sample Info. A subdialog appears (Figure 3).
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Set Sample Information *
OE ‘ Caneel |
Sample Name (24 Characters Max.) Die Row
Int. Raf. Farroslactric | 0 |
Lot ID (12 Characters hMax ) Die Column
N/A | 0 |
Wafer ID (12 Characters Max.) Capacitor Number

N/A | 0 |

v/

Figure 3 - Sample Information Configuration.

Add the information as follows:

Sample Name: | "Int. Ref. Ferroelectric"
Lot ID "N/A"
Wafer ID "N/A"

Step 4 - Click Profile Preview to Validate the Measurement Configuration.
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Step 5 - Configure The Hysteresis Data Plot.

Click on the QuikLook Plot Setup tab. The Hysteresis Task plot configuration dialog will ap-
pear as in Figure 5. (Note that in this example, the documentation fields are fully utilized. It
is highly encouraged that careful documentation of the Tasks, Test Definitions and DataSets
be maintained. However, very often for QuikLook execution, such care may be excessive.)

Figure 4 - Review the Profile Preview.
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Hysteresis QuikLook

Cocol

Plot Title (60 Characters Max.)
9.0-Volt/10.0 ms Hysteresis for Main Vision Tutorials

Hysteresis QuikLook Measurement Setup  QuiklLook Plot Setup

Plot Subtitle (60 Characters Max ) E
| 4/20/80 PNZT Intemal Reference Femoelectric A Capacitor |

Plat X Axis Label (6D Characters Max.}
Voltage

Plaot ¥ Axis Label (60 Characters Max.}
| Polarization (uC/cm2) |

User Self-Prompt {60 Characters Max.)

Data Label (32 Characters Max.)

Show Measured PMax (uC./cm2): | Hysteresis Data
Parameterto Append to Prompt Plot Fiter
Hysteresis: Cument Blectric Field (kV/cm) ~ -
Hysteresis: Cument Field (kV./cm) ¥-Auis Flot Options
Hysteresis: Cument Period Plot Voltage
Hysteresis: Curent Volts Nomalized Capacitance (pF/em2) Vs Voltage
Hysteresis: Horizortal Shift O Fiot Field gevvem) Polarization (uC/cm2) Vs Time (ms}
Hysteresis: K-Eff Centered Polarization {(pC/cm2) Vs Time (ms)
Hysteresis: Max As % Of Possible Max C{uF)V Vs Time
steresis: Offset MNomalized CluF/ecm2yV Vs Time (ms)
steresis. PMax. i Charge (uC) Vs Voltage
Hysteresis: Pr Centered Charge (uC) Vs Voltage
Hysteresis: -Pr T Centered Charge (uC) Vs Time {ms)
ot e [T Dspley Takbed Caent mA) V2 e )
Hysteresis: Vertical Shift Instantaneous Cument {(mA) Vs Voltage
Loop Counter v Instantanecus Cument (mA) Vs Time {ms)

Comments (317 Characters Max.}

Demonstrate the Hysteresis Task QuiklLook configuration and execution for the Main Vision Manual Tutorial |.B - QuikLook section. Do & 9.0-Volt/10.0 ms standard bipolar measurement on
the Radiant Technologies. Inc. 4/20/80 PNZT Intemal Reference Femoelectric A Capacitor |

Figure S - Hysteresis Task Plot Configuration Dialog.

Add the information as follows:

Plot Title: "9.0-Volt/10.0 ms Hysteresis for Main Vision Tutorials"

Plot Subtitle: "4/20/80 PNZT Internal Reference Ferroelectric A Capacitor"
Plot X Axis Label: "Voltage"

Plot Y Axis Label. "Polarization (uC/cm2)"

User Self-Prompt: "4/20/80 PNZT Sample PMax (uC/cm2): "

Parameter to Append to Prompt. "Hysteresis: PMax"

Comments: As Appropriate

Note that the configuration of the Hysteresis output, as well as the sample information as
shown in Figure 3, is for demonstration purposes only. A theme throughout these tutorials
and help pages is the importance of careful and complete documentation. One of the features
of Vision is the extensive self-documentation of the program. However, since QuikLook
normally is not used to save data, it is unlikely that such complete and careful configuration
will often occur when using QuikLook.

Step 6 - Make the Measurement.

Click OK. The configuration dialog will close and the measurement will start. The measure-
ment will be indicated by the extinguishing of the green LED on the tester front panel and by
"Hysteresis Test:9.0-Volt/10.0 ms Hysteresis - RTI 4/20/80 PNZT Ferroelectri" appearing on
the Vision status bar at the lower-left portion of the main Vision window (Figure 6). A Stop
Hysteresis Measurement? button will appear with all measurements as in Figure 7. The but-

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 13

ton can be used to prematurely halt any measurement that is in execution. Note that the ter-
mination may not be immediate.

%H}rsteresis Test: 9.0-Volt/10.0 ms Hysteresis - RT1 4/20/80 PNZT Ferroelectri
Figure 6 - Vision Status Bar During Hysteresis Execution.

Stop Measurement?

Stop Hysteresis Measurement?

Figure 7 - Measurement S7OP Button.

Once the hardware has finished making the measurement, the data will be presented on the
Hysteresis QuikLook Results dialog as in Figure 8. The dialog is specific to Hysteresis and
includes both configuration and measured parameters. The controls on the response dialog
will be discussed in the advanced tutorial session.
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Figure 8 - Hysteresis QuikLook Response Dialog.
Step 7 - Show Tabbed View

On the data display dialog click Tabbed View. The data will be redisplayed in a reduced-
sized tabbed format with the data, error report and some controls displayed on the main tab
(Figure 8). The secondary tab will show the configuration and measured parameters (Figure
9). This allows an easier display of data on a reduced-resolution monitor such as a laptop. All
Tasks that provide data display dialogs have a Tabbed View option on their full display dia-
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log. However, once the tabbed view is displayed it is persistent from Task to Task and be-
tween instances of the Vision program. In order to return to the full view display, the Display
Tabbed option must be unchecked in the Task's plot configuration dialog as in Figure 10 .

Hysteresis Data x
oK Cancel

Plotted Data  Response Parameters

9.0-Wolt/10.0 ms Hysteresis for Main Vision Tutorials E
4/200B0 PWIT Internal Refrence Ferroslectric A Capacitor

L)
85 o8 &
L L L

(=]
I

=) =
=] =)
L L

'
=
1

Palarization {pCfom2)
T
LR R R L LR L N R A

-404
Ll L1l 11 L1 1 11 L1 11 L1 11 L1 1 11 L1 11 L1 11 L1 1 11 Ll
5 & 4 2 0 z 4 [ g
Voltage
Annctation

<<Ready>> |
_—r Add Rectangie | rdgipse | st |

Add Text ‘ Add Symbol ‘ Add Symbol W/ Text | Format Annotations

Set Cursor Set Data Display
Mone ~ | |Nu:une ~ |
Valid Data

Save to Open DataSet
Save to Mew DataSet

|
E:port B ‘

RADIANTAZ
% TECHNOLOGIES, mc._Lnr

Figure 9 - Main Tabbed Display - Data and Error Report are
Shown.

Hysteresis Version: 5.27.1 - Radiant Technologies, Inc., 1995 - 7/20/20
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16

Figure 10 - Secondary Tabbed Display - Configuration and
Measured Parameters are Shown.

I_ Subzample Data
I_ Smooth Drata

Display Tabbed
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Figure 11 - Switch Back to Full View in Task Plot Configura-
tion.
Step 8 - Display Admin Info
From either the full view or the tabbed view click the A4dmin Info button. A subdialog will
appear that displays pertinent information regarding the environment under which the meas-
urement was made (Figure 12). This includes Vision version, Driver version and tester in-
formation. In the case of questions regarding the measurement or errors that are occurring, it

is useful to provide this information to Radiant Technologies.

Full View Tabbed View- Data Tab

a
Tabbed View

J Admin Info

Task/Tester/Vision Administrative Information \)/ X
Configured “izion Wersion Tester Mame Intemal Amplifier Type
07/24/20 10:42: 34 AM | 527210 || PMFOG14-363 Rev F Demo | ATIML200v |
Executed Wizion Compilation Date Tester Sedal Mumber Intemal Amplifier S erial Number
07/24/2011:07.59 AM | 7420/20 | PMFOE14-363 | B 2-0000 |
Task Date Tazk Yersion Dirives Version DRIVE Dffset Compensaton
7120720 | 522 || 5288 | Enabled |
Windows Yersion Processor Information
‘Windows 8, 9.1 or 10 | %86 [AMD or Intel] - 8 Processors |
V4

Figure 12 - Accessing Admin Information.

Step 9 - Repeat the Measurement.

Pressing <Ctrl-R>, or selecting QuikLook->Repeat Last Task, will reopen the configuration
dialog for the last-executed QuikLook Task. The Task will be completely configured exactly
as it was for the previous execution. (The configuration parameters are persistent). This pro-
vides a quick tool for repeated identical measurements. (Note <Ctrl-R> will not operate if the
Task QuikLook operation was accessed through the Task Library.)

Step 10 - Repeat and STOP the Measurement
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Press <Ctrl-R> and set the Hyst Period control to 10000 ms (10 seconds). This allows suffi-
cient time to access the STOP button. Click OK , then click the Stop Hysteresis Measure-
ment? button. Note that the image refresh on the button is very low priority. The button may
not appear to have been clicked. Note, too, that it may take several seconds for the measure-
ment to actually stop. The Hysteresis Results dialog will appear with uninitialized X- and Y-
axis data. An error summary ("Manual STOP by User") will appear in red in the error field.
The Error Details button (previously hidden) will appear, along with a prompt (""Error Re-
port" for Details-->") in red. Clicking Error Details will open a subdialog (Figure 14) that
gives more error detail and recommends remedial action. In cases in which the error cannot
be remedied, the error number should be reported to Radiant Technologies, Inc. In this case,

the dialog is very sparse.

18
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Figure 13

- Hysteresis QuikLook Error Response Dialog.
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Error Report >

Error Number Task Message

o Hysterssis Measurement Error

Error

Manual STOP

Recommendation

Usar manually stopped the test execustion. Data are not valid

&

Figure 14 - Error Report Subdialog.

B.3: Tutorial I-B Lessons Learned.

In this tutorial you:

1.
2.
3.

b

LA

Were introduced to the program elements known as Tasks.

Were introduced to Hardware and Measurement Tasks.

Were introduced to the QuikLook menu as an immediate way to access Hardware and
Measurement Tasks.

Were introduced to the RTI 4/20/80 PNZT ferroelectric Internal Reference Capacitor

Configured and made a 9.0-Volt Hysteresis measurement of the Internal Ferroelectric
Reference Capacitor

Were introduced to tabbed and full view data displays.

Were introduced to the Admin Info subdialog.

Were introduced to the Stop Hysteresis Measurement? button.

Were introduced error detail access.
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C - Create a DataSet

C.1: Discussion

The QuikLook operations conducted in Tutorial I-B are very limited. In particular, a QuikLook
measurement, by philosophy, is not intended to save measured data. While tools exist to over-
come this limitation, they are not automatic. To fully realize the capabilities of Vision, measure-
ments must be made within a DataSet. After Tasks, a DataSet is the second most-fundamental
entity within Vision. It consists primarily of a user-designed experiment - known as a Test Defi-
nition - that is fully configured and ready to execute and an Archive that contains a complete
record of all previously executed Test Definitions. The immediate experiment is called the Cur-
rent Test Definition (CTD) and experiments stored in the Archive are known as Executed Test
Definitions (ETDs).

This portion of the tutorial will take you through the process of creating a simple DataSet and
introduce the various operations that Vision can perform on DataSets. (Actions external to the
DataSets.) Throughout the tutorial you will be constructing a DataSet named Tutorial #1b. Each
step of the construction is mirrored in a tutorial DataSet named Tutorial #1a that is provided with
the Vision program and is found in the DataSet Explorer. To open the Tutorial #1a DataSet, dou-
ble-click on its icon with the left mouse button (Figure 1). An Explorer tab page and a Log win-
dow will open showing the DataSet (Figure 2). You will proceed, step-by-step, to build a clone
of the Tutorial #1a DataSet.

EVision
File Explorer View Tools Quiklook Editor DataSe
EID RBpD Bp D
& XFR €S HS M SM ?
== [§
SFE] DataSets

+ Typical Type AB Performance 07_07_08
+ Tutorial #8a - Mesting Branching

¥ Tutorial #6a - Parasitics

+ Tutorial #5a

+ Tutorial #3a

+-[D8 Tutorial #2a-2

+-[D8 Tutorial #2a-1

+ Tutorial #1a

AN
Double-Click Here

Figure 1 - Tutorial #1a in the DataSet Explorer. Double-Click to
Open.
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{H Vision - Tutorial #1a g -

Eile Euplorer VWew Iools Quiklook Editor Datajet Library Data Ploting Log Calculator Tutonials (POE) Help

TEYTHELTE

[ Tl 812 v Tutorial #1a [ e el
=-tle Tutorsi #1a-Run 7 000 : Archive Database open
L 30Votkysteresia D01 Hysteresis Task Added to CTD
' Tutorial 30Vok Hystere - o -
| 50 40 VorHystarsis D02 Collect/Plot Filker Task Added ta CTD
] o Tu stere. ooz sis Task Added to CTD
1 [ 50 = (Plat Filter Task Added to CTD
' 3”‘ -"'”:'5'9"* 005 Hysteresis Task Added 1o CTD
IR Tutorial Compasite Hysten| | 005 Collec/Plot Filter Task Added to CTD
DataSet Tab P N? e Souedbes 007 Cellect/Plot Filer Task Addled to CTD
ataset lab rage o frctive 008 Collect/Pla Filser Task Added to CTD
DataSet Log Window
‘
R L LY
.Rean',-
. . .
Figure 2 - Tutorial #1a DataSet Explorer Tab Page and Log Win-

dow.

C.2: Tutorial Operations
Step 0 — Register the Template DataSet, If Required

The tutorial DataSets should have been registered into Vision as part of the installation pro-
cess. If they have not, you will need to load them. In the main Vision menu, go to Explorer->
Register DataSet..., or Click the "Reg DS" icon on the Vision toolbar. Browse to C:\DataSets
and select "tutorial #1a.dst". Click Open. The DataSet will appear at the top of the DataSet
Explorer window in Vision.
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File Explorer View Tools Quiklook Editor DataSet Library D
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a izl=l
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Search Explorer 4
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H tutorial #2a-1ast 1102013 240 P
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ey o Wtorial #3a.0st 12/15/2016 10:05 AM
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_ Eile Explorer View Iools Qui

I

=@
i [08] Tutarial #1a

ditor DataSet Library

WS 2 7

i 1]

Figure 3 - Register Tutorial #1a DataSet with Vision.
Step 1 — Create the DataSet

To create the DataSet, first select main menu option File> New DataSet, or click the page
icon on the toolbar as in Figure 4 (or press <Ctrl-N>).
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Select File »New DataSet, or...

Vision

Ei\aﬁ(plurer Vi Tools Quiklook Editor

...Click the Page Icon on the Vision Toolbar, or...

Open DataSet <Ctrl-0>

Minimize Graph Output Text @ m @

Standard Graph Output Text
..Press <Cirl-N>
Full Graph Output Text

Open a Test Definition Graph
Print Setup...

Exit <F10=

Figure 4 - Initiate a New DataSet.
A dialog will appear as in Figure 5. Perform the following actions:

1. Type "Tutorial #1b" for the DataSet name.

2. The DataSet Path will be automatically set to "C:\DataSets\Tutorial #1b". Illegal file
name characters in DataSet Name will be replaced with .. Once the DataSet Name is ful-
ly set, the DataSet Path may be adjusted, or the automatic value used. Note that the file
name does not have to have the *.dst extension, but other functions in Vision look for this
extension for DataSets. The *.dst extension is added automatically to the DataSet name.
Note that DataSets may be placed anywhere on a writable disk of sufficient size. The de-
fault path is C:\DataSets. If the path is adjusted, the new path will become the default.
Click Browse to open the Windows File Browser.

New DataSet X

=] =

Pleass provide the following In ion. After selecting OK a new DataSat will

be created under the path that vou specifiad.

Datfetliamet| Tuo ¥ || Click Browse
Datafet Path*®  co'datassts'tutorial #1b | Browse

Experimenter .

Initials* 3-4 Characters

Comments

*Required Fields

Ve
Figure S - Set the DataSet Name and Browse to the Location.

3. The Windows Browser should be showing the C:\DataSets folder. Create a new folder in
that location and name it "Tutorials". Click into C:\DataSets\Tutorials. Click Open to
close the Browser and update the New DataSet dialog.
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Figure 6 - Locate the DataSet File.

4. Enter your initials. This provides a reference identity for the DataSet. Any other person
using the DataSet will know who the designer was. This field is required.

5. Type any comments that you’d like. This field is optional.
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File Path and Name

\

DataSet Name: “Tutorial #1b”
/!

25

Browse to Establish File Path

Mew DataS
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ba created vnder pathgfat vou specified.
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Experiment. TOC
Tnitials* 3-4 Characters
Comments

Demonstrate the Creation of a New DataSet for

tRaquicsd Fistds P FE Comments are Optional

%

Figure 7 - Configure the New DataSet.

6. Click OK. The new DataSet will be registered to the Vision DataSet Explorer. The Da-
taSet will be opened in its own tab in the DataSet Explorer. (Any number of DataSets
may be opened the in DataSet Explorer. The Current Test Definition (CTD) will be
named "New DataSet". This is the experiment that is ready to run. A General Information
Task will be written to the CTD and Named "GI New DataSet Created". This serves as a
place holder until the user overwrites the CTD with a user-constructed Test Definition.

Vision - Tutorial #1b

b3

File Explorer View Jools Quiklook Editor

5 0 help 5xx
31 [ comespondence
=[] datasets

= program execution
D5 Tutonal #23 - Nesting Branching
| Typical Type AB Performance
5| Tutonial 163 - Parastics

= hutonals
.
N\
Tutorial #1b DataSet Registered
in the DataSet E xplorer

@ expoe
Ready

Vision - Tuterial #1b

Eile Explorer View Jools QuikLook Editor DataSet Library DataPlotting Log Checklist Calculator Help

R Tutonid #1b i Tutoriel 216
=B New DataSet 000 : Archive Database open
Gl: New DataSet Created 001 :General Information Task Added to CTD
Al Archive ‘v\

Current Test Definition (CTD)
with General Information Task

DataSet Log Window

Tutorial #1b DataSet openin a

B MEE BEAENE O DR

=[O k]

DataSet Explorer Tab

\

Y
TP ooe (B Tuorial 2

Ready

Figure 8 - Tutorial 1b DataSet Explorer Tab and Log Window.

Step 2 — Close the DataSet
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To close the DataSet, simply click on the Close ("X") button of the DataSet Log window.

Vision - Tutorial #1b

Eile Explorer View Tools Quiklook Editor DataSet Library Data Plotting Log Checklist Calculator Help

==
o=y

= £l Mew DataSet

Gl: New DataSet Created
A Archive

Tutorial #1b

(=B )

000 : Archive Database open

001 :General Information Task Added to CTD

Click to Close the DataSet

@ Explorer @ Tutorial #1b

Ready

Figure 9 - Close Tutorial 1b.

A dialog will appear to validate that you want to close the DataSet. Click Yes to close. This

dialog may be disabled by unchecking Show This Dialog. It may be reenabled through the
"View->Show Prompt Dialogs" menu option.

User Prompt
fes _ Mo |
Uncheck to Hide
\ Are you sure you want to dose the <Tutorial #1b> DataSet? Future Prumpts
Close
: ?‘ Show This Dialagﬁ

Figure 10 - Verify Close Tutorial 1b.

Step 3 — Unregister the DataSet

DataSets may be removed from the Vision program without removing them from the hard
disk drive. A DataSet that is installed in Vision is "registered". To remove a DataSet, it must

be unregistered. The utility of unregistering a DataSet is to retire data that are no longer be-
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ing used and to clean up the DataSet Explorer without losing data. Note that the Vision
program must be closed and restarted for the change to take effect.

To unregister a DataSet, select "Explorer> Unregister Dataset ...", or click the Remove Da-

taSet icon on the Vision toolbar. A dialog will appear from which a single DataSet may be
selected to be unregistered. Select "Tutorial #1b". The DataSet must be closed before un-

registering. Click OK. A prompt dialog will appear indicating that Vision must be stopped
and restarted for the change to take effect. The sequence is reviewed in Figure 11.

Select Explorer —Unregsiter DataSet..., or..

Explorer View Tools Cuiklook Eddor Date

I Eeguster DataSet...

Soit Explorer

Search Explorer

3 ..Click the REM DS Icon on the Vision Toolbar

e — e T ]

Rename Selected DataSel

A

Select a dataset(s) to unregister A b
VigionPra *
{-
. Tutosial #1a
Select the DataSet(s) tU‘L""B'mE" |\ Cannot unregister apen datatset
/-"[urmu “la-l :
Tutosial #32-2
Tutesal #3a
Tutonal #5a
Tt w6 Zarui
Tutoeial #5s - Nasting Blgnchisg
Twpical Trpe AB Performignee
\& onPro *

Changes in the DataSet Explorer Will
Appear in the Next Vision Startup

| Changes will take effect next time

Figure 11 - Unregister Tutorial 1b.

Stop and restart the Vision program. The DataSet Explorer will appear without the "Tutorial
#1b" DataSet. The DataSet has been unregistered and is unavailable for use within Vision.
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==
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+-|D8| Tutorial #3a
+-|D8| Tutorial #2a-2
+-|D8 Tutorial #2a-1

Figure 12 - The DataSet Explorer without Tutorial #1b.
Step 4 — Reregister the DataSet

An unregistered DataSet is not lost for use by Vision. If the DataSet has not been deleted
from the hard disk drive, it can be reregistered for immediate use. Select "Explorer> Register
DataSet ..." or click the "REG DS" Vision toolbar icon. A File Open (browser) dialog will
appear. Browse to the C:\DataSets\Tutorials directory and select the "Tutorial #1b.dst" file.
Note that the browser is automatically set to look for files with the *.dst extension and points,
by default to C:\DataSets. Click Open. The DataSet will reappear in the DataSet Explorer.
The sequence is seen in Figure 13. Any DataSet not already registered with Vision must be
registered before it may be used. Previously retired DataSets and DataSets received from
other users or moved from other computers must be registered. If a registered DataSet is to
have its file location changed on the tester or tester host, it must first be unregistered, then
moved, then reregistered in its new location.
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Figure 13- Reregister Tutorial #1b - The DataSet Explorer Again
Shows Tutorial #1b.

Step 5 — Reopen the DataSet

To Reopen the "Tutorial #1b" DataSet, double-click on the icon in the DataSet Explorer with
the left mouse button. Note that the "Tutorial #1b" tab page appears in the DataSet Explorer
and that the Log window opens. The Log window records the two events "000:Archive Data-
base open" and "General Information Task Added to CTD". The General Information Task is

a place-holder Task automatically added to a new DataSet to give it a Current Test Definition
(CTD).
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E Vision

File Explorer View Jools Quiklock Editer [
2t ;
EEN |

= datasels —_
B btoris Double-Click

Tutonal H1a

Vision - Tutorial #1b

File Explorer View Jools Quiklook Edior DataSet Library DataPlotting Leg Checklhist Calculator Help

By O & BN (BRI R B B (] B (2

k.3
= 5| Tutonal #1| {4 Tutorial 21b [
4 € New DataSet 000 : Archive Database cpen
Gl: New DataSet Created 001 :General Information Task Added to CTD
Al Archive

& Expiorss Tutorial #1b I

Ready

Figure 14 - Reopened Tutorial DataSet Explorer Window and Log.

Note that the operations performed in Step 2 through Step S served no other purpose than to
introduce the various procedures involved in closing, opening, unregistering and reregistering
DataSets. The condition of the Vision program now is the same as that at the end of Step 1.

Step 6 — Sort the DataSet

As with any Windows tree structure, the list can be sorted, or resorted, by name, creation date
or date of most-recent change. Select "Explorer->Sort Explorer->By Name", or right-click
the DataSet Explorer root folder (here, "DataSets") and select "Sort by Name <F5>". The Da-
taSet Explorer tree in the DataSet Explorer window will be resorted by name, alphabetically
in ascending order, top-to-bottom. If "Sort by Name" is selected again, the list will reverse
into descending order, top-to-bottom. The DataSet Explorer cannot be sorted if a DataSet is
open.
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Figure 15 - Sort the DataSet Explorer Window.

Step 7 — Rename the DataSet

Vision elements including DataSets, Tasks and Test Definitions (the latter two introduced
later) are permanently stored in Vision under user-specified names. It is important that these
elements are assigned unique and meaningful names. In some case, duplicate names are per-
mitted. DataSets are not permitted duplicate names. For this reason, along with any number
of others, a DataSet name can be permanently changed. With the DataSet closed, select the
DataSet to be renamed. Go to "Explorer->Rename Selected DataSet" or right-click the Da-
taSet and select "Rename Selected DataSet". A small text dialog appears. Assign a new Da-
taSet Name - "Tutorial #1b - RENAMED" in the example. Click OK to close the text dialog
and set the new DataSet Name. (The DataSet Explorer tree will close as the Explorer is re-

freshed.)
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Figure 16 - Rename the DataSet.

For the purposes of these tutorials, repeat the process and restore the DataSet to its original
name.

Step 8 — Search for a DataSet

As Vision is used over time it can become cluttered with DataSets. Unregistering unused Da-
taSets can help reduce the clutter. However, spring cleaning occurs only periodically. If the
DataSet Name, or part of the DataSet name is known, the DataSet Explorer can be searched
to locate the first instance of the search text among DataSet Names. With no DataSet selected
in the DataSet Explorer select "Explorer->Search Explorer->By Name <F3>, or ...right-click
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"DataSets" and select "Search by Name <F3>" or Press <F3>. A dialog will open. Enter "5"
in DataSet Name Text. Click OK. The DataSet Explorer tree will expand if it is closed. The
Task with the first instance of the search text in its name - in this case "Tutorial #5a" - will
be selected and its information will be expanded. You can also search by the date that the Da-
taSet was created or the date that it was last updated.

e Right-Click and Select
e . ”
Select Explorer—Search Explorer—By Name <F3>, or.. Search By Name <F3=

orPrezz<F3=
Explorer Miew Tools Quiklook Editor DataSet Library DataPlotting Log Checklist & vision

i Register DataSet.., E ﬂ
) Unregister Dataset... ==l
i

Sort Explorer 3

Search Explorer ¥

Unregister Selected DataSet

Eile Explorer View Tosls Quiklock Editor DataSet Library Data
B B
=

Sort by Mafne <F5=

Sort by Creation Date <Chrl-Fa>

Rename Selected Datadel Search by Mame <Fi=

/ Search by Creation Date <Chrl-F3>

Search by Last Update Date <Ale-F1=
DiataSet Explarer Search Parameters Vi x

Mext <Fd=
[k | | caren
DiataSen Hama Text 5
5 B Explarer

Unregister Selected DiataSet

July 2020 Eename Selected DataSet
n Mon Tue Wed Thu Fn &
29 30 1 2 3
B T ] 2
15 16 1T -
A 2 B E ]

28 28 30

] E Vision

File Explorer Wiew Tools Quiklook Editor DataSet Libran

B &R E Ill

Aszzign Text to Search

Tironal #1a
Tutarial #1o
Tutonal #2a-1
Tutonal #23-2
Lbonal s

O CDalaSets Tubosials i orial #5a dat
ﬁ comment-Demorstrate Vanous Operstions in 8
B, created 0241208
B uodsted 0723720
‘ userSPC
# DB Tueonal #6a - Parasitics
D8 Tutorial #ls - Nesting Branching
D8 Typical Type AB Pefarmance 07_07_08

Figure 17 - Search for a DataSet.

E-&

C .3: Tutorial I-C Lessons Learned.

In Tutorial I-C you:

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 34

1. Were introduced to the Vision entity called a DataSet and learned of its primary parts and
its purpose.
2. Created the Tutorial #1b DataSet.

3. Closed, reopened, unregistered, reregistered, sorted, renamed and searched for the Da-
taSet.
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D - Create a Test Definition

D.1: Discussion

An experiment in Vision is known as a "Test Definition". A Test Definition consists of a serial
sequence of Tasks. Both the sequence and the specific configuration of the Tasks that comprise
the Test Definition are specified by the user. Vision is, in effect, a simple visual programming
language. The Test Definition is constructed in the EDITOR whose window is normally at the
upper-right corner of the main Vision window. Tasks are added to the Test Definition by moving
them into the EDITOR from the TASK LIBRARY, whose window is normally shown centered
at the right edge of the main Vision window. In this stage of the tutorial you will create a simple
Test Definition composed of a single Hysteresis Task.

The design and construction of Test Definitions is a matter for careful consideration. With the
tools available to Vision - many of them discussed in more advanced tutorials - there is almost
no experimental need that cannot be met by creative test design. A very important set of tools in
Vision includes the self-documentation capability. This is found both in Tasks that are dedicated
solely to documentation and in features common to all or many Tasks - features such as Com-
ments fields and plot labeling. Since Task configuration parameters are stored and recalled on
execution, the very act of configuring the Tasks is a form of documentation. Throughout the tu-
torials, Tasks and Test Definitions will be documented in great detail. This is an important habit.
Work spent in initial design and documentation will result in less work in the future and better
understanding of the data achieved.

D.2: Create the Test Definition

You will now begin to slowly build up a practical experiment to execute in the DataSet. The re-
sulting data will be stored in the DataSet. Begin with a single Hysteresis loop. Follow these
steps...

Step 1 — Locate the Hysteresis Task in the Library.

In the TASK LIBRARY window, expand the "Hardware" folder, then Expand the "Meas-
urement" folder. Finally, open the "Hysteresis" folder.

Step 2 — Move the Hysteresis Task to the Editor.

With the left mouse button, click on the "Hysteresis" Task icon. While holding the mouse
button down, move the cursor into the Editor window. Note that the "Hysteresis" label moves
with the cursor. Ensure that it is the "Hysteresis" Task that is being moved. It is easy to select
the wrong Task. When the cursor is in the Editor window, release the mouse button. This is
known as "Drag-and-Drop". It will be familiar to anyone that has moved files from folder-to-
folder within the Windows Explorer program. Another option is to right-click on the Hyste-
resis Task in the Task Library and select "To Editor" from the popup menu.
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Figure 1 - Drag and Drop the Hysteresis Task from the TASK LI-
BRARY to the EDITOR.

Step 3 — Configure the Hysteresis Task.

Note that the Task configurations in the figures of these tutorial help pages match the config-
urations specified in the tables and discussion. Measurements are configured to be made on
a 100 um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample manufac-
tured by Radiant Technologies, Inc. This is the sample that is inserted as the internal refer-
ence ferroelectric in all modern Precision tester models, when shipped. It is detailed here. A
2.5 MQ reference resistor a 1.0 nF linear reference capacitor are also used and may be

switched into the signal path. Or the user's own sample may be connected to the tester's
DRIVE and RETURN ports.

The configuration dialog for the Hysteresis Task will appear. Configure the Task as follows:

Task Name: "3.0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap."
Max. Voltage: 3.0
Hysteresis Period (ms): 10

Enable Reference Ferroelectric: Checked (Enabled)
Cap A Enable (or Cap B Enable): | Checked
Comments: Enter appropriate comments
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Click on Set Sample Info and add the information as follows.

Sample Name: "Int. Ref. Ferroelectric"
Lot ID: "N/A"
Wafer ID : "N/A"

Then click OK to return to the main dialog.

This configuration switches a 1.0 nF internal reference capacitor into the test signal path.
That capacitor becomes the device under test. You may prefer to attach your own sample
immediately to the DRIVE and RETURN BNCs on the front of the Precision tester. In that
case, ensure that the reference capacitor is disabled. It would then be a good idea to label the
Sample Name, Lot ID and Wafer ID.
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Figure 2 - Hysteresis Configuration Dialog and Sample Information
Subdialog.

To review details on the Hysteresis Task theory, configuration and execution, click Click For
Task Instructions. A formatted help project will open, specific to the Hysteresis Task, that

provides complete detail of the Task's purpose and use. Every control on the configuration
dialog is discussed in detail in the Configuration section.
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Discussion

The Hysteresis Task provides the user with the most general and common tool for characterizing a
ferroelectric sample. In this Task a voltage waveform is applied to the sample in a series of voltage
steps. At each voltage step, the current induced in the sample by the voltage step is mtegrated and the

integral value is captured and converted mto Polarization (uC/cm?) by:

@ Change and Version Record
2] References

LS

_ _ OV _ IntegratorVolts X SenseCapacitor
ot Area  Area

SampleArea (1

(1) 1s scaled by appropriate factors to properly adjust computed values to the standard polarization

units of pClem?® .

The voltage waveform is normally a standard bipolar triangular waveform that can be simply defined
by providing the maximum voltage and the entire duration of the waveform in milliseconds. The sign
of the voltage indicates the direction of the first leg of the waveform. The number of points is
controlled primarily by the duration of the waveform, though it may also be adjusted by the voltage.

The software automatically computes the number of points and provides the maximum number

possible for the conditions specified. (See additional discussion of pomt calculation, below.) The

Figure 3 - Hysteresis Task-Specific Help.

To review the exact voltages that will be applied, click Preview Profile. A subdialog will
open that displays the voltage profile in a graphic. The main plot shows the voltage profile
shape (standard bipolar), voltage range (+3.0 Volts), offset (0.0 V) and period (10.0 ms). As
your review the Task details you will find that a large variety of variations on the profile
shape, magnitude and duration are available. Above the main plot is a graphic that shows the
possible sequence of actual voltage signals that may be applied. In Figure 4a, the unmeas-
ured polarization presetting (Preset) waveform is enabled. This is shown as a "Preset" pro-
filed, followed by a "Preset Delay" before the measurement. Furthermore, the Task is config-
ured to adjust RETURN signal amplification level automatically. The sequence of voltage
waveforms may be repeated several times until the actual amplification level is settled on.
(More details regarding RETURN signal amplification level can be found in the Task help.)
The repeated signals are shown as vertically-duplicated sets of the Preset->Preset Delay-
>Measure waveforms. Please see the Hysteresis Task Instructions for complete details re-
garding these signals and options.
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Hyst. Bias (V)
4 o | e
«V/em) : Frequency
J e 1.00e+02 Graphic Showing Possible Repeated

(and Unmeasured) Signal Based on Configuration.
See the Hysteresis Task Instructons for Complete Details.
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Figure 4a - Profile Preview - Preset and Auto Amplification are En-
abled.

Figure 4b shows the graphic with Auto Amplification and Preset disabled, Fixed Amp and
Preset Enabled and Fixed Amp and Preset Disabled, as suggested by the title of each graphic.
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Figure 4b - Profile Preview - Various Preset and Auto Amplification
Combinations.

Close the profile profile dialog and click OK to add the Hysteresis Task to the Test Definition
in the Editor. The single Task in the Editor represents a fully-configured Test Definition.

=

Iy ECITOR
E 3 -Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.

Figure 5 - The Hysteresis Task as a Test Definition in the Editor.
Step 4 — Open the Hysteresis Task to Review and Reconfigure.

Once in the Editor window, any configured Task can be reopened for review and reconfigu-
ration. Double-click the Task in the Editor. The configuration dialog will open as in Figure
2. Any number of changes can be made. Cancel or Cancel/Plot will return the Task to the
Editor without saving changes. OK will return the changed Task to the Editor.
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Step 5 — Save the Test Definition to the Library as a Customized Test.

Any complete Test Definition can be saved back to the Library where it will appear as a sin-
gle Task within the Customized Tests folder. It is stored there fully configured so that the ef-
fort that went into the original Test Definition configuration does not need to be duplicated.
Go to "Editor->Test Definition to Customized Tests Folder... ", or right-click in the Editor
window and select "Test Definition to Customized Tests Folder... " from the popup menu.

Select “E ditor— Test Definition to Customized Tests Folder...”, or...

Editor Dataet Library DataPlotting Log Checklist Calcul;

Test Definition to Current DataSet
Test Definition to Custornized Tests Folder ...
Remove Last Task <Cil-L»

Clear All <Ctrl-A>

Minimize Graph Text
Standard Graph Text
Eull Graph Text

Graph Editor Test Definition

Assign Parameters

Editor Aide <Alt-A»

...Right-Click in the Editor Window and Select “Test Definition to
Customized Tests Folter..” from the Popup Menu.

1=l Right-Click
B
[ 3.0Voit/10.0ms Hysteresis - 1. 0nF Int %c

Jest Definition to Cument DataSet

Test Definition to Customized Tests Folder

Remove Last Task <Ctil-L>

Clear All <Ctrl-A>

Minimize Graph Text

Standard Graph Text

Full Graph Text

Graph Editor Test Definition

Assign Parameters

|7 Editor Aide <Alt-A>
Figure 6 - Initiating a New Customized Test from the Existing Test
Definition.

A dialog will appear allowing the Customized Test to be named. Note that a "Customized
Test" was originally called a "User-Defined Test". The acronym UDT may persist on dialogs

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 43

and in messages. Assign the name "Tutorial #1b1" and Click OK . The process can also be
Cancel ed at this time.

Save as Customized Task >

0K ‘ Caneel ‘

Give a vnique name to the UDT. A file with that name
will be created in the Wbrary directory

Tutorial =1bl |

Ve

Figure 7 - Name the Customized Test.

2=l

By Tutorial #1b1
B Tutorial #2a-1
B Tutorial #2a-2
B Tutorial #3a-1
B Tutorial #5a-1
B Tutorial #5a-2
B Tutorial #5a-3

W

Figure 8 - New Task Appears in the "Customized Tests'" Folder.

Step 6 — Clear the Editor.

Remove the 3.0-Volt Hysteresis Task from the Editor. Select " Editor-> Clear All", right-
click in the Editor window and select " Clear All" from the popup menu or press <Ctrl-A>.

The Editor will be emptied of all Tasks (in this case one Task) and will have no Test Defini-
tion in it.

Step 7 — Recall the Customized Test.

Drag-and-Drop the Tutorial #1b1 Task from the Customized Tests folder in the Library into
the Editor. The configured Test Definition will reappear in the Editor.
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Figure 9 - Recall the Customized Test.

Step 8 — Repeat Recall the Customized Test.

Drag-and-Drop the "Tutorial #1b1 Task" from the Customized Tests folder in the Library in-
to the Editor a second time. The configured Test Definition will be appended to the first Test
Definition already in the Editor. Note that in this case the two appended Test Definitions
form a single Test Definition with two Tasks of identical name. While this is legal within Vi-
sion, it is very poor design and can cause unexpected operations in some cases. One of the
Tasks in such a Test Definition should be immediately reconfigured and renamed. Continued
recall from the Library will continue to append stored Test Definitions to the Test Definition
under construction in the Library.

Sk

Hy EDITCR

4

3.0-Volt/10.0ms Hysteresis - 1.0 nF Int. Ref. Cap.
3.0-Volt/10.0ms Hysteresis - 1.0 nF Int. Ref. Cap.

Figure 10 - Recall the Customized Test Again.

Step 9 — Remove the Last-Added Task.

Rather than reconfiguring the second Task in the Test Definition, remove it. The functions
that can be performed on the Editor include clearing it entirely, appending one Task at a time
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to the existing Test Definition, appending a Test Definition from the Customized Tests folder
in the Library (or elsewhere as shall be seen later) and removing the single Task from the
bottom of the Test Definition Task list. Completely general Test Definition editing would in-
clude being able to remove a Task from any position in the list or moving a Task up or down
in the list. However, because of complex interdependencies between certain Tasks such a
completely general Editor is not possible. By allowing the Editor to remove the last-added
Task, the process of adjusting the Task sequencing in a Test Definition has been simplified

from the extreme option of removing all Tasks and starting over.

Select "Editor->Remove Last Task", right-click in the Editor window and select "Remove
Last Task" or simple press <Ctrl-L>. The list of Tasks will be reduced by one, with the Task

at the bottom of the list removed.

Figure 11 - Remove the Last-Added Task from the Test Definition in
the Editor.

..Right-Click in the EDITOR and Sdect “Remove Last

Select “Editor +~Remove Lag Tadk (Cirl + L)Y, or...

Editor DataSet Library DataPlotting Log Checklist Calcul

Test Definition to Current DataSet

Test Definition to Customized Tests Folder ...

Remove Last Task <Ctrl-L>

Clear All <Ctrl-A>

Minimize Graph Text
Standard Graph Text
Full Graph Text

Graph Editor Test Definition

Assign Parameters

Editor Aide <Alt-A>

Task (Ctrl +L)", or Press <Ctrl-L>

Right-Click

alx
By EDITOR
3.0Volt/10.0ms Hysteresis - 1.0 nF Int. Ref. Cap
E 3.0-Violt/10.0 ms Hystaresis - 1.0 nF Int. Ref. Cap.

D .3: Tutorial I-D Lessons Learned.
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In I-D you:

1.

2.

LPRAANS

Learned that an experiment in Vision is called a "Test Definition" and consists of a linear
series of Tasks to be executed sequentially.

Learned that using Vision consists of building custom Test Definitions, making Vision a
programming environment and you an experimental programmer.

Learned that care must be taken in designing the program and that the Vision documenta-
tion tools should be used in detail.

Built a simple Test Definition consisting of a single Hysteresis Task.

Learned to reopen a Task in a Test Definition to verify and/or reconfigure.

Stored the Test Definition in the Library as a Customized Test.

Recalled the Test Definition from the Library.

Learned to clear the Editor of all Tasks.

Learned to remove the last-added Task from the Test Definition.
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E - Run the Test Definition

E.1: Discussion

The experiment represented by the Test Definition in the Editor is executed by moving it into a
DataSet as the Current Test Definition (CTD), then running the DataSet. In this section of the
tutorial you will move the Test Definition to the DataSet, run the experiment and recall the data.

E.2: Run the Test Definition
Step 1 — Open the DataSet.

If you have proceeded to this point continuously from Tutorial IC, the DataSet that you cre-
ated in that help page (Tutorial #1b) will be open. If it is not, double-click on "Tutorial #1b"
in the DataSet Explorer. The DataSet will open. A tab window representing Tutorial #1b will
appear in the DataSet Explorer. The DataSet log window will open.

Step 2 — Move the Editor Test Definition into the DataSet as the CTD.

The Task in the Editor represents a complete Test Definition. Move it into the DataSet as the
Current Test Definition by:

1. Drag-and-Drop the Editor icon into the DataSet Explorer tab page for the Tutorial #1b
DataSet. Or...

2. Click the right mouse button in the Editor window. From the popup menu select "Test
Definition to Current DataSet". Or...

3. In the main menu select "Editor>Test Definition to Current DataSet"
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Figure 1a - Moving the Test Definition from the Editor to the CTD
of the DataSet.

More than one DataSet may be open in the DataSet Explorer. If multiple DataSets are open
and if one of the two last options for moving the Editor Test Definition into the DataSet is se-
lected then a DataSet Selection dialog will open. The dialog is used to select the target Da-
taSet.
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Figﬁre 1b - Select the DataSet to Updaté_.' _

Step 3 — Name the CTD.

A dialog will appear to allow you to rename the Current Test Definition. Name the CTD "Tu-
torial #1b — Run 1 - 3.0-Volt/10.0 ms Hysteresis"

Rename CTD >

0K | Cancel ‘

You can change the name of the current test definition. This helps differentiate tests setups
{30 characters max. for DataBzts created before Vision 5.5.0. Otherwise 60 Characters hMax.}

Tuotorial #1bl - Bon 1 - 3.0-Volt/10.0 ms Hysterssis

: .:me

Figure 2 - CTD Renaming Dialog.

Click OK to close the Rename CTD dialog. The DataSet Explorer Tab Page will be updated
to reflect the new CTD, including the CTD name and the list of Tasks that make up the ex-
periment. The DataSet Log window will reflect the new activity.
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Figure 3 - Updated DataSet with CTD.

Step 4 — Run the CTD.

Execute the experiment. Select "Dataset->Execute Current Test Definition (CTD) (F1)" from
the main menu, select the CTD name in the DataSet, right-click and select "Execute Current

0T
Test Definition (CTD) (F1)", click E on the toolbar or simply press <F1> to run the ex-
periment.
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Figure 4 - Execute the CTD.
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During execution the measurement will be indicated by the fact that the green LED on the
Precision tester front panel is extinguished and by "Hysteresis Test: 3.0-Volt Hysteresis - 1.0
nF Int. Ref. Cap." appearing on the Vision status bar at the lower-left corner of the main pro-
gram window. A STOP Hysteresis Measurement? button will also appear during the meas-
urement.

1 |
| Peoee | [ Tutorial #b ‘

|Hysteresis Test: 3.0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.1
Figure S - Vision Status Bar Indicating the Measurement.

Stop Measurement?

Stop Hysteresis Measurement? ‘

Figure 6 - Measurement STOP Button.

Step 5 — Review the Program Status.

The first thing that you will notice is that there is no representation of the measured Hystere-
sis data presented. No plot appears. The indications that the measurement is completed is that
the tester's green LED is once again illuminated, program status bar indicates "Ready" and
the STOP button is no longer shown. There are design reasons for this apparent flaw in the
program. These will be discussed in the next help page, where the "flaw" will be corrected. In
the meantime, the data just measured are recoverable, as will be shown below.

Expand all of the folders in the Tutorial #1b DataSet. The current status of the Vision pro-
gram screen is as shown in Figure 7. The log file will reflect the measurement including ex-
ecution time, Vmax and measured parameters. The DataSet Explorer Tab Page will have its
Archive updated. The tree is now expandable. A folder representing the Executed Test Defi-
nition appears named "Tutorial #1b — Run 1:0". That folder expands into two subfolders la-
beled "Experiment Design" and "Experiment Data". Both folders hold a copy of the Hystere-
sis Task. The first folder holds the Task as a copy of the CTD that was executed. The Task
contains configuration information, but no data. This folder is of little concern to the user. It
serves as a template for Vision to use when copying the Test Definition to other locations
within Vision. The second folder holds the executed Task. The Task includes both configura-
tion information and measured data. The First Task in the "Experiment Data" folder is named
"Auto ETD Summary: 1". This is a General Information Task added automatically each time
the Current Test Definition (CTD) is executed. It contains a complete list of the Tasks being
executed along with a description of their configuration. This is an automatic documentation
tool.
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Figure 7 - DataSet Archive and Log File after the First Execution.
Step 6 — Review the Task Configuration and Measured Data.

Before the Hysteresis Task Vision has added a General Information Task as the first Task in
the Test Definition. This is an automatic documentation feature. The Task is always named
"Auto ETD Summary". It contains a formatted description of the configuration of all Tasks
in the Test Definition. Double-click the Task in the "Experiment Data" folder to review its
contents.
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NA | na | 0 |

Experiment Dhscossion

Test Definstion Exscuted: TI27/2020 - 15:39
Vision Version: 3212(D)
Vision Compile Date: 720020

Diriver Version: 52693

Windows Version: Windews 8, B.1 or 10

Processor Information: =86 (AMD or Intel) - 8 Procassoss

Tester Name: PMF0614-363 Rev F Demo

Tester Serizl Number: PMF0514-363 W

Admin Info
Export
General Information Version: 5.27.0 - Radiant Technologies, Ine,, 2001 - 7/06/20
| RADIAN )7‘

TECHNOLOGIES. INC H

/

pwow Lest Definition Task Configuration wwwax

swone Task 1

Task Type: Hasteresis

Task Name: 3.0-Volt/10.0 mas Hysteresis - 1.0 nF Int, Ref. Cap
Valtage: 3.00

Peried: 10.00 (mas)

Prafils: Standard Bipolar

hd

Figure 8 - Vision-Generated General Information Task Describing
the Test Definition.

With the left mouse button, double-click the Hysteresis Task in the "Experiment Data Fold-
er". A configuration dialog will appear that reflects the Hysteresis Task original configura-
tion. Since the Task has been executed and stored, it cannot be reconfigured. This dialog has
most of its controls disabled. Buttons that open subdialogs are enabled, though the controls
on the subdialogs will be disabled or read-only. The Click For Task Instructions button still
works. So does the button labeled Cancel/Plot. For the Hysteresis Task, and most other
Measurement Tasks, a second dialog (Figure 10) will appear that allows the data plot to be
configured. When this second dialog is closed, a new dialog opens that shows the measured
data (Figure 11).
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Figure 9 - Disabled Hysteresis Configuration Review Dialog Re-
called from the DataSet Archive.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 55

Regraph Plot Setup s
o
Quik Look Plot Setup
Plot Title (60 Characters Max.) Plot Subtitle {60 Characters Max.) @
Hysteresis Task 3.0-Volt/10.0 ms Demonstration | Tutorial #1b - Test Definition Corfiguration and Execution |
Plot X Axis Label {60 Characters Max.) Plot ¥ Axis Label (60 Characters Max.)
Voltage | Polarization (pC/cm2) |
User Self-Prompt (60 Characters Max.) Data Label (32 Characters Max.}
| Hysteresis Data
Parameter to Append to Prompt Plot Fitter

- - > ization (
Amp Voltage Offset Plot Voltage Capacitance (uF) Vs Voltage
Capacitor ID m| Momalized Capacitance (uF/cm2) Vs Voltage
Die Column Plat Field (V/cm) Polarization (iiC/cm?2) Vs Time {ms)
Die Row Centered Polarization (pC/em2) Vs Time (ms)
DRIVE Voltage CiuF)/V Vs Time
Experiment Title Nomalized CiuF/cm2)/V Vs Time (ms)
Hardware Present T Charge (uC) Vs Voltage
Hardware: Emor Centered Charge {pC) Vs Voltage
Hysteresis: A (Loop Area) T Centered Charge {pC) Vs Time {ms)
Hysteresis: CMax-Eff . Curmrent (mA) Vs Voltage
msleresis. Eurrerrt Eelztrri:VField)ﬂ(V/cm} [T Display Tabbed 'i:urrent [mA} VsCTime \'msi} Ve Vel

steresis: Cument Fiel [fem) Instantaneous Current {m 's Voltage
Hysteresis: Curent Period hd Instartaneous Currert {mA) Vs Time {ms)

Comments (511 Characters Max )

Demonstrate the Hysteresis Task configuration and execution for the Main Vision Manual: Tutorial 1.0 - Create a Test Definition. Do a 3.0-Volt/10.0 ms standard bipolar measurement on the
4/20/80 PNZT Intemal Reference Femoelectric A Capacitor.

Figure 10 - Hysteresis Regraph Plot Setup Dialog.
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Hysteresis Response X
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Cursors  Data Reporting  Configure Annotations  Add Annotation
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e | B |
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om0 | —
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[ s |
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L, 0.765 |

179 | -5

Offset Value (pCleml) 1 1 1 1 ! 1 1 1 1

(=
'

[}

Lt

=1

e
[XE N
-

L T
2132 | - - Diive Profile Type
Voltage
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|_ Offsat Enabled Annotation

<=Ready>> |
I_ Praszt Loop
I_ Synthetic Data Plaot Filter
Max Signal Az %0
of Max Possible

9911 |
Walid Data

Comments |

Centered

Demonstrate the Hysteresis Task configpration and execution for the Main Vision Manual:: Tutorial I.D - Create a Test Definition.

| Admin Info

Do a 3.0-Volt/10.0 ms standard bipolar measurement on the 4/20/80 PNZET Internal Reference Ferroslectric A Capacitor.
Tabbzd View |
Hysterasis Version: 5.27.1 - Radiant Technologies, Inc., 1999 - 7/20/20 E |

5 TECHNOLOGIES. mc._Lf
Figure 11 - Full-View Regraphed Plot of Archived Hysteresis Data.
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Hysteresis Data X

QK Cancel

Plotted Data  Response Parameters

Hysteresis Task 3.0-Volt/10.0 ms Demonstration E
Tuwtorizl $1b - Test Definition Configuration 2nd Exscution

Fa

]
a1

Palarization (pCfem2)
[=]

N

<<Ready::

Add Rectangle Add Hlipse Reset
Add Text Add Symbaol Add Symbol W/ Text Format Annotations
Set Cursar Set Data Display

MNone ~ | |Ncne v

Valid Data

Hysteresis Version: 5.27.1 - Radiant Technologies, Inc., 1959 - 7720720

s TECHNOLOGIES, IN'C-J ‘

Figure 11B - Tabbed Plot of 3.0-Volt Hysteresis Data.
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Hysteresis Data *
OK Cancel
Plotted Data Response Parameters
WMax Area [cm2) PMax ( pCrem2 )
3.00 0.0001 £.340
Max. Field (kV/cm) Thickness ( pm ) Pr(pC/em2 )

100.00 0.3000 0417

Hysteresis Speed ms) -Pr { pC/em2)

10 A (Loop Area - uC/em2-Volts) 2182

Preset Delay (ms) 385 Ve (Volts)
1000 Max Signal As % of Max Possible 1382
Drive Profile Type 99.11 Ve (Volts)
Standard Bipolar 0.148
Poirts Amp Level C (Max-Ef) inF)
2001 1.79 0.212
Cffset Value (pC/cm2) K (Eff)
7132 713.143
Wertical (£Pr) Shift {pC/cm2)

|~ Offset Enabled -1.299
|- Preset Loop Plet Fitter Horizortal (£Vic) Shift (Volts)
I Synietic Data Centered | o7 |
Comments

Demonstrate the Hysteresis Task configuration and execution for the Main Vision Manual:: Tutorial 1.0 - Create a Test
Defintion. Do a 3.0-Volt/10.0 ms standard bipolar measurement on the 4/20/80 PNZT Intemal Reference Femoelectric A
Capacitor.

V2

Figure 11C - Tabbed Configuration and Measured Parameters.

Clicking Tabbed View on the dialog of Figure 11 re-displays the data in a two-tab dialog
with the plotted data shown on the first tab (Figure 11B) and the configuration and measured
parameters on the second (Figure 11C). This option is intended to allow the data to be better
displayed on a laptop or other small-display device. Once this option is selected, it is "Per-
manent" until a Task is configured with the Display Tabbed control of Figure 10 unchecked.
Although this option may help with some Vision data display dialogs, many configuration
dialogs will still be too large to present on a small display. Displays of less than 19" are not
recommended.

Note that a 3.0-Volt measurement on the internal reference capacitor, as specified in the con-
figuration text and tables of this tutorial, will produce a linear response from -30.0 pC/cm? at
-3.0 Volts to +30.0 pC/cm? at +3.0 Volts. The £30.0 uC/cm? response depends on the sample
area being left at the default value of 0.0001 cm?.
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Step 7 — Repeat the Measurement.

Select DataSet->Execute CTD, or press <F1>. The Log window and DataSet Archive will be
updated. A new Executed Test Definition will be added to the DataSet Archive, named "Tu-
torial #1b — Run 1:1". This differs from the original ETD name by the appended ":1". A seri-
ally incrementing value is appended to the ETD name to distinguish ETDs of the same root
name. The "Experiment Design" and "Experiment Data" folders hold new copies of the Hys-
teresis Task.

Vision - Tuterial #1b

File Explorer Miew Tools QuikLook Editor Datadet Library Data Plottir

[S ETD [SP BT [ED Dl‘
BE XFR [DM] |ES |5E,;S| VM

==
=-|Dg| Tutorial #1b

=g Tutorial #1b1 - Run 1 - 3.0-Volt/10.0 ms Hysteresis
E 3.0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.
= Archive
+-[R Tutorial #1b1- Run 1 - 3.0-Volt/10.0 ms Hysteresis:0
+-[R Tutoral #1671 - Bun 1 - 3.0-Volt/10.0 ms Hysteresis:1

»

Second Execution ETD

Figure 12 - DataSet with Second CTD Execution in the Archive.
Step 8 — Repeat the Measurement and Review Data as Desired.

E .3: Tutorial I-E Lessons Learned.

In tutorial I-E you:

1. Moved the Test Definition from the Editor to the DataSet where it became the Current

Test Definition (CTD).

Executed the Test Definition in the DataSet.

3. Reviewed changes to the DataSet Log window and Archive that occurred as a result of

the CTD execution.

Examined the naming and contents of the Executed Test Definition (ETD).

Recalled the 3.0-Volt Hysteresis Task from the ETD in the DataSet Archive.

6. Reviewed the configuration of the Hysteresis and learned of the reduced set of enabled
controls on the configuration dialog.

7. Configured the labels and controls for the plot to display the data recalled from the Ar-

chive.

Reviewed the plotted data recalled from the DataSet Archive.

9. Repeated the measurement as desired.

N

N

*®
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F - Add a Filter Task

F.1: Discussion

In the previous help page a Hysteresis Task was executed in the DataSet. However, no data ap-
peared until the Task was recalled from the DataSet Archive after the Test Definition execution
completed. This apparent design flaw is intentional. As Test Definitions become more elaborate,
the possibility of many executions of a variety of Measurement Tasks becomes likely. If each
execution of these Tasks produced a data plot, then the User Area of the Vision program would
soon fill with data that are impossible to sort out. In general, therefore, Measurements are not
permitted to show data at run time. (Exceptions to this include Long-Duration Tasks that must
present data over their duration to indicate progress.) Measurement data may be displayed to the
user at run time by associating the Measurement Task (or Tasks) with a representative of a class
of Tasks called Filters.

The subject of Filter Tasks is very elaborate and discussion changes from Filter Task to Filter
Task. A detailed study should include a close review of the Task-specific Task Instructions.
However, this brief introduction applies to Filters in general.

In general, a Filter Task performs four functions:

1. Accumulate Data from one or more preceding measurement Tasks or from other Filter
Tasks.

2. Perform operations on the data, altering their value.

3. Store the accumulated, altered data

4. Optionally plot the accumulated, altered data.

This step will use the Collect/Plot Filter as an introduction. This Filter does not perform any al-
teration on data, but simply passes the unaltered accumulated data into storage.

F.2: Add and Run the Filter Task
Step 1 — Add a Filter to the Test Definition.

In the TASK LIBRARY window expand the Filters folder. Move the Collect/Plot Filter Task
to the EDITOR Window.
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==l
Hy EDITOR
E 3.0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.
Collect/Plat Filter
' Drag-and-Drop
\
A BET x|
Lik TASK LIBRARY - Iih TASK LIBRARY P
] Customized Tests [ Customized Tests
= Fitters = Fitters

g Averaging [ Averaging

B Generic-Axis Collect/Flot Fitter Right-Click —-—-"'A g .

BF Long-Duration Collect/Plot Then Select — To Editor
1 Math
1 Moise Reduction

B Sensor 2 Collect/Plot Fitter B Sel

B Sensor Collect/Plot Fiter B8 Sensor Collect/Plot Fiter

BH Single-input Sensor C/P Fiter B Single-Input Sensor C/P Fiter

B# Single-input Single-Point Fiter & Single-Input Single-Point Fitter

B8 Single-Point Fiter B3 Single-Point Fiter

@ Single-Point Threshold Fitter @ Single-Point Threshold Filter
2 Sorting [ Sorting
g Special Purpose v [ Special Pupose v

Figure 1 - Move the Collect/Plot Fiiter to the Editor.

Step 2 — Configure the Task.

Task Name: "Tutorial 3.0 V Hysteresis Data"
Data Type: Hysteresis
Task Selector: "3.0-Volt/10.0 ms Hysteresis - 1.0 nF Int Ref. Cap."

Click Add Task. Note that the Task Selector
indicates the selected Task with an appended
"(X)"

Comments: As appropriate
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Collect/Plot Filter Setup bt

Cancel

Collect/Plot Fitter Setup  Collect/Plot Plot Setup

Collect/Plot Fitter Task Name (60 Characters Max.) @I
Tutorial 3.0 Hysteresis Data I

[ No Execute

D From outside a loop, accumulate data from inside the loop
Data Type Task Selector
Collect/Plot Fitter A 3.0-Violt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap. (X}
rstenesis

Simple Pulse

PUND

General Pulse
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Charge

Fiezo

Fiezo-D

Custom Measurement
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Advanced C/V e Single tems.
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2. Left Mouse + Shift Key
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Comments (511 Characters Max.)

Demonstrate the Collect/Plot Fitter Task configuration and execution forthe Main Vision Manual. Associate
the Fitter Task with a preceeding 3.0-Volt/10.0 ms Hysteresis Task configured to measure the 4/20/80
PMNZT Intemal Reference Femoelectric A Capacitor.

Respond to Mesting Branch
Beep On Execute U
{Configure in Tools->Options)
C/P Fitter Version: 5.27.0 - Radiant Technologies, Inc., 1999 - /06,20

RADIANT/Z
TECHNOLOGIES, mc._Lnr

Figure 2 - Configure the Collect/Plot Filter.

Step 3 — Configure the Plot.

Click on the Collect/Plot Plot Setup tab, then click Plot These Data to uncheck the control.
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Collect/Plot Filter Setup *
Cancel
Collect/Plot Fitter Setup ~ Collect/Plat Plot Setup
[ ] Plat These Data @
0
n
m
u

Browse to File

Figure 3 - Configure the Data Plot.

Click OK to add the Task to the Test Definition in the Editor.
Step 4 — Save the Test Definition as a Customized Test.

Right-click in the EDITOR window and select "Test Definition to Customized Tests Folder...
" or select "Editor ->Test Definition to Customized Tests Folder... ".
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2=l B

Hy EDITOR
E 3 0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.
BR Tutorial 3.0 V Hysteresis Data

Test Definition to Current DataSet

Test Definition to Customized Tests Folder ...

Remaove Last Task <Ctrl-L=

Clear All <Ctrl-A=

B-E-E-E-E

Minimize Graph Text

Standard Graph Text

Eull Graph Text

Graph Editor Test Definition

Assign Parameters

finitic

Ed . .
E'I Editor Aide <Alt-A>

Figure 4 - Initiate the Addition of the Test Definition to the Library.

Name the Customized Test "Tutorial #1b2".

Save as Customized Task *

O ‘ Cancel |

(ive a vnique name to the UDT. A fils with that name
will be created in the hbrary directory

Tutorial #1b2 |

; ‘l'j.u-.

Figure 5 - Name the Customized Test "Tutorial #1b2".

The new Customized Test now appears as a Task in the Library. The Task can be recalled at
any time by Drag-and-Drop, or right-click->"To Editor" into the EDITOR. There the Test
Definition that it represents will be appended to the existing Test Definition in the Editor.
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Hy EDITOR
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i
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=2-£1 Custnmmed Tests
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N
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&

TTRRET T

2l

Hy EDITOR
B Tutorial 3.0 V Hysteresis Data

B8 Tutorial 3.0 V Hysteresis Data

E 3.0-Wolt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.

E 3.0-Violt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.

Figure 6 - Recover the "Tutorial #1b2" Customized Test.

If you experimented with recalling the Customized Test into the Editor, press <Ctrl-L> twice
to remove the last-added Tasks and return the Editor Test Definition to that of Figure 4.

Step 5 — Move the Test Definition to the DataSet.

Open the DataSet if it is closed. Right-click in the Editor window and select "Test Definition
to Current DataSet" or select Editor-> Test Definition to Current DataSet.
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2=l
15§ EDITOR Right-Click
Q 3.0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.
ﬁ Tutorial 3.0 V Hysteresis Data >

L Test Definition to Customized Tests Folder ...
Remove Last Task < Ctrl-L=

Clear 4ll < Ctrl-A=

Minimize Graph Text
Standard Graph Text
Full Graph Text

Graph Editor Test Definition

Assign Parameters

Editor Aide <Alt-Ax

| | Aide

Figure 7 - Editor Popup Menu.

Do not rename the CTD. Just click OK or Cancel in the Rename CTD dialog.

Rename CTD >

=u
You can change the name of the current test definition. This helps differentiate tests setups
(30 characters max. for DataBsts ereated bafore Vision 5.5.0. Otherwise 60 Characters Max )

Tutorial #1b2 - Evn 2 - 3.0-Yolt/10.0 ms Hyvsteresis ‘

v/

Figure 8 - Do Not Rename the CTD.
Step 6 — Rename the CTD.

Double-click on the CTD icon in the DataSet Explorer Tab Page. In the dialog that appears
rename the CTD to "Tutorial #1b — Run 2". The purpose of this extra step is to show you
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how to rename a CTD at any time.

E Vision - Tutorial #1b
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Tutorial Wlb2 - Ren 2 2] .0-Volt/10.0 ms Hysteresis wFilter

- Archive
(=]
utorial W1b2 - Ron 2 - 3.0-Volt/10.0 ms Hyateresis)
Rename CTD x

AN

Vision - Tutorial £1b

ile Explorer View Tools Quiklock Editor DataSet Library D:

K (5% | [EB] 81 [l ||

x|

= Tutorial 5164,

| @l Tuterial #1b2 - Run 2 - 3.0Volt/10.0 ms Hysteresis w/Fiter

- Archive

Figure 9 - Renaming the Existing CTD.

Step 7 — Run the CTD.

Press <F1>. Observe the update to the Archive. The Executed Test Definition "Tutorial #1a —

Run2:0" has been added. The Log window also reflects the new activity.
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Vision - Tutorial #1b

File Explorer View Tools QuikLock Editor DataSet Library Data Plotting
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=)-|D§ Tutorial #1b
SR [ Tutorial #1b2 - Run 2 - 3.0-Vokt/10.0 ms Hysteresis w./Filter

L£] 3.0Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.
B Tutorial 3.0 V Hysteresis Data
=48 Archive
[R Tutoral #1b1 - Run 1 - 3.0-Volt/10.0 ms Hysteresis:0
[R Tutoral #1671 - RBun 1 - 3.0-Volt/10.0 ms Hysteresis:1
- 3.0Volt/10.0 ms Hysteresis w./Fiter:0

Auto ETD Summary
3 0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.
B8 Tutorial 3.0 V Hysteresis Data
= Experment Data
[51] Auto ETD Summary:1
|4 3.0Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.:1
ER Tutal 3.0 V Hysteresis Data:1

New EDT Filter Task

Hysteresis Task

68

Figure 10 - DataSet after Execution with the Collect/Plot Filter.

Step 8 — Review the Data.

As in the previous help page, no data appears during the execution of the CTD. The plotting
capability of the Filter was disabled during configuration. The purpose was to demonstrate
the Task at reduced capabilities, then incrementally broaden the tutorial (below).

With the DataSet Archive open as in Figure 10 , the Hysteresis Task data may be reex-
amined as in the previous help page. The Filter Task may also be reexamined by double-

clicking its icon in the "Experiment Data" folder of the ETD.

First, the unreconfigurable Filter setup dialog will appear...
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Collect/Plot Filter Setup *
0K Plat
Collect/Plot Filter Setup  Collect/Plat Plot Setup
Collect/Plot Fiter Task Mame (60 Characters Max_) ﬁl

Tuterial 3.0V Hysteresis Data

I_ No Execute

I_ From outside a loop, accumulate data from inside the loop

Data Type
Collect /Plat Fitter

Simple Pulse
PLND
General Pulse
Leakaage
Charge
Piezo
Piezo-D
Cugtom Measurement
Hysteresis Filter
'] 'V'

..‘-‘.,._j'_«anced cAv

T

RTG6A Import Fitter

RTEO00 Import Fiter
Single-Trace Loop Average Filtter
Multi-Trace Average Filtter
Single-Trace Math Fitter
Two-Trace Math Fitter

Sensor Collect/Plot Filter
Parastics

Compensation Filter
Multi-Trace Loop Average Fitter
Single-Point Filtter

Subsample Fitter

Smoothing Filter

Piezo Filter

Advanced Piezo

Transistar Cumrent

Transistor [V

)

Comments {511 Characters Max.)

Demonstrate the Collect/Plot Fiker Task corfiguration and execution for the Main Vision Manual. Associate
the Fiter Task with a preceeding 3.0-Volt/10.0 ms Hysteresis Task corfigured to measure the 4/20/80
PMZT Intemal Reference Femoelectric A Capacitor.

Task Selector

N 1. Left Mouse Selects
Add Task | Single tems.
2. Left Mouse + Shift Key
Selects Consecutive
tems
3. Left Mouse + Ctd Key
Selects Multiple

[ Time., Mot Volts, As

[Set Collect /Plot VDF Import

I_Head Data From Vigion File

Set Run-Time Table Export

[T Bun-Time Text File Table

Export

Admin Info

C/P Fitter Version: 5.27.0 - Radiant Technologies, Inc., 1955 - 7/06/20

Va4

Respond to Nesting Branch |_

Beep On Execute I_
{Corfigure in Tools-=0Options)

RADIANTLZ
TECHNOLOGIES, INC-—H
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Figure 11 - Disabled Collect/Plot Filter Archive Regraph Configura-
tion Dialog.

Note that the Task Selector control is empty and does not show the associated Hysteresis
Task. This is because recalling the Task from the DataSet Archive does not rebuild the Test
Definition in memory. As a result, there is no Hysteresis Task to associate with in this repre-
sentation. Note that the "Collect/Plot Plot Setup " tab of the Collect/Plot Filter configuration
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dialog remains active so that the display of the data that are recalled from the Archive may be
adjusted.

Collect/Plot Filter Setup Lt
CK Plat
Collect/Plot Fiter Setup  Collect/Flot Plot Setup
] Plat These Data @
Bl
ul
=
n

Browse to File

Figure 12 - Collect/Plot Filter Plot Configuration Dialog is Active
during Regraph.

Once the configuration dialogs are closed, a window will appear showing the plotted Filter
data and a text field that shows sample information, Hysteresis configuration and measure-
ment results.
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7

Collect/Plot Filter - Regraphed Data

=8OR /5

= o w
1 1 1

S
1

[
f

A

Task Tvpe: Collect/Plot Filter
Task Mames: Tutorial 3.0 V Hysterss
Execotion Count: 1

IR Satup COOCaos

Input Task Tvps: Hysteresis
Input Tasks: 1

Tazk Tvpe: Hysterssis
Task Name: 3.0-Velt/10.0 ms Hyste
Exezcution Count: 1

--- Batup -

Profile: Standard Bipolar

Whiax: 3.00

Hysteresis Time: 10000000 (ms)
Presst: Enabled

Prasst Delay: 1000 000000 {ms)

--- Bamgpls - W

G
5 o

£ >

Figure 13 - Collect/Plot Filter Data Recalled from the DataSet Ar-

chive.

Repeat the experiment if desired.

Step 9 — Plot During Execution.

In this step you will modify the existing Test Definition to allow data to be plotted during the

experiment execution. This i

s done by modifying the Filter Task setup. In the Editor window,

double-click on the Filter Task icon with the left mouse button. This reopens the configura-
tion dialog. Click on the Collect/Plot Plot Setup tab in the dialog and configure the plot as

follows:
Plot These Data: Check (Enabled)
Plot Title: "3.0-Volt/10.0 ms Internal Reference Ferroelectric Hyst. Data"
Plot Subtitle: "Tutorial #1b Demonstration for the Vision Help Pages"

Plot X-Axis Label:

"Voltage"

Plot Y-Axis Label:

"Polarization (uC/cm2)" Note: to type a ""u'"' character, hold the
"Alt" key down and type 0181.
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Collect/Plot Filter Setup
Cancel
Collect/Plot Fitter Setup  Collect/Plot Plot Setup

Plot These Data
] Append These Data to Previous Data Taken Inside a Loop

Plat Title (60 Characters Max.)
3.0-Volt/10.0 ms Intemal Reference Femoelectric Hyst. Data |

Plot Subtitle (60 Characters Max.)
Tutorial #1b Demonstration for the Vision Help Pages |

Plot ¥ Axis Label (B0 Characters Max )
Voltage |

Flot ¥ Axis Label (B0 Characters Max.)

Palarization (uC/em2) |

] Export Meta Data at Run-Time
] Export JPEG at Run-Time
] Export Bitmap at Run-Time

Browse to File

v/

72

Figure 14 - Configure the Collect/Plot Filter Plot in the Test Defini-

tion.

Send the Test Definition to the DataSet as the Current Test Definition. Rename the CTD

"Tutorial #1b2 - Run 3 - 3.0-Volt/10.0 ms Hyst. + Plot Filter".
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2=
Iy EDITOR
E 3.0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.
" JTuional 30V bysteres Data

Test Definition to Current DataSet

Test Definition to Customized Tests Folder ...

Remove Last Task <Ctrl-L=»

Clear All < Ctrl-A>

Minirnize Graph Text

Standard Graph Text

= Eull Graph Text

Graph Editor Test Definition

Assign Parameters

Editor Aide <Alt-Ax

Rename CTD *

o || o=

You can changs the name of the eurrent test dafinition. This halps differentiate tests setups
{30 characters max. for DataBets created before Vision 5.5.0. Otherwise 60 Characters Max )

Tutorial #1b2 - Run 3 - 3.0-Volt/10.0 ms Hyst. + Flot Filter |

: ;J::.\

Figure 15 - Update the CTD.

Execute the CTD. As usual, the "Tutorial #1b — Run 3:0 - 3.0-Volt/10.0 ms Hysteresis + Fil-
ter.0" ETD is added to the DataSet Archive. The Archive contains both the Hysteresis and
Filter Tasks and these may be recalled as described above to review their configuration and
measurement value. However, during the execution of the program, a plot appeared, created
by the Filter Task, that reflects the Hysteresis data. The plot is accompanied by a text field
that describes the Hysteresis measurement configuration and results.
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Vision - Collect/Plot Filter Plot - Hysteresis Input: 1
Eile Explorer View Teols Quiklook Editor DataSet Library DataPlotting Log Checklist Calculator Help
I EEE EEE S E O
B R B A B EE EE
=
= 18] Tutonal #1b 4 Collect/Plot Filter Plot - Hysteresis Input: 1 = E=R ==
-l Tutorial #1b2 - Run 3 - 3.0-Volt/10.0ms Hyst. + Plot Fiter 3.0-Volt/10.0 ms Internal Reference Ferroelectric Hyst. Data N
= At Archive Tutoriz! #1b Depcnstration for the Vision Help Pages

R Tutorial #161 - Run 1-3.0-Vok/10.0 ms Hysteresis:0

B[R Tutoral #1671 - Run 1-3.0-Volt/10.0 ms Hysteresis:1

R Tutorial #1b2- Run 2 - 3.0-Volt/10.0 ms Hysteresis w./Fiter0
m-[R Tutorial #162 - Run 3 - 3.0-Vott/10.0 ms Hyst. + Plot Fiter:0

L] 5 R T T 5

Voltage

<

Task Type: Collaet/Plot Filter
Task Name: Tutorial 3.0 V Hysteres
Exscution Count: 1

T M
Plot Data on Filtering

Input Task Type: Hysterasis
Input Tasks: 1

Task Type: Hystarasis
Task Name: 3.0-Velt/10.0 ms Hyste
Exscution Count: 1

- Setup -
Profile: Standard Bipolar
v

s Time: 10.000000 (ms)
F Enabled
Prasat Delay: 1000.000000 (ms)

Figure 16 - Plot Appears During CTD Execution.

Review the stored data if desired by recalling Tasks from the ETD.

Rerun the experiment. Notice that the execution plot remains visible after the experiment is
run. This plot has the "focus". That means that it is the active window. In order to re-execute
the experiment, the DataSet must have the focus. In this case, the Log window is the active
window. To re-execute, first click in the log window, then rerun the experiment. Notice that

now, the plots from both executions are available.
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Click to Bring DataSet Log Window to the Top.
Log Window Must be Top Window to Execute.

e

» o |[®@ [ =]
140: ¥-Axis: Polarization (pC/om) 134 :CTD Reng
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144 {54 Collect/Plct Filter Plot - Hysteresis Input: 1 =N = =
14 = .
1 3.0-Volt/10.0 ms Internal Reference Ferroelectric Hyst. Data n
14 Tutoriz] =1b Demonstration for the Vision HalpPas=s
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14 - - Task Name: Tutorizl 3.0 V Hysterss
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144 4 T
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13 & “ e e P R
15 o / Plot Dizta on Filtering
15 b d
sl E Input Task Tvpe: Hysteresis
5 oL Ingut Tasks: 1
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Figure 17 - Give the DataSet the Focus to Re-Execute.

Tutorial I-F Lessons Learned.

In the tutorial you:

1.

DA W

7.
8.

9.

Learned why Measurement Tasks do not display their data on execution when run in a
DataSet.

Learned that certain long-duration Measurements do show their data during execution.
Were given a general introduction into a class of Tasks known as Filters.

Learned that Filters take data as input from other Filters or from Measurement Tasks.
Learned that Filters can plot data when they are executed.

Added a Collect/Plot Filter to the Test Definition in the Editor and associated it with the
3.0-Volt Hysteresis Task.

Saved the new Test Definition to the Library as a Customized Test.

Moved the Test Definition into the DataSet as the CTD.

Executed the CTD with the Filter.

10. Recalled the Filter configuration and data from the DataSet Archive.
11. Reconfigured the Filter to display data on execution.
12. Moved the Test Definition to the CTD and executed it.
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13. Observed the runtime display of data.
14. Learned that the DataSet must have the focus, by having its Log window as the top win-
dow in the user area, in order to execute.
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G - Add a 2nd Hysteresis/Filter Pair
G.1: Discussion

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision testers, when
shipped. It is detailed here. A 2.5 M2 Internal Reference Resistor and/or a 1.0 nF Linear Inter-
nal Reference Capacitor may also be switched into the signal path. Or the user's own sample
may be connected to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelec-
tric capacitor pair is available on all testers except the Precision RT66B and the original Preci-
sion LC. The Precision RT66B offers no internal reference elements. Both of these tester models
have been discontinued.

This tutorial expands the existing Test Definition by adding a second Hysteresis Task and asso-

ciating it with a second Collect/Plot Filter. The new measurement will be at 4.0-Volts, but is oth-
erwise identical to the existing Hysteresis/Filter pair.

G.2: Add a Second Hysteresis/Filter Pair to the Test Definition and Run.
Step 1 — Add a second Hysteresis Task.

Move a Hysteresis Task from the TASK LIBRARY into the EDITOR. Configure as follows:

Task Name: "4.0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap."
Max. Voltage: 4.0

Hysteresis Period (ms): 10.0

Comments: Enter appropriate comments.

Note that items that are consistent from Task to Task such as Sample Name or Enable Ref.
Cap . are already set. Vision maintains these value and updates them so that they are persis-
tent from Task to Task.

Click OK to add the Task to the Test Definition in the Editor.
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Hysteresis Setup
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Preset Loop
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Internal Reference Elements

O

Enable Reference Capacitor
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| Enable Reference Resistor
2.5 M-Ohm =0.1% (Max = 100 Volts)
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(Max = 12.0 Volts)

FE Cap Stats
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Start with Last Amp Valve
Auto Amplification =

Demonstrate the Hysterssis Task confiruration and execution for the Main Vision Manual:: Tutorial 1.G - Creats a Test Definition. Do a 4.0-Volt/10.0 ms standard bipolar measurement on the 4/20/80 PNZT Internal Reference

%

Hiysterasis Version: 5.27.1 - Radiant Technologies, Ine., 1999 - 7/20/20

Respond to Nesting Branch Reset

Besp on Execute D
(Confizurs in Tools->Options)

RADIANT/7Z
TECHNOLOGIES, INC J{

Figure 1 - 4.0-Volt Hysteresis Task Configuration.

Step 2 — Add a second Collect/Plot Filter Task.

Move a Collect/Plot Hysteresis Task from the TASK LIBRARY into the EDITOR. Config-
ure as follows:

1. Collect/Plot Filter Setup Tab:

Task Name: "4.0-Volt Hysteresis Data"

Data Type: Hysteresis

Task Selector: | 4.0-Volt/10.0 ms Hysteresis

Click Add Task | Note that the Task Selector indicates the selected Task with an appended "(X)"
Comments: As appropriate

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual

Collect/Plot Filter Setup

Cancel

4.0-Volt Hysteresis Data

Collect/Flot Filter Setup  Collect/Plot Plot Setup

Collect/Plot Filter Task Mame (60 Characters Max_) @

J Mo Execute

Data Type
Collect/Flot Fitter
ysteresis
Simple Pulse
FUMD
General Pulse
Leakage
Charge
Piezo
Piezo-D
Custom Measurement
Hysteresis Filter
Ccv
Advanced CAY
1
RTE6A Import Filter
RT6000 Import Filter
Single-Trace Loop Average Filtter
Mutti-Trace Average Filter

] From outside a loop, accumulate data from inside the loop

Task Selector

rsteresis - 1.0 nF Int. Ref. Cap. (¥)
3.0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.

1. Left Mouse Selects
Add Task Single tems.
2. Left Mouse + Shift Key
Selects Consecutive
tems
3 Left Mouse + Cid Key
Selects Muttiple

79

Single-Trace Math Filter
Two-Trace Math Filter
Sensor Collect/Plat Fitter

Parasitics Set Collect/Plot VDF Impart ‘
Compensation Fitter

Multi-Trace Loop Average Filter
Single-Pairt Filtter

Subsample Filter

Smoothing Filter

Piezo Fitter

Advanced Piezo

Transistor Cumrent

Transigtor IV v

Comments (511 Characters Max.)

Demongtrate the Collect/Plot Fiter Task configuration and execution for the Main Vision Manual. Associate
the Filter Task with a preceeding 4.0-Volt/10.0 ms Hysteresis Task configured to measure the 4/20/80
PMZT Intemal Reference Femoelectic A Capacitor.

T Time, Mot Volts, As X

[T Read Data From Vision File

Set Run-Time Table Export ‘

[T Run-Time Text File Table

Respond to Nesting Branch

Beep On Execute I
{Configure in Tools->Options)

C/P Filter Version: 5.27.0 - Radiant Technologies, Inc., 1999 - 7/06/20

RADIANTA7
3:-- TECHNOLOGIES, INC__.‘T

Figure 2 - 4.0-Volt Collect/Plot Filter Task Configuration.

2. Collect/Plot Plot Setup Tab

Plot These Data: Check (Enabled)
Plot Title: "4.0-Volt/10.0 ms Internal Reference Capacitor Hyst. Data"
Plot Subtitle: "Tutorial #1b Demonstration for the Vision Help Pages"

Plot X-Axis Label: | "Voltage"
Plot Y-Axis Label: | "Polarization (uC/cm2)" Note: to type a "n" character, hold the "Alt"
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| | key down and type 0181. |

Collect/Plot Filter Setup >
Cancel
Collect/Plot Fiter Setup  Collect/Plot Plot Setup
Plot These Data @

] Append These Data to Previous Data Taken Inside a Loop

Plot Title (80 Characters Max.)
4 Volt/10.0 ms Intemal Reference Capacitor Hyst. Data |

Plot Subtitle (60 Characters Max.)
Tutorial #1b| Demonstration for the Vision Help Pages |

Plat ¥ Axis Label (60 Characters Max.)
Voltage |

Plot ' Axis Label (60 Characters Max.)
Polarzation (uC/cmz) |

] Export Meta Data at Run-Time
] Export JPEG at Run-Time
[J Export Bitmap at Fun-Time

Browse to File

%

Figure 3 - 4.0-Volt Collect/Plot Filter Task Plot Configuration.

Click OK to record the changes into the Task in the Test Definition.
Step 3 — Save the Test Definition to the Library.

Right-click in the Editor and select "Test Definition to Customized Tests Folder " or select
"Editor- >Test Definition to Customized Tests Folder". Name the Customized Test "Tutorial
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#1b3". Experiment with recalling the Customized Test into the Editor. As a final step, clear
the Editor of all Tasks and recall the Customized Test one last time to return to a Test Defini-
tion consisting of four Tasks, two Hysteresis/Filter pairs.

| x|
Hy EDITOR
E 3.0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.
B Tutorial 3.0V Hysteresis Data Right-Click
E 4 0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.
[} 4.0-Violt Hysteresis Data
1 Test Definition to Current DataSet
- =
Test Definition to Custormnized Tests Folder ... "qr Tutorial #13-2 A
k Yoy Tutorial #1a3
1) .
Remaove Last Task < Ctrl-L> UE %;D"_a: 2-1”;;
oria
Y Tutorial #1b3
Clear Al <Ctrl-A> Yo, Tifforial #2a-1
Moo Pltorial #2a-2
Yo /Tutorial #3a-1
Minimize Graph Text Vel Tutorial #5a-1 v
i
v /
Standard Graph Text Save as Cystomized Task X

Eull Graph Text ‘ c |

Giy= 2 vnique namea to the UDT. A fil= with that nams
i craated in the library directory

Graph Editor Test Definition

Tutorial #1b3
Assign Parameters ?
&
Ed . -
i Editor Aide <Alt-A»

Figure 4 - Editor Test Definition to Task Library Customized Tests.
Step 4 — Move the Test Definition into the DataSet.

Right-click in the Editor and select "Test Definition to Current DataSet " or select "Editor->
Test Definition to Current DataSet " or Drag-and-Drop the Editor into the DataSet. Name the
CTD "Tutorial #1b - Run 4 - 3 & 4-/10.0 ms Hysteresis + Filters".
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Figure 5 - Run 4 Test Definition to the DataSet.

Step 5 — Execute the CTD.

Two Plots will appear - one for each of the Hysteresis measurements.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual

[

Datafet Library Data Ploting Log Checklist Calculator Help

Currenit Test Dafimtian to Editor < Shafft-Fx

Current Jest Definition to Customized Tests Folder <Shift-4l=
-

Close Editor on Bxscute <Al-Ex
o

Close Task Library on Exegute
-

Close Documnent Librany on Evecute

Close Explorer on Execute < Ale-is

L
Faecitie Cimrent Test Chefinitean (CT0)

Mmimize Graph Tet

» -
Standard Graph Taxt [ Collect/Plat Filtes Plot - Hysteress Inpu: 1 [ e ]
\‘a 3 0-Vel'10 0 me Internal Reference Farroslectric Hyet Data N
Full Graph Tast ‘Tuberial 3 La Deemcevitrart on e e Viscoes by Duges
F Taxic Type: Collsct Flot Filtae
£ — Task Mama: Tobozial 3.0V Huatarss
Graph CTD E -~ Eascities Coast: 1
of -~ I P
Bz ‘:-E Ill .-\'.-:-:-m-:a.-\'.t:u:-.w.-f{-_r;;uun:-m.-:n
Dieea Mining E - Plat Dta on Filkering
F o ! -
5 E o | N
ﬁ'ﬂ Single-Point Data Mning [Under D F .-I Eii" g Eyubznm
E - 4
[ETL E / /
ETD Tansfer E 7 d S
XIH E -~ o 3 0N 10 0 ma e
E / - s Corart: 1
E 9 o Simple Messurement £
] E !
o il T - Batig -
o L Profile: Standard Bipolas
F e Vhdme 3.00
e Hywtarmin Tima: 10 000000 e
. T ‘Frasei: Enablad
EY = Fravet Dulay: 1000.000000 {m)
B L . —— ”
: ) ) i |
\ Vetage 2
e ‘a : =r Plot - Hystere L = ==
4.0-Volt'10.0 ms Imernal Reference Capaciter Hyvst. Data =

Tatorial =z Demoraiation. i e Vaion Halp Fagey

0
=
5 10
8 /
= ot I
= } II
£
£-|'| - ll
o4 !
|
L J,
30 sl

T

b3

Veinge

o= T N OO O T O 0 T T 0 T
b T T J 1 ! 1 L 1

Task Type: CoTlectPlot Filter

Exaceticn Comnt: |

Plot Data oo Filtesing
Tnprst Taak Trps: Hynsarats
Tnpest Taskr 1

Taik Typa: Bl
Exsention Comnt: |

FProfla. Bandicd Bipala
Vilax: 400

Preset: Enabled

<

Tauk: Mama: 4 0-Valt Fiywtermsia Tt

S g S

‘Task: Name: 4.0-Vait'L0 4 ma Ewate

Exmateresis Tima: 10000000 {ms)

Prreast Thalay: 000 SOG000 (mah

¥

W

Figure 6 - 4.0-Volt Hysteresis Execution Data.

Step 6 — Repeat the Measurement as Desired.

Repeat the Measurement as desired. Remember that execution will be disabled unless the Da-
taSet is brought into the focus by moving its Log window into view above any of the data
plot windows. This can also be accomplished by closing all of the data plot windows. Select
"View-> Remove All Plot Windows" or press <Ctrl-W> to close all open plot windows in a

single action.
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Step 7 — Review the Archived Data as desired.

G .3: Tutorial I-F Lessons Learned.

In the tutorial you:

1. Added a second, 4.0-Volt, Hysteresis Task and associated Collect/Plot Filter to the Test
Definition.

Saved the Test Definition as a Customized Test to the Library.

Moved the Test Definition into the DataSet CTD and executed it.

Reviewed the data.

Learned to close all open plot windows.

RN
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H - Add a 3rd Hysteresis/Filter Pair

H.1: Discussion

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision testers, when
shipped. It is detailed here. A 2.5 M2 Internal Reference Resistor and/or a 1.0 nF Linear Inter-
nal Reference Capacitor may also be switched into the signal path. Or the user's own sample
may be connected to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelec-
tric capacitor pair is available on all testers except the Precision RT66B and the original Preci-
sion LC. The Precision RT66B offers no internal reference elements. Both of these tester models
have been discontinued.

In this tutorial a final 5.0-Volt Hysteresis/Filter pair is appended to the existing Test Definition in
the Editor. The update Test Definition is saved to the Library, moved into the CTD of the Da-

taSet and executed. As there is little new in this process the tutorial is very short with only a sin-
gle figure showing the measured data.

H.2: Add a Third Hysteresis/Filter Pair to the Test Definition and Run.
Step 1 — Drag-and-Drop the Hysteresis Task from the Library to the Editor.

Configure as follows:

Task Name: "5.0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap."
Max Voltage: 5.0

Sample Name: "Internal Reference Cap."

Lot ID: "N/A"

Wafer ID: "N/A"

Enable Ref. Cap.: | Checked (Enabled)

Comments: Enter appropriate comments.

Click OK to add the Task to the Test Definition in the Editor.
Step 2 — Drag-and-Drop the Collect/Plot Filter Task from the Library to the Editor.
Configure as follows:

1. Collect/Plot Filter Setup Tab:

Task Name: "5.0-Volt Hysteresis Data"

Data Type: Hysteresis

Task Selector: 5.0-Volt Hysteresis

Click Add Task Note that the Task Selector indicates the selected task with an ap-
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pended "(X)"
Comments: As appropriate

2. Collect/Plot Plot Setup Tab

Plot These Data: Checked (Enabled)

Plot Title: "5.0-Volt/10.0 ms Internal Reference Capacitor Hyst. Data"

Plot Subtitle: "Tutorial #1b - Simple DataSet operations"

Plot X-Axis Label: | "Voltage"

Plot Y-Axis Label: | "Polarization (uC/cm2)" Note: to type a '"n" character, hold the "Alt"
key down and type 0181.

Click OK to record the changes into the Task in the Test Definition.
Step 3 — Save the Test Definition to the Library.

Right-click in the Editor and select "Test Definition to Customized Tests Folder " or select
"Editor-> Test Definition to Customized Tests Folder ". Name the Customized Test "Tutorial
#1b4". Experiment with recalling the Customized Test into the Editor. As a final step, clear
the Editor of all Tasks and recall the Customized Test one last time to return to a Test Defini-
tion consisting of six Tasks, three Hysteresis/Filter pairs.

Step 4 — Move the Test Definition into the DataSet CTD.
Rename the CTD "Tutorial #1b - Run 5 - 3, 4 & 5-V/10.0 ms Hysteresis+Filters".

Step 5 — Execute the CTD.

Three Plots will appear - one for each of the Hysteresis measurements. The 5.0-Volt meas-
urement should show ~50.0 pC/cm 2 polarization.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 87
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Figure 1 - 5.0-Volt Hysteresis Execution Data.
Step 6 — Repeat the Measurement as Desired.

Review the Archived Data as desired.
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I - Add a Composite Filter
I.1: Discussion

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision testers, when
shipped. It is detailed here. A 2.5 M2 Internal Reference Resistor and/or a 1.0 nF Linear Inter-
nal Reference Capacitor may also be switched into the signal path. Or the user's own sample
may be connected to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelec-
tric capacitor pair is available on all testers except the Precision RT66B and the original Preci-
sion LC. The Precision RT66B offers no internal reference elements. Both of these tester models
have been discontinued.

This tutorial adds a fourth Collect/Plot Filter to the Test Definition that is under construction in
the Editor and being studied in the DataSet. This Filter takes its input from all three preceding
Hysteresis Tasks. The composite data are stored together under the Filter in the DataSet Archive
and are displayed together on the plot that is presented on execution or when the Filter is recalled
from the Archive. Many of the steps discussed in earlier tutorials are presented briefly and with-
out figures.

I.2: Add the Composite Filter.
Step 1 — Move a Collect/Plot Filter Task from the TASK LIBRARY to the EDITOR.
Configure as follows:

1. Collect/Plot Filter Setup Tab:

Task Name: "Tutorial Composite Hysteresis Data"
Data Type: Hysteresis
Task Selector: 3.0-Volt, 4.0-Volt and 5.0-Volt Hysteresis. To select multiple consecutive Tasks,

select the first Task, then hold the <Shift> key down and select the last Task. To
select multiple, non-consecutive Tasks, select the first Task, then hold the <Ctrl>
key down and select the other Tasks, one-by-one.

Click Add Task: Note that the Task Selector indicates the selected Task with an appended "(X)"

Comments: As appropriate
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1 2. Left Mouse + Shift Key
RTEEA Import Fitter Selects Consecutive
RT6000 Import Fitter ftems

Single-Trace Loop Average Fiter 3. Left Mouse + i Key
Multi-Trace Average Filter Selects Muttiple
Single-Trace Math Fitter

Two-Trace Math Filter [ Time. Not Volts. As X

Sensor Collect/Plat Fitter

Parasitics Set Collect/Plot VDF Import
Compensation Fitter

Mutti-Trace Loop Average Filter [ Read Data From Vision File
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Subsample Fitter
Smoothing Filter

Piezo Fitter Set Run-Time Table Export ‘
Advanced Piezo

Transistor Cument [ 7 Run-Time Text File Table
Transistor [V b

Comments (511 Characters Max.)

Demonstrate the Collect/Plot Filter Task corfiguration and execution for the Main Vision Manual.
Collect, Store and Plat 3.0-Volt, 4.0-Volt and 5.0-Volt/10.0 ms Hysteresis data taken on the RTI 4/20/30
PNZT Intemal Reference Femoelectric A Capacitor.

Respond to Nesting Branch
Beep On Execute |
(Corfigure in Tools->Options)
C/P Filter Version: 5.27 0 - Radiant Technologies. Inc., 1999 - 7/06/20

RADIANT/Z
TECHNOLOGIES, INC._aq

Figure 1 - 3.0, 4.0 and 5.0-Volt Hysteresis Data Filter.

2. Collect/Plot Plot Setup Tab

Plot These Data: Checked (Enabled)

Plot Title: "Composite Hysteresis — 3.0-Volt, 4.0-Volt and 5.0-Volt Data"

Plot Subtitle: "Tutorial #1b Demonstration for the Vision Help Pages"

Plot X-Axis Label: "Voltage"

Plot Y-Axis Label: "Polarization (uC/cm2)" Note: to type a "n'" character, hold the "Alt"
key down and type 0181.
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Collect/Plot Filter Setup d
Cancel
Collect/Plot Fitter Setup ~ Collect/Plot Plot Setup
Plot These Data E

] Append These Data to Previous Data Taken Inside a Loop

Plat Title (60 Characters Max.)
Composite Hysteresis - 3.0-Volt, 4.0-Volt and 5.0-Violt Data |

Plat Subtitle (60 Characters Max )
Tutorial #1b Demonstration for the Vision Help Pages |

Plot ¥ Axis Label (60 Characters Max.)
Voltage |

Plot ¥ Axis Label (60 Characters Max )
Polarization (uC/cm2) |

] Export Meta Data at Run-Time
] Export JPEG at Run-Time
] Export Bitmap at Run-Time

Browse to File

. (i)

Figure 2 - Plot Configuration.

Click OK to record the changes into the Task in the Test Definition.
Step 2 — Save the Test Definition to the Library.

Right-click in the Editor and select "Test Definition to Customized Tests Folder " or select
"Editor-> Test Definition to Customized Tests Folder". Name the Customized Test "Tutorial
#1b5". Experiment with recalling the Customized Test into the Editor. As a final step, clear
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the Editor of all Tasks and recall the Customized Test one last time to return to a Test Defini-
tion consisting of seven Tasks, three Hysteresis/Filter pairs and the composite Filter Task.

Step 3 — Move the Editor Test Definition to the DataSet CTD.
Rename the CTD "Tutorial #1b - Run 6 - Multi-Volt Composite Data".
Step 4 — Run the Experiment.

Note that some of the plot windows may need to be closed, minimized, resized or moved in
order to locate the DataSet Log window and give the DataSet focus to enable execution. Four
plots will now appear. The first three will be the same as described in Tutorials I-F, I-G and
I-H. The fourth plot will contain a copy of all three measurements. Since these are straight-

line plots, they will overlay. However, they are plotted in different colors, so all three traces
should be visible.

Collect/Plot Filter Plot - Hysteresis Input: 1 EI@

Composite Hysteresis — 3.0-Wolt, 4.0-Volt and 5.0-Volt Data
Tutorizl #1b Demonstrztion for the Vision Help Pagss

~

Task Type: Collect/Plot Filter

5.0-¥olt'10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.: Polarizat Tasl Name: Totorial Composits Hy
4 0-Volti10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.: Polarizat Execution Count: 1
3.0-¥elt'10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.: Polarizat

i Bat B el
Plot Data on Filtering

Ingut Task Tvps: Hysterasiz
Input Tasks: 3

Tazk Type: Hysterssis
Task Names: 5.0-Volt/10.0 ms Hyste
Exscution Count: 1

- Batip -

Profile: Standard Bipolar

Whiax: 5.00

Hysteresis Time: 100000000 {ms)
Presst: Enabled

Praset Delay: 1000000000 (ms)

Polanzation {pCfom)
. o .

FTITATT T IR I TR IR I AR TR AT AT T I I IrT

3 4 2 2 A [} 1 z : 4 5

Voltage

< >

Figure 3 - 3.0, 4.0 and 5.0-Volt Hysteresis Data.
Step 5 — Rerun the Experiment as Desired.
Recall Archived data as desired.
I .3: Tutorial I-I Lessons Learned.
In the tutorial you:

1. Learned to associate the Filter Task with more than one input data source.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 92

J - Add a Filter-Sourced Filter

J.1: Discussion

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision testers, when
shipped. It is detailed here. A 2.5 M2 Internal Reference Resistor and/or a 1.0 nF Linear Inter-
nal Reference Capacitor may also be switched into the signal path. Or the user's own sample
may be connected to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelec-
tric capacitor pair is available on all testers except the Precision RT66B and the original Preci-
sion LC. The Precision RT66B offers no internal reference elements. Both of these tester models
have been discontinued.

Tutorial I-J adds a final Task to the experimental Test Definition that has been investigated
throughout the Tutorial I series. This is another Collect/Plot Filter. This Filter collects no new

data, but demonstrates that the input data source for a Filter can be another Filter. This Filter
takes its input data from the composite-source Filter added in Tutorial I-1.

J.2: Add and Exercise the Filter-Sourced Collect/Plot Filter.
Step 1 — Drag-and-Drop the Collect/Plot Filter Task from the Library to the Editor.

Configure as follows:

1. Collect/Plot Filter Setup Tab:

Task Name: "Filter-Sourced Multi-Volt Hysteresis Data"
Data Type: Collect/Plot Filter
Task Selector: Tutorial Composite Hysteresis Data

Click Add Task: | Note that the Task Selector indicates the selected Task with an appended "(X)"

Comments: As appropriate
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Collect/Plot Filter Setup X

Cancel
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Demonstrate the Collect/Flot Filter Task corfiguration and execution for the Main Vision Manual. Take input
from another Collect/Plot Filter Task. That Task is configured to collect 3.0-Volt, 4.0-Volt and 5.0-Volt
Hysteresis data on theRTI 4/20/80 PNZT Intemal Reference Fermoelectric A Capacitor.

Respond to Mesting Branch
Beep On Execute |
{Configure in Tools->Options)
C/P Fitter Version: 5.27.0 - Radiant Technologies, Inc., 1993 - 7/06/20

RADIANT/Z
.-fm TECHMNOLOGIES, INC._A{

Figure 1 - Filter Data Source Filter Configuration.

2. Collect/Plot Plot Setup Tab

Plot These Data: Checked (Enabled)

Plot Title: "Composite Hysteresis — Filter Data Source"

Plot Subtitle: "Tutorial #1b Demonstration for the Vision Help Pages"

Plot X-Axis Label: "Voltage"

Plot Y-Axis Label: "Polarization (uC/cm2)" Note: to type a "n" character, hold
the "Alt" key down and type 0181.
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Click OK to record the changes into the Task in the Test Definition.

Step 2 — Save the Test Definition to the Library.

Right-click in the Editor and select "Test Definition to Customized Tests Folder " or select
"Editor-> Test Definition to Customized Tests Folder". Name the Customized Test "Tutorial
#1b6". Experiment with recalling the Customized Test into the Editor. As a final step, clear
the Editor of all Tasks and recall the Customized Test one last time to return to a Test Defini-
tion consisting of eight Tasks, three Hysteresis/Filter pairs and the composite and Filter-
sourced Filter Tasks.

Step 3 — Move the Editor Test Definition to the DataSet CTD.

Rename the CTD "Tutorial #1b - Run 7 - Filter-Sourced Filter Data".

Step 4 — Run the CTD.

Note that some of the plot windows may need to be closed, minimized, resized or moved in
order to locate the DataSet Log window and give the DataSet focus to enable execution.
Clicking <Ctrl-W> will close all open plots. On execution, five plots will appear. The first
four will be the same as described in steps I-F, I-G, I-H and I-1. The fifth plot will contain a
copy of all three measurements, just as the fourth plot. However, the data source for this plot
will be the preceding Filter and not (directly) a measurement Task or Tasks. Since these are
straight-line plots, they will overlay. However, they are plotted in different colors, so all three
traces should be visible.
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Tutorizl S1b Demonstration for the Vizsion Help Pages
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Figure 2 - Filter Data Source Filter Data.
Step 5 — Rerun the Experiment as Desired.
Recall Archived data as desired.
J .3: Tutorial I-J Lessons Learned.
In the tutorial you:

1. Learned to associate the Filter Task a preceding Filter Task as the input data source.
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K - Add an ETD Note

K .1: Discussion

To this point in the discussion of Vision, all documentation related to Tasks, DataSets and Test
Definitions is configured and fixed prior to CTD (or QuikLook) execution and archiving. No tool
has been presented that allows documentation after the fact. This capability, however, is espe-
cially important since, once CTDs are executed, a DataSet's Archive becomes fixed. New ETDs
may be appended. But there is no way to remove an ETD, or move it up or down in the Archive.
If a Task or Test Definition is misconfigured or a CTD executed in error, it still becomes a part
of the permanent record.

A tool is provided that will allow the user to annotate an ETD after it is established in the Da-
taSet Archive. Any ETD may have a single ETD Note associated with it. The note includes an
automatic date, a brief title and up to 2000 characters of Rich Text formatted text. The note is not
stored in the DataSet Archive, but is composed of two files (*.txt and *.rtf) located in
C:\Program Files\Radiant Technologies\Vision\System\Notes. The two file names are derived
from both the DataSet Name and the ETD name, including the incremental index. A note's files
will normally be named uniquely, so that the ETD can determine if the file pair exists. As exter-
nal files, these may be edited or removed independent of Vision, though it is highly recommend-
ed that the Vision interface be used to maintain the various Notes. (Note that changing a Note's
file names will disassociate the file from the ETD.)

Any time a DataSet Archive is refreshed - by opening the DataSet, executing a Test Definition or
adding an ETD Note - each ETD searches the location for an appropriately named file pair. If the
files are not found, a note may be added. If the files are found, the ETD changes its icon from
green to blue, with a superscripted 'n' and the note may be reviewed, edited (appended to or
overwritten) or deleted.

K.2: Add an ETD Note
Step 1 — Initiate the Note.

Open the DataSet Archive and select any of the Executed Test Definitions (ETDs). Right-
Click and select "Add Note" from the popup menu.
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Figure 1 - Select '""Add Note" in the Popup Menu.

Step 2 — Edit the Note.

The ETD Note dialog of Figure 2 appears. The dialog has a read-only unlabeled date/time
field. The field is automatically initialized. Two blank edit fields are available and used for
the Note title and the main text. The title should be limited to a brief description. The main
text field is limited to 2000 characters. It is a Rich Text control that allows the text to be for-
matted. It does not allow OLE objects to be embedded. Add a title and text to the notes. For-
mat the text using the menu options as desired.
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ETD Mote d
File Edit Text

|| conce ||

7/28/2020 - 13:49:00
ETD Mote Action

Adding a Note |
Brief DescriptionTitle

ETD Noe Demonstration for the Vision Hep Fages |

Text - 2000 Characters

This is & demonstration of the assodation of an ETD Mote with an ETD. This field holds the note's main text, The text is limited to
2000 characters and does not permit the embedding of OLE objects. H owever, it does allow:

Carriage
Returns

Furthermore, the text may be formatted in color and font style induding bold, /tali, underline, stkethreugh, SUPErscript and
subscript or any com on of these, (Note that the background color option is not implemented.)

The note may also be printed and/or exported to a user-named and userJocated text file. Printed Exported Notes will not include
Rich Text formatting.

This is & good location to make post-execution notes on the ETD. It can also be used to present a fairly lengthy discussion of the
purpose and configuration of the Test Definition. However, the General Information Task allows unlimited text and serves the
purpose better because it can be configured directly into the ETD.

Ve

Figure 2 - Create the Note.

Step 3 — Add the Note to the ETD.

Click OK to close the ETD Note dialog. The DataSet Archive will close as it is refreshed.
Open the Archive. The ETD icon will show as blue with a superscripted "n", indicating that
the ETD has found the appropriate files and a Note is available.
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Yision - Tutorial #1b
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Figure 3 - Refreshed DataSet Archive.

Step 4 — Prepend Text to the Note.

Select the ETD with the Note, right-click and select "Edit Note" from the popup menu.
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Figure 4 - Select "Edit Note" in the Popup Menu.

The Note Edit dialog will appear. Two check boxes will appear labeled Append and Over-
write. The Date/Time control will show the current date and time. The Title control will be
blank. Ensure that Append is checked. With Append checked, the text field in the dialog will
be written with the existing note. Prepended to that text will be the original date, followed by
the original file. Checking Overwrite , will completely clear the text field. Reselecting Ap-
pend will, once again, fill the field with the text and the prepended date/time and title. To
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work properly, new text should be prepended to the top of the control, before the inserted
date/time. However, there is no constraint on the control (other than the 2000 character lim-
it). Existing text may be edited in any way. (Editing existing text may be practical if a note is
edited many times and begins to approach the 2000 character limit.) A new title should also

be provided. Click OK to update the Note.
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ETD Mote
File Edit Text

o o |

7/23/2020 - 14:03:50 | Append

ETD Mote Action
Editing an Existing Mote - Append Text

|:| Owerwrite

Brief Description,Title

Demonstrate the Append Edit of the ETD Note

Text - 2000 Characters

Demonstrate the Append Edit of the ETD Note
MEW TEXT SHOULD BE APPENDED HEREl
7/28/2020 - 13:43:00

ETD Moe Demonstration for the Vision Hep Pages

This is a demonstration of the association of an ETD Mote with an ETD. This field holds the note's main text, The text is limited to
2000 characters and does not permit the embedding of OLE objects. H awever, it does allow:

Carriage
Returns

Furthermare, the text may be formatted in color and font style induding bold, /i, underline, strketireugh, SUPErsaipt and
subscript or any com on of these, (Note that the background color option is not implemented. )

The note may also be printed and or exported to a user-named and userdocated text file. Printed /Exported Motes will not indude
Rich Text formatting.

This is a good location to make post-execution notes on the ETD. It can also be used to present a fairly lengthy discussion of the
purpose and configuration of the Test Definition. However, the General Information Task allows unlimited text and serves the
purpose better because it can be configured directly into the ETD.

EXISTING TEXT MAY BE EDITED

%

Reopen the Note in Edit, Append mode. The updated note will appear with the second

Figure 5 - Edit Existing Note in Append Mode.

date/time and title prepended. In this way, a chronological series of annotations may be in-

corporated into the note, with the most recent addition at the top. (Note that a vertical scroll

bar appears automatically when the note extends below the control field.) Close the note us-
ing the Cancel button.
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ETD Mote >
File Edit Text

[ o || e |

7/28/2020 - 14:10:45 | Append
Crverwrite

ETD Mote Action
Editing an Existing Mote - Append Text |

Brief Description/Title

Text - 2000 Characters

Ff28/2020 - 13:92:00

ETD Moe Demonstration for the Vision Hep Pages
Demonstrate the Append Edit of the ETD Note
MEW TEXT SHOULD BE APPENDED HERE
7/28/2020 - 13:49:00

ETD Moe Demonstration for the Vision Hep Pages

This is @ demonstration of the assodation of an ETD Note with an ETD. This field holds the note's main text, The textis limited to
2000 characters and does not permit the embedding of OLE objects. H owever, it does allow:

Carriage
Returns

Furthermare, the text may be formatted in color and font style induding bold, jtafi, underline, strkethreugh, SUPErsaipt and
subscript or any coMoin- Jon of these. (Mote that the background color option is not implemented. )

The note may also be printed andfor exported to a user-named and userdocated text file, Printed Exported Motes will not indude
Rich Text formatting.

This is @ good location to make post-execution notes on the ETD, It can also be used to present a fairly lenathy discussion of the
purpose and configuration of the Test Definition, However, the General Information Task allows unlimited text and serves the
purpose better because it can be configured directly into the ETD.

EXISTING TEXT MAY BE EDITED

Figure 6 - Reopen Note in Edit/Append Mode.

Step 5 — Review the Note.

Select the ETD with the Note, right-click and select "View Note" from the popup menu.
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The Note Edit dialog appears with the Append and Overwrite controls again hidden. The
Date/Time control displays the date/time of the most recent update. The Title control will
display the title read-only mode. The main text is updated to the main control. That control is
also read-only, although it appears with white background. Note that the reviewed note of
Figure 8 does not include the prepended date/time and title of Figure 6 in the main text field.
These values are displayed in the Date/Time and Title controls. If the dialog of Figure 6 had
been closed using the OK button, these values would also appear in the main text since they

=D Tutorial #1b
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B8 Tutorial 5.0 V Hysteresis Data
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B Fiter-Sourced Multi-Volt Hysteresis Data
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Figure 7 - Select '"View Note" in the Popup Menu.

would have been stored integrally with that text.
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ETD Note *
File Edit Text

OK ‘ Cancel ‘

7/28/2020 - 13:43:00

ETD Note Action

Reviewing an Existing Note |
Brief Description/Title

D Noe Demonstration for the Vision Hep Pages |

Text - 2000 Characters

Demonstrate the Append Edit of the ETD MNote
NEW TEXT SHOULD BE APPENDED HERE
7/28/2020 - 13:49:00

ETD Moe Demonstration for the Vision Hep Pages

This is a demonstration of the assodation of an ETD MNote with an ETD. This field holds the note's main text, The textis limited to
2000 characters and does not permit the embedding of OLE objects. H owever, it does allow:

Carriage
Returns

Furthermore, the text may be formatted in color and font style induding bold, iz, underline, strkethreugh, superscript and
subscript or any com on of these, (Note that the background color option is not implemented. )

The note may also be printed and/or exported to a user-named and userdocated text file, Printed /Exported Motes will not indude
Rich Text formatting.

This is & good location to make post-execution notes on the ETD. It can also be used to present a fairly lengthy discussion of the
purpose and configuration of the Test Definition. However, the General Information Task allows unlimited text and serves the
purpose better because it can be configured directly into the ETD.

EXISTING TEXT MAY BE EDITED

A

Figure 8 - Review an Existing Note.
Step 6 — Print and Export the Note.

With the Note dialog open, select File->Export and File->Print. The export option will open
a standard Windows browser dialog. User the dialog to navigate to an appropriate location
and assign an appropriate file name. The path and file name will be used to write a text-only
(no font formatting) copy of the date/time, title and main text to a text file. If an existing file
is selected, it will be appended to. The print option will send the text-only values to the print-
er, opening a standard Windows printer configuration dialog first. The printout will use val-
ues configured in Task exporting for left margin, line spacing and tab spacing.

J .3: Tutorial I-J Lessons Learned.

In the tutorial you:

1. Learned to add an ETD Note to any ETD in the DataSet Archive.
2. Learned to prepend text to an existing note.

3. Leaned to review an existing note.

4. Exported the Note to a new text file and to a printer.
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L - Adjust ETD Markers
L.1 - Discussion

Most Executed Test Definitions (ETDs) are stored under the DataSet Archive with the R icon.
As shown in the previous section, ETDs that have an ETD Note associated with them are flagged
by the R icon. In future sections this document will show that ETDs that result from Data Min-
ing, ETD Transfer, Immediate General Information and Immediate Hyperlink also have unique
DataSet Archive icons to set them apart.

The user also has three optional icons available that may be associated with any ETD to custom-
ize and flag its appearance. These are, by name:

« [E: Error
« RRi: Important
« [R: Special Attention

The names are strictly labels for the three icons and the user may assign any meaning that is pre-
ferred.

L.2 - Set an Error Marker

Right-click on "Tutorial #1b - Run 7" and select "Add Marker->Error" from the popup menu.
The ETD will refresh (the Archive folder will close). When the Archive folder is reopened,
the selected ETD will show the R icon.
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Figure 1 - Select the Error Icon for "Tutorial #1b - Run 7"
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Vision - Tuterial #1b
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&% Tutorial 5.0 V Hysteresis Data

ﬁ Tutarial Composite Hysteresis Data

ive

R Tutoral #1b1 - Run 1- 3.0-Volt/10.0 ms Hysteresis:0

[R Tutoral #1671 - Run 1- 3.0-Vokt/10.0 ms Hysteresis:1

R Tutoral #1b2 - Run 2 - 3.0-Volt/10.0 ms Hysteresis w./Fitter:0

R Tutoral #1b2 - Run 3 - 3.0-Volt/10.0 ms Hyst. = Plot Fiter:0
R Tutoral #1b - Run 4 - 3 & 4-4/10 ms Hysteresis - Fiters:0
R Tutorial #1b - Run 5 - 3, 4 & 5V/10.0 ms Hysteresis+Fitters:0
[R" Tutorial #1b - Run & - Mutti-Volt Composite Data:0

___@"I'Re Tutorial #1b - Run 7 - Fiter-Sourced Fitter Data:0

Figure 2 - "Tutorial #1b - Run 7" Marked with the Error Icon .

Experiment with the Important and Special Attention icons. When finished, select "Add
Marker->Reset" to clear the icons if desired.
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M - Append a General Information Task

M .1: Discussion

A key mandate in the Vision program is that it be immediately, completely and automatically
self-documenting. Task Names, ETD/CTD Names, Task Comments and Plot Labels provide
permanent archived documentation of a Test Definition (experiment) and its component Tasks.
Additional documentation tools include The General Information Task, the Hyperlink Task and
the Runtime Label/Timed Runtime Label Tasks. In particular, the General Information Task al-
lows for extensive documentation of the purpose and construction of an experiment.

All of these tools are incorporated into the experiment design, either in constructing or in naming
the Test Definition. All presume foreknowledge of the procedures and, perhaps, outcomes of the
experiment. Or, in the case of the Runtime Label Task, the need for runtime documentation is
predicted. However, it is clear that there will be times in which documentation may need to be
applied to a Test Definition after it has executed, especially if some unforeseen result occurs.
The ETD Note and user-selected ETD Icons (ETD Markers) already discussed are just such post-
execution documentation tools. Another option would be to configure more documentation -
such as a General Information and/or Hyperlink Task(s) - into a Test Definition to be executed
immediately following the ETD that is to be documented.

Vision offers shortcuts to configuring and executing General Information and Hyperlink Tasks in
new Test Definitions. In this section, you will take the shortcut to append a General Information
Task.

M .2: Append the Task in an ETD

Step 1 — Initiate the Action.

Open the DataSet Archive and select any of the Executed Test Definitions (ETDs). Right-
click and select "Append General Info" from the popup menu.
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Vision - Tutonial #1b
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i Tutoral 5.0V Hysteresis Data
Tutorial Composite Hysteresis Data
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= ﬂ Archive

# JR| Tutorial #1b1 - Run 1 - 3.0-Viokt/10.0 ms Hysteresis:0
#-JR Tutorial #1071 - Run 1 - 3.0-Violt/10.0 ms Hysteresis 1
#-JR Tutorizl #1b2 - Run 2 - 3.0-Vok/10.0 ms Hysteresis w./Filter:0
w A Tutenal 162 - Ruf
&R Tutorigf #1b - Bun Rename ETD
R Tutorhi #3¢ - Run
&R Tutopal #1b - Run
GN '} Tutna #1b - Fun ETD te CTD
ETD to Editor
Right-Click Anywhere Add Note

Select

Minimize Graph Text

Standard Graph Text

Eull Graph Tet

Graph ETD Design

Append General Info
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Add Marker L3

Bulk Task Export

Ready L

Figure 1 - Select "Append General Info" in the Popup.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 110

Step 2 — Configure the Task.

The General Information Task configuration dialog open. Configure the Task as appropriate.

General Information Task *

(General Information Task Name (60 Characters Max )
Deme General Info ETD Appending for Vision Manuval |

L | [ |

Experiment Titla Di= Row Araa (em2)
N/A | 0 | 0.0001
Bample Nams Diz Column Thiclenass (um)
Int. Bef. Ferroslectric | 0 | 03
Lot IDy Wafer ID Capacitor Number
N/A N/A | 0 |

Experiment Discussion
Demonstrats the immediate confisuration and appending of the General Information Task to a DataSet Archive. This action
bvpassed EDITOR Task configuraiton, CTD vpdate and CTD exscution.

The General Information Task is remarleabls for its vnlimited Experiment Discussion (Comments) field. This iz a good place
to provide 2 complste discussion of the zoal of hte experiment (Tast Definition), the details of experimental design (Tazk
sequancing and configuration), raference citations, ate.

Az an exception the operation of the immediate appending of the General Information Task can be wszd to annotate the
previous Executed Test Definition (ETD) when an error or vnusval circemstance occurrad, when some elament of
documentation was ommitted or other item of interast neads to be noted.

The Experiment Discussion fizld can sven be vsed to copy entirs papers and raferences (text only), thoush the Task may slow
2z the number of recorded characters zrows very large. In that cass, s2= the Hyperlink Tazk.

Beep On Exscute D
{Configure in Tools->0Options)

General Information Version: 5.27.0 - Radiant Technologies, Ine | 2001 - 7/06/20

RADIANT/LZ
% TECHNOLOGIES, INC__L{

Figure 2 - Configure the General Information Task.

Step 3 — Append the Task in an ETD.

Click OK to append the Task. Click Cancel to abort the operation. If the action is allowed to
proceed the Archive will be updated with an ETD appended to the list. The ETD will have a

& icon and be named "Appended General Info:x". It contains the configured General Infor-
mation Task as its only entry.
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Vision - Tutorial £1b
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B® Tutorial 3.0 V Hysteresis Data

E 4 -Volt10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.

B Tutorial 4.0-Volt Hysteresis Data

E 5.0-Volt10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.

B® Tutorial 5.0 V Hysteresis Data

ﬁ Tutorial Composite Hysteresis Data

-
f Archive
R Tutoral #1b1 - Bun 1 - 3.0-Volt/10.0 ms Hysteresis:0
R Tutoral #1b1 - Run 1 - 3.0-Volt/10.0 ms Hysteresis:1
[R Tutoral #1b2 - Run 2 - 3.0-Volt/10.0 ms Hysteresis w./Fiter:0
R Tutoral #1b2 - Run 3 - 3.0-Volt/10.0 ms Hyst. + Plat Fitter:0
R Tutoral #1b - Bun 4 - 3 & 4-V/10 ms Hysteresis - Fitters:0
Icon Shows an Appended R Tutoral #1b - Run 5- 3, 4 & 5V/10.0 ms Hysteresis+Fitters:0
General Information Task [R™ Tutoral #1b - Bun & - Multi-Violt Composite Data:0

[R Tutoral #1b - Bun 7 - Fiter-Sourced Fitter Data:0
\ ?ﬁ Demo General Info ETD Appending for Vision Manual:0
Mo Experiment Design
\E]\ E?':F'E"ment ..... D ata
ﬁ Demo General Info ETD Appending for Vision Manual:1

Figure 3 - Appended General Information Task ETD.

]
)

B - E-E-E-E

Step 4 — Review the Task.

As usual, double-click the Task to review.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 112

x

General Information Task

General Information Task Name (60 Characters Max. )
Demo General Info ETD Appending for Vision Manual

=

Experiment Title Dh= Row Arsa (em?2)
NA | o | 0.0001 |
Samgpls Name Diz Column Thiclness (um)
Int. Ref. Farroslectric | 0 | 03 |
Lot ID Wafer ID Capacitor Number
NA | N/A | 0

Experiment THsenssion
Demonstrate the immediate configuration and appending of the Gensral Information Taszk to a DataSet Archive. This action  »~
bypazses EDITOR. Task confisuration, CTD vpdate and CTD exscotion.

The General Information Task is remarkable for its vnlimited Experiment Discussion (Comments) fisld. This is 2 good place
to provids 2 complate discussion of the goal of the experiment (Test Definition), the details of experimental desien (Task
sequencing and configuration), reference citations, ste.

As an exeeption, the operation of the immediate appending of the General Information Task ean be used to annotats the
pravions Exeentad Test Definition (ETD) when an error or vnvssal eirevmstance ocevrrad, when some element of
documentation was omittad or other item of interest needs to be noted.

The Experiment Discpssion field can aven be ssed to copy entire papers and referencss (text only), thovgh the Task may slow
2z the number of recorded characters grows large. In that cass, se= the Hyperlink Task. v

Admin Info

Eeep On Exemite I—
[Configure m Toals-=Cptions]

Export

General Information Version: 5.27.0 - Radiant Technologies, Inc., 2001 - 7/06/20

RADIANT/Z
oee TECHMOLOGIES, mc._L-r

Figure 4 - Recovered Immediate General Information Task.
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N - Append a Hyperlink Task
N .1: Discussion

Most of the discussion of the General Information Task in the previous tutorial applies to the
Hyperlink Task. The Hyperlink Task provides an execution-time tool to permanently store links
to local or networked files and/or to reference URLs. As with the General Information Task, a
Hyperlink Task can be appended to provide immediate documentation to the DataSet Archive.
The Task will appear in an ETD without the need to configure it in the Editor or executed it in
the CTD.

N .2: Append the Task in an ETD
Step 1 — Initiate the Action.

Open the DataSet Archive and select any of the Executed Test Definitions (ETDs). Right-
Click and select "Append Hyperlink(s)" from the popup menu.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 114

Vision - Tuterial #1b

File Explorer View Tools QuikLook Editor DataSet Library |

B R

= Ei Tutonal #1b
= EIB Tutonal #1b - Fun 7 - Fiter-Sourced Fiter Data
m 3.0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref, Cap.
il Tutosal 3.0V Hysteresis Data
4 0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref, Cap.
Tutorial 4. 0-Vok Hysteresis Data
5.0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap
Tutoral 5.0 V Hysteresis Data
Tutorial Composte Hysteresis Data
Fiter-Sourced Multi-Volt Hysteresis Data
= ﬂ Archive
R Tutodal #1k Rename ETD
@R Tutodal #1k
Tutodal 1k
iz Tutoral 414 ETD to CTD
Right-Click Anywhere By g Tutoral 7H1E
@R Tuteral #1k
- JR® Tutodal #18 ETD to Editor
IR Tutodal #1k
* Demo Gene
Add Note
Minimize Graph Text
v
Standard Graph Text
Eull Graph Tet
Graph ETD Design
Append General Info
Add Marker .3
P Expiorer | [] Tutoria
Bulk Task Export

Figure 1 - Select ""Append Hyperlink(s)" in the Popup.
Step 2 — Configure the Task.

The Hyperlink Task configuration dialog open. Configure the Task as appropriate.
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Hyperlink Task Configuration >

Hyperlink Task Name (60 Charaeters Max ) I
\edizte Hyperlink(s) Appendsd to the DiataSet Archive

OK [ Mo Exacute Canesl

(On exzcotion the Task will present a dialog vnder which the vser may browsz to any
number of filez to add as hyperlinks. Web links may also be added by copying to the
link control. Links will be Archived and may be accessad on Archive Regraph

Comments (311 Characters Max. )

Demonstrates the confisuration and exscution of the Hyperlink Task for the Main Vision Manual.
Configure and exacste the Task immediately from a right-click ETD popup menu without ersating a

Test Definition in the EDITOR or executing the Task in 2 CTD.

Bzap on Executs D
{Confizure 1n Tools->Options)

Hyvparlinlk Version: 5.27.0 - Radiant Technologiss, Inc., 2013 - T/06/20
RADIAN TAZ
:; TECHNOLOGIES, mc._Lf

Figure 2 - Configure the Hyperlink Task.

Step 3 — Run the Task.

Click OK to execute the Task. Click Cancel to abort the operation. If the action is allowed to
proceed the runtime Task execution dialog will appear. Copy and paste browser links and/or
use the Browse button to add file paths to local documents to Link to Add. Click Add Link to

115

insert the link from Link to Add into the unlabeled list of Hyperlinks. Added hyperlinks can

be clear entirely by clicking Clear List. Any number of selected hyperlinks can be cleared by

clicking Deleted Select Link. Branch Loop Abort has no application in this use of the Task.
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Figure 3 - Appended Hyperlink Task ETD.

Step 4 — Update the Archive.

Click OK to close the Task and append it, in its own ETD, to the DataSet.. The appended
ETD will have the Bl icon to distinguish it from standard ETDs.
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Vision - Tutorial #1b

File Explorer View Tools QuikLook Editor DataSet Library Data Plotting
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=-{AE Archive
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R Tutorial #1b1 - Run 1 - 3.0-Volt/10.0 ms Hysteresis:1
R Tutorial #1b2 - Run 2 - 3.0-Volt/10.0 ms Hysteresis w/Filter:0
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(- JR® Tutorial #1b - Run & - Mutti-Volt Composite Data:0

o e I Y e |

Icon Shows the Immediate IR Tutorial #1b - Run 7 - Fiter-Sourced Fitter Data:0
Hyperlink Task Demo General Info ETD Appending for Vision Manual:0
o ?_ Immediate Hyperink(s) Appended to the DataSet Archive:0

“'%

x Immediate Hyperink(s) Appended to the DataSet Archive:1

Figure 4 - The Hyperlink Task in an ETD Appended to the Archive.

Step 5 — Exercise the Hyperlink Task.

Double-click the Hyperlink Task in the "Experiment Data" folder of the ETD. The configura-
tion dialog will open for review and to allow the Task to be exported. Click OK to close the
configuration dialog and open the execution dialog. Select any hyper link in the unlabeled
list. Click Go To/Open Selected Link to go to the selected web page or open the selected doc-
ument.
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Figure 5 - Exercise the Hyperlink.
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O - Investigating Plotting Options

0O.1: Discussion

In this tutorial, data are recalled from the Tutorial #1b DataSet and presented in a plot window.
The plot is then altered in various ways to demonstrate the tools available.

0.2: Investigate Plotting Tools

Step 1 — Recall the Filter-Sourced Task data plot.

Open Tutorial #1b Archive. Open Executed Test Definition Tutorial #1b — Run 7 - Filter-
Sourced Filter Data:0. Open the "Experiment Data" folder. Open the "Filter-Sourced Multi-

Volt Hysteresis Data:1" Task by double-clicking it.

Because of a mismatch between archive input and output in an older version of Vision, it is
possible that the data recovered from the archive are corrupt. Only a limited distribution in-
cluded this error, but it must be accounted for. For this reason the Corrupt Data Recover dia-
log will appear. In almost all cases, simply click "Yes" to recall the data. The Collect/Plot
Filter Task configuration dialog will then appear for configuration review.
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[R Tutorial #1b - Run 7 - Fiter-Sourced Fiter Data:0
+- b Experiment Design
=[] Experiment Data

51 Auto ETD Summany:1

B8 Tutorial 3.0 V Hysteresis Data:1
& Tutorial 4.0-Volt Hysteresis Data:1
B8 Tutorial 5.0 V Hysteresis Data:1
--—.._____________& Tutorial Composite Hysteresis Data:1
¢ i} Fiter-Sourced Multi-Volt Hysteresis Data:1

= Demo General Info ETD Appending for Vision Manual:0

I

i1

&

Figure 1 - Regraph the Filter Data Source Filter Data.

Tutorial #1b2 - Run 3 - 3.0-Volt/10.0 ms Hyst. + Plot Fiter:0
Tutorial #1b - Run 4 - 3 & 4-V/10 ms Hysteresis - Fitters:0
R Tutorial #1b - Run 5 - 3, 4 & 5-V//10.0 ms Hysteresis+Fiters:0

L£] 3.0-Vokt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.:1
E 4.0-Vol/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.:1

E 5.0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.:1

Immediate Hyperink(s) Appended to the DataSet Archive:D
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Corrupt Data Recovery X

Yes ‘ No

Corrupt Data Recovery

As the result of an error in Vision 4.9.x 4.10.x
your archived Filter Task data may be corrupt
This will only be the case if your input data source appears to be of type:

Collect{Plot Filter
Is the Filter input data of this type?

* If it is not of this type, click "No". Vision will attempt to
recover the data.

* Ifit is of this type, click "Yes". If the data are not properly
recovered or if Vision crashes, return to this point and click
"No". Vision will attempt to recover the data.

* If the Task icon in the Archive ETD appears unusual, click
"WNo". Vision will attempt to recover the data.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
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Collect/Plot Filter Setup

oK Plot

Collect/Plot Fitter Setup  Collect/Plat Plot Setup

Collect/Plot Fitter Task Mame (60 Characters Max.) @
Filter-Sourced Multi-Volt

[T No Execute

Data Type
| Callect/Flab Fiter [
Hysteresis
Simple Pulse
PUND
General Pulse
Leakage
Charge
Piezo
Fiezo-D
Custom Measuremeant
Hysteresis Filter
C.'.--IV..

Advanced C/V
v

RTG6A Import Filter

Single-Trace Loop Average Fitter
Multi-Trace Average Filter
Single-Trace Math Filtter
Two-Trace Math Fitter

Sensor Collect/Plot Fitter
Parasitics

Compensation Filtter

Multi-Trace Loop Average Filter
Single-Poirt Fitter

Subsample Fitter

Smoothing Fitter

Piezo Filter

Advanced Piezo

Transistor Cument

Transistor IV hd

Comments (511 Characters Max_)

Demonstrate the Collect/Plat Fitter Task corfiguration and execution for the Main Vision Manual. Take input
fram another Collect/Plot Fiter Task. That Task is configured to collect 3.0-Violt, 4. 0-Violt and 5.0-Wolt
Hysteresis data on theRTI 4/20/80 PNZT Intemal Reference Femoelectric A Capacitor.

Task Selector

N = 1. Left Mouse Selects
Add Task Single tems.
2. Left Mouse + Shift Key
Selects Consecutive
tems
3. Left Mouse + Ctd Key
Selects Muttiple

-

Set Collect/Plot VDF Impaort

|7 Read Data From Vision File

Set Run-Time Table Export ‘

[T Run-Time Text File Table

Export

V7]

Respond to Nesting Branch [

Beep On Execute i
[Corfigure in Tools->Options)

C/P Fitter Version: 5.27.0 - Radiant Technologies, Inc., 1599 - 7/06/20

RADIANT/Z
TECHNOLOGIES. mc._AT'

121

Figures 2 and 3 - Corrupt Data Recovery Dialog and Collect/Plot
Filter Configuration Dialog.

Close the configuration dialog by clicking Plot. The dialog will close and the data plot will
appear. Note that the data represented below now come from the 4.0-Volt, 5.0-Volt and
6.0-Volt measurement of a 100 pm X 100 pm 4/20/80 PNZT sample.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
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Collect/Plot Filter - Regraphed Data EI@

Composite Hysteresis — Filter Data Source
Tutorizl #1b Demonstration for the Vizion Help Pages

]

Tusterial Cornprsite Hystoresis Dot &P Filter: 1 Tuerial Cornprasite Hysteresis Datr &P Filter: 1 i:i }\I:f;lz gﬁ?:f&i::;lg:m-‘:ﬂ

Tutorial Composite Hyskeresis Data: 5P Filter: 1 Exzcution Count: 1

30+ S Ratup <l

Plot Data on Filtering
20 Input Task Type: Collact Plot Filter
Input Tasks: 1

(=]
1

Task Typa: Collzet/Plot Filtar
Task Name: Tutorial Composite Hy
Execution Count: 1

i
(=]
1

I T ITrrrrrrTr rrrrr rrrrrraIrr TR arrr reraTDg

FPalarzation (uCicmZ)
9

e e e e e San_',p e

-204 Plot Data on Filtering
Input Task Tyvpe: Hystarasis
-2 Input Tasks: 3
LLLLL L L L LU L L L L L L Ll ¥
1 L L L] 1
5 4 3 = - 0 2 : 4 5 7 o
Voltage

Figure 4 - Filter Data Source Filter Data.
Step 2 — Adjust the Grid Lines.

With the cursor in the plot window, click the right mouse button. A menu will appear that
shows the options for manipulating and customizing the plot.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
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sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 123

Collect/Plot Filter - Regraphed Data EI@
Composite Hysteresis — Filter Data Source n
Tutorizl #1b Demonstration for the Vision Help Pages
Tuterial Compesite Hysteresis Dua: P Filter: 1 Tuteriall Comprsite Hysteresis Duta: &P Filter: 1 g;i iﬁz {;311:-[;11;:;;‘1_\[31&-‘-&
Tutorial Compasite Hysteresis Data: TP Filter: 1 Execution Count: 1
C Viewing Style > T
04 SEBBIEEREDE Satup Codddde
- Border Style * Plot Data on Filtering
2040 Font Size ¥ )
- . . Input Task Twvpe: Collzet/Plot Filter
_ fPlot Customization v Show Legend Input Tasks: 1
3 C
E T Popup Menu Mumeric Precision »
5 -
= E Plotting Method ¥ Task Type: Collect/Plot Filter
5 T Data Shad " Task Name: Tutorial Composite Hy.
Il - ata shadows Exszcution Count: 1
é_-.:.-: Grid Options ¥
o -
= Include Data Labels SRR Satup CaLCuads
—2'3-: Mark Diata Points Plot Data on Filtering
" C Show Annotations Input Task Tvpe: Hvsterasis
C Undo Zoom Input Tasles: 3
LLLl
- ]
[ Maximize...
-3 -4 E -2 - 5 F 3
Custernization Dialeg...
Export Dialog...

Figure S - Right-Clicking on the Plot Surface Produces a Popup
Menu.

First select "Grid Options>Show X and Y Axes Grid Lines". Grid lines will appear on the
plot.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 124

Tutorial #1% Demonstrstion for the Vision Hatp Papss
L o — Y . [ [T —_—— ] $ﬁ Imm“ Cﬁ?ﬁl%:;utt’:d:iﬂo
Tucrial Carsposite Hysersos (e £9 Fillar; 1 Exscution Count; 1
0 - SEBEBRENEEND fatng COCOOTO
b ]
Viewing Style Plot Drata on Filtering
20 Border Style »
_ Inpst Task Type: Collect/Flot Filtes
» Font Sz ! st Tasks: 1
g 0 » | Show Legend
% Mumeric Precision H] Tnt'l'ypu l'_',nllm mﬂ[ Filtar
5 o pmng Method 3 Task Nama: Tutorial Composite Hy
E.m Data Shadows ]
] )
Grid Qptions 20 50 Grid Background Bands PRI falup COCSGTT
=20 Include Data Labels Bold Grid Lines Plot Dhata on Filtering
Mark Data Points Grid im Front Tnprot Task Typs: Fiystarsest
- »" Show Annotations Extend Y Axis Tick Marks Inprut Tasks: 3
Unde Zoom Showr X and Y Axis Grid Lines v
Maximize... Show ¥ Axis Grd Lj i ’
Customazation Dialog... Show X Axis Gnd Lines
Export Dialog... »  Hide Grid Lines

tegraphed Dft:

Composite Hysteresis — Filter Diata Source
Tureeial = Demenarstsos foe ths Visses Halp Pagss I

— — Task Type CollectPlot Filsar

H " = : - g 4 1
Tuerial Coreposin Hyseresa P Filter: 1 Tredoral Compesiin Hysieross Deis: CF Fillr: 1 sl Taena: Filt P
Tuerial Corrpomis Hysores, P Faltar- 1

30+ SRR fatyp <o
Plot Data en Filtering

1 Input Task Type: Colbect/Plos Filter
Input Tasks: 1

0
LA

Taskk Type: Collect/Piot Filter
Task Mama: Tuterial Composits He:

-1

P ol rization (uiC jam 2

-2 Plat Data cn Feltenng
Input Task Trwpe: Hesterssis
N Tngut Tasks: 3

fi

Figure 6 - Add Grids to the Plot.
Step 3 — Adjust the Plotting Method.

Next select "Plotting Method>Points". Points will be displayed and the plot will "fatten" up.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
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4 Collect/Plot Filter - Regraphed Data [r= =]
Compaosite Hysteresis — Filter Data Source "
Twtorial =1t Demonstration ©r the Vision Help Pages i f
T nauluu'xa"u P il 1 Tutriall Commgrsine Eu 2P Pl Task Type: Collzet/Plot Filter
- - : . Task Name: Filter-Sourced Multi-Vo
Twicrial Cormgrasite Hysiorwsis Dais: CP il 1 Ex=scutton Count- |
l:-: Viewing Style - SRR Batup SOOI
o 9 Plot Data on Filtenng
. Border Style »
“T Input Task Twpe: Collect/Plot Filter
. E Fant Size * Tnput Tasks: 1
E 104 » Show Legend
3 N E MNurnesic Precision 4 :r.lii».'TS-'DE' Collect: ?I.ot Filter
E B plﬂlﬁl’lg Method 3 Point Task Name: Tstonal Composite Hy:
m E Exzcution Couat: 1
P Data Shadds * » Line
- &
19 - ) .
o Gnd Dptl i * Ba" e e e e e e e Séu_',p R
2 Include Data\ abels Area Plot Data on Filtering
E Mark Data Poilts Stick Input Task Tvos: Hist
Collect/Plot Filter - Regraphed Data \ =
Composite Hysteresis — Fijter Data Source N h
Tratorizl =16 Demonstration for the Yision Help Pages *

Tuserial Commposiee Mysieress Du: &P Filer: 1

Tworial Cormprosie Hyseress Date 5P Filer: 1

Tulgrial Compreie Myseness Deas CF Files: 1

20

104

o<

-104

Folarizafion (pCiom)

Vohage

Task Tvpe: CollzctPlot Filter
Task Iame: Filter-Bourced LIulti-Vo
Executton Count: 1

SERRFRRRRIFE Betup dO<dCdds
Plot Data on Filtening

Input Task Twpe: Collzct/Plot Filter
Input Tasks: 1

Task Type: CollectPlot Filter
Task Name: Tutormal Composite Hy
Exzcution Count: 1

e e e e e e e SI’I.'IAP e
Flot Data on Filtering

Input Task Tvpe: Hysterssts
Input Tasks: 3

Figure 7 - Set Plotting Method to "Point".

Step 4 — Zoom in on the data.

Now, zoom in on your data. Place the cursor in the upper left corner of an imaginary box that
will contain only the data of interest. Click and hold the left mouse button. Drag the cursor
down and right until the data of interest is enclosed in the box. Release the mouse button.
The area enclosed by the box will be enlarged to fit the viewing field. Zoom in again on a

subset of the zoomed data.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
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Collect/Plot Filter - Regraphed Data

[= o sl

Tuicriall Comnprete Hyskeress Data: 5P Filker: 1

Tuicriall Somprsite Hysteresis Deta: P Filker: 1

Composite Hysteresis — Filter Data Source
Tutorizl $1b Demonstration for the Vision Help Pages

Tubarial Camgrsite Hysteress Data: &P Filier: 1

30+
Region of Interest

20-

=] =}
1 1
TTTT TTT1T

Folanzation {pCimz)
g

204

-3

FTTT

5 1 2 -2 L

T T 1T T T 1

Voltags

~

Task Type: Collect/Plot Filter
Tazk Name: Filter-foureed Multi-Vo
Execotion Count: 1

SRR R e Ratyp e
Plot Data on Filtering

Input Task Type: Collect/Plot Filter
Input Tasks: 1

Task Tvpe: Collect/Plot Filter
Task Name: Tutorial Composite Hy:
Exezcution Count: 1

PEREIIEIEREEEDD Satup CCOoos
Plot Data on Filtering

Input Task Twpe: Hysterasis
Input Tasks: 3

Figure 8 - ""Rubber Band" a Region of Interest to Zoom in on Using

the Left Mouse Button.

Collect/Plot Filter - Regraphed Data

= S

Tuterial Corngesite Hy=toresi= Dota: C/P Filier: 1

Tuorial Compsite Hystenesis Data: &P Filler: 1

Composite Hysteresis — Filter Data Source
Tutorizl #1b Demonstration for the Vision Help Pages

Tutewiaal Cornpresite Hy=toresi= Doty C/P Filker: 1

53 ]

Polanzation {pcfom2)
[
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"
[
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)
i
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Woltage

Ll

Task Tvpe: Collect/Plot Filter
Task Name: Filter-Sovrced Multi-Vo
Execution Count: 1

SRR R R Ratup <l
Plot Data on Filtering

Input Task Twvpe: Collect/Plot Filter
Input Tasks: 1

Task Twpe: Collect/Plot Filter
Task Name: Tutorial Composite Hy
Execution Count: 1

e e SE[L‘,p ey
Plot Data on Filtaring

Input Task Type: Hysterzsiz
Input Tasks: 3

Figure 9 - Zoomed Data.

Zoom in again...
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Collect/Plot Filter - Regraphed Data

(=] & ]

Composite Hysteresis — Filter Data Source
Tutorizl £1b Demonstrztion for the Vizion Help Page:
Tutarial Compasite Hyskeresis Dot TP Filter: 1

Tuitorial Comprasite Hyskeress Daty TP Filter: 1

Tuterial Conprsite Hystoresiz Data: TP Filter: 1
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Tazk Twpe: Collect/Plot Filter
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Execution Count: 1
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Plot Data on Filtering
Input Task Tvpe: Collect/Flot Filter

Input Taskes: 1

Tazk Twpe: Collect/Plot Filter
Tazk Name: Tutorial Composite Hy
Execution Count: 1
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Plot Data on Filtering
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Input Taskes: 3

£ >

Figure 10 - Re-Select Region of Interest.

Collect/Plot Filter - Regraphed Data

(=] 5 S

Composite Hysteresis — Filter Data Source
Tutorizl =1t Demonstration for the Vizion Help Pagss
Tuterial Cornprsite Hy=teresis Data: &P Filter: 1

Turerial Cornprsite Hy=teresis Dot &P Filter: 1
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Vaoltage

~

Tazk Twvpe: Collect/Plot Filter
Task Name: Filter-Sovrcsd Multi-Vo
Execution Couvnt: 1

bl e e e A e Sa[up el
DPlot Data on Filtering

Input Task Type: Collect/Plot Filter
Input Tasks: 1

Tazk Twvpe: Collect/Plot Filter
Tazk Name: Tutorial Composite Hy
Execution Couvnt: 1
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DPlot Data on Filtering

Input Task Typs: Hysterssis
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Figure 11 - Rezoomed Data.

Step 5 — Show Data Points and Labels.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
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With closely zoomed data, right-click and select Mark Data Points , then right-click and se-
lect Include Data Labels. Individual points will appear as dots and their values will be la-
beled to three decimal places.

Collect/Plot Filter - Regraphed Data EI@
Composite Hysteresis — Filter Data Source "
Tutorizl =1t Demonstration for the Vision Help Pages
Tuterial Cornprasite Hysteresis Data: &P Filter: 1 Tuterial Carnprasite Hysteresis Detr: &P Filter: 1 g:i i:::; %;T:—ti‘lt:::;‘iilli-‘-n
253 Tutorial Comnprsite Hyskeresis Duta: 5P Filter: 1 Exzcution Count: 1
35T I
. PR Satup <ol
3
35,5 = 2 on Filtering
. Border Style b
= . asic Typs: Collect®lot Filtas
Font Size L W
254 =
E Show Legend
5 253
03 Mumeric Precision ?  tpe: Collect/Plot Filter
c 152 . T b T
% z Plotting Method 3 m::_:;['unnal{}nmpn:u_H}
L Count-
5 . Data Shadows LA T
=]
N 35.0 = =
Grid Options L CRRNRRRR Batup <
4.8 Include Data Labels 2 on Filtering
48 Mark Data Points bsic Type: Hysterasis
4T Show Annotations akes: 3
14 B Undo Zoom v
.. >
Maximize...
Customization Dialeg...
Export Dialeg...

Figure 12 - Add Data Labels to the Plot.
Step 6 — Maximize the Plot.

For a better view, right-click and select Maximize.... The plot will be expanded to fill the en-
tire screen. To return to normal, click in the blue field at the top of the plot or press "Esc".
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Click Here or Press ‘Esc’ to Retum

Tutorial #1b Demonstration for the Vision Help Pages

Composite Hysteresis — Filter Data Source
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Figure 13 - Maximized Plot View.

Step 7 — Unzoom the Data.

To return to an unzoomed view, right-click and select "Undo Zoom". Data points and labels
become very obscured, so right-click and select those options again to disable them.

Step 8 — Customization Dialog.

Multiple plotting attributes can be altered at once by right clicking and selecting "Customiza-
tion Dialog...". A dialog with several tabbed pages appears that allows wholesale plot chang-
ing. Some of the options that can be changed include:
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Figure 14 - The Customization Dlalog
1. Relabeling plot title and subtitle
2. Changing font size
3. Adding or removing grids in both X and Y directions
4. Changing numeric precision of data
5. Changing plot type (line, point, etc.)
6. Marking or unmarking data points
7. Enabling data shadows
8. Changing axis scaling — Automatic or manual, linear or log for X and Y axis inde-

9.

pendently.
Changing color of certain plot regions.

10. Changing color, line type and point type of plotted data.

Please exercise any or all of these options on your tutorial DataSet.
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P - Plot Annotations

P.1- Discussion

Vision offers the ability to add annotations to any data plotted in a data dialog. (Data, such those
recalled from Filter Tasks plotted in a plot window cannot have annotations added. This is be-
cause plot windows cannot have menus associated directly with them.) Annotations may be of
the form:

Line - Solid, dashed or dotted.

Rectangle - Solid, dashed or dotted.

Ellipse - Solid, dashed or dotted.

Text - Tiny, small, medium, large, very large.

Symbol with Text - Open or filled versions of dot, square, diamond, triangle up, triangle
down. Also a plus (+) or a cross (X). The user will be offered the opportunity to type text
to associate with the symbol.

6. Symbol without Text - Same as Symbol with Text except no text will be added.

SNk W=

Any of the annotation types may have their colors independently adjusted. Black, blue, red,
green and yellow are immediately available. Custom colors can also be configured. For most an-
notations, the selection of type and/or color must be made before the annotation is applied. For
example if a blue dashed line is configured, subsequent lines will be blue and dashed until the
configuration is changed. The type and color of an existing annotation cannot be changed. One
exception is text size. If the text size selection is changed, all visible text will have its size
changed.

Annotations also may not be moved, once placed on the plot. Individual annotations cannot be
removed. However, a Reset option will remove all annotations from a plot.

Annotations may be placed on data displayed either from a QuikLook measurement or as a result
of data recall from a DataSet Archive. When annotations are written to a Task that is recalled
from a DataSet Archive, the annotations will be written to a file located in
C:\DataSet\Annotations. The file will have a name that is particular to the DataSet, Executed
Test Definition (ETD) and Task, once the dialog is closed. In that way, the annotations are per-
sistent and will reappear the next time the Task is recalled from the Archive. Removing the file
will clear the annotations from the plotted data. It is for reasons such as these that Task names,
CTD names and DataSet names should be unique and descriptive. It is possible that duplicate
names can cause an annotation file to be associated with the wrong Task. CTD names and/or
Task names that contain characters that are illegal in file paths and names may cause the annota-
tions to fail to be saved.

Note that the annotations capabilities are offered as a convenience for the Vision user. The limi-
tations specified above show that Vision is not intended to be a general purpose graphical pro-
gram.

P.2 - Configure and Add Annotations
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All annotation configuration and insertion happens within a dialog that is displaying measured
data.

Step 1 - Recall Data from any of the Hysteresis Tasks in the DataSet.

Locate and double-click the selected Task in the DataSet Archive.

Vision - Tutorial #1b

File Explorer View Jools Quiklook Editor DataSet Library Data Plotting

By B G B [0S B B L

=-|DE| Tutorial #1b
=-elB Tutorial #1b - Run 7 - Fitter-Sourced Fitter Data
Q 3.0-Volt/10.0 mg Hysteresis - 1.0 nF Int. Ref. Cap.
B8 Tutorial 3.0V Hysteresis Data
Q 4.0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.
B Tutorial 4.0-Voht Hysteresis Data
E 5.0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.
B8 Tutorial 5.0 V Hysteresis Data
& Tutorial Composite Hysteresis Data
B8 Fiter-Sourced Multi-Viokt Hysteresis Data
=t Archive
IR Tutorial #1b1 - Run 1-3.0-Volt./10.0 ms Hysteresis:0
IR Tutorial #1b1 - Run 1 - 3.0-Volt./10.0 me Hysteresis:1
IR Tutorial #1b2 - Run 2 - 3.0-Volt/10.0 ms Hysteresis w/Fitter:0
IR Tutorial #1b2 - Run 3 - 3.0-Volt/10.0 ms Hyst. + Plot Fitter:0
IR Tutorial #1b - Run 4 - 3 & 4-V/10 ms Hysteresis - Fiters:0
IR Tutorial #1b - Run 5- 3, 4 & 5V/10.0 ms Hysteresis+Filtters:0
IR® Tutorial #1b - Run 6 - Multi-Volt Composite Data:0
IR Tutorial #1b - Run 7 - Fiter-Sourced Fiter Data:0
T& Experiment Design
2] Experiment Data
[51] Auto ETD Summary:1
L4 3.0-Volt/10.0 ms Hysteresis - 1.0nF Int. Ref. Cap.:1
DoubleClick the B8 Tutorial 3.0 V Hysteresis Data:1
Hvsteresis Task ——I| E 4.0-Volt/10.0 ms Hysteresis - 1.0 nF Int. Ref. Cap.:1

\_\ B Tutorial 4.0-Volt Hysteresis Data:1

- & - E- E- -

5.0-Volt/10.0 me Hysteresis - 1.0nF Int. Ref. Cap.:1
B8 Tutorial 5.0 V Hysteresis Data:1
& Tutorial Composite Hysteresis Data:1
B8 Fiter-Sourced Multi-Volt Hysteresis Data: 1

'_u Demo General Info ETD Appending for Vision Manual:0

‘l Immediate Hyperfink(s) Appended to the DataSet Archive:0

Figure 1 - Locate and Open the Task for Data Review.

a5

Review and close the Task configuration dialog.
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Hysteresis Setup
Hystarasis Task Name (60 Chars Max )

)-¥olt/10.0 ms Hysterssis - 1.0 F Int. Ref. Cap. |

[ 1o Execute
Executed

0K

Configsred
07/28/20 11:31:52

Center Data Before Phlax, +Pr
and Ve Caleulation

r Smooth Data Befors PMax, =Pr
and =Ve

Set Sample Info

Adjust Parameters in

Adjust Params ([ R 00

Set SENSOR. 1 rSENSDRlE.nahled.

072820 11:37:48 | 2

X
DRIVE Signal Parametars Sampls Pacamators @
DRIVE Profile Ts Max Voltag: Hyst. Offset Period (ms)
oS R e | = (‘\) | Sample Area (cm2)
Sat Amplifiar 5 0 10
From File 4 00001
Standard Monopol
penesE Menopels Amplifier  Max Fisld (KV/em) Fraquency (Hz) Sample Thickness (um)
Braview Profila
Fatemal | 166.67 | ‘ 1.00:02 | 03 |

[ Spacify Profila Max Voltazs
[ ] Specify Profile Max. Fisld (ikV/em)

Amplification and Unmeasured Siznals

Manual

[ Preset Loop
Pre-Loop Delay (ms)

1000

Set SENSOR 2 |— SENSOR 2 Enabled

Sat Hysterssis VDF Import

| Read Data From Visien File (VDF/*.vis)

Set Run-Time Export

| Run-Time Text Fils Table

Comments (511 Characters Max)

Farroslectric A Capacitor

Internal Reference Elements

=

Enable Reference Capacitor
1.0 oF (Max = 30 Volts)

= Enable Reference Resistor

2.5 M-Ohm =0.1% (Max = 100 Volts)

= Enable Referance Ferroslectric
(Max = 12.0 Volts)

FE Cap Stats
[ Cap AEnable
[ CapB Enable

Start with Last Amp Valve [
Auto Amplifieation [=7]

Demonstrate the Hysteresis Task confiruration and execution for the Main Vision Manual-Tutorial T H - Create a Test Definition. Do a 5.0-Volt/10.0 ms standard bipolar measurement on the 420/80 PNZT Internal Reference

Hysterasis Version: 5.27.1 - Radiant Technologies, Ine.

V2

. 1999 - 720120

Respond to Nesting Branch Reset [~

Besp on Execute

(Confizurs in Tools->Options) [ “

RADIANT/7
TECHNOLOGIES, mc,i{

Figure 2 - Close the Recalled Configuration Dialog.

Configure and close the Plot Setup dialog. Ensure that the Display Tabbed option is un-
checked. Annotations (and cursors) are not yet available from the tabbed data display.
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Regraph Plot Setup

X
o
Quik Look Plot Setup
Plot Title (60 Characters Max.) Plot Subtitle {60 Characters Max.) @

5.0-Volt/10.0 ms Hysteresis Data |

4/20/80 PNZT Intemal Reference Femoelectric A Capacitor |
Plot X Axis Label {60 Characters Max.)

Plot ¥ Axis Label (60 Characters Max.)

Voltage | Polarization (pC/cm2) |
User Self-Prompt (60 Characters Max.) Data Label (32 Characters Max.}
| Hysteresis Data
Parameter to Append to Prompt Plot Fitter

" - -
G e

p Voltage Offset ot Voltage
Capacitor ID m| Momalized Capacitance (uF/cm2) Vs Voltage
Die Column Plat Field (V/cm) Polarization (iiC/cm?2) Vs Time {ms)
Die Row Centered Polarization (pC/em2) Vs Time (ms)
DRIVE Voltage

CiuF)/V Vs Time
Nomalized CiuF/cm2)/V Vs Time (ms)
Charge (uC) Vs Voltage
Centered Charge {pC) Vs Voltage
T Centered Charge {pC) Vs Time {ms)

Experiment Title
Hardware Present T
Hardware: Emor

Hysteresis: A (Loop Area)
Hysteresis: CMax-Eff

Hysteresis: Cument Electric Field (kV/cm) [T Display Tabbed gﬂgm :mﬁ% 3: %Dnr'lt:g\';s}
Hysteresis: Cumrent Field (kV/cm) Instantaneous Currert {(mA) Vs Voltage
Hysteresis: Curent Period hd

Instartaneous Currert {mA) Vs Time {ms)

Comments (511 Characters Max )

Demonstrate the Hysteresis Task configuration and execution for the Main Vision Manual: Tutorial |.H - Create a Test Definition. Do a 5.0-Volt/10.0 ms standard bipolar measurement on the
4/20/80 PNZT Intemal Reference Femoelectric A Capacitor.

Ve
Figure 3 - Configure the Plot Type and Labels and Close the Dialog.

The data display dialog appears.

Step 2 - Configure the line type.

In the dialogs menu, go to Configure Annotations->Configure Lines->Line Type->Dotted.

Hysteresis Response
Cursors  Data Reporting  Configure Annotations  Add Annctation
Configure Lines ¥ Line Type * [+ Thin Solid
Configure Text ¥ Line Color ¥ Medium Solid
Configure Symbols * 10.0 ms Hvsteresis ] Thick Selid
Vhax T T wtermal Rafrence Farroslectric A Dashed
5.00 |
E Dotted
Max. Fiald (kV/em)

Figure 4a - Select the "Dotted' Line Type.

The dialog Annotation indicator will change from "<<Ready>>" to "Line Type Set to Dot-
ted".
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Annotation

<<Ready>>

Annotation

Line Type 8=t to Dotted

Figure 4b - The Dialog Annotation Indicator.

Step 3 - Configure the line color.
In the dialogs menu, go to Configure Annotations->Configure Lines->Line Color->Custom.

Configure Annotations = Add Annotation

Configure Lines » Line Type »
Configure Text * Line Color * » Black
Configure Symbals > |t/10.0 ms Hysteresis ] Blue
720 Bizfrence Faoelectric A Red
Green
Yellow

20
/ Custom

Figure 5 - Select the '""Custom'' Line Color.

A standard Windows color selection dialog will appear. Use the dialog to select any color.
Then click OK.

Color * Color *
Basic colors:
[ _ SmEeE el b 8 |
N | HMrEFEFENEN
uu HEEEEENEEN
N | EfEEEEEN P
N | Al EEEEEN
LN EEEETE
Custom colors:
oo el el ol o — oy
e o [1] o 17
Define Custom Colors > Define: Custom Colors 3> ColariSglid Lum: Blue:
Cancel oK Cancel I Add to Custom Colors {

Figure 6a - Windows Custom Color Dialog.

The dialog Annotation indicator will change from "Line Type Set to Dotted " to "Custom
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Line Color Set: Red = 1t - Green = gg - Blue = bb". In the example rr = 53, gg = 187 and bb
=67.

Annotation

Line Tyvpe Eﬁ:f to Dotted

Annotation

Custom Line Color 3et: Bed = 533 - Green = 187 - Bluoe = 67

Figure 6b - The Dialog Annotation Indicator Change.
Step 4 - Insert an Ellipse
In the dialog menu, select Add Annotation->Add Ellipse.

Add Annotation
Add Line
Add Text L
Add Rectangle
Add Ellipse
Add Symbol (With Text)
Add Symbel (Mo Text)

Reset

Figure 7a - Initiate Ellipse Insertion.

The dialog Annotation indicator will change from "Custom Line Color Set: Red = rr
- Green = gg - Blue = bb" to "Adding and Ellipse Annotation - Left-Click First End
Point".

Annotation

Custom Line Color Set: Bed = 53 - Green = 187 - Blue = 67 |

\* Annotation

Adding an Ellipse Annotation - Left-Click First End Point |

Figure 7b - The Dialog Annotation Indicator Change.

With the left mouse button, click anywhere on the plot surface. This first click does not de-
fine an annotation limit, but just initiates the plot selection. This additional first click should
only need to be performed once. There will be no change in the Annotation indicator. Posi-
tion the mouse at one corner of an imaginary rectangle that will define the boundaries of the
ellipse. Click the left mouse button.
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0178, -11.138 3.0-Volt/10.0 ms Hysteresis Data
42080 BNET Intemnal FafSrence Femoslactric A Capacitor
33-5
20
[ Left Button was Clicked
[ Approximately Here
I= 101
5
s of
204
-35-5
5 4 2 2 A 0 1 2 2 2 5
Voltage
r Annotation
Adding an Fllipse Annotation - Laft-Clicl 8zcond End Point |
Figure 8 - On First Button Click The Dialog Annotation Indicator
Changes.

The dialog Annotation indicator will change from "Adding and Ellipse Annotation - Left-
Click First End Point" to "Adding and Ellipse Annotation - Left-Click Second End Point".
Position the mouse at the desired location of the opposite corner of the defining rectangle and
left-click. The ellipse appears within the rectangular boundaries defined by the two mouse
clicks. The Annotation indicator is reset to "<<Ready>>".
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5.0-Volt'10.0 ms Hysteresis Data
4/ 20080 PHET Intemal ReBrence Fempalactric A Capacitor

20+

=y
L=1
L

Left Button was
Approximately

Paolarization (pcicmz2)

-0 -

-0 -

a
Voltage
Annotation

1

<<Ready>> &

Figure 9 - The Ellipse Appears.
Step 5 - Reconfigure the Line Type

In the dialogs menu, go to Configure Annotations->Configure Lines->Line Type->Thick Sol-
id.

Configure Annotations  Add Annctation

Configure Lines > Line Type b Thin Solid
Configure Text ¥ Line Color * Medium Solid
Configure Symbols * |/10.0 ms Hvsteresis ] Thick Solid

o T wtermnal Fefrence Fempelactric & ashed
E +  Dotted

Line Type Set to Thick Solid 4 |
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Figure 10 - Line Type to Thick Solid.

Step 6 - Reconfigure the Line Color

In the dialogs menu, go to Configure Annotations->Configure Lines->Line Color->Red.

Configure Annotations = Add Annotation

Configure Lines * Line Type L

Configure Text b Line Color b Black

Configure Symbols * t/'10.0 ms Hvsteresis ] Blue
LA MIT Intzmal Fefrenos Famoalactric 4

Green

Yellow
/ +  Custom

Annotation

30

Lins Color Bzt to Rad M

Figure 11 - Line Color to Red.

Step 7 - Insert a Line

In the dialog menu, select Add Annotation->Add Line. The Annotation will change to "Add-
ing a Line Annotation - Left-Click the First End Point".

Add Annotation
Add Line

Annotation

Adding a Line Annotation - Left-Click First End Point

Figure 12 - Initiate Line Insertion.

Position the mouse at one end of the desired line and left-click. The Annotation will change
to "Adding a Line Annotation - Left-Click the Second End Point".
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-2.072, 0.000 5.0-Volt/10.0 ms Hysteresis Data
4/ 20,80 PNET Int=mal Refrence Fampelactric A Capecitor
=k ol
201
T ;
=R L eft-Click Here
(=)
i -
=
s o°F
G L
] B
5 [
O AT
£ 10 C )
: “
b
= ’
o204 -
L N
Voltage
Annotation
Adding a Line Annotation - Left-Click Szcond End Point |

Figure 13 - Location of First Line End Point.

Position the cursor at the desired location of the opposite line end point and left-click. The
line appears in the configured type and color and the Annotation indicator is reset to
"<<Ready>>".
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5.0-Volt'10.0 ms Hysteresis Data
420080 PNET Int=mnal Fabrence Famoalactric A Capacitor

304

=y
L=} L=}
L L

Polarization (pcicmz)

-2 -

~a0-

<< Flaady>>

-2 -2 -1 a 1 2 2 4 5
Voltage
Annotation

Figure 14 - Line is Inserted.

Step 8 - Configure Text Color

Go to Configure Annotations->Configure Text->Text Color->Blue. The change is indicated

in Annotation.
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Configure Annotations | Add Annotation

Configure Lines >
Configure Text ¥ Text Size L |
Configure Symbuols ¥ Text Color * " Black
+a Blue
Red
20 Green
Yellow
0 Custom

Annotation
Text Color Sat to Blue ¥

Figure 15 - Set Text Color to Blue.

Step 9 - Add Text
Go to Add Annotation->Add Text

Add Annotation
Add Line
Add Text
Add Rectangle
Add Ellipse
Add Symbol (With Text)
Add Symbel (Mo Text)

Reset

Figure 16 - Initiate Text Insertion.

Annotation will indicate "Adding a Text Annotation - Left-Click Text Location". Position the
cursor to the position at which the text is to start. Text will be written to the right of that loca-
tion. Click the left mouse button.
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a0 Left-Click to Add Text

20+

[=]

=
1
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrruoeria

E‘nlarization (HCiem2)

[=]

o0

-201

oltage

Anngtation

Adding a Text Annotation - Left-Click Text Location |

Figure 17 - Indicate the Position of the Left-Most Character.

A dialog will appear in which up to 48 Characters may be written. Set the insertion text and
click OK. Note that many Hysteresis PE loops will show a gap between the first and last
measured points. In the data represented here, the gap is inconsequential. The annotations are
used for tutorial purposes only.

Set Limited Text Value 4

Radiant Technologies 4/20/80 PNZT 5-V Response |

Ve

Figure 18 - Write the Text to be Inserted (48 Characters Maximum).

The text will appear. From Figure 19 it is apparent that proper positioning of text will take
some practice. Note, once again, that Vision is not a drawing program. It makes use of some
of the tools that are available in the plotting library to offer annotations. The positioning of
the annotations in these example figures is highly inexact.
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0.967, 28.128
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20
& 104
E =
s [Radiant Technologies 4/20/80 PNET)
= X
s 0T
= [
]
= [
& -0+
n .
i
-0 -
i o

Voltage
Annotation

<< Bleady>>

Figure 19 - Inserted Text.
Step 10 - Set the Symbol Type

Go to Configure Annotations->Configure Symbols->Symbol Type->Solid Triangle Up (or
other symbol type as desired).
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Configure Annotations | Add Annotation
Configure Lines ¥

Configure Text ¥

Configure Symbols » Symbol Type > Open Dot

Symbol Color * '« Solid Dot

=0 Open Square

Solid Square
Open Diamend
Solid Diamond
Open Triangle Up

-
(=]

nt Technologies 4/20/80 PNEZT 5-V|Response

Solid Triangle Up
adiant Technologies 4/20/80 PNET] 5V Response

Open Triangle Down

(=]

ation (pCicm2)

Solid Triangle Down

Annotation

Svmbol Tepe S=t to Closed Triangle Up |

Figure 20 - Set Symbol Type to Solid Triangle Up.

Step 11 - Set the Symbol Color

Go to Configure Annotations->Configure Symbols->Symbol Color->Custom and select an
appropriate color.
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Configure Annotations = Add Annotation

Configure Lines »
Configure Text > |
Configure Symbols > Symbel Type > ]
Symbol Color » [+ Black
20 Blue
Red
20 Green
Yellow

C m
& 10 7L

Color

Basic colors:

_ e e § B

N ol § § |

ERNEEEEEN

ENEEEEEN

AN EEEEEN

1 8 8 0 Inl Im

Custom colars

- Huez e 720

Crr-rrrrr SatZ Gre'_en-
Define Custom Colors > C"l‘"ls"“d Lum: E Blue: El

Cancel Add to Custom Colors
4 Annotation

Custom Symbol Color Sat: Red = 120 - Green = 64 - Blue =0 I

Figure 21 - Set Symbol Color to a Custom Value.

Step 12 - Add a Symbol with Text
Go to Add Annotations->Add Symbol (With Text).

Add Annotation
Add Line
Add Text
Add Rectangle
Add Ellipse
Add Symbel (With Text)
Add Symbol (Mo Text)

Reset

Figure 22 - Initiate Symbol with Text Insertion.

Position the mouse cursor at the location the symbol is to be inserted. Text will appear to the
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right of the symbol. Left-Click the mouse.

-2.373, -36.192
il
" Left-Click
20+
& 104
E -
'] [Radiant Technologies 4/20/80 PNZT)
= -
S °F
T
Ll "
= [
& 104
C Y
N
- !
20 == -
-2

Voltage

Anngptation
Adding a Svmbol Annotation with Text - Left-Clicl: Symbol Location

Figure 23 - Specify the Symbol Location.

A text input dialog will appear that allows up to 48 characters, that will accompany the sym-
bol, to be specified.

Set Limited Text Value *

carel

5.0-Volt Hysteresis in Multi-Volt Study |

E

Figure 24 - Specify the Text to Accompany the Symbol.
Specify the Text to be associated with the symbol and click OK . The dialog will close and
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the symbol and text will appear at the location indicated. Once again, practice is needed to
properly locate the text.

2.152, -19.258

5.0-Volt Hysteresis in Multi-Velt Study

adiant Technologies 4/20/80 PHET,

Pnlarizatinn'(uﬂfcmi}

Voltage

Annotation
<< Ready>>

Figure 25 - Symbol with Text.

Step 13 - Recover the Annotations.

Close the dialog. Open a Windows Explorer and examine c:\DataSets\Annotations. A file

will appear at that location that records the annotations for the particular Task in the particu-
lar DataSet and at a particular date.
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Home Share View e
4. Cut L? hd Open Select all
= X N | M ’
w.| Copy path —j_'|' Edit Select none
Pin to Quick Copy Paste Move Copy Delete Rename MNew Properties
access #| Paste shortcut ta ta - folder - £ History DDImrert selection
Clipboard Organize Mew Open Select
<« A « DataSets * Annotations v | D Search Annotations
~
DataSets () Mame Date medified
HNTHEDINS [ ] Tutorial #1b.5.0-Violt. 10.0 ms Hysteresis - 1.0 nF Int, Ref. Cap..0.07.28.20 11,3748 AM  7/29/2020 2:38 PM
Application Notes
Database Testing
Debug
Mlahiinninn - & 2

1item

=
Figure 26 - Symbol Record File in C:\DataSets\Annotations.

Reopen the Task from the DataSet Archive. Close the configuration dialog. Edit and
close the plot configuration dialog. When the data appears, the annotations will be
restored as in Figure 27.

-2.304, -18.800
20
5.0-Volt Hysteresis in Multi-Volt Study
20
§ 10
5 adiant Technologies 4/20/80 PNZT| 8-V Response
S o
£ -10
20
20
5 4 3 2 1 i 1 2 3 4 £
Voltage
Figure 27 - Hysteresis Task Annotations Recovered from Stored Ar-
chive.

P.3 - Tabbed View Annotation Control
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On the Data Presentation dialog, click Tabbed View. A reduced-sized data presentation appears.
This consists of two tabs. The first shows the plotted data and the second the configuration and
measured parameters. The reduced view is intended for laptop presentation and other small dis-
plays. Once selected, the reduced view is permanent until Plot Tab is unchecked in the plot con-

figuration dialog of a Measurement Task.

150

- Hysteresis Data

OK Cancel
Admen Info

Tabbed View |
.

Plotied Dsts  Response Parameters
Export

Folanzation (pCfom2)

<<Ready>>

[ o Pectarge |

Valid Data

Add Elipse ‘ Resat |
Add Texd | Add Symibol | Add Symbol W/ Texd ‘ Format Arnotations |
Set Cursor Set Data Display
Mone o |Nnne w

Hysteresia Version: 5.27.1 - Radiant Technologies, Inc., 1999 - 7/20/20
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Figure 27 - Tabbed Data Presentation.

The tabbed view does not offer menus. Instead annotation control is assigned to the Add Line,
Add Text, Add Rectangle, Add Symbol, Add Ellipse, Add Symbol W/Text, Reset and Format An-

notations buttons. Exercise these buttons as desired.
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Figure 28 - Tabbed View Annotation Control Buttons and Format
Subdialog.

P.4 - Final Note

This is a preliminary set of annotation tools. Future development is expected to allow specific
annotations to be selected. Once selected any particular annotation should be able to be moved,
reconfigured or removed without adjusting other annotations. For now, the option Add Annota-
tion->Reset will completely remove all existing annotations.
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Q - Cursors
Q.1 - Discussion

As with annotations, the plotting library used by Vision offers Vision the ability to add cursors to
plotted data. As with annotations, cursors are available on Data Presentation dialogs. Filter and
Long-Duration Task data plots do not offer cursors. Finally, as with annotations, the use of cur-
sors in Vision is not a full-featured option. All cursors begin at the first measured data point and
can only be positioned by moving them, a point at a time, using the arrow keys.

There are four types of cursors:

* Mouse Display (default): the position of the mouse, anywhere on the plot surface, may be
displayed in the upper-left corner of the plot.

* Vertical Only: A vertical line traces the horizontal position of the cursor. The upper-left
corner may display the coordinates of the plotted point that the line is associated with. In
plots such as a Hysteresis PE (or PV) loop, in which there are multiple vertical points at a
single horizontal position, the line does not indicate which point it is associated with.

* Crosshairs: A vertical and horizontal line intersect at the plotted point at which the cursor
is currently positioned. The coordinates of that point may be displayed in the upper-left
corner of the plot.

» Point: A square point appears at the plotted point at which the cursor is currently posi-
tioned. The coordinates of that point may be displayed in the upper-left corner of the plot.

A "No Cursor" option removes any visible cursor and stops the coordinate display of the cursor
position at the upper-left corner of the plot.

The user may choose to display X-Data only, Y-Data only, both X and Y-Data or no data at the
upper-left corner of the data plot. If data are to be displayed, then the data reflect either the cur-
rent mouse position (if Mouse Display is selected) or the position of the visible cursor if Vertical
Only, Crosshairs or Point is is selected. Not that the displayed data are limited to three significant
digits.

Q.2 - Display the Mouse Position

By default, both the X-Axis and Y-Axis coordinates of the current mouse position on the plot
surface are displayed in the plot upper-left corner. With the Hysteresis Data Presentation dialog
shown, move the cursor about the plot, observing the position. Note that the position and coordi-
nate display are not locked to a plotted data point.
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Figure 1 - Mouse Position Display.

Select "Data Reporting->X-Only" to show only the horizontal coordinate of the cursor.
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Figure 2 - Mouse Position Display - X (Horizontal) Position Only.

Select "Data Reporting->Both to return the display to the normal, two-coordinate presentation.
Q.3 - Display the Vertical Cursor

Select "Cursors->Vertical Only". A vertical line appears at the first data point. Use the arrow
keys to advance the point with which the cursor is selected. Note that, for the hysteretic data plot
of the PV measurement it is not apparent from the line which point is associated with the cursor.
The data display presents the exact coordinates of the point.
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Figure 3 - Vertical Cursor.

Q.4 - Display the Crosshairs Cursor

Select "Cursors->Crosshairs". A horizontal line now intersect the vertical line at the point at
which the cursor is located. This removes visual ambiguity in the selected point.
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Figure 4 - Crosshairs.
Q.5 - Display the Point Cursor

The "Cursors->Point" option replaces the point of intersection of the horizontal and vertical lines
with a single point.
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Figure S - Point Cursors.

Q.6 - Tabbed View Cursor Control

On the Data Presentation dialog, click Tabbed View. A reduced-sized data presentation appears.
This consists of two tabs. The first shows the plotted data and the second the configuration and
measured parameters. The reduced view is intended for laptop presentation and other small dis-
plays. Once selected, the reduced view is permanent until Plot Tab is unchecked in the plot con-

figuration dialog of a Measurement Task.
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Figure 6 - Tabbed Data Presentation.

L1.E

The tabbed view does not offer menus. Instead cursor control is assigned to the Set Cursor and
Set Data Display drop-down list boxes. Exercise these boxes as desired.
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II - Advanced Vision Operations

A - Overview

Please note that many of the Figures in the following tutorials may appear slightly different
from the windows that appear to you within Vision as you proceed through the tutorial.
The software that you are working with changes rapidly and the help files often lag behind
these changes. The Vision Manual will be updated as quickly and frequently as possible. In
the meantime, differences between figures and actual windows will not be significant
enough to affect your use of the tutorial.

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision tester. It is de-
tailed here. A 2.5 M2 Reference Resistor and a 1.0 nF Linear Reference Capacitor are also
available and may be switched into the signal path. Or the user's own sample may be connected
to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelectric is not available
in the discontinued Precision RT66B and Precision LC tester models.

In the tutorials of series I a number of Vision program concepts and entities were introduced and
practiced for full understanding. Topics covered included:

Tasks

The QuikLook Menu

Hardware Tasks

Measurement Tasks

The Library

Test Definitions

The Editor

DataSets

9. Current Test Definitions

10. The Archive and Executed Test Definitions

11. Building a Test Definition

12. Updating Tasks in a Test Definition

13. Moving a Test Definition into a DataSet

14. Running a Test Definition

15. Recalling Archived Data

16. Filter Tasks

17. Adding, editing and deleting ETD Notes.

18. Right-click insertion of the General Information Task into a DataSet Archive.
19. Right-click insertion of the Hyperlink Task into a DataSet Archive.
20. Manipulating Plotted Data.

e ARG

These topics are enough to make Vision a very powerful custom ferroelectric measurement tool
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and will serve the needs of most users very well. However, these represent only a small portion
of the capabilities of the Vision program. This advanced set of tutorials will revisit most of these
topics and expand on them. In addition, new concepts are presented. The tutorial begins by revis-
iting the QuikLook topic - a subject that was left incomplete because there was no method of
saving the measured data. This situation is remedied in a number of ways in Tutorial I1I-B and II-
C. Tutorial II-D constructs a complete retention experiment from just a few well-chosen discrete
Tasks. The example shows how a practical real-world experiment can be constructed quickly and
efficiently. Nevertheless, you should note that the experiment of Tutorial II-D has been consoli-
dated into a single Task known as Retain, located in the Library in Hardware->Measurement-
>Long Duration. Tutorial II-E repeats the process of II-D for a complete Fatigue characteriza-
tion. As with retention, the Fatigue Task consolidates the actions of Tutorial II-E into a single
Task. Subsequent tutorials each attempt to address particular advanced features of Vision and its
Tasks.
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B - QuikLook - Saving Data to a DataSet

B.1: Discussion

In Tutorial I-B your introduction to Vision began with the QuikLook menu and an immediate
access to Tasks that could measure samples and produced data. However, the introduction was
incomplete because no method of saving those data was presented. This tutorial remedies that
deficiency, first by storing the data within Vision by moving them into a DataSet, then by export-
ing the data to target formats outside of Vision. These include the printer, a text file, Microsoft
Excel and Microsoft Word. (A fifth target, called a Vision data file, will be presented in a later
Tutorial. Plotted data can also be configured to be exported to a Windows Meta File, a JPEG im-
age file or a bitmap file.) This tutorial begins by duplicating the first six steps of tutorial I-B to
produce the data to work with.

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision tester. It is de-
tailed here. A 2.5 MQ2 Reference Resistor and a 1.0 nF Linear Reference Capacitor are also
available and may be switched into the signal path. Or the user's own sample may be connected
to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelectric is not available
in the discontinued Precision RT66B and Precision LC tester models.

B.2: QuikLook Operation.

Step 1 - Ensure that no connections are made to the Precision Tester DRIVE or RETURN
ports on the front or rear panels of the tester.

The Radiant Technologies, Inc. 4/20/80 PNZT Internal Reference Ferroelectric A Capacitor
will be measured. No samples should be connected to the measurement ports. If you prefer to
measure your own samples, please do not check the Enable Reference Ferroelectric control
on the configuration dialog. Note that this control is enabled in Figure 2.

Note that, for testers shipped prior to 2014, any selected Internal Reference Element will be
measured in parallel with any external sample connected to the tester DRIVE and RETURN
port. For testers dated 2014 or later, selecting an Internal Reference Element will disable the
measurement of the external sample. In either case, to measure your external sample, no In-
ternal Reference Elements should be enabled.

Step 2 - From the Vision main menu select " QuikLook->Hysteresis Tasks->Hysteresis '".

The QuikLook menu is shown in Figure 1 .
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Figure 1 - Select the Hysteresis Task from the QuikL.ook Menu.

Step 3 - Configure The Hysteresis Task.

The Hysteresis Task configuration dialog will appear as in Figure 2 .
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Figure 2 - The Hysteresis Task QuikLook Configuration Dialog.

Enable Reference Ferroelectric

Configure the Task as follows:

Task Name: "5.0-Volt/10.0 ms Hysteresis for Vision Manual Tutorials"
Max Voltage: 5.0

Hysteresis Period: 10.0

Enable Reference Ferroelectric: | Checked (Enabled)

Cap A Enable: Checked (Enabled)

All Other Fields: Default

Click on Set Sample Info. A subdialog appears (Figure 3).

Set Sample Information

[0):8 ‘ Canecal ‘
Eample Names (24 Characters Max ) Diz Row
Int. Ref Ferroslectric | 0
Die Column

Lot ID (12 Characters Max.)
MNA

Wafer ID (12 Characters Max.)
N/A |

v/

Figure 3 - Sample Information Configuration.
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Main Vision Manual

Add the information as follows:

Sample Name: "Int. Ref. Ferroelectric"
Lot ID:. "N/A"
Wafer ID: "N/A"

Step 4 - Configure The Hysteresis Data Plot.

Click on the QuikLook Plot Setup tab. The Hysteresis Task plot configuration dialog will ap-

pear as in Figure 4 .

Hysteresis QuikLook

OK Cancel

Hysteresis QuikLook Measurement Setup  QuiklLook Plot Setup

Plot Title (60 Characters Max.)
5.0-Volt/10.0 ms Hysteresis Task QuiklLook Demonstration |

Woltage

Plot X Axis Label (60 Characters Max.}

Show the sample PMax {uC/cm2).

User Selff-Prompt {60 Characters Max.)

Hysteresis: A (Loop Area)
Hysteresis: CMax-Ef

Hysteresis: Cument Field (kV./cm)
Hysteresis: Cument Period
Hysteresis: Curent Volts
Hysteresis: Horizortal Shift
Hysteresis: K-Eff
Hysteresis: Max As % Of Possible Max
steresis: Offset
steresis: PMax
Hysteresis: Pr
Hysteresis: -Pr
Hysteresis: Vc
Hysteresis: -Vc

Hysteresis: Cument Blectric Field (kV/cm)

Parameterto Append to Prompt

Comments (511 Characters Max.}

%-Axis Plot Options
Plot Violtage

T Piot Field fvécm)

T
T

] Display Tabbed

Demonstrate the Hysteresis Task QuikLook configuration and execution for the Main Vision Manual. Do & 5.0-Volt/10.0 ms standard bipolar measurement on the Radiant Technologies, Inc
4/20/80 PNZT Intemal Reference Femoelectric A Capacitor. Demonstrate Quik Look measurement archiving to a new and then open DataSet.

Plot Subtitle (60 Characters Max.)
Tutorial [I-8: Intemal Reference Femoelectric A Cap.

%

Plot ¥ Axis Label (60 Characters Max.}
Polarization (uC/cm2)

Data Label (32 Characters Max.)

Hysteresis Data

Plat Fitter

<<None>> {Uncentered Polarization (C/cm2)
entered Polarization (LC/cm2)

Capacttance (uF) Vs Violtage

Momalized Capacitance (pF/cm2) Vs Voltage

Polarization (pC/cm2) Vs Time (ms)

Centered Polarization {pC/cm2) Vs Time (ms)

C(pF)/V Vs Time

Nomalized C{pF/em2p/V Vs Time (ms)

Charge (uC) Vs Voltage

Centered Charge (uC) Vs Voltage

Centered Charge (1C) Vs Time {ms)

Cument (mA} Vs Voltage

Cument {mA) Vs Time {ms)

Instantaneous Cument (mA) Vs Voltage

Instantaneous Cument (mA) Vs Time {ms}

Ve

Figure 4 - Hysteresis Task Plot Configuration Dialog.

Add the information as follows:

Plot Title: "5.0-Volt/10.0 ms Hysteresis Task QuikLook Demonstration"
Plot Subtitle: "Tutorial II-B: Internal Reference Ferroelectric A Cap."

Plot X Axis Label: "Voltage"

Plot Y Axis Label: "Polarization (uC/cm2)"

User Self-Prompt: "Show the sample PMax (uC/cm?2): "

Parameter to Append to Prompt: "Hysteresis: PMax"

Comments: As Appropriate

The careful documentation shown in these figures was extraneous in Tutorial I-A, since data
were not to be saved. It was presented as an example of the type of documentation that
should be maintained in saved data. In this tutorial, the data are to be saved and the detail is
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appropriate.
Step 5 - Make the Measurement.

Click OK. The configuration dialog will close and the measurement will start. The measure-
ment will be indicated by the extinguishing of the green LED on the tester front panel and by
"Hysteresis Test: 5.0-Volt Hysteresis" appearing on the Vision status bar at the lower-left
portion of the main Vision window (Figure 5). A Stop Hysteresis Measurement? button will
also appear.

Stop Measurement?

Stop Hysteresis Measurement?

t‘( >|

| < Explorer

'Hystere5i5 Test: 3.0-Velt/10.0 ms Hysteresis for Vision Manual Tutorials

Figure 5 - Vision Status Bar and Stop Hysteresis Measurement?
Button During Hysteresis Execution.

B.3: Save the Data to a DataSet.
Step 1 - Review the Data, then select '"Save to New DataSet" before closing the dialog.

Once the hardware has finished making the measurement, the data will be presented on the
Hysteresis QuikLook Results dialog as in Figure 6. Review the dialog to familiarize yourself
with the information presented and the way that it relates to the configuration that was per-
formed. Once you are satisfied with your review, select the "Save to New DataSet" in the un-
labeled list control, then click OK.
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Hysteresis Response x
Cursors  Data Reporting  Cenfigure Annotations  Add Annctation
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=
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2001 L
Amp Level o 2069
018 Horizontal (Ve) Shift (Valts)
Offsst Valse (yCiem3) T T TR AN I T T T TR T T RN R T T ST R TE TR RN TR ANNRTRATE S |
1 T 1 T
26.383 4 -4 L : 1 4 1 2 : 4 £ Drive Profile Type
Volisgs -
|_ O faat Enabled Annotation Standard Bipolar
I— “<Rapds> | Do INot Save
Ly Save to Open Datalat
|— Eynthatic Data Plot Filter \
Mlax 5i As % P
u;m,ﬁjlmm s | Se_alact “Save to New DataSet™..
3391 ..then Click OK
P Valid Data |
Damonstrats the Hysterssts Task Quik] ook confiznration and sxecution for the Main Vision Manwal. Do 2 3.0-Volt/10.0 ma
e b T e R A e e T T T T P e e e e e bt
Deemonstrate Quikl ook meanwrement archiving to 2 new and then open DiataBst. Admin Info | Tabbed View
Hysteresis Version: 5.17.1 - Radiant Technelogias, Ine., 1999 - 7720020 Fapeat
- TECHNOLOGIES. INC _‘-T'

Figure 6 - Hysteresis QuikLook Response Dialog.
Step 2 - Create a new DataSet.

When the dialog of Figure 6 is closed, the standard DataSet creation dialog will open as
shown in Figure 7. Configure the DataSet as follows:

DataSet Name: "Hysteresis QuikLook-to-DataSet"
DataSet Path: "c:\datasets\tutorials"

Initials: As Appropriate

Comments: As Appropriate - Not recommended.
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Mew DataSet *

0K Cancel
Plzase provide the following Information. After selecting OK a new Datafet will

be crzated under the path that vou specified.
DataSet Name® Hysterssis Quikl ook-to-Datalzt |

DataSet Path®  o'datasets'totorials hysteresiz quik'ln-nk-m—c'.atasat.| Eﬂw&el

Experimanter tpC
Initials* 3-4 Characters
Comments

Comments are Not Recommended
*Requirad Fislds For DataSets

%

Figure 7 - DataSet Configuration Dialog.

NOTE: The DataSet Path control is automatically updated to assign the DataSet Name value
as the DataSet File Name, with a *.dst extension. "C:\DataSets" is the default root folder. Da-
taSets may be placed anywhere on the Vision host hard disk or on other disks on the Local-
Area Network (LAN).

Click OK to create the DataSet. The process may also be Canceled.
Step 3 - Examine the resulting DataSet.

The DataSet will be created and opened. The dialog will open to allow the CTD to be named
as in Figure 8. Name the CTD "Hysteresis 5.0-Volt/10.0 ms Data from QuikLook".

Rename CTD >

(4] 4 | Cancel ‘

You can change the name of the current test definition. This helps differentiate tests setups
{30 characters max. for DataSats ereated before Vision 5.5.0. Otherwise 60 Characters hMax )}

Hyesterasis 5.0-Volt/10.0 ms Data from CQuikl ook

Vi

Figure 8 - CTD Naming Dialog.

The CTD will contain the single Hysteresis Task "5.0-Volt/10.0 ms Hysteresis for Vision
Manual Tutorials". The Task is configured identically to the QuikLook configuration and is
ready to be executed in the DataSet. The Archive will contain a single Executed Test Defini-
tion (ETD) named "Hysteresis 5.0-Volt/10.0 ms Data from QuikLook:0". The ETD will con-
tain the single "5.0-Volt/10.0 ms Hysteresis for Vision Manual Tutorials:1" Task.
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CTD — Configured as in QuikLook
and Ready to Execute

Single ETD... —_—

...Contains Single Hy steresis Task

with Data Measured in QuikLook

Vision - Hysteresis QuikLook-to-DataSet
File Explorer View Jools Quiklook Editor DataSet Library DataPlotting Log Checklist Calculator Help
R "" M E 0=
i 7
B & E B [ | @&
S .
B | Frotersis QukLook fo DataSet {24 Hysteresi QuikLook-to-DataSet SR =]
\‘ 6 Hysteress 5 0-Volt/10.0 ms Data fror 000: Archive Database open
m 5.0-Violt /10 0 ms Hysteresis for Manual Tutorals 001 :General Information Task Added to CTD
o B Arive 002 Hysteresis Task Added to CTD
P R Hysterssis 5.0.Vok/10.0ma Dt from GuLook:d 003CTD Renzmed t Hysteresis 5.0-Vol/ 100 m: Data from QuikLosk
B Expemert Deagn 00
[ 500k 10,0 m Hyeersss or Vison Ml Tt ws:
s @b o 6
S Vok 00 s o Vo el Tt 075

Double-Click the Archived Task to
Review Confiugration and Execution

New DataSet Tab

/20 - 12:32:31 PM: Executing ETD Hysteresis 5.0-Volt/10.0 ms Data from QuikLook

DataSet Log Window

TP rwer  [B Hyseresis Quiklook-to-DataSet

Ready

Figure 9 - DataSet Created from QuikLook Hysteresis Execution.

Step 4 - Recall the Data from the Archive.

Open the QuikLook-to-DataSet DataSet Archive, the single ETD and the "Experiment Data"
folder. Double-click the "5.0-Volt/10.0 ms Hysteresis for Vision Manual Tutorials:1" Task as
in Figure 9. The initial configuration dialog will open. The dialog will have most controls
disabled, since they are presented for configuration review. Note that the Task is configured
as it was for the QuikLook execution. Buttons to subdialogs are enabled so that the configu-

ration of parameters in those dialogs may be reviewed. Click For Task Instructions is availa-
ble and Cancel/Plot continues the data review. Click Cancel/Plot.
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Hysteresis Setup
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Enable Reference Capacitor
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= Enable Referance Ferroslectric
(Max = 12.0 Volts)

FE Cap Stats
[ Read Data From Vision File (VDF/*.vis) [ Eaabis Reforenca Rasistor
A ' Cap AEnable
2.5 M.Ohm 20.1% (Max = 100 Vatts) | 121
[ CapB Enable

Set Run-Time Export

| Run-Time Text Fils Table

Comments (511 Characters Max)

Demonstrate the Hysteresis Task Quikl ook confizuration znd exscntion for the Main Vision Manual. Do a 5.0-Volt/10.0' ms standard bipolar

on the Radiant Ts

ic A Capacitor. D Quikd ook archiving to 2 new and then open Datalst

Hiysterasis Version: 5.27.1 - Radiant Technologies, Ine., 1999 - 7/20/20

%

izs, Inc. 4/20/80 PNZT Internal Refersnce
Respond to Nesting Branch Reset [~
Besp on Execute

(Confizurs in Tools->Options) [ e

RADIANT/7
TECHNOLOGIES, mc,i{

Figure 10 - Hysteresis Configuration Recalled from the DataSet Ar-

chive.

The configuration dialog closes and a plot configuration dialog opens. All controls are ena-
bled to allow the display of the data, recalled from the Archive, to be configured. Here data
labels are applied and, for the Hysteresis Task, various data manipulations may be selected.
Discussion of these manipulations can be found in detail in the Hysteresis Task Instructions

pages. Configure the labels appropriately, then click OK.
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Regraph Plot Setup s
o
Quik Look Plot Setup
Plot Title (60 Characters Max.) Plot Subtitle {60 Characters Max.) @
5.0-Volt/10.0 ms Hysteresis Task Quik Look Demonstration | Tutorial II-B: Intemal Reference Femoelectric A Cap. |
Plot X Axis Label {60 Characters Max.) Plot ¥ Axis Label (60 Characters Max.)
Voltage | Polarization (pC/cm2) |
User Self-Prompt (60 Characters Max.) Data Label (32 Characters Max.}
Show the sample PMax {pC/cm2); | Hysteresis Data
Parameter to Append to Prompt Plot Fitter
Hardware Present Plot Voltage Capacitance (uF) Vs Voltage
Hardware: Emor m| Momalized Capacitance (uF/cm2) Vs Voltage
Hysteresis: A (Loop Area) Plat Field (V/cm) Polarization (iiC/cm?2) Vs Time {ms)
Hysteresis: CMax-Eff Centered Polarization (pC/em2) Vs Time (ms)
Hysteresis: Cument Electric Field (kV/cm) CiuF)/V Vs Time
Hysteresis: Cument Field <V/cm) Nomalized CiuF/cm2)/V Vs Time (ms)
Hysteresis: Cument Period Charge (uC) Vs Voltage
Hysteresis: Current Volts T Centered Charge {pC) Vs Voltage
Hysteresis: Horizortal Shift T Cemerw Charge {pC) Vs Time {ms)
Etero: Mo s % Of Possble M [T Display Tabbed Caret (A} Vi Tong )
steresis: Offset Instantaneous Currert {(mA) Vs Voltage
hd Instartaneous Currert {mA) Vs Time {ms)

Comments (511 Characters Max )

Demonstrate the Hysteresis Task Quik Look configuration and execution for the Main Vision Manual. Do a 5.0-Volt/10.0 ms standard bipolar measurement on the Radiant Technologies, Inc
4/20/80 PNZT Intemal Reference Femoelectric A Capacitor. Demonstrate Quik Look measurement archiving to a new and then open DataSet

v

Figure 11 - Plot Configuration Dialog.

The plot configuration dialog will close and the data presentation dialog will appear. The dia-
log will be identical to that of Figure 6 except for the control unlabeled QuikLook-to-
DataSet list box is not shown.
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Figure 12 - QuikLook Hysteresis Data Recalled from the Da-

taSet Archive.

Step S - Add a second Quiklook execution to this DataSet.

Press <Ctrl-R> to reopen the Hysteresis Task QuikLook configuration dialog. The Task will
be configured just as it was in the previous execution (Figures 2, 3 and 4). Verify the config-
uration, execute the Task, review the results, select "Save to Open DataSet" and click OK.

s m—
Do Not Save

Select Before / Eave to New DataBat

Clicking OK

Figure 13 - QuikLook Data to an Existing Open DataSet.
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Although there is no apparent change to the CTD, it has been updated with the new execu-
tion, configured just as the old execution. The CTD naming dialog appears. Use the name "
Hysteresis 5.0-Volt/10.0 ms Data from QuikLook - 2 ".

Rename CTD X
=
You can change the name of the current test definition. This helps differentiate tests setvps

{30 characters max. for DataSets cr=ated before Vision 5.5.0. Otherwise 60 Characters Max.)

Hysterasis 5.0-Volt/10.0 ms Data from Quiklook - 2 ‘

Ve
Figure 14 - Name the Second QuikLook Installation into the
DataSet.

The Archive will be updated with a second ETD named "Hysteresis 5.0-Volt/10.0 ms Data
from QuikLook - 2 :0". QuikLook-measured data are available for recall and review.

Vision - Hysteresis QuikLook-to-Databet

File Explorer View Tools Quiklook Editor Databet Library Data Plottin

i [ETD [SP ED| BD| | (D N
D XFR [PM] |ES| [FS] M

SE

= Hysteresis Quik Look to-DataSet
— el Hysteresis 5.0-Valt/10.0 ms Data from Quik Look - 2

] 5ok 10.0 ms Hysteress for Vison Manal Ttorah)
- Archive
+-[R Hysteresis 5.0-Volt/10.0 ms Data from Quik Look:0
—-[R Hysteresis 5.0-Volt/10.0 ms Data from Quik Look - 2:0
+- i Experiment Design
ata
10.0 ms Hysteresis for Vision Manual Tutorials: 1

Figure 15 - The DataSet Archive is Updated with a Second
ETD.

Note that a DataSet must be open or this action will fail and the data will be lost.

The next tutorial will address other means of saving QuikLook data.
B.4: Tutorial II-B Lessons Learned.

In this lesson you:
Had additional practice with repeated QuikLook Measurements.
Learned to move QuikLook data into a new DataSet.

Reviewed the QuikLook data in the DataSet.
Learned to write QuikLook data into an existing DataSet.

b S
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C - QuikLook - Exporting

C.1: Discussion

In Tutorial II-B data measured through the QuikLook menu, normally discarded, were saved by
writing the Task into a new and then into an existing DataSet. This maintains the data within the
Vision framework where they can be permanently stored and recalled at any time. Data may also
be written to target formats outside of Vision. This is known as "Exporting". The first exporting
method, discussed in Section C.3, is provided as part of the data plotting tool and is available,
only for Tasks that show plotted data, directly from the data plot surface. This method is useful
in particular circumstances noted in Section C.3. The second exporting method is programmed
directly into Vision and provides methods for sending parameters and data, from every Task, di-
rectly to a printer, a text file, a Microsoft Excel window or a Microsoft Word window. All Vision
exporting is presented in Section C.4. This tutorial begins, in Section C.2, by duplicating the
actions of B.2 to generate data to be exported.

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision tester. It is de-
tailed here. A 2.5 M2 Reference Resistor and a 1.0 nF Linear Reference Capacitor are also
available and may be switched into the signal path. Or the user's own sample may be connected
to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelectric is not available
in the discontinued Precision RT66B and Precision LC tester models.

C.2: QuikLook Operation.

Step 1 - Ensure that no connections are made to the Precision Tester DRIVE or RETURN
ports on the front or rear panels of the tester.

To generalize the tutorial for all customers, the 4/20/80 PNZT Internal Reference Ferroelec-
tric A Capacitor will be measured. No samples should be connected to the measurement
ports. If you prefer to measure your own samples, please do not check the Enable Reference
Ferroelectric control on the configuration dialog. Note that this control is enabled in Figure
2.

Step 2 - From the Vision main menu select ""QuikLook->Hysteresis Tasks->Hysteresis"'.

The QuikLook menu is shown in Figure 1.
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ikLook Editor DataSet Library DataPlotting Log Checklist Calculator Help
i )]
: f-!‘-!
rsteresis Tasks 4
Charge

Select _QllikLDﬂk_L—'H)' .?“teresis Tasks Pulse Tasks ' i
H) cteresis Sensor Oscilloscope

CV/Leakage/Parasitics s Current Loop

| Hardware Signal Tasks 2 Curve Energy

| Testermfp/Acc. Read/Read Sensor * DTS

: External Instrumen ks ’ EDU Oscilloscope
Import Tasks ' General Monopolar
User Variable Tasks
Piezo-Electric Tasks - PAINT
Transistor Tasks ' Remanent Hysteresis
Magneto-Electric Tasks s Res. Freq./Res. Resp.
pMEMS Tasks ' TOC Hysteresis
Radiant Technologies In-House Tasks J

Figure 1 - Select the Hysteresis Task from the QuikL.ook Menu.

Step 3 - Configure The Hysteresis Task.

The Hysteresis Task configuration dialog will appear as in Figure 2.
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Set FurrTme Table Export

1 Run-Time Text File Takis
Click to Set Sample
Information
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Caresd Appropriate Task Name
Hysberesis QuikLook Measrement Setup  QukLock Plot Sehup
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E 25M
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Hysleresia Version: 5271 - Radiant Technologies. Inc_ 1959 - 7720020

7]

Enable Refemuce Ferroeleciric

EapA Enable -

RADIANT/7
TECHHNOLOGIES lul:._.‘nr

Figure 2 - The Hyste

Configure the Task as follows:

resis Task QuikLook Configuration Dialog.

Task Name: "5.0-Volt/10.0 ms Hysteresis for Vision Manual Tutorials"
Max Voltage: 5.0

Hysteresis Period: 10.0

Enable Reference Ferroelectric: Checked (Enabled)

Cap A Enable: Checked (Enabled)

All Other Fields: Default

Click on Set Sample Info. A Subdialog appears (Figure 3).

Set Sample Information x
O | Cancel |
Zample Name (24 Characters Max) Diz Row
Int. Ref. Ferroelectric | 0 |
Lot Iy {12 Characters Max ) Diz Column

MNiA

Wafer ID (12 Characters Max )

o |

Capacitor Number

o]

N/A

=

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 177

Figure 3 - Sample Information Configuration.

Add the information as follows:

Sample Name: "Int. Ref. Ferroelectric"
Lot ID: "N/A"
Wafer ID: "N/A"

Step 4 - Configure The Hysteresis Data Plot.

Click on the QuikLook Plot Setup tab. The Hysteresis Task plot configuration dialog will ap-

pear as in Figure 4.

Hysteresis QuikLook

OK Cancel

Plot Title (60 Characters Max.)
5.0-Volt/10.0 ms Hysteresis Task Quik Look Demonstration

Hysteresis QuiklLook Measurement Setup QuikLook Plot Setup

Plot X Axis Label {60 Characters Max.)
Voltage

User Self-Prompt {60 Characters Max.)
Show the sample PMax (pC/cm2):

Parameter to Append to Prompt

DRIVE Vottage

Experiment Title

Hardware Present

Hardware: Emor

Hysteresis: A (Loop Area)

Hysteresis: CMax-Ef

Hysteresis: Cument Blectric Field (kV/cm)
Hysteresis: Cument Field (kV./cm)
Hysteresis: Cument Period

¥-Axis Plot Options
Plot Violtage

T ot Fiid goviom)

Plot Subtitle (60 Characters Max.}

Tuterial 11-B: Intemal Reference Femoelectric A Cap.

Plot *f Axis Label (60 Characters Max.)
Polarization (pC/cm2)

Data Label (32 Characters Max.)

Hysteresis Data

Plot Fitter

Momalized Capacitance (uF/cm2) Vs Voltage
Polarization (pC/cm2) Vs Time (ms)

Centered Polarization (pC/cm2) Vs Time (ms)
CluFV Vs Time

Momalized ClpF/em2)p/V Vs Time (ms)

T Charge (pC) Vs Voltage
Hysteresis: Cument Volts Centered Charge (1C) Vs Voltage
Hysteresis: Horizortal Shift 1 Centered Charge (iC) Vs Time {ms)
Hysteresis: K-Eff Cument (mA) Vs Voltage
Hysteresis: Max As % Of Possible Max [ Display Tabbed Curmrent (mA) Vs Time {ms)
steresis: Offset Instantaneous Cument (mA) Vs Voltage
steresis: PMax v

Instantaneous Cument mA) Vs Time {ms)

Comments (511 Characters Max.)

Demonstrate the Hysteresis Task Quik Look configuration and execution for the Main Vision Manual. Do & 5.0-Volt/10.0 ms standard bipolar measurement on the Radiant Technologies. Inc
4/20/80 PNZT Intemal Reference Femoelectric A Capacitor. Demenstrate Quik Look measurement exporting to a variety of targets outside of Vision.

Figure 4 - Hysteresis Task Plot Configuration Dialog.

Add the information as follows:

Plot Title: "5.0-Volt/10.0 ms Hysteresis Task QuikLook Demonstra-
tion"

Plot Subtitle: "Tutorial I1-B: Internal Reference Ferroelectric A Cap."

Plot X Axis Label: "Voltage"

Plot Y Axis Label: "Polarization (uC/cm2)"

User Self-Prompt: "Show the sample PMax (uC/cm2): "

Parameter to Append to Prompt: "Hysteresis: PMax"

Comments: As Appropriate
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The careful documentation shown in these figures was extraneous in Tutorial I-A, since data
were not to be saved. It was presented as an example of the type of documentation that
should be maintained in saved data. In this tutorial, the data are to be saved and the detail is
appropriate.

Step S - Make the Measurement.

Click OK. The configuration dialog will close and the measurement will start. The measure-
ment will be indicated by the extinguishing of the green LED on the tester front panel and by
"Hysteresis Test: 5.0-Volt Hysteresis" appearing on the Vision status bar at the lower-left
portion of the main Vision window (Figure 5). A Stop Hysteresis Measurement? button will
also appear.

Stop Measurement?

Stop Hysteresis Measurement?

t|< >

;_ <& Explorer

' Hysteresis Test: 5.0-Yolt/10.0 ms Hysteresis for Vision Manual Tutorials

Figure 5 - Vision Status Bar and Stop Hysteresis Measurement?
Button During Hysteresis Execution.

C.3: Exporting Plotted Data.
Step 1 - Select the Exporting Dialog.

Once the measurement of Section C.2 is completed, the Hysteresis data will appear in a dia-
log as in Figure 6.
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Hysteresis Response X

[

Cursors  Data Reporting  Configure Annotations  Add Annotation

Show the sample Phax (uC/em?2): 34.107 |
0718 28884 Volt/10.0 ms Hysteresis Task QuikLook Demonstration PMax (uClem2)
VhMax Tutosial 1-E: Intemal Rsfrence Famoslacwic A Cap.
- 34107
3.00 | [ |
Mazx. Fisld (Viem) of Pr (uClem2)
166.67 | - UL
Hystarasis Spaad (ms) : -Pr (uClem2)
o | 20 -26.385 |
Presst Delay (ms) r Ve (Volts)
1000 | e T 3208
—— S C -¥e (Volts)
=2 [
Area (em2) = -1.052 |
A= L
0.0001 | lg - C (Max-Eff) (nF)
Thiclness (um) %_10_: 0682 |
o0 | FTR K@
, C 2312.852 |
Pointz By
2001 N Vertical (£Pr) Shift (uC/em2)
py : JEECI
010 | =T Horizontal (£Ve) Shift (Volts)
OE&Et "Z.I'I.IE @C‘mﬂ) T LLLLLLLLLL L L L Ll rll 1033 |
1 T T 1 1 T T T T T T
26.308 | -5 -4 -2 -2 -1 a 1 2 2 4 5 Drive Profile Type
Voltage .
[~ Offset Enabled Annotation S
I_ << Faady>> | Do Not S8ave
Praset Loop Save to Open Datalst
I_ Synthetic Data Plot Filter Save to New DataSat
Max Siznal As %
of Max Possible Centered
100.00 |
- Walid Diata |
Demonstrate the Hysteresis Task Quikl ook configuration and execution for the Main Vision Manual. Do 2 5.0-Volt/10.0 ms

D trate QuikLook ent exporting to a variety of targsts outside of Vision. | Admin Info

standard bipolar measurement on the Radiant Technologies, Inc. 4/20/80 PNZT Internal Reference Ferroslectric A Capacitor.
i Tabbzd View |
Hysterasis Version: 5.27.1 - Radiant Technologies, Inc., 1999 - 7/20/20 E |

oo TECHNOLOGIES. lm:._Lf
Figure 6 - Hysteresis QuikLook Data.

Place the mouse cursor within the plot window and right-click. From the popup menu that
appears, select Export Dialog...
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4811, 27288 Volt/10.0 ms Hysteresis Task QuikL ook Demonstration
Tutorizl I-B: Internal FeErence Fempalactric A Cap.

a0+ Viewing Style >
- Border Style L]
ED-E Font Size ¥
B ' Show Legend
. C Murneric Precision -]
EE Plotting Method >
% n Data Shadows »
15 n-; Grid Options >
.E " Include Data Labels
n_:i'”": Mark Data Points
o +  Show Annotations
-ED-E Undo Zoom
E Maximize...
T Customization Dialeg...
C Export Dialog...

Right-Click Anvwhere on the Data Plot
and Select “Export Dialog...”

Figure 7 - Popup Menu with Export Dialog... Selected.

Step 2 - Select the Clipboard Windows MetaFile (WMF) Exporting.

A number of options are available including exporting of the data as text to the clipboard or
to a file. This option is better met by using the Vision-specific exporting features discussed in
Section C.4. Data may also be exported to a bitmap on the clipboard or in a file. However,
the most practical use of this exporting tool is to copy an image of the data directly into an-
other program such as Microsoft Word or PowerPoint. Select Export->WMF and Export
Destination-> ClipBoard . Click Export to buffer the MetaFile.
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...and ClipBoard

Select WMF (Window s Metafile)...
-

181

Exporting 5.0-Volt/10.0 ms Hysteresis Task QuikLock Demons X
Export
(O EMF OBMP  (OJPG  (JPNG (O Text / Data
Export Destination

__,@ ClipBoard
O Ele Browse
() Printer
Export Size
(O) No Specific Size (®) Milimeters () Inches () Points
Width: 152400 | / [101600 | Milimeters
i [ Large Font Cancel
Click Export

Figure 8 - Export Dialog - Export a MetaFile to the Clip-

Step 3 - Use the MetaFile.

Board.

Open a Microsoft program such as Word, Excel or PowerPoint. In the empty document select
Edit-> Paste or press <Ctrl-V>. The image of the plotted data, including labels will appear.
Note that this is a convenient tool because the image can be resized. All text and data will
scale properly. Note that the original QuikLook data dialog, outside the limits of the plotted
data, does not appear. The dialog will also not appear if the plot is saved as a bitmap.
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Click and Drag to Resize Image in Word

C.4: Vision Export Tools.

The export process described in Section C.3 is very useful for quickly moving a dynamic image
of the plotted data into a common Microsoft Office tool. This is especially helpful in publica-
tions, demonstrations and presentations. However, there are two significant limitations to this
method: Task configuration information, such as Hysteresis speed or amplification level are not
available and only Measurement or Filter Task data can be exported in this fashion. Normally the
user will be most interested in exporting measured data, but Vision provides a set of tools for ex-
porting any Task and maintaining a full record of all pertinent Task configuration information as

well as data that are the result of Task execution.

Step 1 - Export the Hysteresis Data to a Printer.

Perform this step if your host computer (Precision USB testers) is connected to a printer. If
the QuikLook Hysteresis data presentation dialog is not open, press <Ctrl-R> to reopen the
Hysteresis QuikLook configuration dialog, then click OK to execute the Task. When the data
dialog of Figure 6 appears, click Export. The dialog of Figure 10 will appear. Note that with

3

4

the "Print" option selected, Browse for File Name is disabled.

5

A

182

Figure 9 - Metafile used in a Microsoft Word Document.
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Select “Print™
- ®
'; Salect Option
TR | <<= acion il ocee s the
Export Text Rasrzph Dizlos is closad
Export Excel
Export Word R
Export Vision E B =iy
Export Matafils
Export JPEG
Export Bitmap Check Header Only
. |
Fil= name is optional for Line Spacing
- Excel Export 100
- Word Export
Laft Margi
e e =it Margm
- Text Export 100 -y
- Vizion Exy
ision Export Tab -
Mo fila nams i= providad for N Al
- Printing 200
File Name B

Ve

>

Use to Format the
Ouput to Your Printer

183

Figure 10 - Export Dialog with Printer Option Selected.

Ensure that "Print" is selected in the Select Option control. Header Only should be checked.
When checked all pertinent Task configuration parameters will be printed, but no data. If un-
checked, the Task will send, line-by-line, the Time, Voltage and Polarization data for each of
the 1001 measured sample points, resulting in a document of 20 or more pages. Adjust the
Line Spacing, Left Margin and Tab Spacing controls to format the output to your printer.
Some experimentation may be necessary to correctly identify these values. Once these values
are established, they are written to the registry and become permanent. Click OK. The output
will not begin until the data presentation dialog of Figure 6 is closed. At that time, a standard
Windows printer configuration dialog, similar to that of Figure 11, will appear. The print job
can be configured or Canceled at that dialog.
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Print .
Prirter
Name: Brother MFC-3130CW ~ Properties...
Status: Ready

Type: Microscft IPP Class Driver
Where:  WSD-ebaddccl-8d10-4e72-5063-2550F6 2bF 381
Comment: Brother MFC-3730CW

Frint range Copies
COFL MNumber of copies: 1 =
Pages
3 3 Collate
Selection 1(2- 1'2,
Cancel

Figure 11 - Windows Printer Configuration Dialog.

Step 2 - Export the Hysteresis Data to a Text File.

This option is available to all Vision users. It does not require addition hardware (as does
printing) or software (as does Microsoft Excel or Microsoft Word exporting). In this case the
Task configuration parameters and measured data are written to a standard, tab-delimited text
file. This file can be reviewed (and edited) in Notepad or any such text editor. It can be im-
ported into Excel, Origin or any spreadsheet or data manipulation program where the data
can be analyzed, plotted, etc.

With the QuikLook data displayed, click Export. Choose "Export Text" in the Select Option
control. The Browse for File Name control will be enabled. Click it to open a standard Win-
dows browser. Navigate to an appropriate folder, assign a file name and click Save. The
browser will close and the Export dialog will show the file path and file name in the File
Name control. This is a read-only control that requires the browser to be updated. Click OK
to return to the QuikLook data display dialog. The file will not be written until the QuikLook
data dialog is closed. Note that with the "Export Text" option selected, the irrelevant controls
Header Only, Line Spacing, Left Margin and Tab Spacing are hidden.

Text output delimiters are under user control in the drop-down list box Column Delimiter.
The selected delimiter may not make columns line up visibly with their headers or justify pa-
rameters. But they are recognized by Excel or other data processing program when importing
the text data and data will be placed properly into columns in such a program.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 185
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Figure 12 - Text Exporting Sequence.
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A portion of the resulting text output is shown in Figure 13.

| Hysteresis Text Export Vision Manual Demonstration.tet - Notepad - [m] x
File Edit Format VWiew Help
B ER R VRN ED N RN R MR 00 DR N B 0 NN R MR DR 1D 00 MR MR 1 H}'STEFES:‘[S AT OO0 0O 00 Q00 A DO GO0 Q000 0 0 O AN G O A R T i [a]
wnn  Executed Version: 5.27.1
won  Vislon Version: 5.27.3 (D)
»nn  Vision Compiled: 7/29/328
nnn  Driver Version: No Driver Present
wnn  Windows Version:  Windows 8, 8.1 or 16
»uw  Processor Information: %86 (AMD or Intel) - B Processors

wnn  Tester Name:
»nn  Tester S/N:
snn  Internal Amp Type:
nnw  Internal Amp S/N:
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B2-006a

Stored: 7/38/2020 - 14:48:16
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B LR R VE R R LR VSR PR LRV R PR U LR PRSR R R LE VAR PRVE LR R B 1Y
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Sample Area (cm2): 1.88e-84
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Columm Delimiter is “Tab™
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00000 00 0 30 N0 30 N e N N300 00 R0 0 B0 00 00 20 0 Kk 30 00 00 e 3 W 10 Dl 1
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819 [Index: 3]

05 50 50 30 0 3 39 X030 B 3 50 050 5000 b 3 35 X0 30 ik 50 30 3 B0 6 10 3 HyStEI"ESiS Irfo 00 eon Coideea 600 (00aE 600 (D0 R0a 6000 I 00RE 60 01 S tEdE it
Task Name: 5.8-Volt/18.2
Volts: 5.0@

Field: 166.67 (kV/cm)
Hysteresis Period (ms): 1.004+81
Preset: Enabled
Preset Delay (ms): 1.
Profile: Standard

Hysteresis for Vision Manual Tutorials

PRRBRRRRBRBREERERRRREReRAnREREnREnEREE Data 00 ooo COEOTo eI RO O EON COTOEECH (00 KO0 COD KOO0 Kok

Points: 2@@1
Valid Data

Point Time (ms) Drive Voltage Measured Polarization

1 5.0808e-83 B8.8888 -26.328555

2 1.0088e-82 8.8088 -26.388485

3 1.56808e-82 8.8193 -26.276224

a 7 AG0Ha -0 0 AXe IR JRATRA ¥
Ln 1, Col1 100%  Windows (CRLF) ANSI

Figure 13 - Sample Hysteresis Task Text Export Qutput.
Step 3 - Export Directly into Excel.

This option requires that Microsoft Office/Excel 2000 or later be installed on the host com-
puter. Note that this export uses the *.XLSX file format.

When exporting to Excel from the QuikLook plot dialog, the Excel program is opened and
data are written directly to it in formatted fashion. A file path and file name may be assigned
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to the Excel document in the Export dialog. This is not required to initiate the export, alt-
hough if the file path and name are not assigned, the Excel program will prompt to assign
them when it is closed.

From the QuikLook plot dialog click Export. Select "Export Excel" from Select Option. Note
the following adjustments to the dialog:

1. Browse for File Name is enabled.
2. Header Only, Line Spacing, Left Margin, Tab Spacing and Column Delimiter are hidden

Click Browse for File Name. A standard Windows file browser dialog opens. Navigate to an
appropriate folder, assign a file name and click Save. The browser will close and the export
dialog will have the File Name control updated to show the file path and name. This control
is read-only and can only be updated by using the browser. This step assigns a file path and
name to the Excel document. It will be immediately saved to that path and name once it is
completely written. This step is optional.
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Figure 14 - Excel Export Sequence.

Click OK in the export dialog. The export process will begin once the QuikLook data plot di-
alog is closed. Sample output is shown in Figure 15.
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{ v (e B Hysteresis Excel Export Vision Manual Demonstration.xls - Microsoft Excel non-commercial use - O X
L =
- e | Pag out Formulas Reui Vi Add-Ins T @ - T x
A B ¢ D E "
1 Hysteresis
2 Executed Version 5.27.1 E
3 Vision Version 5273 (D)
4 Vision Compiled 7/29/2020
5 Driver Version Mo Driver Present
6 Windows Version Windows 8, 8.1 or 10
7 Processor Information 86 (AMD or Intel) - 8 Processors
B Tester Name No Tester Present
9 Tester 5/N No Tester Present
10 Internal Amp Type RTI ML200V
11 Internal Amp Serial 1AB2-0000
12 Execution Count 1
13 Excel Date 7/30/2020 - 14:48:4
14 Configuration Date 7/30/2020 11:53
15 Execution Date 7/30/2020 14:44
16
17 Sample Info.
18 Sample Name Int. Ref. Ferroelectric
19 Lot Name /A
20 ‘Wafer Name Nf&
21 Die Row/Column 0fo
22 Capacitor ID 0
23 Area [cm’) 0.0001
24 Thickness [um) 0.3
25
26 Amplifier Internal
27 |
28 Tester Info
29 Tester Name Mo Tester Present
30 Tester Serial Number Mo Tester Present
31 Return Signal Amp. Level [Index] 0.19[3]
32
33 Hysteresis Info
34 Task Name 5.0-Volt/10.0 ms Hysteresis for Vision Manual Tutorials
35 Max. Volts 5
36 Max. Field (kV/cm) 166.6666667
37 Hysteresis Period {ms) 10
38 Preset Enabled
39 Preset Delay (ms) 1000
a0 Profile Standard Bipolar
41
41 Data Valid Data
43 Point Time {ms} Drive Voltage =~ Measured Polarization {uC/cm ? ] Copacitance (uf) N
a4 1 0.005 -0.000534058 -26.29032912 2.820152538
45 2 0.01 0.009384155 -26.26211845 2.820152538
45 3 0.015 0.018768311 -26.29435922 -3.223031472
47 4 002 0.028915405 -26.24599807 4.834547209
48 5 0.025 0.038833618 -26.23390778 1.208636802
45 ] 0.03 0.048370361 -26.25405826 -2.01435467
50 7 0.035 0.058670044 -26.18554663 6.848041879
51 8 0.04 0.068588257 -26.16136606 2417273604
52 9 0.045 0.079040527 -26.20569711 -4.431668275
53 10 0.05 0.089187622 -26.18554663 2.01439467
4 4 + M| Hysteresis Task . Sheetz ~Sheet3 1 [ m

[EEET o=

Figure 15 - Sample Excel Export OQutput.
Step 4 - Export Directly into Microsoft Word.

This process is very similar to exporting to Microsoft Excel. It also requires that Microsoft
Office/Word 2000 or later be installed on the host computer. Note that this export uses the
* DOC file format. This format can still be read by all versions of Microsoft Word.

When exporting to Word from the QuikLook plot dialog, the Word program is opened and
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data are written directly to it in formatted fashion. A file path and file name may be assigned
to the Word document in the Export dialog. This is not required to initiate the export, alt-
hough if the file path and name are not assigned, the Word program will prompt to assign
them when it is closed.

From the QuikLook plot dialog click Export. Select "Export Word" from Select Option. Note
the following adjustments to the dialog:

1. Browse for File Name is enabled.
2. Line Spacing, Left Margin, Tab Spacing and Column Delimiter are hidden
3. Header Only is shown.

Check Header Only. If this control is disabled, each of the 1001 Hysteresis sample points
will be written, line-by-line, to the document. The result will be a document of more than 20

pages.

Click Browse for File Name. A standard Windows file browser dialog opens. Navigate to an
appropriate folder, assign a file name and click Save. The browser will close and the export
dialog will have the File Name control updated to show the file path and name. This control
is read-only and can only be updated by using the browser. This step assigns a file path and
name to the Word document. It will be immediately saved to that path and name once it is
completely written. This step is optional.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 191

Export Setup *

Zelected action will ococur after the
Regraph [halog 1z closed

Export Excel
Export Word I

Export Vision Header Only
Export Matafile
Export JPEG
Export Bitmap

Filz name iz optional for
- Execsl Export
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- Vision Export
No fil= name 1z provided for
- Printing
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Filz Names

C:'Datafzts' Tutorials Hysteresis Word Export YVision Manual Demon:

: Em.

Figure 16 - Export Dialog Configured for Word Exporting.

Click OK in the export dialog. The export process will begin once the QuikLook data plot di-
alog is closed. Sample output is shown in Figure 17.
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Figure 17 - Sample Word Export Output.

Step 5 - Export to a Vision Data File.

This option is available to certain Measurement and Filter Tasks including all of those Meas-
urement Tasks that appear in the QuikLook dialog. This is a simple but powerful tool that
writes Task configuration parameters and measured data to a highly-formatted binary file.
Subsequent executions of the Task can be programmed to read the data from the file rather
than making a measurement. This allows data from a single execution to be passed into any
number of Test Definitions in any number of DataSets at any time. This is another method of
passing QuikLook data into DataSets or to allow data acquired in a DataSet to be shared

among other DataSets as shown in Figure 18.

With the addition of Data Mining and ETD Transfer, this option may be inconvenient for

large-scale data transfer. More detail is provided about this option in Tutorial IV.
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Figure 18 - Utility of Vision Data File Exporting.

To perform the export, open the export dialog from the QuikLook plot dialog and set Select
Option to "Export Vision". The follow changes take place in the dialog.

1. Browse for File Name is enabled.
2. Header Only, Line Spacing, Left Margin and Tab Spacing are hidden.

A file path and file name must be provided. Click Browse for File Name to open the standard
Windows file browser dialog. Navigate to an appropriate folder, add a file name (the name
will automatically take on the extension *.vis) and click Save. The file path and file name
will appear in the File Name control. This is a read-only control that must be written my us-
ing the Browse for File Name button.
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Export Text Resraph Dhalos iz closed

Export Excel
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- Excel Export
- Word Export
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- Text Export
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- Printing
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Filz Names

C:Datafsts Tutorals'Hysteresis Vision Data File Export Vision Mam

v/

Figure 19 - Export Dialog Configured to Write a Vision Da-
ta File.

Once the Export and QuikLook plot dialogs are closed, the file will be written. Since this
process is unremarkable, it can best be validated by rerunning the Hysteresis Task and con-
figuring it to recall data from a file, rather than making the measurement. Open the Hystere-
sis Task configuration dialog from the QuikLook menu. Name the Task "Vision File Input".
Click Set Hysteresis VDF Import. This opens a subdialog that is used to enable the VDF im-
port and browse to the file path and existing file name to import. Close the configuration dia-
log. Note that most controls are disabled by this action. That is because the Task configura-
tion parameters will be read from the file. The VDF file path and file name are displayed be-
neath Read Data From Vision File. Read Data From Vision File is checked.
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Figure 20 - Hysteresis Task Configured to Read from a Vi-
sion Data File.

The QuikLook Plot Setup tab is accessible in the dialog of Figure 20. In this case, the con-
trols are not disabled because there is no mechanism for informing the plot tab that Vision
Data File input is selected. However, altering the entries in the plot setup tab will not change
the data labels or formatting in the plotted data since these are also read from the input file.
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The single exception is the Task's Comments. Current Task comments are kept separately
from the input file Task's comments and alterations here will appear on the results dialog as
shown in Figure 21.

Click OK to read the file and produce the data. Once the data are regenerated, they can be
reexported in any of the export formats described above.
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Figure 21 - Hysteresis Data Recalled from a Vision Data
File.
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Step 6 - Export Directly to a Windows Metafile, JPEG or Bitmap.

A recent addition to the collection of Vision tools is the ability to use the plot's export fea-
tures to write the plot image directly to a Windows Metafile, JPEG File or Bitmap file. This
can only be done with the data displayed in the dialog. There are two consequences:

1. The file is exported immediately when the Export dialog button is closed and before the
Data Presentation dialog is closed.

2. A exporting to any second target (Excel, Word, Printer, Text File, VDF) can be config-
ured and executed in a single QuikLook measurement.

An export file must be specified for this export tool. In the Export dialog select "Export
Metafile", "Export JPEG" or "Export Bitmap". Use the Browse for File Name button to iden-
tify the file path and file name to which the image will be saved.
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Click OK to effect the export. The main Data Presentation dialog does not need to be
closed. Open any appropriate program such as Microsoft PAINT, Word, Excel,
PowerPoint, etc. that can import an image. Add the image to the document.
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Figure 23 - Hysteresis Data Image Imported into Microsoft
Word.

C.5: Tutorial 11-B Lessons Learned.

In this lesson you:

1. Learned to export data to a meta file or to a text buffer directly from a Measurement Task
or Filter Task data display.

2. Learned to export formatted Vision data to a printer, text file, Excel workspace or Word
window.

3. Learned to export Measured or Filtered data to a Vision Data File and recover those data
on a subsequent Task execution.
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D - Retention Sequence Test Definition

Please note that many of the Figures below may appear different from the windows that
you see within Vision as you proceed through the tutorial. The software that you are work-
ing with changes rapidly and the Main Vision Manual often lags behind these changes. The
manual will be updated as quickly and frequently as possible. In the meantime, differences
between figures and actual windows will not be significant enough to affect your use of the
tutorial.

This tutorial will build on the DataSet operations of Tutorial I by constructing an experiment that
involves more-advanced Filtering and Program Control operations. Here, a sequence of Tasks
will be assembled into a Test Definition that performs a complete Retention test. This Test Defi-
nition will address new concepts such as Branch Looping , Filtering within a Branch Loop and
Single-Point Filtering. The tutorial will begin by detailing every step in the process, but as steps
recur they will be included without further detail. It is assumed that you have performed the op-
erations of DataSet Tutorial I and have become familiar with general Vision program operations.
During the course of this Tutorial you will be constructing a DataSet named "Tutorial #2b1".
This will be the twin of a DataSet that was provided with the Vision software, named "Tutorial
#2al". The provided tutorial may be reviewed and exercised for further detail.

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision tester. It is de-
tailed here. A 2.5 MQ2 Reference Resistor and a 1.0 nF Linear Reference Capacitor are also
available and may be switched into the signal path. Or the user's own sample may be connected
to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelectric is not available
in the discontinued Precision RT66B and Precision LC tester models.

Note that this tutorial represents a valid and effective experiment. However, its purpose is to
demonstrate the advanced Vision tools. For actual experimentation, the Test Definition con-
structed here has been consolidated into the single Retain Task found in the Library in Hard-
ware->Measurement->Long Duration. The Retain Task and this demonstration both make use of
the PUND measurement to collect data. The Retain Task measurement cannot be altered. How-
ever, the Task sequence detailed here can be used to supplant the PUND measurement with other
Measurement Task - Hysteresis (P-V), Remanent Hysteresis, Piezoelectric, etcx. - as needed by
the researcher.

Advance Test Definition, EDITOR and DataSet topics introduced in this tutorial include...

1. Branch Looping

2. More Advanced Data Filtering

3. New Tasks

4. Clearing the EDITOR

5. Removing the most recently added Task from the Test Definition in the EDITOR
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.°\

Recalling a Test Definition from a DataSet Archive to the EDITOR.

Recalling a Test Definition from a DataSet Archive to the DataSet Current Test Defini-
tion (CTD).

Recalling a Test Definition from a DataSet CTD to the EDITOR.

Test Procedures
The basic Retain experiment consists of these steps:

1.

Preset the sample into a polarization (uC/cm?) state using an unmeasured Simple Pulse
Task. The Task applies a single square voltage pulse to the sample. The sign and magni-
tude of the voltage, along with the Pulse Width (ms), are determined by the user. The
sign of the pulse voltage determines the preset polarization (nC/cm?) state.

Delay for a defined period of time (s). During this period a DC bias voltage may be ap-
plied to the sample. Normally the DC bias will be at 0.0 Volts. If a nonzero voltage is to
be applied it should be of the same sign as the preset pulse of 1 to maintain the sample's
polarization (uC/cm?) state.

Apply a first (measured) simple pulse to read the polarization (uC/cm?) state of the sam-
ple after the Retain period. Polarization (uC/cm?) is read at both the peak pulse voltage
and at zero Volts after the pulse voltage is removed. Sign, magnitude and pulse width
(ms) of the read pulse are under the user's specification. Normally, this pulse will be of
equal magnitude and opposite sign of the preset pulse voltage of 1. This results in a polar-
ization (uC/cm?) switching measurement.

Apply a second (measured) simple pulse to read the polarization (uC/cm?) state of the
sample after the first read pulse. Polarization (uC/cm?) is read at both the peak pulse
voltage and at zero Volts after the pulse voltage is removed. Sign, magnitude and pulse
width (ms) of the read pulse are under the user's specification. Normally, this pulse will
also be of equal magnitude and opposite sign of the preset pulse voltage of 1. This results
in a polarization (uC/cm?) non-switching measurement.

Repeat 1 through 4 for a user-specified number of sequences. At each new sequence in-
crease the Retain time (s). This is accomplished using a Branch Task as described below
and here.

This set of basic procedures is augmented, here, by adding three additional Tasks.

1.

2.

The first Task in the Test Definition is a Pause Task. This Task presents a dialog on exe-
cution. This serves as a "Start" button for the retention experiment in the Test Definition.
The second Task is a General Information Task. This is a documentation Task that it no-
table for its unlimited Comments section. This allows a complete and details discussion
of the purpose, makeup and configuration of the Test Definition to be archived with the
data measured by the experiment.

After the second Simple Pulse Task and before the Branch Task (so that it is contained
within the Branch Loop) a Single-Point Filter Task is placed. This Task records the
measured polarization (uC/cm?) from both measurement pulses as a function of the reten-
tion time as the time is adjusted in the Branch Loop.
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Step 1 — Begin Test Definition Programming — Add a Pause Task.

1. Ifthere are any Tasks in the EDITOR window, remove them by pressing <Ctrl-A>.,

2. Inthe TASK LIBRARY open the "Program Control" Folder.

3. With the left mouse button, click on the "Pause" Task icon. While holding the left mouse
button move the Cursor into the EDITOR window and release the mouse button. The
Pause Task configuration dialog will open. This procedure is known as "Drag-and-Drop".
Note that the "Pause" label follows the cursor during Drag-and-Drop. Another option is
to right-click on the Pause Task in the Task Library and select "To Editor" from the
popup menu. Ensure that the Pause Task is being selected. It is easy to move the wrong

Task.
2=l
H) EDITOR |
]
Drag-and-Drop
Pauze 1=l
A Iih TASK LIBRARY
L 1 Customized Tests
1 Fitters
L 1 Hardware
T Parasitics
=1 Program Contral
Iih TASK LIERARY = | Cronchng 1
I Close All Plats
[ Customizdd Tests X Delay 7
[ Fiters I Delay To Time £
g Eardvrre g Documentation e
+ arasitics Exit
=~ Program Corgrol ] Extemal Signaling 1
1 Branchin K General Parameter Adjust £
% (E]Inlse Al Fiygs 1 ff/Then/Endf e
elay . . —
X Delay To Time Right-Click — 7] 'EI == i
a Documemaﬁon Theﬂ Se{ec': t
[ Ex
a E:demal Signaling
¥ General Parameter Adjust
1 tf/Then/Endif ™
X
=01 Tmlng
-] User Varable

Figure 1 - Add the Pause Task to the Test Definition.

4. Configure the Pause Task as follows...
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Task Name: "Tutorial #2b — Retain - Pause for User Start"
User Self-Prompt: "Press <Enter> to Begin Retention"
Comments: As Appropriate.

203

5. Click OK to add the Pause Task as the first Task in the Test Definition in the EDITOR.

Pause Task Configuration

Pause Task Name (60 Characters hMax.)
Ttorial #2b — Retain - Pause for Ussr Start |

OE | |:[ Mo Exzenta Cancsl |

User S2lf-Prompt (60 Characters Max )

Press <Enter> to Beein Eetention

Parameter to Append to Prompt

Amp Voltage Gain

Amp Voltage Offsat

Capaciter I w
Thin Mot

Comments (511 Characters Max.)

Demonstrate the Passe Task configuration and execotion for the Main Vision Manual. Passe the Test

Definition to allow the vser to trigzer the experiment.

Beap on Execute
{Configure in Tools->0Options)

Pauze Version: 5.27.0 - Radiant Technologizs, Inc., 1999 - 7/06/20

|

IQADIANW‘

Figure 2 - Configuring the Pause Task.
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Pause Becomes the First Task
in the EDITOR Test Definition

/ A=l

H) EDITOR &

¥ Tutoral #2b - Retain - Pause for User Start

204

Figure 3 - The EDITOR Test Definition with the Pause Task.

Step 2 - Add a General Information Task

The General Information Task is used to configure a few general parameters such as Sample
Name , Sample Area and Experiment Name. The Task's primary feature is a comment box that is
not limited in the number of characters. (Most Tasks have Comments fields limited to 511 char-
acters.) This allows for a very detailed description of the experiment. This Task would normally
be included as one of the initial Tasks in the Test Definition and would not normally be included
in the Branch Loop that is introduced in this Tutorial. The Task performs no operation on execu-
tion, but stores the documentation it holds into the Archive for review. The General Information

Task is found in the Task Library Program Control->Documentation folder.

1. Move the General Information Task to the EDITOR. The Task is in the TASK LI-

BRARY's Program Control->Documentation folder.

2. Configure the Task as follows...

Task Name: "Retention Tutorial Information"
Experiment Title: "Tutorial #1b Retention Demonstration"
Area (cm2): le-4 cm? (Default)

Thickness (um): 0.3 um (Default)

Sample Name: "Int. Ref. Ferroelectric"

Lot ID: "N/A"

Wafer ID: "N/A"

Experiment Discussion (Comments): As Appropriate
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General Information Task x

Genaral Information Task Mame (80 Characters Max )

Reatention Tutorial Information ‘

Lo | o |

Experiment Title Die Row Area (eml)
Tutorial #1b Ratention Demonstr. 0 | 0.0001
Eampls Name Diz Column Thicleness (um)
Int. Ref. Farrozlectric | 0 | 03
Lot ID Wafer ID Capacitor Number
MN/A | M/A | 0

Experiment Discussion
This Test Definition reprasents a complate REetention experiment composad of diserate Tasks. This is an effective and corract A
approach to malking this measurement. Howsver, the stility reprsented in this Test Definition has been wrappsd into a Single
Eetain Taszk found in TASK LIBRARY->Hardwars->Measurement->Long-Duration->Fatain. This tutorial DiataSst is presented
to be instructive of many of the advanced Vision features.

The Tast Definition is constructad as follows:

* A Pause Task that is presented on initial execstion. The sser closes the Pause dialog to start the experiment.

# The General Information Task to document the tutorial program.

# A0 0-Volt/10.0 ms vnmeasvred Simple Pulse Task to presst the sample into the retention polarization (uC/em?2) state
{nezative in this example). The Branch Loop will return execution to this Task over the test stress'measure sequencing.

# A DC Bias Task to stress the sample during the retention pericd. The DC Bias Task will adjust its duration in inersasing
periods in the Branch Loop, forming the stress portion of the stress'measure sequence. DO Bias voltaze will normally be kept o

Bezp On Executs
{Configure in Tools->0Options) D

General Information Version: 5.27.0 - Radiant Technologies, Inc., 2001 - 7/06/20

RADIANTAL7Z
‘-Eu-u TECHNOLOGIES, INC_J{

Figure 4 - General Information Task Configuration.

Step 3 — Add a Preset Simple Pulse Task

1. In the Library, open the folders "Hardware", "Measurement" and "Pulse" and move the
"Simple Pulse" Task to the EDITOR.
2. Configure the Task as follows...

Task Ne :

aste Name @ "-9.0-Volt/10.0 ms Retention Preset Pulse"
Pulse Volts: @ 9.0

Pulse Width (ms): @ 100

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 206

Read:

e @ Unchecked

Enable Reference Ferroelectric: @ Checked
ecke

Cap A Enable: @ Checked
ecke

Auto Amplification: ® Unchecked

Comments: As Appropriate

Note that the Sample Name, Lot ID, Wafer ID, Area (cm2) and Thickness (um) are persistent
from the General Information Task. These can be reviewed by clicking Set Sample Info. The
Enable Ref. Cap. selection will become persistent after this Task is configured and added to
the Test Definition. The Simple Pulse Tasks is found in Task Library->Hardware-
>Measurement->Pulse.

k4

Simple Pulse Setup

Simple Pulse Task MName (50 Chars } DRIVE Signal Pasameters ample Parameters

-5 0-Volt/10.0) ma Betention Preset Pulss 1 | P Pulse Delxy {ms)  Pulse Wid Exnd Vales Sample Area (cm)
gl . .
- = 1000 10 0 | o001 |
“ Mo Execste | CameelPlot
= Amplifier Dalay Vilts Palsa T
2l
Show Writd™

l-l o i B o0 —— Sample Theckness (am)
[ sow W

03

Chnly Error
7] spacify Profila Max. Voitags
23t Sampls Tnfo [ Specits Profile Max, Fisld (V/em) Amplification BETUEN Siznal
Amplification Level
5t SENSOR | ||| SENSOR | Enabied
Internal Refarence Element ok T 100.0 ~
Enable calectriz
- T Enable Reference Capad e e 100
2 SENSOR 2 Enabled Mola = 12,0 Vols
kel | | i D010 oF an = 30 Vi) t= = :
r FE Cag State g.c.]
Sat Adjust Parama Adjust Paramatas in 2 Loop Enable Ref erence Resstor 2 .
4 I by (lax = 100 Valis) L 0.001
. p— [ Cap B Ecable 0.0001
- e o | Note that turnmg Asto Amplification E.E’JE‘:L'.._‘
off will snsues 3 singla 0.000002
[ Resd Duta From Visien Fite 0.0000002
Anto Amplification ! W

541 Run-Tims Tabls Export G)

[ Rmn-Tiema Taxt Fils Tabla

Comments (311 Characters Max )
Demonstrate the Simple Pelse Task confisnration and sxscstion for the Mam Vison Mansal Apply a -5.0-Yelt/10.0 ms wmte-only presst puls= to the sampls to set the polanzation (pClem) stat= for
tha strass period (3 in 2 Sserata ratention axparimant.

Eespond to Nesting Branch Reset
Simgsla Pulss Varsion: 5.27.0 - Radant Tachnologiss, Inc., 1999 - 7620 R
(Cofigeon in Thals >Crtiae) ]

RADIANT7
z TECHNOLOGIE S, ING _Lnr

Figure 5 - Preset Simple Pulse Configuration.
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Set Sample Information e
0K ‘ Caneel ‘
fample Name (24 Characters Max) iz Row
Int. Raf. Farroalactric | 0
Lot ID (12 Characters hMax.) Die Colemn
N/A | 0
Wafer ID (12 Characters hMax.} Capacitor Number

N/A | 0

Ve

Figure 6 - Sample Information Sub-Dialog.

Discussion:

Sample Name, Lot ID, Wafer ID , Area (cm2) and Thickness (um) controls: These values
were set in the General Information Task configuration and remain persistent throughout the
configuration of the Test Definition. The information can be accessed by clicking Set Sample
Info, producing the sub-dialog of Figure 6. Values in the sub-dialog are informational.

Enable Reference Ferroelectric control: This experiment is configured to switch a high pre-
cision 4/20/80 PNZT Ferroelectric Capacitor, manufactured by Radiant Technologies, Inc,
into the signal path. Checking this control enables the Cap A Enable and Cap B Enable con-
trols. Cap A Enable is checked to switch one of the two available ferroelectric capacitors into
the signal path. That capacitor will be the test element (DUT) for this tutorial. Ensure that
there is no sample connected to the Precision Tester DRIVE and RETURN ports. If you pre-
fer, you may attach your sample to the DRIVE and RETURN ports. In that case, rename the
sample, lot and wafer and ensure that the Enable Reference Ferroelectric control is un-
checked.

Read control: Unchecked. This pulse is used to set the sample to the state to be retained. No
data are to be collected.

Pulse Width (ms): This is the duration of the pulse from the inital rise from zero Volts to the
return to zero Volts.

Pulse Volts control: In this experiment, the sample is to retain a negative polarization state.
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Auto Amplification control: Since this Task is write-only, the return signal is of no conse-
quence. Disabling this control will ensure that only a single pulse is written to the sample.

Step 4 — Add a DC Bias Task.

1. Move the "DC Bias" Task from the Library Hardware folder to the EDITOR.

2. Configure the Task as follows...

Task Name:

@ "Retention Delay (s)"

Bias Voltage:

@ 0.0

Bias Duration:

@

User Self-Prompt:

@ "Current DC Bias Time

(3):"

Parameter to Append to Prompt.

@ DC Bias: Current Time

Perform Adjustment:

@ Checked

Adjust By Scaling:

@ Selected

Scale Factor:

®;

DC Bias Setup x
: . DRIVE Signal - | Samgls Parzmatems —IE
DO Bias Task Name (60 fhagacters Max ) RIVE Signal Parameters o - Samgpla Pasamatens
Profila Valts) ation in 2 Loop
Ratention Delay (3] 1 | P e o Sample Area (cml)
~ g P Adjmtment  Sesle Eagtor 0.0001
Cancel | P gt scatine 2 le Thickness (um)
o= ] e
|_| HNo Exscute i .
Amplifier Bias don (5) I_l Adpmt by Incrementmg ()
hm—l @ [ custom Sequence Hida Program Dialog
Bat Bample Info Specify Profila Max. Voltage . : [ Disabis Shost-Term Prograss Diales
i ] Specify Brofita Max. Fisld (1-V/em)

R

[ Adjust Volts in 2 Branch Loop Trser Balf-Pr
Corrent DC Bras Time (3]
Pasamater to Append o Prompt

DC Bias: Current Custom Bagoencs Index A
DC Bias: Current Eleciric Fizld (k¥ /em)

0 Characters Max)

DC Bias: Current Teme
DC Bizs: Current Volts
Dz Colemn

Die Row
DREIVE Voltage

T e T I

w

Comments (311 Characters Max )

Demonstrate the DC Bias Task confisuration and execution for the Main Vision Mansal This Task represent the stress period (2) mn 2 series of retention stress'measurs sequences for
hite tutorial reteniion sxperiment, compossd of diserate Tasks The DC Bias starts at 1 second and dowbles at sach Branch Loop iteration. A 0.0-Volt is applied. A non-zero bias
Basp On Exscute

would ba of the sama sign a3 the preset Simple Pulse voltage.
(Confirure i Tools->Opticns) -

RADIANTLZ
TECHNOLOGIES INC._l-r

Figure 7 - DC Bias Task Configuration.

Raspond to Nesting Branch Raset E

O

DC Btas Varsion: 5.27.0 - Radiant Tachnologiss, Inc., 2000 - 70620

vid
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Discussion:

Sample Name, Lot ID and Wafer ID controls: These values were set in the General Infor-
mation Task configuration and remain persistent throughout the configuration of the Test
Definition. The information can be accessed by clicking Set Sample Info, producing the sub-
dialog of Figure 6. (Note that although Figure 6 was accessed from the Simple Pulse Task,
the identical dialog will appear if accessed from DC Bias.) Most values are informational.

Bias Voltage control: Zero Volts will be applied during the retention period. A Delay Task
would have served just as well as the DC Bias Task. However, using the DC Bias Task, you
have the option of applying a continuous voltage stress to the sample during the retention pe-
riod. Note that if a bias is applied it should be in the same direction (have the same sign) as
the Preset Pulse voltage or the sample will switch with the application of the bias and the
state opposite that intended will be retained.

Bias Duration, Perform Adjustment, Adjust By Scaling and Scale Factor controls: the Reten-
tion test will be a repeated delay (retain) and measure operation. The repetitions will be per-
formed by including the delay (DC Bias) and measurement (Simple Pulse) Tasks in a Branch
Loop. To create an effective experiment, the delay (DC Bias) will begin at 1.0 seconds and
increase every time through the loop. It will be increased by multiplying the previous delay
by a factor of 2.0, so that the delays will be 1.0 seconds, 2.0 seconds, 4.0 seconds, 8.0 sec-
onds and so on. Note: The DC Bias duration is in whole (integer) seconds. The scale fac-
tor is real-valued. A scale factor of, for example, 1.5 is quite valid. So would be a reduc-
ing scale factor such as 0.75. However, since the duration is in whole integers any frac-
tional value is truncated. As a result, if the initial duration is 1 second and the scale val-
ue is less than 2.0, the duration will not increase. Initial value = 1 second, 2" duration =
1 * 1.5 truncated to 1, etc. In this case the initial value should be set at 2 seconds. The
table shows a few initial values and their minimum increasing scale factors.

Initial Value Minimum Scale Factor
1 2.0
2 1.5
3 1.34
4 1.25
5 1.2
6 1.17

Parameter to Append to Prompt and Prompt String controls: These controls combine to pro-
vide you a textual prompt during the progress dialog that is presented while the DC Bias
Task is executing. A line of text provided by you in the Prompt String control will have ap-
pended to it a User Variable that you select — in this case, "DC Bias: Current Time". (These
will have a value of 1.0, 2.0, 4.0, etc). User Variables are important features of Vision and
are discussed in more detail below.

Step S — Add the First Read Simple Pulse Task
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1. Move another "Simple Pulse" Task to the EDITOR.
2. Configure the Task as follows...

Task Name: (O "Retention Read Pulse 1 - Switched"
Pulse Volts: @
9.0
Pulse Width (ms): @ 10.0
Read: ® Checked
Enab.le Reference Ferroe- @ Checked
lectric:
Cap A Enable: (® Checked
Auto Amplification: (D) Unchecked
RE T URN Signal Amplifi- Select the appropriate level. This can be determined by trial-and-error or
cation Level: previous measurements. For example, before running the Test Definition, do a
QuikLook PUND Task measurement. The results dialog will display the am-
plification level to the lower-left.
NOTE: For this switching pulse measurement it is critical that Auto Amplifica-
tion be disabled and this level manually selected. Otherwise repeated, pre-
measurement pulses will preset the sample positive and this will become an
unswitched measurement.
Comments: As Appropriate
Simple Pulse Setup %
Simple Pulse Task Name (6 s ) DRIVE Siznal Parameters Sample Paramsters El
etention Kead Pulse 1 - Switche: &M - PuluDd:nLn’.a 3;].1@ End Volts Sarmple Are (e
m, | =
] e Bt | o oo |
ey D*L“ L Sammisle Thickness (amm)
=) | loternal | Preview Profile 03
|7| Spacify Profila Max. Voltage —
St Sampla Info [ Specity Profile Max. Ficld (Vicm) e RETURN Signal
_ Amplification Level
Bet SEMSOR. 1 EENBOR. | Enabis Py
Bl = e Int=rnal Reference Eleme .5 T 100.0 ~
5t SENBOR 2 || [ SENSOR 2 Esstisd DEMH Refermnce %] cv_.,g_ s \m i&_:
1.0eF Max= 3E\D|ll -
G
Sat Adjust Paszess || [ Adjust Paransstaes in 2 Loop I:IE“‘{';’ ;‘n-_:negc;n ]u;cm‘—al Q [ Cap A Ensbie 0 cw
[ Can 5 Enatle o
S | Mote that burning Asto Amplification E'r: 1
[ Read Data From Visien Fite offvill smmca 2singlapdis b naton:
[Z  Hvi: 0000000
hntn)mphﬁu:;n}_q w
Su1 Run-Time Table Expoct w
[~ Run-Tiea Taxt Fita Tabla
Comments (311 Characters Max.)
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Figure 8 - Configuration of the First Retention Read Pulse.
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Discussion:

Read control: Checked. This pulse reads the switching polarization immediately after the re-
tention period. The data are measured and retained.

Pulse Volts control: The first measurement pulse will switch the sample from the negative to
the positive state, reading the polarization response.

Auto Amplification control: Since this is a measurement, the return signal must be amplified
to the proper level for measurement. Auto Amplification causes the measurement to be re-
peated until the level is correct.

Step 6 — Add the Second Read Simple Pulse Task

1. Move a third "Simple Pulse" Task to the EDITOR.
2. Configure the Task as follows...

Task Name: @ "Retention Read Pulse 2 - Unswitched"

Pulse Volts: @ 9.0

Pulse Width (ms): @ 10.0

Read: @ Checked

Enable Reference Ferroelectric: @ Checked

Cap A Enable: @ Checked

Auto Amplification: @ Unchecked

RETURN Signal Amplification Select the appropriate level. This can be determined by trial-and-error
Level: or previous measurements. For example, before running the Test Defini-

tion, do a QuikLook PUND Task measurement. The results dialog will
display the amplification level to the lower-left.

NOTE: For this nonswitching pulse measurement disabling Auto Amplifi-
cation and manually selecting the amplification level is not critical.

Comments: As Appropriate
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Figure 9 - Configuration of the Second Retention Read Pulse.

Discussion:

Pulse Volts control: The second pulse will again collect the sample's polarization (uC/cm?2)
response to a positive voltage, capture nonswitching polarization (uC/cm2).

Step 7 — Add a Plotting Single-Point Filter

1. Open the "Filters" folder in the Library and move the Single-Point Filter to the EDITOR.
2. Configure the Single-Point Filter Task Setup tab as follows...

Task Name: (D "positive Switched and Unswitched Retention Resuls”

Data Type: @ "Simple Pulse"

Task Selector: ® Using the <Shift> key along with the mouse, select "Retention Read
Pulse 2 - Unswitched" and "Retention Read Pulse 1 - Switched"

Add Task: @ Click here when the Task Selector has highlighted the two indicated

Tasks. The Task names will have "(X)" appended to them indicating that
they are selected.

Single-Point X Axis Type: @ "DC Bias Time (5)"

Single-Point Data: (® "pulse Top (uC/cm2)" and
"Pulse Bottom (uC/cm2)"
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Add Trace: @ Click here when the Single-Point Data have been selected to validate
the selection
Comments: As appropriate
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Figure 10 - Single-Point Filter Configuration.

5P Fker Version: 527 {} - Radiart Technalogies, inc., 2005 - 7/06/20

Discussion:

Data Type control. Indicates the type of Task that is to be the source for the input data to the
Single-Point Filter.

Task Selector and Add Task controls: First the Task Selector 1s used to select all data-
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producing Tasks of the selected type ("Simple Pulse") whose data are to be accumulated. In
this case, both of the read pulse Tasks are selected. Note that the Tasks are listed in reverse
order of appearance in the Test Definition. The latest Task added is at the top of the list. The
<Shift> key can be used along with the mouse to select more than one consecutive Task. The
<Ctrl> key can be used along with the mouse to select more than one non-consecutive Task.
Once the appropriate Tasks are selected, clicking Add Task creates the association between
them and the Filter Task and indicates the selected Tasks in the Task Selector list by append-
ing "(X)" to the Task name.

Single-Point X-Axis Selector control. This control is used to choose the independent variable
against which the data are to be plotted. Note that the values available change with data type.
"DC Bias Time (s)" requires that a DC Bias Task appear in the Test Definition before the
Single-Point Filter Task (as it does here). In this case, each new measurement point will be
plotted as a function of the duration, in seconds, of the previous DC Bias application.

Single-Point Data and Add Trace controls: The Single-Point Data control is used to choose
one or more extracted data values to be plotted. The <Shift> key can be used along with the
mouse to select multiple consecutive parameters. The <Ctrl> key can be used along with the
mouse to select multiple non-consecutive parameters. Once the appropriate parameters are
select, click Add Trace to set them in the Filter. Parameters in this list depend on the type of
input Task selected to provide the plotted data.

2. Configure the "Plot Setup" tab as follows...

Plot These Data: Checked

Plot Title: "Positive Switched and Unswitched Retention Results"

Plot Subtitle: "Tutorial #2b-1 - Advanced DataSet Concepts"

Plot X-Axis Label: "Time (seconds)"

Plot Y-Axis Label: "Polarization (uC/cm2)". Note: to type ‘i’ press and hold the <Alt> key and
type 0181.
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Single-Point Filter Setup X
Cancel
Single-Point Fitter Task Setup  Plot Setup
Plot These Data @

Plot Title (60 Characters Max.)
Positive Switched and Unswitched Retention Results |

Plot Subtitle (60 Characters Max.)
Tutorial #2b-1 - Advanced DataSet Concepts |

Plot X Axis Label (60 Characters Max )

Time {Seconds) |

Plot Y Axis Label (60 Characters Max.)
Polarization {pC./cm2) |

] *-Axis Log Scale

] Export Meta Data at Run-Time
] Export JPEG at Run-Time
] Export Bitmap at Run-Time

A

Figure 11 - Single-Point Filter Plotting Configuration. Data Will be
Plotted as They are Measured During Test Definition Execution.

Discussion

Plot These Data control. This control enables runtime plotting. When enabled, a plot will ap-
pear during the experiment. If disabled, no plot will appear, but the data will be stored and
recorded and may be recalled for display from the DataSet Archive.

Note that, when the Single-Point Filter is added to the Test Definition, the Retention Read
Pulse Tasks change their icons to include a small brown rectangle on their lower-right corner.
This indicates that the Tasks are associated with one or more Filter Tasks that follow them in
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the Test Definition. See Figure 13, below.

Step 8 — Add a Looping Branch Task

1. From the "Program Control->Branching" folder add a "Branch" Task to the Test Defini-
tion.
2. Configure the Task as follows...

Task Name: 0) "Retention Loop Branch - Branch to 2000 s"
Parameter to Compare: @ "DC Bias: Current Time"

Comparison: @ e M

Integer: @ 2000

Use Tolerance: (5) Ensure this control remains unchecked.

User Variable Limit Selection: @ Ensure this selection stays set to "<<None>>"
Branch Point Task: (D) ".9.0-Volt/10.0 ms Retention Preset Pulse"
Select Branch Target: Click to register the Branch Point Task.
Comments: As appropriate
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Figure 12 - Branch Task Configuration.

Discussion

Inserting the Branch Task into the Test Definition causes the experiment execution to return
to an earlier associated Task (the Branch Target - here, the Retention Preset Pulse). The Task
sequence between the Branch Target Task and the Branch Task will reiterate. The process
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will repeat until the Branch Logic Condition is no longer satisfied. This feature makes Vision
a simplified visual programming language. The Branch Logic condition is constructed by
making a logical comparison between a constant programmed value and a User Variable.

User Variables

User Variables are Vision program elements, maintained by Vision in a list of User Vari-
ables, that consist of a textual name, a type (text, integer, real or Boolean) and a value.
User Variables are added to the list by Tasks as they are accessed in QuikLook, in the Li-
brary or in a DataSet. The list of User Variables is therefore of variable length depending
on the number and type of Tasks accessed since the program started.

User Variables serve four purposes:

1. Establish default values for Task configuration parameters.

Maintain current values for Task configuration and measurement parameters and es-

tablish persistence of the parameters from-configuration-to-configuration.

Provide access to program status for user review.

4. Provide mechanisms for program control as in the present case of controlling Branch
Looping.

(98]

The Branch Logic comparison is being made between a constant and a User Variable that is
stored as an integer type. Since that is the User Variable type, the Branch Task configuration
dialog automatically enables the Integer constant control. The Branch Task also adds its own
User Variable, called "Loop Counter". This value records the number of times the sequence
of Tasks has executed and may be used to control Branch Loop termination. Note that care
must be taken in programming the Branch Task. It is entirely possible to perform a compari-
son with a parameter that will not change so that the Branch Loop will never terminate.

Parameter to Compare, Comparison and Integer controls: A Branch Task is configured by
comparing a typed User Variable to a user-set constant using a standard comparison operator.
Here, the Parameter to Compare is the "Current DC Bias Time". This is a User Variable
added to the variable list by the DC Bias Task. It reflects the duration of the DC Bias in its
most recent execution. The duration may change in a loop (as here) and so this value may
change from loop iteration to loop iteration. The Integer control is enabled, since the DC Bi-
as duration is in whole seconds and the User Variable is stored as an integer. The Compari-
son chosen is <=, so that as long as the User Variable is <= the Integer, the Branch Task will
return execution to the Branch Target Task and another loop will occur. Note that the logic is
reflected in an unlabeled text box in the center of the dialog for your verification. Since the
DC Bias Task was configured so that the duration would double at each loop iteration, the
duration is guaranteed to increase. Eventually the Branch condition will be false and the
Branch Loop will exit normally.

Branch Point Task and Select Branch Target controls. The Branch Point Task control lists,
by name, all Tasks that precede the Branch Task that are eligible to be the first Task in the
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Branch Loop. The Tasks are listed in reverse order from the Test Definition, so that the Task
immediately preceding the Branch Task is at the top of this list. Branch Loops may not cross
or be nested, so that any preceding Branch Task or any Task that precedes a preceding
Branch Task will not appear on the list. The Retention Preset Pulse is set as the Branch Point
Task (also known as "Branch Target") so that it, along with the DC Bias, The first and sec-
ond measurement pulses and the Filter, will reiterate. The Task is selected by highlighting it
in Branch Point Task, then clicking Select Branch Target. The selection is indicated by an
"(X)" appended to the Task name in Branch Point Task. The Pause Task does not reiterate so
that after the initial execution, human interaction is not required. In the current configuration,
the Preset Simple Pulse Task need not be included since the second read pulse also presets.
However, that would not be a general design, so the loop will include the Preset Pulse.

Note that when the Branch Task is added to the Editor's Test Definition, the Retention Preset
Pulse Task changes its icon to one with a blue dot in the lower left corner. This is an indica-
tion that the Task is associated with the next Branch Task to follow it in the Test Definition.

Sk

Fy EDITOR
Dot Indicates X Tutorial #2b - Retain - Pause for User Start

Branch Tar_gect\_- Retertion Tutorial Information
e B -9.0-Volt/10.0 ms Retention Preset Pulse
Retertion Delay iz)
Retention Read Pulse 1 - Switched
Retention Read Pulse 2 - Unswitched
[ Positive Switched and Unswitched Retention Results

Rectal:lge Indicate@/ B+ Retention Loop Branch - Branch to 2000 s
Filter Target

Figure 13 - Updated Editor Displaying Blue Dot and Brown Rectan-
gle Task Association Icons.

Step 9 — Create the DataSet

To create the DataSet, first select "File>New DataSet", or click the page icon ( @)on the
toolbar.
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Select File +New DataSet, or...

Vision

Eile Explorer Niew Tools QuikLook Editor

|Eﬂ Mew DataSet

Open Data5et

<C

Minimize Graph Qutput Text

trl-0=

220

W
Standard Graph Output Text
Full Graph Output Text
Open a Test Definition Graph
Print Setup...
Exit <F10=
..Click the New DataSet Icon on the Toolbar.
. Explorer Vi Tocls Cuiklook Editor DataSet Library Da.
A
S ETD| [SP] [ED] [ED] [D F
D XFR DM (&S| [§S| M
1 [

Figure 14 - DataSet Creation Options.

A dialog will appear. Perform the following actions:
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Experiemnter Initials
are Required.

NOTE: The DataSet Path control is automatically updated to assign the DataSet
Name value as the DataSet File Name, with a *.dst extension. If the DataSet Name
control is edited, the DataSet Path is automatically fully updated to be "C:\<Current
Folder>\DataSet Name". This automatic updating may be defeated by using the
Browse button to assign the file path and file name or by editing directly in the Da-
taSet Path control. "C:\DataSets" is the default root folder. Once changed, the most-
recently assigned file path becomes the default. Folders in the DataSet Path control
need not exist when the DataSet is created. The folders will be created if they are not
found. This feature was added at the request of Tohoku University and Michio

Nam e the DataSet “Tutorial #2b-1"

/

221

MNew DataSet

() o]

Please provide the followjig Information. After selecting OK a new DataSet will
be ereated under the paglf that vou specified.

DataSst Namae* Tutorial #la-1

---"‘“'--..__ DataSet Path*  o'\datasets\tutorialy tutorial #2a-1 4/|_ Browse

Experum . SPC
Initials®
Comments

3-4 Characters

Advanced Filter Features and Branch Looping.
N

Advanced DataSat Retention Demonstration with
*Required Fields

2

The DataSet Path and File
Nam e are Set Automatically,
but may be Adjusted Using
the Browse button. See the

|—"  Note, Below.

S

o

Comments are Optional
and Not Recommended.

Figure 15 - Create the DataSet.

Ohata-san of Nippon Ferrotechnologies.

1. Type "Tutorial #2b-1" for the DataSet Name.

The DataSet Path will be set automatically to "c:\DataSets\Tutorial #2b-1" as the Da-
taSet Name is typed. Note that the file name does not have to have the *.dst extension,
but other functions in Vision look for this extension for DataSets. Once the DataSet
Name is set, DataSet Path may be adjusted using the Browse button or by typing in the
control field.

3. Place the DataSet in the "Tutorial" folder and the "Retention" subfolder. These fields
are optional.

4. Enter your initials. This provides a reference identity for the DataSet. Any other person

using the DataSet will know who the designer was. This field is required.

e

6. Click OK.

Type any comments you’d like. This field is optional.
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Vision - Tutorial #2b-1

File Explorer View Tools QuikLock Editer DataSet Library Data Plotting Log Checklist Calculator Help

£ >

y [ETTY S F EDl [RD D . Ed K C
D xrR [OM] |ES| [fS] [V s | B3 [2) (52
EFN ;
=L datasets e Tutorial 22b-1 =GR
= tutorials 000 : Archive Database open

IDE Tutoral #1a
IDE| Tutorial #1b
D5 Tutorial #2a-1
=-{D§ Tutorial #2h-1
1 c\datasets‘tutorals tutorial #2b-1 dst
B comment:Advanced DataSet Retention Demar
B created:08/03/20
% updated: 0803720

B user:SPC »
\

Tutorial #2b-1 Appears in the DataSet
Explorer Window

/

001 :General Information Task Added to CTD
Open DataSet Log Window

The DataSet is opened as indicated by the /]
Appearance of the DataSet Log Window and
The DataSet Tab in the DataSet Explorer
Window

@ Explorer @ Tutonial £20-1

Ready

Figure 16 - Retention DataSet Explorer Tab and Log Window.

The DataSet will appear in the DataSet Explorer. A Tab page and log window will appear

and the DataSet will be opened.

Step 10 — Move the Test Definition into the DataSet

The Task in the Editor represents a complete Test Definition. Move it into the DataSet as the
Current Test Definition_by:

1.

2.

DataSet. Or...

Definition to Current DataSet". Or...

In the main menu select "Editor>Test Definition to Current DataSet".

Drag-and-Drop the Editor icon into the DataSet Explorer tab page for the Tutorial #2b-1

Click the right mouse button in the Editor window. From the popup menu select "Test
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Drag-and-Drop, or...

223
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Retention Tutonal Information

Test Definition to Current DataSet

Test Definition to Customized Tests Folder ...

Remowe Last Task < Cted-L>
Clear All <Ctrl-A>
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Figure 17 - Moving the Test Definition from the Editor to the Da-
taSet C'TD.

A dialog will appear to allow you to rename the Current Test Definition. Name the CTD

"Tutorial Discrete Retention Test 1".
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Rename CTD >

Cancel

0K

You can change the name of the current test definition. This helps differentiate tests setups
{30 characters max. for Datafats erzated before Vision 5.5.0. Otherwize 60 Characters hMax )

Tutorial Discrete Betention Test 1

Ve

Figure 18 - Rename the CTD.

The DataSet Explorer Tab Page will be updated to reflect the new CTD, including the CTD
name and the list of Tasks that make up the experiment. The DataSet Log window will re-
flect the new activity.

Current Test Definition (CTD) in
Tutorial #2b-1 DataSet Tab

Vision - Tutorial £2b-1

File Explorer View Jools Quiklock Editor Data€et Library Data Plotting Log Checklist Calculator Help

S ETD [SP] [EDED] b > | [FC 919
E E : 0 T
D xR [OM] &S S| [ s [0 [P [
/ =l [
= 1DF Ttoral £26-1 4 Tutorial #2b-1 [ ][ =]
=&l Tuterial Discrete Retertion Test 1 000 : Archive Database cpen

I Tutorial #2b - Retain - Pause for User Start 001 :General Information Task Added to CTD

[91] Retention Tutorial Information 002 :Pause Task Added to CTD

dhy -9.0-Volt/10.0 ms Retertion Preset Pulse 003 :General Information Task Added to CTD

Retention Delay (s) 004 :5imple Pulse Task Added to CTD

M{ Retention Read Pulse 1- Switched 005 :0C Bias Task Added to CTD

My Retention Read Pulse 2 - Unswitched 006 :Simple Pulse Task Added to CTD

BE Positive Switched and Unswitched Retertion Res. 007 :5imple Pulse Task Added to CTD

Bt Retention Loop Branch - Branch to 2000 s 0082 :5ingle-Point Filter Task Added to CTD

Al Archive 009 :Branch Task Added to CTD
010:CTD Renarned to Tutorial Discrete Retention Test 1
Log Window with a Record of
DataSet Activity to Date
< >
O Cote [ rubmi 1 |
Ready

Figure 19 - Open DataSet Explorer Tab and Log.
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Step 11 — Run the Retention

1. Select "Dataset>Execute Current Test Definition (CTD) (F1)", or press <F1>.

Select “DataSet+E xecute Current Test
Definition (CTD)Y", or...

DataSet Library DataPlotting Log Checklist Calculator Help Rigllt lick the CTD N in the DataSet and
. [~ 00 the Name I the Lata a

| Currant Test Defirition to Editar Shift-E> select “Execute Current Test Defilnition™ from
! the popup menu, or...
Current Jest Definttion to Customized Tests Folder < Shift-U=
. Toton fent Test Definftion to Editor «Shift-F=
Close Editar on Execute <Alt-E= =
Current Test Definition to Custornized Tests Folder « Shift-U=>
-
1 Close Task Library on Execute
Close Editor Execute <Ak-E>
Close Document Library en Execute v
Clese Task Lfbrary on Execute
Close Explorer on Execute <Alk-A> B -
Al A Close Dogumient Library on Execute
(R L] . .
Il', .1 Execute Current Test Definetion (CTD)
e Close Efplorer on Execute <Al-3=
Iinimize Graph Text yecute Current Test Definition (CTD)
Standard Graph Text
IMinimize Graph Text
Full Graph Text -
- Standard Grapgh Text
Graph CTD & Expiam|
5 Display Both W Eull Graph Text
—_—
Diata Minin
m = - Graph CTD
T =
Single-Point Data Mining [Under Development for Future Release]
= m Diata Mining

EI'I}'lmmTu ~ L | —

Single-Point Data Mining [Under Development for Future Release]
13 i - T
;! Simple Measurernent ' e

~.Press <Fl= | 5 .
or the Simple Measurement
Toolbar [con

Figure 20 - Run the Current Test Definition (CTD).

2. Observe the experimental operation. The Pause window will appear immediately on exe-
cution as in Figure 21. Note that the dialog affords the opportunity to stop the Test Defi-
nition from looping. By checking Branch Loop Abort, execution will proceed to the
Branch Task, but execution from the preset pulse Simple Pulse Task to the Branch Task
will not repeat.
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Paused X

X
0K J

Press <Enter™ to Begin Eetention

D&ra.ﬂ.ch Loop Abort

Panzs Version: 8,2 7.0 - Radiant Technologies, Inc., 1958 - T/06/20

[RADIANT

TECHMNOLOGIES, INC,

o

Checking here would cause the Test Definition to

fail to Branch. This stops retention sequencing at the
Branch Task.

Figure 21 - Pause Task Execution. "Start Button" for the Test
Definition.

Once the Pause Task is acknowledged, operation will proceed automatically. Two win-
dows will appear during the execution. A progress dialog will show the duration of the
DC Bias signal (Figure 22). This window will appear for increasing lengths of time as
the Retention reiterates. Note that the final point will be measured after a delay of 2048
seconds. It is not until this stress/measure cycle that the Branch Task detects that the cur-
rent delay time is greater than 2000 seconds. As with the Pause Task execution, the
Branch Looping can be terminated by clicking Abbreviate DC Bias and Abort Branching
By clicking Abbreviate DC Bias, the current delay period will terminate. Further execu-
tion will proceed normally. The window can be moved to unmask the Filter window be-
low it (Figure 23). The filter window shows the measurements, with a new point being
added at each loop iteration.
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Abbreviate the Delay
Stop Retention Sequencing Abbreviate the Delav
Last Two Measurements . . v,
will be Made and Filtered Continue Refention Sequencing
\ _—
DC Biak Stress >

Abbreviata D Bias and

Abort B - Abbraviate D Bias

D Bias Volts Programmed Duration (s)
0 | 1024 |

Current DC Bias Time (s): 1024 |

A i A Blimtes 25 Eeconis E reming |

3%

D Bias Verzion: 3.27.0 - Radiant Technologies, Ine., 1999 - 7/06/20

[RADIANT,

_-:;n TECHMOLOGIES, IMNC.

Figure 22 - Retention Delay Period - DC Bias Task Execution.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 228

Single-P‘oint Filter - Regraphed Data EI@
Positive Switched and Unswitched Retention Results ~
Tutorizl £1b-1 - Advanced Datalat Concepts
— Task Typs: Bingla-Point Filter
Retention Read Pulse 7 - Unswitched: Pulse Top (pliom2) Task Names: Positive Switched and Uns
Exzcution Count: 1
Retention Resd Pulse Z - Unswitched: Pulse Bottom {pCiomz)
R=tention Read Pulss 1 - Switched: Pulsz Top (pClom2)
e e b R b e B R Y by A
Ratention Resd Pulse 1 - Switched: Pulse Bottom (wCicm2) Single-Point: Filtering
184= Plot Data on Filtering
Tian =
E 124= Tazk Type: Simple Pulse
05 = Task Names: Retention Read Pulsa 2 - 1
= 10
= =
E 5'5 - Betup ——-
E fn = Delay Time: 1.00e+03 (ms)
= Delay Volts: 0.00
4-5 Pulse Volts: 9.00
= Pulse Width: 1.00=+01 (ms)
= End Volts: 0.00
= 11 Read Enablad: trus
0 00 200 o 40 s el TO0 sk sl 1000 "
Time {S=econds) < >

Figure 23 - Retention Execution Data.

4. Once the Retention is complete, the log file will reflect the execution of every Task in the
experiment. The DataSet Explorer tab page will have its Archive updated. The tree is
now expandable. A folder representing the Executed Test Definition (ETD) appears
named "Tutorial Discrete Retention Test One:0". That folder expands into two subfolders
labeled "Experiment Design" and "Experiment Data". Both folders hold a list of Tasks.
The first folder holds a copy of the CTD that was executed. The Tasks contain configura-
tion information, but no data. The second folder holds each instance of every executed
Task. The Tasks includes both configuration information and measured data. The differ-
ences in Tasks lists between the "Experiment Design" and "Experiment Data" folder is a
result of repeated execution of single Tasks in a loop. The "Experiment Design" folder is
essential, since the original experiment cannot be recovered from the "Experiment Data"
folder.
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2] =l

= e Tutorial Discrete Retertion Test 1

DataSet Archive Tree Expanded
in theDataSet Window

Executed Test
Definition (ETD) — L

“Exeriment Design™ Folder
Holds a Cop yof the Original
Text Definition (No Data)

“Exeriment Data™ Folder /

Holds a E ach Instanc e of
Every Task Executed in the
Test Definition.
Configuraiton and
Measured Data are Saved.

_@Em B tutorial

I Titoral #% - Retain - Pause for User Start
i [l Retention Tutorial Infomation
i Ehy -9 0-Volt/10.0 ms Retention Preast Pulse
(& Retention Delay {s)
il ¢ Retention Read Pulse 1 - Switched
b { Retention Read Pulse 2 - Unswitched
[ Postive Switched and Unswitched Retention Results
Br Retention Loop Branch - Branch to 2000 =

= m Tutorial Discrete Retention Test 1:0
- o Experiment Design
Auto ETD Summary

i Tutorial #2 - Retain - Pause for Liser Start

i157] Retention Tutonal Information

i -9.0-Vok /10,0 ms Retention Preset Pulse
‘&= Retention Delay (s}
Retention Read Puise 1 - Switched
fLd Retention Read Pulse 2 - Unswitched
B8 Postive Switched and Unswitched Retention Results
Br Retention me Branch - Branch to 2000 5

- Tutorial #25 - Retan - Pause for User Stat 1
51| Retention Tutorial Information:1
g -9.0-Viot/10.0 ms Retention Freset Pulse:]
! Retention Delay {s)1
T Retention Read Pulse 1- Switched:1
¢ Retention Read Pulse 2 - Unswitched:1
B Postive Switched and Unswitched Retention Results:1
Br Retention Looo Branch - Branch to 2000 5.1
i -3.0-Viok/10.0 rres Retention Preset Pulse:2
i

Retention Delay (z).2
ML Retention Read Pulse 1 - Switched:2
¢ Retertion Read Pulse 2 - Unswitched:2
| Postive Switched and Unswitched Retertion Results:2
i By Retention Loop Branch - Branch to 2000 5:2
-9.0-Vok/10.0 ms Reterttion Preset Pulse:3
'ef| Retertion Delay (s).3
Retention Read Pulse 1 - Switched:3
Retention Read Pulse 2 - Unswitched 3
i Postive Switched and Unswitched Retention Results:3
i By Retention Loop Branch - Branch to 2000 5:3
i 9.0-Violk/10.0 mea Fletertion Preset Pulse:4
(=] Retention Delay (s)-4
Retention Read Pulse 1 - Switched 4
Retention Read Pulse 2 - Unswitched: 4
Postive Switched and Unswitched Retention Results:4
Er Retention Loop Branch - Branch to 2000 a:4
dhy -9.0-Viok/10.0 ms Retention Preset Pulse:5
=1 Retention Delay (3):5
i Retention Read Pulse 1 - Switched:5

#2a-1

Figure 24a - Retention DataSet with Updated Archive.
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4 Tutorial #2b-1 =N ECR <=
1440 : Execution Numbe
1441 : Loop Counter: 1 --
1442 munnennnonnnnnnnnn Single—Point Filter exasaacecanasaasas 1474 :Retention LOO[J Branch: 04/1?/:
14‘43 . 14?5 IRRRERRRRRRRRRNRRRIRRRRRER
1444 - Execution Mumber: 12 -------------- 1476 :

1445: 1477 :

1446 :Retention Results: 04/17/17 - 03:24:52 PM: 1478 :=== Retention Loop Branch ex
1447 : 1479:

1448 :Single-Point: Filtering 1480 :

1449: 1481 :Pause Task Added to CTD

1450 :Plot Data on Filtering 1482 :General Information Task Adde
1451 : Title: Retention Pulse Top and Pulse Bottom Measurements 1483 :Simple Pulse Task Added to CT
1452 : Subtitle: Tutorial #2b-1 - Advanced DataSet Concepts 1484 :DC Bias Task Added to CTD
1453 X-Axis: Time (s) 1485 :Simple Pulse Task Added to CT
1454 : Y-Axis: Polarization (uC/cm2) 1486 :Simple Pulse Task Added to CT
1455: 1487 :Single-Point Filter Task Added |
1456 Input Task Type: Simple Pulse Task 1488 :Branch Task Added to CTD

1457 Input Tasks:

1458 Task 1: Retention Read Pulse 2

1459 Task 2: Retention Read Pulse 2

1460 :X-Axis: DC Bias Time (s)

1461:

1462 :Trace Count: 4

1463:

1464 mnnnonsoenennsnnnn Single—Point Filter essssnacanaannaasn
1465:
1466
1467 :=== Retention Results executed
1468 :
1469
1470

1471 mnwnennneenoereresssnnnns BIANCH cxrcasaaa e aaaaa@@a@aaaas

4 I L

Figure 24b - Retention DataSet Partial Log Window.

5. Review the Data. Expand the DataSet Explorer Window by clicking on its right edge
with the left mouse button and dragging the edge to the right. This will increase the win-
dow size so that the Task names are completely visible in the "Experiment Data" folder.
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i [oq] Retention Tutorial Information
i ghy -9.0-Volt/10.0 ms Retention Preset Pulae
(] Retention Delay (s}
Retention Read Pulse 1 - Switched
Retention Read Pulse 2 - LUnswitched
Postive Switched and Unswitched Reterfion Results
Rutart'u:-n Loop Branch - Branch to 2000 s
- Archive
= Tutorial Discrete Retention Test 1:0
Mo Experiment Dasign
Auto ETD Summary
Tutorial 52 — Retain - Pause for User Start

- [5 Retention Tutoral Information
o

Br
1]
]
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and Measured Data —[&] Retention Tutonal Information 1

T

R4 -9.0-Vio/10.0 ms Retention Preset Puise: 1
& Retention Delay ()1

¢ Retention Read Pulse 1- Switched:1
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-3.0-Vok /10.0 ms Retention Preset Pulse:2
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Retention Read Pulse 1 - Switched:.2
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Figure 25 - Access DataSet Archive to Regraph Data.
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Double-click on "Retention Read Pulse 2:3". This will open the Simple Pulse configuration
dialog. The dialog will show the configuration that the Task had when it executed. The Click
For Task Instructions and Cancel/Plot buttons are active. Buttons that open secondary dia-
logs are also active to allow review of parameters configured in the subdialogs. These are
discussed in the Simple Pulse Help page. Other controls are disabled and are for configura-
tion review only.

Simple Pulse Setup x
; - o
Simple Pulsa Task Nama (60 Chars Max ) DRIVE Signal Parameters Sample Parameters
Ratention Read Pulse 2 - Unswitchad - Pulss Dalay (ms)  Pulse Width (ms)  End Volts St Ao (oa2)
t
1000 10 o 0.0001
[ e | e
Amplifier Delay Volts Pulse Volts S T P ]
[~ Read Intaenal 0 § L e ‘ o |
[] specify Profile Max. Voltage
o ol lal | Specify Profite Max. Fisld (kVicm) SETTLNEET
S=tSENSOR 1 || |SENSOR 1 Enabled
Internal Reference Elements 100.0 A
- : |— Enahle Raference Ferroslectric 16 £7
S=tSENSOR2 || | SENSOR 2 Enabled M Enzble Referzncs Capacitor (Max = 12.0 Valts)
1.0 oF (Max = 30 Volts)

FE Cap State
Set Adiust Params | | | Adjust Parameters in 2 Loop I Enable Ref srence Rasistor [7] Cap A Enatle
2.5 M-Ohm (Max = 100 Valts)

: [ Cap B Enable
e e ‘ it et (s i A B e
off will ensure a single pulse

Start with Last Amp Level r 001

Auto Amplification r W

| Read Data From Vision File

32t Run-Time Table Export

[ | Run-Time Taxt File Table

Comments (511 Characters Max.}

Demonstrate the 3imple Pulse Task confizuration and execution for the Main Vision Manual Tutorials. This is a +9.0-Volt/10.0 ms measurement pulse (Read iz checkad)l. It is the second pulss after a
ion delay. It measvres sample itchi lari (uClem?2).
Faspond to Nasting Branch Resst |—
Simple Pulse Version: 5.27.0 - Radiant Technologies, Inc., 1999 - 7/06/20 Beep on Exscute
(Configura in Tools->Options) |—

‘ RADIANTAZ

:; TECHNOLOGIES, INC._H

Figure 26 - Simple Pulse Regraph Configuration Dialog.

Click the Cancel/Plot button to close the configuration dialog. A plot configuration dialog
will appear (Figure 27). This is used to adjust the labels of the data plot that is to appear.
Once closed, the Simple Pulse QuikLook Results dialog opens and the data are plotted (Fig-
ure 28). For a —5.0-volt pulse on the internal reference capacitor, the plot should show a
"Top" of ~-50.0 pC/cm? and a "Bottom of ~0.0 uC/cm 2. Note that this is a synthetic plot in
which a zero baseline, followed by the pulse top measurement, followed in turn by the pulse
bottom measurement are shown as a function of pseudo-time. The pseudo-time value has no
real meaning, but represents the sequence of measurement.
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Archive Regraph Plot Setup pod
Plot Title (B0 Characters Max.] Plat Subtitle [60 Characters Max.]
+3.040l/10.0 ms - Retention Read Pulze 2 - Unswitched | 420480 PMZT Internal Reference Feroelectric & Capacitor |
Plat # &xiz Label (60 Characters bMax.] Plat " Axiz Label (B0 Characters Max.]
Pulze Top/Pulze Bottam Sequence | Polarization [pClomz) |
Izer Sel-Prampt [60 Characters bMax.] Parameter to Append to Prompt
Pulze Top [pCicmz): | Simple Pulse: Current Electric Field [KvAc
Simple Pulze: Current Pulze \Width
Simple Pulze: Current Yaoltz
Data Label [32 Characters kaw.] Simple Puls
Tazk: Configuration D ate/Time

Simple Pulze Data

[] Tabbed View Task: Canfiguration Day v

@

Figure 27 - Simple Pulse Regraph Plot Configuration Dialog.
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Simple Pulse QuikLook Response s
Configure Annotations  Add Annotation
Pulse Top (uCiem2): 19 |
+9.0-Volt'10.0 ms - Retention Read Pulse 2 - Unswitched Pulsa Top Valve (uClem?)
Palse Volts 4/20/80 PNZT Internal Refrence Femroelectric A Capacitor ECE
9.00 [
] 15 Puls= Bottom Value (uC/em2)
Actual Pulse Volts -
2.00 F o 000 |
16t
Pulsz Width (ms) " Cef (aF)
1.00=401 “T 2.11e-01
g F
Delay Volts g 124
0.00 g
S04
Delay Time (ms) = u
L =
1.00e+03 T o4
=
End Volt “F
olts L
-5 o Swnthetic Data
0.00 B |— h
£
Area (em) -
1.00=-04 e
Thicknass (um) C
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3.00=-01 | o 05 1.0 1.5 20 25 2.0
Pulse Top/Pulse Bottom Sequence
Amp. Level Annotation
<=Feady>> |
1.79
c - Valid Data
Admin Info || | Tabbed View
Demonstrate the Simple Pulse Task configpration and execution for the Main Vision Manual Tutorials. This is a +9.0-Volt/10.0 ms
measurament pulse (Read is cheelead)l. It iz the second pulse after a retention delay. It measures sampls non-switching polarization (uC/em2).
Export
Simple Pulse Version: 5.27.0 - Radiant Technologies, Inc., 1999 - 7/06/20
: ; TECHNOLOGIES, mc._Lnr

Figure 28 - Simple Pulse Data Recalled from the Archive. Two
Measured Values are Shown in a Graphic Format.

Now, double-click on one of the later "Retention Results" Filter Tasks. Review the configu-
ration, then click Cancel to show the accumulated measurements up to the point of the Filter
Task execution.
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Single-Point Filter - Regraphed Data

E=R(ECR =

Positive Switched and Unswitched Fetention Results
Tutorizl =2z-1 - Advanced DatzSat Concepts
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Dalay Velts: 0.00

Pulsa Volts: .00
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Fzad Enablad: true

Figure 29 - Archived Single-Point Filter Data Recalled after the

Eighth Measurement.

Finally, double-click on a Branch Task. After canceling the configuration dialog, a second
dialog appears that indicates if the Branch branched into a new loop, or if it did not branch.

(Note that Figure 29 displays each measured data point and the line between points. The de-
fault plot shows only the line. There are several ways to plot the data points along with the
lines. Right-clicking on the plot surface and selecting "Mark Data Points" or "Plotting Meth-
od->Points + Line" will immediately display the points. Before plotting, selecting "Data Plot-
ting->Plotting Method->Points + Line" will adjust the default plotting method so that all sub-

sequent plots will include points along with lines.)
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Figure 30 - Plot Points + Line.

6. Repeat the experiment. Select "Dataset>Execute CTD", or press <F1>. The Log window
and DataSet Archive will be updated. A new Executed Test Definition will be added to
the DataSet Archive, named "Retention Test 1:1". This differs from the original ETD
name by the appended ":1". A serially incrementing value is appended to the ETD name
to distinguish ETDs of the same root name. The "Experiment Design" and "Experiment
Data" folders hold new copies of the Hysteresis Task.

Step 12 - Various DataSet and Editor Operations

This section will present some of the various operations that can be performed with Test Def-
initions in the Editor and the DataSet.

1. Clear the Editor of all Tasks. Select "Editor-> Clear All", Press <Ctrl-A> or right-click in
the Editor window and select " Clear All" from the popup menu. The Tasks that form the
Test Definition will be entirely removed from the Editor. Once deleted, they cannot be
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recovered unless they have been stored in the Library or in a DataSet.

Select “Editor—Clear A", or..
Editor DataSet Library Data Plotting Log Checklist Calcul

Test Definition to Current DateSet

Test Definition to Customized Tests Folder ...

Rermove Last Task <Ctrl-L>

'
)
' Minimize Graph Ted
[}
k)

Standard Graph Text

2] x|
I Full Graph Text

) Bt H) EDITOR
3

3 Graph Editor Test Definition ~

Assign Parameters
s

? Editor Aide <Al-A=

«..Press <CirlA>

-.Right-click in the EDITOR and
Select “Clear A", or..

H) EDITOR

Test Definition to Curregt DataSet

Test Definition to Zustomized Tests Folder ...

Remove LasyTask

Clear All

Minimize Graph Text
Standard Graph Text
Eull Graph Text

Graph Edrtor Test Definition

&ssign Parameters

Figure 31 - Clearing the Test Definition from the Editor.

2. Restore the Test Definition to the Editor from the CTD. The tools to restore the Test Def-
inition from the Library are discussed in other help pages. However, the entire experi-
ment can be restored from the Current Test Definition in the DataSet. Select " DataSet->
CTD to Editor" or highlight the CTD name, right-click and select " CTD to Editor" from
the popup menu. The Test Definition will be restored to the Editor so that Tasks may be
reconfigured and the Test Definition returned to the CTD or to the CTD of another Da-
taSet.
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Figure 32 - Moving the Current Test Definition Back to the Editor.

3. Restore the Test Definition to the Editor from an ETD. Clear the Editor as in 1. Open the
DataSet Archive. Open an ETD. Select the "Experiment Design" folder. Right-Click and
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select "ETD to Editor". Again the Test Definition is restored to the Editor. This has an
advantage over 2. in that the CTD holds a single Test Definition, while the Archive may

239

hold many ETDs with varying Test Definitions. Many different Test Definitions can be

stored in and recalled from the Archive using this technique. Note that if the Editor were
not cleared before executing this option, the Test Definition would be appended to the
Test Definition already in the Archive as in Figure 34 . In this case, each Task in the sec-
ond Test Definition would need to be reconfigured in order to rename the Task. Tasks
may legally have the same name, but this is very poor practice and can result in incorrect

associations between Tasks and Filters or the Branch Task.

Right-Click

Vision - Tutorial #2a-1
File Explorer View Tools QuikLook Editor DataSet Library

B B ER B

= D8] Tutorial #2a-1
=&l Tutoral Discrete Retention Test 1

I Tutorial #2a - Retain - Pause for User Start

[51] Retention Tutorial Information

Hhy -5.0-Volt/10.0 ms Retertion Presst Pulse

Retention Delay (s}

My Retertion Read Pulse 1- Switched

Py Retertion Read Pulse 2 - Unswitched

B8 Postive Switched and Linswitched Retertinn Resiits

Br Retention

""‘--..__‘_‘ ¥ Archive Rename ETD
e

Select

T Expern
£ Eper ETD to CTD

JE—

Add Mote

Minimize Graph Text

Standard Graph Text

Full Graph Tet

Graph ETD Design

Append General Info

Append Hyperlink(s)

Add Marker 4

Bulk Task Export

Figure 33 - Restoring the ETD Test Definition to the Editor.
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Hy EDITOR

¥ Tutorial #2a - Retain - Pause for User Start

lo7] Retertion Tutorial Information

gL -9.0-Volt/10.0 ms Retention Preset Pulse
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L{ Retertion Read Pulse 1 - Switched

fL{ Retertion Read Pulse 2 - Unswitched

BE Posttive Switched and Unswitched Retention Resutts
Br Retention Loop Branch - Branch to 2000 s

¥ Tutorial #2a - Retain - Pause for User Start
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L{ Retertion Read Pulse 1 - Switched

fL{ Retertion Read Pulse 2 - Unswitched

BE Posttive Switched and Unswitched Retention Resutts
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Figure 34 - Restoring the Editor Test Definition from an ETD or the

CTD Appends the Test Definition to the Existing Editor Test Defini-

tion. In this Case the Same Test Definition has been Restored Twice.
The Second Set of Tasks Would Need to be Reconfigured and Re-

4. Move an ETD directly into the CTD. A CTD can be overwritten by the Test Definition
stored in one of the DataSets Executed Test Definitions, bypassing the need to more the
Test Definition first to the Editor. Begin by clearing the Editor and moving a Pause or
other Task into it to create a Test Definition of a single Task. Move this into the CTD us-
ing any of the Techniques already discussed. Don't worry about the CTD name. The pur-
pose is simply to create some other Test Definition as the CTD so that the effect of mov-
ing the ETD into the CTD will be apparent. Now, open the DataSet Archive. Open an
ETD. Select the "Experiment Design" folder. Right-Click and select "ETD to CTD". The

named.

CTD will be updated and the CTD Name dialog will appear for updating.
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Figure 35 - Restoring the CTD from an ETD.

Bulk Task Export

5. As a final demonstration, suppose that some samples under test are losing polarization
during retention too rapidly. As a standard of measure you have determined that if the
switched measurement pulse top falls below 59.8 uC/cm? or unswitched sample pulse top
measurement rises above a magnitude of 22.2 uC/cm? within the total execution time of
the experiment, the sample is considered to have failed and the experiment should be
terminated. You want to place an Automatic Branch Abort Task after each of the two
read pulses but before the Single-Point Filter, but you do not want to recreate the entire
experiment to do so. (The purpose of the Automatic Branch Abort Task is to provide a
second Branch Logic Condition, based on measured polarization, on which to control the
Branch Loop.) The Editor Aide tool allows a user to insert a Task directly into any loca-
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tion in a Test Definition. However, the Editor Aide is beyond the scope of this discus-
sion. For this demonstration, Tasks can be individually removed from the end of the Test
Definition, backing up to the point of insertion. The deleted Tasks will need to be rein-
serted and reconfigured, but the workload has been somewhat reduced since the Tasks up
to the point of insertion do not need to be reconfigured. Clear the EDITOR and restore
the experiment using any of the methods described above. Select "Editor->Remove Last
Task", press <Ctrl-L> or right-click in the Editor window and select "Remove Last Task"
from the popup menu that appears. The Branch Task will be removed from the list. Re-
peat twice so that the Retention Read Pulse 1 Task is the last Task in the Test Definition (

Figure 36 ).

2l
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Figure 36 - Repeatedly Remove the Last Task from the Test
Definition in the Editor until the Insertion Point is Reached.
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From TASK LIBRARY->Branch, move an Auto Branch Abort Task to the EDITOR. The
Task is located in Program Control->Branching. Configure the Task as follows...

Task Name: (D "Abort Test - Low Switching Pulse 1 Value"
Parameter to Compare: @ "Simple Pulse: Top "
Comparison: @ <«
Real: @ 598
+ Tolerance: @ 0.0
User Variable Limit Selection: (6) "<<None>>"
Comments: As appropriate
Automatic Branch Abert Setup *

Auto Branch Abort Task Name (60 Characters Max )
Abort Test - Low Switching Pulse 1 Valee (] |

Abort On Troe |
[ Abort On Fatse

e
0K D No Exscute Cancel
Parameter to Compare Comparison
DC Bias: Cuerent Elsctric Fisld (i-Viem) " 0 | |

D Bias: Current Tims
D Bias: Current Volts

NOT =

- Feal
Diz Column T 358
Die Row > 4@ -zl;—
DRIVE Voltage =

Experiment Title
Hardware Present

Hardware: Error
Loop Couvnter
Lot ID
Pause: Adjustad Prompt User Variable Limit Selection
Points
Sample Arsa (em2) << Nona>>
Sample Name Amp Voltage Gain \/
Sample Thickness (um) Amp Voltage Offsat
Simpl= Pulse: Bottom DC Bias: Currant Elsetric Field (kV/em)
Simpls Pulse: Corrent Elsctric Fisld (KV/em) DC Bias: Current Volts
Simple Pulse: Current Pulss Width DRIVE Voltagz
Simple Pulsz: Corrant Volts Sample Area (em2)
Zampls Thicloness (um)
Task: Configuration Data/Tims \=/ Simple Pulsz: Bottom
Task: Configuration Day Simple Pulsz: Currant Electric Fizld (V/em)
Tazk: Confizuration Hour W Simple Pulse: Corrent Pulse Width w

if "8imple Pulse: Top" <= 59.8, then Abort

Comments (511 Characters Max )

Demonstrate the Avto Branch Abort Task confizuration and execution for the Main Vision Manual. 3st the Branch
Abort flag if the "Simple Pulse: Top" User Variable valuke falls below 58.8 pClem?2. This Task is positionad to detect
the Pulse Top (uC/em2) valve from the first, switched, retention measurement 3imple Pulse Task.

Beep On Execute D
{Configurs in Tools->0Options)

Austomatic Branch Abort Version: 5.27.0 - Radiant Technologies, Inc., 2001 - 7/06/20

RADIANT//

TECHNOLOGIES, INC, e’

Figure 37 - Auto Branch Abort Task Configuration.

e
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Reinsert the nonswitching +9.0-Volt/10.0 ms Simple Pulse Task. Configure the Task as fol-

lows...

Task Name:

@ "Retention Read Pulse 2 - Unswitched"

Pulse Volts:

@ 9.0

Pulse Width (ms):

@ 100

Read: ® Checked
Enable Reference Ferroelectric: @ Checked
Cap A Enable: @ Checked
Auto Amplification: @ Unchecked

RETURN Signal Amplification Level:

Select the appropriate level. This can be determined by trial-
and-error or previous measurements. For example, before run-
ning the Test Definition, do a QuikLook PUND Task measure-
ment. The results dialog will display the amplification level to
the lower-left.

NOTE: For this nonswitching pulse measurement disabling Auto
Amplification and manually selecting the amplification level is
not critical.

Comments: As Appropriate
Simple Pulss Setup *®
Simple Fulse Task Name (60 ' DRIVE Zignal Parametens Sample Paramsten E'
Fetention Read Pulse 1 - Unewitched 1 | Py Pulse Delay Lﬂ'-! Fulse Wy y{  E=d "Ulﬂ fSample Area (zml)
} o coon |
er—
. LT DiLI\. fts Sample Thackness (am)
F’I . lﬂtem.ﬂ Preview Profile 03 |
p| Epacify Profila Max. Veltags —
ax Sampla Info [ Specits Brofile Bax. Fisld (kVizm) Earheics RETURN Signal
Amplification Level
Set SENSOR 1 |_ SEMSCR | Enabled oy
Internal Reference Eleme IS 100.0 ~
Eaable Refecence EEﬂl'h.tR:(r_—rmF:((Bclc:an
SOR 1 SENEOR 2 Enabl 0 Volzs) -
gy r e D10 o (it = 30 veltsy ' .
'_ FE Cap State 0 0.0l
Sat Adjust Parame Adjust Paramstars in 2 Loop Enable Ref erence Resstor AEnasbie 0.
055 Ohen, (hlax = 100 Val e 0.001
[ Cop B Erable o
L .
et | Nots that tuming Asto Amplification ©
off will snsurs 3 single pulss e
[ Read Data From Visien Fils o e
HY

Auto Amplification

&0

%51 Run-Tims Tabls Export

[~ Ron-Tima Tt Fila Tabls

Comments (311 Characters Max )
Diemonstrate the Ssample Felse Taok configuration and execution for the Mam Vison Mansal Tetonals. This 12 2 5 0-Yolt/10.0' ms measurement polve (Read o chacked]l. It 1 the

ratastion dalay. Tt mazenrss smpls aonsmitehing polasization (3C/em?).

second pulse after 2

Bespand to Nesting Branch Reset

Simpla Pulss Version: 5.27.0 - Radant Tachnodogiss, Ine., 1000 . 70620 Besp on Execute
(Comfigura in Tools->Optioes) |1
RADILAN Tﬁ
: ‘s.__ TECHHNOLOGIGS, INC _L.T’

Figure 38 - Configuration of the Second Retention Read Pulse.
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Insert a second Auto Branch Abort Task to detect the high nonswitching
(uC/cm?). Configure the Task:

245

polarization

Task Name: () "Abort Test - Low Nonswitching Pulse 2 Value"
Parameter to Compare: @ "Simple Pulse: Top "

Comparison: @ >

Real: @ 222

+ Tolerance: @ 0.0

User Variable Limit Selection: (6) "<<None>>"

Comments: As appropriate

Automatic Branch Abort Setup X

Auto Branch Abort Task Name (60 Characters Max )

[ Aot On Trea

Abort Test - Low Nonswitching Pulss 2 Value 1 |
[[] Atort On Fals=

OK [ to Execut= Canesl
Parameater to Compars Comparison

DC Bias: Comulative Time al = 0 | |
D Bias: Current Custom Sequence Index NOT =
DC Bias: Current Electric Field (kV/em) r Real
DC Bias: Current Time <=
D Bias: Current Volts
Die Column
Di= Row
DRIVE Veltazs
Experiment Title
Hardwarz Present
Hardware: Error
Loop Counter
Lot ID
Pause: Adjusted Prompt
Points Amp Voltage Gain @
Samplz Arza (em2) Amp Voltaze Offsat
Sample Name DIC Bias: Corrent Electric Field (KViem)
Sample Thicleness (um) DC Bias: Current Volts
Simple Pulsz: Bottom DEIVE Voltage
Simple Pulse: Current Elsctric Fisld (KViem), Sample Area (em2)
Simple Pulse: Corrent Pulsa Width Sample Thicknass (um)
Simple Pulsz: Current Voles Simple Pulse: Bottom
Simple Pulse: Top Simple Pulse: Current Electric Fisld (V/em)
Tazk: Confizuration DateTims w Simple Pulse: Current Pulse Width LY

if "Simple Pulse: Top" > 22.2, then Abort

Comments (311 Characters Max)

Demonstrate the Avto Branch Abort Task configuration and execution for the Main Vision Manual. 32t the Branch ~
Abort flag if the "Bmgple Pulse: Top" User Variable valee climbs above pClem?2. This Task is positioned to datect the
Pulse Top (uC/em2) vales from the second, vnswitched, retention measurement Simpls Pulss Taszk.

Bezp On Execute
{Confizure in Tools->Options) D

Automatic Branch Abort Version: 5.27.0 - Radiant Technologizs, Inc., 2001 - 7/06/20

7 RADlANT;Z‘

TECHNOLOGIES. INC. s

Figure 39 - Second Auto Branch Abort Task Configuration.
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Add the Single-Point Filter Task and the Branch Task. Configure as in Figures 10, 11 and
12. Move the Test Definition into the DataSet CTD and execute. If an in-house sample is
used, the test conditions on the Automatic Branch Abort Tasks can be adjusted so that the
test may or will terminate early.
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E - Fatigue Sequence Test Definition

Please note that many of the Figures below may appear slightly different from the windows
that appear to you within Vision as you proceed through the tutorial. The software that
you are working with changes rapidly and the help files often lag behind these changes.
The help files will be updated as quickly and frequently as possible. In the meantime, dif-
ferences between figures and actual windows will not be significant enough to affect your
use of the tutorial.

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision tester. It is de-
tailed here. A 2.5 M2 Reference Resistor and a 1.0 nF Linear Reference Capacitor are also
available and may be switched into the signal path. Or the user's own sample may be connected
to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelectric is not available
in the discontinued Precision RT66B and Precision LC tester models.

This tutorial provides more practice with the tools of Tutorial #2b-1 by constructing a practical
Fatigue experiment. Fatigue is the primary ferroelectric damage mechanism in which a sample
that experiences repeated switching loses available switchable polarization. In this tutorial a
PUND measurement is used to establish the polarization parameters (£P*, £P" and +AP) that
will be used to characterize the Fatigue. A series of stress/measurement sequences is applied.
The stress is in the form of a 10 kHz switching Pulse waveform applied to the sample. The Pulse
waveform is similar to a square wave except that the maximum positive and negative voltages
are applied for only a fraction of the period of the waveform. During the remaining portion of the
waveform, the sample is held at zero volts. Please see the Task Instruction pages for the Wave-
form Task for a detailed description. The "Pulse" waveform is the default waveform for the
Waveform Task. The waveform is applied for a specified period, then the PUND measurement is
made. In each subsequent stress sequence, the duration (and therefore the number of switching
cycles) of the stress waveform will double.

As with the retention experiment in the previous tutorial, the Fatigue experiment has been con-
solidated into a single Task for simplicity and to provide a slightly better organized experiment.
As a result, this tutorial serves mainly as reinforcement of the lessons of Tutorial #2b-1, although
the Test Definition created here is valid and would serve as a practical fatigue experiment. Dur-
ing this tutorial you will create the DataSet "Tutorial #2b-2". This will be an exact duplicate of
the "Tutorial #2a-2" DataSet shipped with your Vision installation. This tutorial introduces the
Waveform and PUND Tasks and provides a second example of the use of the tools introduced in
Tutorial #2b-1.

One possible benefit to using the discrete Tasks to create the Fatigue experiment is that the
PUND measurement might be replaced directly by a Hysteresis Task, Remanent Hysteresis Task
or other Task. This option is not available to the self-contained Fatigue Task.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 248

Step 1 — Create the Fatigue Experiment

In this step, you will construct a second practical experiment to measure the susceptibility of
a sample to Fatigue. Fatigue is one of two primary ferroelectric damage mechanisms (the
other is Imprint) in which a sample that is repeatedly switched begins to lose the remanent
polarization characteristic that is its useful memory component. The experiment is very simi-
lar to the Retention experiment created in Tutorial #2b-1. The sample is repeatedly fatigued
with a switching waveform for longer and longer periods. After each Fatigue period, a PUND
test is made and pertinent resulting polarization parameters, such as P* or AP (P* - P*) are
made and plotted as a function of the duration of the experiment. The loss in P* or AP re-
flects the Fatigue of the sample. While the tutorial Test Definition is useful as a tool for in-
struction, a Fatigue Task is available that condenses these operations into a single Task.

1. Clear the Editor. Select "Editor>Clear All" or press <Ctrl-A>

2. Open the Tutorial #2b-1 DataSet. You can immediately close this DataSet if you prefer.
The purpose of this step is to cause the Branch Task to be accessed as it will be since it
was a part of the CTD in that DataSet. By accessing the Branch Task the "Loop Counter"
User Variable is placed on the User Variable list. That value will be used to control the
Branch Looping in this tutorial. It will also be displayed on the Waveform progress dia-
log prompt line. It is the action in this step that makes the User Variable available for
configuration of the Waveform Task.

3. Add and configure Tasks as follows

i) Pause (Task Library->Program Control)

Task Name: "Tutorial #2b2 - Fatigue - Pause for User Start"
User Self-Prompt: "Press <Enter> to Start Fatigue Testing"
Comments: As appropriate
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Pause Task Configuration >

X
Pause Task Mame (60 Characters Max ) J

Tutorial #2b2 — Fatigue - Pavse for User Start |

Lo |

User S=lf-Prompt (60 Characters Max.)

D Mo Execute

Prass <Enter> to Bagin Retention

Parameter to Append to Prompt

Amp Voltaze Gain
Amp Voltage Offs=t
Branch Task: Loopad

M mi b TTH

Comments (311 Characters Max.)

Demonstrate the Passe Task configuration and execstion for the Main Vision Manuval Tutorial #2b-2.
Papsze the Test Definition to allow the vser to trigzer the experiment.

Bezep on Execute
{Configure in Tools->0Options) D

Pauze Version: 5.27.0 - Kadiant Technologizs, Ine., 1999 - 7/06/21)

RADIANT/Z
‘ TECHMNOLOGIES, IHC._L{

Figure 1 - Fatigue Experiment Startup Pause Task.

i1) Waveform (Task Library->Hardware)

Task Name: @ "5.0-Volt/10 kHz Pulsed Fatigue Stress Waveform"
Waveform Type: @ Pulse
Peak Voltage 1: @ 5.0

Peak Voltage 2: @50

Pulse Width (ms): @ 0.01 (ms)
Frequency (Hz): (6 10000 (Hz)
Duration (s): 1 (second)
Perform Adjustment: Checked
Adjust by Scaling: @ Checked
Scale Factor: @ 2

Enable Reference Ferroelectric: @ Checked
Cap A Enable: @ Checked
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User Self-Prompt:

@ "Loop Counter:

Parameter to Append to Prompt:

@ "Loop Counter"

Comments:

As appropriate

Wavef prrn Setup

Waveform Task Mama {80 Charactars hilax ) TIRIVE i T

-166 6667

Prak Vol gz
;@
Puak Fiald I

| Y ve—

Coantomn Seqascce

Sample Parameten

—
Peakc i) Fromency P :
5.0Vl 10 KHz PubahBagjsoe Siress War| et Ammplifior :" 1 - A LS Area (zm2)
1 - - =) font Seale Factr
E (5.4 Il Caneal T Pk F Cicm) Polee Wil fna) EMMP‘-‘ .
ateenat L6867 :
[ He Exsens = | | h ]
Wavadoem Ty
Testes Fame Tester Serial Number T D.-\.ﬁm{b_rlun:mlﬂ -

Efede Progress Dialog
] Disabia Shoct- Teem Prograss Dialog

Ofifset Volis

Profitie Previes
o |

& spacise Profila M Valtags
[ Spocsty Brcfila ax Frald (kicm)

Eat Samplas lada
e Adjuat Params | [

Adfeat Parenatars
in a Branck Loop

Uhwar Self: {0 Chasaeters Bax )
Loop Counter 1 |

TE Append to Prompt

D Enuble Heference Faroslecine
(haz = 12.0 Voles)

Fazazma
Diz Bow
DEIVE Voltags
Efardrars Pravent

Eard=are: Enroc

w

Comeeais (511 Charactens Max.) LotTD

Damonstezto the Wavafogss Tl ceedfigeration and axeentocs foe tha Main Visden Maeed Appde 2250 Vol 000 ] e 10,000 He prelse wavefoem to stress the ssseeda 0 2 Fatiges auperiment . Tostiod strass period 3 | seond

Gebuaqant strans perinds ars detsrmined iy Ecuitling the previon paricd

IQADIANT;:?'

TECHNOLOGIES, INC

Faigoerd b0 Masting Braneh Raset E

Beep on Exncrbe
{Coafigra = Tool-w0pticm) l—l

Waveform Vanion: 3 170 - Radant Technologias, Ine | 1555 - 70620

Figure 2 - Fatiguing Waveform Task.

The applied waveform is shown in Figure 3.
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0.1 ms = 100.0 ps = 10 kHz

0.01 ms = 10.0 ps

Volts

50 \

Time

Figure 3 - Fatigue Stress Profile.

Clicking Profile Preview opens a subdialog that also shows the waveform...

*

Waveform Profile Preview

=

0.085, 3.527 Pulse Waveform 1-Cvcle Profile
Currently-Confizursd Dirive Profile

olts
T 7

Time {ms)

e

Figure 4 - Waveform Profile Preview.
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From the Set Sample Info subdialog set information ...

Sample Name: "Int. Ref. Ferroelectric"
Lot ID: "N/A"
Wafer ID: "N/A"
Set Sample Information .
OK ‘ Caneel ‘
Rampla Mame (24 Characters Max ) D= Row
Int. Raf. Ferroelectric | 0
Lot ID (12 Characters hMax.) Die Colemn
NA | 0
Wafer ID (12 Characters Max.y Capacitor Number
NA | 0
;

Figure S - Sample Identifying Information.
Discussion

A £5.0-Volt 10 kHz bipolar switching pulse train will be applied to the with a 10% duty cy-
cle. The stressing waveform will last for 1 second in the first iteration and double in duration
for each new loop iteration.

The 1 nF internal reference capacitor will be used as the sample element for the measure-
ments. The 1.0 nF linear internal reference capacitor and 2.5 MQ internal reference resistor
are not available to the Waveform Task. The 4/20/80 PNZT internal reference ferroelectric is
available and is selected for data presentation, below. Or, you may provide your own sample,
in which case the sample information should be updated and the Enable Ref. Cap. control
disabled in the PUND Task, below. Your sample will be attached directly to the Precision
Tester DRIVE and RETURN ports.

The progress dialog that appears during the stress period will report the current loop iteration,
beginning at one. Note that the Loop Counter User Variable is added by the Branch Task.
Since that Task was used earlier, the Loop Counter parameter will appear in the Parameter to
Append to Prompt list. However, if no Branch Task had been accessed since program startup,
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that parameter would NOT appear in the list. In that case, the Prompt String could still be set,
but the Waveform Task would need to be reconfigured after the Branch Task was added in

order to set the Parameter to Append to Prompt control.

iii) PUND (Task Library->Hardware->Measurement->Pulse)

Task Name:

@ "5.0-Volt/1.0 ms Fatigue Characterization PUND"

Max. Voltage:

@50

Pulse Width (ms):

® 1.0

Enable Reference Ferroelectric: (4) Checked
Cap A Enable: @ Checked
Comments: As appropriate

PUND Setup *
: : P
FPUND Task Nama (60 Characters Max.) (-) DEIVE Signal Pasamaten Sampls Paramatas
5.0-%elt/1.0 ma Fatiges Chasacterization FUIND l | Max Ve Prilse Dhelay {ms) Sampla Arsa (em2)
[ SoBsecste | ComestPlor Sst Amplifise @ 1000 0.0001
Amplifisr Frofile Pulsa Width (ma) Sameple Thickness (pm)
Internal | | Preview 1 03
i [ specity Profits Max. Volthy
- - PR Amplificats
T [ sExs08 1 Erablad [ spacite Brofile Max. Fisld (V/zm) o
ATl |—SE\'§OR 3 Enabiad Internal Reference Elements ™ -
Enabls Reference Capacitor Enasble Raferencs Fearroslactric 16,67
pet At o] | [t Paraematas 1.0 oF (Max = 30 Volts) (Maax = 12.0 Volts) .
— i EEeas FE Cap State i
Enabls Ref. Resustor Cap AEn
L e 2.5 M-Ohe (Max = 100 Valts) [
[ cap 5 Eaat
| Bead Data From Vision File !
Start with Last Amp Leval [#] 201 1 nononoie
Awto Amplification HVT: 000000007 W

53t Fun-Tims Tabls Expoet

[ Run-Time Text File Teble Export

Cemments {511 Characters Max)

Demonstrate the PUND Task confizeration and sxacution for the Main Vision Manual Tuterial #2b-2, The Tadk follows 3 Waveform stress pericd and & sxsculsd repeatedly 23 the
"maasnre” poertion of the sress measurs ssquencs, This forms 3 basic Fatigs characterization. Tt is at the point that the PUND miznt be sepplementad or replaced by one of mors other
Measrament Taskes - Hysterasis, Remanent Hvsterasis ste - as nesdad by the seer

Raapond to MNasting Branch Fasst

Baap on Exacuta D
(Cenfigurs in Tocls->Options)

RADIANT)Z
iy TECHNOLOGIES. INC _J{

Figure 6 - Fatigue Measuring PUND Task.

PUND Varsicn: 5.27.0 - Radiant Technologiss, Inc., 1999 - 70620

NOTE: at this point supplement or replace the PUND Task with one or more Measure-
ment Tasks of the type needed for the research - Hysteresis, Remanent Hysteresis, Piezo,
etc.

iv) Single-Point Filter (Task Library->Filters)
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1. Single-Point Filter Setup Tab

Task Name: ) "Fatigue PUND Polarization (uC/cm2) Response"

Data Type: @ PUND

Task Selector: (3)5.0-Volt/1.0 ms Fatigue Characterization PUND "

Add Task: @ Click here after the PUND Task has been selected in the

Task Selector control
Single-Point X- Axis Type: @ "Cum. Wave Cycles"
Single-Point Data: @ "P* (uC/cm2)",

"-P* (uC/cm2)",
"PA(uC/em2)"
"-PA(uC/em2)"

"dP (uC/cm2)" and
"-dP (uC/cm2)"

Add Trace: (@) Click here after the single-point data have been selected.
Comments: As appropriate
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Single-Paint Filter Setup .o
Cancel
Single-Poird Fler Task Sefup Pt Satug
Sngle-Pornt Flker Tack Name (50 Charscigldap ) &
Fatigue PUND Folarzation (uC/om3) Fesponse | 1 |
p——
U Mo Exsculs
I_ £ ¥ [ A 1
Data Type Single-Pairt X Ads Type
Hyxereas - Time (3) ilts
Simple Pulss Dielay Time 5] Pulse Wickh jms)
Com. Delay Time ) Loop Court
General Puise DiC Biaa Time {5} PUND Delay ms)
Leasage Cum. DC Bias Time (s} User arishle
Charge Wave Time (g} Temperabure [T or K}
Fiezo Cum. Wave Time (a) Bl Time: (5}
Fesd Sensar Wave Gy
Piezotest 433 Eun Vizve Cicies |
Transistor Cument
Adwanced CA
L
TOC Fiker
Trace Sats Filer
Magreto-Electic Respanss
Single-Pont CV
Single-Fart VY (MR}
General Monopalar Hysleresis
Curve Energy
I:-L;SM Single-Port Data
LCA Meter T
Cumert Loop Data Tracels) | B% e ” E"("
FTI1704 LCR ( ﬁ—‘ e — b ]
A Ino Accumuate)
User Variable Only b P'r hCiem
Task Selector
5 (voh. 1.0 ms Fefigue Characterization FUND () Add Tagk @ £or(Clemd) @
-Fr [l fem)
1 Left Mouse Selects Cel inF)
Sirgle ems.
2 Laft Mause + Shift Key
Selects Consecufive Hems
3. Left Mouse + Cul Key
Salacts Mutiple Independent kems

Set RBun-Time Table Export
[ Fun-Time Test File Taske

Set Singlo-Point Fker VDF Impon |

[T Read Diata From Wison File

Commentsg {511 Characters Max.)

Demenetrate the Single-Point Fiter Task configuration and execution for the Man Wigon Manual. Capiure repeated PUND =P (uC/em2), =P” (uC/emZ) and =dF (LC/emZ)
mezsurements and plot a3 a funcidion of the Vaveform Task Cumulative Cycles ta form a sample Fatigue charmcienzation Adust this Ffer confguration. or add addfional Fiter Tasks.

to colledt data from olher Messurement Tasks if they are nooparated in the Fatigue Test Definition.

RADIANT /7
TECHNOLOGIE S, u\u:._‘T

Fi=spond to Mesting Branch Hesst

B an Execute O
[Corfigure in Toals->Options)

5P Fker Version: 527} - Radiart Technalogies, inc., 2005 - 7/06/20

Ve

Figure 7 - Data Plotting Single-Point Filter Task.

Discussion:

Data Type control. Indicates the type of Task that is to be the source for the input data to
the Single-Point Filter.

Task Selector and Add Task controls: First the Task Selector is used to select all data-
producing Tasks of the selected type ("PUND") whose data are to be accumulated. In this
case, the single PUND Task is selected. Note that the Tasks are listed in reverse order of
appearance in the Test Definition. The latest Task added is at the top of the list. The
<Shift> key can be used along with the mouse to select more than one consecutive Task.
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The <Ctrl> key can be used along with the mouse to select more than one non-
consecutive Task. Once the appropriate Tasks are selected, clicking Add Task creates the
association between them and the Filter Task and indicates the selected Tasks in the Task
Selector list by appending "(X)" to the Task name.

Single-Point X-Axis Type control. This control is used to choose the single independent
variable against which the data are to be plotted. Note that the values available change
with data type.

Single-Point Data and Add Trace controls: The Single-Point Data control is used to
choose one or more extracted data values to be plotted. The <Shift> key can be used
along with the mouse to select multiple consecutive parameters. The <Ctrl> key can be
used along with the mouse to select multiple non-consecutive parameters. Once the ap-
propriate parameters are select, click Add Trace to set them in the Filter. Parameters in
this list depend on the type of input Task selected to provide the plotted data.

NOTE: if the PUND Task has been replaced by another Measurement Task, this Task
configuration should be adjusted to match the replacement Task type. If the PUND Task
has been supplemented with one or more Measurement Tasks, additional Single-Point
Filter Tasks should be placed after those supplemental Tasks and configured appropriate-
ly to collect Fatigue-characterization data from those Tasks.

2. Single-Point Plot Setup Tab

Plot These Data: Checked

Plot Title: "Fatigue PUND Polarization (uC/cm2) Response/Int. Ref. Ferro"
Plot Subtitle: "Tutorial #2b-2 - Advanced DataSet Concepts"

Plot X-Axis Label: "Cumulative Fatigue Cycles"

Plot Y-Axis Label: "Polarization (uC/cm2)"
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Single-Point Filter Setup X
Cancel
Single-Point Fitter Task Setup  Plot Setup
|

Plot These Data

Plot Title (60 Characters Max.)
Fatigue PLUND Polarization {pC/cm2) Response/Int. Ref. Femo |

Plot Subtitle (60 Characters Max.)
Tutorial #2b-2 - Advanced DataSet Concepts |

Plot X Axis Label (60 Characters Max )
Cumulative Fatigue Cycles |

Plot Y Axis Label (60 Characters Max.)
Polarization {pC./cm2) |

] *-Axis Log Scale

] Export Meta Data at Run-Time
] Export JPEG at Run-Time
] Export Bitmap at Run-Time

Browse to File

Figure 8 - Data Plotting Single-Point Filter Task. Plot Configuration
Tab.

Discussion

Plot These Data control. This control enables runtime plotting. When enabled, a plot will
appear during the experiment. If disabled, no plot will appear, but the data will be stored
and recorded and may be recalled for display from the DataSet Archive.

v) Branch Task (Task Library->Program Control->Branching)
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Task Name: @ "Fatigue Branching = Branch to 10 Stress/Measure Sequences"
Parameter to Compare: @ "Loop Counter"

Comparison: @ ne="

Integer: @10

Use Tolerance: @ Unchecked

User Variable Limit Selection: @ "<<None>>"

Branch Point Task: (@) v5.0-Vol/10 kHz F atigue Stress Waveform"

Comments: As appropriate

Branch Setup *

Branch Task Name (60 Characters Max.) E
| Branch On True
Fatiguz Branching = Branch to 10 StrassMlzasurs Saq_uaﬂ@ | DB Ox Fal
ranch 2
G

Parameater to Compare

Comparison Int=g:
-dB Al _
d&Pr ;TOT _ @l 4
e R
DRIVE Voltags = .
Hardware Prassnt - - _
Hardware: Error @ falz=
I =
Kef .
Loop Counter -
Lot ID
g Juse Tula'anne@

p*

P*r

P¥r

P Capaciter ID

B Dz Column @

Py D= Row

P Hardware: Error

Panzz: Adjustad Prompt v Loop Counter o

if "Loop Covnter” < 10, then Branch

Branch Point Task

Fatiguz PUND Polarization (uC/em2) Responsa Select Branch Tarzst
5.0-Volt/1.0 ms Fatigue Characterization PUND

3.0-Volt/10 kHz Pulsed Fatigue Stress Waveform () Branch Loop Limit

150

Runaway Branching Will Stop After
"Branch Loop Limit" Iterations
Providad "Branch Loop Limit" > 0.
Bat to ¥ to Disable.

Tutorial #2b2 — Fatizue - Pause for User Start @

Comments (511 Characters Max.)

Demonstrate the Branch Task confizuration and execution for the Main Vision Manual. Return execution to the
fatigning Wavaform Task vntil 10 total stress'measvre seqevnces have been achizvad. This allows the sampls to be
fatizue and the prograss of the Fatizue mechanism to be characterized and observer.

Beep On Execute
(Configure in Tools->0Options) D

Branch Version: 5.27.0 - Radiant Technologies, Inc., 1999 - 7/06/20

RADIANT}7
17| /

TECHNOLOGIES. INC. s

Figure 9 - Fatigue Iterating Branch Task.

Discussion
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Inserting the Branch Task into the Test Definition causes the experiment execution to re-
turn to an earlier associated Task (the Branch Target - here, the Fatigue Stress Wave-
form). The Task sequence between the Branch Target Task and the Branch Task will re-
iterate. The process will repeat until the Branch Logic Condition is no longer satisfied.
This feature makes Vision a simplified visual programming language. The Branch Logic
condition is constructed by making a logical comparison between a constant programmed
value and a User Variable. It is presented in plain English in the unlabeled text box in the
center of the dialog of Figure 8.

User Variables

User Variables are Vision program elements, maintained by Vision in a list of User
Variables, that consist of a textual name, a type (text, integer, real or Boolean) and a
value. User Variables are added to the list by Tasks as they are accessed in QuikLook,
in the Library or Editor or in a DataSet. The list of User Variables is therefore of vari-
able length depending on the number and type of Tasks accessed since the program
started.

User Variables serve four purposes:

1. Establish default values for Task configuration parameters.

Maintain current values for Task configuration and measurement parameters and

establish persistence of the parameters from-configuration-to-configuration.

Provide access to program status for user review.

4. Provide mechanisms for program control as in the present case of controlling
Branch Looping.

(98]

The Branch Logic comparison is being made between a constant and a User Variable that
is stored as an integer type. Since that is the User Variable type, the Branch Task configu-
ration dialog automatically enables the /nteger constant control. The Branch Task also
adds it own User Variable, called "Loop Counter". This value records the number of
times the sequence of Tasks has executed and may be used to control Branch Loop ter-
mination. Note that care must be taken in programming the Branch Task. It is entirely
possible to perform a comparison with a parameter that will not change so that the
Branch Loop will never terminate.

Parameter to Compare, Comparison and Integer controls: A Branch Task is configured
by comparing a typed User Variable to a user-set constant using a standard comparison
operator. Here, the Parameter to Compare is the "Loop Counter". This is an integer User
Variable added to the variable list by the Branch Task, itself. It indicates the number of
times the Tasks that comprise the Branch Loop have executed. This value is incremented
at each loop and is, therefore, guaranteed to increase. Any Branch Loop based on this Us-
er Variable will always terminate provided the logic is properly configured. The Integer
control is enabled, since the "Loop Counter" User Variable is stored as an integer. The
Comparison chosen is <=, so that as long as the User Variable is <= the Integer, the
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Branch Task will return execution to the Branch Target Task and another loop will occur.
Note that the logic is reflected in an unlabeled text box in the center of the dialog for your
verification. After the 11™ iteration, the Branch condition will be false and the Branch
Loop will exit normally.

Branch Point Task and Select Branch Target controls. The Branch Point Task control
lists, by name, all Tasks that precede the Branch Task that are eligible to be the first Task
in the Branch Loop. The Tasks are listed in reverse order from the Test Definition, so that
the Task immediately preceding the Branch Task is at the top of this list. Branch Loops
may not cross or be nested, so that any preceding Branch Task or any Task that precedes
a preceding Branch Task will not appear on the list. The Fatigue Stress Waveform is set
as the Branch Point (also known as the Branch Target) so that it, along PUND and the
Filter, will reiterate. The Task is selected by highlighting it in Branch Point Task, then
clicking Select Branch Target. The selection is indicated by an "(X)" appended to the
Task name in Branch Point Task. The Pause Task does not reiterate so that after the ini-
tial execution, human interaction is not required.

Step 2 — Create the DataSet

To create the DataSet, first select "File>New DataSet", or click the page icon on the toolbar.
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Figure 10 - DataSet Creation Options.

A dialog will appear. Perform the following actions:
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Mew DataSet >

DK‘Ca.ﬂnel‘

Pleasze provide the following Information. After selecting OK a new Datalat will
be created vnder the path that vou specified.

Datafst Mame* Tutorial #2b-2 |

Datalat Path* cdatasets\tutorials\tutorial $2b-2 dst | Browse

L= =t P 3-4 Characters

Initials*
Comments Tutorial £2b-2 Advanced DataSet Concepts -
*Raquirad Fislds Demonstrate the Construction of a Fatigue Experiment

E

Figure 11 - Create the DataSet.

TE: The DataSet Path control is automatically updated to assign the DataSet Name value

as the DataSet File Name, with a *.dst extension. The Browse button may also be used to as-
sign the file path and file name. Or these may be specified by editing directly in the DataSet
Path control. "C:\DataSets" is the default root folder. It will be replaced in further updates to

the
the

DataSet Path control if it is changed using the Browse button or by editing directly into
DataSet Path control. Folders in the DataSet Path control need not exist when the Da-

taSet is created. The folders will be created if they are not found.

1.

2.

Type "Tutorial #2b-2" for the DataSet Name.

The DataSet Path control is automatically updated by appending the DataSet Name value
to "C:\datasets\" to form the file name. (Illegal file characters in the DataSet Name are
automatically replaced with '.".). Once the DataSet Name value is set, the DataSet Path
may either be accepted as is or may be edited. Note that the file name does not have to
have the *.dst extension, but other functions in Vision look for this extension for Da-
taSets. Note that the default directory for the DataSet is "c:\DataSets". Any path may be
defined for the DataSet using the browser.

Enter your initials. This provides a reference identity for the DataSet. Any other person
using the DataSet will know who the designer was. This field is required.

Type any Comments that you’d like. This field is optional. Comments in this case are not
recommended.

Click OK.
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Vision - Tutorial #2b-2

Eile Explorer View Tools Quiklook Editor DataSet Library Data Plotting Log Checklist Calculator Help
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Al Archive
DataSet Explorer with Open
“Tutorial #2b-2” DataSet
DataSet Log Window
DataSet Tab in Explorer
@Eiao'e' @ Tutorial #2b-2

Ready

Figure 12 - Fatigue DataSet Explorer Tab and Log Window.

6. The DataSet will appear in the DataSet Explorer. A Tab page and log window will appear
and the DataSet will be opened.

Step 3 — Move the Test Definition into the Tutorial #2b-1 DataSet and Run the
Fatigue Experiment.

Name the CTD "Fatigue Test One". When the experiment is executed the user-start Pause
Task dialog waits for user acknowledgment. Then, as with the Retention experiment, two
windows will appear. These are the Waveform Progress Dialog and the Fatigue Filter Plot.
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Figure 13 - User-Start Dialog. Pause Task Execution.
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Figure 14 - Dialog Indicating the Progress of the Fatiguing Wave-
form at the Ninth Branch Loop Iteration.
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Figure 15 - Fatigue Damage Growth Through Ten Iterations. Inter-
nal Reference Ferroelectric Capacitor.
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Figure 16 - Fatigue Damage Growth Through Ten Iterations. Log
Cumulative Cycles Display.

Repeat the measurement and exercise the Archived data as desired.
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III - Branch Loop Operations

A - Overview

In Tutorial II you constructed two practical Test Definitions that performed Retention and Fa-
tigue sample characterization. Each of these experiments used just a few Tasks to perform elabo-
rate iterative measurements over an extended number of sequences and an extended period of
time by introducing the Branch Task and Branch Looping. Each test consisted of a stress period
and a measurement that was iterated within the Branch Loop. As the experiment iterated the time
duration of the stress period was increased in a programmable and predictable way. The Test
Definitions also include a Filter programmed within the Branch Loop to accumulate and display
data. Tutorial V extends the concept of adjusting time within a Branch Loop to adjustment of a
general collection of parameters in standard Measurement Tasks. It also addresses, in detail, the
general behavior of Filter Tasks when they are programmed into a Branch Loop. In the process, a
collection of very useful Test Definitions will be created. These will serve to teach these ad-
vanced Vision features in great detail. But they will also provide a useful set of tools that can be
used directly as templates in creating your own experiments.

In Tutorial 111, among other things, the following items are introduced:

Branch Loop configuration parameter adjustment.
The Auto Branch Abort Task.

Filter Append mode.

Filter Accumulate mode.

The Single-Trace Loop Average Filter.

The Two-Trace Math Filter.

AR S

In the tutorial you will build up a DataSet named Tutorial #3b.dst that is the duplicate of Tutorial
#5a.dst, included in the ¢ :\DataSets directory with the shipment of Vision. The DataSets have
differing indices because this tutorial has been moved up in the list of tutorials from V to III.
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B - Multi-Volt Hysteresis

This first example of operations within a Branch Loop begins by demonstrating a simple adjust-
ment of the maximum voltage in a Hysteresis loop, presenting a sequence of measurements rang-
ing from 3.0 Volts to 9.0 Volts in 1.0-Volt increments. The data are passed to a Collect/Plot Fil-
ter Task, programmed within the Branch Loop, for runtime display. Subsequent steps adjust the
method of data display by the Filter Task within the Branch Loop. Here, the Filter Append and
Accumulate options are introduced. Finally the Filter is placed outside of the Branch Loop and
the various configurations are examined.

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision tester. It is de-
tailed here. A 2.5 MQ2 Reference Resistor and a 1.0 nF Linear Reference Capacitor are also
available and may be switched into the signal path. Or the user's own sample may be connected
to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelectric is not available
in the discontinued Precision RT66B and Precision LC tester models.

Step 1 - Create the Test Definition.

1. In the Vision Library, open the Hardware->Measurement->Hysteresis folder. Move the
Hysteresis Task into the EDITOR window.

2. Configure the Task as follows:

Hysteresis Task Name: ©) "Multi-Volt/10.0 ms Hysteresis"

Max Voltage: @ 3.0

Hpysteresis Period (ms): @100

Sample Area (cm2):. @ Default if If Enable Reference Ferroelectric is checked, or as
appropriate

Sample Thickness (um): ) Default if If Enable Reference Ferroelectric is checked, or as
appropriate

Enable Reference Ferroclectric: @ Checked - Or attach your own sample

Cap A Enable: (D Checked - If Enable Reference Ferroelectric is checked.

Comments: As appropriate
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Figure 1 - Configure the Hysteresis Task.

Click on Set Sample Info and add the information as follows. Note that if you are follow-
ing on from the previous tutorial or have re-accessed that tutorial's DataSet, these values
will be preconfigured since they are persistent from the previous Task access.

Sample Name: | "Internal Reference Cap.", or as appropriate
Lot ID: "N/A"
Wafer ID: "N/A"

Then click OK to return to the main dialog.
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Figure 2 - Provide Sample Information.

5. Click on Adjust Params and configure as follows.

Adjust Hysteresis Volts in a Loop: Checked
Adjust by Incrementing: Checked
Voltage Increment:. 1.0
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Figure 3 - Configure the Branch Loop Parameter Adjustment.

6. Then click OK to return to the main dialog. Note that the Adjust Parameters in a Loop
control now appears checked as in Figure 1.

Discussion:
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The two main Hysteresis determining factors - Hysteresis Period (1/Frequency) and Hys-
teresis Voltage - may be independently adjusted in a Branch Loop. There are two meth-
ods of adjustment. In each, the programmed value, taken from the main dialog, is used in
the first Branch iteration. Subsequent iterations determine the parameter value either by
scaling the previous setting by a constant value or by incrementing it by a constant. In
this example, the initial loop will be at 3.0 volts and 10.0 ms. Adjustment of Hysteresis
Period is disabled, so all subsequent loops will also be at 10.0 ms. However, the maxi-
mum drive voltage is to be incremented at each iteration by 1.0 Volt. The second iteration
will apply 4.0 Volts, the third 5.0 Volts and so on. Note that it is incumbent on the user to
ensure that the Branch Loop Branch Logic Condition is programmed in a way that en-
sures that the combination of initial value, scale or increment constant and number of
loops do not cause the adjusted parameter to exceed the capabilities of the hardware or
cause any damage to the sample. Note that although both Hysteresis Period and Max
Voltage may be adjusted, it would not be good policy to change both simultaneously
since resulting changes in the sample response may not be able to be associated with a
particular change. Note that in both cases, the scale factor may be between 0.0 and 1.0
and the increment may be negative, so that parameters can be made to move from larger
initial values to smaller values. In the case of Max. Voltage, the scale factor may be nega-
tive. It is important to ensure that the Hysteresis Period does not fall below 10 ms. Note
that, if the DRIVE signal is specified in units of Electric Field (kV/cm) on the main con-
figuration page, the signal increment will be in units of Electric Field (kV/cm) on the
Branch Loop Adjustment configuration page.

7. In the Vision Library open the Filters folder. Move the Collect/Plot Filter into the Editor.
Configure the Task as follows:

Task Name: ©) "Multi-Volt Hysteresis Data - Internal Ref. Ferroelectric"

Data Type: @ "Hysteresis"

Task Selector: (3) "Multi-Volt/10.0 ms Hysteresis"

Add Task: ) Click this button after the Task Selector selection is made. An "(X)" will
be appended to the Task name in the Task Selector window.

Comments: As appropriate
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Demonstrate the Hysteresis Task configuration and execution for the Main Vision Manual. Collect, plot or
store Multi-Volt/10.0 ms standard bipolar Hysteresis Data.
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Figure 4 - Configure the Collect/Plot Filter.

8. Click on Collect/Plot Plot Setup tab. Configure the dialog as follows:

Plot These Data: Checked
Append Data: Unchecked
Labels: As Appropriate

9. Then click OK add the Task to the Test Definition in the Editor.

272
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Cancel
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Figure 5 - Configure the Filter Plotting Dialog.

10. In the Vision Library open the Program Control->Branching folder. Move the Branch
Task into the Editor. Configure the Task as follows:

Task Name: @ "Branch to 9.0 Hysteresis Volts"
Parameter to Compare: ©) "Hysteresis: Current Volts"
Comparison: @ nt

Real: @9.0

Use Tolerance: @ Unchecked

User Variable Limit Selection: @ "< <None>>"

Branch Point Task: @ "Multi-Volt Hysteresis"
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Comments: | As appropriate |

Branch Setup

Branch Task Name (60 Characters Max )
Branch to 9.0 Hysteresis Volts 1

Norweete [ | cone
Parameter to Compars

Die Column ~
Diz Fow

dP

-dP

dPr

-dPr

DRIVE Veltaze

Current Elactric Fiald (kKV/iem)
Current Field (kV/em)
Current Period
Current Volts
Horizontal Shift
E-Eff

2sizs: Max As % OFf Possible Max "

if "Hysteresis: Current Volts" < 9.0, then Branch

Branch Point Task
Multi-Volt Hysteresis Data - Internal Ref. Farroslectric Select Branch Tarest

ulti-Volt/10.0

Branch Loop Limit
150

Runaway Branching Will Stop After
"Branch Loop Limit" Iterations
Provided "Branch Loop Limit" > 0.
Zat to 0 to Dizablz.

Comments (511 Characters Max.)

Demonstrate the Branch Task configuration and execution for the Main Vision Manuval Tutorial #3b. REetvrn exevetion
to the multi-Velt/10.0' ms Hysteresis Task vatil the corrent Hysterssis voltags is sraater than or equal to 5.0 Volts.

Beep On Execute
(Configurs in Tools->0Options) D

Branch Version: 5.27.0 - Radiant Technologies, Inc., 1999 - 7/06/20

EJ RADIANT//

TECHNOLOGIES, INC, —afed’

Figure 6 - Configure the Branch Task.

Discussion:

The configuration and execution of the Branch Task has been described in detail in Tuto-
rial II-D and II-E. In the present case the Branch Logic Condition is based on the "Hyste-
resis: Current Voltage" User Variable that is added and updated by the Hysteresis Task.
That value begins at 3.0 Volts and is incremented by 1.0 Volt at each Branch iteration. In
this experiment the iterations are to continue until the voltage reaches 8.0 Volts. The iter-
ation immediately preceding this voltage has as its voltage 7.0 volts. When the Branch
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Step 2 - Create the DataSet.

1. Using any of the methods discussed in earlier tutorials, initiate a new DataSet

275

Task sees 7.0 Volts it should Branch. When it sees 8.0 Volts it should not Branch. Thus
the Branch Logic Condition is set to Branch any time "Drive Voltage" is <= 7.0 but not
Branch if "Drive Voltage" is > 7.0. Any of the following configurations would achieve

the same performance:

NE W=

"Hysteresis: Current Voltage" < 8.0.

"Hysteresis: Current Voltage" NOT = 8.0

Branch on False checked and "Hysteresis: Current Voltage" > 7.0.
Branch on False checked and "Hysteresis: Current Voltage" >= 8.0.
Branch on False checked and "Hysteresis: Current Voltage" = 8.0.

Note that when the Branch Task sees "Drive Voltage" equal to 8.0 Volts, the 8.0 Volt
measurement and display has already occurred.

2. When the DataSet configuration dialog opens, configure as follows:

DataSet Name: "Tutorial #3b"

DataSet Path: "c:\datasets\tutorials\tutorial #3b"
Experimenter Initials: Required

Comments: Optional - As Appropriate (Not Recommended)

Mew Dataset

Pt

DK‘Ca.ﬂnel‘

Datalzt Name®

Datalat Path*

Experimenter
Initials¥
Comments

*Fequirad Fislds

Plaase provide the following Information. After selacting OF a new Datalet will
be created vnder the path that vou specified.

Tutorial =3t

cdatasets tutorials tutorial #3b | Browss

sPC 34 Characters

Demonstrate Variows Vision Operations in a Branch
Loop.

Figure 7 - Configure the DataSet.
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NOTE: The DataSet Path control is automatically updated to assign the DataSet Name
value as the DataSet File Name, with a *.dst extension. If the DataSet Name control is ed-
ited, the DataSet Path is automatically fully updated to be "C:\<Current Default
Path>\DataSet Name". This automatic updating may be defeated by using the Browse
button to assign the file path and file name or by editing directly in the DataSet Path con-
trol. "C:\DataSets" is the default root folder. Folders in the DataSet Path control need not
exist when the DataSet is created. The folders will be created if they are not found. This
feature was added at the request of Tohoku University and Michio Ohata-san of Nippon
Ferro Technologies.

3. Click OK to create and open the DataSet.

4. Using any of the methods presented in earlier tutorials, move the Test Definition from the

Editor into the DataSet as the Current Test Definition (CTD). Name the CTD "Tutorial
#3B - Multi-Volt 1".

Rename CTD >

0K

Cancel

You can change the name of the current test definition. This helps differentiate tests setups
{30 characters max. for Datafzts erzated before Vision 5.5.0. Otharwise 60 Characters hMax )

Tutorial #3b - Multi-Volt Hysteresis 1

Vi

Figure 8 - Name the CTD.

Step 3 - Run the CTD.

1.

Using any of the methods discussed in earlier tutorials, execute the Experiment. As the
CTD runs, a Hysteresis measurement is made, then the Filter Task plots the data. At each
new iteration, a new Filter plot window will be generated showing the most-recently
made measurement. After six iterations the CTD will terminate, the Archive will be writ-
ten and, after opening the Archive and the ETD, the program will appear as in Figure 9.
Note that the most-recent (9.0-Volt) measurement is displayed at the top of a stack of plot
windows. Each of these windows holds a measurement at at different iteration.
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Vision - Collect/Plot Filter Plot - Hysteresis Input; 7

File Explorer View Tools Quiklook Editor DataSet Library DataPlotting Log Checklist Calculator Help

21zl

= I0F Tutonal 732 =l il }
£ & Tutorial #3a - Multi-Vol: Hysteresis 1 = @® = ]
B2 Muti-vot/10.0ms Hysteresis —
i Muti-ol Hysteresis Data - inteme Collect/Plot Filter Plot - Hysteresis Input: 7 [E=nEen ==
. Bif Branchto 3.0 Hysterssis Vots Multi-Volt Hysteresis Data - Internal Ref Ferroelectric ~ | E
A Archive Tutosiz! $TIL-B - Branch Loop Operations
Task Type: Collect/Plot Filter B
o Task Name: Multi-Volt Hysterssis I ==
" Execotion Count: 1
= 20. ~
= P !
bl 15 Plot Data on Filtering ter
B[ teresis D
Slg|@E™ Input Task Type: Hystarssis
ek . Tnput Tasks: 1
[} S [ ~
SIE(F= e
e [[5 @
2|2 ‘Task Typs: Hysteresis
JE]E - Task Name: Molti-Volt/10.0 ms Hys
2 E Esecution Count
1 E-of
-15:
20 0 ms H
25
et
a3 B : 1000.000000 (ms)
........................................ v
13 T 1
L S T 1 T T T < 5
Voltage:
0 (ms)

< > < >

EE U= |

Branch - Program Did Not Branch

Figure 9 - Vision Program Window After CTD Execution.

N Praset: Enabled
2 Preset Delay: 1000.000000 (ms)
..........................

2. Any of the Hysteresis, Filter or Branch Task executions may be recalled from the DataSet
Archive for review by double-click the Task icon in the "Experiment Data" folder of the
Executed Test Definition (ETD). Reexecute the experiment and review data as desired.

Step 4 - Add an Automatic Branch Abort Task.

The Test Definition described to this point has been carefully designed to ensure that the
Branch Looping will terminate and that voltages will not harm the sample and not exceed the
capability of the tester to generate the measurement in its current configuration. Additional
safeguards can be added by applying additional Branch Logic Conditions to the Branch Task.
This is done by inserting a Branch Abort Task into the Branch Loop somewhere between the
Branch Target and the Branch Task. Vision offers three Branch Abort Tasks. Manual Branch
Abort presents a dialog to the user. This dialog can be programmed to display a prompt in-
cluding an appended User Variable. The user then determines if the Branching should con-
tinue or terminate. The Branch Task continues to examine its Branch Logic Condition if the
user allows Branching to continue. The Manual Branch abort forces user interaction, howev-
er, and the Test Definition cannot run unsupervised. This situation is resolved by the Timed
Branch Abort Task. This is a Manual Branch Abort that has a programmable time out and its
execution shows a progress dialog. If the user does not acknowledge the dialog before the
time out, the Task will terminate and Branch Looping will continue. However, although both
these Tasks allow the user to make a choice based on the condition of a User Variable, they
do not strictly introduce an additional Branch Logic Condition. The Automatic Branch Abort
Task provides this function. The Task always runs unsupervised and provides a mechanism
to add additional User Variable comparisons to the decision to continue Branching. Any
number of Automatic Branch Abort Tasks can be inserted before the Branch Task, allowing
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the Branch to depend on any number of Branch Logic Conditions. In this tutorial you will
add a single Automatic Branch Abort Task to the Test Definition that acts as a safeguard by
forcing a Branch Abort if the number of loop iterations grows too large.

1. Press <Ctrl-L> to remove the Branch Task from the Test Definition in the Editor. This
can also be done by selecting "Remove Last Task" in the Vision "Editor" menu or in the
popup menu that appears when you right-click in the EDITOR window.

2. From the Library Program Control folder move an Auto Branch Abort Task into the Edi-
tor. Configure the Task as follows:

Task Name: @ "Loop Counter Branch Abort Test"
Parameter to Compare: @ "Loop Counter"

Comparison: O

Integer: OF

% Tolerance: @ 0.0

User Variable Limit Selection: @ " None>>"

Comments: As appropriate
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Automatic Branch Abort Setup

Loop Covnter Branch Abort Text

Auto Branch Abort Task Name (60 Chef_%us Max.)

Parameter to Compars

OK ||:[NuEmte Cancsl |

ot

Abu:rtDnTﬂle
DAbu:rtDﬂFalae

Comparison Int Text
. ; (4) | |
NOT =

Hardware Prasent e

Hardwars: Error =

Hywsterssiz: A (Loop Arsa) = Feal Boolean
Hysterasis: Chilax-E£ff o= 0 |

Hysteresis: Current Electnic Field (KViem) 'al:.—_
Hysteresiz: Corrent Fisld (EViem) e

Hysteresis: Current Period = e

Hysteresis: Current Volts ] ( 5 J |

Hysteresis: Horizontal Shift

Hysterasis: E-Eff

Hysteresis: Max As % Of Possable Max

Hysteresis: Offset User Variable Limit Selsction

Hysteresis: Phiax

Hysterasiz: Pr <<None>>

Hsterssis: -Pr Capacitor IDY @

Hysterasiz: Ve Diz Column

Hysteresis: -Ve Diz Fow

Hysterasis: Vertical Shift Hardware: Error

E=f Loop Counter

Loop Counter Points

Lot ID ” Task: Confizuration Day

p* Task: Confizuration Hour

D% Tazk: Confizuration hMinute

B W Taszk: Configuration Month W

if "Loop Couvnter” > 7, then Abort

Comments (311 Characters Max.)

Demonstrate the Avtomatic Branch Abort Task configuration and execution for the Main Vision Manuval. This Task
allows the vser to proeram a second (or third, ste.) Branch Logic Condition to control Test Definition Branch
Looping. In this case the Branch Looping will abort if the Branch Logic Condition is met. Abort if "Loop Covnter” > 7.

Bzep On Exscute
{Configure in Tools-=0Options) D

I:.‘ADIANW‘

Automatic Branch Abort Varsion: 3.27.0 - Kadiant Technologies, Ine., 2001 - T/06/20

Figure 10 - Configure the Auto Branch Abort Task.

3. Click OK to append the Task to the Test Definition.
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4. From the Library, move a Branch Task back into the Editor. Reconfigure the Task as in
Figure 6 .

5. Move the Test Definition into the DataSet. Name the CTD "Tutorial #3b - Multi-Volt
Hysteresis 2". Execute the CTD. The behavior will be exactly as it was for the execution
of "Tutorial #3B - Multi-Volt 1". Repeat execution and review the archived data as de-
sired. Note that, as configured, the Branch Abort Task will not abort Branch Looping be-
fore the Branch Task Branch Logic Condition terminates Branch Looping.

Step S - Run the Filter in Accumulate Mode.

An important consideration in Vision, and one that is addressed in this tutorial, is the behav-
ior of Filter Tasks programmed into a Branch Loop. The two previous executions of the Test
Definition passed data into the Filter in its default mode. The Filter responded by generating
a new plot window at each iteration and inserting the single, most-recently-measured plot in-
to the window. In this step the Filter will be reconfigured to change its behavior in the
Branch Loop by enabling the Accumulate Mode. In this mode, the Filter will continue to
generate a new plot at each iteration. However, at each execution of the Filter, the Task
mines the Archive database for the entire history of the execution of the input Hysteresis
Task. It then produces a plot that shows that history so that the first iteration will contain a
single plot, the second the first two plots, and so on. This Filter option will be shown to have
other uses in later steps in this tutorial.

1. Double-click the Filter Task icon in the Editor window to reopen the configuration dia-
log.

2. In the main dialog, check the From outside the loop, accumulate data from inside the
loop control. Note that this control was previously labeled Accumulate .

3. Update Comments and the plot labels as appropriate. Click OK to update the Task in the
Test Definition.
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=
An‘umm

in a Branch Loop

Collect/Plot Filter Setup

Collect/Plot Fiter Setup  Collect/Plot Plot Setup

Cancel

Collect/Plot Fiter Task Name (B0 Characters Max.)
Accumulate Multi-Violt Hyst. Data - Int. Ref. Fermeleciric
[[] Mo Execute
From outside a loop, accumulate data from inside the loop
Data Type
Colect/Plot Fiter

Task Selector

Multi-'olt /100 ms Hysteresis (X)

Piezo-D
Custom Measurement

st Filter
E;me I Add Task 1. Left Mouse Selects
Ad ed C/V Single kems
Ia"\;am 2 Left Mouse + Shift Key
RTEGA Import Fiter Selects Consecutive
RTBO00 Impaost Fitter lems
Single-Trace Loop Average Fiter 3. Left Mouse + Cirl Key
Wuki-Trace Average Fitter Selects Multiple
?H'E'_ﬂffmgﬂhpfgﬁ E Time, Not Violts, As X
Sensor Collect/Plot Fiter
Parastics Set Collect/Plot VDF Import |

Compensation Fiter
Muki-Trace Loop Average Filker
Single-Point Fiter

Subsample Fiker

Smoacthing Filter

Piezo Filter

Advanced Piezo

Transistor Cument

Transistor [V

Comments (511 Characters Max )

Demonstrate the Hysteresis Task configuration and execution for the Main Vision Manual. Collect, plot or
store Muki-Viok/10.0 ms standard bipolar Hysteresis Data. Accumulate data inside the Branch Loop.

[ Read Data From Vision Fle

Set Run-Time Table Export |

[~ Run-Time Text File Table

Respond to Nesting Branch ]

O

Beap On Execute
Configure in Tools->Options)

C/P Filter Version: 5.27.0 - Radiant Technologies, Inc.. 1995 - 7/06/20

RADIANT/Z
Z‘; TECHNOLOGIES, mc._L-r'

Figure 11 - Collect/Plot Filter Configured to Accumulate.

3"

Move the Test Definition into the DataSet and name the CTD "Tutorial #3b - Multi-Volt

Execute the CTD. When the experiment has finished, the Vision program screen will ap-

pear as in Figure 12 .
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Multi-Wolt Hysteresis Data - Internal Ref. Ferroelectric
Tutoriz] SM0-B - Branch Loop Operations.

Ll

Task Type: Collzet/Plot Filter
Tazk Name: Accumulate Multi-Volt
Polarization (uC/cmz): 2 Execution Count: 1

Multi-Violt'10.0 ms Hysteresis: Polarization (pC/om2): 1

Multi-Violt'10.0 ms Hysts

Multi-Violt'10.0 ms Hysteresis: Polarization (pC/ocm2): 3

Setup
Accumulate Data
Plot Data on Filtering

Multi-Violt'10.0 ms Hysterssis:

Polarization (pC/cm2): 4

B
n

ot Filter
pte Multi-Volt

Multi-Violt'10.0 ms Hysteresis: Polarization (pC/om

Multi-Volt/10.0 ms Hysteresis: Polarization (pC/om2): & Input Task Type: Hysterasis
30 I Input Tasks: 1
204 ﬁ
% “ B Collect/Plot Filter Plot - Hysteresis Input: 7 EI@
T Multi-Volt Hysteresis Data - Internal Ref. Ferroelectric N
E’ ot Tutoriz! 1B - Brznch Loop Operations
B Ml Ve 100 ms b : Poiarizaion (uCloma): 1 Ml Ve410.0 s Hysteresis: Parizsion (pCham2): 2 Task Type: Collact/Plot Filtar
S o104 - Task Name: Accumulate Multi-Volt
e - Mul$- Vo100 ms | : Plapizaion (uClom2): 3 Mul$- Vit 10.0 s Hysteresis: Polarizagon (pClom2) 4 Execution Couvnt: 1
20 MuS- Ve 100 s H : Polarizasion (uClam2): § MuS- Vet 10.0 s Hysteresis: Polarizasion (uClam2): 8
e Ml V100 ms P zstion (uCiem2). 7 i>>>>>T>>:§>>>> Satup e
£ L B afF Accumulate Data
} Plot Data on Filtering
| E [ 0= Input Task Tvps: Hysterssiz
Input Tasks: 1
oo . F
| % w4
Ll 'l G:L o Task Type: Hystarasis
=1 ok Task Name: Multi-Volt/10.0 ms Hy:
o Exszcution Count: 1
E
T 104
- o - Batup -
N Profile: 3tandard Bipolar
-2t VMax: 3.00
- ol Hysterasis Time: 10.000000 (ms)
PR Praset: Enabled
| T N T T T T N Y Y N N N Presat Delaw: 1000.000000 (ms‘- W
L L L X 1 - ‘
£ 4 L [ 2 i [ & < >
Voltage

Figure 12 - Vision After Execution in Accumulate Mode.

6. Reexecute and examine Archived data as desired.

Step 6 - Run the Filter in Append Mode.

A second Filter option, when running in a Branch Loop, is to configure the Task to execute
in Append mode. Append and Accumulate modes are not independent. That is, the Task must
be run in one or the other. If both are enabled, the Task will run in Append mode. In Append
mode a plot window is opened on the first Filter iteration and the data from the associated in-
put Task are plotted. In subsequent iterations, the most-recently measured data are added to
the plot on the single window by the Filter Task. This mode is the preferred mode when plot-
ting within a Branch Loop. All data are displayed without cluttering the User Space in Vision
with many plots. If many iterations are executed, this method replaces the disadvantage of
too many windows with the disadvantage of too many plots in a single window. However,
once the CTD has executed, tools exist to display only a subset of the recorded plots.

1. Double-click the Filter Task icon in the Editor window to reopen the configuration dia-
log.
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2. Uncheck the From outside the loop, accumulate data from inside the loop control and
update Comments as appropriate.

/

Disable Accumulate
Data in a Branch Loop

Collect/Plot Filter Setup

CollectPlot Fitter Setup | Collect/Plat Plot Setup

Cancel

Colect/Plot Fiter Task Name (50 Characters Max )
Append Multi-Voll Hyst. Data - Int. Ref. Femoelectic

[J Mo Execute

'D From outside a loop, accumulate data from inside the loop
ik Data Type
Collect/Plot Fiter
Hysteresis
Simple Pulse
PUND
General Pulse
Leakage
Change
Fiazo
Piezo-D
Custom Measurement
Hysterssis Fiter
cv
Advanced C/V

1

RTEEA kmport Filier

RTEDD0 Import Flter
Sngle-Trace Loop Average Fiter
Muki-Trace Averags Filer
Single-Trace Math Filter
Two-Trace Math Fiter

Sensor Collect/Plot Fiter
Parastics

Compensation Filer
Muhi-Trace Loop Average Filter
Single-Point Filer

Subsample Fitter

Smoathing Fiter

Piezo Fiker

Advanced Piezo

Trangigtor Curment

Transistor I'V

Comments (511 Characters Man.)

Demonstrate the Hysteresis Task corfiguration and execution for the Main Vision Manual. Collect, plot or
store Multi-Volt/10.0 ms standand bipolar Hysteresis Data. Append data inside the Branch Loop

Task Selector

Muilti-Vok ./ 10.0 ms Hysteresis (X)

1. Left Mouse Selecis
Single ftems,

2. Left Mouse + Shift Key
Selects Conzacutive

bems

3. Left Mouse = (i Key
Selects Multiple

[ Time. Mot Vokts, As X

Add Task

Set Collect/Piot VOF Impost

[ Read Data From Vision File

Set Run-Time Table Export |

[ Run-Time Text File Table

Respond to Nesting Branch E

O

Beep Un Execuie
{Corfigure in Tools-*Dptions)

C/P Filter Version: 5.27.0 - Radiant Technologies, Inc., 1359 - 7/06/20

RADIANT/Z
TECHNOLOGIES. lm:._.L1’

Figure 13 - Disable Filter Accumulate Mode.

3. Switch to the "Collect/Plot Plot Setup" tab. Check the Append control and update plot la-
bels as appropriate. Click OK to update the Task in the Editor.
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4. Move the Test Definition into the DataSet and name the CTD "Tutorial #3b - Multi-Volt

4",

/

Enable Append
Data in a Branch Loop

Collect/Plot Filter Setup

Collect/Plot Fiter Setup ~ Collect/Plot Plot Setup

Cancel

[ Plot These Data
L1 Apopend These Data to Previous Data Taken nside & Loop

Plot Tiths (60 Characters Max )
Mulki-Volt Hysteresis Data - Imemal Ref. Fermelectne

Plot Subtitie (60 Characters Max.)
Tutonal #l-B - Branch Loop Operations - Append Data

Plot X Axis Label (60 Characters Max_ )
Volkage

Piot ¥ Axis Label (60 Characters Max )
Polarization (uC/em2)

[ Export Meta Data & Run-Time
[J Export JPEG &t Run-Time
[ Export Bimap at Run-Time

M Browse to File |

Figure 14 - Enable Append Mode.

5. Execute the CTD. When the experiment has finished, the Filter plot window will appear

as in Figure 15.
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Vision - Collect/Plot Filter Plot - Hysteresis Input: 1
File Explorer View Tools Quiklook Editor DataSet Library DataPlotting Log Checklist Calculator Help
N | B K (BE | B [ER Py i | 2]
@i'« | | [ES] | o | O leel |8 (2 A
= —
=g Tutoral #3a = [ B = w
=&l Tutoral #3a - Mutti-Volt Hysteresis 4 2| =3 .
) Mok Vst 10,0 ms ystereis 5| I Collect/Piot Fitter Plot - Hysteresis Input: 1 [l -E (Es]
8 Append Mutti-Volt Hyst. Data - Int. Ref. Fermpelec 2 Multi-Volt Hysteresis Data - Internal Ref Ferroelectric n
3 Loop Counter Branch Abort Text 2 ‘Tutorizl #I0I-B - Branch Loop Operations - Append Datz
Br Branchto 9.0 Hysteresis Volts 2 Task Type: Collet/Plot Filter
(3 Archive 2 Task Name: Append Multi-Volt Hys
2 Exzeution Count: 1
2
2 EEERIRRRRRNND Satup CHCUUNTT
2 Blot Data on Filtering
Append Data
Input Task Type: Hysteresis
L. Input Tasks: 1
918
— &
= Task Type: Hystarasis
5 Task Nama: Multi-Volt/10.0 ms Hy:
E Exzeution Count: 1
3
T
--- Setup -
Profile: Standard Bipolar
3.00
H Time: 10.000000 {ms)
Praset: Enabled
t T Praset Delay: 1000.000000 (ms) w
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Figure 15 - Plot Window of Filter in Append Mode After Execu-
tion. This Single Window Only will Appear.

6. Reexecute and examine Archive data as desired.

Step 7 - Add a Filter After the Branch Task.

A final question to be considered in this tutorial is the behavior of a Filter Task that is added
after the Branch, but associated with a data input Task that is inside the Branch Loop. In this
first example, both the Append and Accumulate modes are disabled. In this case, the Task
will generate a single plot window with the most recent (8.0-Volt) measurement plotted.

1. Double-click the Filter Task in the Editor window to open it for reconfiguration.

2. Go to the "Collect/Plot Plot Setup" tab, uncheck Plot These Data and click OK to update
the Task. Note that the plot label controls are disabled since the data will not be plotted.
On execution this Task will continue to gather data that can be examined by recalling the
Task from the DataSet Archive after complete execution.
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-
Collect/Plot Filter SetupA ‘ [
| Collect/Plot Fiter Setup | Collect/Plot Plot Setup |
[T Plot These Data @
| & &ppend These Datato Previous Data Taken Ingside a Loop
Flot Title (B0 Characters hax.)
10.0 ms Multi-Volt Hysteressi Data - Int. Ref. Ferra. Cap.
Flaot Subtitle (60 Characters hMax)
Data Range from 3.0 Volts to 8.0 Volts in 1.0-Volt Increment
Flotx Axis Label (B0 Characters hax)
DRIVE Voltage
Flot'y Axis Label (B0 Characters hax)

Polarization (LC/cm2)
I | Export bMeta Data at Bun-Time
M IO Export JPEG at Run-Tirme

[0 Export Bitmap at Run-Time
i
| File Mame Browse to File
I
| QK | [ Cancel l Apply

Figure 16 - Collect/Plot Filter Plot Configuration Dialog with
Plotting Disabled.
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3. From the Library Filters->Collect/Plot folder, move a Collect/Plot Filter Task into the
Editor.

4. Configure the Task as follows:

Collect/Plot Filter Task Name: "Post-Branch Multi-Volt Hysteresis Data - Accumulate"
From outside the loop, accumulate data Unchecked
from inside the loop:
Data Type: Hysteresis
Task Selector: "Multi-Volt Hysteresis"
Add Task: Click this button after the Task Selector selection is made.
An "(X)" will be appended to the Task name in the Task
Selector window.
Comments: As appropriate
Collect/Plot Filter Setup *
Cancel
Collect/Plot Fiter Setup  Collect/Plot Plot Setup
Collect/Plet Fitter Task Name (60 Characters Max.) @
Post-Branch Multi-Volt Hysteresis Data - No App. or Acc. |
T Mo Execute
[T From outside a loop, accumulate data from inside the loop
Data Type Task Selector
Collect/Plot Fitter ~ Multi-Viol/10.0 ms Hysteresis (X}

Simple Pulse

General Pulse
Leakage

Charge

Piezo

Piezo-D

Custom Measurement
Hysteresis Fitter

C

W 1. Left Mouse Selects
Advanced CAV Add Task Single ems.

1A 2. Left Mouse = Shift Key
RTEBA Import Filter Selects Consecutive
RTE000 Import Fitter ftems

Single-Trace Loop Average Fitter 3. Left Mouse + Cd Key
Mutti-Trace Average Fitter Selects Multiple
Single-Trace Math Fitter

Two-Trace Math Fitter [T Time. Not Volts. As X

Sensor Collect/Plot Filtter

Parasitics Set Collect/Plot VDF Import
Compensation Fitter

Multi-Trace Loop Average Filter [ Read Data From Vision File

Single-Point Fitter
Subsample Filter

Smoothing Fitter

Piezo Fitter Set Run-Time Table Export

Advanced Piezo

Transistor Cument [ Run-Time Text File Table

Transistor IV hd
Comments (511 Characters Max.)

Demonstrate the Collect/Plot Filter Task configuration and execution for the Main Vision Manual. Collect 3.0

-Volt to 9.0-Volt/10.0 ms Hysteresis data from a Branch Loop. Task is applied after the Branch Loop. Both
Append and Accumulate are unchecked.

Respond to Mesting Branch

Beep On Execute I Ul
{Corfigure in Tools->Options) L J

C/P Fiter Version: 5.27.0 - Radiant Technologies, Inc.. 1599 - 7/06/20

RADIANT/Z
TECHNOLOGIES, INC._A{

Figure 17 - Collect/Plot Post-Branch Filter Configuration.
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5. Click on Collect/Plot Plot Setup tab. Configure the dialog as follows:

Plot These Data: Checked
Append Data: Unchecked
Labels: As Appropriate

6. Then click OK add the Task to the Test Definition in the Editor.

Collect/Plot Filter Setup X
Cance

Collect /Plot Fiter Setup  Collect/Plot Plot Setup

Plot These Data @
T Append These Data to Previous Data Taken Inside a Loop

Plot Title (60 Characters Max.)
Mutti-Violt Hysteresis Data - Intemal Ref. Femoelectric |

Plot Subtitle (60 Characters Max.)
Tutorial #l11-B - Branch Loop Operations - No App. or Acc. |

Plaot ¥ Axis Label (60 Characters Max.)

Voltage |

Plot ¥ Axis Label {60 Characters Max_)
Polarization (uC/cm2) |

[J Export Meta Data at Run-Time
[J Export JPEG at Run-Time
[J Export Bitmap at Run-Time

Browse to File

" (i)

Figure 18 - Collect/Plot Post-Branch Plot Configuration.

7. Move the Test Definition into the DataSet and name the CTD " Tutorial #3b - Multi-Volt
5"
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8. Execute the CTD. When the experiment has finished, the Vision window will appear as
in Figure 19.

Collect/Plot Filter Plot - Hysteresis Input: 1 EI@

Multi-Volt Hysteresis Data - Internal Ref. Ferroelectric
Tutoriz] IMI-B - Branch Loop Operations - No App. or Acc

~

Tazk Tvpe: Collect/Plot Filter
Tazk Name: Post-Branch Multi-Velt
Exzcotion Count: 1

el e e e e Sah_',p el
Plot Diata on Filtering

Input Task Tyvps: Hysterasis
Input Tasks: 1

Taszk Typs: Hysterasis
Task Name: Multi-Volt/10.0' ms Hys
Execution Count: 7

-—- Batup -

Profile: Standard Bipolar

Whiax: .00

Hysterasis Time: 10000000 (ms)
Presst: Enabled

Prasat Delay: 1000000000 (ms)

Falanzation (pCiom2)
T
TIrrerrrrrr e r e rrnerrrrrrrrr e rrererroeTm

B N TN T N T T T T T T T T T T A TN TN N T N T T T T T T T T O O O N |
= £ 4 2 [} 2 H [ g
Voltage

Figure 19 - Data Presented By Filter After the Branch Loop
Terminates. No Accumulate or Append.

9. Reexecute and examine Archive data as desired.

Step 8 - Run the Post-Branch Filter in Append Mode.

This step demonstrates that programming the Filter, placed after the Branch Task, to acquire
and display data in Append mode will not change its behavior. A single plot will be generat-
ed that shows the final (8.0-Volt) Hysteresis measurement.

1. Double-click the second Filter Task icon in the EDITOR Test Definition to reopen the
configuration dialog for reconfiguration.

2. Go to the "Collect/Plot Plot Setup" tab, check Append , update plot labels and Comments
as appropriate. Click OK to update the Task.
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Collect/Plot Filter Setup [

| Collect/Plot Filter Setup | Collect/Plot Plot Setup

71 Plot These Data @

[] Append These Data to Previous Data Taken Inside a Loop

| Plot Title (60 Characters Max.)
10 ms/3.0-V Hyst. Data - Int. Ref. Ferro. Cap. - Post-Branch

Plot Subtitle (60 Characters Max.)
8.0-Volt Data - Append Data

Plot X Axis Label (60 Characters Max)
DRIVE Voltage

PlotY Axis Label (60 Characters Max.)

Polarization (LC/cm2)

= Export Meta Data at Run-Time
[T Export JPEG at Run-Time
[T Export Bitmap at Run-Time

File Marme Browse to File

; 3..-.-

[ QK ] [ Cancel l Apply

Figure 20 - Configure the Post-Branch Collect/Plot Filter to
Append Data.
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3. Move the Test Definition into the DataSet and name the CTD " Tutorial #3b - Multi-Volt

6"

4. Execute the CTD. The data appear as in Figure 20 . Except for plot labeling the data are

identical to those of Figure 18 .

Wision - Collect/Plot Filter Plot - Hysteresis Input: 1

File Explorer View Tools Quiklook Editor DataSet Library DataPlotting Log Checklist Calculator Help

B BB RIS P B R B[R &

= [DF Tutorial #3a

+-f Archive

=gl Tutorial #3a - Mutti-Volt Hysteresis &
E Multi-Volt/10.0 me Hysteresis
ﬂ Append Mutti-Volt Hyst. Data - Int. Ref. Femoelectric
X Loop Counter Branch Ahort Text
Br Branchto 9.0 Hysteresis Volts
B Post-Branch Mutti-Volt Hysteresis Data - Append Data

Collect/Plot Filter Plot - Hysteresis Input: 1

(== ]k

Polarization (pCfem2)

Multi-Volt Hysteresis Data - Internal Ref’ Ferroelectric
Tutosiz! =15 - Branch Loop Operations - Appen¢ Datz

-

Task Tvpa: Collzct/Plot Filter
Task Name: Post-Branch Multi-Volt
Execution Count: 1

SEEIIEIIREREED Satup CCddgas
Plot Data on Filtering.
Append Data

Ingut Task Type: Hystarasis
Tnpot Tasks: 1

Task Type: Hysteresis
Task Name: Multi-Volt/10.0 ms Hy=
Exacution Count: 7

--- Sstup -
Profile: Standard Bipolar

Time: 10.000000 {ms}

: Enabled

‘reset Delay: 1000.000000 (ms) w
< 2>

Figure 21 - Data Presented By Filter After the Branch Loop

5. Reexecute and examine Archive data as desired.

Terminates. Append Mode.

Step 9 - Run the Post-Branch Filter in Accumulate Mode.

This final example shows the proper use of the Filter when programmed after the Branch
Loop. It also shows the proper use of the Accumulate mode. Here the Filter will mine the da-
tabase for the entire history of data collected by all executions of the Hysteresis Task. The

single plot generated will show all six sets of data.

1. Double-Click the second Filter Task icon in the Editor Test Definition to reopen the con-

figuration dialog for reconfiguration.

2. Check From outside the loop, accumulate data from inside the loop . Update Comments

as appropriate.
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Collect/Plot Filter Setup X

Cancel

Collect/Plot Fiter Setup  Collect/Plot Plot Setup

Collect/Plat Fiter Task Mame (60 Characters Max.) @
Post-Branch Mutti-Yolt Hysteresis Data - Accumulate Data |

T No Execute

From outside a loop, accumulate data from inside the loop
Data Type Tashk Selectar
Collect/Plat Fitter - Multi-Volt/10.0 ms Hysteresis (X)
ysteresis
Simple Pulse
PUND
General Pulse
Leakage
Charge
Piezo
Piezo-D
Custom Measurement

Hysteresis Filter 1. Lkt M Select:
cA . ouse Selects
Advanced CA/ Add Task || ™ Single hems.

v 2. Left Mouse + Shift Key
RTEEA Impart Fiter Selects Consecutive
RT6000 Import Fiter tems

Single-Trace Loop Average Filter 3. Left Mouse -_i-CtrI Key
Multi-Trace Average Filter Selects Muttiple
Single-Trace Math Fitter
Two-Trace Math Fitter [T Time, Nt Vs, As X
Sensar Collzct/Plot Filter

Parasitics Set Collect/Plot VDF Import ‘
Compensation Filter
Multi-Trace Loop Average Fitter [T Read Data From Vision File
Single-Point Filter
Subsample Fitter
Smoothing Fitter
Piezo Filter Set Run-Time Table Export ‘
Advanced Piezo

Transistor Current [ Run-Time Text File Table
Transistar [V w

Comments (511 Characters Max.)

Demonstrate the Collect/Plot Fitter Task corfiguration and execution for the Main Vision Manual. Collect 3.0
“Volt to 9.0-Volt/10.0 ms Hysteresis data from a Branch Loop. Task ig applied afterthe Branch Loop.
Accumulate Data

Respond to Mesting Branch
Beep On Execute 1
(Configure in Tools->Options)
C/P Filter Version: 5.27.0 - Radiant Technologies, Inc., 1555 - 7/06/20

RADIANT/})7
TECHNOLOGIES, INC__Lf

Figure 22 - Post-Branch Filter Task Configured to Accumulate.

3. Go to the "Collect/Plot Plot Setup" tab, uncheck Append and update plot labels as appro-
priate. Click OK to update the Task.
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Collect/Plot Filter Setup x
Cancel

Collect/Plot Fiter Setup ~ Collect/Flat Plot Setup

Plot These Data @
] Append These Data to Previous Data Taken Inside a Loop

Plot Title (80 Characters Max. )
Mutti-Volt Hysteresis Data - Intemal Ref. Fermoelectric |

Plot Subtitle (60 Characters Max.)
Tutorial #II-B - Branch Loop Operations - Accumulate Data |

Plot X Axis Label (80 Characters Max. )
Voltage |

Plat ¥ Axis Label (50 Characters Max )
Polarization (pC/cm2) |

] Export Meta Data at Run-Time
] Export JPEG at Run-Time
7 Export Bitmap at Run-Time

Browse to File

. ()

Figure 23 - Post-Branch Filter Task Accumulate Plot Configu-
ration.

4. Move the Editor Test Definition into the CTD and rename.

5. Execute the CTD. The data appear as in Figure 24.
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Collect/Plot Filter Plot - Hysteresis Input: 1

Multi-Volt Hysteresis Data - Internal Ref. Ferroelectric
Tutorizl 51M1-B - Branch Loop Oparations - Accumulate Data

Muls-Walt 1000 ms Hysteresis: Polarizason (pGlom2): 1 M- Valt10.0 e Hysteresis: Palarizafion
— —
Mul-Yalt 100 ms Hysteresis: Polarizson (uCiomZ): 3 M-Vt 0.0 ms Hysteresi=: Polarizdon

MudE-Valt 100 ms Hysie (pCiamdk 5 M4t 10,0 mes Hys:

Muls-Yalt' 100 ms Hysteresis: Poarizadon (uClam2k 7

{uClem): 2

(pClamZ): 4

(wCiom2: &

204

0=

Folarization (pCicmd)

204

_E':I--'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

k3 5 - 2 [} 2 3 )
Vaoltage

g

Tazk Type: Collect/Plot Filter
Task Name: Post-Branch Multi-Volt
ition Count: 1

et e e e e Salup el el
Agcumulate Data
Plot Data on Filtering

Input Task Typs: Hysterssis
Input Tasks: 1

Task Tvpa: Hyst

515

Task Name: Multi-Volt/10.0 ms Hy=
Exzcution Count: 1

- Batup —-

Profils: Standard Bipolar

Whiax: 3.00

Hysteresis Time: 10000000 (ms)

Preszt: Enabled

Prasat Dalay: 1000.000000 (ms)
< >

W

Figure 24 - Data Presented By Filter After the Branch Loop
Terminates. Accumulate Mode.

6. Reexecute and examine Archive data as desired.
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C - PUND Pulse Width Dependence

The PUND (a rather silly acronym meaning Positive Up Negative Down) measurement is a
standard ferroelectric test consisting of five pulses applied in sequence. The pulses are of the
same (programmable) pulse width, with a fixed delay time between the pulses and are of the
same magnitude (|Vmax|). The first pulse is in the negative Vmax direction. It is not measured, but
is used to preset the sample into the particular polarization (uC/cm?) state. The next two pulses
are in the positive Vmax direction. The first switches the polarization and the second does not so
that both switched and unswitched polarization are measured. At each pulse measurements are
made with the pulse voltage applied after the pulse width and again after the voltage returns to
zero and a delay of the pulse width (ms). The last two pulses are in the negative Vmax direction
with the first pulse switching the sample and the last pulse maintaining the switched state. In this
way switched and unswitched polarization is measured in both the positive and negative direc-
tion at both the pulse voltage and zero volts. Switched measurements are designate "P*" (P-Star)
and unswitched measurements are called "P"" (P-Hat). Measurements at zero volts are distin-
guished by an appended "r". The eight measurements are, therefore, £P*, +P*., £P* and +P*..
Sample capacitance, known as C.;(C Effective), in nF, is derived from P* and the dielectric con-
stant (K.) 1s derived from C.:. See the PUND Task help pages for a more detailed discussion.

PUND measured values are highly dependent on the pulse width (ms) up to the point that the
pulse width exceeds 10 RC, where R is the output impedance of the tester (normally 1680 €2) and
C is the sample capacitance. Below this period, the pulse is not applied for a sufficient time to
fully switch the sample and measured values are below values for longer pulse widths (ms).
Clearly, the smaller the sample, the faster the PUND pulses can be programmed to run. This tu-
torial provides a practical Test Definition that characterizes PUND measurements as a function
of pulse width (ms). The Test Definition consists of only three Tasks. The PUND Task makes
the measurement and adjusts the pulse width (ms) by a factor of 2X in a Branch Loop. The Sin-
gle-Point Filter displays £P* (uC/cm?), £P* (uC/cm?) and +AP (+P* - +P*) (uC/cm?) as a func-
tion of the PUND pulse width (ms) at sample time. The Branch Task repeats the measurement
seven times as the pulse width ranges from 1.0 us (0.001 ms) to 1.0 second (1,000 ms), with the
pulse width (uC/cm?) adjusted in decades. These values should be adjusted, if necessary, to
maintain parameters within the specification of the tester being used and the sample limitations.

The tutorial may be performed on either the 2600 A 20 pm X 20 um (4x 10 cm? ) 4/20/80
PNZT Internal Reference Ferroelectric, as in Tutorial #3a, or a sample of your choice. Labels
and test parameters should be adjusted to reflect the sample under test. The sample is normally
measured at 9.0 Volts. The parameter configurations and labels in the DataSet pertain to the
4/20/80 PNZT. To maintain the measurement within the specifications of the Precision Multifer-
roic used to produce Tutorial #5, the DataSet includes data starting at 10.0 us and adjusting, over
seventeen iterations, to 1048.5 ms, with the pulse width doubling at each iteration.

Step 1 - Create the Test Definition.

1. Clear the Editor of any Tasks.
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2. In the Vision Library, open the Hardware->Measurement->Pulse folder. Move the PUND

296

Task into the EDITOR window.

BEL|

Ey EDITOR

Drag-and-Drop
PUMD [EL)

A

Lih TASKLIBRARY
[l Customized Tests
1 Filters
1 Hardware
DC Bias (QL)
1 Bdtemal Instrumerts

- E-H

==l - 12C DAC

Iih TASKLIBRARY
[ Customized
Tl Fitters
= Hardware

[ Extemal In
[ 12C DAC
=] Measurement
E Advanced
[ Chamber
[ Charge @L)
1 Cument Loop
] EDU
] Hysteresis

1V
Leakage (QL)
1 Long Duration

1 Magneto-Electrics (CS 2.5)

1 Magneto-Electrics (Generic)
1 Piezo

] Fiezotest

] pMEMS

=] Pulse
m General Pulze (QL)
o
m Simple Pulse (QL)

Read Sensor (QL)

[Z] Read Sensor - Mutti-Read QL)

BB

=] Measurement
[ Advanced CAV QL)
1 Chamber
[&] Charge (@L)
1 Curment Loop
[ EDU
] Hysteresis

1V
Leakage (QL)

3 Long Duration

] Magneto-Hectrics CS 2.5)
1 Magneto-Blectrics (Generic)
[ Piezo

] Piczotest

1 pMEMS

=1 Pulse

Md General Pulse (QL)

Right-Click —T

Sel To Editor
ect — 1

QuiklLook Execute

1 Documets.

W

Figure 1 - Move the PUND Task into the EDITOR.

3. Configure the Task as follows:

PUND Task Name:

@ "9.0-Volt/Variable Pulse Width PUND - Int. Ref. Ferroelectric"

Max. Voltage:

@ 9.0 (Or as appropriate for the sample attached)

Pulse Width (ms):

0.001

Enable Reference Ferroelectric:

@ Checked - Or use your own ferroelectric or linear sample at-
tached to the tester DRIVE and RETURN ports.

Cap. A Enable:

(5) Checked if Enable Reference Ferroelectric is checked.

Sample Area (cm2):

(® Default if Enable Reference Ferroelectric, or as appropriate

Sample Thickness (um):

@ Default if Enable Reference Ferroelectric, or as appropriate

Comments:

As appropriate
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PUND Setup »
_ _ (1) i
FUND Task IWams (60 Charactees Max.) DRIVE Signal Paszmistars Samgpls Paramatan
9.0-Volt Vasiabls Pulss Width FUND - Int. Ref. anl.ac-.:l o Pulse Delay (ms) Sampls Arsa (em
[ o Exeeste P Sat Amplifiar 5«_@ 1000 0.0001
Amplifisr Profile Pulss Width (ma) Sample Thicknes
Intecnal | | Preview 0.001 03
e EA specity Profits Max. Voltags
o [ £Es0R | Enshlsd [ spacity Profite Max. Fisld (V/zm) Amglification
= . [_SE\'S'DR 3 Enalbiad Internal Reference Elements 100 N
E Enabls Beference Capacitor Enable Reforencs Ferroslaciric 16,67
. [ st Pazamatars 1.0 oF (Mlax = 30 Voits) (hlax = 12.0 Volts) N
3a2 Admat Params i 2 Loop a 0.15
Ensble Rlef. Rasistor o
A D 3 5 04O, (\ax = 100 Vet
| Fead Data From Vizion Fite
Awto Amplification '-:' o .‘l‘:.‘.' . .‘:. ¥

Sat Rum-Tims Tabls Export

[ Run-Time Text File Tabls Export

Adjust Parameters in a Loop is Checked after
Configuration Presented Below

Commants (511 Characters Max.)

Demonatrats the PUND Task configeration and sxscution for the Main Vision Manual Tuterial ZIILE. Die a 9.0-Yolt measeremant on the Radiant Technologies, Inc. 420030 PNZT
Internal Reference Ferroslectric A Capacitor. Initial pulse width &5 0.001 mas (1.0 ps). Pulss width (ma) i double at 2ach Branch Loop iteration to 8550 ms

Raipond to Nasting Branch Rasst
Eaap on Exacuta D
(Cenfigurs in Tool->0Options)

PUND Varwicn: 5.27.0 - Radiant Technologies, Ine., 1999 - 7706720

RADIANTL7
TECHNOLOGIES. INC._‘{

Figure 2 - Configure the PUND Task.

4. Click on Set Sample Info and add the information as follows. Note that if you are follow-
ing on from the previous tutorial or have re-accessed that tutorial's DataSet, these values
will be preconfigured since they are persistent from the previous Task access.

Sample Name: | "Internal Reference Cap.", or as appropriate
Lot ID: "N/A"
Wafer ID. "N/A"

5. Then click OK to return to the main dialog.
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Set Sample Information e
0K ‘ Caneel ‘
Zample Mame (24 Characters Max ) iz Row
Int. Raf. Farroalactric | 0
Lot ID (12 Characters hMax.) Die Colemn
N/A | 0
Wafer ID (12 Characters Max.) it Thnuies

N/A | 0

L

=

Figure 3 - Provide Sample Information.

6. Click on Set Adjust Params and configure as follows.

Adjust Pulse Width (ms): | (1) Checked

Adjust by Scaling: @ Checked
Scale Factor: @ 2.0
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PUMD Branch Loop Parameter Adjustment x

0K ‘ Canesl ‘

Pulse Width (ms)
( 1|) 7] Adiust Putse Width (ms)
( 2 . hos| Adjust by Scaling D Adjust by Incrementing

O R

Delay (ms)
D Adpest Delay (ms)

% [

FUND Volts

I Adjuat Voits

% [

Ve

Figure 4 - Configure the Branch Loop Parameter Adjustment.

7. Then click OK to return to the main dialog. Note that the Adjust Parameters in a Loop
control now appears checked as in Figure 2 .

Discussion:

The three main PUND determining factors - Pulse Width (ms), Delay Time (ms) and
PUND Voltage - may be independently adjusted in a Branch Loop. There are two meth-
ods of adjustment. In each, the programmed value, taken from the main dialog, is used in
the first Branch iteration. Subsequent iterations determine the parameter value either by
scaling the previous setting by a constant value or by incrementing it by a constant. In
this example, the initial loop will be at 9.0 Volts with a Delay of 1000 ms and a Pulse
Width of 0.001 ms. Adjustment of Delay and Max. Voltage are disabled. All iterations
will measure at 9.0 Volts and with 1000 ms between pulses. Pulse Width will be scaled
by a factor of 2.0 at each iteration. The second iteration will apply 0.002 ms pulses, the
third 0.004 ms pulses and so on. Note that it is incumbent on the user to ensure that the
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Branch Loop Branch Logic Condition is programmed in a way that ensures that the com-
bination of initial value, scale or increment constant and number of loops do not cause the
adjusted parameter to exceed the capabilities of the hardware or cause any damage to the
sample.

8. In the Vision Library open the Filters folder. Move the Single-Point Filter into the EDI-
TOR. Configure the Task as follows:

Single-Point Filter Task Name: | (1) n9 0_voly/Variable Pulse Width (ms) PUND Data"
Data Type: @ punD
Task Selector: (3) 19.0-Volt/Variable Pulse Width PUND - Int. Ref. Ferroelectric"
Add Task: ® Click this button after the Task Selector selection is made. An "(X)"
will be appended to the Task name in the Task Selector window.
Single-Point X Axis Type: () "Pulse Width (ms)"
Single-Point Data: (©) npx (uC/ecm2)", "P* (uC/cm2)", "-P* (uC/cm2)", "-P* (uC/cm2)", "dP
(uC/cm2)" and "-dP (uC/cm2)"
Add Trace: (@ After data are selected in Single-Point Data, click here to validate the
selection. "(X)" will be appended to the selected values.
Comments: As appropriate
Single-Point Filtes Setup x
Cancel
Single-Fort Fikter Task Setup  Piat Setup
Sngle-Point Flker Task Mame (60 Charas ) g
5.0-Velt Variable Pulse Width fre) PUND Data ]. |
[ HoExecute el
[0 Accumuate Data Outsde ABranch Locp e
e e 2 ;:.:ff-m & @
Eiezgr;:d £ Cn e s

Single-Ford C/V (MR)

General Monopalar Hysteresis
Curve Enercy @
Cune

LTS
LA ieter =
Cumert Loop Add Data Tracefs) | A% G
RTI 1704 LCR E—

User Variable Only

e,
oo Sor e —
§ (\olt/Variable Pulse Width PLUND - Irt_Fief._Femoelectric (X] Adé Task 1 : ) £ IE:m?- @
°r (oieme)
1. Left Mouse Sclects Cef inF)

Single e
2 Left Mouse « Shift Kay

Selects Consecuive Hems
3 Lt Mouzs + Cul Key

Selects Mutiple Independent kems

‘Set Single-Point Fiker VOF Import | Set Run-Time Table Export

[T Read Data From Waion Fie [ Fun-Tire Test Fie Tasle

Comments {511 Charactens Mz}
Demonatrate the Sngle-Point Fiter Task configuration and axecution far the Main Wison Manual Tutonal #1118 Collect PUND =P* (uCiem2), +P” {iC/em) & +dP {uC/em? data as a
Function of Puise Widh [ms). Data are colected on the Radant Technalagies. inc 4/21/80 PNZT Intemal Reference Femoelectnic A Capactor

Fespond to Nesting Branch Reset i For
Beop on Execute o el
[Corfigurs in Toals-0oticns)

5P Fiker Version: 5,270 - Radient Technologies, nc., 2005- 7/06/20 |

: 3_... TECHNOLOGIES, INC _A-r

Figure S - Configure the Single-Point Filter.
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Discussion:

At each Branch iteration the selected Single-Point Data values will be extracted from the
PUND measurement and plotted as a function of Pulse Width (ms).

9. Click on the Plot Setup tab. Configure the dialog as follows:

Plot These Data: Checked
X-Axis Log Scale: Checked
Labels: As Appropriate

10. Then click OK add the Task to the Test Definition in the EDITOR.

Single-Point Filter Setup X
Cancel
Single-Point Fiter Task Setup  Flot Setup
Plot These Data @

Plot Title (60 Characters Max.)
9.0-Volt Variable Pulse Width (ms) PUND Data |

Plot Subtitle (60 Characters Max.}
Tutorial #11.B - 4/20/80 PNZT Int. Ref. Femoelectic A Cap. |

Plot X Axis Label (60 Characters Max.)
Pulse Width fms) |

Plot ¥ Axis Label (60 Characters Max.)
Polarization (uC/cm2) |

[J *-Axis Log Scale

] Export Meta Data at Run-Time
[ Export JPEG at Run-Time
[0 Export Bitmap at Run-Time

Figure 6 - Configure the Filter Plotting Dialog.
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2. In the Vision Library open the Program Control folder. Move the Branch Task into the
Editor. Configure the Task as follows:

Branch Task Name: (O "PUND Variable Pulse Width (ms) Branch Loop Branch to 655 ms"
Parameter To Compare: @ "PUND: Current Pulse Width"
Comparison: @ en
Integer: *) 1000.0
Use Tolerance: () Unchecked
User Variable Limit Selection: @ "<<None>>"
Branch Point Task: @ "PUND Variable Pulse Width (ms) Branching - Branch to 655 ms"
Select Branch Target: Click this button after the Branch Point Task selection is made.
Comments: As appropriate

Branch Setup *

Branch Task Name (60 Characters Max.) E
| Branch On True
PUND Variable Puls= Width (ms) Branching - Branch to 1000 m: | DB On Fal.
ranch 2

o] [

Paramester to Compars

) |
is: Vertical Shift
[JUs= Tolerance
User Variable Limit Sslection
.
Amp Voltaze Gain
Points Amp Voltage Offsst
PUND: Current Delay Time Caf
PUND: Current Elsctric Field (KV/em) @
DUND: Current Pulse Width v | 4P W

if "PUND: Current Pulse Width" < 1000.0, then Branch
Branch Point Task
5.0-Volt/Variable Pulse Width (ms) PUND Data Select Branch Target
5.0-Volt/Variable Pulse Width PUND - Int. Ref. Ferroelectric (3
Branch Loop Limit
150

Renaway Branching Will Stop After
"Branch Loop Limit" Iterations
Provided "Branch Loop Limit" > 0.
Set to '’ to Disable.

Comments (511 Charactars Max )

Demonstrate the Branch Task confizvation and exscution for the Main Vision Manual Tutorial #IILB. Thisisa
PUNDF Width (ms) d : i Return ion to the PUND Task vntil the "PUND: Current

Pulse Width" iz greater than or aql'.a-l te 1000.0 ms.
Bezp On Execute
(Configurs in Tools->Options) D

Branch Version: 5.27.0 - Radiant Technologies, Inc., 1598 - 7/06/20

RADIANT
[7] 74

TECHNOLOGIES. INC. et

Figure 7 - Configure the Branch Task.
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Discussion:

The configuration and execution of the Branch Task has been described in detail in Tuto-
rial II-D and II-E. In the present case the Branch Logic Condition is based on the
"PUND: Current Pulse Width" User Variable that is added and updated by the PUND
Task. That value runs from 0.001 ms to 655.0 ms, or greater, as the Branch Loop iterates.
The value doubles over each Branch Loop iteration. It would also be proper to control on
"Loop Counter", determining in advance the proper number of iterations.

Step 2 - Update the DataSet.

1.

2.

If DataSet Tutorial #3b is not open, open it.

Using any of the methods presented in earlier tutorials, move the Test Definition from the
Editor into the DataSet as the Current Test Definition (CTD). Name the CTD "Tutorial
#3b - 9.0-Volt/Variable Pulse Width (ms) PUND 1".

Rename CTD >

0K

Cancel

You can change the name of the current test definition. This helps differentiate tests setups
{30 characters max. for Datafats erzated before Vision 5.5.0. Otherwize 60 Characters hMax )

Tutorial =3t - 8.0-Velt/Variable Pulse Width (ms) PUND 1

Ve

Figure 8 - Name the CTD.

Step 3 - Run the CTD.

1.

Using any of the methods discussed in earlier tutorials, execute the Experiment. As the
CTD runs, a PUND measurement is made, then the Filter Task plots the +P*, £P" and
+AP response as a function of the Pulse Width at that Branch Loop iteration. At each new
iteration, a the Filter plot window will be updated with the most recently made PUND re-
sponse. After seven iterations, the CTD will terminate and the Archive will be written.
The figures below show data recovered from the Archive after the first, fourth and final
measurement. The final measurement is shown again with normal (not log) X-Axis scal-
ing and in the maximized view.
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Single-Point Filter - Regraphed Data
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Tazk Tyvpe: PUND
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Volts: 8.00
Dulse Width: 1.002-03 (ms)
Dealay Time: 1002403 (ms)

- Zample —-
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Lot ID: N/A W
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Figure 9 - PUND Response After the First Branch Loop Itera-

tion.
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Figure 10 - PUND Response After the Fourth Branch Loop It-
eration. Log X Scale.

Single-Point Filter - Regraphed Data
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Figure 11 - PUND Response After the Seventh Branch Loop It-
eration. Log X Scale.
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Figure 12 - PUND Response After the Final Branch Loop Itera-
tion. X-Axis Normal Scaling (Not Log Scale).
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Figure 13 - PUND Response After the Final Branch Loop Itera-

tion. Maximized View -

Linear Scale.

2. Any of the PUND, Filter or Branch Task executions may be recalled from the DataSet
Archive for review by double-click the Task icon in the "Experiment Data" folder of the
Executed Test Definition (ETD). Reexecute the experiment and review data as desired.
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D - Data Noise Reduction

Measurements on ferroelectric capacitors that return very low polarization values - especially on
capacitors in the range 1.0 um? or smaller - have noise and system parasitic components that can
become significant in ratio to the measured sample response. Since noise is random and the sam-
ple response is constant, noise can be reduced in the measured response by repeated measure-
ment and averaging over the number of measurements. System parasitics are contributions to the
response of the tester's internal electronics. These can simply be measured and subtracted from
the total sample response. However, measurement of these parasitics is also susceptible to noise,
so that repeated measurement and averaging of the constant parasitics is necessary to keep the
subtraction from reintroducing noise into the total corrected response.

This tutorial will take advantage of Branch Looping to make the repeated measurement and av-
eraging of both the sample and the system parasitics. The two distinct measurements are sub-
tracted in the final step of the Test definition. This tutorial introduces two new Filter Tasks:

1. Single-Trace Loop Average Filter. This Filter is called "Single-Trace" because it limits
inputs to a single Measurement or Filter Task, and then only to a Filter Task type that
produces only a single output trace. This is an inherited limitation. It is enforced to allow
the Filter to be associated with the Two-Trace Math Filter (as in this tutorial), that, of ne-
cessity, enforces similar limitations. (A second Filter Task - the Multi-Trace Loop Aver-
age Filter - is identical to the Single-Trace Loop Average Filter except that is accepts in-
puts from multiple Tasks and Filters that produce multiple traces. It cannot be associated
as an input Task with the Two-Trace Math Filter.) The Single-Trace Loop Average Filter
is designed for use within a Branch Loop. It has no utility outside of a Branch Loop. The
Filter is associated with a Measurement Task or another Filter. In the first iteration of the
Branch Loop it gathers the input data. In subsequent iterations it sums the input data with
previous accumulations. It then produces a trace that is the summation divided by the cur-
rent iteration count. Both the accumulation/summation data and the averaged data are
available for user review. Note that, although perfectly legal, it is unlikely that associat-
ing this Task with a Measurement Task that changes parameters in the loop will produce
meaningful data.

2. Two-Trace Math Filter. This Filter takes exactly one input data vector from exactly two
sources. It then combines the two traces using one of four basic mathematical operations
- addition, subtraction, multiplication or division.

Please see the help pages for these two Filter Tasks for more detailed descriptions of Task con-
figuration, operation and theory.

Step 1 - Create the Test Definition.

1. In the Vision Library, open the Program Control folder. Drag-and-Drop the Pause Task
into the Editor window.

2. Configure the Task as follows:
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Pause Task Name: "Tutorial #3d - Parasitics Startup"
User Self-Prompt: "Disconnect DRIVE and RETURN Cables, then Press <Enter>"
Parameter to Append to Prompt. "None"
Comments: As appropriate
Pause Task Configuration x
Pause Task Mame (60 Characters Max.) E

Tutorial #34d - Parasitics Startup |

OK [] Mo Execut= Caneel |

User S2lf-Prompt (60 Characters Max )
Disconnect DRIVE and RETURN Cables, then Press <Enter>
Parameter to Append to Prompt

<<MNones

Amp Voltage Gain
Amp Voltage Offsat
Avto B A : Branch Aborted

Paawmnt Tarle T ame-d

Comments (511 Characters Max )}

Demonstrate the Papse Tazk configuration and execvtion for the Main Vision MManual. Hers the Task
iz us2d to allow wser to trizger the Test Definition execution. The execution is pavsed, and the user is
promptad, to allow the tester hardwars to be properly configvred for the experiment.

Beap on Execute
{Configura in Tools->0Options) D

Pause Version: 5.27.0 - Radiant Technologies, Inc., 1995 - 7/06/20

RADIANT/Z
‘ TECHMNOLOGIES, INC._A{

Figure 1 - Configure the Startup Pause Task.

3. Move the Hysteresis Task from the Hardware->Measurement->Hysteresis Library folder
to the EDITOR.

4. Configure the Task as follows:

Hysteresis Task Name: @ "9.0-Volt/10.0 ms Parasitics Measurement"

Max Voltage: @ 9.0 Volts or as appropriate for the sample being measured.

Period (ms): (3) 10.0 ms or as appropriate for the sample being measured.

Adjust Params: @ Adjust Parameters in a Loop may be checked since the state is persistent from the
previous tutorial. Click Adjust Params and disable any parameter adjustment in the sub-
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dialog. When finished Adjust Parameters in a Loop will be unchecked.

Adjust Hysteresis Parameters in a Loop

o] [ e |

X

Period Adjustment
D Adjust Hysteresis Period (ms) in 2 Loop

% [

Woltage Adjustment

D Adjust Hysterests Volts in 2 Loop

N %
R

ER

Salect a valid User Variable to

basad on the corrent
e of the User
Variable insf
previous valee of
parameater.

|— Browse to Fil= |— Browss to Fil=
Set "Adjust by User Variable"

to "<<Nons>>" to do

historical adjustment based on

the pravious valse.

Ve

Figure 2 - Disable Parameter Adjustment.

Enable Reference
Ferroelectric:

() Unchecked. This control must be disabled in this step regardless of if you intend to
measure the internal sample or attach your own sample to the tester DRIVE and RE-

TURN ports.

Sample Area (cm2):

(©) Default or as appropriate to reflect your sample.

S‘"?Wle @ Default or as appropriate to reflect your sample.
Thickness (um):
Comments: As appropriate
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| Enable Reference Resistor
3.5 b0t =0, 1% (Pl = 100 Vi)

Stact with Last Amp Value [

Ao Amplifiation [ o

tzzdard polae mazsceament o *frea space”
n meise genaraiod by iha Bracion baisr's ol

Hyarereais Version: 517

V7]

1 - Radiant Technologies, Inc., 1999 - 710420

Fespond to Hesting Branch Beset [2]

o inrernal raferencs elemant is switehed i 22d 5o
j; W —— O

(Configee in Tool-*Optices) -

RADIANT7
TCCHNODLOGIES INC._‘T

Figure 3 - System Internal Parasitics Hysteresis Configuration.

5. Click on Set Sample Info and add the information as follows. Note that if you are follow-
ing on from the previous tutorial or have re-accessed that tutorial's DataSet, these values
will be preconfigured since they are persistent from the previous Task access.

Sample Name: "No Sample - Parasitics"
Lot ID: "N/A"
Wafer ID: "N/A"

6. Then click OK to return to the main dialog.
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Set Sample Information x
OE ‘ Cancal ‘
Eampls Name (24 Characters Max ) Dia Row
Mo S3ample - Parasitics | L |
Lot ID (12 Characters Max.) Dhe Colemn
N/A ‘ 0
Wafer ID) (12 Characters Max.) Capacitor Mumber

WA ‘ 0

V4

Figure 4 - Provide Sample Information.

7. Open the Library Filters->Averaging folder and move the Single-Trace Loop Average
Filter into the EDITOR.

8. Configure the Task as follows:

STLA Task Name: @ "9.0-Volt/10.0 ms Hysteresis System Parasitics Average"

Data Type: @ "Hysteresis"

Task Selector: @ "9.0-Volt/10.0 ms Parasitics Measurement"

Add Task: @ Click this button after highlighting the Task Selector item.

Average X Domain: (5 Checked. This will cause voltage data from the Hysteresis to be accumulated and
averaged along with the polarization data. If this box is not checked, the Task will take
voltage data from the most-recently-measured Hysteresis execution at each iteration.

Comments As appropriate
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Single-Trace Loop Average Filter Setup

Cancel

Single-Trace Loop Average Fiter Setup  Single-Trace Loop Average Fitter Plot Setup

STLA Task Mame (80 Characters Max.)
5.0-Volt/10.0 ms Hysteresis System Parasitics A\;@
Mo Execute [

Data Type Task Selector

P I 5.0-Volt/10.0 ms Parasitics Measurement ()
Simple Pulse 9

PUND
General Pulse
Leakage
Charge

Piezo

P|ezo D W
> .

.P«vera e X Domai
| . @ Add Task
] Time, Mot Violts, As X D
: Only one Task may be attached as source
Set Single-Trace Loop Average VDF Import data to the Single-Trace Loop Average Fitter.

il the Two-Trace Math Fitter as source data.

Set Run-Time Table Export ‘

-

Comments (511 Characters Max.)

characterizes the Precison Testers intemal parasitic noise for this measurement configuration.

This regtriction allows the Filter to be attached to

Demonstrate the Single-Trace Loop Averaging (STLA) Fitker Task configuration and execution for the Main Vision
Manual Tutorial #11.0. Accumulate and average 9.0-Volt/10.0 ms Hysteresis data taken on "free space”. This

Beep on Execute
({Configure in Tools >Opt|c:ns}

Single-Trace Loop Average Fiter Version: 5.27.0 - Radiant Technologies,

Respond to Nesting Branch A | Admin Infa “

RADIANT /7

s

=

TECHNOLOGIES, mu:__.L{

312

Figure 5 - Single-Trace Loop Average Parasitic-Input Filter

Configuration.

9. Click on the "Plot Setup" tab and configure the dialog as follows:

Plot These Data: Checked
Plot Labels:. As appropriate
Plot Type: "Averaged Data"
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Single-Trace Loop Average Filter Setup *
Cancel
Single-Trace Loop Average Fitter Setup  Single-Trace Loop Average Fiter Plot Setup
Plot These Data @

Plat Title (&0 Characters Max.)
5 0-Volt/10.0 ms Hysteresis System Parasitics Average |

Plat Subtitle (60 Characters Max )
Tutorial #3.d - Parasitics - Tester Intemal Noise |

Plat X Axis Label (60 Characters Max )
Voltage |

Plot ¥ Axiz Label (60 Characters Max )
Polarization {uC/cm2) |

Plat Type

Accumulated Data

Both

[J Export Meta Data st Run-Time
[J Export JPEG at Run-Time
[J Export Bitmap at Run-Time

| Browse to File

4 ‘

Figure 6 - Accumulate/Average Parasitic Plot Configuration.

10. From the Program Control folder move the Branch Task from the Library to the EDI-
TOR.

11. Configure the Task as follows:

Branch Task Name: @ rParasitics Averaging Branch Loop"
Parameter to Compare: @ "Loop Counter"

Comparison: @ M

Integer: @ 19
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Use Tolerance:

() Unchecked

User Variable Limit Selection:

@ "<<None>>"

Branch Point Task:

@ "5.0-Volt/10.0 ms Parasitics Measurement" (Hysteresis Task
configured above).

Select Branch Target:

Click this button after the Branch Point Task has been selected.

Comments:

As appropriate

Branch Setup *

Braneh Task Name (60 Characters Max.)

Parasities Averaging Branch Loop m |

g
oK No Execute D C 1
Paramester to Compars

Hysteresis: Max As % Of Possible Max A
Hysteresis: Offsat
Hysteresis: Phlax

Diz Row

Haréware: Error

V ]__\{H}p Counter w

if "Loop Counter" <= 19, then Branch

Eranch Point Tazk

S.0-Volt/10.0 ms Hystarasis System Parasitics Averags

5.0-Volt/10.0 ms Parasitics Measurement (30}

Tutorial £3¢ - Parasitics Startup ® t:’ Erranch Loop Limit
150

Runaway Branching Will Stop After
"Branch Loop Limit" Iterations
Provided "Branch Loop Lumit" > 0.
3=t to "0 to Disable.

Comments (311 Characters Max.)

Demonstratz the Branch Task configuration and sxzscution for the Main Vision Manval Tutorial #IILD. Return
sxecution to the "fres space” Hysterasis Task to 19 iterations. Mzasurements ars taken and then averaged by the
STLA Filter Task repeatedly over the iterations. This characterizes non-random system noisz.

Beep On Exscute
(Configure in Tools->Options) D

Branch Version: 5.27.0 - Radiant Technologies, Inc., 1599 - 7/06/20

RADIANT//

E| TECHNOLOGIES, INC, et

Figure 7 - Configure the Parasitics Measurement Branch Loop.

12. Make a duplicate of the Test Definition:
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1. If the Tutorial #3b DataSet is not open, open it.
2. Right click in the Editor Window and select "Test Definition to Current DataSet".
3. Name the CTD "Tutorial #3D - Measurement Noise Reduction"

2] =]
By EDITOR
O Titoral #3d - Parasitics Startup
ﬁ 9.0-Valt10.0 ma Parasiics Measurement
5.0-Valt/ 10 0 ms Hysteresis System Parasfics Sverage
Br Parastica Averaging Eranch Loop

Test Definition to Current D
d Test Definttion to Customized Tests Folder ...
Rermove Last Task <Ctr-L>
Clear All <Ctrl-A>
Rename CTD b4
Minimize Graph Text
o o | -
Standard Graph Text
You can the name of the current test definition. This halps differentiate vests sstups
{30 charactds max. for Datalats craated before Vision 5.5.0. Otherwise 80 Characters Max.)
Full Graph Text
Tutorial #3d - Barasitic INedse Reduction
| \ Graph Editer Test Definition

= Tutonal #3a Assign Parameters

View Toels Quiklook Editer DataSet Library Data Plot,

i
B ERER B B-
==

BN Tl.tn:nnal #id - Parastic Noise Reduction
B Tutonal #3d - Parasitics Starup
E 5.0-Volt10.0 ma Parasitics Measurement
1 9.0-Volt/10 0 ms Hysteresis System Parastics Average
Bt Parasiics Averaging Branch Loop
S-A¥ Archive
@R Tutoral #3b - Multi-Viot Hysteresis 1:0
Tutonal #3b - Muli-\iolt Hysteresis 2:0
Tutorial #3b - Multi-Volt Hysteresis 3:0
Tutonial #3b - Muli-\Violt Hysteresis 4:0
Tutorial #3b - Multi-Viok Hysteresis 5:0
Tutonial #3b - Multi-Volt Hysteresis 6:0
Tutoral #3b - Multi-Volt Hystenssis 7.0
Tutorial #3c - 9.0-Vol/Varable Pulse Width §ms) PUND 1:0

Figure 8 - Move the Test Definition from the EDITOR to the Da-
taSet.

Editor Aide < Alt-A>

DI
=]

(R

ofic
RARRARRA

4. Select the CTD name, right click and select "Current Test Definition to Editor". The
first four Tasks of the Test Definition, configured above, are duplicated in the 8-Task

Test Definition.
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B Vision - Tuterial £3b

Eile Explorer Wiew Tools Quiklook Edwor Datafet Library Data Plot

B B G B R R A B

k|
!i Tutaral H30
| i Tutprial £3d - Parastic Noise Reduction
O Nutorial £3d - Parastics Stariup I af x|
E 5%Vt 10 ' ma Paresiics Measurement B EOMOR
5,:— (ot 10 Bms Hysteress Sysiem Parastics Average x Tutorial #3d - Porasiics Startup
o E’rchl'r\:d‘ 5 Averagng Brench Lacp % 5.0-Voh 10.0 ms Parastics Measursment
. 5040k 10,0 ms Hysteresis System Parasitics Average
B 5 ::J:'-:z: ::’f“” lE Er Parasitics Averaging Branch Loop
g % — B Tuterial #3d - Parastics Satup
Wi Current Test Definition to Editor <Shift-E> I B2 9.0Voh 0.0 ms Paraslics Measurement
- Tutorsl B 9.0-Voh10.0 mes Hysteresis System Parasilics Average
@R Tutoral 2 Current Test Definition to Customized Tests Folder <Shift-U> Big Parasica Averaging Branch Loop
- JR | Tutonal ¢

ol R Tutorial £| «

Close Editar on Execute <ARl-E>

"
Close Task Library on Execute
«
Close Document Library on Executs
Close Exglorer on Execute < A=K
ﬁ Execute Current Test Definttion (CTD) <F1=
Minimize Graph Text
-

Standard Graph Text
[Eull Graph Tesxt

Graph CTD

Data Mining
G| Sngle-Poant Deta Mining [Under Development for Future Release]

‘FH ETD Transfer

Simple Messurement

Figure 9 - Move the Test Definition from the DataSet back to the
EDITOR.

B9 E& BB

3. Double-click the second instance of the "Tutorial #3d - Parasitics Startup" Pause Task.
Reconfigure the Task as follows:

Pause Task Name: "Sample Measurement Startup"

User Self-Prompt: "Connect the Sample to DRIVE and RETURN, then Press <Enter>"
Parameter to Append to Prompt: "<<None>>"

Comments: As appropriate
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Pause Task Configuration >

Pause Task Mame (60 Characters Max )

Sample Measurement Startup |

OK [[] No Execute Canesl
=] =]

User S=lf-Prompt (60 Characters Max.)
Connsct the 3ampls to DRIVE and RETURN, then Press <Enter™>

Parameter to Append to Prompt

Amp Voltaze Gain
Amp Voltage Offs=t
Aute B A Branch Aborted v

Paramntb Tande T oame-d

Comments (311 Characters Max.)
Demonstrate the Papse Task configuration and execution for the Main Vision Manual. Here the Task
15 usad to prompt the vser to connect the sample to the Precison Tester DEIVE and RETURMN ports.
The paese allows the vser time to malee thess changes.

Bezep on Execute
{Configure in Tools->0Options) D

Pauze Version: 5.27.0 - Kadiant Technologizs, Ine., 1999 - 7/06/21)

RADIANT/7
‘ TECHNOLOGIES, INC._L{
Figure 10 - Configure the Sample Measurement Startup Pause
Task.

4. Double-click the second instance of the "9.0-Volt/10.0 ms Parasitics Measurement"
Hysteresis Task to open the configuration dialog.

5. Configure the Task as follows:

Task Name: "9.0-Volt/10.0 ms Sample Hysteresis Measurement"
Max. Voltage: Do not alter from the Parasitics Hysteresis configuration.
Hysteresis Period: Do not alter from the Parasitics Hysteresis configuration.
Enable Reference Ferroelectric: Checked, or uncheck and attach your own sample to the tester
DRIVE and RETURN ports.
Cap A Enable: Checked if Enable Reference Ferroelectric is checked.
Sample Area (cm2): Default if Enable Reference Ferroelectric is checked or as ap-
propriate to reflect your sample.
Sample Thickness (um): Default if Enable Reference Ferroelectric is checked or as ap-
propriate to reflect your sample.
Comments: As appropriate
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Hysteresis Setup
Hystarssis Task Name (80 Chars Max.)

0-¥ol/10.0 ms Sample Hysterssis Mazsursment |

=]

[ o Exeeste

CancalPlot

‘Center Data Before PMax, Pr
and =Ve Calculation

Smooth Data Befora PMax, =Pr

and=Ve

Sat Sample Info

Adjust Parameters in

Adjust Params ~ Branch Loop

-

Set SENSOR 1 || [ SENSOR 1 Enabled

St SENSOR 2

| SENSOR 2 Enabled

Sat Hysterasis VDF Import |

|_ Read Data From Vision Fils (VDF/® wis)

Sat Run-Time Export

|| Run-Time Text File Table

Comments (311 Characters Max.)

X
DRIVE Signal Paramaters Sampls Pacamatars @I
DRIVE Profile T M Vol Hyst. Offset Pariod (ms)
B = | £ (i') | Sample Area (cm?)
Sat Amplifier 9 o 10
o 0.0001
:;:d"‘ # Menopolar Amplifisr  Max Field (kV/em) Frequency (Hz) Sample Thicknass (um)
Double Bipolar Intemal | songe | | FreviewPemfle | ooz | 0s |
Monopotar Sins
Doubls Bipotar Sins ] Spacify Profite Max. Vot
Tverse Cosine = 1 £ = Amplification and Unmezsured Signals
105acem use | ] Spesity Beofia Max. Fisls (Viem) s
ALl Zarmes myplification Level
Double Monopolar Manual 100.0 ~
Doubls Monopolar Siaz i
s [A Preset Loop
Pez Loop Delay (ms)
1000 |
Start with Last Amp Valve
Internal Refarence Elements
Auto Amplification HVE
[ esbis Refcencs Capasitor Enabis Refersncs Fereoslaetric
1.0 oF (Max = 30 Volts) (Max = 12.0 Volts)
FE Cap State
Enable Reference Resistor
2.5 MLOhem £0.1% (Max = 100 Volts) EpAimr
O ¢ap B Enabte

Demonstrate the Hysteresis Tesk configuration and sxecution for the Main Vision Manual Tstorial 111D, Make 2 $.0-Volt/10.0 ms standard bipoler mezsurement on the 4/20/80 BNZT Internal Reference Ferroslectric A Capacitor or
connsct your own sample betwasn the Pracision Tester DRIVE and RETURN ports

Hysteresis Version: 5.27.1 - Radiant Techaologies, Inc., 1999 - 7/20/20

Respond to Nesting Branch Resst
Besp on Enacute [
(Confizues in Tools->Options)

RADIANT 7

TECHNOLOGIES. INC. —dt’

Figure 11 - Sample Measurement Hysteresis Configuration.

6. Click Set Sample Info. In the subdialog identify Sample Name as appropriate. Click
OK to close the subdialog and OK to close the dialog.

Set Sample Information

0K | Cancel |

RLample Name (24 Characters Max)
4/20/80 PNZT Farro

Lot ID (12 Characters Max.)
NiA

Wafer ID (12 Charactars Max.)
NiA |

-

Figure 12 - Sample Information.
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7. Double-click the second instance of the "5.0-Volt/10.0 ms Hysteresis System Para-
sitics Average" Single-Trace Loop Average Filter Task to open the configuration dia-
log and configure the Task as follows:

Task Name: "9.0-Volt/10.0 ms Sample Hysteresis Average"
Data Type: "Hysteresis"
Task Selector: "9.0-Volt/10.0 ms Sample Hysteresis Measurement"
Add Task: Click this button after highlighting the Task Selector item.
Average X-Domain: | Checked.
Comments: As appropriate
Single-Trace Loop Average Filter Setup >
Cancel
Single-Trace Loop Average Filtter Setup | Single-Trace Loop Average Fitter Plot Setup
STLA Task Name (60 Characters Max.) @
9.0-Volt/10.0 ms Sample Hysteresis Average |
Mo Execute []
Data Type Task Selector

Pl 5.0-Volt/10.0 ms Sample

Simple Pulse 5.0-Volt/10.0 ms Parasitics Measurement

PUND

General Pulse

Leakage

Charge

Fiezo

PIEZD D v

= Average X DDI‘I‘IEIII‘I
Add Task
] Time, Not Volts, As X
: Only one Task may be attached as source
Set Single-Trace Loop Average VOF Import data to the Single-Trace Loop Average Fiter.

This restriction allows the Filter to be attached to
[ the Two-Trace Math Fitter as source data.

Set Run-Time Table Export ‘
B

Comments (311 Characters Max_)

Demonstrate the Single-Trace Loop Averaging (STLA) Filter Task configuration and execution for the Main Vision
Manual Tutoral #11.0. Accumulate and average 9.0-Violt/10.0 ms Hysteresis data taken on the 4/20/80 PNZT
Intemal Reference Femoelectric A Capacitor. |

Beep on Execute
(Configure in Tools-::Options}
Respond to Nesting Branch B | admin Info
Single-Trace Loop Average Fitter Version: 5.27.0 - Radiant Technologies,
:; TECHNOLOGIES, mc._Anr

Figure 13 - Single-Trace Loop Average Filter Configuration.
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8. Click on the "Plot Setup" tab and configure the dialog as follows:

Plot These Data: Checked

Plot Labels: As appropriated
Plot Type: "Averaged Data"
Single-Trace Loop Average Filter Setup *

s

Single-Trace Loop Average Fitter Setup  Single-Trace Loop Average Filter Plot Setup

Plot These Data @
Plot Title (60 Characters Max )
5.0-Volt/10.0 ms Sample Hysteresis Data Average |

Plot Subtitle (60 Characters Max.)
Tutorial #3.d - Parasitics - 4/20/80 PNZT Data Average |

Plot ¥ Axis Label (60 Characters Max_)
Voltage |

Plot ¥ Axis Label (60 Characters Max.)
Polarization (pC/cmz2) |

Plat Type
Accumulated Data

Both

[J Export Meta Data at Run-Time
[J Export JPEG at Run-Time
[J Export Bitmap at Run-Time

| Browse to File

: ‘.su.

Figure 14 - Single-Trace Loop Average Plot Configuration.

9. Double-click the second instance of the "Parasitics Averaging Branch Loop" Branch
Task to open the configuration dialog.

10. Configure the Task as follows:

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 321

Task Name: "Sample Measurement Averaging Branch Loop"

Parameter to Compare: | "Loop Counter"”

Comparison: '<="
Integer: 19
Branch Point Task: "9.0-Volt/10.0 ms Sample Hysteresis Measurement" (Hysteresis Task config-

ured above).
Select Branch Target: Click this button after the Branch Point Task has been selected.
Comments: As appropriate

Branch Setup *

Branch Tazk Name (80 Characters hMax.)

Branch On True
Sample Measvrement Averaging Branch Loop | DB On Fal
ranch £
No Execute D Cancel
Parameter to Compare c ison s

I'V: Current Soak Time A
L'V: Current Step Delay

I'V: Error Count

I'V: Max Current

I'V: Max Fesistance

IV Max Fesistivity

I'V: Min Current

I'V: Mlin Fesistance

IV: Min Resistivity

I'V: Mozt Recent Error

I'V: Resistance (Ohms)

I'V: Resistance At Max Volts
LI'V: Rasistance At Min Volts

I'V: Rasistivity (Ohms em) Capacitor ID

I'V: Rasistivity At Max Volts Die Column

L'V Resistivity At Min Volts Die Row

E=f Hardware: Error

o | 1 Eeror Connt v

- T T ax T .

if "Loop Covnter" <= 19, then Branch

Branch Point Task

S 0-Velt/10.0 ms Sampls Hysteresis Averaze Szlzct Branch Tarzet
S.0-Volt/1 teresis Measurement ()

Sample Measurement Startup Branch Loop Lirmt
150

Runaway Branching Will Stop After
"Branch Loop Limit" Iterations
Provided "Branch Loop Limit" > 0.
Set to '0f to Disable.

Comments (311 Characters hMax )

Demonstrate the Branch Task confizuration and exeention for the Main Vision Manual Tutorial #II1D. Eeturn A
exzcution to the 4/20/80 PNZT measvrement Hysterasts Tazk to 19 iterations. Measurements are taken and then
averaged by the STLA Filter Task repeatedly owver the iterations. This reducss random notse in the Ferroslectric

zamnla

EBzep On Exacute D-
(Configure in Tools->0Options)

Branch Version: 5.27.0 - Radiant Technologies, Inc., 1999 - 7/06/20

RADIANT,
1] 7

TECHNOLOGIES, INC, it

Figure 15 - Configure the Sample Measurement Branch Loop.
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11. From the Library Filters->Math folder and move the Two-Trace Math Filter into the
Editor.

12. Configure the Task as follows:

Branch Task Name: @ "Parasitics Averaging Branch Loop"

Parameter to Compare: @ "Loop Counter"

Comparison: @ -

Integer: @ 19

Use Tolerance: (5) Unchecked

User Variable Limit Selection: @ "<<None>>"

Branch Point Task: @ "5.0-Volt/10.0 ms Parasitics Measurement" (Hysteresis Task config-
ured above).

Select Branch Target: Click this button after the Branch Point Task has been selected.

Comments: As appropriate

13. Add a Two-Trace Math Filter Task.

Task Name: ® "Parasitics-Corrected/Noise-
Reduced Sample Hyst. Data"

From outside a loop accumulate all data taken inside the loop: @ Unchecked

Data Type: ® "Single-Trace Loop Average Fil-
ter"

Task List A: Task Selector: @ 9.0-Volt/10.0 ms Sample Hystere-
sis Average"

Task List A: Add Task: () Click this button after highlighting
the Task Selector item.

Task List B: Task Selector: (6) "9.0-Volt/10.0 ms Hysteresis Sys-
tem Parasitics Average"

Task List B: Add Task: (@ Click this button after highlighting
the Task Selector item.

X-Axis Option: "Average A and B"

Operation: (@ "Subtraction: Task A - Task B"

Comments: As appropriate

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 323

Two-Trace Math Filter Setup

Twe-Trace Math Man Selup  Two-Trace Math Plat Setup

OK Cancel

] e Execute

Two-Trace Math Task Mame (B0 Characters Max ) ﬂ
Parastica-Comected MNaise-Reduced Sample Hyst. M@ @ o

[ From outside & loop. sccumulate al data taken inside the loop Task Lst & Task List B o4 Task
Diata Type Task Selector Task Selector

Advanced 0 - 3.0-Violi/10.0 me Sample Hysteresis Average

Mubi-Trace g Fiter

RTEEA Fiter

RTS000 Fiter

Parasitics

Compensaton Fher

Advanced Fiezo w

K-fis Option Operation
an u Displayed X, = (A Trace ¥, + B Trace X) /2 | = 1_Poiris } Sddiian Taesh A+ Task B
Om — Sublraction: Task A - Task B
B Cnly Set Twe-Trace Math VOF mport Set Fun-Time Table Expart Mutipicaton: Task A x Task B
DOivision Task A/ Task B

Bl [ Read Dista From Vision Fie I Run-Time Text File Table

Comments (511 Characters Max.)

Demonstrate the Two-Trace Math Fiter Task corfiguration and execution for the Main Vision Manua Tutorial #1 D, Collect Branch Loop-averaged 5 0ot 10 0 ms Hysteresis dats
taken on the 420080 PNZT Intemal Reference Femoelectic A Capacitor. Subtract loop-averaged 5 0-Volt/10.0 ms System Parastics Hysteresis data taken with no sample connected

Aespond to Nestng Branch Reset
Beep on Execule
Corfigure in Tooks-=Cptions) O

Two-Trace Math Fiker Version: 527 [ - Radiant Technalogies, e, 2001 - 70620
RADIANTLZ
% TECHNOLOGIES. INC Lf
Figure 16 - Two-Trace Math Parasitic-Input Filter Configura-

tion.

Discussion:

This Task takes input of exactly one data vector from each of exactly two source Tasks
(Task A and Task B). Data Type identifies the source Task type - here "Single-Trace Loop
Average Filter". The complete list of preceding Tasks of the selected type appear in the
Task List A and Task List B Task Selector controls. A single input source is selected in
each control, then Add Task is clicked to validate the selection. (Note that normally dis-
tinct input Tasks are selected as Task A and Task B, but this is not required.). The math-
ematical Operation is specified and will be performed by applying Task B to Task A
(A+B, A-B, AxB or A/B). X-Axis Option determines the source and nature of the inde-
pendent domain data vector (here Voltage, passed to this Filter through the Accumu-
late/Average Filter). The independent values may be taken directly from the A or B Task
or may be an averaged combination of both. There is also an option to perform the same
math on the independent data vector as on the dependent (Y-Axis) vector.

14. Click on the "Two-Trace Math Plot Setup" tab and configure the dialog as follows:

Plot These Data: Checked
Append Data Unchecked.
Plot Labels As appropriated
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Two-Trace Math Filter Setup *
oK Cancel
Two-Trace Math Main Setup  Two-Trace Math Plot Setup
Flot These Data Plot Title (60 Characters Max ) @
] Append These Data to Previous Data Taken Inside a Loop Parasitics Comected/Noise-Reduced Sample Hyst. Data

Plot Subtitle (60 Characters Max.)

] Export Meta Data at Run-Time
Tutorial #lI1.D - Branch Loop/Parasitics - 4/20/80 PNZT Smpl

[ Export JPEG at Run-Time
O Export Bitmap at Run-Time

Browse to File

| Plot X Axis Label (60 Characters Max.)

Voltage

Plot Y Axis Label (60 Characters Max.)
Polarization (pC/cm2)

Ve

Figure 17 - Two-Trace Math Filter Plot Configuration.

Step 2 - Update the DataSet.
1. If DataSet Tutorial #3b is not open, open it.
2. Using any of the methods presented in earlier tutorials, move the Test Definition from the

Editor into the DataSet as the Current Test Definition (CTD). Name the CTD "Tutorial
#3D - Measurement Noise Reduction".

Rename CTD >

I=x
You can changs the name of the current test definition. This helps differentiate tests satups
(30 characters max. for DataSets created before Vision 5.5.0. Otherwize 60 Characters Max.)

Tutorial #30 - Measurament Notse Reduction ‘

Vr

Figure 18 - Name the CTD.

Step 3 - Run the CTD.
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1. Using any of the methods discussed in earlier tutorials, execute the Experiment. The Test
Definition begins by prompting the user to disconnect the sample DRIVE and RETURN
so that the tester is running unloaded. (If you intend to measure the internal reference ca-
pacitor, make sure that the control is not checked in procedure 4 (Figure 2) of Step 1,
above.)

Paused >

e

Disconnect DRIVE and RETURN Cables, then Prass <Enter> |

[[] Branch Loop Abort

Pause Version: 5.27.0 - Radiant Technologies, Inc., 1955 - T/06/20

RADIANT/7
% TECHMNOLOGIES, INC._L{

Figure 19 - Pause to Ensure Proper Parasitics Measurement
Configuration.

2. Once the Pause Task is acknowledged, the program will sequence through a Hysteresis
measurement and the Accumulate/Average Filter for twenty iterations. The tester is un-
loaded by any sample, so that the measured response purely relates to signal induced by
the tester's internal electronics. As the cycling proceeds, the Accumulate/Average re-
sponse will become increasingly noise-free. The most dramatic changes will occur in the
first few cycles. Figures 20 through 22 show the Filter iterations at Loop 1, 10 and 20.
Note that there is little difference between the response of Figure 21 and that of Figure
22. Note that the response polarization (uC/cm?) is very small in magnitude. This parasit-
ic value is of concern only to measurements that on samples that produce small polariza-
tion responses.
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Single-Trace Loop Average Filter: 8.0-Volt/10.0 ms Hysteresis System Parasitics Average

(=8 Sl

9.0-Volt’'10.0 ms Hysteresis System Parasitics Average
Tutorizl 53 .d - Parasitics - Tester Internal Nodse

0.0015+

0.0010+

010005

0005

-0.0010

Folarzation (puCicm2)
T
rrrrorrrrrrrrrorrrrrrrrrorrrrrrrory

0.0015-

| I T T T TN TN NN I NN N N D U D N O A
= 5 4 2 [} 2 4
Voltags

(Tl
o=

Task Tvypa: Single-Trace Loop Averag
Taszk Name: §.0-Volt/10.0 ms Hystera:
Exeestion Couvnt: 1

--- Bztup -
Input Task Tvpe: Hysteresis-mmmmommomem

Taszk Tvpa: Hysterasis
Task Name: 8.0-Volt/10.0 ms Parasitic
Execution Count: 1

- RBatup -

Profils: Standard Bipolar

Vhilax: .00

Hysterssis Time: 10000000 (ms)
Prasat: Enabled

DPrasat Delay: 1000000000 (ms)

--- Zamgpls —-
Sample Name: No S3ample - Parasitics
T ot TORTEA

Filtering

Figure 20 - Parasitics Measurement - Iteration 1 - Unaveraged.

Single-Trace Loop Average Filter: 9.0-Volt/10.0 ms Hysteresis Systern Parasitics Average

=8 ot

9 0-Wolt/10.0 ms Hysteresis System Parasitics Average
Tutorizl =3.d - Paszzitics - Tezter Internzl Noizz
0.00104
| 0.00054
% -
5 L
=
E ot
T
[y}
5 B
o
-0.00054
000104
-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
k3 5 -4 2 ) : 4 ) g
Voltage

Tazk Tvps: Single-Trace Loop Averag
Tazk Name: 3.0-Velt/10.0 ms Hystarzs
Execution Count: 10

-— Eatup —-
Input Task Tyvps: Hysteresis——v

Tazk Tvps: Hysterssis
Task Name: 9.0-Volt/10.0 ms Parasitic
Execution Count: 10

-— Eatup —-

Profile: Standard Bipolar

Whilax: .00

Hysterasis Time: 10.000000 (ms)
Prasst: Enabled

Drasat Delay: 1000000000 (ms)

--- Bampls ---
Sampls Name: No Sampls - Parasitics
T nk TT BTN

Filtering

Figure 21 - Parasitics Measurement Averaged Ten Times.
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Single-Trace Loop Average Filter: 9.0-Volt/10.0 ms Hysteresis Systemn Parasitics Average

=8 o=

9 0-Wolt/10.0 ms Hysteresis System Parasitics Average
Tutorizl =3.d - Parasitics - Tester Internz] Noise
0.00104
0.00054=
g -
T B
=
5 ot
[
m
I 5
o
-0.00054
-0.00104
-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
5 5 - -2 ) : 4 ) g
Vaoltags

Task Tvpe: Sngle-Trace Loop Averag
Tazk Mame: 9.0-Velt/10.0 ms Hystarz:
Exzcution Count: 20

- Zatep —
Input Task Typs: Hysterssts——-

Tazk Tvps: Hysterssis
Task Name: 9.0-Volt/10.0 ms Parasitic
Exzcution Count: 20

- Zatep —

Profile: Standard Bipolar

Wihiax: .00

Hysteresis Time: 10000000 (ms)
Praszt: Enabled

Prasat Dalay: 1000000000 (ms)

--- Bample -
Sample Name: No 3ample - Parasitics
T nb TN WA

Filtering

Figure 22 - Parasitics Measurement Averaged Twenty Times.

Once the parasitic loop has terminated, a second Pause Task appears to prompt the user to
reinsert the sample. The sample should now be connected to the tester DRIVE and RE-
TURN ports or, if using the internal reference capacitor, the Enable Ref. Cap. control
should be checked in procedure 13, ( Figure 13 ) of Step 1 , above. This must be done

before acknowledging the Pause Task.

Paused

=]

X

x

Connect the S3amgple to DEIVE and RETURN, then Press <Enter>

[7] Branch Loop Abort

Papzz Varsion: 3.27.0 - Radiant Technologiss, Ine., 199G - T/06/20

RADIANT/Z

f TECHNOLOGIES, mu:._q
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4. When the Pause Task is acknowledged, the Test Definition will enter a Branch Loop in
which a Hysteresis measurement is made that passes its data into an Accumulate/Average
Filter. The measurement and data averaging are repeated twenty times. This is the sample
process as in sequence 2 of this step. The only differences should be that the sample is
placed in the signal path and Filter plot labeling reflects the sample presence. Figures 24
through 26 show the progress of the noise reduction at step 1, 10 and 20. The polarization
(uC/cm?) of the 4/20/80 PNZT sample in the figures is not low with respect to measure-
ment noise, so the averaging does not appear to improve the measurements in these ex-
amples. Nevertheless, the techniques of these examples are valid noise reduction options.

Single-Trace Loop Average Filter: 9.0-Volt/10.0 ms Sample Hysteresis Average

[ ][ & sl

9.0-Volt/10.0 ms Sample Hysteresis Data Average
Tutorizl 3.4 - Parzsitics - £ 20080 PMIT Datz Averzgs

20

ZE-

Polanzation {pc/om2)
X - i x,l_,x i - X - [
LR L L L L L L N L LN NI

-S':I-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

= B 4 2 [ 2 i ] :
Vaoltage

Taszk Tvpe: Single-Trace Loop Averag
Task Name: 8.0-Volt/10.0 mz 3ample |
Exzcution Count: 1

- Bt ---
Input Task Tvps: Hysterssis— -

Task Tvpe: Hysteresis
Task Name: §.0-Volt/10.0 ms 3ample I
Exzcution Count: 1

- Batup -

Profile: Standard Bipolar

Whiax: 9.00

Hysterssis Time: 10000000 (ms)
Prazat: Enabled

Presst Delay: 1000000000 (ms)

--- Samplas ---
Sample Name: 4/20¢/80 PNZT Farro

T b TT- WT/A

<

Filtering

>

~

W

Figure 24 - Sample Measurement - Iteration 1 - Unaveraged.
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Single-Trace Loop Average Filter: 9.0-Volt/10.0 ms Sample Hysteresis Average

=8 o=

9.0-Volt/10.0 ms Sample Hysteresis Data Average
Tutorizl 3.4 - Parasitics - 42080 PMIT Detz Averzgs

FPolanzation (pClcm2)
' 2

15
20
el =
s =V T T T I T N N O N O A N O O O O O
b 5 4 = [} 2 3 [ S
Voltage

]
Tazk Tvpe: Single-Trace Loop Averas
Task Name: 5.0-Volt/10.0 ms Sampl= I
Exzcution Count: 10

—- Batup -
Input Task Twvpe: Hysterasis—

Tazk Tvpe: Hyvsterssis
Task Name: 5.0-Volt/10.0 ms Sampls I
Execution Count: 10

—- Batup -

Profile: Standard Bipolar

Vhiax: 9.00

Hyesterasis Tima: 10000000 (ms)
Prazst: Enabled

Presst Delay: 1000000000 (ms)

--- Bample -
Sampls Name: 4/20/30 PNZT Ferro

T ot TT- RI/A

£

Filtering

Figure 25 - Sample Measurement Averaged Ten Times.

Single-Trace Loop Average Filter: 9.0-Volt/10.0 ms Sarmple Hysteresis Average

=8 o

9.0-Volt/10.0 ms Sample Hysteresis Data Average
Tutorizl 53.d - Parasitics - 4/20/80 PNZT Datz Averzge

paily

204

Folarzation (pCiomd)
¥ - = ‘f = -
TR e rrnarer e rer e e e errreraererenenrenma
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b = -4 -2 [} b 3 [
Vaoltage
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]
Task Tvpe: Sngle-Trace Loop Averag
Task Name: 9.0-Volt/10.0 ms Sample I
Execution Couvnt: 20

- Satup -
Input Task Typs: Hysterasiz-mmmmmmmme

Tazk Tvpe: Hysterzsis
Tazk Name: 0.0-Volt/10.0 ms Samplz I
Execution Couvnt: 20

--- Bztup ---

Profils: Standard Bipolar

Vhilax: 9.00

Hysterssis Time: 10 000000 (ms)
Prasat: Enablad

Prasat Dalay: 1000000000 (ms)

--- Samgple -
fampls Name: 4/20/30 PNZT Farro

T b T BT/ A

Filtzring

Figure 26 - Sample Measurement Averaged Twenty Times.

5. Finally, the Two-Trace Math Filter subtracts the data generated by the final iteration of
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the Parasitics Accumulate/Average Filter (Figure 22) from those generated by the final
execution of the sample measurement Filter of Figure 26. The results are displayed in
Figure 27. Note that in this example the sample response is three orders of magnitude
larger than the parasitic response, so that the subtraction has little or no apparent effect.
The same should be observed by users that perform the tutorial using the Internal Refer-
ence Capacitor.

Two-Trace Math Filter - Single-Trace Loop Average Filter Data Plot: 1

=N o ==

Folarzation (pcfomd)

Parasitics-Corrected Noise-Reduced Sample Hyst. Data
Tutoriz] S D - Branch Loop Parzsitics - 420080 PNZT Smpl

pail

20+

20

5

-2

”~
Task Tvpa: Two-Trace Math Filter
Task Name: Parasitics-Corrected Wods:
Execution Count: 1

T 5.3[]_‘,1} el
Plot Data on Filtering
Data Operation: Subtraction
H-Axiz Operation: Averageof Aand B
Input Task Type: Single-Trace Loop 2
Input Tasks:
Task A:5.0-Wolt/10.0 ms Sample Hys
Task B:9.0-Volt/10.0 ms Hysterssis §

Input Task Task Beport{s):
Task Type: fingla-Tracs Loop Averas

Task Names: §.0-Volt/10.0 ms 3ample ]
Exzcution Count: 20

--- Betup -
Input Task Typs: Hysterasis————

= & 4 -2 [} 2 4 ] g
Vaoltage <

Filtering w

Figure 27 - Sample Measurement with Parasitics Removed and

Noise Reduced by Averaging.
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E - Custom Text-File Parameter Adjustment

In addition to incrementing or scaling a parameter by a fixed value in a Branch Loop, several
Tasks now offer custom parameter adjustment by setting the parameter, line-by-line, from values
written to a text file. Tasks that offer this feature include:

 DC Bias

* General Pulse

* Hysteresis

* Simple Pulse

* Advanced Piezo

* Curve Energy

+ DLTS

+ CS 2.5 DC Magnetic Field

* Current Loop

* Quantum Design PPMS/Dynacool Cryochamber control.

As of this writing this list is rather arbitrary. This capability is being extended to all Tasks capa-
ble of Branch Loop Parameter Adjustment and updated Tasks will be released as they are com-
pleted.

Each Branch Loop iteration will take its programmed parameter from a line in the custom file.
The first iteration will take the first value and so on. If the number of Branch Loop iterations ex-
ceeds the number of lines in the input file, the sequence will repeat until Branching terminate. If
Branching is to depend on the current value of the parameter under custom adjustment, one entry
in the file should be set to a value that causes the execution to terminate. For example:

If "Hysteresis: Current Volts" < 10.0 then Branch

a terminating entry in the file of 10.0 Volts or greater should be entered into the file. Other op-
tions include having the Branch Task decision depend on "Loop Counter" or set the Branch Task
Branch Loop Limit to a terminating value.
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Branch Based on “Loop Counter™

Branch Setup

Branch Task Name (60 Characters M E
Branch On True
Branch Over 10.0 ms/Costom Voltage Hystpfesis Interationy DE On False
P—

ter to Comparison Integer I
Bwsterasis: Max As % Of Posyy 10 | |
Hysterasis: Offsst _0‘ _
Eyataresic: Phlax I |
Hysteresis: Pr = B l
Biystarsis 21 : S —
Hysterssis: Ve . + Tolerance falza

Hysteresiy: -

::::f, Asea (em2) User Vasiable Limit Selection

Sample Nams

Zample Thickness (um) Capacitor ID

Task: Configuration Date Time Dia Column

Task: Confizvration Day Diz Row

Task: Confisnration Hour J Hardware: Error

Task: Configaration Minute 'r " ]:u-up Counter o

if “Loop Cosnter" < 10, then Branch

Branch Point Task 4

10.0 ma/Custom Voltage Hysteresis - Int. Kef " erroslectric (X) I Szlect Branch Target ‘

Branch Loop Limit
10

«

Rounayfiy Branching Will Stop After
“Mranch Loop Limst” [terations
ovided “Branch Loop Limit™ > 0.
3=t to 0 to Disable.
Comments (511 Cha.ﬂctm7
!

Use Arbitrary Branch Logic Cunditim:/ i
And Branch To Branch Loop Limit (Configare in Tools mmm‘:‘"} |

Branch Versioa: 5.27.0 - Radiant Technolosizs, Inc., 1858 - 7/06/20

RADIANT,
E‘ TECHNOLOGIES, mc._%‘

Figure 1 - Custom Adjustment Branch Task Options.
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Step 1 - Create a Custom Hysteresis Voltage Sequence File

1. Using the Windows Notepad program assign a sequence of Hysteresis Task Voltages in
the range =£10.0 Volts. (Note that the example does not necessarily reflect a practical use
of this feature.)

| *Untitled - Notepad — O *

ile Edit Format View Help
.5

.8
.8
.12
.52

E
2
7
3
9
8.2
b
B
8
8
7.8

Lng C 100%  Windows (CRLF) UTF-&

Figure 2 - Custom Hysteresis Voltage Sequence.

2. Save the file to an appropriate location and under and appropriate file name.
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| *Untitled - Metepad - | s
File Edit Format View Help
[
Hewr Chrl+=N
MNew Window Chrl=Shift-N
Cpen.. Chrl+ 0
{ Save Cirl+5
Save Ctrl=5hift=5
I Page
Print...
Exit
*
1 £
= < Data (0 » Helpfas » TaskHelp ) » HpslHelp ¢ Hpslesssis o+ O Explan s v | &
|
Unganme « w holdey - 9
Ln% C 10¢
L=t | GPIO AT " !
e Tkt - Mystoesais - D% - Discusssien AT - N Fasrute loon_fies RRPDIAZEPM  Fde feldr
GFIR Shant = Hystoress Bun T Tabutr Tedt Bxport Example.et | 15T M 11
GPulse Heip | hysberess task nstruchons demonstraton. AR
[TFTY tdc byeteress duats From quikdook bt
[Po—— tde Byrrrenmtmil indtnictisns dukd &112 A7
Hiyak Help
| hyrharesic
D, Bxplain
Fotereus fike
Hysheresis Filer
LV
12 Pulse w & »
Wile peme | Hystevesii Custem Arandh §oop Yolage Prafile \
st estype (it Documents oty S >
~ Hide Fulkdens Erending: UTF-E u Cancsl
; = | Dr. Explain - O e
“ Hars Share Vi [ ]
g Cut - x -I 2] Hewar Hoemi = L & Oper :H Select all
% Copy path T | Eazy access - A Selert mone
=t .. Mowe Copy  Delete Remame  Hew Frapertiz . .
[E] Paste shortat gpe  poe - falder - e History [ iwert selection
Ciphoard Digarize M Qpen Selacl
€« i o Hysterssis » Dr Explain » v O Search D, in
Hyst Halp L Flarne o]
Fysteresis | Hystesesis Custam Braneh Loog Valage Pralilefal
D, Esplair i Hysteresigui
Hysteresn_files | Byt enan guibak
Fysteresis Silter K tec brgsteresis data Team quiklock.dst
L bele bigstonesis data from quaklock bt By 170 T
- T T File
3t tedc kst enetis task witruchons dodst ¥ e &}
124 Pulse ek ey Size: 300 KE [ %
156 Fonlone w oA Dizte seaodified: 60172020 4007 Fid _“3
d1items 1 em sdected 53 bytes =3 E

Figure 3 - Save the Custom Hysteresis DRIVE Voltage File.

Step 2 - Create the Test Definition
1. Clear the EDITOR if there are Tasks in it.
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2. Move a Hysteresis Task to the EDITOR.
3. Configure the Task as follows:

Hysteresis Task Name: @ "10.0 ms/Custom Voltage Hysteresis - Int. Ref. Ferroelectric"

Max Voltage:
e rottase @ 4.0 (Default - or any arbitrary value)

@ 10.0

@ Checked (Or attach your own sample to the tester DRIVE and RE-

Period (ms):

Enable Reference Ferroelectric:

TURN ports)
Cap A Enable: @ . .
P Checked (if Enable Reference Ferroelectric is checked)
Comments: As appropriate
Hysteresis Setup ot
Mystucasia Task Nama (60 Chums bax ) m 2 =
. . — - DRIVE Sigmal Faramsatan & w Earripile Faraatem
10.0 s Cratoe Vol gaisgeresis - Tnc. Raf ?.:l DRIVE Profiie Tope Wz ¥ Hornt. Offaet (V) Paricd |
St Srea (emd)
@@= wiw | < | ||| e
[ %0 Exsenze Tmdard Mempeter g M e (am) Fromezcy (1) || Sample Thickeass G
i A Praview Profila e 1
Dorsble Sipolar Interazl 133.33 | 1D0aH2 [k
o | e
[ Center Dt Bafce Pl o 1::'::?:: m," 7] Spaciy Procia s Veltars Amplifizasion and Unmeawired Sigeals
nmd Ve Caleslation 10 Percent Pulse [7] Smacify Proa M. Fiatd {icem)
All Zeroes
Semcoth Daca Bafore Phiax, 2Py Ja';blzszwaw -
=d=le Deribla Menegalas S i, 1657 L
= o Cont=wuon Sine E Freast Loop |
Fra-Loop Dalsy {=a) .
T sy g oo
Berimeom | | [ sve0m. 1 Bk — Bart with Lant Amp Valua [5]
[ETE —_—
Set SENEOR 2 ([ SENROR 1 Enabied l 4 l Aco Amplification [ 0 ¢
[ Erible Rafrance Cagacies = xbls Roforancs Farraslacaric b
3az Fyntaraain VIIF Tmpar: 1. nF {ufax = 30 Falts) (Max = 12.0 Valrs)

| Bued Thata Froen Visicn File (VD wish & Enabiz Reference Resistor
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Figure 4 - Initial Hysteresis Task Configuration.

Foatepesis Verzion: 527

V]

1 - Radiant Technologies, Inc, 1999 - 72020

4. Click Adjust Params @ to open the Branch Loop Parameter Adjustment Configuration
subdialog.

5. Configure the as follows:

Adjust Hysteresis Volts in a Loop:

@ Checked

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual

336

Adjust by Custom File:

@ Checked

Browse to File:

@ Click this button to open a standard Windows File
Browser. Use the browser to navigate to and select the custom
Hysteresis Voltage DRIVE Profile Text File. Click Open to

register the file.

File Path and Name (Unlabeled):

@ This control is update after the file is selected.

Adjust Hysteresis Parameters in 2 Loop

x®

=

Veltags Adjusiment
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[ Adimat b Bealing D:‘-.dd:a.'. Ty Incremen|

2] At by Cotom
D' Felp § x x Task Halp (b) Hynt Help Hysterses

= o |
Pariod Adjustment L Vitage Adetment
E Adjust Frystarasis Period (ms) &n 2 Loop w Adjust Hysteresis Volts &0 2 Loop
I~ [ ] Adjust by Seating [ JAdjust by Incremanting
— = o
| | (f) . =
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I Beowss to Fie | [N Adjust by Costom Fi Browss te Fils
Fa
Adieat By Uear Varizhla
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Amp Vol
Armp Vol Open .‘"’ ®
Capacitog r
Die Coled i @ TaskHelp (o) » HystHelp » Hysteresic » Dr Explain » w W Search Dr. Eeplain y-)
Die Row
DEIVEY]  grganize Hew falder == w
Hardwary e ! L a
Hystares 5 Documerts & Mame Date modilied lype =]
Eystersal ;
Hymerss] W Downloads s - Hysteresic - ADS - Discusssion ADS - No Execute fcon files File folder
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r B videos - hysteresis task instructions dermonstration et Pl
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: ...
5 —_—

Figure 5 - Configure Hysteresis Voltage Custom Branch Loop

Adjustment.

6. Click OK to close the parameter adjustment subdialog. Adjust Parameters in a Branch
Loop will be checked on the main Hysteresis configuration dialog.
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= ZFC

Ezt Sampla Info

|— Adpst Parameters in
a Branch Loop

E Adjust Params

‘=t SENSOR 1 |_ SENSOFR. 1 Enabled

"™EOR2 ||  SENSOR 2 Enah'-

Figure 6 - Adjust Parameters in a Branch Loop is Checked.

7. Click OK to close the Hysteresis configuration dialog and add the Task to the EDITOR.
8. Move the Hysteresis Filter Task from TASK LIBRARY->Filters->Task-Specific to the
EDITOR. Configure the Task as follows:

Hysteresis Filter Task Name: @ "Centered Custom-Volt/10.0 ms Hysteresis Data".

Filter:
wer @ "Centered Polarization (uC/cm?2)" or as preferred.
Task Selector:
st Setector @ "10.0 ms/Custom Voltage Hysteresis - Int. Ref. Ferroelectric".
Add Task: @ Click this button after make the Task Selector selection to register the

input Task.
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Hysteresis Filter Setup X

QK Cancel

Main Setup  Plot Setup

Hysteresis Filter Task Mame (60 Characters 8&«-}) @

Centered Custom-Volt/10.0 ms Hysteresis Data

j—
0 Mo Execute
J From outside a loop, accumulate all data taken inside the loop
Filter
Uncentered Polarization (uC/cmg o ™ [
Centered Polarization (pC/cm2) [l

Capacitance (nF) Vs Voltage  ~—
Momalized Capacitance (uF/cm2) Vs Voltage

dP/dt {nC/lem2ms) = mA/cm2) Vs Voltage Sl il e RbT i |
r:rggi;:%dpg?:;ﬂ;nnce (pF/em2) Vs Polarization [ Read Data From Vision Fie

Integrated Polarization X Vin)
Integrated Polarization X dV
Imtegrated Polarization X t{n)

Integrated Polarization X dt ESE‘t Run-Time Table Export i‘
Charge

Cerrtrgre{dl.%}harge ) |7 Run-Time Test File Table
Cument (mA)

Instartaneous Current imA)

Task Selector
10.0 ms/Custom Voltage Hysteresis - Int. Ref. Femoelectric (%) Add Task

1. Left Mouse Selects
Single tems.
2. Left Mouse + Shift Key
Selects Consecutive tems
3. Left Mouse + Cid Key

Comments (511 Characters Max.) Selects Multiple Independent lkems

Demonstrate the Hysteresis Filter Task configuration and execution for the Main Vision Manual Tutorial
HIII.B - E. Custom Text File Parameter Adjustment section. Center Multi-Volt/10.0 ms Hysteresis data.
Append data in a Branch Loop. Multi-Volt data are defined by a custom DRIVE voltage text file.

Respond to Mesting Branch

Beep on Execute [
(Configure in Tools->Options)

Hysteresis Filter Veersion: 5.27.0 - Radiant Technologies, Inc., 2001 - 7/06/20

RADIANT/)Z
Ea- TECHMNOLOGIES, INC._.‘f

Figure 7 - Hysteresis Filter Task Main Configuration Dialog Tab.

9. Click the "Plot Setup" tab. Ensure Plot These Data and Append These Data to Previous
Data Taken Inside a Loop are checked. Assign plot labels as appropriate. Select the X-
Axis Plot Option as appropriate.
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Hysteresis Filter Setup

Cancl

Main Setup  Flot Setup

Plat These Data

Append These Data to Previous Data Taken Inside a Loop
Plot Title (60 Characters Max.)

Certered Custom-Volt/10.0 ms Hysteresis Data |

Plot Subtitle (60 Characters Max.)
4720780 PNZT Intemal Reference Femoelectric A Capacitor |

Plat ¥ Axis Label (60 Characters Max.)
Voltage

Plat ¥ Axis Label (60 Characters Max.)
Polarization (pC/cm2)

] Export Meta Data at Run-Time
] Export JPEG at Run-Time
] Export Bitmap at Run-Time

X-Auis Plot Option
Plat Volts

[T Pict Field (V/cm)
T Plat Time {ms)
T Piot Volts Vs Time

Browse to File

v/

Figure 8 - Hysteresis Filter Task Plot Configuration Tab.

10. Click OK to close the dialog an append the Hysteresis Filter Task to the Test Definition

in the EDITOR.

11. Move a Branch Task into the EDITOR. Configure the Task as follows (or establish
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Branch Loop Logic as desired):

Branch Task Name: @ "Branch Over 10.0 ms/Custom Voltage Hysteresis Iterations"

Parameter to Compare: @ " Counter"
oop Counter

Comparison: @ "

Integer: @ 10

Use Tolerance: @ Unchecked

User Variable Limit Selection: @ " <None>>"

Branch Point Task: (7 10.0 ms/Custom Voltage Hysteresis - Int. Ref. Ferroelectric"
Select Branch Target: Click this button after selecting the Branch Point Task.
Comments: As Appropriate
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Branch Setup bt
Branch Task Name (80 Characters hMax.) = &I
| Branch On True
Branch Ower 10.0 ms/'Custom Voltage Hysterssiz Iteration DB‘I On Falss

oree [T [ cone
Parameter to Compare . Text
Hardwars: Error ~ |
Hysterssis: A (Loop Arsa)
Hysteresis: Chilax-E£f Boole
oolean

Hyrsterasis: Current Electric Field (KV/em)
Hysterasis: Current Field (KV/em)
Hysteresis: Corrent Period

+ Tolarance falz= |
Hysterasis: Current Volts

Hysterasis: Horizontal Shift h—l

Hysterssis: K-Eff
Hysterssis: Max As % OF Possible Max @ju‘“ Tolerancs

Hysteresis: Offsat = o .
Hywsteresis: Phiax User Variable Limit Selection

Hysterssis: Pr
Hysterasis: -Pr
Hysterasiz: Ve

Hysteresis: Ve i
Hysteresis: Vertical Shift Hardware: Error

W

if "Loop Counter" < 20, then Branch

Branch Point Task

Centerad Costom-Volt/10.0 ms Hysteresis Data Sslect Branch Tarzs ,'B
10.0 ma/Custom Voltage Hysterests - Int. Ref. Ferroelectric (X)

Branch Loop Limit
150

Runaway Branching Will 8top After
"Branch Loop Limit" Iterations
Provided "Branch Loop Limit" > 0.
Bzt to "0’ to Disabls.

Comments (311 Characters Max )}

Demonstrate the Branch Task configuration and execution for the Main Vision Manual Tutorial #IILB - E. Custom
Text File Parameter Adjustment section. Ratvrn execution to the Hysteresis Task twenty times.

Beep On Execute
(Configure in Tools->0ptions) D

Branch Version: 5.27.0 - Radiant Technologies, Inc., 19599 - 7/06/20

I IQADIANW|

Figure 9 - Configure the Branch Task.

12. Click OK to close the dialog and add the Branch Task to the Test Definition in the EDI-
TOR.

Step 3 - Update the DataSet.
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1. If DataSet Tutorial #3b is not open, open it.

2. Using any of the methods presented in earlier tutorials, move the Test Definition from the
Editor into the DataSet as the Current Test Definition (CTD). Name the CTD "Tutorial
#3E - Custom Branch Loop Parameter Adjustment".

Rename CTD o

You can change the name of the corrent test definition. This helps differentiate tests setups
(30 characters max. for DataBzts erzated befors Vision 3.5.0. Otherwize 60 Characters Max.)

Canesl

Tutorial #3E - Cestom Branch Loop Paramater Adjustment |

Ve

Figure 10 - Name the CTD.
Step 4 - Run the CTD.

1. Using any of the methods discussed in earlier tutorials, execute the Experiment. The Hys-
teresis Task will execute repeatedly at the specified variety of voltage levels and the Hys-
teresis Filter Task will append the measured data at each execution. As configured, the
list of Figure 2, with ten entries, will be repeated once as the Branch Task loops over
twenty iterations.
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Hysteresis Filter - Data Recalled from Archive

=N o <=

Centered Custom-Volt/10.0 ms Hysteresis Data
4/20/B0 PWIT Internz] Refsrence Farnoslectric A Capacitor

4]

Polarization (pCicm2)
I
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="

L ! ) 1

Vaoltage
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~
FELLAAEN A
Tazk Tupe: Hysteresiz Filter

Task Mame: Centered Custom-olt/10
Execution Caount: 1

FELLAAEN AR

PrErRrRrRrRRRrr Selup <48
Append Data

Filter Type: Centering

Input Tasks: 1

AELLAAE AL
Tazk Tupe: Hysteresiz

Taszk Mame: 10.0 ms/Custom Voltage
Execution Caount: 1

AELLAAE AL

- Setup -

Profile: Standard Bipolar

Whdaw 2,50

Hysteresiz Time: 10000000 [me)
Prezet; Enabled

Preszet Delay: 1000000000 [msz)]

- Sample -

Sample Mame:

Lat ID:

Wi afer [D: v

Figure 11 - First Branch Iteration.

Hysteresis Filter - Data Recalled from Archive
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Figure 12 - Fourth Branch Iteration.
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Hysteresis Filter - Data Recalled from Archive EI@
Centered Custom-Volt/10.0 ms Hysteresis Data "
4/20/20 DNET Internz] Reference Farroslartric A Czparitor FEEEEEEIRE RN
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Figure 13 - Seventh Branch Iteration.
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Figure 14 - Tenth Branch Iteration.
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IV - Vision Data File Export & Import

Vision Data File Export & Import

As presented in this tutorial, the Vision Data File Export/Import options was intended as a solu-
tion to the problem of moving data from one part of Vision - QuikLook Execution, DataSet Ar-
chives - to another - normally a new DataSet - for direct comparison with other archived data
and/or with immediate measurements. That functionality is now more efficiently and better
served using Vision tools such as Data Mining and ETD Transfer. Nevertheless, the Vision Data
File export/import option remains available and may be a more-efficient tool when moving data
from a small number of Tasks. It may also serve when passing data from single measurements
among researchers who have Vision available. This tutorial presents the Vision Data File tool as
originally conceived.

Vision offers an exporting option called Vision Data File Exporting. This option is available to
all Measurement Tasks and most Filter Tasks. When this option is selected, a file path and file
name are specified. The Task then writes a binary file with the specified name that stores both
configuration parameters and measured values. Subsequent executions of the Task can be con-
figured to take their data from the file rather than by direct measurement. This simple mechanism
is a powerful tool because it allows a single measurement - taken under QuikLook or in a Da-
taSet - to be repeatedly referenced throughout Vision. In particular, data taken from one DataSet
can be recalled and filtered in another. An example is shown in Figure 1.

Note that the Task configurations in the figures of these tutorial help pages match the configura-
tions specified in the tables and discussion. Measurements are configured to be made on the 100
um X 100 um 27004 4% niobium doped 20/80 PZT (4/20/80 PNZT) sample. This is the sample
that is inserted as the Internal Reference Ferroelectric in all modern Precision tester. It is de-
tailed here. A 2.5 M2 Reference Resistor and a 1.0 nF Linear Reference Capacitor are also
available and may be switched into the signal path. Or the user's own sample may be connected
to the tester's DRIVE and RETURN ports. The Internal Reference Ferroelectric is not available
in the discontinued Precision RT66B and Precision LC tester models.
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Figure 1 - Utility of Vision Data File Exporting.

In this Tutorial a QuikLook Hysteresis measurement will be made at 5.0 Volts. You will write
the measured data to a Vision data file. Then you will construct a Test Definition with three Hys-
teresis Tasks. The first Task will import the Vision data file. The second and third Tasks will
measure independently at 6.25 Volts and 7.5 Volts respectively. A Collect/Plot Filter will gather
and display the data from all three Hysteresis Tasks. Note that the figures below will show data
measured on a 100 pm X 100 pm 4/20/80 PNZT sample manufactured by Radiant Technologies,
Inc. You may provide your own sample (and label accordingly) or select the Internal Reference

Ferroelectric.

Step 1 — 5.0-Volt QuikLook Hysteresis Measurement

1. From the main Vision menu, select " QuikLook->Hysteresis Tasks->Hysteresis".
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QuikLook Editor DataSet Library DataPlotting Log Calculator Training (PPTX + Videos) ar

Hysteresis Tasks

Charge
Pulse Tasks ‘ Sensor Oscilloscope
CV/Leakage/Parasitics 1 Curve Energy
Hardware Signal Tasks DLTS

Tester InfojAcc, Read/Read Sensor »
General Monopolar

GPIE Tasks ¥ i
Hysteresis
L2

Import Tasks
PAINT

User Yariable Tasks LS :
Remanent Hysteresis

Figure 2 - Select the QuikL.ook Hysteresis Task.

2. Configure the Task as follows:

Task Name: (D "5.0-Volt/10.0 ms Hysteresis"
Max. Voltage: @ 5.0
Hpysteresis Period (ms): @ 10.0

Enable Reference Ferroelectric: @ Checked - Or use your own ferroelectric or linear sample at-
tached to the tester DRIVE and RETURN ports.

Cap A Enable: (5) Checked, if Enable Reference Ferroelectric is checked.

Sample Area (cm2): (©) Default if Enable Reference Ferroelectric is checked, or as
appropriate

Sample Thickness (um): @ Default if Enable Reference Ferroelectric is checked., or as
appropriate
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Cancel
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Frtemal Reference Bements
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Cerler Dista Befors PMax, 271 Sl Amplier 0 10 10001
arwd £\ Caleadation Lm Fi= ;
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RADIANT/7
TECHNOLOGIES INC._‘{

Figure 3 - Configure the QuikLook Hysteresis Task.

3. Click on Set Sample Info and add the information as follows.

Sample Name:

"Internal Reference Ferro", or as appropriate

Lot ID:

"N/A"

Wafer ID:

HN/AH

4. Then click OK to return to the main dialog.
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Set Sample Information e
0K ‘ Caneel ‘
Zample Mame (24 Characters Max ) iz Row
Internal Raferencs Ferro | 0 |
Lot ID (12 Characters Max.) Dz Colemn
M/A | 0
Wafer ID (12 Characters Max.) Capacitor Number

N/A | 0

Ve

Figure 4 - Provide Sample Information.

5. Click the "QuikLook Plot Setup" tab and configure the data labeling as appropriate.

349

Hysteresis QuikLook
oK Cancel
Hysteresis QuikLook Measurement Setup  QuiklLook Plot Setup

Plot Title (60 Characters Max.)

Plot Subtitle (80 Characters Max.)
5.0-Volt/10.0 ms Hysteresis on the Int. Ref. Femoelectric |

=

QuikLook Measurement for Vision Data File (VDF/* vis) Export |

Plot X Axis Label {60 Characters Max.)

Plot ¥ Axs Label (60 Characters Mazx.)
Voltage |

Polarization (uC/ecm2Z)

User Self-Prompt (60 Characters Max.}
Show Sample PMax (pC/cm2): |

Data Label (32 Characters Max.)

Hysteresis Data
Parameterto Append to Prompt Plot Fiter
: > (Uncentere C/cm2))
e Comt Pt . R Flo pfions Cortered Polamaton Ciems )
Hysteresis: Cument Volts Plot Voltage Capacitance (pF) Vs Violtage
Hysteresis: Horizortal Shift O Nomalized Capacitance (pF/em2) Vs Voltage
Hysteresis: K-Ef Flot Field {<\//cm) Polarization (uC/em2) Vs Time (ms)
Hysteresis: Max As % Of Possible Max Centered Polarization {uC/cm2) Vs Time (ms)
steresis: Offset CuFV Vs Time
MNomalized CluF/ecm2yV Vs Time (ms)
Hysteresis: Pr T Charge (uC) Vs Voltage
Hysteresis: -Pr Centered Charge (1C) Vs Voltage
Hysteresis: Vc T Centered Charge (pC) Vs Time {ms)
Hysteresis: -Vc Cument (mA) Vs Violtage
Hysteresis: Vertical Shift [ Display Tabbed Curment (mA) Vs Time {ms)
1D Instantaneous Cument (mA) Vs Voltage
Points v Instantaneous Cument (mA) Vs Time {ms)

Comments (511 Characters Max.}

Demonstrate the Hysteresis Task QuikLook configuration and execution forthe Main Vision Manual Tuterial 1V - Vision Data File export/import. Perform a 5.0-Volt/10.0 ms standard bipolar
measurement on the RTI 4/20/80 PNZT Intemal Reference Femoelectric A Capacitor. The QuikLook Measurement will be exported to a Vision Data File (VDF/* vis) for ultimate import.

Figure 5 - Configure Plotted Data Labeling.

6. Click OK to make the measurement. The green ACTIVE LED will extinguish on the test-
er front panel while the drive voltage is applied to the sample. The light make turn on an
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off several times as measurements are made and RETURN amplification levels are ad-
justed. A Stop Measurement button will appear during the Task execution. Once the
measurement is complete, the data will appear in the QuikLook Results dialog as in Fig-

ure 6.

Hysteresis Response

Cursors  Data Reporting  Cenfigure Annotations  Add Annotation

Show Sample PMMax (uClem2): 35.146

*

. g

Demonstrate the Hysterzsis Task Quikl ook confizuration and exscution for the Main Vision Manual Tutorial #IV - Vision Data
File export/import. Perform 2 5.0-Volt/10.0 ms standard bipolar measurement on the RTI 4/20/80 PNZT Internal Reference
Farroslectric A Capacitor. The Quikl ook Measurement will be axported to 2 Vision Data File {(VDF/* wis) for vltimate import.

-4.829, 23426 )-Volt/10.0 ms Hysteresis on the Int. Ref Ferroelectric PMax (uClem?)
Vhiax QuikLook Messurement fr Visien Data File (VDF/* vis) Export
- = 35.146
5.00 n
~ )
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166,67 L 21
™ I '\
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10 204+ 26573
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=
Area (cm2) = D-: -1.731
s T
0.0001 = F € (Max-ES) (6F)
Thicleness (um) ] o -
=104 0.703
0.3000 i e
: b 3742
Points 204 EERE
2001 L Vertical (=Br) Shift (uClem2)
los EEE
0.19 o Horizontal (£Ve) Shift (Volts)
O‘FFsetValue{,uCcm!) :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 0.444 |
1 1 1 T T T T T 1 1 1
26358 = 4 2 2 -1 0 1 2 2 4 5 Drive Profile Type
Voltage -
[ Offset Enbled Annotation Standard Bipolar
|— <<Ready>> | Do Not Save
iy Sawve to Open Datalzt
|_ Zynathetic Data Plot Filter Saws to New Datalat
Max Siznal As %%
of Max Possible Contered
100.00
c ta Valid Diata |

‘ Admin Info

Tabbad View |

Hysteresis Version: 5.27.1 - Radiant Technologizs, Inc., 1999 - 7/20020

=

RADIANT/)Z

TECHMNOLOGIES, mc._Lf

Figure 6 - 5.0-Volt Hysteresis Measured Da

ta.

7. On the QuikLook Results dialog click Export. The standard export dialog will appear as

in Figure 7.
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Export Setup

Ezlacted action will ocewr after the
Regraph Dhalog 15 closed
T < |
File name is optional for \S elect “Export Vision™
- Exeel Export
- Word Export
Fila name is required for
- Text Export Browse for File Name
- Vision Export Will be Enabled
Mo file name i= provided for
- Printing
File Name Browsa for File Name
?'l

Figure 7 - Standard Vision Export Dialog. Select ""Export Vi-

8. Set Select Option to "Export Vision".

control to open the browser.

sion".

Browse for File Name will be enabled. Click the

9. Browse to an appropriate folder and assign an appropriate file name, then click Save.
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s Windows (C:)
- Data (D:)
= Macrium Backup (E:)

- USE Drive (F)
v £

Save As
i » ThisPC » Data(D:) » Help35xx » Main Vision Help »
Organize = MNew folder
ﬂ Videos 2

Dr. Explain

X
v [J Search Dr. Explain =]

= @

Date modified

-

No iters match your search.

File name: | 3.0-Volt 8 10.0 ms Hysteresis VDF Export.vis

Save as type: iExport Files (".vis)

~ Hide Folders

Save Cancel

Figure 8 - Standard Windows File Browser Dialog. Assign File
Name and Location.

10. The File Name control in the Export dialog will be updated with the assigned file path
and file name. This control is read-only and can only be set by using the Browse for File
Name button. Note that the *.vis file extension is assigned automatically.
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Export Setup x

..............................

Selected action will occur after the
Export Text Regraph Dhalos iz closed

Export Excel

Export Word

Export Metafile

Export JPEG

Export Bitmap

File name is optional for
- Excel Export
- Word Export

File name iz requirad for
- Text Export
- Vision Export

Mo file name 15 provided for
- Printing

Browse for Fila Name

File Name

D:'Help 5.xx'WMain Vision Help' Dy, Explain'5.0-V¥olt & 10.0 ms Hysl

: F-.

Figure 9 - Export Dialog with Updated File Name Control.

11. Click OK to close the Export dialog, then click OK to close the QuikLook Results dialog.
The Vision Data File will be written when the main dialog is closed. The delay in writing
the data is to allow you to change the export option.

Step 2 — Create the Test Definition.

1. Clear the Editor if there are Task in it.
2. Open the Hardware->Measurement->Hysteresis folder in the Vision TASK LIBRARY.
3. Move the Hysteresis Task from the TASK LIBRARY to the EDITOR.
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..... Curve Energy (0L Right-Click = ) To Editor
..... DLTS {aL) Select =
----- General Monopolar (QL) QuikLook Execute
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Res. Freq./Res. Resp. (QL)
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Figure 10 - Move the Hysteresis Task into the Editor from the

Library.

4. Configure the Task as follows:

Task Name:

"5.0-Volt/10.0 ms Imported Hysteresis"

Comments:

As appropriate
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Hysteresis Setup
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Demonstrate the Hysteresis Task confiruration and execution for the Main Vision Manual Tutorial #IV - Vision Data Fils (VDF) options. Do not make a measusrement. Instead import 5.0-Volt/10.0' ms standard bipolar data from a
Vision Data Fils (VDF/* vis) sxported by a previons sxscution of the Hysteresis Tazk The data wers taken on the Radiant Technologizs, Tnc. 420070 PNZT Internal Referencs Farroslectric & Capacitor

Respond to Nesting Branch Reset

Besp on Execute

(Confizurs in Tools->Options) O 9

RADIANT/7Z
TECHNOLOGIES, mc,J{

Figure 11 - Start to Configure the First Hysteresis Task to Im-
port its Data.

Hiysterasis Version: 5.27.1 - Radiant Technologies, Ine., 1999 - 7/20/20

@

Click Set Hysteresis VDF Import. A subdialog will open. Check Import Hysteresis Vision
Data File. Browse to File will be enabled. Click Browse to File to open a standard Win-
dows file browser dialog. Use the dialog to navigate to the Vision Data File
C:\Testing\5.0-Volt 10.0 ms QuikLook Hysteresis.vis. Click OK to close the browser.
The file path and file name will appear. Click OK to close the subdialog. Read Data
From Vision File will be checked and the file path and file name will appear below the

checkbox.
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Figure 12 - Enable VDF Import and Locate the Input File.
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o

Hysteresis Setup

Hystarasis Task Name (60 Chars Max )

DRIVE Signal Parameters Zampla Paramstars
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] 9o Executa

Amplification znd Unmeassred Siznals
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D:Help 5.x.xMain Vision Help\Dr. Explain|3.0-Volt _10.0 ms Hysteresis VDF r
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Demonstrats the Hystarssis Task confisuration and sxecution for the Main Vision Manal Totorial 1V - Vision Data File (VDF) options. Do not maks a measmrement. Tnstead import 5.0-Volt/10.0 ms standard bipolar data from 2
Wision Data Fils (VDF/® vis) export=d by 3 pravious sxecution of the Hystarssis Task. The data wers taken on the Radiant Technologiss, Inc. 4/20/70 PNZT Intemal Refarence Farroslectric A Capacitor

=
Besp on Exscute D

(Confizues in Tools->Options)

RADIANT/S7

Hysteresis Version: 527 1 - Radiant Technologies, Inc , 1999 - 7/20/20

: ; TECHNOLOGIES. m:,i{

Figure 13 - Hysteresis Task Configured to Import the Vision Da-
ta File (VDF/*.vis).

6. Click OK. The Task will appear in the Editor Test Definition.

Sk

Iy EDITOR
E 5.0-Volt10.0 ms Imported Hysteresis

Figure 14 - First Task in the Test Definition.

7. Move a second Hysteresis Task into the EDITOR. Configure the Task as follows:

| Task Name: | (D "6.25-Volt/10.0 ms Hysteresis" |
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Set Hysteresis VDF Import:
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Figure 15 - Disable VDF Import.
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Figure 16 - 6.25-Volt Hysteresis Task Configuration.
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8. Move a third Hysteresis Task into the EDITOR. Configure the Task as follows:
Task Name: @ "7.5-Volt/10.0 ms Hysteresis"
Read Data From File: @) Unchecked
Max. Voltage: @ 75
Hysteresis Period (ms): O) Persistent from the QuikLook Execution
Sample Area (cm2): () Persistent from the QuikLook Execution
Sample Thickness (um): (6) Persistent from the QuikLook Execution
Set Sample Info: @ Persistent from the QuikLook Execution
Internal Reference Ferroelectric: Persistent from the QuikLook Execution
Cap A Enable: @ Persistent from the QuikLook Execution
Comments: As appropriate
Hysteresis Setug x
B :'-J'.:n’..-c-:n'l'a:.‘im[ﬁuf-_:l ] } | TRIVE S Pt Exrmple Pareten @
S TR T DRIVE Frofit: Tepe Max Vo st Offset (V) Fuaricd {ma, R
o B Pp—— @ 0 1_@ W*’
7] ¥o Exeeme Tandaré Mesepoler AmpSfer Mo Fiekd (cem) | Froqueacy (Hz) i
it Bipolar beraal 241 S gl a2 3
et | | ez
o ;-::::;:;r::wn aFr e Sipelas S ﬂ :‘:;;::E ::“:\ ” Nopletiction wl Daaser ol Tgaahe
All Zeroes
mn;;m;eum:ﬁ i:::«,m,mz::m P | L .
E_SEW:IM'D Eﬁ-w'l 3 173
Juffeut Parameters in P:I—l-ﬂ:D-I:':—-J _ e
Adjat Parama ([ 2 Branch Losss 000 00018
St SENSOR 1 || SENBOR I Enabied et it Lt e Y :
[Ty T p—— E—— [4 o .
Eat SESEOR 2 | [ SENEOR 1 Enabisd . ) _ Abo Amplificstion [& 117 1 000090015 §
miee ?\TJTEBT';’JT:-"E rak etk

3at Hymtmreain VIIF Tmpar

r®n Froen Vision File (VDE ™ wis)

O Enable Reference Resistor
2.5 M-Ofaen 20 1% (las = LI ¥odis)

FE Cagp Btane.
[ ©op AEnbis
[0 cop 5 Ematle

Bal Bon-Time Expent

[ Bz Time Text Fils Tabde

Comments (511 Characien Max )

Bafarares Favoalectiz: A Cpuale

Dramseastrate the Hvsterses Tal ceofipeation aad aoeeseion foe e Mz Visien Mol Toeral SIV - Vsion Daca File Operations. Do a 7.5 Vol 100 2o stzedard tipolas measteement o the 5TT 420080 BRET Interax]
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Respand to Nestisg Branch Resst []
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Figure 17 - 7.5-Volt Hysteresis Task Configuration.

9. Open the "Filters-" folder in the TASK LIBRARY. Move the Collect/Plot Filter Task into
the EDITOR. Configure the Task as follows:

| Task Name: | (O "Multi-Volt/10.0 ms Hysteresis Data" |
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Data Type: @ "Hysteresis"
Task Selector: @ Select all three listed Hysteresis Tasks
Add Task: @ Click after the three Tasks are selected in Task Selector
Comments: As appropriate
Collect/Plot Filter Setup X
Cancel

Collect/Plat Fiter Setup  Collect/Plot Plot Setup

Collect/Plot Fiter Task Name J&0 Characters Max.) @
Multi-Volt/10.0 ms Hysteresis Data (in)
T Ne Execute
] From outside a loop, accumulate data from inside the loop
Data Type Task Selector
Collect/Plot Filter ~ 4

Simple Puls:

PUND

General Pulse
Leakage

Change

Piezo

Piezo-D

Custom Measurement

Hysteresis Fitter 1 L Soloct
cAv . ouse Selects
Advanced C/V HAEITRES Single tems.

1V 2. Left Mouse + Shift Key
RTE6A Import Fiter Selects Consecutive

RT6000 Impart Fiter tems

Single-Trace Loop Average Fitter 3. Left Mouse + Cid Key
Multi-Trace Average Fitter Selects Muttiple
Single-Trace Math Fitter

Two-Trace Math Fitter [T Time. Not Viokts, A= X

Sensor Collect./Plot Fiter

Parasttics Set Collect /Flot VDF Import
Compensation Fitter

Multi-Trace Loop Average Filter [T Read Data From Vision File

Single-Point Filter
Subsample Fitter

Smoothing Fitter

Piezo Filter Set Run-Time Table Export
Advanced Piezo

Transistor Cumrent |7 Run-Time Text File Table
Transistor [V v
Comments (511 Characters Max.)
Demonstrate the Collect/Plot Fiter Task configuration and execution forthe Main Vision Manual Tutorial #IV A

- Vision Data File Import. Collect imput data from 5.0-Volt, 6.25-Volt and 7.5-Volt/10.0 ms Hysteresis
measurements. The 5.0-Volt input Task does not measure data. Instead it collects data from a Vision Data  w

Respond to Mesting Branch
Beep On Execute I
{Configure in Tools-=Options)
C/P Fiter Version: 5.27.0 - Radiant Technologies, Inc., 1555 - 7/06./20

RADIANT/Z
TECHNOLOGIES. lnc._Lf

Figure 18 - Collect/Plot Filter Task Main Configuration.

10. Click the "Collect/Plot Plot Setup" tab. Configure the Plot as follows:

Plot these Data: Checked

Plot Title: "5.0, 6.25 and 7.5-Volt/10.0 ms Hysteresis Data"

Plot Subtitle: "5.0-Volt Input Task Recovers Data from a Vision Data File"

Plot X Axis Label: | "Voltage"

Plot Y Axis Label: | "Polarization (uC/cm2)" Note: to type "u'" press the <Alt> key and type "0181".
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Collect/Plot Filter Setup X
Cancel

Collect/Plot Fiter Setup  Collect/Plet Plot Setup

Plot These Data @
Append These Data to Previous Data Taken Inside a Loop

Plot Title (60 Characters Max.)
5.0, 6.25 and 7.5Volt/10.0 ms Hysteresis Data" |

Plat Subtitle {60 Characters Max.)
5.0-Volt Input Task Recovers Data from a Vision Data File |

Plat X Axiz Label (80 Characters Max.)

Voltage |

Plot ¥ Axiz Label (60 Characters Max.)
Polarization (pC/cm2) |

[T Export Meta Data at Run-Time
] Export JFEG at Run-Time
[ Export Bitmap at Run-Time

Browse to File

" (i)

Figure 19 - Collect/Plot Filter Task Plot Configuration.

11. Click OK to add the Task to the Test Definition.

Iy EDITOR

5.0-ValtA0.0 ms Imported Hysteresis
&.25-VoltA10.0 ms Hysteresis
7.5Volt10.0 ms Hysteresis

B Muti-Volt/10.0 ms Hysteresis Data
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Figure 20 - Final Tutorial III Test Definition.

Step 3 — Create the DataSet.

1. Using any technique described in previous sections, initiate the creation of a new Da-
taSet.
2. The New DataSet dialog appears. Configure the DataSet as follows:

DataSet Name: Tutorial #4b
DataSet Path: "c:\datasets\tutorials\tutorial #4b"
Experimenter Initials: Required for the DataSet
Comments: As appropriate. This entry is optional and not recommended.
Mew DataSet it
o ]| [comen

Plaase provide the following Information. After selecting OK a new DataSet will
be created vnder the path that vou specified.

DataSet Name®  Totorial #4b |

Data%et Bath®  of'datassts'tutorials'tutorial #4b dst | Browsa
Experimenter P

Initials® 3-4 Characters

Comments Tutorial #4b - Vision Data File (VDF/# vis) Export and
*Raquirad Fields POTt

E

Figure 21 - Configure the DataSet.

3. Click OK to create and open the DataSet.

4. Using any of the previously-discussed techniques, move the Test Definition from the Edi-
tor to the Current Test Definition (CTD) in the DataSet. In the Vision main menu select
"Editor-> Test Definition to Current DataSet" or in the Editor, right-click and select "Test
Definition to Current DataSet" from the popup menu or Drag-and-Drop the Editor into
the DataSet.

5. Name the CTD "Tutorial #4 - Vision Data File".
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Rename CTD

0K

Cancel

{30 characters max.

You can change the name of the current test definition. This helps differentiate tests setups

Tutorial #4 - ¥Vision Data File

for DiataSats created before Vision 3.5.0. Otherwize 60 Characters Max)

Ve

Vision - Tutorial #4b

Figure 22 - Name the CTD.

File Explorer View Tools Quiklook Editor DataSet Library Data Plotting Log Checklist Calculator Help

S | P R 5 [EB)

| =l

=I-|DE| Tutorial #4b
=€l Tutorial #4 - Vision Data File

6.25-Volt/10.0 ms Hysteresis
7.5Volt/10.0 ms Hysteresis
B8 Mutti-Volt/10.0 ms Hysteresis Data
Qb Archive

5.0-Volt/10.0 ms Imported Hysteresis 001 :General Information Task Added to CTD

i Tutorial 24b ==

000 : Archive Database open

002 :Hysteresis Task Added to CTD

003 :Hysteresis Task Added to CTD

004 :Hysteresis Task Added to CTD

005 :Collect/Plot Filter Task Added to CTD

006 :CTD Renamed to Tutorial #4 - Vision Data File

@ Explorer g Tutorial #4b

Ready

Figure 23 - Updated DataSet and Log Window.

Step 4 — Run the Experiment and Review the Data.

1. Using any of the previously-discussed techniques, run the Experiment. In the Vision main
menu select "DataSet->Execute Current Test Definition (CTD)" or select the CTD name
in the DataSet, right-click and select "Execute Current Test Definition (CTD)" from the
popup menu or simply press <F1>.

2. The Experiment will begin. No data will appear until the Filter Task has executed. How-
ever, the execution of the second two Hysteresis Tasks will be indicated in the status bar
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at the lower left of the Vision display. The Stop Measurement button will appear. The
green ACTIVE LED will also extinguish when voltage is applied to the sample. The
LED may turn off and on several times during a measurement. When the experiment is
finished, the Collect/Plot Filter will plot the data in a window, the DataSet Archive will
be updated and the Log Window will reflect the activity within the DataSet. The Archive
in Figure 23 has been opened to show the complete Executed Test Definition (ETD).
Note that the data displayed in the figure show noise that is not representative of the re-
sponse of Precision testers. This is the result of the experimental hardware configuration
of the prototype tester on which these data were acquired.

B Vision - Collect/Fit Fiter Plot - Hysteresis Ingut: ©

Eile Esplorer Miew Tools Quiklook Editor Dabafet Librery DetePlotting Llog Checkbst Caloulstor Help

B EEE RE R R E O EE

#
~EREE u — = | .
=+ i Titenal 32 - Visor Dats e 1 ledl Cabect/Plat Fitter Fict - Hystenesis Inpus: | = ==
5.04ck 10,0 me Irported Hysterose 1 YRR : :
N o 20,625 and 7 5-Vele'|0 0 ms Ty

-

14
14 50-%eh Tapat Tk Rpcoves Drata Soa 2 T

Tak Tepa: CuletFlol Filie
Tk Wamse: Molti-Volt 100 me Fur

12
13

Ry lakip COOCNN
Plet Dt on Fillacizg
Append Data

Dzt Taske Typw Hyntaeams
Irgor Taskes 3

DataSet Archive with
Single Executed ETD

Folrisdon (e om)

Double-Click Any Task :
To Review Configuration &
Execution

S Lo B Tutorial 240

Resdy

Figure 24 - DataSet After Execution.

3. Reconfigure and/or re-execute the CTD as desired. Open the Archive, the ETD, the "Ex-
periment Data" folder and double-click on any Task to review the configuration and exe-
cution.
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V - Sensor Measurements

Sensor Measurements

Precision Hardware and Vision software combine to allow one or two externally-generated volt-
ages, in the +10.0 Volts range, to be captured by any Measurement Task, simultaneously with
the capture of the sample response at the tester RETURN port. The external voltages are attached
to the SENSOR 1 and SENSOR 2 ports at the rear of the tester. (The RT66B and RT66C testers
offer only a single SENSOR port.) These may be generated by any external instrument that pro-
duces a voltage, in the £10.0 Volts range, that is linearly related to the property the instrument is
measuring. Vision allows a programmable linear mX + b scale and offset transform to be applied
to the voltage to convert it back to the original meaningful property being captured. Vision also
allows the user to label the data to assign them meaning. This is a strictly generic tool that can be
used to capture any property such as light intensity, temperature, pressure, etc. This capability is
used specifically by the Piezo Task to capture physical sample displacement simultaneously with
sample polarization as the drive profile is applied.

This tutorial is intended primarily to teach the configuration and use of the Sensor tool. It does
not measure useful data generated by an external instrument. Instead, it passes the Precision
Tester's own DRIVE voltage, applied to the sample, back into the SENSOR port where it is cap-
tured simultaneously with a Hysteresis Measurement. The Sensed DRIVE voltage is then plotted,
along with the polarization, as a function of the drive voltage. This is a redundant example since
the Hysteresis Task allows the voltage to be plotted, along with polarization, parametrically as a
function of time. Note that using the default linear transform parameters, with a scale factor of
1.0 and an offset of 0.0, this example will produce an exact 1-to-1 correspondence between the
DRIVE and SENSOR voltages. To demonstrate the linear transform, arbitrary values of scale = -
10.0 and offset = 50.0 are used. This produces a negative sloped response that does not pass
through the origin. Note that the configuration of the sensor input also allows a correction to
match the external instrument's output impedance. This parameter is left at the default value of
50 Q.

Step 1 — Configure the Hardware

Using a BNC cable, connect the DRIVE at the rear of the tester to the SENSOR port. If you
intend to attach your own linear or ferroelectric sample, instead connect a BNC T-connector
to the DRIVE port at the front of the tester. Connect one terminal of the T to the SENSOR
port at the rear of the tester using a BNC cable. Connect the other terminal to your sample to
provide the stimulus voltage. Note that Figure 1 is a generic diagram that does not represent
the configuration or port arrangement of any particular Precision test system. For the data
presented in this tutorial, a ferroelectric sample is used.
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DEIVE EETURIN SENSOR

e

Tester Rear Panel - Configuration to be Tsed with the
Internal Eeference Capacitor

DEIVE EETUEI

(—~ %
SENSOR o L

Tser's Sample

Tester Front Panel - Configuration to be Used with an
Externally- Attached Sample

Figure 1 - Tester Configurations for the Tutorial. Top Image is for
Use with the Internal Reference Capacitor. Bottom Image is for an
Externally-Attached Sample.

Step 2 — Configure the Measurement

1. From the main Vision menu, select " QuikLook->Hysteresis Tasks->Hysteresis".

Quiklook Editor DataSet Library Data Plotting Log Calculator Tutorials (PDF) Help

| Hysteresis Tasks 4
Charge

Pulse Tasks 4 i

Sensor Oscilloscope
CV/Leakage/Parasitics 4

Current Loop
Hardware Signal Tasks 4

Curve Energy

Tester Info/Acc. Read/Read Sensor
DLTS

External Instrument Tasks 4
General Monopolar

Import Tasks 4 )
Hysteresis
3

User Variable Tasks
PAINT

Piezo-Electric Tasks 4 .
Remanent Hysteresis
Transistor Tasks 4 )
TDC Hysteresis
Magneto-Electric Tasks 4
Radiant Technologies In-House Tasks 4

Figure 2 - Select the QuikLook Hysteresis Task.
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2. Configure the Task as follows:

Task Name: "5.0-Volt/10.0 ms Hysteresis w/Sensor

Max Voltage: 5.0

Enable Ref. | Checked - Or use your own ferroelectric or linear sample attached to the tester DRIVE
Cap.: and RETURN ports.

Area: Default if Ref. Cap., or as appropriate

Thickness Default if Ref. Cap., or as appropriate

Hysteresis QuikLook E

Hysteresis Quiklook Measurement Setup | Quiklook lesmpl

Hysteresis Task Mame (60 Characters Max) Amplifier Max Voltage Hyst Bizs (V) Sample Area (cm) m

5.0-Voly10.0 ms Hysteresis wfSensor ‘ Set Amplifier Internal ‘ 5 ‘ o 0.0001 l

Crive Profile Type Max Field (kW /cm) Hysteresis Penod (ms) Sample Thickness (pm)
Standard Bipolar 166.67 10 03
From File
g'.ﬁ;da'd Monopolar [ specify Profile Max. Voltage Frequancy (Hz) PresetLaop [¥
Double Bipolar [ Specify Profile Max. Field (kWfem) 1 g0e-002 Pre-Loop Delay (ms)
Monopolar Sine r 1ooo
Double Bipolar Sine [ SetRun-Time Table Export ] _ Preview Prafile I
Inverse Cosing + 1
10 Percent Pulse [T Run-Time TextFile Table
Al Zeroes

Sel Sample Info Internal Reference Elements
| Enable Ref Cap. [_ Enzble Ref Femelecnc m
Sel Sensor I_‘ia."s'“ Enabled &1 1.0 0F (Maix = 30 Volts) (Mane = 12.0 Violts)
Sat Sansor 2 I_Sens nabled [—[Enabl e Ref Hesistor FE Cap State 4
2.5 M-Ohm =0.1% (Max = 100 Valis) =]

Manual

. Startwith Last Amp Value |V VI 0.0000 h-.?__
: Sensor Enabled will be Checked Auta Ampliication ¥ N
[ SetHysterasis VDF Impon

[T Read Data From Vision File After Sensor Con ﬁguration -

Hysteresis Version: 5 13,0 - Radiant Technologies, Inc.. 1993 - 372917

[7[ Center Dala Before PMax, +Pr and +Ve Caleulation

0
0.
0.001%
O 0
0.
0.
|_[ Smooth Data Before PMax. 2Prand £Ve Caloulstion : "

RADIANT/7 ‘

TECHNOLOGIES, INC. L
:;

[ o« ][ cance

Figure 3 - Configure the QuikLook Hysteresis Task.

3. Click on Set Sample Info and add the information as follows. Note that if you are fol-
lowing on from the previous tutorial or have re-accessed that tutorial's DataSet, these
values will be preconfigured since they are persistent from the previous Task access.

Sample Name: | "Internal Reference Cap.", or as appropriate
Lot ID "N/A"
Wafer ID "N/A"

4. Then click OK to return to the main dialog.
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-

Set Sample Information

)

’_-_

Sample Name (24 Characters Max.) Die Row
Internal Reference Cap. ‘ 0
Lot ID (12 Characters Max.) Die Column

N/A 0

Ll
| ‘Wafer ID (12 Characters Max.) Capacitor Number

[l

" N/A 0

)

Figure 4 - Provide Sample Information.

5. Click on Set Sensor and configure as follows.

Sensor Enabled: Checked

Sensor Scale: -10

Sensor Offset: 50

Sensor Impedance: 50 (default)
Sensor Label: "Scaled DRIVE"

-
Sensor Configuration

__— .

Sensor Enable
Sensor Scale

10 |

Sensor Offset
50

Sensor Impedance
50

Sensor Label (12 Character Max)
‘ Scaled DRIVE ‘

Sensor Data =

v/

Sensed Voltage * ((Input Impedance+Sensor Impedance)/Input Impedance) * Scale + Offset

LS

Figure S - Configure the Sensor Measurement.

6. Then click OK to return to the main dialog. Note that the Sensor Enabled control now

appears checked as in Figure 3 .

7. Click the "QuikLook Plot Setup" tab and configure the data labeling as appropriate.
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| Hysteresis QuikLook Measurement Setup ‘ QuikLook Plot Setup |

Plot Title (60 Characters Max) Plot Subtitle (60 Characters Max.) IZ‘
5.0-Voltj10.0 ms Hysteresis on the 1.0 nF Internal Ref Cap ‘ Sensor Data Acquisition Demonstration ‘
Plot X Axis Label (60 Characters Max) PlotY Axis Label (60 Characters Max)
Voltage ‘ Palarization (UC/em2) ‘
User Self-Prompt (60 Characters Max)) Data Label (32 Characters Max.)
Show the Sample PMax (UC/cm2) ‘ Hysteresis Data ‘
Parameter to Append to Prompt Plot Filter
X-Axis Plot Options

- . <<None>> Charge (C) Vs Voltage

Amp Voltage Gain E 1B PlotVoltage T N C entered Charge (UC) Vs Voltage

Area = () PlotField (kV/cm) Capacitance (JF) Vs Voltage Centered Charge (JC) Vs Time

Branch Task Looped MNormalized Capacitance (UF/cm2) Vs Voltage Current (mA) Vs Voltage

Capacitor ID Sub & Dt Palarization Ws Time Current (mA) Vs Time (ms)

Die Column ubsample Lata Centered Vs Time Instantaneous Current (mA) Vs Voltage

Die Row Smooth Data C{UF)/V Vs Time Instantaneous Current (mA) Vs Time (ms)

Drive Channel . Normalized C{uF/cm2)/V Vs Time

Drive Port || Display Tabbed

Drive Voltage i

Hardwara Prasant
Comments (511 Characters Max)

Tutorial #5 - Demonstrate the Hysteresis Task QuikLook configuration and execution for the Vision help pages. This is a 5.0-Volt/10.0 ms standard bipolar measurement onthe 1.0 »
nF linear internal reference capacitor. Add SENSCOR data acquisition to the demonstration. Here the sensor data are simply and inversely-scaled (10 X) and offset (+5)) copy of

the DRIVE voltage profile.

: ?.
0K ‘ [ Cancel ] Apply

Figure 6 - Configure Plotted Data Labeling.

Step 3 — Execute the Measurement and Review the data

1. On the configuration dialog click OK . The measurement will begin as indicated by text
written to the status bar in the lower left corner of the Vision display window. The test-
er's front panel green ACTIVE LED will extinguish while the measurement is being
made. The LED may turn on and off several times during the measurement as the RE-
TURN signal amplification level is adjusted and the measurement is repeated. Once the
measurement is finished, the data will be display on the QuikLook Results dialog as in
Figure 7. Note that both the polarization and sensor data are plotted as a function of the
same independent variable - Drive Voltage. However, the data are shown in separate
plots. There are are two reasons to separate the plots: the sensor data units are almost
certainly not the same as the measured sample data and should not be mixed; the units
of the measured data, after filtering and applying the linear transform to the sensor data,
may differ greatly so that the two data vectors will not plot well together. Note that the
plotted Sensor Data, labeled "Scaled DRIVE", are an accurate representation of the lin-
ear conversion:

Scaled Drive =-10.0 x Drive Voltage + 50.0
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Figure 7 - 5.0-Volt/10.0 ms 1.0 nF Linear Reference Capacitor
Hysteresis + Scaled and Offset SENSOR.

2. All standard operations previously described can be performed on these data. Tools that
affect the display are accessible by right-clicking with the cursor in the plot surface.
Data may be exported to a text file, a printer, Excel, Word or a Vision Data File. Data
may be written into an existing (open) DataSet or a new DataSet may be created and
receive these data.
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VI - Parasitic Operations

A - Parasitic Operations - Part 1

The contribution of the Precision tester electronics to the measured signal, known as "Parasitics",
is normally very small with respect to the measured signal returned from the sample and can
generally be ignored. However, in the measurement of very small samples - 1.0 um? or smaller -
the parasitics can be a significant percentage of the entire signal and should be removed from the
signal. Tutorial I1I-D gave a practical Test Definition that can be used to remove system parasit-
ics as well as averaging away any measurement noise that can also be appreciable in a small
sample measurement.

This tutorial presents two new Tasks that work as a pair to provide an additional tool for adjust-
ing for system parasitics. These are the Parasitics Task and the Parasitics Filter (also known as
the Compensation Filter). The Parasitics Task consolidates the parasitics measurement portion of
the Test Definition described in Tutorial III-D into a single Task. The primary advantage of the
Parasitics Task is that it need be executed only once for a particular configuration. Once it has
executed its measured values are written to a formatted data file that can be used and reused from
that point on. There is never a need to remeasure the parasitic tester contribution for a given
measurement configuration.

The Parasitics Filter Task takes as its input a Measurement Task of the specified type (Hystere-
sis, PUND, General Pulse, Simple Pulse or Piezo) and the file name of the previously-measured
parasitics data. It compares the data in the file to the input measurement for type and number of
points. These must match or the Filter will provide a warning and terminate. It also compares
Task configuration parameters such as Voltage, Pulse Width, Hysteresis Speed, etc.. If these do
not agree, the user is warned, but the Filter runs on the input data once the warning is acknowl-
edged. The Filter produces a vector that is simply the input measured data minus the parasitics
file data.

The Parasitics Task must be executed in a DataSet. It is not available from the QuikLook Menu.
If programmed into a Branch Loop, parameters may be adjusted as the loop iterates and a series
of parasitic record files created. Since the parasitic input files must exist to be associated with the
Parasitics Filter Task at configuration time, the Parasitics Task and the Parasitics Filter Task will
not be used in the same Test Definition. It is recommended that a Test Definition be created that
will produce, in a single execution, all of the parasitics files that are likely to be needed to correct
future measurements. Detailed file names should be given to clearly identify the nature of the
parasitic measurement. If the Parasitics Task is running in a Branch Loop and the Serialize File
Name in a Branch Loop control is checked, a new file will be created at each iteration. The file
will have a common base file name and a ".#" will be appended where, '#' is an integer indicating
the current iteration.

Step 1 - Create the Test Definition.
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1. In the Vision Library, open the Parasitics folder. Drag-and-Drop the Parasitics Task into
the Editor window.

2. Configure the Task as follows:

Task Name: "7.0-Volt/Multi-Speed Hysteresis Parasitics"

Number of Averaging Measurements: | 30 - NOTE: Since the measurement is being made with no sample in
the signal path, the return signal is very small and has a low Signal-
to-Noise ratio. The measurement is repeated for the number of times
specified in this control and averaged over those times to reduce, by
averaging out, the random noise.

Disable Probe Messages: Checked
Measurement: Hysteresis
Sample Area: As appropriate
Sample Thickness: As appropriate
Serialize File Name in a Branch Loop: | Checked
Comments: As appropriate

Parasitics Task Name (60 Chars Max.) Number of E

Volt Multi-Speed Hysteresis Parasitics S TPl EET e

30
Disable Probe Messages

Measurement
’ Configure Hysteresis ] ’ Set Sample Info ]
Piezo
PUND Configure Piezo
Simple Pulse

General Pulse Configure PUND Set Amplifier Internal Amplifier

Configure Simple Pulse Sample Area (em2) Sample Thickness (um) _‘

0.0021

= b
o =
=1

| »

Configure General Pulse 0.0001 | 0.3 ‘
OQutput File Path and Name

C:\Testing'\7.0-Volt Multi-Speed Hysteresis - O.I‘

Start with Last Amp Value

[T Serialize File Name in a Branch Loop Auto Amplification -
Comments (311 Characters Max.)
Tutorial 26A - Demonstrate the Parasitics Task configuration and execution for the Vision help pages. Store Hysteresis -

parasitics at 7.0-Volts ranging from 0.1 ms to 1000.0 ms in decades.

o “

Parasitics Version: 3.13.0 - Radiant Technologies, Inc., 2003 - 3/28/17 [ ok || cancerpiot |
RADIANT /7
: ‘-5.-.. TECHNOLOGIES., INC. st

Figure 1 - Configure the Main Parasitic Task.

3. Click Browse to File and assign an appropriate and descriptive file path and file name.
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Desktop

- .
Libraries

A

Computer

[

Network

4 | 1

' - | —— —
!ﬂ Open — — E l
Lookin: | Testing - % o~
= Name Date
g Mo items match your search.
Recent Places

»

File name: 7.0-Volt Multi-Speed Hysteresis - 0.1 msto 1.0 s

-

Files of type: ’EF’ara. Comp. Files (*.pcf)

Figure 2 - Output File Browser.

4. Click Configure Hysteresis and configure the dialog as follows:

Max. Volts: 7.0

Preset Loop: Checked
Hysteresis Period: | 0.1

Preset Loop Delay: | 1000

Drive Profile Type: | "Standard Bipolar"
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F h
Hysteresis Parasitics Configuration ﬁ
Max. Volts E
7 Preset Loop
Hysteresis Period (ms) Preset Loop Delay (ms)
01 1000
Offset (Volts) 4
0 Specify Profile Max. Voltage
I:‘ Specify Profile Max. Field (kV/cm)
Drive Profile Type
Standard Bipolar
Il FromFile
|| Standard Monopolar
Sine |
i I

i SetAd]ust Pa.tz.ms |— Adjust Parameters in a Loop

- -

Parasitics Version: 3.13.0 - Badiant Technologies, Inc., 2003 - 32917 '
|IQ ADIANT /7
: ,'Em |TECHNOL|:|GIE5, INC. et

L )

Figure 3 - Hysteresis Measurement Configuration.

5. Click Set Adjust Params and configure the dialog as follows:

Adjust Hysteresis Period in a Loop: Checked
Adjust by Scaling: Checked
Period Scale Factor: 10
' — ™
Hysteresis Parameter Adjust — ﬁ
—
Period Adjustment Voltage Adjustment E
[T Adjust Hysteresis Period in a Loop D Adjust Hysteresis Volts in a Loop
[“T Adjust by Scaling ] Adjust by
Period Scale Factor

> [ B

| @ - -
z:.

Figure 4 - Hysteresis Parameter Loop Adjustment Configura-
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tion.
6. Click OK to add the Task to the Test Definition in the Editor.

7. Move a Branch Task from the Program Control folder in the Library into the Editor and
configure the dialog as follows:

Task Name: "Hysteresis Parasitics Speed Loop"
Parameter to Compare: "Para Hyst: Current Period"

Comparison: <

Real: 1000

Branch Point Task: "7.0-V Multi-Spd Hyst Parasitic"

Select Branch Target: Click here after Branch Point Task is selected.
Comments: As appropriate.

Branch Task Name (60 Characters Max) El
Hysteresis Parasitics Speed Loop | '-'?'-' Branch On True
() Branch On False
Parameter to Compare Comparison Integer Text b
|
Para. GP.: - Current Pulse Volts 1 - = 0 [
Para. GP.: - Current Pulse Volts 2 NOT=

Para. GP.: - Current Pulse Volts 3 Real Eoolean
Para. GP.: - Current Pulse Volts 4

Para. G.P.: - Current Pulse Volts 3 1000 e
Para GP - - Current PW1 4| felse

Para. GP.: - Current PW2 A +Tolerance
Para. GP.: - Current PW3 0

Para. GP.: - Current PW4
Para. G.P.: - Current PW3
User Variable Limit Selection
Para. Hyst.: Current Volts [
Para. PUND: Current Delay Time

E Use Tolerance

rs
N Amp Voltage Gain =]
Para. PUND: Current Pulse Width Agea |i
Para. PUND: Current Volts
Para. PZ: Current Period
Para. PZ: Current Volts

Points . T | Para. GP. - Cument Delay 1 M

Drive Voltage
Para 5 P.: Cutrent Pulse Width
Para 8 P.: Current Volts

if Para. Hyst.: Current Period < 1000, then Branch |

Branch Point Task
7.0-Volt/Multi-Speed Hysteresis Parasitics (X) Select Branch Target [] No Execute
Branch Loop Limit
150
FRunaway Branchig Will Stop After

"Branch Loop Limit" Iterations
Provided "BEranch Loop Limit" >0
Comments (311 Characters Max.) Set to '(’ to Disable

Tutorial #6A - Return Test Definition execution to the Parasitics Task, configured for 7.0-Volt/standard bipolar Hysteresis .«
measurement, until the Hysteresis period is >= 1000.0 ms (1.0 s).

Export - [ ox || canca |

Branch Version: 5.13.0 - Radiant Technologies, Inc., 1999 - 3/28/17

RADIANT/7

: .... TECHNOLOGIES. INC. et
5

Figure 5 - Branch Task Configuration.
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Step 2 - Create the DataSet.

1. Using any of the methods to initiate a new DataSet, open the DataSet creation dialog.

2. Configure the DataSet as follows:

DataSet Name: "Tutorial #6b - Parasitics"

DataSet Path: "c:\datasets\tutorials\tutorial #6b - parasitics.dst"
Experimenter Initials: | Required

Comments: Optional - As appropriate - not recommended

o I =

Please answer the following questions. After selecting OK a new DataSet will be
created under the path that vou specified.

DataSet Wame*  Tutorial #6b - Parasitics |

DataSet Path® cr\datasets'tutonals\tutonal #6b - parasitics. dst |

mm‘“ SPC | e e

Comments Demonstrate the Parasitics and the Parasitics

*Required Fields Compensation Filter Tasks

Figure 6 - Configure the DataSet.
3. Using any method, move the Test Definition from the Editor into the DataSet.

4. Name the CTD "1. Measure 7.0-Volt Multi-speed Hysteresis Parasitics".
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Rename CTD M

You can change the name of the current test definition. This helps differentiate tests setups
(30 characters max. for DataSets created before Vision 5.3.0. Otherwise 60 Characters Max )

1. Measure 7.0-Volt Multi-speed Hysteresis Parasitics ‘

| OK | 7: Cancel
=

Figure 7 - Name the Current Test Definition.

Step 3 - Run the Current Test Definition.

Ensure that no connections are made to the tester DRIVE or RETURN ports at the tester
front or rear panels.

Using any method, execute the CTD.

The execution progress will be indicated by updates to the Vision Status Bar and to the
Log window.

Configured as above, the execution will take a significant amount of time. That will be
from 20 minutes or so for a Precision Workstation and Premier, to up to an hour for a
Precision LC. To speed the execution, reduce the number of averages ( Figure 1 ) from
30.

Step 4 - Review the data.

1.

Go to the directory assigned for the output files and verify that five files, named "7.0-Volt
Multi-Speed Hysteresis - 0.1 ms to 10.0 5. x .pcf" (where x is a serial value from 'l' to 'S")
are present.

B T N
@O" | » Computer » Local Disk (C:) » Testing
g =
Organize ~ Include in library = Share with + Slide show Burn New folder
| Testing * Name Date modified Type Size
I Travel ‘
TR 7.0-Volt Multi-Speed Hysteresis - 0.1 ms to 1.0 s.5.pcf 4/24/2017 1:19 PM PCF File 188 KB
-Data
‘ 7.0-Volt Multi-Speed Hysteresis - 0.1 ms to 1.0 s.4.pcf 4/24/2017 1:11 PM PCF File 188 KB
" | TRS-DataSets
I 7.0-Volt Multi-Speed Hysteresis - 0.1 ms to 1.0 s.3.pcf 4/24/2017 1:09 PM PCF File 157 KB
| Users
. o Ell 7.0-Volt Multi-Speed Hysteresis - 0.1 ms to 1.0 s.2.pcf 4/24/2017 1.07 PM PCF File 47 KB
| Vision Shipping Documents
- ) 7.0-Volt Multi-Speed Hysteresis - 0.1 ms to 1.0 s.1.pcf 4/24/2017 1:05 PM PCF File 5KB
I Vision User-Printable Help
- - 5.0-Volt 10.0 ms QuikLook Internal Ref. Ferroelectricvis 4/21/2017 258 PM VIS File 159 KB
\isinn Recniirce Racnrd
1,471 items
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Figure 8 - Output Files.

2. Open the DataSet Archive, the Executed Test Definition (ETD) folder and the "Experi-
ment Data" folder.

=-|D8| Tutarial #Eb - Parasitics
—l-cfo 1. Measure Parasitics
k7] 7.0 Mult-Spd Hyst Parasitic
By Hysteresis Farasitics Speed Lo
- Archive
- 1. Measure Parasitics:0
+-To Experiment Design
—1-27 Ewperiment Data
E 7.0 Muli-Spd Hyst Parazitic: 1
BEr Hysteresiz Parasitics Speed Lol
E 7.0 Mult-Spd Hyst Paraszitic: 2
BEr Hysteresiz Parasitics Speed Loc2
E 7.0 Mult-Spd Hyst Parasitic: 3
Er Hysteresis Parasitics Speed Loc3
E 7.0 Multi-5pd Hyst Parasitic: 4
Br Hysteresis Parasitics Speed Lo:4
E 7.0 Multi-5pd Hyst Parasgitic: 5
By Hysteresis Parasitics Speed Lo:5

Figure 9 - DataSet with Updated Archive.

3. Double-click on any of the Parasitics Tasks. The main configuration dialog will appear.
Most controls are disabled and presented for review. The Hysteresis sub-dialog and its
parameter adjustment subdialog may be opened for more detailed review.
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Parastitcs Setup

VA

Parasitics Task Name (60 Chars Max.) Number of

Volt Multi-Speed Hysteresis Parasifics SEmEmE R R=m el

30 |
Disable Probe Messages

[=

Measurement
Hysteresis ] k Configure Hysteresis i ’ Set Sample Info ]
Piezo
PUND Configure Piezo
Simple Pulse Amp. Level

General Pulse Configure PUND Set Amplifier Intemal | Amplifier 90

Configure Simple Pulse Sample Area (em2) Sample Thickness (pm)
| 0.0021

-
n
U2

Configure General Pulse 0.0001 | 03

Browse to File

Output File Path and Name

C:\Testing\.7.0-Volt Multi-Speed Hysteresis - 0.1
Start with Last Amp Value [-]
[T Serialize File Name in a Branch Lo op Auto Amplification l_

| »

Comments (311 Characters Max.)

Tutorial #6A - Demonstrate the Parasitics Task configuration and execution for the Vision help pages. Store Hysteresis
parasitics at 7.0-Volts ranging from 0.1 ms to 1000.0 ms i decades.

-~

No Execute

Parasitics Version: 5.13.0 - Radiant Technologies, Inc., 2003 - 3/29/17 OK

RADIANTL/7Z

I'rEl:H NOLOGIES, INC. st

Figure 10 - Configuration Dialog Recalled from the DataSet.

-

e ™
Hysteresis Parasitics Configuration u
Max. Volts _IE
i | I_ Preset Loop
Hysteresis Period (ms) Preset Loop Delay (ms)
0.1 | 1000 |
Offset (Volts) L
0 Specify Profile Max. Voltage
| [] Specify Profile Max Field (kV/cm)
Drive Profile Type
Etandard Bipolar
B  From File
M| Standard Monopolar
Sine
| H
[ Set Adjust Params I_ Adjust Parameters in a Loop OK
H
[ Cancel I

Parasitics Version: 5.13.0 - Radiant Technologies, Inc., 2003 - 3/20/17

RADIANT/7

[ ITECI—INDLOGIEE. INC, et
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Figure 11 - Hysteresis Configuration Sub-Dialog.

i — |
Hysteresis Parameter Adjust - ﬁ
i .
Period Adjustment Voltage Adjustment E
[T Adjust Hysteresis Period in a Loop l_ Adjust Hysteresis Volts in a Loop
[T Adjust by Scaling [ Adjust by |
Penod Scale Factor
|
! | ok | Cancal |
]
] :;
w

Figure 12 - Parameter Adjust Sub-Dialog.

4. Exit the configuration dialog. A plot configuration dialog will appear. Configure the plot
labels as appropriate.

Plot Setup ‘ M
Plot Title (60 Characters Max.) Plot Subtitle (50 Characters Max.) E
7.0-Volt/100.0 ms System Hysteresis Parasitics 30-Loop Average
Plot X Axis Label (60 Characters Max.) Plot ¥ Axis Label (60 Characters Max.)
Drive Volts Polarization {pC/cm2)
User Self-Prompt (60 Characters Iax) Parameter to Append to Prompt
-
Amp Voltage Gain | =
l:‘ Tabbed View Area =
Branch Task: Looped e
Camanitar T
i =
a

Figure 13 - Plot Configuration Dialog.

5. Click OK . The plot configuration dialog will close and the recalled parasitic data will be
displayed in a Hysteresis-specific plotting dialog. Figures 15 through 19 show the plotted
data for all measurements from 0.1 ms to 1000 ms (1 second). Note that the 100 ms plot
of Figure 18 is shows strong 60 Hz noise, apparent as a periodic ripple in the data. The
60 Hz contribution is also apparent in the magnitude and shape of the response in the
faster measurements, especially Figures 16 and 17. In Figure 19, that noise has become
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more rapid as there are ten times as many cycles (60 Vs 6) in the slower measurement.
Such noise is common when measuring very small capacitors or whenever the signal is
very small. The noise can be introduced by fluorescent lamps, rotating machinery and/or
power cables running near or over the DRIVE or RETURN cables with a sample at-
tached. The noise is minimized by proper grounding of all system and experiment com-
ponents (metal tables, optical benches, probe station, etc.). In extreme cases, the noise
must be eliminated by placing the experiment within a shielded box. It is the magnitude
of the 60 Hz noise that makes the Parasitics data appear large in polarization.

Note that the number of points increases with increased Hysteresis period until 8001
points is reached. Point count is computed automatically by the Hysteresis (or Parasitics)
Task to be maximized for the Task configuration. The number of points depends on the
Hysteresis period and the maximum voltage. Since the Parastics Filter will subtract the
parasitics point-by-point from a measured Hysteresis loop (as shown in the next part of
Tutorial #6), the number of points stored into the Parasitics file must match the number of
point in the associated Hysteresis Task when both the Task and the file are associated
with the Parasitics filter. If the point counts do not agree, the Filter will provide a warning
and will terminate the Test Definition with no action. Since the introduction of a user-
selected maximum point count of up to 32,000 points, the Parasitics Task output now
must match the compensated measurement in voltage, period and point count. For this
reason, identically-prepared Parasitics Tasks may need to be run repeatedly over a series
of selected point counts. Figure 14 shows the point count selection in the Options dialog.
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Tools Quiklook Editor DataSet Library Data Plotting Lc
Customize...
Hardware Refresh (Alt+W)
Enable DRIVE Offsel Compensation
i Reload Editor Test Definition on Startup
Show Measurement Stop Bulton

Abart Test Definition on Measure Task Error

DPebug Logging

]
: DV“ Run DVM
I}

Option e “
Set PID Limits
- [Exporting Crata Plotting ] Fiwed Trouble Report Info
Vision Startup and Misc. Measurement and Test Definition Execution | DataSats

signal Dptions

¥ Enabla DRIVE Offsat Compensation (To Correct for Constant DRIVE Voltaga Errors)

Execution Options
Abort the Test Definmon on Teswer Error

¥ Show the Manual Stop Button on Measurement Tasks
Enable Debug Lagging

Vison Display Options
# Close the Editor Window on Test Definibion Execution (Reopen When Fnished)
& Close the Task Library Window on Test Defintion Execution (Reopen Whan Finishad’
» Close the Documents Library Windew on Test Definition Execution (Reapen When Finished’
1 Close the DataSet Baplorer Window on Test Definition Execution (Reogen When Finished)
Hysteresis-Based Task Point Limil

500 (Ma. for RTGGE & LC)
1000
2000 (Maz. for testers older than 2014)

A 4000

16000
20000
32000

Point counts greater than 2000 are only availabla

for LC T, Premier T and Multiferroic testers dated

2014 or newer. Selecing higher paint counts for
other testars will return 8 maasurement arror,

Figure 14 - Select the Maximum Hysteresis Point Count.
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Measured Hysteresis Parasitic e D e— *ﬂ
= e Ee—

Cursors Data Reporting Configure Annotations Add Annotations

-5.411, -0.001 7.0-Volt'0.1 ms Hysteresis Parasitics

-

VMan 30-Loop Average Paoints
7.00 o 201
: L S
Hysteresis Speed (ms) aatod . - ™ Tp 7
o
01 - N e 200 |
Preset Delay (ms) [ pr .'.-_p".’-
— 00054
1000 E : . '.,"-l P‘,H"
2] B L J P»}‘r‘.‘
= - 4
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Area (cm2) H C ,.-‘T' ~
& - o ot
1.00s-004 = B JH M.‘\i
—] * po0s4
Thickness (um) 5 v,f'”'
3.00e-001 r . L
saiof ¥ g
L '_.' 'q}\]‘h’.
R J.yw
-I 'l L1l L 1 L 1 L Ll Ll Ll L Ll L1 L 1 L 1 'l L1 Ll Ll
4 2 ] 2 H £
Crive Vialts
Annotation
“<Ready>> |

Synthetic Data -

Valid Data | Admin Info

Comments

Tutemal #5A - Demonstrate the Pearasitics Task configuretion and execution for the Vision help pages. Store Hysteresis pemsttics et 7.0- -
Volts rangmg from 0.1 ms to 1000.0 ms i decades. [ Tabbed View ]
= E OK a

ey ) . . 1017
Parasitics Version: 5.13.0 - Radiant Technologies, nc., 2003 - 3/26/1 RADILA NT}? ‘

TECHNOLOGIES. INC. ¥
5

Figure 15 - 0.1 ms Data Recalled from the DataSet Archive. (Y-
Axis Scale has been Adjusted to Put Data in Perspective.)
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Tutorial #5A - Demonstrate the Parasitics Task confisuration and execution for the Vision help pages. Store Hysteresis perasitics at 7.0- - ‘

[ Tabbed View ]

-

Parasitics Version: 5.13.0 - Radiant Technologies, Inc., 2003 - 3728/17

RADILANT/

TECHNOLOGIES. INC. —ifd

a

Figure 16 - 1.0 ms Data Recalled from the DataSet Archive. (Y-
Axis Scale has not been Adjusted.)
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Tutorial #5A - Demonstrate the Parasitics Task confisuration and execution for the Vision help pages. Store Hysteresis perasitics at 7.0- -

Volts rangmg from 0.1 ms to 1000.0 ms n decades. [ Tabbed View ]
= OK

Parasitics Version: 5.13.0 - Radiant Technologies, nc., 2003 - 326/17 =RADIA NT}?

Figure 17 - 10.0 ms Data Recalled from the DataSet Archive.
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Tutemal #5A - Demonstrate the Pearasitics Task configuretion and execution for the Vision help pages. Store Hysteresis pemsttics et 7.0- -
Volts rangmg from 0.1 ms to 1000.0 ms m decades. [ Tabbed View ]
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5

Figure 18 - 100.0 ms Data Recalled from the DataSet Archive.
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Tutorial #6A - Demonstrate the Parasitics Task configuration and execution for the Vision help pages. Store Hysteresis parasitics at 7.0- -
Volts ranging from 0.1 ms to 1000.0 ms in decades.

|
Tabbed View

v

Parasitics Version: 5.13.0 - Radiant Technologies, Inc., 2003 - 3/28/17

RADIANT/7

TECHNOLOGIES, INC. et

Figure 19 - 1000.0 ms Data Recalled from the DataSet Archive.
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B - Parasitic Operations - Part 2

In part one of this tutorial, the contribution of system internal electronics to polarization meas-
urements, known as "Parasitics", were measured for the Hysteresis Task at 7.0 Volts at Hystere-
sis speeds ranging from 0.1 ms to 1000.0 ms in decades. The measurements were made using the
Parasitics Task, which saved the measured values permanently to files. The files had a common
base name and were differentiated by appending a serialized number to each file. This was done
automatically in a Branch Loop.

This portion of the tutorial will make use of the archived parasitics files to compensate standard
Hysteresis Task measurements made on a sample. The Hysteresis measurements will be config-
ured identically to the measurements that created the files. This is the only correct method of us-
ing the parasitics files. The files must agree with the measurement in number of points and, while
other measurement parameters may differ, warnings would be presented since the Hysteresis
measurement would be compensated by parasitics measured under different circumstances. The
Hysteresis Task is configured to adjust its period from 0.1 ms in decades in a Branch Loop. (The
Branch Loop is configured to terminate when the Hysteresis speed reaches 1000.0 ms.) The
compensation is performed by the Compensation Filter Task. This Filter Task is paired with the
Parasitics Task and depends on the file output of that Task. The Filter is associated with the Hys-
teresis Task as data input source and is also associated with an input file. In this case, the Filter is
configured to serialize the input file name in a Branch Loop and is actually associated with the
file base name. On execution, the Hysteresis measurement is made, then the Compensation Filter
Task subtracts the parasitics file data from the Hysteresis input data vector, effectively removing
the contribution of system parasitics from the measurement.

Note that this technique is normally applied to very small samples whose polarization response is
small so that the parasitic contribution of the tester is significant. In the sample used in the fig-
ures below, the polarization response is large relative to the measured parasitics and the compen-
sation is not significant. The primary purpose of this example is to demonstrate procedures and
discuss the theory and intentions of the Parasitics Task/Compensation Filter pair.

Step 1 - Create the Test Definition.

1. In the Vision Library, open the Hardware->Measurement->Hysteresis folder. Drag-and-
Drop the Hysteresis Task into the Editor window.

2. Configure the Task as follows:

Task Name: "7.0-V/Multi-Speed Hysteresis"
Max Voltage: 7.0

Hysteresis Period: 0.1

Sample Area: As appropriate

Sample Thickness: As appropriate

Comments: As appropriate
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r

Hysteresis Setup ‘ u
Hysteresis Task Name (60 Chars Max.) Amplifier Max Voltage Hyst. Offset (V) Sample Area (cm2) E
0.0001

7.0-Volt Multi-Speed Hysteresis

‘ Set Amplifier Intemal ‘

7 | 0

Drive Profile Type
Standard Bipolar 23333 01 03
From File
Standard Monopolar
Sine Specify Profile Max. Voltage Frequency (Hz) H.&LPTES:;:J-;OE(* )
Double Bipolar Specify Profile Max. Field (kV/em) e oop Delay (ms
Monopolar Sine Center Data Before PMax, =Pr or
Double Bipolar Sine and £Ve Caleulation
Inverse Cosine + 1 5
10 Percent Pulse [ Set Run Time Frpor ]
All Zeroes [ Run Time Text File Table
Intemal Reference Elements S,
LU rs
Set Sample Info D Enable Ref. Cap. D Enable Ref. Ferroelectric 02 —
- - - (Max=30 (Max = 20 Vol o
Adjust Params l_ Adjust Parameters in a Loop e S olts) e ‘ = ‘
[7] Enable Ref. Resistor FE Cap State 0.002t L
[ ] SensorEnabled 2.5 M-Ohm =0.1% ]
= 100 Volt:
| ] Sensor2 Enabled (Max olts) [Tl

[ Set Hysteresis VDF Import ]
|— Read Data From Vision File

Comments (311 Characters Max.)

Tutorial 26b - Demonstrate the Hysteresis Task confizuration and execution for the Vision help pages. Do a 7.0-Volt standard bipolar Hysteresis
measurement. Start with a Hysteresis Period of 0.1 ms. Adjust the period by decade scaling in a Branch Loop to 1000.0 ms (1.0 s). Compensate the

measured data using the Parasitics Filter Task and compensation files stored by the Parasitics Task.

Max Field (kV/cm) Hysteresis Period (ms) Sample Thickness (pm)

Start with Last Amp Value [J]
Auto Amplification

_ . Respond to MNesting Branch Reset

-~

D Smooth Data Before =Pr and =Ve

Hysteresis Version: 3.13.0 - Radiant Technologies, Inc., 1990 - 3/20/17

D No Execute

|| CancetPlot |

| X

RADIANT/Z

TECHNOLOGIES, INC, et

Figure 1 - Configure the Hysteresis Task.

3. Click Adjust Params. Configure the sub-dialog as follows.

Adjust Hysteresis Period in a Loop:

Checked

Adjust by Scaling:

Checked

Period Scale Factor:

10.0

Adjust Hysteresis Volts in a Loop:

Unchecked

Adjust By User Variable:

"<<None>>"

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 390

r T — —
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e, e o, —
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the previous value. Die Row
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[ ] Set Directly to User Variable
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Figure 2 - Configure the Hysteresis Parameter Branch Loop Ad-
justment.

4. Click OK in the subdialog and OK in the main dialog to add the Task to the Editor.
5. From the Library "Parasitics" folder move the Compensation Filter Task in to the Editor.

6. Configure the Task as follows:

Task Name: "7.0-Volt/Multi-Speed Hysteresis Parasitics Compensa-
tion"

Data Type: "Hysteresis"

Task Selector: "7.0-Volt/Multi-Speed Hysteresis"

Add Task: Click this button after the Task Selector entry has been
highlighted.

Compensate for Constant Capacitance': Unchecked

Compensate for Constant Resistance!': Unchecked

Compensate for File-Stored Capacitance: | Checked

X-Axis Option: "Average Measured and Parasitic'"?

Serialized Input File in a Branch Loop: Checked

Comments: As appropriate
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' The Compensation Filter Task allows the input data vector to be compensated for the contribution of a
known constant sample resistance and/or linear capacitance to the measured sample polarization response.
In this case the polarization contribution of each selected parameter is computed at each voltage step (for a
Hysteresis compensation) from the given constant and subtracted from the input response. This feature is
not under display in this tutorial and these controls are unchecked.

2 Here, as indicated in the unlabeled text display to the right of the control, at each Hysteresis step, the inde-
pendent voltage value is derived from the average of the file-stored parasitic voltage and the Hysteresis in-
put voltage at that step. You may opt to use either the Hysteresis input voltage only or the file-recorded
voltage as the independent value over which the sample polarization response is plotted.

Compensation Filter Setup |Compensatjon FiIterPIotSetup|

Parasitics Filter Task Name (60 Characters Max) @
‘ 7.0-Volt/Multi-Speed Hysteresis Parasitics Compensation |

Data Type Task Selector Add Task I

7.0-VolyMuli-Speed
Piezo

PUND

Simple Pulse

General Pulse

Constant Parasitic Capacitance (nF) Select Compensation Filtering

0 | [CT Compensate for Constant Capacitance

? Compensate For Constant Resistance
Constant Parasitic Fesistance (Ohms) [ Set Run-Time Table Export I D P
»| Com te for File-Stored C it
1000000 I Run-Time Text File Table ompensate for File-Stored Capacitance

X-Axis Option

Average Measured and Parasitic

Measured Only
Parasitic Only Serialized Input File in a Branch Loop

[ Set Compensation Filter VOF Import l Parasitics File Path and Name Browse to File

I_ Read Data From Vision File C:\Testing\7.0-Volt Multi-Speed Hysteresis-01msto 10 s |

Displayed X; = (Measured X; + Parasitic X;) / 2 ( = 1.Points ) |

Comments (511 Characters Max) Respond to Nesting Branch Reset

Tutorial #6b - Demonstrate the Parasitics Compensation Filter Task configuration and execution for the Vision hel ppages.  »
Compensate 7.0-Volt Hysteresis Data from 0.1 ms to 1000.0 ms. in a Branch Loop, using file-stored parasitics data
captured by the Parasitics Task.

. o -
Compensation Filter Version: 5.13.0 - Radiant Technologies, Inc., 2003 - 3/25/17

RADIANT/7
z.: TECHNOLOGIES. INC. et
[ oK ] ’ Cancel ] Apply

igure 3 - Parasitics Compensation Filter Configuration

7. Click Browse to File . Navigate to the stored Parasitics files and select the first file.
Since the Filter Task will be serializing the input file in the Branch Loop, it will be
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providing its own ". x " value, where x is the serial value (in this case, '1', 2', '3', '4' and
'S"). For that reason the Filter requires the base file name only. In the File name: con-
trol, erase the ".1" at the end of the serialized file name. If the Filter were not config-
ured to serialize you would leave the serial value in the file name to specify the exact
input file. Click O pen . The dialog will close and the Parasitics File Path and Name
control will be updated with the input base file name as in Figure 3 .

Recent Places

7.0-Valt Multi-Speed Hysteres!
7.0-Volt Multi-Speed Hysteresis

T.0-Violt Multi-Speed Hysterggis - 0.1 ms to 1.0 s.4.pcf
-01msto LOs3pef
01 ms to 1.0 s2.pcf

H Open ﬁ
Look m Testng ~ Q@ F @~
L Name
~p ] Jimsto L0s5pct
Recent Places 7.0-Volt Multi-Speed Hysteresis - .1 ms to 1.0 s4.pcf
l T.0-Volt Multi-Speed Hysteresis /0.1 ms to 1.0 s.3.pcf 4/24/2017 1= —
7.0-Volt Multi-Speed Hysteresis f 0.1 ms to 1.0 s.2.pcf 4/24/2017 1:07 _ Select
Desktop 7.0-Volt Multi-Speed Hysteresig - 0.1 ms to 1.0 s 1pcf 47242017 1.05 -
- -
Libraries
Computer
@« .
Metwork
File name: T.0-Wol Multi-Speed Hysteresis- 01 msw 1.0s5p = Qpen
Files of type: Para. Comp. Files [‘.pr}& - | Cancel
A oer X =
Look Tasting ~ @7 -
B MName Date
- 7.0-Violt Multi-Speed Hy: is - 0.1 ms to 1.0 s.5.pcf 4242017 1:19 .

40242017 1111 .
4/24/2017 1:09
4/24/2017 1:07 .

Deskiop 7.0-Volt Multi-Speed Hysteresis - ms to 1.0 s 1pcf 4242017 1:05
Fa
Libraries
k Erase “.1.pef” Serial Value for the
Computer Serialized Filter Task Execution
‘ {11} ¥
Metwork ‘
File name: DHVolt Mult-Speed Hysteresis-0.1msto 1.0s hd [ Open
Files of type: |F‘sla. Comp. Files [*.pcf) - | Cancel

Figure 4 - Hystteresis Parameter Loop Adjustment Conﬁgﬁra-

tion.

8. Click the "Compensation Filter Plot Setup" tab. Configure as follows:

Plot These Data:

Checked

Append Data:

Unchecked
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| Plot Labels: | As appropriate. |

|C0mpensatj.on FiI.terSetup| Compensation Filter Plot Setup |

Plot These Data @

[] Append These Data to Previous Data Taken Inside a Loop

Plot Title (60 Characters Max.)
Parasitic-Compensated 7.0-Volt Hysteresis Data

Plot Subtitle (60 Characters Max)
0.1 ms to 1000.0 ms

Plot X Axis Label (60 Characters Max.)
Voltage

PlotY Axis Label (60 Characters Max)
Paolarization (LC/cm2)

[ ]iExport Meta Data at Run-Time
[] Export JPEG atRun-Time
[] ExportBitmap atRun-Time

File Marne Browse to File

(et

I OK I ’ Cancel ] Apply

o

Figure S - Configure Filter Runtime Plotting.
9. Click OK to add the Compensation Filter Task to the Test Definition in the Editor.
10. From the Library "Program Control" folder move the Branch Task into the Editor.

11. Configure the Task as follows:
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Task Name: "7.0-Volt Hysteresis Parasitics Compensation Filter Loop"
Parameter to Compare: "Hysteresis: Current Period"
Comparison: <"
Real: 1000.0
Branch Point Task: "7.0-Volt/Multi-Speed Hysteresis"
Select Branch Target: Click this button after the Branch Point Task has been selected.
Comments: As appropriate
r T——
Branch Setup , i - . M
Branch Task Name (60 Characters Max.) @
7.0-Volt Hysteresis Parasitics Compensation Filter Loop (@) Branch On True
(") Branch On False
Parameter to Compare Comparison
Drive Port a| = 0 ‘ ‘
Drive Voltage NOT=
Experiment Title < ] Real
Hardware Present <=
Hardware: Error > 1000 _
Hysteresis: A (Loop Area) = false
Hysteresis: Chan Eff

Hysteresis: Current Period r\
- E Use Tolerance

Hysteresis: Current Volts
Hysteresis: Horizontal Shift

Hysteresis: Offset User Variable Limit Selection

Hysteresis: PMax |?| -

Hysteresis: Pr - Amp Voltage Gain =i
Hysteresis: -Pr Area |i|
Hysteresis: Ve Comp Fltr: G.P. File Pulse 1 Delay

H}’SIEIESS: -}‘C . . Comp Fltr: G P. File Pulse 1 Delay Volts

Hysteresis: Vertical Shift Comp Fltr: GP. File Pulse 1End Volts

Loop Counter ~ | Comp Fitr: GP. File Pulse 1 Initial Delay -

if Hysteresis: Current Period < 1000, then Branch ‘

Branch Point Task

7.0-Volt Multi-Speed Hysteresis Parasitics Compensation
7 0-Volt Multi-Speed Hysteresis ()

Select Branch Target D No Execute

Branch Loop Limit

150

Runaway Branchiz Will Stop After
"Branch Loop Limit" Iterations
Provided "Branch Loop Limit" > (

Comments (311 Characters Max.) Set to "0 to Disable

Tutorial #6b - Demonstrate the Branch Task configuration and execution for the Vision help pages. Loop over -
increasing Hysteresis period until 1000.0ms (1.0 5) is reached.

Export - [ OK J ’ Cancel

Branch Version: 3.13.0 - Radiant Technologies, Inc., 1999 - 3/28/17

RADIANT//7

..;. TECHNOLOGIES, INC, it
)

Figure 6 - Branch Task Configuration.
12. Click OK to close the dialog and add the Branch Task to the Test Definition.
Step 2 - Update the DataSet.

1. If the Tutorial #6b DataSet is not open, open it.
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2. Using any method, move the Test Definition from the Editor into the DataSet.

3. Name the CTD "2. Compensate Hysteresis from Parasitics File".

Rename CTD lﬂ_hJ

You can change the name of the current test definition. This helps differentiate tests setups
(30 characters max. for DataSets created before Vision 5.3.0. Otherwise 60 Characters Max )

2. Compensate Hysteresis from Parasitics File ‘

| OK | W Cancel
5

Figure 7 - Name the Current Test Definition.

|

Step 3 - Run the CTD.

4. Connect a sample between the tester DRIVE and RETURN Port. Or, if using an internal
sample, be sure that it is selected in Step 1:2. In the examples below the 4/20/80 PNZT
internal reference ferroelectric capacitor is enabled.

5. Using any method, execute the experiment in the DataSet.

6. The experiment will sequence by iterating five times over the Hysteresis Task and Com-
pensation Filter Task. Hysteresis Execution will be indicated by the "ACTIVE" lamp ex-
tinguishing, perhaps repeatedly, on the tester front panel and by an indication on the main
Vision window Status Bar. A Stop Measurement button will also appear. The Compensa-
tion Filter will generate a plot window each time it executes. The data on the window
represent the measured Hysteresis Data, with the data from the appropriate serialized par-
asitics input file subtracted. In the figures the compensation is not significant. Note that
the figures show, in sequence, 201-point data, 2001-point data, 6665-point data and 8001-
point data. Figure 12 is also at 8001 points.
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¥4 Compensation Filter - Hysteresis Data Plot: 1 | B ]
Parasitic-Compensated 7.0-Volt Hysteresis Data -
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B = Task Type: Compensation Filter
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15
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% : Senalized Input File
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Figure 8 - 0.1 ms Compensated Hysteresis Data.

¥ Compensation Filter - Hysteresis Data Plot: 2 | = || [=] ||i:h|
Parasitic-Compensated 7.0-Volt Hysteresis Data -
0.1 ms to L0D0.0 ms P LI il
I 25 Task Type: Compensation Filter
C Task Name: 7.0-Volt Multi-Speec
2-:--; Execution Count: 1
P
E PR SEL‘L‘LP el
10 X-Axis Operation: Measured anc
- C Input Task Type: Hysteresis |
E sF Input Task Name: 7.0-VoltMulti| =
51 E Compensate for File Cap.
1= File: C:\Testing" 7.0-Volt Multi-S¢
% o Serialized Input File |
- T
=] o Task Type: Hysteresis
"~ oE Task Name: 7.0-Volt Multi-Speec
) -E Execution Count: 1
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- E — Setup —
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Figure 9 - 1.0 ms Compensated Hysteresis Data.
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Figure 10 - 10.0 ms Compensated Hysteresis Data.
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Figure 11 - 100.0 ms Compensated Hysteresis Data.
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Figure 12 - 1000.0 ms Compensated Hysteresis Data.

7. Reexecute the CTD and recall Hysteresis and Compensation Filter data from the DataSet
Archive as desired.
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VII - High-Voltage Operations

A - High-Voltage Operations - Hardware

This tutorial differs from the previous lessons in that it does not present any step-by-step actions
to be performed. Instead, it gives an extensive discussion of the process by which high-voltage
measurements are configured and made. Since each user's circumstance differ, you should re-
view this discussion, then attempt high-voltage measurements of your own configuration if you
have the appropriate equipment.

Note that this document extends over many generations of Precision Tester, High-Voltage Inter-
face (HVI) and High-Voltage Amplifier as described in the History section, below. Many of the
figures and tables, as well as the discussion, may refer to older instruments. The information that
is presented will continue to apply to modern instruments unless otherwise specified.

The Precision family of ferroelectric test systems, along with the Vision software, are capable of
generating sample stimulus signals of up to +£500.0 Volts, depending on tester model, using in-
ternal amplifiers and without the need to add additional equipment. By adding a Precision High-
Voltage Interface (HVI) and a High-Voltage Amplifier (HVA), measurements of up to 10,000
Volts can be made. A basic description of the accessories required to make a high-voltage meas-
urement includes:

1. High-Voltage Interface (HVI) - An interface between the High-Voltage Amplifier and
the Precision tester. The HVI provides security for equipment and human operators by
guarding against high voltage being applied to the (normally zero-volt) RETURN port as
a result of sample breakdown. Such an event causes the high voltage DRIVE signal to be
interrupted and the RETURN signal to be protectively buffered. The HVI also provides a
logical signal to the Vision software through the Precision tester to indicate its presence
and contribute to the enabling of the high-voltage measurement.

2. High-Voltage Amplifier (HVA) - The HVA takes a low voltage input signal and scales
it upwards by a constant gain factor to generate the high-voltage output. That signal is re-
turned to the HVI through which it is switched to the sample. The HVA also provides a
low-voltage monitor signal that represents a scaled copy of the actual high-voltage signal
that is being applied. Any HVA within the +£10,000.0-Volt limit may be used. Trek am-
plifiers are the most common. Each HVA to be used with Vision and the Precision tester
must be identified with an ID Module specific to the HVA.

3. ID Module - This is an Erasable, Programmable Read-Only Memory (EEPROM) that is
connected to the HVI using a 25-pin data cable. This unit logically represents the ampli-
fier that is connected into the signal path. It provides detailed amplifier information such
as type, maximum voltage, gain factor, ramp rate, maximum current, etc. to the Vision
software. The ID module must be present to enable Vision to perform the high-voltage
measurement. As of April 2017, HVIs have user-programmable EEPROMs that serve as
the ID Module. No separate ID Module will be shipped. The EEPROM will be prepro-
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grammed, just as the earlier ID Module was, for the user's specified amplifier. However,
if the user introduces a new amplifier, it may be immediately programmed into the HVI
EEPROM on high-voltage configuration, provided it appears on the selectable list of
available amplifiers. Otherwise, RTI can add it to a new list to be provided to the user.

A.1 - History of High-Voltage Measurements

A description of the evolution of the current High-Voltage hardware available and Vision high-
voltage configuration and measurement will help provide a clearer understanding of the steps
presented in this tutorial. This historical description shows that a large number of configurations
are possible, differing from customer-to-customer, so that a generic tutorial must be limited in its
scope. Descriptions within the tutorial will extend its applicability to all configurations. See the
help pages for any Hardware Task for more detail regarding high-voltage configuration and exe-

cution.

1. Initial Configurations Available: With the first Precision test systems and Vision pro-
gram releases, the following components applied:

1.

Testers - Two tester models were available - the Precision Pro/Premier and the Preci-
sion Workstation. Both models had two DB-25 ports to which HVIs could be at-
tached. This allowed multiple amplifiers to be attached. These could be physically
configured once, and then switched in software.

HVI - A single High-Voltage Interface model was available. This accommodated the
attachment of High-Voltage Amplifiers of up to +£10,000 Volts. Each HVI had two
switchable channels allowing up to two HVAs to be connected. The HVAs could be
physically configured once, then switched in software. With two HV As connected to
each of two HVIs connected to a single Precision tester, up to four amplifiers could
be attached and switched in software with no physical reconfiguration.

. HVA - Radiant Technologies, Inc. offered four amplifier models - 500-Volt, 2,000-

Volt, 4,000-Volt and 10,000 Volt. These were Trek amplifier with RTI front panels
and labeling. Only amplifiers provided by RTI could be used to make high-voltage
measurements in Vision.

ID Modules - The ID module for a particular amplifier was integral with the amplifi-
er and this was not regarded as a separate component.

Vision Version 2.1.0 or Older - Vision allowed the user to either select the "Inter-
nal" amplifier or specifically indicate "500-Volt", "2,000-Volt", "4,000-Volt" or
"10,000-Volt" amplifiers. If any amplifier other than "Internal" were selected, the
HVI Comm Port and HVI Channel controls were enabled and set to default to "1" and
"1". In this case, either control could take on a value of '1' or '2'. The HVI Comm Port
control would select the Precision tester rear panel DB-25 port, allowing switching of
HVIs. HVI Channel would select the amplifier channel on the HVI and switch be-
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tween HVAs. Four different configurations allowed switching between four different
HVAs. Note that any configuration could be programmed into Vision regardless of
the hardware configuration actually attached to the system. This allowed the test to be
configured with the HVI/HV A units powered down. The presence of the HVI(s) and
appropriate HVA(s) at the specified port(s) and channel(s) would be detected and ver-
ified at runtime.

2. Vision Version 3.x: With the release of Vision Version 3.1.0 in Autumn 2002, a determi-

nation was made that there was a need to allow the customer to use any amplifier with the
Precision HVI and tester. Using existing amplifiers could reduce the purchase cost or the
customer may have the need for specific amplifier configurations not met by RTI's four
models. Two steps were taken to meet these needs. First, in Vision, a fifth high-voltage
amplifier option was added labeled "Custom". This single control was used to select
ANY amplifier not provided by RTI, regardless of the amplifier capabilities. RTI-
provided amplifiers were still available and selectable. Second, to maintain existing
hardware and software structures, the customer was required to provide a complete de-
scription of the amplifier to be used to Radiant. That description was written into a ID
module, purchased by the customer along with the HVI. The ID module must be connect-
ed to the HVI to operate the custom amplifier in high-voltage mode. In the two years
since the introduction of the custom amplifier, this has become the most popular ar-
rangement. Very few RTI amplifiers are now sold.

3. Vision 4.1.x: The RTI amplifiers have been abandoned. All amplifiers are considered

"custom". The user switches only between "Internal" and "High Voltage" selections. All
amplifiers must be accompanied by an HVA-specific ID Module. The original RTI am-
plifiers incorporate their own ID Module and will continue to work with Vision. The HVI
Comm Port and HVI Channel controls are maintained to allow software switching of
HVAs. The "Internal"/"High Voltage" selection and HVI Comm Port and HVI Channel
controls have been moved to subdialogs to reduce main dialog clutter.

4, Precision LC Test System: The introduction of the Precision LC test system had an effect

on high-voltage measurements in that only one DB-25 port is available, allowing only a
single HVI to be connected. Two HV As may be switched through the two-channel HVIs.
No change has been made to Vision to reflect this limitation. The user may still program
HVI Comm Port 2, but the software will cause the Task to fail at runtime. For the LC,
HVI Comm Port must be set to 1 to operate properly.

5. Precision SC Test System: The Precision Small Capacitor test system is intended specifi-

cally for measurements on very small capacitors at low voltages. No facility for high-
voltage measurements is included and no DB-25 port is available.

6, 4,000-Volt HVI: A second, lower-cost HVI was made available. This HVI can accommo-

date HVAs only to 4,000 Volts. It also is limited to a single channel so that only one
HVA may be connected. Vision does not detect the HVI at configuration time so that any
voltage and HVI Channel may be specified. However, errors in configuration will be de-
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tected at run time and will cause Measurement Tasks to fail. For proper operation, HVI

Channel must be set to '1".

7. Other NGS Testers: The Precision LC Test System introduced a return to the RT66A-
style tester in which the tester connected to the user's host computer running the tester
software. The USB-style connection of the tester to the host came to represent a family of
testers called the NGS testers. These include the LC and SC, already mentioned. Other
testers are the Premier II, the Multiferroic, the Multiferroic 11, the LC II and the RT66C.
The RT66B is a low-cost model that does not fit into this discussion. It has its own 4 kV
HVI. This family of testers provides High-Voltage access that varies from no access
whatsoever to 1-HVI/2-HV A selection.

8. I2C HVI: Recent High Voltage Interface models were designed to fit into a lower profile
enclosure that will connect to the NGS tester at the I12C port. Both 1-channel 4 kV and 2-
channel 10 kV models were to be available.

9. Precision 10 kV HVI-SC: With the release of this single-channel I12C 10 kV HVI all other
HVI options were retired from manufacture. All versions of the Radiant HVI continued to

be supported.

10. Precision 10 kV HVI-SC: As of April 2017, the Precision 10 kV HVI-SC has moved the
HV A-specific ID Module internal to the HVI and made it user-programmable. A separate
ID module that represents the amplifier being controlled need no longer be provided to

the customer.

Tester HVI Tester | HVI Chan- Total Port Options HVI Chan-
Ports nels Channels nel Options
Precision Premier 10,000-Volt 2 2 4 '0','1" or 2 '0','1" or 2
4,000-Volt 2 1 2 '0','1" or 2 '0'or 'l
Precision Workstation | 10,000-Volt 2 2 4 '0','1" or 2 '0','1" or 2
4,000-Volt 2 1 2 '0','1"' or 2 '0'or 'l
Precision LC 10,000-Volt 1 2 2 '0'or'1" '0','1" or "2
4,000-Volt 1 1 1 '0"or 'l '0'or 'l
Precision SC 10,000-Volt 0 No Connect 0 ‘0’ "0’
4,000-Volt 0 No Connect 0 '0' '0'
Precision Premier I1 10,000-Volt 1 2 2 '0'or'l" '0','1" or 2
Precision Multiferroic
Precision LC II
Precision RT66C
Precision LC Retro
Fitted with an 12C Port
4,000-Volt 1 1 1 '0"or '1l" '0'or 'l
12C 10kV 1 1 1 N/A '0"or'1"
SC

Table 1 - Number of Amplifier Channels Available by Hardware Se-

lection.
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A.2 - High-Voltage Resolution

Many users will try to use an existing HVA to fill the "gap" between the tester's internal voltage
limit and the appropriate amplifier range. For example, a 4,000-Volt amplifier may be used to
make a 150-Volt measurement. This does not pose the problems that it did with earlier families
of Radiant testers including the RT66A and the RT6000 series. However, it is important for the
user to understand how the high-voltage signal is generated to appreciate precision limits of such
a measurement. To generate the high-voltage signal the amplifier accepts a low voltage input
signal that is a scaled version of the intended high-voltage output. For example, to use a 10,000
Volt amplifier, with a 1000x gain factor to produce a Hysteresis waveform with a Vmax of 7300
Volts, the Precision test system generates a waveform with a Vmax of 7.3 Volts to apply as input.
All of the voltages that make up that 7.3-Volt waveform are digitally generated using a digital-
to-analog converter (DAC). The DAC has a voltage resolution limit that is given by the DAC's
voltage range divided by its bit resolution. The voltage resolution can be expressed by:

Voltage Range / (2bit resolution)

The range and bit resolution vary from tester-to-tester as shown in Table 1 .

Tester Range Bits Voltage Resolution
Premier +20.0 Volts (40.0 Volts) 12 0.00976 Volts
Workstation +10.0 Volts (20.0 Volts) 14 0.00488 Volts
LC +10.0 Volts (20.0 Volts) 14 0.00488 Volts
Premier II +10.0 Volts (20.0 Volts) 16 0.000305 Volts

Multiferroic
LCII

RT66C +10.0 Volts (20.0 Volts) 12 0.00976 Volts

Table 2 - Voltage Resolution by Tester Type

As the input drive voltage ( Vmax = 7.3 Volts) is scaled by 1000 to produce the actual drive volt-
age ( Vmax = 7300 Volts), the voltage resolution is also scaled so that for the Precision Premier,
the output voltage is a minimum of 9.76 Volts/step and the Workstation and LC provide a mini-
mum 4.88 Volts per step. This is not a severe limitation in a 7300-Volt measurement. In that
case, the voltage resolution will not be the limiting factor in setting the number of sample points
in the Hysteresis loop. However, if the same amplifier is applied to a 150-Volt Hysteresis meas-
urement, for the Premier, the rise from zero to Vmax will be limited to 150/9.76 truncated = 15
steps. The total Hysteresis measurement will have a maximum of only 61 points. For the Work-
station and LC, the resolution doubles, but the precision is still relatively poor. Although this
resolution may be acceptable, it would be better to use a lower-voltage amplifier with a lower
gain factor. For example, a 500-Volt amplifier with a 100x gain will improve the resolution by a
factor of 10.

A.3 - Configuration
1. Sample Hookup - Signals to and from the sample are provided by and to the High-

Voltage Interface at the front panel ( Figures 1 and 2) . One sample electrode is connect-
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ed directly to the HV DRIVE port and the other to the HV RETURN port. Connections
are made using the high-voltage cables with molded plugs that are provided with the de-
livery of the HVI to the customer.

Precision 4 KV HVI Front Panel

RADIANRNT

TECHNOLOGIF?,'I‘N'(: ------- ()

Precision 4kV HVI ymm—emm———mmee e
ORI e
'
[}
]
[]

SR

Sample Flectrode

High Voltage Indicator.
Illuminates when High Voltage is Power Indicator.

Present and Applied to the Sample. |  =~=~=~ »| Illuminates when
Switch is "On"'.

1
]
)
|
L)
[}
L}
l
‘ To Sample Electrode ‘ E To Opposite
L}
]
)
]
)
]
|

RADIANT

TECHNOLOGIES, INC. ®

Precision 4kV HVI S

21 )

Connecting a High Voltage Interface (HVI) Directly to a Sample
Figure 1 - 4 kV HVI Front Panel.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 405

® Tl RADIANT @

TECHMOLOGIES, INC. T L ]
Precision High Voltage Interface '

oo @ HIGH VOLTAGE ENABLED

POWER

Hv R IVE W RETURN |

@ & & @ — @
. ’ . i Power Indicator.
High Voltage Indicator. — Hluminates when
INluminates when High Switch is "On".

Voltage is Present and
Applied to the Sample.

Figure 2 - 10 kV HVI Front Panel.

Sample connection is at the user's discretion. However, Radiant Technologies has availa-
ble a number of High-Voltage Test Fixtures (HVTF). The first of these, in Figure 3 , is
completely self-contained and provides complete electrical isolation of the sample and all
high-voltage connectors. Here, the sample is placed into the container with one electrode
on top of an electrical contact. It may be immersed in oil to prevent arcing. When the top
is placed on the HVTF a second contact meets the other sample electrode. The contacts
feed through to high voltage connectors, external to the HVTF. These are connected to
the HV DRIVE and HV RETURN ports of the HVI using the provided high-voltage ca-
bling. The enclosed HVTF is able to withstand temperatures of up to 200° C, so that the
unit may be used in thermal modeling within a chamber.
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Figu

High-Voltage Test Fixture (HVTF)
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Cutaway Zide View : RETURH or
: DRIVE Signal

Top View

re 3 - Enclosed Electrically-Isolated High Voltage Test Fixture.

A second version of this HVTF, known as the High-Voltage Displacement Meter
(HVDM), is available that offers a connection for an MTI-2100 or Philtec displacement
meter detector wand. Both of these instruments measure displacement through doppler
changes in sample-reflected light captured at the end of a emitter/detector fiber optic
bundle. See the HVDM discussion in the Hardware Accessories pages of these help pag-
es.
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Figure 4 - High-Voltage Displacement Meter (HVDM).

The second type of high-voltage test fixture, constructed from MACOR™ and nickel fix-
tures, is the High-Temperature Test Fixture (HTTF). The test fixture is designed to with-
stand temperatures of up to 600° C and small enough to fit into a 4" furnace tube
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Figure 5 - Type-2 High Voltage Test Fixture.

High-Voltage Amplifier (HVA) Connections - The amplifier will be connected directly
to the HVI. Connections may be either on the front or rear panel of the amplifier (depend-
ing on the amplifier), but all are made to the HVI rear panel. Figures 6 and 7 show front
and rear panels and label the connections for a Trek 10 kV amplifier. Table 2 describes
these connections.

NOTE: The user should read through the amplifier documentation. However, the
accessory hookup should proceed as described here, not as described in the docu-
mentation.

NOTE: The sample is tested in High Voltage by connecting it to the front panel of
the HVI as shown in Figures 1 and 2 . It is not tested in High Voltage by connecting
it to the DRIVE and/or RETURN ports of the Precision tester. Low-Voltage testing
is done with the sample connected to the tester's DRIVE and RETURN ports.

NOTE: If the High Voltage Amplifier (HVA) is purchase through Radiant Technol-
ogies, Inc., the ID Module will be attached to the HVA rear panel. If the amplifier is
purchase separately, the ID Module will be delivered as an independent accessory. A
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sticky back is provided with the independent ID Module to allow it to be attached to
the HVA by the customer.

NOTE: Modern equipment has replaced the parallel cable in the figures with a tele-
phone-style I>C cable.

NOTE: As of April 2017, the 12C ID Module has been eliminated by moving the
EEPROM into the HVI chassis.

® @
0 ® PO%ER
oN
REMOTE
MODEL B094, 'O -
& ® &
Power Indicator. HYV Indicator.
INluminates when I ™ Tlluminates when HV
Power Switch is "On"". Switch is "On"'.

Figure 6 - 10,000-Volt HVA Front Panel.

To HVI From HVI

EXT
CONTROL

@ B
Y ¥ i
To/From To/From From External
HVI HVI1/Tester Controller

Figure 7 - 10,000-Volt HVA Rear Panel and Connections.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 410

Label Discussion
Front Panel
HV Red LED. Indicates that high voltage is enabled and may be present at the amplifier

output. Do not enable high voltage until all connections are made as described in this
document. Do not apply power to the amplifier until you have verified that the input
line voltage matches the labeled voltage on the amplifier rear panel.

HV Toggle switch. Sets high voltage output to "ON" (enabled — High voltage may be pre-
sent at the amplifier output) "OFF" (disabled — high voltage is not present at the ampli-
fier output) or "REMOTE". In the latter case, the further enabling of high voltage out-
put is controlled by an external instrument. Do not enable high voltage until all con-
nections are made as described in this document. Do not apply power to the amplifier
until you have verified that the input line voltage matches the labeled voltage on the
amplifier rear panel.

POWER Green LED. Indicates that line power is available to the amplifier. Does not, by itself,
indicate that high voltage may be present at the amplifier output. Do not apply power
to the amplifier until all connections are made as described in this document. Do not
apply power to the amplifier until you have verified that the input line voltage matches
the labeled voltage on the amplifier rear panel.

POWER Toggle switch. Sets amplifier line power to "ON" (enabled — line power is present in
the amplifier) "OFF" (disabled — line power is not present within the amplifier) or
"REMOTE". In the latter case, the supply of line power to the amplifier is controlled
by an external instrument. Do not apply power to the amplifier until all connections
are made as described in this document. Do not apply power to the amplifier until you
have verified that the input line voltage matches the labeled voltage on the amplifier
rear panel.

Rear Panel

Unlabeled DB-25 connector. Digital logic to and from the HVI, connected to the Amp 1 Comm.
Or Amp 2 Comm. DB-25 connector on the HVI rear panel. This connection provides
amplifier identifying information to the Precision LC tester so that the proper amplifier
may be selected in the Vision software. This is the separately-provided ID Module for

custom HVAs.
HV High Voltage connector attached to the HVI rear panel Amp 1 HIGH VOLTAGE or
OuT Amp 2 HIGH VOLTAGE connector. This is the high voltage output of the amplifier.

It is linearly related to the low voltage stimulus by the amplifier gain factor. This sig-
nal is passed through the High Voltage Interface (HVI) to the sample.
MONITOR | BNC. A low-voltage representation of the actual high voltage signal being output by
the amplifier. This signal is passed to the LC through the HVI so that the Vision soft-
ware can record the actual applied voltage instead of the intended voltage. This signal
is connected to the Amp 1 Monitor or Amp 2 Monitor BNC on the HVI rear panel.
Unlabeled Green banana connector. This connector is attached directly to the HVA chassis form-
(Earth Ground | ing a case ground. This connector must be attached to the ground connectors on the
Symbol) HVI and the Precision LC tester before power is applied to the amplifier. It is a good
practice to connect apparatus in the experimental configuration, such as probe stations,
optical tables and/or metal benches, to this ground point.
120 VAC or | Standard AC power connection. Ensure that the line power matches the 120V or 220V
220 VAC label on the Amplifier rear panel.
AMP Three-pin make TREK connector. A low-voltage amplifier stimulus that is scaled by
INPUT the amplifier gain factor to create the high voltage amplifier output drive profile. This
connector is attached to the Amp 1 Stimulus or Amp 2 Stimulus ports on the rear panel
of the HVI. This signal is received by the amplifier from the LC through the HVI.
EXT Eight-pin female TREK connector. This connector allows an external instrument to be
CONTROL | attached to the amplifier to control line power and high voltage enabling. See the am-
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plifier manual for more details. This connector is not used by Radiant Technologies,
Inc.
Unlabeled This is the amplifier ID Module. It defines the amplifier properties to the Vision pro-
("To/From gram. This connection originally received a parallel logic cable with 25-pin DIN con-
HVI") (ID nector. The parallel connector has been replaced with an I12C (telephone-style) con-
Module) nector for several years. As of April 2017, this device is no longer needed. Its func-
tionality has been moved inside the HVI chassis and has been made user-
programmable.

Table 3 — 2,000-Volt and 10,000 Volt High Voltage Amplifi-
ers Front and Rear Panel Connections and Indicators.

3. ID Module Connection - ID modules are sold as separate devices that identify the ampli-
fier characteristics to the Vision program. Here, the module has a sticky back that allows
it to be permanently affixed to the amplifier. The connection is made to the HVI as de-
scribed in Table 2 . The original ID modules connected through a parallel logic cable. In
more recent years the ID module has had an I°C (telephone-style) connector. In High-
Voltage Interface (HVI) instruments sold from April 2017, the ID module is integral with
the HVI and is user-programmable.

4. High-Voltage Interface (HVI) Connections - The High-Voltage Interface serves as the
central high-voltage instrument, interfacing and distributing signals to and from the Pre-
cision Tester, the High-Voltage Amplifier (HVA), the ID Module and the sample. It
passes a low voltage stimulus signal from the tester to the HVA, it returns a low voltage
record of the actual high voltage signal from the HVA back to the tester. It passes the
high voltage signal from the HVA out to the sample and passes the sample response to
the tester. It provides the tester and Vision software with identifying data and passes oth-
er identifying data from the HVA to the tester and Vision. It provides a central grounding
point for all instruments. In the 10 kV model, it allows switching of all these signals,
through Vision software configuration, to either of two possible connected HVAs. The 4
kV HVI limits the amplifier signal to 4,000 Volts and only allows a single amplifier to be
connected, but does provide a lower cost alternative. The 10 kV SC model is the only
model still sold. It offers a single channel to a single amplifier. (All models are still sup-
ported by Vision.) The primary purpose of the HVI is to provide high-voltage protection
to equipment and humans. The instrument detects high voltage on the return path, where
it cannot be tolerated and opens the Return path while disabling the output stimulus volt-
age to the amplifier and instructing Vision to stop measuring. Figure 1 shows the 4 kV
model connected to a sample at the front panel. The front panel provides connections for
high voltage out to the sample and the sample response signal. It also provides a power
switch and indicator (green LED) and a red LED that illuminates when high voltage is
present on the HV DRIVE port. The 10 kV HVI rear panel is shown in Figure 11, with
connections indicated. The 4 kV HVI is identical except that it does not have duplicate
connections for Amp 1 and Amp 2. Only a single amplifier is available. Table 3 presents
detail on the connections.
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Figure 8 - 10,000-Volt HVI Rear Panel and Connections.
Label Discussion
Power The Precision HVI power supply is self-switching between 120 V and 220 V. Damage to the HVI
from an improperly switched power supply is no longer a concern. NOTE: If you have and HVI pur-
chased before 2007, it may have a manual selection window for the supply voltage. Be sure to check
this selection before applying power to the unit.
Amp 1 A high voltage connector carrying the high voltage drive signal from High Voltage Amplifier 1. It is
HIGH connected directly to the high voltage output (HV OUT) on the front or rear panel of the amplifier.
VOLTAGE | The signal is passed through the HVI to the HV DRIVE port on the front panel and from there to the
sample. Selection between the Amp 1 and Amp2 drive signal is made in Vision software and
switched through logic connections between the Precision tester and the HVI.
Amp 1 This was originally a DB-25 connector that transmits digital logic to and from the Amplifier 1 ID
Comm. Module. It is connected to the ID Module shipped with the HVI. For several years this connection
has used an I°C (telephone-style) connector. From April 2017 HVI models, no logical connection is
made between the HVI and the ID Module. The functionality of the ID Module has been moved to
within the HVI and is user-programmable.
Amp 1 This BNC connector provides a low-voltage drive stimulus signal from teh tester to Amplifier 1. It is
Stimulus connected to the Stimulus port on the front or rear panel of the amplifier. This stimulus voltage is
multiplied by the amplifier gain factor to produce the high voltage output signal that is passed back
to the HVI from the Amp 1 HIGH VOLTAGE port. Amplifier 1 Stimulus is selected in the Vision
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software and switched by digital logic signal from the Precision tester to the HVI.

Amp 1
Monitor

This is a low voltage signal from High Voltage Amplifier 1 that indicates the actual voltage being
output by the amplifier divided by the amplifier gain factor. This port is connected to the Monitor
port on the rear of the amplifier. The reported voltage should be identical, or nearly identical, to the
Amp 1 Stimulus voltage. This voltage allows Vision to more accurately represent the stimulus on the
sample. The signal is passed to the Precision tester through the System HV MONITOR port. Ampli-
fier 1 Monitor is selected in the Vision software and switched by digital logic signal from the Preci-
sion tester to the HVI.

Ground

These are four green banana connectors tied directly to the HVI case forming a case ground. The
Precision tester, the HVI and the HVA must have their grounding connectors connected together. It
is also a very good policy to connect experimental apparatus such as probe stations, optical benches,
etc. to this common point.

System
Comm.

This was originally a DB-25 connector that establishes digital logic communication between the HVI
and the Precision tester. It was connected to the System Comm. DB-25 connector on the rear panel

of the tester. In recent years the DB-25 connector has been replaced by an I°C (tele-
phone-style) connector on both the HVI and the tester.

System
DRIVE

This BNC connector receives a low voltage stimulus waveform from the Precision tester. It is con-
nected tot he DRIVE BNC on the tester front or rear (normally rear) panel. The signal is routed to
Amplifier 1 or Amplifier 2 through Amp 1 Stimulus or Amp 2 Stimulus ports. The target amplifier is
selected in Vision software and switched by digital logic from the tester to the HVI.

System RE-
TURN

This BNC connector passes the sample response current from the HV RETURN port on the HVI
front panel to the Precision tester. The port is connected to the RETURN BNC on the tester front or
rear (normally rear) panel. The tester captures and integrates this signal and returns the data to the
Vision software for display, storage and analysis.

System HV
MONITOR

This BNC returns a low voltage signal from the amplifier to the Precision tester. It is connected to
the H.V. MON BNC on the tester rear panel. The signal is linearly related to the high voltage signal
present on the selected high voltage amplifier output by dividing that signal by the amplifier gain.
This value should be nearly identical to the low voltage stimulus signal provided by the tester. How-
ever, it provides a more accurate representation of the actual signal being applied to the sample. This
signal is passed through the HVI from either the Amp 1 Monitor or Amp 2 Monitor port. The port is
selected in Vision software and switched by digital logic signal from the tester to the HVIL.

Amp 2
HIGH
VOLTAGE
(Amp 2
Connections
are Not
Available on
the 4 kV
HVI or The
10 kV HVI
SC.)

A high voltage connector carrying the high voltage drive signal from Amplifier 2. It is connected
directly to the high voltage output (HV OUT) on the front or rear panel of the high voltage amplifier
#2. The signal is passed through the HVI to the HV DRIVE port on the front panel and from there to
the sample. Selection between the Amp 1 and Amp2 drive signal is made in Vision software and
switched through logic connections between the Precision tester and the HVI.

Amp 2
Comm.

This was originally a DB-25 connector that transmits digital logic to and from the Amplifier 2 ID
Module. It is connected to the ID Module shipped with the HVI. For several years this connection
has used an I°C (telephone-style) connector. From April 2017 HVI models, no logical connection is
made between the HVI and the ID Module. The functionality of the ID Module has been moved to
within the HVI and is user-programmable.

Amp 2
Stimulus

This BNC connector provides a low voltage drive stimulus signal from the tester to Amplifier 2. It is
connected to the Stimulus port on the rear panel of the amplifier. This stimulus voltage is multiplied
by the high voltage amplifier gain factor to produce the high voltage output signal that is passed back
to the HVI at the Amp 2 HIGH VOLTAGE port. Amplifier 2 Stimulus is selected in the Vision
software and switched by digital logic signal from the Precision tester to the HVI.

Amp 2

This is a low voltage signal from Amplifier w to the HVI that indicates the actual voltage being out-
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Monitor

put by the amplifier divided by the amplifier gain factor. This port is connected to the Monitor port
on the rear panel of the amplifier. The reported voltage should be identical, or nearly identical, to the
Amp 2 Stimulus voltage. This voltage allows Vision to more accurately represent the stimulus on the
sample. The signal is passed to the Precision tester through the System HV MONITOR port. Ampli-
fier 2 Monitor is selected in the Vision software and switched by digital logic signal from the Preci-
sion tester to the HVI.

External HV
Drive

A high voltage signal can be passed from an external signal generator, through the HVI and directly
to the sample connected to the HVI front panel HV DRIVE port. Making this connection is initiated
in Vision software and switched through logic connections between the Precision tester and the HVI.
Execute the HVI AUX Task to utilize this port. Only the 10 kV HVI has this capability.

External HV
Return

The sample response to a drive signal can be passed through the HV RETURN port at the HVI front
panel and out this port on the rear panel directly to an external instrument. In this case, the tester
does not capture the signal. Making this connection is initiated in Vision software and switched
through logic connections between the Precision tester and the HVI. Execute the HVI AUX Task to
utilize this port. Only the 10 kV HVI has this capability.

Safety Inter-
lock

These two banana connectors must be jumpered together to allow the HVI to operate and to allow
high voltages to be generated. A jumper is shipped in place with the HVI so that it is immediately
ready to operate. If the two banana connectors are not shorted during a test, the HVI cannot connect
high voltage to the HV DRIVE output on the front panel of the HVI. The Safety Interlock can be
used by the researcher to prevent high voltage generation unless specific safety conditions are met.

Table 4 — HVI Rear Panel Connections.

Figure 9 shows a complete set of connections between a Precision LC tester, a 4 kV HVI, an
ID Module and a Trek 609E-6 custom amplifier. Tables 4 and 5 Show the port connections
and connector/cable types required to connect the HVI to a tester and an HVA.
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Figure 9 - Full System Connections.

TEST SYSTEM HVI CONNECTOR TYPE
DRIVE System DRIVE BNC
RETURN System RETURN BNC
HV MON System HV MON BNC
System Comm. System Comm. DB-25 on Older Models
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12C on Later Models

POWER POWER POWER
GROUND GROUND BANANA
Table 5 — Tester-to-HVI Connections.
HVI HVA CONNECTOR TYPE
Amp | Stimulus Stimulus BNC
Amp 1 Monitor Monitor BNC
DB-25 on Older Models
AMP1 Comm. Unlabeled 12C on Later Models
Absent from April 2017
Amp 1 HIGH VOLTAGE HV OUT RED HV CABLE
POWER POWER POWER
GROUND GROUND BANANA

A.4 - A Note on High Voltage Cables
The cables that carry high voltage from the High Voltage Amplifier to the High Voltage Inter-
face and between the HVI and the sample come in two forms.

1) The cables with stiff wire with red insulation and plastic connectors on each end are lim-
ited to 4 kV testing. Lettering on the cable indicates that it is good to 25 kV or 30 kV DC,
but Radiant de-rates the voltage limit to 4 kV maximum. The reason is that the corners of
the triangle wave used to stimulate the sample during Hysteresis measurements carry
high-frequency components that will RF couple out of the cable to grounded metal above
the 4 kV amplitude. Only use the cable with the red insulation for tests at 4 kV and be-

low.

2) For use above 4 kV, Radiant sheaths the 4 kV cable in natural rubber tubing that looks like
water tubing. With the rubber tubing as extra insulation, the cable is safe to use up to 50
kV DC, but Radiant de-rates its voltage limit to 10 kV to prevent RF coupling from the

cable

There are two types of connectors on the high voltage cable. One type of connector is standard
on the HVI and HVAs. The other type connects to Radiant's High Voltage Test Fixture. It is a
high temperature connector that can withstand up to 230 °C. Therefore, high voltage cables for
use with the HVTF have different connectors at either end. The standard high voltage plug for
the HVI will not work witk the HVTF.

If you need to go above 230° C, contact Radiant. We offer a test fixture that will go up to almost
1000° C in a tube furnace. This fixture uses alumina sheathed nickel wire for the cabling inside

the furnace.

Table 6 — HVI-to-HV A Connections.

to ground metal.
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B - High-Voltage Operations - Measurement

In order to make a measurement above 500 Volts (200-Volts, 100-Volts or 10-Volts in some
Precision tester models), a High-Voltage Amplifier (HVA) must be connected to the Precision
measurements system through an accessory High-Voltage Interface (HVI) as described in the
preceding Tutorial page. A Measurement Task must then be configured to apply the high-voltage
signal to the sample and recover the sample response. Any Measurement Task can be configured
for high-voltage sample stimulus and the hardware need not be present or powered up to perform
the configuration. Note that although this Tutorial refers to Measurement Tasks, the Hardware
Tasks Waveform and DC Bias can also be configured to apply high-voltage stimulus to the sam-
ple.

CAUTION: For safety reasons it is recommended that the High Voltage Amplifier (HVA)
remain in the 'Off' or 'Standby' condition until the measurement is to be made.

This Tutorial will make use of the Hysteresis Task to demonstrate high-voltage measurements.
The principles are the same for any Measurement Task and you can substitute any Task of your
choosing into the process described. For simplicity, the Hysteresis Task is called from the Qui-
kLook menu. If you prefer you can program the Task into a Test Definition and run it in a Da-
taSet.

Step 1: Configure the Measurement Hardware

1. Ensure that an HVA is properly connected to the test system, through an HVI, as de-
scribed in Tutorial VII-A. Ensure that the Precision Tester port that the HVI is connected
to and the HVI channel that the HVA is connected to are known. Leave the HVA turned
off. Turn on the HVI. If Vision is already running, select "Tools->Hardware Refresh
(Alt-W)" or press <Alt-W>. Allow Vision to go through the startup procedure, detecting
and calibrating the tester. Any time the hardware status changes, Vision must be notified
by doing a hardware refresh. This will not be the case, below, when the amplifier is
turned on. By turning on the HVI and connecting it to the ID Module it appears, to Vi-
sion, as though the amplifier is connected and ready to go.
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Hardware Refresh (Alt+W)
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Reload Editor Test Definition on
i Show Measurement Stop Button
Abort Test Definition on Measure Task Error
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..Press <Al-W=
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HVIs and/or C5 2.5 current amplifiers do not need to be disconnected.

[¥] shew This Dizlog

Stop Measurement? i__ [

‘ Stop Measure Ramp Oflsets? H

Figure 1 - After HVI On, Do a Hardware Refresh.

2. Attach a high-voltage linear capacitor, or your own sample, to HV DRIVE and HV RE-
TURN ports on the front panel of the HVI.

Step 2: Configure the Task
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3. Open the QuikLook Hysteresis configuration dialog.

Hysteresis QuikLook E

Hysteresis QuikLook Measurement Setup | QuikLook Plot smp|
Hysteresis Task Mame (60 Characters Max) Amplifier Max Voltage Hyst Bias (V) Sample Area (cmZ) EI
yE P 9 u

2000.0-Valt/100.0 ms Hysteresis - Linear HV Sample | Set Amplifier Intzrnzl 7 1]

Drive Profile Type / Max ffi=ld (kW cm) Hysterasis Penod (ms) Sample Thickness (m)
133 J 1000 | 3
From File - .
glggdard Manapalar Click SetAmpIzﬁer to [7] Specify Proffe Max, Voliage Frequancy (Hz) Praset Loop ¢
Double Bipolar Enable ngh Voltage [ specify Prgfile Max. Field (kV/em) 1.002+000 Pre-Loop Delay (ms)
Monopalar Sine . 1000
Double Bipolar Sine [ Sel Run-Time Table Expon ] I Fpeview Profle ]
Inverse Cosine + 1 [T Run-Time TextFils Tabl .
10 PercentPulse urtime fedrie Ta¥e - Voltage Cannot be Adjusted above S00.0 Volts

enoes

Until External High-Voltage is Enabled
Intemal Reference Elements

Enable Rel Cap. I:I Enable Ref Femoelecinc
[ESensor Enabled nl.n oF (Max = 30 Vels) (Max = 12.0 Volts)
Sal Sansor? I_Sensur 2Enabled DEnahIE Raf Resistor FE Cap State
25 M-Ohm 0 1% (Max = 100 Volts) [] Can A Ensk
Manual

Center Data Before PMax, +Pr and +Ve Caleulation ‘:
|_" Smooth Data Before PMax. +Fr and £Ve Calculation Startwith Last Amp Value ¥
Auto Amplificztion |
[ SelHystarasis VDF Impoit pification |

I [T Read Data From Vision File

i Testing's Vol 1 ; Hysteresis Data vis

Hysterasis Version: 5.13.0- Radiant Technolagies, Ine.. 1993 - 3/29117

RADIANT,
v

TECHNOLOGIES, INC. et

oK | cancet | ply
Figure 2. High-Voltage Hysteresis Task QuikLook Configuration.

4. Click Set Amplifier to open the High-Voltage configuration subdialog.

5. Select External Amplifier and set HVI Comm Port and HVI Channel to reflect the actual
HVI and HVA hardware configuration.
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Internal/High Voltage Configuration ﬁ

 hJntemal Voltage Source

Set to ‘1” except for older model two-channel HVIs
with theintended HVA connected to channel 2.

Internal/High Voltage Conhguration ﬁ

Intemal Voltage Source
M| Extemal High Voltage "

Cancel

Selected Amplifier

oy Tk 609 10KV ‘
The attached amplifier, as specified by the ' / Set/Change Selected Amplifier
ID Module, will be displayed. In most cases / #
the display will be generic (10 kV Trek™).
In this example, the latest HVI model, with
an internal Id Module, is used. Here a more-
specific (*Trek 609B 10 kV*) model is

displayed. In this model HVI, the user can )
select a different amplifier model by clicking
Set’'Change Selected Amplifier.

Figure 2. High-Voltage Configuration Subdialog.

N\

Note that the HVI Channel control setting must match the hardware configuration and the
intention of the measurement. If Internal Amplifier is selected, the control is forced to '0'
and disabled. If External High Voltage is selected the control is enabled and preset to a
default value of '1' in each. The control must be set to '1' or '2', according to the hardware
configuration. A "2' may be selected for older-model two-channel 10 kV HVIs if the HVA
is connected to channel 2. Otherwise, and for most configurations, this value must be set
to 'l' for high-voltage measurements.

When the Set Amplifier subdialog is closed a warning will appear to ensure that every
component in the measurement is firmly connected to earth ground. "High Voltage"
will appear in the Amplifier control window of the main Task configuration dialog as in
Figure 3.

6. Set Max Voltage to the intended sample stimulus voltage. This value cannot be set above
500.0 until Amplifier shows "High Voltage". Set the intended Hysteresis Period (ms).
Note that all Internal Reference Elements are disabled.
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Figure 3. High-Voltage Configuration.

7. Once the amplifier is selected and the proper port and channel assigned, click the "Qui-
kLook Plot Setup" tab and configure the plot labels and options appropriately.
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‘ Hysteresis QuikLook MeasurementSemp| QuikLook Plot Setup ‘
Plot Title (60 Characters Max.) Plot Subtitle (60 Characters Max.) |:£‘
2000.0-Volt/100.0 ms Hysteresis - Linear HV Sample ‘ Tutorial #78 - High-Voltage Operations
PlotX Axis Label (60 Characters Max.) PlotY Axis Label (60 Characters Max.)
Voltage ‘ Polarization (UC/cm2)
User Self-Prompt (60 Characters Max) Data Label (32 Characters Max))
Show the Sample PMax (UC/cm2). ‘ Hysteresis Data ‘
Parameterto Append to Prompt Plot Filter
X-Axis Plot Options
N N charge (UC) Vs Voltage
Amp Voltage Gain E| (@) PlotVoltage Centering Centered Charge (IC) Vs Voltage
Area — ) PlotFisld (kV/cm) Capacitance (UF) Vs Voltage Centered Charge (UC) Vs Time
Branch Task: Looped Normalized Capacitance (IFfcm2) Vs Voltage Current(mA) Vs Voltage
Capacitor ID Sub le Dat Polarization Vs Time Current (mA) Vs Time (ms)
Comp Flir: File Averages ubsample L'ata Centered Vs Time Instantaneous Current (mA) Vs Voltage
Comp Flir: File Data Type Smooth Data C(UF)/V Vs Time Instantaneous Current (mA) Vs Time (ms)
Comp Fltr: File Points Normalized C{pF/em2)/V' Vs Time
Comp Flir: G.P. File Pulse 1Delay [/ Display Tabbed
Comp Flir: G.P. File Pulse 1 Delay Volts
Comn Flitr G P _File Pulse 1Fnahla
Comments (511 Characters Max,)
Tutorial #7b - Demonstrate the Hysteresis Task QuikLook High-Voltage configuration and execution for the Vision help pages. Do a 2000.0-Voltf100.0 ms standard bipolar -
measurement on 8 commercialparaelectric sample
L
: 3...
[ OK ] [ Cancel I Apply

LFigure 4. Hysteresis QuikLook High-Voltage Plot Configuration.

8. Double-check the tester/HVI/HVA connections. Connect the sample to the HV DRIVE
and HV RETURN connectors on the HVI. Turn on the Amplifier.

9. Click OK to make the measurement. Vision goes through a series of error checks before
voltage is applied. First it determines if the requested voltage is within the maximum
voltage of the amplifier at the specified port and channel. This is information taken from
the HVA's ID Module. However, the measurement may pass this test, even if there is no
HVA or HVI attached or powered up at the specified port and/or channel if the requested
voltage is less than the 500-Volt default value specified by Vision. If this test fails, the
measurement returns a failure flag to Vision and execution halts. If the Task is running in
a Test Definition, no further Tasks will execute.

If the first test passes, the software then checks for the presence of an HVI. If the HVI is
not found, a warning is presented after which the Task returns an error flag to Vision and
execution halts.

If the second test passes, the software looks for an amplifier on the specified HVI channel
whose voltage limit exceeds Max. Voltage. If the appropriate HVA is not found, the Task
returns an error flag to Vision and execution halts. Otherwise, the measurement is made.
Figure 5 shows the various warnings that may appear in the sequence the checks are per-
formed.
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Figure 5. Warnings Indicating Failed High-Voltage Checks.

Once the QuikLook measurement has been made, the results dialog will appear as normal
(Figure 6).
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Figure 6. 2000-Volt, 100 ms Data on a Paralectric Capacitor.
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VIII - Nesting Branch Loop

A - General Example

Note that these tutorials refer to common Vision terminology without definition. Terms and con-
cepts used were defined and practiced in earlier tutorials. Please proceed to this tutorial only after
performing earlier Vision training.

These two tutorials present an introduction to the Nested (or Nesting) Branch Loop Task. The
Task allows an outer Branch Loop to include one or more inner Branch Loops in its included
Task sequence. The Nested Branch Task does this by simply allowing standard Branch Tasks to
be included on its list of Target Tasks and terminates the Target Task either at the beginning of
the Test Definition or when another Nested Branch Loop Task is encountered. Hardware and Fil-
ter Tasks may adjust their behavior if they are in a Nested Branch Loop as presented in detail in
these tutorials. To this end they have had a control named Respond to Nesting Branch Reset add-
ed to them. This first tutorial presents an example that is general, but of less practical value.
However, it can be configured and executed by any user. It also makes use of two existing Tasks
- Create User Variable and Update User Variable - that may be little understood and under-used.
The second tutorial presents a more practical Test Definition, but one that operates an external
thermal controller through the GPIB Set Temperature Task. Users who do not operate an exter-
nal thermal controller may construct, but not exercise the Test Definition.

Step 1 — Add a User Variable - Make Task.
1. Clear the Editor of any Tasks in it.
2. Inthe Library open the "Program Control->User Variable" Folder and Subfolder.

3. Drag-and-Drop a User Variable - Make Task into the Editor .

4. Configure the Task as follows:

Task Name: "Create a Custom Loop Counter"
Custom Variable Name: "My Loop Counter"

Variable Type: Integer

Initial Value: Integer "0"

Comments: As Appropriate.

5. Click OK to add the Custom User Variable Task as the first Task in the Test Definition in
the Editor
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User Variable Name as it will
Appearin User Variable Lists

=X
X

Custom User Variable Creation

Make User Variable Task Name (6Qefaracters Max)

Create a Custom Loop Counter

OK || Cance |

Custom Varial ame

My Loop Counter

Variable Type Liatial Value
'@_."‘I.nteger Integer

‘ Export

Comments (311 Chara Max) [ ] Mo Executs
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that the Nested Bratich Task a

Make User Variable Version: 5.13.0 - Ediant Eechnologies, Inc., 2002 - 3/28/17

RADIANT/Z
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Typeis Integer

and Initial Valueis ‘0°
Figure 1 - Configuring the User Variable - Make Task.

Discussion:

This Task creates a Custom User Variable of the type and name specified and adds it to
the general User Variable list with the initial value specified. The purpose, here, is to
demonstrate the use of this Task. In the larger context of the tutorial, this is not strictly
necessary since the Nested Branch Task adds its own "Loop Counter - Nesting" User
Variable.

»  Custom Variable Name: This is the text value that will be used to represent the Cus-
tom User Variable in the User Variable list.

» Variable Type: Specifies the format of the Custom User Variable - Integer, Real, Text
or Boolean. Depending on the type selected, the appropriate /nitial Value control will
be enabled.

» Initial Value - Integer, Real, Text: The value the Custom User Variable is to take on
when added to the User Variable list. The appropriate control will be enabled based
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on the selection in Custom Variable Name .

Step 2 — Add a User Variable - Update Task.

1. From the "Program Control->User Variable" Folder and Subfolder, Drag-and-Drop a Us-
er Variable - Update Task into the Editor.

2. Configure the Task as follows:

Task Name: "Update Custom Loop Counter"
User Variable Type: Integer
Comments: As Appropriate.
User Variable Update Task Name (60 Characters Max) El
Update Custom Loop Counter | [ Ok J [ Cancel ]
A Export
Update Variable Type
@) Integer
— E [ Configure Update ]
I} Real
() Teat D No Execute
|/ Boolean
Comments (311 Characters Max.)
Tutonal #8a - Increment the Custom User Varable "My Loop Counter”. Thsi will be the -

Branch Target Task for the Nested Branch Loop Task.

Update User Vanable Version: 5.13.0 - Radiant Technologies, Inc., 2002 - 3/29/17

RADIANT//

- ITEn:HNn:t.nGles-. 1IN, t®

Figure 2 - Configure the Update User Variable Task General Dialog.
3. Click Configure Update to open the Integer Update subdialog.

4. Configure as follows:

User Variable to Update: "My Loop Counter"
Constant Operations->Increment by a Constant: | Selected
Increment/Decrment/Scale Constant: "1"
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Select Constant Operations—Increment by a Constant

Select “My Loop Counter”™

User Vanable to Updafe Teat-to-Integer Set Manually E
Select the Variable to be Updated ! Test Vahae to Integer | Marally Set at Bun Time

Note that this need not be a

]]:::p E:E‘e’ customvariabile added by the

Make User Variable Task E
ot but it is nat, this update
Hetumn CF . may be overvmtten by the

actiong of another Tagk.

- Con s E & Ny
3
. 4 e Cancel
Beturn Port - Sa = )
Ay Loop Counter | . |

ane Trrinhle 0 T Bit Mazking Operations
Single User Vasizble Operations . ) Set All Bits (0uFFFEFFFE) ) Stift Bits Right
St bo Breod Varigble : 1 -_-CIeaAﬂEnstﬂml Shift Bits Left
o = I Set Selected Bits it it T
Fead Vanable - Constant {7) Clear Setected Bits . 0
_) Read Variabie - Constant I Togzle Selected Bits
Eead Variable x Constant
Fead Varable / Censtant ! rrl—rrrrrrrrrrrrll_
DO0OO00OO00O00O0C0CCOoD
Set All Clear A
Twn User Variable Opemtions
) AvVariable + B Vasiable : Validate the Configuration
(") AVariable - B Variable :
(2} AvVariable s B Variable
AVariable ' B Vanable

| | -\I'I..I Count —'Lt'T. ‘CFW; +1
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Figure 3 - Configure the Update User Variable Task Integer Dialog.

Discussion:

The first dialog of Figure 2 is simply used to select the type of the User Variable that is
to be updated. Depending on the type selected in User Variable Type , the Configure Up-
date button will open the appropriate type-specific subdialog. The Integer configuration
dialog appears in Figure 3.

»  User Variable to Update: This contains a list of all integer User Variables currently
registered with Vision. A single entry from this list must be selected. The value in this
entry will be updated by the Task.

» Constant Operations::Increment by a Constant. This specifies the operation to be
performed by the User Variable Update Task. This is one of many possible selections.
Making any selection in the Constant Operations list enables the Set to a Con-
stant//Increment/Decrement/Scale by a Constant/Divide by a Constan controls.

» Increment/Decrement/Scale Constant. The value by which to adjust (in this case, in-
crement) the selected User Variable.

* Unlabeled : The unlabeled control at the bottom of the page indicates, in plain Eng-

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual

lish, the update operation that will be performed on the selected User Variable.

Things to Note:

1. The Update User Variable Task operates on any User Variable, not just user-created
Custom User Variables. If operating on a User Variable inserted by some other Task,

be aware that that Task may also adjust and update the User Variable.

2. This is the Target Task for the Nested Branch Loop Task in this demonstration.

3. The Nested Branch Loop Task will use the Custom User Variable "My Loop Coun-
ter" as its Branch Logic User Variable. This is not strictly necessary. The Custom Us-
er Variable "Loop Counter - Nested" is added by the Nested Branch Task and serves
the same function to the Nested Branch Task as the User Variable "Loop Counter"
does for the Branch Task. The purpose of including the Custom User Variable Tasks
(Create and Update) is to demonstrate their use and utility and to provide an appropri-

ate Branch Target for the Nested Branch Task.

Step 3 — Add the First Hysteresis Task.

1. From the "Hardware"->"Measurement"->"Hysteresis" folder in the Library, move a

standard Hysteresis Task into the Editor.

2. Configure as follows:

Task Name: "Multi-Volt/10.0 ms Hysteresis 1 - Reset"
Max Voltage: 5.0

Hysteresis Period (ms): 10.0

Enable Ref. Cap.: Checked

Respond to Nesting Branch Reset: Checked

Comments: As Appropriate
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Hysteresiz Task Name (60 Chars Max) Amplifier Max Voltage Hyst. Offzet (V) Sample Area (em2) m
Multi-Volt/10.0 ms Hysteresis 1 - Reset | " SetAmpifies | Intemal 5 | 0 ‘ 0.0001

Drive Profile Type Max Field (kV/em) Hysteresis Perod (ms) Sample Thickness (jum)
Standard Bipolar T, 16667 | 10 03 h
From File 5.0 Volts/10.0 ms i -
Standard Monopelar
Sine P E Specify Profile Max_ Voltage Frequency (Hz) E PresetLoop

Double Bipolar Specify Profile Max. Field (kV/cm Pre-Loop Delay (ms)
:\Ioﬂo'pulz Sine F Center Data Before PAlax =Pr E P ¢ ) 10061002 1000

Double Bipolar Sine and =Ve Calculation Preview Profile
Inverse Cosine + 1 -

Set Run-Twme Export [
10 Percent Pulse
Al Zeroes [ Run Time Text File Table Check Enable Ref. Cap, or
Attach Your Own Sample
Intemal ents
Set Sample Info [7F 5l Ret. Cap. [ 7] Enable Ref. Ferroelectric
-3 fax = 12.0 Vol

Adpust Params I_ Adjust Parameters in a Loop LOnF (Max = 30 Volts) o ts)

- [] Enable Ref. Resistor FE Cap State

| SetSemsor | [™] Senqy Enabled 25 M-Ohm =0.1% [7] Cap &Eashi

Mo n__ - 1 (Max = 100 Volt

Set Sensor 2 I_ Sensor 1 d 5) |_ ~an B Ensl
Set Hysteresis VDF Import -
{ ; i Start with Last Value

[] Read Data From Vision Fie Adjust Parameters in a Loop will - lm:';aﬁm I% i

be Checked After Configuration Below — :

Comments (511 Characters Max ) Manual Respond to Nesting Branch Reset
Tutonal #3a - Demonstrate the Hysteresis Task confizuration and execution for the Vision help pages. Perfo 2.0-%olt/'10.0 ms standard bapolar A
measurement on the 1.0 nf Internal Reference Capacitor. Increment the test voltage by 1.0 Volt in a Branch Jop. Reset the voltage in a Nested
Branch Loop -

[] Smooth Data Before <Pr and <V

| No Esecute
o i : | 0K | CancelPlot
Hysteresis Version: 5.13.0 - Radiant Technologies, Inc_ 1999 - 3/29/17 L
Ensure that Response to Nesting Branch Reset RADIANT 7
: 'e__'" is Checked TECHNOLOGIES, INC, e

Figure 4 - First Hysteresis Task Configuration.

Discussion:

This is a conventional Hysteresis Task configuration as seen in the earlier tutorials. The
Task will be configured to adjust Voltage in a Branch Loop in the next step. In this
demonstration the 1.0 nF Internal Reference Capacitor is to be measured. The key thing
to note is that the control labeled Respond to Nesting Branch Reset is checked. When the
Nesting Branch Task executes, it sets a Boolean "Reset" User Variable to true. When the
Hysteresis Task detects the variable set to "True" it will reset any parameter that is ad-
justed in a Branch Loop to its original state (here, the Voltage to 5.0-Volts) provided Re-
spond to Nesting Branch Reset is checked. Any subsequent standard Branch Task will set
the "Reset" User Variable to false, so that the parameter may be adjusted in the inner

loop.
Step 4 — Configure Parameter Adjustment.

1. On the Hysteresis Dialog click Adjust Parameters.
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2. Configure the subdialog values as follows:

Adjust Hysteresis Volts in a Loop: Checked
Adjust by Incrementing: Checked
Voltage Increment: 1.0
Adjust By User Variable: "<<None>>"
5 - e
Adjust Hysteresis Parameters in a Loop I‘ﬁ
i A a— - e J

Period Adjustment Voltage Adjustment

|:| Adjust Hysteresis Period (ms) in a Loop Adjust Hysteresis Volts in a Loop

H I [T Adjust by Scaling Adjust by Incrementing

Voltage Increment)

Adjust By User Vanable

[ A =
Amp Voltage Gai
§| Set"Adjust by User Variable" —‘:_IEI; oltage han
to "<<None>>" to do ¢ : =
C tor ID B
B historical adjustment based on Dia::-{a:ct:lor I
the previous value. Die Row
Drive Ch 1
Select a valid User Vanable to Dri:.': PO:mE
adjust based on the current Drive Voltaze
value of the selected User Hardware: Error
| \ana.ble instead of the Hysteresis: A (Loop Area)
§| previous value of the Hysteresis: CMax-Eff
[FErTiEEE Hysteresis: Current Period
Hysteresis: Current Volts N |
|

| ok || canca |

Fig{lre 5 - Hysteresis Voltage Incrementing Configuration.

Step S — Add the Second Hysteresis Task.

3. From the "Hardware"->"Measurement"->"Hysteresis" folder in the Library, move a stand-
ard Hysteresis Task into the Editor.

4. Configure as follows:

Task Name: "Multi-Volt/10.0 ms Hysteresis 2 - No Reset"
Max Voltage: 5.0

Hyst. Period: 10.0

Enable Ref. Cap.: Checked

Respond to Nesting Branch Reset: | Unchecked

Comments As Appropriate
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Hysteresis Task Name (60 Chars Max ) Amplifier Max Voltage Hyst. Offset (V) Sample Area (em2) m
fult-Volt/10.0 ms Hysteresis 2- NoReset | [ guq ampufier | Intemal ‘ 5 | 0 ‘ 0.0001
Dmive Profile Type Max Field (kV/em) Hysteresis Peniod (ms) Sample Thickness (pum)
Standard Bipolar 166.67 | 10 ‘ 03 |
From File
Standard Monopolar
Sine P % Specify Profile Max Valtags Fraquancy (Hz) ELPM*;? I;wp )
Double Bipolar Specify Profile Mas. Field (KV/em) -Loop Delay (ms
Monopolar Sine [ Ceter Data Before PMias <3¢ 1.00+002 1000
Double Bipolar Sine ! and £V Calculation Preview Profile
Inverse Cosine + 1 -
10 Percent Pulse [ Set Run-Teme Export ]
All Zeroes [ Run-Time Text File Table
Intemnal Reference Elements
Set Sample Info Enable Ref. Cap. | "] Enable Ref. Ferroelectric
Adpust Params I_ Adjust Parameters in a Loop L0 aF (Max =30 Volts) =120%iz)
e [] Enabie Ref. Resistor FECap
| SetSemsor | [™] SensorEnabled 2.5 M-Ohm £0 1% [ ca
Moo = 1 (Max = 100 Volts)
SetSenser2 | [T Sensor2 Enabled [[] ca
Set Hysteresis VDF Import
L Lnp Start with Last Amp Value 7]
[ | Read Data From Vision File ¥

Auto Amplification E
c ents (511 Characters Max) Manual Respond to Nesting Branch Reset

Tutonal =3a - Demonstrate the Hysteresis Task confizuration and execution for the Vision help pagwgh 10.0 ms standard bepolar A

measurement on the 1.0 nf Intemal Reference Capacitor. Increment the test voltage by 1.0 Volt in a Branc op. Do not reset the voltage in a Nested
Branch Loop

[] sSmooth Data Before <Pr and £V

_| No Execute
o ) . _ [ ok | CancelPlot
Hysteresis Version: 5.13.0 - Radiant Technologies, Inc_, 1999 - 3/20/17
Ensure that Response to Nesting Branch Reset RADIANT /7
z.:' is Not Checked TECHNOLOGIES, INC.

Figure 6 - Second Hysteresis Task Configuration.

Discussion:

When the Task is placed in the Editor it will be pre-configured. Task Name and Com-
ments will need to be updated. The only configuration change is to uncheck Respond to
Nesting Branch Reset. In this case, the Task will continue to increment the Voltage re-
gardless of the state of the Nesting Branch Task "Reset" User Variable.

Step 6 — Add a Collect/Plot Filter Task.

1. From the "Filters"->"Collect/Plot" folder in the Library, move a Collect/Plot Filter to Edi-
tor.

2. Configure the main tab as follows:
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Task Name: "Multi-Volt/10.0 ms Hysteresis Data 1 - Reset"

Data Type: "Hysteresis"

Task Selector: "Multi-Volt/10.0 ms Hysteresis 2 - No Reset" and
"Multi-Volt/10.0 ms Hysteresis 1 - Reset"

Add Task: Click to select Tasks in Task Selector

Respond to Nesting Branch: Checked

Comments As Appropriate

Collect/Plot Filter Setu [

Collect/PlotFiter Setup | Collect/Plot Plot Setup |

Collect/Plot Filter Task Name (60 Characters Max) !
CPF:1Multi-Voli10.0 ms Hysteresis Data 1 - Reset “Hysteresis™ Data i'_"}rpe

[ From outside a loop, accumulate data from inside the |
Data Type Task Selector
Collect/Plot Filtar Muli-Voly10.0 ms Hysteresis 2 - No Resat (X)

Simple Pulse
PUND

General Pulse
Leakage
Charge

Piezo

Piezo-D

Custom Measurament
Hystlaresis Filler
Cv

Advanced GV
I

RTEEA Impaort Filter
RTE000 Import Filtar '
Single-Trace Loop Average Filter Selects Multiple

Multi-Trace Average Filter Independent tems

Single-Trace Math Fil
Twa-Trace Math Fiter [T Time, Mot Vohs, As X Select Both Tasks and

Click 4dd Tusk

Sensor Collect/Plot Filter
Parasitics [ setcollecyPlot VOF Impent |

Compensation Filter Read Data From V Fil
Multi-Trace Loop Average Filter ,_ Fed e e e

Single-Point Filter
Subsample Filter ’ - .
Smoathing Filter SetRun-Time Table Export

iezo F
Kg\f:n:ﬂ:rpiem l_ Run-Time Text File Table
Transistor Current
Transistor IV

[F] MoExecute
Comments (311 Characters Max) Respond to Mesting Branch Reset

10.0 mg/Muli-Violt Hysteresis data in a Nesled Branch Loop. Reset the plot gi&r nested Branching.

Tutarial #3a - Demanstrate the Collect/Plot Filter Task configuration and exscutigrftor the Vision help pages. Append - ‘

Export
C/P Filter Version: 5.13.0 - Radiant Technologies. Ing, - 328117

Check RADIANT 7 ‘

Respond to Nesting Branch Reset TecHNOLDBIES. nc. —dd

| camcel
Figure 7 - First Collect/Plot Filter Task.

Discussion:
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The Task is configured to collect the data from both the preceding Hysteresis Tasks. By
checking Respond to Nesting Branch, the Task will generate a new plot, even in Append
Mode, when the Nested Branch Task "Reset" User Variable is "TRUE".

3. Click the "Collect/Plot Plot Setup" tab and configure as follows:

Plot These Data: Checked
Append These Data to Previous Data Taken in a Branch Loop: Checked
Labels: As Appropriate
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; - e —
Collect/Plot Filter Setup [——
| Collect/Plot Fiter Setup  Collecy/Plot Plat Seup
[ Plot These Data EI

pend These Data to Previous Data Taken Inside 3 Loop

Plot Title (60 Characters Max)

Multi-Volt Hysteresis Input- 1.0 nF Linear Reference Sample

Plat Subfitle (60 Characters Max )

Append Data - Reset Plot in a Nested Branch Loop

Plot X Axis Label (60 Characters Max)
Voltage

PlotY Axiz Label (60 Characters Max)
Palarization (pCfcm2)

Export Meta Data at Run-Time
These are Checked ] Ex
[ Export JPEG at Run-Time

[ Export Bitmap at Run-Time

& Mame Browse 1o File

.

[ Caneel l Apply
Figure 8 - First Collect/Plot Filter Task Plot Configuration.

Step 7 — Add a Standard Branch Task.

1. From the "Program Control"->"Branching" folder in the Library, move a Branch Task to
Editor.
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2. Configure the Task as follows:

Task Name: "Inner Branch Loop 1"
Parameter to Compare: | "Loop Counter"
Comparison: '<="
Integer: "3"
Branch Point Task: "Multi-Volt/10.0 ms Hysteresis 1 - Reset"
Select Branch Task: Click to Select the Branch Point Task
Comments As Appropriate
Branch Task Name (60 Characters Max) Set “Loop Counter™ <=3 EI
Inner Branch Loop 1 @) Branch On True

_ Branch On False
Real 1016 ary

LotID false

My Loop Counter £

Pomnts )

Retum Channel . J=] Use Tolerance

Return Port =

Parameter to Compare

Hysteresis: -Pr
Hysteresis: Ve
Hysteresis: -Ve
Hysteresis: Vertical

Sample Name User Variable Limit Selection

Tesk: Configuraion Date/ Time
Task: Configuration Day Cr]D :
Task: Configuration Hour Die Cohumn E-
Task: Configuration Minute Die Row

Task: Configuration Month Drive Channel

Task: Configuration Second Drive Port

Task: Configuration Year * | Hardware: Emor -

if Loop Counter <= 3, then Branch ‘

Branch Point Task

CPF:1Muiti-Volt/10.0 ms Hysteresis Data 1 - Reset
Multi-Volt/10.0 ms Hysteresis 2 - No Reset

Select Branch Target l_ No Execute

Branch Loop Limit

Select “Multi-Volt/10.0 ms Hysteresis 1 — Runaway Branchig Will Stop After
Reset” and click Select Branch Target mm';mo;tﬁﬁfo

Comments (311 Characters Max.) Set to '0' to Disable

Tutonal #Ea - Demonstrate the Branch Task configuration and execution for the Vision help pages. Retum execution to -
the first Hysteresis Task until "Loop Counter” > 3.

Esport - OK [ cancer |

Branch Version: 5.13.0 - Radiant Technologies, Inc_, 1999 - 3/20/17

RADIANT/7 ‘

e TECHNOLOGIES. INC.
:;

| Figure 9 - First Inner-Loop Branch Task.

Discussion:

The Branch Task configuration is familiar from several earlier tutorials. The Task will it-
erate the Branch Loop as long as the "Loop Counter" User Variable, added by the Branch
Task, is less than or equal to three. There will be a total of four iterations. Execution is re-
turned to the first Hysteresis Task in the Test Definition. There are two new things to
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note, here. First is that the Branch Task will set the Nested Branch Task "Reset" User
Variable to "FALSE" for the benefit of the Tasks within its Branch Loop. The second is
that the Nested Branch Task will reset the "Loop Counter" User Variable to one so that
the inner loop will completely reexecute.

Step 8 - Add a Second Inner Branch Loop
Repeat Steps 3 through 8. Make the following changes:
1. Name the Tasks:

1. "Multi-Volt/10.0 ms Hysteresis 3 - Reset"

2. "Multi-Volt/10.0 ms Hysteresis 4 - No Reset"

3. "Multi-Volt/10.0 ms Hysteresis Data 2 - No Reset"
4. "Inner Branch Loop 2"

2. Inthe "Multi-Volt/10.0 ms Hysteresis Data 2 - No Reset" Collect/Plot Filter, select "Mul-
ti-Volt Hyst 4 - No Reset" and "Multi-Volt Hyst 3 - Reset" in Task Selector.

3. Inthe "Multi-Volt/10.0 ms Hysteresis Data 2 - No Reset" Collect/Plot Filter, uncheck
Respond to Nesting Branch .

4. Inthe "Multi-Volt/10.0 ms Hysteresis Data 2 - No Reset" Collect/Plot Filter, adjust plot
labels if necessary to indicate "No Nesting Branch Reset" .

5. In the "Inner Branch Loop 2" Branch Task, select "Multi-Volt Hyst 3 - Reset" as the
Branch Point Task.

Step 9 — Add a Nesting Branch Task.

1. From the "Program Control"->"Branching" folder in the Library, move a Nesting Branch
Task to Editor.

2. Configure the Task as follows:

Task Name: "Multi-Volt Hysteresis Nesting Loop"
Parameter to Compare: "My Loop Counter"

Comparison: <"

Integer: "3"

Branch Point Task: "Update Custom Loop Counter"
Select Branch Task: Click to Select the Branch Point Task
Set "Reset" Flag: Checked

Comments: As Appropriate
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Nesting Branch Setup . |

Nesting Branch Task Neme (60 Cheracters Maxy  S€t “MY Loop Counter” <3 E
1@/ Branch On True

() Branch On False
[ true
false
Hardware Present -

Hardware: Esror S

Hysteresis: A (Loop Area) 0 .
Hysteresis: ChMax-Eff |—| Use Tolerance

Hysteresis: Current Period

Mults-Volt Hysteresis Nesting Loop

Parameter to Compare

Capacitor ID

Dig Column

Die Row

Dinve Channel
Drive Port -~
Dnve Voltage

n

Hysteresis: Current Volts User Vanable Limit Selection
Hysteresis: Honzontal Shift
Hysteresis- Offset -
Hysteresis: Phlax apactior

- . Die Column
Hysteresis: Pr Die Row i
o B s

- ) Drove Port

Hysteresis: -Ve
Hysteresis: Vertical Shift
Loop Counter

Loop Counter - Nesting
Lot ID

Hardware: Emror

Loop Counter

Loop Counter - Nesting
My Loop Counter

Points
-
Nastinn Beamat Tasle T anasd ™ | Retum Channel

if My Loop Counter < 3_ then Branch

Branch Point Task
Mult-Velt’10.0 ms Hysterests 3 - Reset - [ Select Branch Tarzet 7 - "
Inner Branch Loop | 4 arget | [T Set"Reset” Flag
CPE-IMulti-Volt/'10.0 ms Hysteresis Data 1 - Reset
Multi-Velt/'10.0 ms Hysteresis 1 - No Reset
Multi-Volt10.0 ms Hysteresiz 1 - Reset
Update Custom Loop Counter
Ceasta 2 Cuctoml

Comments (511
Tutonal #8a - Demonstrate the Nesting Branch Task configurafion and execution for the Vision help pages. Retum -

- S
oK | Cancel

ologies_Inc 2008 - 3/28/17

o nnntar

Nesting Branch Version: 5.13.0 - Ra

Select “Update Custom Loop RADIANT/7
Counter” and click Select Branch T&Jgﬂ' TECHNOLOGIES. INC. el

Figure 10 - Nesting Branch Task.

Discussion:

Configuration of the Nesting Branch Task is nearly identical to that of the Branch Task.
There are two primary differences. First, the Branch Point Task list includes all previous
Tasks, including Branch Tasks, allowing inner Branch Loops to be contained within the
Branch Loop defined by the Nesting Branch Task. The Branch Point Task list stops ei-
ther at the first Task in the Test Definition or at the first earlier occurrence of another
Nesting Branch Task. The second difference is that the Task configuration includes a Set
"Reset" Flag control that will cause Nesting Branch Loop "Reset" to be enabled or disa-
bled. This flag should almost always be checked allowing enabling/disabling to be within
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the purview of the enclosed Tasks.
Step 10 — Create the DataSet.
1. Using any method open the New DataSet dialog.

2. Configure the DataSet as follows:

DataSet Name: "Tutorial #8a - Nesting Branching"

DataSet Path: "c:\datasets\tutorial #8a - nesting branching"
Experimenter Initials: As Appropriate

Comments As Appropriate - Optional - Not Recommended

o s I ==

Please answer the following questions. After selecting OK a new DataSet will be
created under the path that you specified.

DataSet Name*  Tutorial #8a - Nesting Branch

Data%et Path* cldatasets\tutorials\tutorial #8a - nesting branch.d |

m“m“ SPC | 34 Characters

Comments

*Required Fields

: .5-“

Figure 11 - Nesting Branch DataSet Creation Dialog.

NOTE: The DataSet Path control is automatically updated to assign the DataSet Name
value as the DataSet File Name, with a *.dst extension.

Step 11 — Execute the Test Definition.
1. Using any appropriate method, move the Test Definition from the Editor to the CTD.

2. Name the CTD "General Nesting Branch"
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-

Rename CTD

===

You can change the name of the current test definition. This helps differentiate tests setups
(30 characters max. for DataSets created before Vision 5.3.0. Otherwise 60 Characters Max)

General Nesting Branch

Vi

Cancel

Figure 12 - Nesting Branch CTD Name.

3. Using any appropriate method, execute the Test Definition.

Discussion:

440

On execution, the Create a Custom Loop Counter Task first creates the "My Loop
Counter" integer User Variable and adds it to the User Variable list with the initial val-
ue 0. The Update Custom Loop Counter Task then immediately increments the value to
1. The execution then proceeds as in Table 1.

"My Loop "Loop Hyst. 1 Hyst 2 Filter 1 New Hyst 3 Hyst 4 Filter 2
Counter" Counter" Volts Volts Plot Volts Volts New Plot

1 1 5.0 5.0 Yes - - -
2 6.0 6.0 No - - -
3 7.0 7.0 No - - -
4 8.0 8.0 No - - -
1 - - - 5.0 5.0 Yes
2 - - - 6.0 6.0 No
3 - - - 7.0 7.0 No
4 - - - 8.0 8.0 No

2 1 5.0 9.0 Yes - - -
2 6.0 10.0 No - - -
3 7.0 11.0 No - - -
4 8.0 12.0 No - - -
1 - - - 5.0 9.0 No
2 - - - 6.0 10.0 No
3 - - - 7.0 11.0 No
4 - - - 8.0 12.0 No

3 1 5.0 13.0 Yes - - -
2 6.0 14.0 No - - -
3 7.0 15.0 No - - -
4 8.0 16.0 No - - -
1 - - - 5.0 13.0 No
2 - - - 6.0 14.0 No
3 - - - 7.0 15.0 No
4 8.0 16.0 No

Table 1 - Voltage and Plot Seque

ncing.
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Hysteresis Tasks 1 and 3 range between 5.0 and 8.0 Volts and repeat the range over three
total (outer branch) iterations. These are configured to respond to the Nested Branch "Re-
set" User Variable flag. Hysteresis Tasks 2 and 4 range between 5.0 and 16.0 Volts over
the entire experiment. These are configured not to respond the Nested Branch "Reset"
flag. Collect/Plot Filter 1 produces three plot windows, each with eight traces. Each plot
is composed of two input Tasks over four inner Branch iterations. The first plot has two
sets of data that range over 5.0 to 8.0 Volts. The second plot has one set of data that rang-
es over 5.0 to 8.0 Volts and another that ranges over 9.0 to 12.0 Volts (Figure 13). The
final plot shows 5.0 to 8.0-Volt and 13.0 to 16.0-Volt data. This Task is configured to re-
spond to the Nested Branch Task "Reset" flag. The second Collect/Plot Filter is not con-
figured to respond to the Nested Branch Loop "Reset". This Task produces a single plot
with 24 total traces. This includes four sets of traces at 5.0 to 8.0 Volts and one set each
at 9.0 to 12.0 Volts and 13.0 to 16.0 Volts (Figure 14).

v Collect/Plot Filter - Regraphed Data e el ™

Folarzation (pCfom)

100+

50

50

~1004

Multi-Volt Hysteresis Input - 1.0 nF Linear Reference Sample
Append Datz- Do Not Resst BlotinaNested Branch Loop | irmeti ittt L i

Task Type: Collect Plot Filter
Task Name: Multi-Volt/10.0 m
Ault-Volt'10.0 ms Hysteresis 3 - Reset: Polarization {pCic Execution Count: 1

b

[

Mult-valt/ 10,0 ms Hysteresis 4 - Mo Resst: Polarzation (b

g

=

SEDBEIR IR Serup <
Plot Data on Filtering

1

Input Task Type: Hysteresis
Input Tasks: 2

Task Type: Hysteresis
Task Name: Multi-Volt'10.0 m
Execution Count: 1

— Setup —

Profile: Standard Bipolar

Vax: 3.00

Hysteresis Time: 10.000000 (m _

1 L 1 L L 1 1 1 L 1 1 L 1 L 1 1 1 1 L 1 1 1 1 L 1 1 1 Procot Enahlad
-10 5 ) 5 10 4 1 b

Waoltage

T
rrrrrrrrrrrrrrrrrrrrrrrrirnria

Figure 13 - Reset Append Data - Outer Loop Two.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 442

i Collect/Plot Filter - Regraphed Data o ) ]
Multi-Volt Hysteresis Input - 1.0 nF Linear Reference Sample
Append Datz - Do Not Resst PlotinaNested Branch Loop | imit ittt it b bt et it i
l;ltil-\"olb'-:l.:l ms Hysteresis 4 - Mo Resst: Polarization (p Task I:}’pE: Co]le_ct "Plot Filter
&1 Task Name: Multi-Volt/10.0 m
Mult-violt/10.0 ms Hysteresis 3 - Resst: Polarzation {pC/c Execution Count: 1
1504
C R Seru_p <
ook Plot Data on Filtering
. C Input Task Type: Hysteresis 3
‘E st Input Tasks: 2
s F
EX P L g T
§ Task Type: Hysteresis
E C Task Name: Multi-Volt/10.0 m
2 e Execution Count: 1
B . A - B
i .:.;)-E - SEtIJ.p —_
o Profile: Standard Bipolar
P VMax: 5.00
n Hysteresis Time: 10.000000 (m _
| I TN T T N O N [ N D N N U N T T T Prazet Fnahlad
15 10 3 [} : 10 15 4 T P
Voltage

Figure 14 - No Reset Append Data - Quter Loop Three (Final Plot).

Step 12 — Re-execute the Test Definition and Examine the Data in the DataSet
Archive as Desired.
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This tutorial continues the lessons of Tutorial VIII-A by presenting a more practical example of
Nesting Branch Loop applications. However, this example makes use of the Set Temperature
Task. Although the Task is available to all users, it is only useful to those who are able to control
one of the external thermal controllers that have been programmed into the Task. This tutorial is
very nearly identical to Tutorial VIII-A. It simply replaces the User Variable - Create and User
Variable - Update Tasks with the Set Temperature Task at the beginning of the Test Definition.

443

B - Practical Example

The Set Temperature Task becomes the Target Task for the Nested Branch Loop Task.

Step 1 — Add a Set Temperature Task.

1. Inthe Library open the "Hardware->External Instruments" Folder and Subfolder.

2. Drag-and-Drop a GPIB Set Temperature Task into the Editor .

3. Configure the Task as follows:

Task Name: "Control the XXX Chamber"
GPIB Address: As Required

Thermal Controller Type: As Required

Set Temperature: Checked

Temperature (°C):

50.0 or some appropriate initial value

Adjust Temp in a Loop:

This will be checked after additional configuration discussed below.

Set Ramp Rate: Checked if available and desired.

Ramp Rate: Appropriate Value, if available and desired.

Use Stability Delay: Checked if Desired

Stability Delay (s): Appropriate value if Use Stability Delay is Checked.
Tolerance: Appropriate Non-Zero Value

Respond to Nesting Branch Reset: [ Unchecked

Comments: As Appropriate.

4. Click OK to add the Set Temperature Task as the first Task in the Test Definition in the

Editor
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Set Temp. Task Name (60 Chars Max) GPIB Address (0-31) GPIB Secondary Address GPIB Device E?l'l
ol the Delta 9023 Chamber (Delta 8010 Controller) 3 | 0 | 0
Thermal Controller Type E Do Not Monitor Oo(rd;;ab:;? GPIBO
Delta 2010 A :etmp“a““ Eomess
Sigma — E
NT-1700/2000 Temperature
Sun Temperature (*C)
MDC s0 |
Eiinmkzmm%is%nis% Set Adjust Temp | [#] Adjust Temp. ina Loop
Instec STC200 [ 15t Rasup Rate Set Adjust Ramp | [ ] Adjust Ramp Ratein a Loop
Eurotherm Ramp Rate (°C/mit)
Delta 2013 = &
Blue-M
REX-F400/700/900
ESPEC
Place Holder
User-Defined
MME K20
Quantum 6000
Lakeshore 340 b
Oxford ITC503
Omega CNil6 [#]Use Stability Delay
Lakeshore 330 Stability Delay (s)
Lakeshore 335 (Serial)
Lakeshore 331 - 30 |

Tolerance *C
03 0.0 to 2.0 *°C - 0.1 °C Precision
0.0 *C is not recommended
Respond to Nesting Branch Reset

Comments (311 Characters Max.)

Tutorial #8b - Demonstrate the Set Temperature Task configuration and execution for the Vision help pages. Control -
the Delta %023 thermal chamber with a Delta 010 thermal controller at GPIB Address 3. Set the initial temperature to 30°

C. Increment the temperature by 10.0° C in a Branch Loop. Temperature is "set” at target £0.5° C. Temperature must

remain within =0 5% C for 30 seconds.

Export D No Execute
[ OK ] l Cancel l

Set Temp. Version: 3.13.0 - Radiant Technologies, Inc., 2002 - 3/29/17

RADIANT/Z

: 3.;. I-rscnnnt.nalee-. INC, et

Figure 1 - Configuring the Set Temperature Task.
Discussion:

The configuration of the Set Temperature is highly variable and dependent on the cir-
cumstances of the user. Figure 1 serves as an example. The following list points out the
controls that are required for this tutorial.

* GPIB Address: This is a required value for most thermal controllers. Some are con-
trolled directly through a serial connection. This is the GPIB Address (0-31) of the
thermal controller. By default the address is '5' and, if no other instruments appear on
the GPIB bus, it is recommended that the thermal controller address be permanently
set to '5".

*  Thermal Controller Type: Select your thermal controller. The appropriate selection is
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required. The availability of some of the other controls will depend on this selection.
Set Temperature: This control must be checked. For thermal controllers that allow
ramp rate setting, the execution can be made to just set the ramp rate by unchecking
this control.

Temperature (°C) : An appropriate initial value must be set in this control. Ensure
that the value is such that the combination of initial value, Branch Loop adjustment
and total iterations do not combine to order a temperature that is beyond the capabil-
ity of the thermal controller being used.

Set Adjust Temp/Adjust Temp in a Loop : These are discussed in Step 2 .

Set Ramp Rate : This control is enabled only for certain thermal controller selections
in Thermal Controller Type . If enable and desired, check this control.

Ramp Rate (°C/min.) : This control is enabled only for certain thermal controller se-
lections in Thermal Controller Type and only if Set Ramp Rate is checked. Set an ap-
propriate ramp rate if desired.

Set Adjust Ramp/Adjust Ramp Rate in a Loop. This control is enabled only for certain
thermal controller selections in Thermal Controller Type and only if Set Ramp Rate is
checked. If desired and available exercise the ramp rate adjustment subdialog to allow
the ramp rate to be adjusted in the loop. Note that temperature will also be adjusted in
this tutorial and it is not good programming practice to allow multiple parameters to
change from one iteration to another.

Use Stability Delay : 1f checked, once the currently detected temperature is within the
programmed Tolerance (°C) of the target Temperature (°C) , the Task will start a
timer. Each time that the current temperature falls outside the tolerance, the timer re-
starts. If the timer continues for the programmed Stability Delay (s) , the temperature
is considered stable and Task execution stops. If this control is unchecked, Task exe-
cution stops immediately when the current temperature is within the tolerance of the
target temperature. Checking this control enables Stability Delay (s) .

Stability Delay (s) : This control is enabled if Use Stability Delay is checked. This is
the period of time during which the detected temperature must remain within the 7o!-
erance (°C) of the target Temperature (°C) for the temperature to be considered sta-
ble.

Tolerance (°C) : A value that specifies an error bar around the target Temperature
(°C) . If the detect current temperature is within the error bar the temperature is either
considered stable (if Use Stability Delay is not checked) or the stability timer is start-
ed. It is recommended that a non-zero value be used.

Respond to Nesting Branch Reset : This control must be unchecked for this tutorial. If
checked, the temperature (and possibly ramp rate) will be reset to their initial values
if the Nested Branch "Reset" User Variable is "TRUE".

Step 2 — Configure Branch Loop Temperature Adjustment.

1.

On the Set Temperature configuration dialog, click Set Adjust Temp.

2. Configure the subdialog as follows:
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Adjust Temperature:

Checked

Adjust by Incrementing: Checked

Temperature Increment: 10.0 or appropriate value

-

Adjust Temperature in a Branch Loop ﬁ

¥ Adjust Temperature

Adjust by Scaling

]

@) Adjust by Incrementing

Temperature Increment

10.0

| ok || canca |

446

Figure 2 - Conﬁgure the Temperature Branch Loop Adjustment.

Discussion:

This step configures the previous Branch Loop set temperature to be incremented by 10°
C at each Branch Loop iteration. This configuration is at the user's discretion, but some
adjustment must be made for the purpose of this tutorial. Note that a negative increment
(or fractional scale factor) should only be used if a cooling gas is available to the thermal

device.

Step 3 — Add the First Hysteresis Task.

1. Steps 3 through 8 are identical to Tutorial VIII-B

2. From the "Hardware"->"Measurement"->"Hysteresis" folder in the Library, move a

standard Hysteresis Task into the Editor.

3. Configure as follows:

Task Name: "Multi-Volt/10.0 ms Hysteresis 1 - Reset"
Max Voltage: 5.0

Hysteresis Period (ms): 10.0

Enable Ref. Cap.: Checked

Respond to Nesting Branch Reset: | Checked

Comments: As Appropriate
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Hysteresiz Task Name (60 Chars Max) Amplifier Max Voltage Hyst. Offzet (V) Sample Area (em2) E
Multi-Volt/10.0 ms Hysteresis 1 - Reset | " SetAmpifier | Intemal ‘L 5 | 0 ‘ 0.0001

Drive Profile Type Max Field (kV/em) Hysteresis Perod (ms) Sample Thickness (jum)
Spois 5.0 Volts/10.0 ms e 03 |
:th::dm Monopolar [7] Specify Profile Mex Voltage Frequency () [¥] PresetLoop

Double Bipolar Specify Profile Max. Field (kV/cm Pre-Loop Delay (ms)
.um,,uf{} Sine = Center Data Before PMax, =Pr 7 specity (Viem) 1 00e+002 1000
Double Bipolar Sine and Ve Calculation |

Inverse Cosine + 1

10 Perccat Palac SetRun-Time Export |

Check Enable Ref. Cap, or

All Zeroes I_ Fun-Time Text File Table
Attach Your Own Sample
Intemnal ents S :
Set Sample Info [775abte Ret. Cap [] Enable Ref Femoelectic | 5> ot
——— - - =3 =120 Vol T
Adjust Params | [7] Adjust Parameters in 2 Loop 1.0nF (Max = 30 Voits) (e =) . 3
— [ Enable Ref. Resistor FE Cap State o m
| SetSemsor | [™] Senqy Enabled 2.5 M-Ohm +0.1% [T] Cap AEashi o
— (.\'IEI - Volt
Set Sensor 2 I_ Sensor 2 d 100 Volts) |_ Cap B Enshi
Set Hysteresis VDF Import . —
iy Adjust Parameters in a Loop will ~ Startwith Last Amp Value v
| | Read Data From Vision File 7 op Auto Amplification [/ il

be Checked After Configuration Below

Comments (511 Characters Max ) Respond to Nesting Branch Reset

Tutonal #3a - Demonstrate the Hysteresis Task confizuration and execution for the Vision help pages. Perfo 2.0-%olt/'10.0 ms standard bapolar A
measurement on the 1.0 nf Internal Reference Capacitor. Increment the test voltage by 1.0 Volt in a Branch Jop. Reset the voltage in a Nested

Branch Loop -
[] Smooth Data Before <Pr and <V

| No Esecute
o ) _ [ ox | | CancelPlot
Hysteresis Version: 5.13.0 - Radiant Technologies, Inc_ 1999 - 3/29/17
Ensure that Response to Nesting Branch Reset RADIANT 7
: 'e"' is Checked TECHNOLOGIES, INC, et

Figure 3 - First Hysteresis Task Configuration.

Discussion:

This is a conventional Hysteresis Task configuration as seen in the earlier tutorials. The
Task will be configured to adjust Voltage in a Branch Loop in the next step. In this
demonstration the 1.0 nF Internal Reference Capacitor is to be measured. The key thing
to note is that the control labeled Respond to Nesting Branch Reset is checked. When the
Nesting Branch Task executes, it sets a Boolean "Reset" User Variable to true. When the
Hysteresis Task detects the variable set to "True" it will reset any parameter that is ad-
justed in a Branch Loop to its original state (here, the Voltage to 5.0-Volts) provided Re-
spond to Nesting Branch Reset is checked. Any subsequent standard Branch Task will set
the "Reset" User Variable to false, so that the parameter may be adjusted in the inner
loop.

Step 4 — Configure Parameter Adjustment.

1. On the Hysteresis Dialog click Adjust Parameters.
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2. Configure the subdialog values as follows:

Adjust Hysteresis Volts in a Loop: Checked
Adjust by Incrementing: Checked
Voltage Increment: 1.0

Adjust By User Variable "<<None>>"

- o

Adjust Hysteresis Parameters in a Loop

e S ——

Period Adjustment

4] 1
B

-

B Set "Adjust by User Variable"
to "<<None>>" to do

the previous value.

Select a valid User Vanable to
adjust based on the current
value of the selected User

| Variable instead of the
previous value of the
parameter.

D Adjust Hysteresis Period (ms) in a Loop

M| Thistoncal adjustment based on

Voltage Adjustment
Adjust Hysteresis Volts in a Loop
D Adjust by Scaling Adjust by Incrementing

Voltage Increment)
c | A
Adjust By User Vanable

X o
Amp Voltage Gain

Area -
Capacitor [D} i
Die Column

Die Row

Drive Channel

Drive Port

Drive Voltage

GPIBE 53T: Current Set Ramp Rate

GPIE 5T: Current Set Temperature

GPIE 5T: Current Temperature

GPIB 5T: Original Set Ramp Rate

GPIB ST: Onginal Set Temperature

-

Cancel ]

¢

448

Figure 4 - Hysteresis Voltage Incrementing Configuration.

Step 5 — Add the Second Hysteresis Task.

1. From the "Hardware"->"Measurement"->"Hysteresis" folder in the Library, move a
standard Hysteresis Task into the Editor.

2. Configure as follows:

Task Name: "Multi-Volt/10.0 ms Hysteresis 2 - No Reset"
Max Voltage: 5.0

Hysteresis Period: 10.0

Enable Ref. Cap.: Checked

Respond to Nesting Branch Reset: Unchecked
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| Comments | As Appropriate |

Hysteresis Task Name (60 Chars Max) Amplifier Max Voltage Hyst. Offset (V) Sample Area (cm2) m
fulti-Volt 10.0 ms Hysteresis 2 - No Reset

Drive Profile Type
Standard Bipolar 166.67 10 03 I
From File
Standard Monopolar
P [#] Specify Profile Mas. Voltage Frequency (Hz) [¥] PresetLoep

Sme

Double Bipolar [7] Specify Profile Max. Field (kV/cm) Pre-Loop Delay (ms)
Monopolar Sine F Center Data Before PMax, <Pr 1.00e+002 1000
! and £Ve Calculation |

Double Bipolar Sine

Max Field (kV/em) Hysteresis Period (ms) Sample Thickness (um)

Inversa Cosine + 1 -
10 Percent Pulse [ Set Run-Twme Export ]
All Zeroes [ Run-Time Text File Table
Internal Reference Elements -
——e, S -~
Set Sample Info Enable Ref. Cap. [T] Enable Ref. Femoelectic | 5 =
Wmm I_ Adpust Parameters in a Loop L0 = (ax = 30 Toits) e =
- [ ] Enable Ref. Resistor FE Cap State -
|  SetSemsor | [™] SensorEnabled 2.5 M-Ohm +0. 1% [[] Cap AEnahie
———— (Max = 100 Volts)
| SetSemser2 | [7] Sensor2 Enabled [[] cap B Ensti
Set Hysteresis VDF Import
- = Start with Last Amp Value 77|
[ | Read Data From Vision File Anto Amplication E Al

Comments (311 Characters Max )

Tutonal #3a - Demonstrate the Hysteresis Task confizuration and execution for the Vision help pages. Perfo
measurement on the 1.0 nf Internal Reference Capacitor. Increment the test voltage by 1.0 Volt in a Branc op. Do not reset the voltage in a Nested

Manual P Respond to Nesting Branch Reset
A-Volt'10.0 ms standard bapolar -

Branch Loop
[ smooth Data Before +Pr and Ve ] NoEsscuss
o ) , _ [ ok || CancelPlot
Hysteresis Version: 5.13.0 - Radiant Technologies, Inc., 1999 - 3/20/17
Ensure that Response to Nesting Branch Reset RADIANT /7
z:- iS NOt Checked TECHNOLOGIES, INC, it

Figure 5 - Second Hysteresis Task Configuration.

Discussion:

When the Task is placed in the Editor it will be pre-configured. Task Name and Com-
ments will need to be updated. The only configuration change is to uncheck Respond to
Nesting Branch Reset . In this case, the Task will continue to increment the Voltage re-
gardless of the state of the Nesting Branch Task "Reset" User Variable.
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Step 6 — Add a Collect/Plot Filter Task.

1. From the "Filters"->"Collect/Plot" folder in the Library, move a Collect/Plot Filter

to Editor.
2. Configure the main tab as follows:
Task Name: "Multi-Volt/10.0 ms Hysteresis Data 1 - Reset"
Data Type: "Hysteresis
Task Selector: "Multi-Volt/10.0 ms Hysteresis 1 - Reset" and
"Multi-Volt/10.0 ms Hysteresis 2 - No Reset"
Add Task: Click to select Tasks in Task Selector
Respond to Nesting Branch: Checked
Comments As Appropriate
Collect/Plot Filter Setup
| CallectPlot Fiter Sewp | CollectPlotPlotSetup
Collect/Plot Filter Task Name (60 Characters Max) EI

CPF:IMulti-Volt10.0 ms Hysteresis Data 1 - Reset “Hvsteresis” Dara -T:}'Pe

[_ From outside a loop, accumulate data from inside the |
Diata Type Task Selector
Callect/Plot Filer - Multi-Voly10.0 ms Hysteresis 2 - Mo Reset ()
Multi-Voly/10.0 ms i

Simple Pulse
PUND

General Pulse

Leakage

Charge

Piezo

Piezo-D

Custom Measurement
Hystaresis Filler

v 1 Add Task !L,
Advanced C/V

I

RTEEA Impart Filter

RTE000 Impaort Filkar
Single-Trace Loop Average Filter

Selects Multiple

Multi- Trace Average Filter Independent tems

Single-Trace Math Filter .

Two-Trace Math Filter [T Time, NotVolts, As X Sdeé;i?l?id.?;kskﬂd
Sansor CollecyPlot Filter — as
Parasitics [ setColleeyPlol VOF Import_|

Compensation Fitter Read Data From Vi Fil

Multi-Trace Loop Average Filter ,_ ead Lala From Visiontie

Single-Point Filtar

Subsample Filter . .

Smoothing Filter Set Run-Time Table Export

Piezo Filter

[T Run-Time TextFile Table

Advanced Piezo
Transistor Current
Transistor [V v

[F] NoExecute
Comments (511 Characters Max) Respond 1o Nesting Branch Reset

Tutorial #8a - Demonstrate the Collect/Plot Filter Task configuration and exacutietfor the Vision help pages. Append »
10.0 me/Multi-Volt Hysteresis data in a Nested Branch Loop. Reset the plot after nested Branching.

C/P Filter Version: 5.13.0 - Radiant Technologies. Inc-1999 - 3/29/17

Check RADIANT/7
Respond to Nesting Branch Reset TECHNOLOGIES. . i

[ Cancel ] Apply
Figure 6 - First Collect/Plot Filter Task.
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Discussion:

451

The Task is configured to collect the data from both the preceding Hysteresis Tasks. By
checking Respond to Nesting Branch , the Task will generate a new plot, even in Append
Mode, when the Nested Branch Task "Reset" User Variable is "TRUE".

3. Click the "Collect/Plot Plot Setup" tab and configure as follows:

[¥ Plot These Data
ppend These Data to Previous Data Taken Inside a Loop

Plot Title (60 Characters Max)

Multi-Volt Hysteresis Input- 1.0 nF Linear Reference Sample

Plot These Data: Checked
Append These Data to Previous Data Taken in a Branch Loop: Checked
Labels: As Appropriate
Collect/Plot Filter Setup &
Collect/Plot Filter Setup Collect/Plat Plot Setup
|

Plot Subtitle (60 Characters Max)

Append Data - Rezet Plot in a Mested Branch Loop

Plot X Axs Label (60 Characters Max)
Voltage

PlotY Axis Label (60 Characters Max)

Palarization (pC/em2)

These are Checked [ Export Meta Data at Run-Time
[ Export JPEG atRun-Time

[ Export Bitmap at Run-Time

—o |

(i)

Cancel

Figure 7 - First Collect/Plot Filter Task Plot Configuration.

Step 7 — Add a Standard Branch Task.
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1. From the "Program Control"->"Branching" folder in the Library, move a Branch
Task to Editor.

2. Configure the Task as follows:

Task Name: "Inner Branch Loop 1"
Parameter to Compare: "Loop Counter"
Comparison: '<="
Integer: "3"
Branch Point Task: "Multi-Volt/10.0 ms Hysteresis 1 - Reset"
Select Branch Task: Click to Select the Branch Point Task
User Tolerance: Unchecked
User Variable Limit Selection: | "<<None>>"
Comments As Appropriate
Branch Task Name (60 Characters Max) Set “Loop Counter™ <=3 EI

@) Branch On True
_ ) Branch On False

Inner Branch Loop 1

Parameter to Compare

Hysteresis: -Pr 3 ‘ ‘
Hysteresis: Ve N

Hysteresis: -Ve .

Hysteresis: Vertical . = —
LotID false

My Loop Counter -

Points 0

Return Channel E J =] Use Tolerance
Retum Port =

Sample Name User Variable Limit Selection

Task: Configuraton Date Time
Task: Configuration Day CI :
Task: Configuration Hour Die Column =
Task: Confizuration Minute Die Row

Task: Configuration Month Drive Channel

Task: Confizuration Second Drive Part

Task: Configuration Year * | Hardveare: Ecror -

if Loop Counter <= 3, then Branch |

Branch Point Task

CPF:1Muiti-Volt/10.0 ms Hysteresis Data 1 - Reset \_ No Execute

Select Branch Target

Branch Loop Limit

Select “Multi-Volt/10.0 ms Hysteresis 1 — Runaway Branchig Wil Stop After
Reset” and click Select Branch Target ppmch .;m;‘fﬁ:f‘fo

Comments (311 Characters Max) Set to 'Y to Disable

Tutorial #8a - Demonstrate the Branch Task configuration and execution for the Vision help pages. Retum executionto
the first Hysteresis Task until "Loop Counter” > 3.

Branch Version: 5.13.0 - Radiant Technologies, Inc_, 1999 - 3720/17

RADIANT/Z ‘

e TECHNOLOGIES. INC. W
;;

Figure 8 - First Inner-Loop Branch Task.

Discussion:

The Branch Task configuration is familiar from several earlier tutorials. The Task will it-
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erate the Branch Loop as long as the "Loop Counter" User Variable, added by the Branch
Task, is less than or equal to three. There will be a total of four iterations. Execution is re-
turned to the first Hysteresis Task in the Test Definition. There are two new things to
note, here. First is that the Branch Task will set the Nested Branch Task "Reset" User
Variable to "FALSE" for the benefit of the Tasks within its Branch Loop. The second is
that the Nested Branch Task will reset the "Loop Counter" User Variable to one so that
the inner loop will completely reexecute.

Step 8 - Add a Second Inner Branch Loop

Repeat Steps 3 through 8. Make the following changes:

1. Name the Tasks:

=

"Inner Branch Loop 2"

"Multi-Volt/10.0 ms Hysteresis 3 - Reset"
"Multi-Volt/10.0 ms Hysteresis 4 - No Reset"
"Multi-Volt/10.0 ms Hysteresis Data 2 - No Reset"

2. In the "Multi-Volt/10.0 ms Hysteresis Data 2 - No Reset" Collect/Plot Filter, select "Multi-
Volt Hyst 4 - No Reset" and "Multi-Volt Hyst 3 - Reset" in Task Selector.

3. In the "Multi-Volt/10.0 ms Hysteresis Data 2 - No Reset" Collect/Plot Filter, uncheck Re-

spond to Nesting Branch .

4. In the "Multi-Volt/10.0 ms Hysteresis Data 2 - No Reset" Collect/Plot Filter, adjust plot
labels if necessary to indicate "No Nesting Branch Reset" .

5. In the "Inner Branch Loop 2" Branch Task, select "Multi-Volt Hyst 3 - Reset" as the

Branch Point Task.

Step 9 — Add a Nesting Branch Task.

2. From the "Program Control"->"Branching" folder in the Library, move a Nesting

Branch Task to Editor.

3. Configure the Task as follows:

Task Name: "Multi-Volt/Multi-Temp Hysteresis Nesting Loop"
Parameter to Compare: "Set Temperature: Current Temperature"
Comparison: <"

Integer: "100" or Appropriate Upper Limit.

Use Tolerance: Unchecked

User Variable Limit Selection: | "<<None>>"

Branch Point Task:

"Control the xxx Chamber"

Select Branch Task:

Click to Select the Branch Point Task
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Set "Reset" Flag: Checked
Comments: As Appropriate

Mesting Branch Setup ﬁ

Nesting Branch Task Name (60 Characters Max.) = @
@) Branch On True

(7)) Branch On False

Multi-Volt Multi-Temp Hysteresis Nesting Loop

Parameter to Compare Comparison

Hysteresis: A (Loop Area) - (= 3
Hysteresis: CMax-Eff NOT =

Hysteresis: Current Period Real
Hysteresis: Current Volts <=

Hysteresis: Horizontal Shift > 0 true
Hysteresis: Offset »= false
Hysteresis: PMax
Hysteresis: Pr
Hysteresis: -Pr

=

| Hysteresis: Ve |:| Use Tolerance
| Hysteresis: -Ve = —
Hysteresis: Vertical Shift = User Variable Limit Selection

Loop Counter

Loop Counter - Nesting

LotID

My Loop Counter

Nesting Branch Task: Looped

Points

Retum Channel

Retum Port

Sample Name

Set Temperature: Current Set Ramp Rate
Set Temperature: Current Set Temperature

~ | Area

Drive Voltage

GPIB ST: Current Set Ramp Rate
GPIB ST: Cutrent Set Temperature
GPIB ST: Current Temperature
GPIB ST: Original Set Ramp Rate
GPIB 5T: Oniginal Set Temperature
Hysteresis: A (Loop Area)
Hysteresis: CMax-Eff

Hysteresis: Current Period

Amp Voltage Gain ‘—‘

Set Temperature: Current Temperature

-

Qat Tamnaratiwa: Mwiminal Sat Bamen Bata

if Set Temperature: Current Temperature < 0, then Branch

Branch Point Task

Multi-Volt/10.0 ms Hysteresis 3 - Reset - Select Branch Target Set "Reset” Flag

Inner Branch Loop 1

Multi-Volt/10.0 ms Hysteresis Data 1 - Reset i
Multi-Volt/10.0 ms Hysteresis 2 - No Reset ‘ = |
Multi-Volt/10.0 ms Hvsteresis 1 - Reset

Control the Delta 2023 Chamber (Delta 2010 Controller) (X

Comments (311 Characters Max.)

Tutorial #8b - Demonstrate the Nesting Branch Task configuration and execution for the Vision help pages. Retumn -
execution to the Set Temperature Task until "Set Temperature: Current Temperature” >= 1007 C.

Export A dmin Info “ I:‘ No Execute
[ ok ][ camca |

Nesting Branch Version: 5.13.0 - Radiant Technologies, Inc., 2008 - 3/28/17

RADIANT//Z

7 TECHMOLOGIES, INC. et
i

Figure 9 - Nesting Branch Task.
Discussion:

Configuration of the Nesting Branch Task is nearly identical to that of the Branch Task.
There are two primary differences. First, the Branch Point Task list includes all previous
Tasks, including Branch Tasks, allowing inner Branch Loops to be contained within the
Branch Loop defined by the Nesting Branch Task. The Branch Point Task list stops ei-
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ther at the first Task in the Test Definition or at the first earlier occurrence of another
Nesting Branch Task. The second difference is that the Task configuration includes a Set
"Reset" Flag control that will cause Nesting Branch Loop "Reset" to be enabled or disa-
bled. This flag should almost always be checked allowing enabling/disabling to be within
the purview of the enclosed Tasks.

Step 10 — Open the Tutorial #8a - Nesting Branching DataSet.

1. If the tutorial is not already open, go to the Tutorials folder in the DataSet Archive
and double-click the "Tutorial #8a - Nesting Branching" DataSet icon to open the Da-
taSet.

Step 11 — Execute the Test Definition.

1. Using any appropriate method, move the Test Definition from the Editor to the
CTD.

2. Name the CTD "Practical Multi-Temperature/Multi-Voltage Nesting Branch TD"

Rename CTD . S

You can change the name of the current test definition. This helps differentiate tests setups
(30 characters max. for DataSets created before Vision 3.5.0. Otherwise 60 Characters Max.)

Practical Multi-Temperature/ Multi-Voltage Nesting Branch TD |

%  Cancel |
Figure 10 - Nesting Branch CTD Name.

3. Using any appropriate method execute the Test Definition.
Discussion:
On execution, the Control XXX Chamber Task first set the Current Temperature to 50° C

and writes the "GPIB ST: Current Temperature" User Variable. The execution then pro-
ceeds as in Table 1.

""Set Temperature: Cur- "Loop Hyst. 1 Hyst 2 Filter 1 Hyst 3 Hyst 4 Filter 2

rent Temperature" Counter" Volts Volts New Plot Volts Volts New
Plot

50°C 1 5.0 5.0 Yes - - -

2 6.0 6.0 No - - -

3 7.0 7.0 No - - -

4 8.0 8.0 No - - -
1 - - - 5.0 5.0 Yes
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2 - - - 6.0 6.0 No
3 - - - 7.0 7.0 No
4 - - - 8.0 8.0 No
60° C 1 5.0 9.0 Yes - - -
2 6.0 10.0 No - - -
3 7.0 11.0 No - - -
4 8.0 12.0 No - - -
1 - - - 5.0 9.0 No
2 - - - 6.0 10.0 No
3 - - - 7.0 11.0 No
4 - - - 8.0 12.0 No
100° C 1 5.0 13.0 Yes - - -
2 6.0 14.0 No - - -
3 7.0 15.0 No - - -
4 8.0 16.0 No - - -
1 - - - 5.0 13.0 No
2 - - - 6.0 14.0 No
3 - - - 7.0 15.0 No
4 - - - 8.0 16.0 No

Hysteresis Tasks 1 and 3 range between 5.0 and 8.0 Volts and repeat the range over three to-
tal (outer branch) iterations. These are configured to respond to the Nested Branch "Reset"
User Variable flag. Hysteresis Tasks 2 and 4 range between 5.0 and 16.0 Volts over the en-
tire experiment. These are configured not to respond the Nested Branch "Reset" flag. Col-
lect/Plot Filter 1 produces three plot windows, each with eight traces. Each plot is composed
of two input Tasks over four inner Branch iterations. The first plot has two sets of data that
range over 5.0 to 8.0 Volts. The second plot has one set of data that ranges over 5.0 to 8.0
Volts and another that ranges over 9.0 to 12.0 Volts (Figure 11). The final plot shows 5.0 to
8.0-Volt and 13.0 to 16.0-Volt data. This Task is configured to respond to the Nested Branch
Task "Reset" flag. The second Collect/Plot Filter is not configured to respond to the Nested
Branch Loop "Reset". This Task produces a single plot with 24 total traces. This includes
four sets of traces at 5.0 to 8.0 Volts and one set each at 9.0 to 12.0 Volts and 13.0 to 16.0
Volts (Figure 12).
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E’d Collect/Plot Filter - Regraphed Data

Multi-Wolt Hysteresis Input - 1.0 nF Linear Reference Sample
Append Data - Do Not Reset Plot in a Nested Branch Loop

[*] Task I'
- vpe: Collect/Plot Filter
L
| Mult-Volt'10.0 ms Hysteresis 4 - Mo Resat: Polarization {p p
|I| Task Name: Multi-Volt/10.0 m

Aulti-Volt'10.0 ms Hysteresis 3 - Reset: Polarzstion (pCic Execution Count: 1

1 1004 SEREREERREESEE Betup <<
| Flot Data on Filtering
50 Input Task Type: Hysteresis |

Input Tasks: 2

Task Type: H‘ir steresis
Task '\Iame ‘-.iuln Volt/10.0 m

FPolarization (pc/em2)
=
L

50

IIIIIIIIIIIIIIIIIIIIIIIIIII’

— Setup —
0 Profile: Standard Bipolar
VMax: 5.00
1 Hysteresis Time: 10000000 (m _
T 1 1 1 L1 1 Ll L 1 L1 1 L L1 1 L1 1 1 L1 L 1 L1 Pracat- Fnahlad
-1 L ¢ : 10 < | T P

Woltage

Figure 11 - Reset Append Data - Outer Loop Two.

[

¥4 Collect/Plot Filter - Regraphed Data | B e
Multi-Volt Hysteresis Input - 1.0 nF Linear Reference Sample
Agppend Datz - Do Mot Reset Plot in 2 Nested Branch Loop o
|%ll-‘mlt 0.0 ms Hysterssis 4 - Mo Resst: Polarzation (u Task I'vpe Collect/Flot Fﬂter
| Task Name: Multi-Volt/10.0 m
Mult-volt/10.0 ms Hysterssis 3 - Reset: Polarization {pC/c Execution Count:
120f
C FEEEIEREEEEDDY Setup <
wook Plot Data on Filtering
L C Input Task Type: Hysteresis Ny
% 04 Input Tasks: 2
2 F
= »
5 T Task Tvpe: Hysteresis
i E Task Name: Multi-Volt/10.0 m
o s Execution Count: 1
o o N W R
- ':’D'E — Setup —
» Profile: Standard Bipolar
o Vhiax: 3.00
- Hysteresis Time: 10.000000 (m _
| TN I NN T T Y N N N N I U N N Y N N N U N I A N N N N Pracat- Frahlad
-15 -1 3 [\ 3 10 15 4 | Hi 3
Voltage

Figure 12 - No Reset Append Data - Outer Loop Three (Final Plot).

Step 12 — Re-execute the Test Definition and Examine the Data in the DataSet
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Archive as Desired.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 459
IX - Test Definition Graphing

Test Definition Graphing

A graphical representation of any Test Definition in Vision can be made and then edited, printed
and exported. Recall that a Test Definition refers to a linear sequence of Vision Tasks that, taken
together, form an experiment. There is usually a Test Definition under construction in the Editor
window. All DataSets contain a single Test Definition, called the Current Test Definition (CTD),
that is the experiment that is ready for execution within the DataSet. The DataSet may also con-
tain any number of archived Executed Test Definitions (ETDs) that represent previous experi-
ment executions in the DataSet. Figure 1 highlights various Test Definitions in an execution of
Vision. In the Figure, Editor and CTD show the Test Definition from Tutorial 8-B. The ETD
shows the Tutorial 8-A Test Definition. For the purpose of this tutorial, the examples will be tak-
en from these Test Definitions.
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Figure 1 - Test Definitions in Vision.

Step 1 - Ensure that the Editor Contains a Test Definition

1. Using any available means, ensure that Editor contains one or more Tasks form-
ing a Test Definition.

Step 2 - Create a Graph of the Test Definition in the Editor.
1. Right-click in the Editor Window.

2. From the Popup Menu, select "Graph Editor Test Definition".
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2|

----- "= EDITOR

----- ﬁ Control the Delta 3023 Chamber (Delta 3070 Contre
----- @ Multi-Volt/10.0 ms Hysteresis 1-Reset

----- Q Multi-Wolt/10.0 ms Hysteresis 2 - Mo Reset

----- B# Multi-Volt/10.0 ms Hysteresis Data 1- Reset

----- Er InnerBranch Loop 1

----- Q Multi-Volt/10.0 ms Hysteresis 3 - Reset

----- Q Multi-Wolt/10.0 ms Hysteresis 4 - No Reset

Test Definition to Current DataSet

Test Definition to Customized Tests Folder ...
Remove Last Task (Ctrl + L)

Clear All (Ctrl + A)

Minimize Graph Text
Standard Graph Text

Full Graph Text

Graph Editor Test Definition

Assign Parameters

Editor Aide

Figure 2 - Initiate Editor Test Definition Graphing.

3. The Graph will appear in the User Area.
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[ﬂEditor Graphics EI@

Fask V5138 FoHIS External nstrument Jask 07 Mini-Graph

Task Type: Set Temperature . e
Task Name: Control the Delta 9023 Chamber (D'iﬁsat';"ﬁ.?@.ﬂ?ﬂlﬁ‘:ﬂ?ea ﬂ

GPIB Address: 5

Thermal Controller: Delta 9010
Set Temperature: 50.0°C
Tolerance: 0.50 °C

Delay 30 s for Stability

FEEIEY BEIEIL

Task V5178 F2%17 Measuremert Task [

Task Type: Hysteresis
Task Name: Multi-Volt10.0 ms Hysteresis 1- Reset

m

Voltage: 5.00

Period: 10.00 {ms) Branch Targetl)

Profile: Standard Bipolar

Adjust Volts in a Branch Loop y L
Yoltage Increment: 1.00 (Volts) FllterTargetI

Fask V5138 FP%I7 Measurement Task [

Task Type: Hysteresis

Task Name: Multi-Volt/10.0 ms Hysteresis 2 - No Reset
Voltage: 5.00

Period: 10.00 {ms)

Profile: Standard Bipolar

Adjust Volts in a Branch Loop Filter Target -
VYoltage Increment: 1.00 (Volts) 9

Task V5158 FE%I7 Fiter 1ask &

Task Type: Collect/Plot Filter
Task Name: Multi-Volt!10.0 ms Hysteresis Data 1 - Reset
Data Type: Hysteresis
Input Task Count: 2 =
Input Task Names:
Multi-Voltf10.0 ms Hysteresis 2 - Mo Reset
Multi-Vol#10.0 ms Hysteresis 1- Reset
X-Axis: Volts

Fask V5138 FP%I7 Branch 7ask By

Task Type: Branch Task

Task Name: Inner Branch Loop 1

Logic: if Loop Counter <=3, then Branch

Target Task: Multi-Volt/10.0 ms Hysteresis 1- Reset

- 4 1 2

Figure 3 - Editor Test Definition Graph.

Discussion:

The Test Definition Graph consists of two panes, similar to a Filter or Long-Duration
Task plot window. To the right is a boxed area labeled Mini-Graph. It includes a list of
icons representing the Tasks in the Test Definition. It also presents brown lines showing
the relationship between Filter Tasks and the Tasks that provide their input data. Blue
lines link Branch Tasks to their Target Tasks. The black line does the same for the Nest-
ing Branch Task.

To the left, the main presentation presents a boxed area for each Task in the Test Defini-
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tion. The box is of a color that represents its Task type. The Task Type icon is also shown
to the upper right in the box. The top line, in italics, presents the Task version number,
the date of most-recent update and the Task type. Task Types, box colors and icons are
presented in Table 1 .

The text within the remainder of the box is added by the Task itself and, in the "Standard"
text mode, presents sufficient Task configuration information to recreate the Task. It is
possible that the Task may provide text that overruns the limits of the box.

Tasks that are Branch Targets add a blue dot to the center right of the box and label the
dot "Branch Target". Tasks that provide data to Filters add a brown rectangle to the low-
er-right. The rectangle is labeled "Filter Target". As with the Mini-Graph, brown and blue
lines indicate links between Filter and Branch Tasks and their associated preceding

Tasks.
Task Family Type Box Color Icon
Program Control Blue N
Hardware Dark Green
Measurement Light Green E
External Instru- Orange P
ment

Filter Dark Brown 2
Long-Duration Light Brown @
Branch Blue Br
Nesting Branch Blue Br

Table 1 - Icons and Box Colors by Task Type.

Step 3 - Resize and Scroll the Test Definition Graph as Desired.
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{4 Editor Graphics \EI@
Multi-¥olt/10.0 ms Hysteresis 2 - No Reset -
Multi-Voli/10.0 ms Hysteresis 1 - Reset
X-Axis: Volts Mini-Graph
ml
L
4
Fask V5138 F2%T7 Branch Fask Br g
Task Type: Branch Task Br
Task Name: Inner Branch Loop 1 |
Logic: if Loop Counter <= 3, then Branch = |
Target Task: Multi-Yolt/10.0 ms Hysteresis 1 - Reset B
=
fask 5138 F2%77 Measurement Task 4

Task Type: Hysteresis

Task Name: Multi-¥olt/10.0 ms Hysteresis 3 - Reset
Voltage: 5.00

Period: 10.00 {ms)

Profile: Standard Bipolar

Adjust Volts in a Branch Loop Filter Target
Yoltage Increment: 1.00 (Volts) 9
Fask vi5 138 F2FT7 Measurement fask [

Task Type: Hysteresis

Task Name: Multi-¥olt/10.0 ms Hysteresis 4 - No Reset
Voltage: 5.00

Period: 10.00 (ms)

Profile: Standard Bipolar

Adjust Volts in a Branch Loop Filter Target
Yoltage Increment: 1.00 (Volts) 9
7ask V5138 F2%77 Fitter Task &

Task Type: Collect/Plot Filter

Task Name: Multi-Volt/10.0 ms Hysteresis Data 2 - No Reset

Data Type: Hysteresis

Input Task Count: 2

Input Task Names:
Multi-¥olt/10.0 ms Hysteresis 4 - No Reset
Multi-Voli/10.0 ms Hysteresis 3 - Reset

X-Axis: Volts

m

Fask V5138 FE%T7 Nesting Branch Task Bt

Task Type: Nesting Branch

Task Name: Multi-Yolt/Multi-Temp Hysteresis Nesting Loop

Logic: if Set Temperature: Current Temperature <0, then Branch
Target Task: Control the Delta 9023 Chamber (Delta 9010 Controller)

||« 11 »

Figure 4 - Resized/Scrolled Test Definition Graph.

Step 4 - Add Graph Comments

1. Right-click in the Graph window and select "Graph Comments" from the Popup
Menu.
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: Multi-Volt Hyst 1 - Reset l Br
Br
7 g Messurement Tosk
Save As...
Hysteresis Open...
Multi-Volt Hyst 3 - Reset Print
0 Print Preview. .,
0 [ms) Branch Target . ™ Copy to Clipboard
idard Bipolar Append to Task Text
in a Branch Loop : Change Task Box Color
Increment: 1.00 [Volts) Filter Target l Reset Task Text to Default
Reset Task Color to Default

Figure 5 - Initiate Graph Comments.

2. In the dialog that appears, insert any desired text.

Add Comments to the Graph gl

Here iz an example of text comments that may be added to any Graph.
Comments are unlimited and may inchide

cariage
returns

Commentz will appear in the nght-hand Graph pane.

Cancel

Figure 6 - Edit the Comments.

3. Click OK. The Comments will appear in a black box in the right Graph pane, just under
the Mini-Graph box. The window may need to be resized to show the entire Comments
box.
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m Editor Graphics

Multi-Volt/10.0 ms Hysteresis 2 - No Reset
Multi-Yolt/10.0 ms Hysteresis 1 - Reset
X-Axis: Volts

fask V5178 F2897

Task Type: Branch Task

Task Name: Inner Branch Loop 1

Logic: if Loop Counter <= 3, then Branch

Target Task: Multi-VoIt/10.0 ms Hysteresis 1- Reset

Bratich 7ask Br

Task V5 IZ0 F2%I7 Measurement Task

Task Type: Hysteresis
Task Name: Multi-Volt/10.0 ms Hysteresis 3 - Reset
Voltage: 5.00
Period: 10.00 (ms)
Profile: Standard Bipolar
Adjust Volts in a Branch Loop
Voltage Increment: 1.00 (Volts)

Filter Targetl

Task VEIL0 329717 Measwuroment Task

Task Type: Hysteresis
Task Name: Multi-Volti10.0 ms Hysteresis 4 - No Reset

YnMarn E 00

1

Mini-Graph

[

]

Br
[
i—
=
Br

Here is an example of text comments that may be
added to an Graph.

Comments are unlimited and may include

carriage
returns

Comments will apear in the right-hand Graph pane.

Figure 7 - Comments in the Graph.

Step S - Edit the Comments

1. Right-click in the Graph window and select "Graph Comments" from the popup

menu.

2. The Comments dialog will appear and will contain the existing comments. These

will be highlighted.

3. Edit the comments as desired, then click OK to update them in the Graph right pane. If
all text is deleted from the Comments dialog, the black Comments box will be removed

from the Graph window.
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X

Add Comments to the Graph

Add Comments to the Graph

Here iz an example of text comments that may be added to any Graph.

Comments are unlimited and may inchde

cariage
returns

Comments will appear in the nght-hand Graph pane.

Add additional text to the Graph Comments.
Remove all test to clear the Graph Comments.

Cancel

i

1
Here is an example of text comments that may be
added to any Graph.
]
Comments are unlimited and may include
t
carriage
Bi ol
returns

Comments will appear in the right-hand Graph pane.

Add additional text to the Graph Comments,

@ Remowve all text to clear the Graph Comments,

’
Figure 8 - Editing Graph Comments.
Step 6 - Change a Task's Box Color
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1. Left-click within the box limits for any Task in the Graph.

2. The box color will change to pink to highlight the Task and indicate that it has
been selected.

Left-Click to Highlight
(Select) the Task

Task 4 4.0 e Brsnch Tas# Br

Task Type: Branch Task

Task Name: Inner Branch Loop 1

Logic: if Loop Counter <= 3, then Branch
Target Task: Multi-Volt Hyst 1 - Reset

Fask 448 FrLTa Messurement Task @

Figure 9 - Highlight (Select) the Task.

3. Right-click and select "Change Task Box Color" from the popup menu.

Fask K448 FATTE Hranch Task Br

Task Type: Branch Task
Task Name: Inner Branch Loop 1

Logic: if Loop Counter <= 3, then Branch Save As...
Target Task: Multi-Volt Hyst 1 - Reset m""'
Prinkt Preview. ..
: Copy to Clipboard
Task icd 4.8 TALre Measuremel  pppend to Task Text
Task Type: Hysteresis
Task Name: Multi-Volt Hyst 3 - Reset bty

Reset Task Color o Default
Voltage: 5.00

Period: 10.00 [ms]

Figure 10 - Selected Task Popu[; Menu.

Branch | Graph Comments

4. In the standard Windows Color Picker dialog that appears, click Define Custom
Colors to expand the dialog, if desired.
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Color E|E|
Basic colors: Color
| Bk o R 8 | Basic colors:

LCustom colors:
[ W O W W o W Custom calors:

A | 0 W W N N W W
- | B 0 8 B & @ 8§ |

4

e 160 Aot [0 |
s[0 | Gen[0 |

Iefine m Calors >3 ColoSgld |\, :_E|_| Blue: Ir_EI_|
[ 0K ” Cancel ] [ Add to Custom Calors ]

[ Diefine Custom Colors 72

[ aK ” Cancel ]

Figure 11 - Standard Windows Color Picker Dialog.

5. Choose a color and click OK. The Task box appears in the new color.
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Color

Basic colors: Choose a Color
ErFErEEE /
HMMEMFEAENE
4
EEENEMTE
Cuztam colors;
... .
i o Hug:EEE_| Eed:@
rorerert e e
Define Custan Colars Loloftaghd Lum:@ Blﬁ:@
[ k. \J“Lh Cancel ] [ Add to Custorn Colars ]
\ Fask d48 FATITa Hranch Fask Br

Task Type: Branch Task

Task Name: Inner Branch Loop 1

Logic: if Loop Counter <= 3, then Branch
Target Task: Multi-Volt Hyst 1 - Reset

‘ Fask g 48 i E-f Messurement Task E _“
Figure 12 - Updated Task Box Color.

6. Note that a Task's box color may always be returned to the default value by se-

lecting the Task, right-clicking and selecting "Reset Task Color to Default" in the popup
menu.

Step 7 - Add Additional Text to a Task.

Text within a Task box is added by the specific Task. This text can be extended with com-
ments by the experimenter.

1. Select (highlight) the Task by left-clicking within its box.
2. Right-click and select "Append to Task Text" in the popup menu.

3. In the dialog that appears, add the desired text, then click OK.
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4. The additional text is appended to the bottom of the text in the Task box and the
box is extended. Note that the text can overrun the box limits as in Figure 13.

5. Note that the Task text can be cleared of this additional text by selecting the Task,
right-clicking and selecting "Reset Task Text to Default" in the popup menu.

Target Task: Multi-Volt Hyst 1 - Reset

Task yd 40 47 Messurement Task ] I
Task Type: Hysteresis Save fs...
Task Name: Multi-Volt Hyst 3 - Reset o,
Voltage: 5.00 Frink

Branch 1  Print Preview...

Period: 10.00 [ms] Copy to Clipboard

Profile: Standard Bipolar

Adjust Volts in a Branch Loop

Filter 1 Change Task Box Color
VYoltage Increment: 1.00 [Volts] AReset Task Text to Defatlt

Reset Task Color ko Default

s Graph Comments
Tk ided £47 LT s/l/_________

Append Text to Task E|

Here are zome uzer comments to append ta the Hpsteresis Tazk,

Test is unlimited and may inchide

cariage
returns.

Cancel

\ Task Va4l rgra Messurement Task E

Task Type: Hysteresis
Task Name: Multi-Wolt Hyst 3 - Reset
Voltage: 5.00
Period: 10.00 [ms]
Profile: Standard Bipolar
Adjust Volts in a Branch Loop
Voltage Increment: 1.00 [Volts] Branch Target . —

Here are some user comments to append to the Hystere sis Task.
Text is unlimited and may include

carriage

Filter Target I _|
returns.

Figure 13 - Appending User Text to the Task Text.

Step 8 - Print Preview the Graph.
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1. Right-click in the Graph window and select "Print Preview..."

471

2. A paged preview of the Graph, as it will be sent to the printer is presented. The
first page is the Mini-Graph and comments. The remaining pages are the left graph pane,
broken to the appropriate number of pages.

3. Note that the bit mapped Graph Icons will normally not be properly positioned in
the Print Preview. However, these will be properly positioned on the actual printout.

. Append ko Task Text

rsteresis Task

[ Two Page ] [ Zoom [n ]
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Sclastvore na Branch Loop
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Figure 14 - Graph Print Preview.

Step 9 - Print the Graph

1. Right-click in the Graph window and select "Print"

2. Retrieve the Graph from the printer. The Graph will be properly printed with the

right Graph pane as the first page. Bitmapped icons should appear properly placed.
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1 | IJ:
Save As...
sk 7] [ Pt
Pring Preview. ..
Copy to Clipboard i
Append to Task Text
Change Task Box Color

Reset Task Text to Default
Reset Task Color to Default

Graph Comments

e M
Figure 15 - Select the Print Option.

Step 10 - Copy the Graph and Paste into a Target Program.
1. Right-click in the Graph window and select "Copy to Clipboard"

2. Open any program such as Microsoft Word or Excel and select "Edit->Paste" or
press <Ctrl-V>.

3. The buffered image of the Graph will appear in the document.
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Branch TeskBr B
E
op 1 E
hen Branch Save fs...
| - Reset Print
Print Preview. ..
Copy to Clipboard
Measurement 7s fto Task Text
Change Task Box Color
Reset Task Text to Default
- Reset Reset Task Color to Default
Branch Targ Grq:thummEﬂts\\
L
*,
\ Documentl - Microsoft Word non-commercial use
out Refi 5 Mailings Reuiew View
SRR RN KRR TR RN SRR SR
Task ¥4.4.0 ¥11A10 GRIB Task |7

Task Type: GPIBE Set Temperature

Task Hame: Contrel the Sigma Chamber

Thermal Controller: Sigma Branch Target .'
Set Temperature: 50.0° C

Tolerance: 0.20 ° C

Delay 30 s for Stability

Task V4.4.0 1714510 Measurement Task [

Task Type: Hysteresis
Task Hame: Multi-Volt Hyst 1 - Reset
Voltage: 5.00

Branch Target
Period: 10.00 (ms) v
Profile: Standard Bipolar
Adjust Volts in a Branch Loop
Filter Target
Voltage Increment 1.00 (Volts) 0 I _I

Figure 16 - Clipboard Graph Pasted into Microsoft Word.

Note that the Graph is pasted as a single object. In a paged program such as Microsoft
Word, the Graph may be clipped until the object is resized and resizing the Graph may
produce an object that has too low a resolution. This will not be an issue in a non-paged
program such as Microsoft Excel. If the object must be pasted into a paged document, it
is recommended that the Test Definition be constructed for Graph purposes in smaller
sections of fewer Tasks. The Graph can also be pasted into a program such as Microsoft
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Paint, in which it can be subdivided into images that present a better appearance in the
paged program.

Step 11 - Save the Graph to a file.

The graph may be saved to a file in its current condition. The file may then be reopened in
Vision or distributed to others for opening in Vision. When the graph is closed, you will be
prompted to save it. (Pressing <Ctrl-G> closes all Graphs and does not prompt for saving.)

1. Right-Click and select "Save As..." from the popup menu.

2. A standard Windows File Browser dialog will appear. Navigate to an appropriate
folder and assign an appropriate file name.

3. Click Save and the Graph will be written to the file.

1 | =

i Print \\
Print Preview. .. %
Copy bo Clipboard \\\

fppend to Task Text \\

] Change TaskBox Color
Reset Task Text to Defaul i
Reset Task Color to Defaul \\

l Graph Comments 9

'y
Save As @@
Savein: | () Graphics v OF @
»
9
My Recent
Documents

Deskiop

2

My Documents
58
My Computer

i‘ﬂ] File name: Test Defintion Graph Demo File.grph v
g

My Metwork Save as lype: Graph Fies (“oph) v Cancel

Figure 17 - Saving the Graph to File.

Step 12 - Recall the Graph from a File.
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A Graph may be recalled from its file by selecting "File->Open a Test Definition Graph"
from the main Vision menu. It may also be opened from within an existing Graph by right-
clicking and selecting "Open". In that case, the file Graph will replace the existing Graph.

1. Select "File->Open a Test Definition Graph", or...
2. ...alternatively, right-click in an existing Graph and select "Open".
3. A standard Windows File Browser dialog will appear. Navigate to the folder

where the graph is located and select the appropriate file name.

4. Click Save.

5. In 1., the Graph will be opened in a new Graph window. For 2. the Graph will re-
place the existing Graph in the existing window.
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Figure 18 - Recall a Graph from a File.

Step 13 - Adjust the Task Text Displayed.
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Once a Graph is created, its appearance is fixed except for the operations that can be per-
formed as presented in the earlier steps. However, before a graph is created, the text display
for the Tasks can be adjusted. The images above show the "Standard" text display that is the
default. "Minimized" and "Full" text display are also available. The display can be adjusted
by right-clicking in the Editor window, on the CTD entry or on and ETD entry and selecting
either "Minimize Graph Text" or "Full Graph Text". The options can also be adjusted in the
main Vision "File" menu.

1. Right-click in the Editor window and select "Minimize Graph Text" from the
popup menu.

2. Right-click in the Editor window and select "Graph Editor Test Definition".

3. The new Graph will appear with minimized Task text. All Tasks indicate only Version,
Compilation Date, Family Type, Type Icon, Task Type and Task Name. Branch and Fil-
ter Target Icons and connecting lines are eliminated. (These still appear in the Mini-
graph. This presentation may be most useful for exporting to a paged document such as
Microsoft Word.

Fask ic440 IrLTE Messurement Task E

Task Type: Hysteresis
Task Name: Multi-Yolt Hyst 1 - Reset

Voltage: 5.00
Period: 10.00 [ms) Branch Target )

Profile: Standard Bipolar
Adjust Volits in a Branch Loop—__

Voltage Increment: 1.00 [Vo.il‘i}xf_mer Target I

Wk g4l 778 Messurement Task [

Standard Presentation Task Type: Hysteresis
Task Name: Multi-Volt Hyst 1 - Reset

Minimized Presentation

Figure 19 - Minimized Text Presentation.

4. Right-click in the Editor window and select "Full Graph Text" from the popup
menu.

5. Right-click in the Editor window and select "Graph Editor Test Definition".

6. The new Graph will appear with a Full Text presentation. Some Tasks may add signifi-
cant additional detail. All Tasks add, at a minimum, configuration and (if applicable) ex-
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ecution date and time. Branch and Filter Target Icons and connecting lines are shown.

Fask a8 48 FArLTg AMessurement Task E

Task Type: Hysteresis

Task Name: Multi-Volt Hyst 1 - Reset

Voltage: 5.00

Period: 10.00 [ms) Hranch Terget .

Profile: Standard Bipolar __

Adjust Volts in a Branch Loop
.. Filter Target
Voltage Increment: 1.00 W“"sl"'-\\ —I Full Presentation
H“m Fask g 48 LT 4TE Aessurement Task E
Standard Presentation Task Type: Hysteresis
Task Name: Multi-Volt Hyst 1 - Reset
Voltage: 5.00

Period: 10.00 [ms)
Profile: Standard Bipolar
Adjust Yolts in a Branch Loop

Voltage Increment: 1.00 [Volts] B hT 1 . L
ranch Targe

Auto Amplification Enabled

Area: 0.001000 fcm2)
Thickness: 1.000000 [pm)
1.0 nF Reference Capacitor Enabled

Filter Target
Configured: 02/10/10 11:35:20AM ' 9" I |

Figure 20 - Full Text Presentation.

7. Note that the text presentation selection is persistent, even between Vision execu-
tions, until changed.
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X - Documents Window

Documents Window

Vision offers a program window with a direct link to documents of a variety of specific types. By
default the Document Library window appears at the bottom-right of the main Vision display.
The Task Library is moved up to appear between the Editor and Documents windows. The doc-
uments window first lists all Adobe Reader (*.PDF) files located in C:\DataSets\User-Printable
Help. The installer writes the *.PDF versions of the help page documents to this location. These
files are listed in a folder named "User-Printable Help". Next Vision loads all Help (*.chm) files
found at C:\Program Files (x86)\Radiant Technologies\Vision\Help into a folder named "CHM
Files". These are the help pages opened by going to the "Help->Help Topics (Ctrl + H)" menu
option or by clicking the Click For Task Instructions button in any Task dialog. The files are also
written during Vision installation. Finally, the file path C:\DataSets\Documents is searched for
files of a variety of types. Any files of these types are loaded into the Documents Library win-
dow under a folder as specified in Table 1. Several demo files of various types are written to this
location by the installer and any file placed in that location, by the user, before Vision execution,
will appear in the Documents Library. The Library window, as configured by the installer, is
shown in Figure 1. Double-clicking on any document will open the document in its particular
program provided the program is installed on the host computer.

File Type Extension Folder Name
Adobe Reader * PDF PDF Files
Text * TXT Text Files
Microsoft Word * DOC/*.DOC Word Files
X (*.DOC/*.DOCX)
Microsoft Excel * XLS/* XLSX Excel Files

(* XLS/* XLSX)

Microsoft PowerPoint

* PPT/*.PPTX

PowerPoint Files
(*.PPT/*.PPTX)

JPEG (Images) * JPG JPEG Images

Microsoft VISIO (Drawings) * VSD Visio Files
Bitmap Files (Images) * BMP Bitmap Files
Web Files * HTML HTML Files

Table 1 - Document Library File Types, Extensions and Folders.
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Figure 1 - The Document Library Window in Vision.

Step 1 - Open a User-Printable Help Adobe Reader File

1. In the Document Library open the "User-Printable Help Files" folder.

2. Double-click the "Nested Branch Loop Reset" document (or any other document).

This document was added by the installer and should appear.

3. The Adobe Reader program starts (if installed on the Vision host computer) and

the document appears.
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Vision 4.2.7

Nested Branch Loop Reset

This document accompanies the dismibution of Vizien Version 4.2.7 or later. The primary
change berween Vision 4.2.6 and Viston 4.2.7 was the addiion of an option called the Neswed
Branch Loop Reset. This feanare 12 not vet documented elsewhers. The Nested Branmch Task
was introduced in December 2008, It allows Nested Branch Looping by allowing Branch Tasks
(and theiwr target Tazks) to be mchded mn the Nested Bramch Loop. The Branch Tazk defines an
inmer loop and the Nested Branch Task an outer loop. As criginally conceived the use of the
Mested Branch Task was confismg and ity pmpoze difficult to grasp.  This was prmanily be-
cause the user was strongly cantioned againet meluding Mexsurement and Filrer Tasks wnthin the
irmer Branch Loop. In this simanen the mner loop eould only be used for GPIB or program eon-
trol

Figure 2 - Opening the "Nested Branch Loop Reset" PDF File.
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Note that the duplication of the Vision Help and Task Instructions projects into User-
Printable PDF Files is no longer being maintained. These files remain part of the pro-
gram distribution, and are available from the Documents window, but are not generally
up-to-date.

Step 2 - Open the Main Vision Help Pages
1. In the Document Library open the "CHM Files" folder.

2. Double-click the "Main_Vision_Help" document (or any other document). This
document was added by the installer and should appear.

3. The Windows help window opens and shows the main Vision help document.

|- 5 Chargs
- % Check Hyst Halp
& CHGHYSTSETUP =

| & Leakage Help
| [ Mag Bias
| Mag DC(CS285)
| & Magrelo-Electic Biaa (05 25)
- Magneto-Elecuic Response (05 25)

|- Make Viars i vanid B e e

MEAHslp
I?AD!ANT?

|- ME SENSOR CAL
Main Vision Manual

| B MER
| 3 MTAHelp
L MTAL

\Asign >

Adaln Vision Manms!

e puide
2017

Figure 3 - Opening the "Main_Vision_Help"--File.
Step 3 - Open the JPEG "demo'" Image
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1. In the Document Library open the "JPEG Images" folder.

2. Double-click the "demo" image. This file was added by the installer to demon-
strate the JPEG listing in the Document Library and should appear.

3. The default JPEG viewer will open and the demo image will appear.

2=

Document Library
# [] UserPrintable Help Fies
@ [ CHM Files
Open the “JPEG Images™ Folder & [ PDF Fies
\ & [ TetFies
¥ « 5 # (] Word Files [*.doc/".docx)
Double-Click the “demo S| & © EvcelFies s o

Document g “x{ﬁ_l PowerPoint Files (*.ppt/”. pots]
=%
T demo
J':/“_| Wisio Files
b (] Bitmap Files

[® Nero PhotoSnap Viewer Essentials

le View Go Tools Help

Eile
.% Open Edit .,.* ZoomIn ' Zoom Out FuII Screen D Left C Right &b Information @Heln Topics 4 Previous wsp

Any JPEG document at C:\User-Printable Help\*.jpg
will be listed here.

demo.ipg 737382 115.60%

Figure 4 - Opening the "demo" JPEG Image File.

Step 4 - Access Custom Files
1. Stop Vision.
2. Copy any files of any type from the list of Table 1 to C:\DataSets\Documents.
3. Start Vision.
4. Open the folder(s) of the type(s) of the copied file(s).

5. Double-click the file to open in the appropriate program.
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XI - Data Mining, ETD Transfer and Simple Measure

A - Data Mining
A.1 - Discussion

Vision collects data and archives them in diverse DataSets that are registered to the DataSet Ex-
plorer window. An important tool is to be able to gather data from these diverse locations for di-
rect and immediate comparison. This problem was originally resolved by including the ability to
export data to a Vision Data File (*.vis). The data could then be imported, on Task execution, by
a Task of identical type. This remains a valid technique and is serviceable for moving data from
one or two Measurement and Filter Tasks. However the process is tedious for large-scale data
gathering. A more-recent solution is the addition of Data Mining.

Data Mining is the process of gathering a selected number of archived Tasks of a specific type
from any number of DataSets into a single Executed Test Definition (ETD) in the Archive of a
single DataSet. Along with the collected Tasks, the user may append a single Filter Task that is
appropriate for the data mined Task type and apply it to the mined data.

Although the mechanics of Data Mining are much more automatic than transferring data through
Vision Data Files, the process still requires effort and planning on the user's part. The user must
identify the location of the data to be mined before starting the operation. The matter is compli-
cated by the fact that many of the Tasks may have the same name. This is particularly true if the
Tasks include those taken in a Branch Loop. The Data Mining operation allows Tasks to have
their names changed to better segregate them during Data Mining configuration.

A.2 - Operation
Step 1 - Identify the Tasks to Data Mine:

For this example I will use the initial Hysteresis Tasks of Tutorial #1 and Hysteresis meas-
urements taken in a Branch Loop from Tutorial #3.

1. Review the source DataSets to identify the Tasks to mine for data.
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Figure 1 - Choose the Tasks to Data Mine.

Step 2 - Initiate Data Mining

1. Select "DataSet->Data Mining" or click the "DM" toolbar button.
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Figure 2 - Initiate Data Mining.
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2. The Data Mining Wizard will open. The first tab shows a discussion of the procedure.
Review and then click Next >. (Note that the Click For Dialog Instructions does not have
a help project associated with it as of this writing.)

Step 3 - Select Target DataSet

In this step, a single target DataSet, to which to write the mined data, is selected. All Da-
taSets registered to Vision are listed in the list box. Any existing DataSet may be selected as
the target. Or a new DataSet may be created. In any case, the DataSet will be opened in the
DataSet Explorer. Note that if a closed DataSet is opened, the DataSet will be closed at the
end of the operation. For this example, a new DataSet will be created. To use an existing Da-
taSet, select the DataSet from the list and click Select Target DataSet. Note that Next > will
be disabled until a target DataSet is selected.
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Data Mining: Select Target DataSet TS SRS s

I, e

DC Bias Custom Sequence Testing
Delay Custom Sequence Testing
Example Hysteresis Quiklook-to-DataSet
General Information

Hysteresis QuikLook-to-DataSet
Measured and Imported Hysteresis Data
Single-Pointin Accumulate Mode
TestWaveform eExecution Pre-Change
Tutorial #1a

Tutorial #1b

Tutorial #2a-1

Tutorial #2a-2

Tutorial #2b-1

Tutorial #2b-2

Tutorial #33

Tutorial #3b

Tutorial #4b

Tutorial #5a

Tutorial #6a - Parasitics

Tutorial #6b - Parasitics

Tutorial #8a - Nesting Branch

Tutorial #8a - Nesting Branching

Typical Type AB Performance 07_07_08
VDF Demonstration - Measurement One
VDF Demonstration - Measurement Two
Waveform Custom Sequence Testing

This Tab Lists All Registered DataSets
SelectA Target DataSet
Or Click "New DataSet" to Create a Target DataSet

Select Target DataSet

| 4

o ==l
™| I8

Next

Cancel

Figure 3 - Target DataSet Selection Tab.

1. Click New DataSet to open the New DataSet Dialog.

2. Configure the DataSet as follows:

DataSet Name:

Tutorial #11b - Data Mining

DataSet Path:

c:\datasets\tutorials\tutorial #11b - data mining.dst

Experimenter Initials:

As appropriate

Comments:

As appropriate - optional - not recommended
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3. Click OK to create and open the target DataSet. Next > is enabled. Select Target DataSet
is disabled. The created DataSet is identified as the selected DataSet. Click Next >. (The
selected DataSet may still be changed in the list box. If it is changed Select Target Da-
taSet is enabled and Next > is disabled. Clicking Select Target DataSet disables Select
Target DataSet and enables Next >.)

Mew DataSet ﬁ

Please answer the following questions. After selecting OK a new DataSet will be
created under the path that vou specified.

DataSet Name*  Tutorial £11b - Data Mining ‘

Browse

DataSet Path® cludatasets'tutonals'titorial #11b - data mining dst

E];?ﬁiln:fﬂter E 3-4 Characters

Comments Data Mining Demonstration - Create Target DataSet -

*Required Fields

Figure 4 - New Target DataSet.

Step 3 - Select the Source DataSet(s)

The next wizard tab again lists all DataSets registered to Vision. It is used to select the Da-

taSets from which to mine data.

1.

2. Click Select Source DataSets. The selected DataSet name(s) will appear in the unlabeled
text box. Next > will be enabled. Click Next >. "Tutorial #1b" and "Tutorial #3b" will
open if they were not already open. This may take some time depending on the size of the
DataSets. (Sequence 1. and 2. may be repeated to change the selection before clicking

Select "Tutorial #1b" and "Tutorial #3b".

Next >.)

488
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Diata Mining: Select DataSets 1o Mine . — ﬁ

Select Source DataSetis)
This Tab Listz All Registered DataSets
Select 1 or More fom which o Mine Data

DC Diss Custom Sequence Testng
Dielay Cuztom Sequence Testing
Examnple Hysleresis Quikl ook-lo-DataSet
Genersl Information

Hysteresis QuikLookto-DataSet
Measured and Inported Hysleress Dats
Singla-Pomt in Accumulats Mode
TestWaveform eExecution Pre-Change
Tulonal #17b - Data Mining

4 1. Select Source DataSets
u‘: Ez*% 2. Click Select Source DataSet(s)

Tulonal #2052 3. Selected DataSets Appear.
4. Change Selection if Necessary

5. Click Next >

Tulonal #40
Tulonsl #5a

Tutorizl #62 - Parasitics
Tuloral #62 - Parasitica
Tulnnal #a - Mesting Branch
Tutonzl #83 - Mesting Branching
Typical Type AB Pedormance 07_07_08
VDF Damonsiaton - Measurement One
VDF Demonstration - Measurement Two
‘Wavefomn Cuatom Sequence Testing
y' »
Sedeact Sowee DataSels) Tutorial #1b, Tutorial #3b | -

[ <mack [ M= [ cansal

Figure 5 - Select Source DataSet.

3. Any selected DataSet that is not opened will be opened. The selected DataSets will be
searched for all Measurement and Filter Task types that can be mined. This may take

some time and delay switching to the next wizard tab.

Step 4 - Select the Task Type to Mine for Data

1. The next wizard tab will list all the Task types found in the selected source DataSets that

may have their data mined. Select the "Hysteresis" Task type in the list.

2. Click Select Task Type. Next > is enabled.
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Data Mining: Select Task Type to Mine

Select Task Type

Sebect Task Type
Thas Tals Lists Minabis Task Types Found m the Sebscied DalaSets
Soh

oot 113k | ype o Ming for Lkt

Select, then Click

———ee —
J{_.:—'—
; P B | [B] Tememmn | [ Tawes 210 - Dot Mg [Z] tuiceial #16 IJTH\\I
TResdy --//

3. Click Next >. The source DataSets will be polled for all Tasks of the type selected before

displaying the

N

Target and Source DataSets have been Opened

Figure 6 - Select Task Type.

next tab. This can take some time.

Step 5 - Select the Tasks to be Data Mined

The next tab shows a tree structure. At the root are the DataSets. Below each DataSet is a list
of Executed Test Definitions (ETDs) that contain examples of the selected Task type. Below
of all of the Tasks in the ETD of the selected type. All Tasks in a DataSet
can be selected for data mining by checking the DataSet box. Otherwise all Tasks in any giv-
en ETD can be selected by checking the ETD box. Otherwise, individual Tasks may be se-

each ETD is a list

lected by checking them.

I.

Expand the tree and check individual Task boxes or ETD boxes, as appropriate to

select the Tasks identified in Step 1 (Figure 1).

2.
enabled.

Click Select Tasks. The Tasks will be registered for Data Mining. Next > will be
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Data Mining: Select Tasks to Mine

r Sulnecd Tarnbass) Tos Mirne

Use tha chock bomes in soloct Tacks to mine for data. Soloctindividual Tasks (Task chock bawes). entire ETDs (ETD chock baxos) or entie DataSots (DataSol chock boxas)

[

Select 1 or More Tasks o Mine for Dats

=y

B Tutorial #1891 - Run 1 - 20Vl 100 me Hysterenis.0

. Dol 10 0 ma Hystee
J[E*;:.... IVl
T

+TE I\.Ic::‘::q-ﬁun.
i % Tutnal 10 - Hun4 - 3 & 41T M Hysierpss « Fileesl
= Tutonal #1b - Rund - 3 & 410§ ms Hy sbese: .
I 10-Voly10.0 ma Hiysteresis - 1.0nF int R F;m-_h"“-——\_‘___h\_
¥, 4 -Vl 10.0 ms Hyslaresis - 1.0 0F Inl Red Cap e ! |
IR] Tutnrist #10- RunS - 3, 4 & 510.0 ms Hystere siss Filera 0 — F |
v 00 A0kl Oy o -

s
it 7 0 me Hysteresis + Fiksr 0

Dady)
- — 2t
I, 4 0Vl 10,0 ma Hyswresio - 10 oF In Bel Cop——m—""
g ey 5T Py st - |0 o it Rl G
[ Tutonal #1n Muné Single Fits: Mull v Composts Data 0 e

i
T TE] Tutonisl #16- Aun 7- Fitsr-Sourced Fitar Data
+ E Tistmnal #10 - Hun 7 - Flar-Snun sd F a1 5

= [ 18 Tusonial #3b _'___,d_r-"

i1/ _[Bl Tutoriad #30 - Muk-Y,
(R Tutorial 238
o T ol 10 [ ety

SH10.0 s Hysiara st
uli-Volt 100 ms Hysterasts
11ttt s - oz

Sebact Taaks

my,.lf-vomol: ms Hystousis \ L
uli Vol 10.0 ms |ysterasis
Mul-VoE 10U ms Hysherssss w

[R] Tunarisi 836 - Ml Vah 40

<1 [Bl Twarial #38 - Muli-Vai 4.1

~[R] Tusorial #38 - Muli-vali 5:0

¥ Tutarial #38 - Muli-Viah g0

5 [R] rusanai g8 - Mul-vial 70
= I TR Tukonisd 830 - Messamsment Nates Feducion
= | R Tunarial 830 - Measurement Naise Feducion |
| IR Tusarizl #30 - Measwement Maise Roducion

Figure 7 - Select Tasks to be Mined for Data (Identified in Figure'i).

3. Click Next >.
Step 6 - Rename Selected Tasks

The tab that appears lists, by <DataSet Name> <ETD Name> Task Name, all Tasks marked
for data mining. This dialog allows the Tasks to be assigned new names. This is strictly op-
tional. However, as show in Figure 8, many Tasks may have the same name, especially if
they executed in a Branch Loop.

1. In the list box, select the Task to be renamed. Its current name will appear in New
Task Name.

2. Type the new name in New Task Name. The name will be simultaneously updated in the
list box. Note that, if your target DataSet is very old, you should keep the Task Name to a
maximum of 30 characters. Otherwise the limit is 60 character.

3. Repeat for all appropriate Tasks.
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Figure 8 - Rename Task

4. Click Next >.
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Step 7 - Add a Filter Task

The
will
mad

tab will display a list of Filter Tasks that pertain to the selected Tasks type. No selection
be made in the list. No Filter need be associated with the Tasks, but a selection must be
¢ in the list. If no Filter is to be associated, Select "<<None>>".

1. Select "Hysteresis Filter".

2. Click Select a Filter. Next > is enabled.

Data Mining: Select Filter to Apply to Mined Data

e —— =

SelectFilter To Apply
This Tab Lists the Filters thatMay be Applied Based on the Selected Task Type and Task Count

Select 1 Filter or "<<None>>"
<<None>>
Collect/Plot Filter
Sensor Collect/Plot Filter
ce Average Filter
i

Filter
Sensor 2 Collect/Plot Filter

| selectaFiter |
G
[ <Back || Net> | [ cancel
Figure 9 - Select the Hysteresis Filter.
3. Click Next >.

Step 8 - Assign an ETD Name.

This tab displays a simple text box. It is used to assign the Executed Test Definition (ETD)
name. This is the name that the "experiment" will appear under in the target DataSet Archive.

1.

In Enter an Executed Test Definition (ETD) Name type "Hysteresis Data Mining Demon-
stration". As soon as characters appear in the text box Finish will be enabled. Note that if
your target DataSet is very old this text string is limited to 28 characters. Otherwise the
limit is 58 characters.
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—— e
Data Mining: Assign an Archive ETD Name |

Enter an Executed Test Definition (ETD) Name

(28 Characters Max for Target DataSets Created
Before Vision 55.0. Otherwise, 58 Characters Max )

Hysteresis Data Mining Demonstration

<Back || Fmsh | [ Cancel

Figure 10 - Name the ETD.
2. Click Finish.
Step 9 - Configure and Add the Hysteresis Filter Task.
The Hysteresis Filter Task configuration dialog will appear. The Filter must be configured to
be included with the data in the data-mined ETD. At a minimum, the Filter to be applied and

the Tasks to filter must be selected and registered.

1. Configure the Task as follows:

Hysteresis Filter Task Name: "Data-Mined Hysteresis Data"

Filter: "Centering" (or Other as Desired)

Task Selector: Select all Tasks in the List.

Add Task: Click after Selecting Tasks in Task Selector.
Comments: As Appropriate
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Main Setup | Plot Setup

Hysteresis Filter Task Name (60 Characters Max.) I@l
Data-Mined Hysteresis Data |

|
[ From outside & loop. accurmulate all datataken inside the loop
[ Filter
<<None>> [ Subsample
[0 Smooth Dato
Capacitance (nF) Vs Voltage
MNormalized Capacitance (UF/cm2) Vs Voltage P
|| dPidtuC/cm2ms) = mAjcm2) Vs Voltage | SetHysteresis Filter VDF Import
\ Mormalized Cap_aci_tance (UF/em2) Vs Polarization [T Read Data From Vision File
| Integrated Polarization
Integrated Polarization X Vin)
| Integrated Polarization X dV -
i Integrated Polarization X t{n) ’ SetRun-Time Table Export ]
i g;ea%ite(scz"'a”zan"” Xdt [T Run-Time TextFile Table
[ Centered Charge (UC)
i Current (mA)
Instantaneous Current (mA]
(mA)
| [CT  Respond to Nesting Branch Reset
: Task Selector
i 10.0-Voltf10.0 ms Hysteresis (X) Add Task
8.0-Volt10.0 ms Hysteresis (%)
i 7.0-Vol10.0 ms Hysteresis (X) 1. LeftMouse Selects
bl 5.0-Voltf10.0 ms Hysteresis (X) Single ltems.
|| 5.0-Volt10.0 ms Hysteresis - 1.0 nF Int Ref Cap. (¥} 2 Left Mouse + Shift Key
3.0-Volt/10.0 ms Hyste 1.0nF Int Ref Cap. (X) Selects Consecutive ltems
3.0-Volf10.0 ms Hysteresis - 1.0 nF Int Ref Cap. (X} 3 Left Mouse + Ctrl Key

Selects Multiple Independent ltems

Comments (511 Characters Max.)

Tutorial #11a - Data Mining - Demonstrate the configuration and execution of the Hysteresis Filter Task asitis -
associated with Hysteresis data mined from various source DataSets. Center the mined Hysteresis data.

[] No Execute
Export

Hysteresis Filter Version: 5.13.0 - Radiant Technologies, Inc., 2001 - 3/29/17

RADIANT/Z

ITEEHNOLOGIES. [T~

N

| QK | ’ Cancel l Apply
—

Figure 11 - Conﬁgﬁre the Hysteresis Filter Task.

2. Click the "Plot Setup" tab.

3. Configure the Task as follows:

Plot These Data: Checked
X-Axis Plot Options: Plot Volts (or Other as Desired)
Labels: As Appropriate
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Hysteresis Filter Setup S S M
Plot Setup
i
PIotThese Data J
Plot Title (60 Characters Max.) . ) I
X-Axis Plot Option
Various Data-Mined Hysteresis Data ‘ @ PlotVolts
() PlotField (kV/cm)
Plot Subtitle (60 Characters Max) () Plot Time (ms)

i Centered Data ‘
M
i
H Plot X Axis Label (60 Characters Max.)
| Vaoltage
|
|
I PlotY Axis Label (60 Characters Max.)
.' Polarization (UCfcm2) ‘
H

|| Export Meta Data at Run-Time

EExpcn JPEG atRun-Time

EExpcn Bitmap at Run-Time

Browse to File
: ‘.;.
[ OK ] { Cancel ] Apply

Figure 12 - Configure the Hysteresis Filter Task Plot.

4. Click OK. A number of things will happen:

» The Hysteresis Filter dialog will close.
» The Filtered data plot will appear.
» Any DataSets that were originally closed will close.

* The Target DataSet will be updated with the mined Hysteresis Data and the Hystere-
sis Filter Task in an ETD in the DataSet Archive. Note that the ETD will have a spe-
cial M icon.
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Figure 13 - Mined Data in the DataSet Archive. Hysteresis Filter
Data Plot.
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B - ETD Transfer

B.1 - Discussion

ETD Transfer is a similar process to Data Mining. In this case, any number of complete ETDs
are transferred, without regard for the Task types contained in them, from any number of source
DataSets to the single target DataSet.

This tool is in its beta release. It is available to all Vision users. However it is not completely de-
veloped. There is a significant issue with the tool in its current state as discussed at the end of
this tutorial.
B.2 - Operation

Step 1 - Initiate ETD Transfer

1. Identify the source DataSet and ETD(s) to transfer.

2. Seclect "DataSet->ETD Transfer" or click the ETD XFR button on the toolbar.

DataSet Library Data Plotting Log Calculator Tutorials (PDF) Help

Execute Current Test Definition (CTD) (F1)

quData Mining
File Explorer View Tools QuikLoock Editor DataSet Library

EE ETD Transfer |
SMSimple Measurement @ ])Rd %B E:E gg DVM SNI ? ?:?
- \/"
Select “DataSet—ETD Transfer” or Click the ETD XFR Icon on the Toolbar

Figure 1 - Initiate ETD Transfer.

3. The first ETD Transfer Wizard tab appears. The tab presents some discussion of
the transfer process. Click Next >.
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, ,

This wizard will copy selected E. ited Test D ition (ETDs) of selected DataSets
to new ETDs in the Archive of the selected Target DataSet.

# Select the Target DataSet to receive the iransferred data. A New
DataSet may be created as the target. An existing DataSet will be
opened if it is not already open.

+ Select the source DataSet(s) from which to transfer ETDs. Selected
DataSets will be opened if they are not already open.

* Select the ETDs to be copied
# Do the transfer

il
I
(|
(l

ETD Transfer Tool

This is a Beta Release]
Please Notify RTI M
of the Details of
Any Issues

I
I
I
I

-
A ar
Va

Figure 2 - First ETD Transfer Wizard Tab. Process Information.
Step 2 - Select Target DataSet

This step is identical to the target DataSet selection in Data Mining. Once again, this tutorial
will create a new DataSet.

‘

Select Target DataSet
This Tab Lists All Registered DataSets
Select a Target DataSet
Or Click "New DataSet' to Create a Target DataSet k

DC Bias Custom Sequence Testing
Delay Custom Sequence Testing
Example Hysteresis QuikLook-to-DataSet
General Information

Hysteresis QuikLook-to-DataSet
Measured and Imported Hysteresis Data
Single-Paintin Accumulate Mode
TestWaveform eExecution Pre-Change
Tutorial #11b - Data Mining

Tutorial #1a

Tutorial #1b

Tutorial #2a-1

Tutorial #2a-2

Tutorial #2b-1

Tutorial #2b-2

Tutorial #3a

Tutorial #3b

Tutorial #4b

Tutorial #5a

Tutorial #6a - Parasitics

Tutorial #6b - Parasitics

Tutorial #8a - Nesting Branch

Tutorial #8a - Nesting Branching

Typical Type AB Performance 07_07_08
VDF Demonstration - Measurement One
VDF Demonstration - Measurement Two
Waveform Custom Sequence Testing

Select Target DataSet
-

Figure 3 - Target DataSet Selection Tab.
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1. Click New DataSet to open the New DataSet Dialog.

2. Configure the DataSet as follows:
DataSet Name: Tutorial #11b - ETD Transfer
DataSet Path: c:\datasets\tutorials\tutorial #11b - etd transfer.dst
Experimenter Initials: As appropriate
Comments: As appropriate - optional - not recommended
New DataSet lﬁ

Experimenter
Initials*

Comments

4

Please answer the following questions. After selecting OK a new DataSet will be
created under the path that you specified.

DataSet Name*  Tutotial £11b - ETD Transfer |

Data%et Path® c\datasets tutonals tutorial 11k - etd transfer |

SPC 34 Characters

ETD Transfer Demonstration - Create Target DataSet -

*Required Fields

Figure 4 - New Target DataSet.

3. Click OK to create and open the target DataSet. Next > is enabled. Select Target DataSet
is disabled. The created DataSet is identified as the selected DataSet. Click Next >. (The
selected DataSet may still be changed in the list box. If it is changed Select Target Da-
taSet is enabled and Next > is disabled. Clicking Select Target DataSet disables Select

Target DataSet and enables Next >.)

Step 3 - Select the Source DataSet(s)

The next wizard tab again lists all DataSets registered to Vision. It is used to select the Da-
taSets from which to mine data.

1. Select "Tutorial #1b" and "Tutorial #3b".

2. Click Select Source DataSets. Next > will be enabled. Click Next >. "Tutorial #1b" and
"Tutorial #3b" will open if they were not already open. This may take some time depend-
ing on the size of the DataSets. (Sequence 1. and 2. may be repeated to change the selec-

tion before clicking Next >.)

500
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r a
Transfer ETD: Select Source DataSets ‘ ﬂ

Select Source DataSets
This Tab Lists All Registered DataSets
Select One or More From Which to Transfer ETDs

DC Bias Custom Sequence Testing VDF Demonstration - Measurement Two
Delay Custom Sequence Testing Waveform Custom Sequence Testing
Example Hysteresis QuikLook-to-DataSet
General Information
Hysteresis QuikLook-to-DataSet
Measured and Imported Hysteresis Data
Single-Pointin Accumulate Mode
TestWaveform eExecution Pre-Change
Tutorial #11b - Data Mining
Tutorial #17b - ETD Transfer
Tutorial #13
utorial #1b
Tutorial #2a-1
Tutorial #2a-2
Tutorial #2b-1
Tutorial #2b-2

‘

Tuterial #3a

Tutorial #4b

Tutorial #53

Tutorial #63 - Parasitics

Tutorial #6b - Parasitics

Tutorial #8a - Nesting Branch

Tutorial #8a - Nesting Branching

Typical Type AB Performance 07_07_08
VDF Demonstration - Measurement One

Select Source DataSet(s)
[XFR

By

[ <Back [ Nea> | [ cancel

Figure S - Select Source DataSet.

3. Any selected DataSet that is not opened will be opened. The selected DataSets will be
searched for all Measurement and Filter Task types that can be mined. This may take
some time and delay switching to the next wizard tab.

Step 4 - Select ETDs to Transfer

The final wizard tab shows a tree structure with the selected DataSet. Under the DataSet are
all archived ETDs. All ETDs can be selected for transfer by checking the DataSet box. Oth-
erwise a subset of the available ETDs can be individually selected by checking their boxes.

1. Checked the desired DataSets and/or ETDs.

2. Click Select ETDs. Finish will be enabled.
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-
Transfer ETD: ETD Selection = = k ﬂ

Select ETDS to Transfer
Use the check boxes to select ETDs to Transfer
Select individual ETDs (ETD check boxes)...
-.0r" entire DataSets (DataSet check boxes)
Select one or more ETDs to iransfer

=] Tutorial #1b -

i IR] Tutorial #161 - Run 1-3.0-Volt/10.0 ms Hysteresis:0

[VIR] Tutorial #1b1 - Run 1-3.0-Volt/10.0 ms Hysteresis 1

i [VIR] Tutorial #1b1 - Run 2 - 3.0-Volt/10.0 ms Hysteresis + Filter0
~[_[R] Tutorial #1b - Run 3- 3.0-Vol/10.0 ms Hysteresis + Filter.0

["[R] Tutorial #1b - Run 4 - 3 & 4-/10.0 ms Hysteresis + Filters:0

i | [R] Tutorial #1b - Run 4- 3 & 4-/10.0 ms Hysteresis + Filters:1

[V[R] Tutorial #1b - Run 5- 3. 4 & 5/10.0 ms Hysteresis+Filters:0

i -[[IR] Tutorial #1b - Run 6 - Single-Filter Multi-V. Composite Data0

i [ [R] Tutorial #1b - Run 7- Filter-Sourced Filter Data:0

i - [R] Appended General Info-0

i .| IR] Appended Hyperlink(s)0

¢ LJTIR] Tutorial #1b - Run 7 - Filter-Sourced Filter Data:0

=] Tutorial #3b

~[_[R] Tutorial #38 - Multi-Volt 1:0

["IR] Tutorial #38 - Multi-Volt 1:1

- [R] Tutorial #36 - Multi-Volt 2:0

AL T utoriz! #38 - Mull-Voll 30)

[IR] Tutorial #38B - Mukti-Volt 4:0

[ IR] Tutorial #38 - Mutti-Volt 4:1 -

[VIR] Tutorial #38 - Multi-Volt 5:0

-~ [R] Tutorial #36 - Multi-Volt 6:0

[ [R] Tutorial #38 - Multi-Volt 7-0

n

Rl Tutorial #38 - PUND Variable PW 10 hd
SelectETDs
? <F
5
[ <Back | Finish | [ camcel |

Figure 6 - Select the ETDs to Transfer.

3. Click Finish. The selected ETDs will be transferred to the target DataSet with the issues
noted below.

B.3 - Beta Release Issues.

There are two primary issues with the ETD Transfer. Neither prevents the tool from being used
effectively:

* Only one ETD is transferred in this process, even though multiple ETDs in multiple Da-
taSets may be selected. This is minor since it can be remedied by repeated operations.
This may be the situation for the foreseeable future.

{4 Vision - Tutorial #11b - ETD Transfer F » a . . b

File Explorer View Tools Quiklook Editor DataSet Library Data Plotting Lo
EID ED EBD D, S a5
& XFR €S 1S '™ Y

=-[D8 Tutorial #11b - ETD Transfer
=-te Tutorial #1b71 - Run 1- 3.0-Volf10.0 ms Hysteresis:1
Auto ETD Summary
ETD Icon [¥] 3.0-Volt/10.0 ms Hysteresis - 1.0 nF Int Ref Cap.
— =ik Archive

. _:} E40q Tutorial #1b1- Run 1-3.0-Voltf10.0 ms Hysteresis:1:0
Single ETD Transferred - T Experiment Design

SR ] Experiment Dala
Auto ETD Summary:1
] 3.0Voltf10.0 ms Hysteresis - 1.0 nF Int Ref Cap.:1

]

J
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Figure 7 - Only Single ETDs Transfer.

» Ifthe ETD includes Tasks iterated in a Branch Loop, the "Experiment Design" will have
copies of all executions of the Tasks. For example, if the original Test Definition design
included a Hysteresis Task and a Branch Task and the archived Hysteresis executed over
six iterations, the source ETD "Experiment Data" folder will have six copies of the Hys-
teresis-Branch sequence, but the "Experiment Design" folder will contain only one such
sequence. However, the target "Experiment Design" folder will have all six sequences. If
the transferred ETD Test Definition is moved back into the Editor, the Editor Test Defini-
tion will have all six sequences. Tasks would then need to be removed to return the ex-
periment to the original design.
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Figure 8 - Multiple Branch Loop Sequences Transferred to Target
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This problem will be addressed before the "beta" designation is removed from the tool.
However, it is only apparent in Test Definitions that include a Branch Loop and there is a
remedy. Since this is a difficult problem, this tool may remain in beta release for quite
some time.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 506

C - Simple Measure

C.1 - Discussion

The Simple Measure allows basic low-voltage Hysteresis measurements to be quickly config-
ured, executed and stored, as a Task, to an Executed Test Definition (ETD) in a DataSet. The
configuration and execution are independent of any other Tasks in Vision, so the process can be
initiated immediately without accessing a Task in QuikLook or configuring a Test Definition in
the Editor.

Any number of Hysteresis measurements may be made and stored to the DataSet. Configuration

parame
may be

ters may be changed and new measurements may be appended to existing data. Or data
cleared between measurements. The user has a limited number of parameters to config-

ure, including:

Task Name: (60 characters maximum). Since the Simple Measure data are stored to the
DataSet as a Task, a standard Task Name must be provided under which the data will be
stored.

Volts: (£500.0) The voltage to be applied to the sample during the Hysteresis measure-
ment. This is limited to the capability of the tester's internal amplifier and depends on the
model purchase. Limits of £10.0 Volts, £30.0 Volts, £100.0 Volts, £200.0 Volts or
+500.0 Volts may apply.

Period (ms): (0.0002 to 30,000.0 ms) The duration, in milliseconds, of the Hysteresis
measurement. This is equivalent to 1000.0 / Frequency (Hz). The actual limits will de-
pend on the tester model being used.

Area (cm2): (Strictly greater than 0.0) This is the area (cm?) of the smallest sample elec-
trode connected to the Precision tester DRIVE or RETURN port. (Note that, if the elec-
trodes are not the same area, DRIVE is normally connected to the larger electrode. For
example, if an array of capacitors on a wafer have a common bottom electrode, DRIVE
should be connected to the bottom electrode. Theoretical discussion of the reasons for the
are beyond the scope of this document.) The tester captures charge that is moving onto or
off of the sample RETURN electrode as the result of the application of the DRIVE volt-
age. However, Vision reports the data in units of Polarization. Polarization is given as
Charge (uC)/Area (cm?). Area (cm?) must be correctly entered to produce accurate data.
Thickness (um): (Strictly greater than 0.0) This is the third dimension in the sample ge-
ometry. It is the distance through the ferroelectric material, between sample electrodes.
This value is recorded simply for complete documentation of the measurement.

Preset: As in a standard Hysteresis Task, with this option checked an unmeasured
DRIVE profile voltage will be applied to the sample. This is to preset the sample into a
polarization state opposite the state that will be switched by the application of Volts. This
ensures that the polarization is switching throughout the bipolar measurement. With this
option unchecked, the polarization behavior of the first half of the measurement will de-
pend on the state of the sample before the Simple Measure process is initiated. When this
control is checked, Preset Delay (ms) will be enabled.

Preset Delay (ms): when Preset is checked, this control is used to specify the delay be-
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tween the application of the unmeasured Preset DRIVE voltage waveform and the meas-
urement waveform. Sufficient delay should be applied to allow any charge movement in
the sample that results from the preset waveform to settle so that the measurement begins
in a quiescent state.

To maintain simplicity, a large number of options available to the standard Hysteresis measure-
ment are predetermined for the Simple Measure process and are not under user control. Some of
the more important options that are fixed include:

. DRIVE profile is standard bipolar triangular.

. High-voltage measurements are not available.

. Auto Amp and User Last Amp Value are enabled.
. Internal reference elements are not available.

C2 - Operation
Step 1 - Connect a Sample Between the Tester's DRIVE and RETURN Port

The figures in this example will use an RTI Type A/B White ferroelectric capacitor. This is a
0.0001 cm? 4/20 undoped PZT sample.

Step 2 - Initiate Simple Measure

1. Select "DataSet->Simple Measurement" or click the icon on the Vision
toolbar.

2. The "Select Target DataSet" dialog appears.
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Figure 1 - Initiate Simple Measure.

|va

Step 3 - Select the Target DataSet

As with Data Mining and ETD Transfer, a DataSet that will collect the Simple Measure data
must be selected. As with those tools, a new DataSet may be created from within the dialog.
Otherwise an existing DataSet may be selected and opened. In this tutorial a new DataSet
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will be created.

1. Click New DataSet. The New DataSet dialog appears.

2. Configure the Dataset as follows:

4.

5

DataSet Name: "Tutorial #11¢ - Simple Measure"

DataSet Path: "c:\datasets\tutorials\tutorial #11¢ - simple measure"
Initials: As Appropriate (Required)

Comments: As Appropriate (Optional - Not Recommended)

Mew DataSet ﬁ

Please answer the following questions. After selecting OK a new DataSet will be
created under the path that vou specified.

DataSet Name*  Tutorial #11c - Simple Measure

DataSet Path*® cludatasets\tutonals'tutonial #11c - simple measure

%ﬁjﬂemﬂ E 34 Characters

Comments Tutorial #XI-C Simple Measure Demonstration

*Required Fields

Browse

,

Cancel

VE

Figure 2 - Create the Simple Measure DataSet.
Click OK to create and open the DataSet.

Click Select Target DataSet to register the selection.

509

. Click OK. The Target DataSet Selection dialog closes and the Simple Measure
Control dialog opens.
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Figure 3 - Select the Simple Measure DataSet and Close the Selec-
tion Dialog.

Step 4 - Configure the First Measurement
1. Click Configure to open the measurement configuration dialog.

2. Configure the measurement as follows (or as you prefer):
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Task Name: 4.0-Volt/10.0 ms Simple Measurement
Volts: 4.0

Period (ms): 10.0

Preset: Checked

Preset Delay: 1000.0 (in milliseconds)

Area (cm2): 0.0001

Thickness (um): 0.3

3. Click OK to close the configuration dialog. Measure will be enabled on the Sim-
ple Measure Control dialog.
[ Simple Measure Configure w
Task Name

4.0-Volt'10.0 ms Simple Measurement ‘

Volts
4.0000

'

Period (ms)
10.0000

'

[¥]Presst

Preset Delay
1000.0000

i

Area (em2)
0.0001

;

Thickness (pm)
0.3000

Simple Measure Main Contrel [

Clear Data

Measure

(azz)

Done

E

.
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Figure 4 - Configure the First (4.0-Volt) Measurement.

Step 5 - Make the 4.0-Volt Measurement.
1. Click Measure to open the Measurement dialog.

2. Click Measure to make the measurement. The data are plotted in the main dialog
window. Configuration and derived Single-Point values are displayed in the list boxes.

3. Click Measure again to repeat the measurement. Existing measurement data may
be cleared by clicking Clear Data.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual

- =
| Simpim Meanre Man Contol =]

[ Configire |
| B ]

Mdeasure

513

|

S e oy G e, i, i, e

Simple Measurement

Prlargrston (uCicr 2
% OE s oo ow 3@
T —r
-

B o E
:
iz i
¥ 3 )
i I

B b &
; e,
Fo &

= =

Figure 5 - 4.0-Volt/10.0 ms Measurement - Repeated..

Step 6 - Close the Dialog to Store Data and Return to the Simple Measure Control dia-

log.

1. Click OK to close the dialog.

2. The Rename CTD dialog appears. Name the CTD "4.0-Volt/10.0 ms Simple Measure".

3. Click OK to close the Rename CTD dialog. The DataSet is updated with the 4.0-Volt
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measurement in the CTD and in the DataSet Archive. The Simple Measure Control dia-
log appears. Clear Data is enabled.

| Erarhiomen Tartarlos s p——— o — S—— Ll

tln Offst avmy) B ()

Simple Measurement
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iy 12 L
20
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10 Lt Pressd v »
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0 ! |
pr— CMBEL I LawpbsilV iads
2% 1 asan L T2 I- TR A
T o 2 187 L
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Rename CTD L4 w

Teou can change the name of the current test definition. This helps differentiats tests cetaps

(30 characters max for DataSets created before Vizion 2310 Otherswse 6 Chesacters hax )

Rename CTD /

e can chinge the aame of th et test defiition. This helps differentinte tests setaps
30 characters max. foe Dy ereated before Vision 550, Othersise 60 Chasacters Max)

4 15t 10 B ms Senple Measure

Simple Measure Main Control w

Configure |

Figure 6 - Store Data and Return to Idle.
Step 7 - Configure the Second (5.0-Volt) Measurement
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1. Click Configure to open the measurement configuration dialog.

2. Configure the measurement as follows (or as you prefer):

Task Name: 5.0-Volt/10.0 ms Simple Measurement
Volts: 5.0

Period (ms): 10.0

Preset: Checked

Preset Delay: 1000.0 (in milliseconds)

Area (cm2): 0.0001

Thickness (um): | 0.3

3. Click OK to close the configuration dialog.

Simple Measure Configure M

Task Name

5.0-Volt/10.0 ms Simple Measurement ‘

Volts
5.0000

Period (ms)
10.0000

Preset

Preset Delay
1000.0000

Area (cm2)

0.0001

Thickness (pm)

0.3000

Figure 7 - Configure the Second (5.0-Volt) Measurement.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 516

Step 7 - Make the 5.0-Volt Measurement.

1. Click Measure to open the Measurement dialog. The dialog will appear as in Fig-
ure 6.

2. Click Measure to make the measurement. The data are again plotted in the main dialog
window. Configuration and derived Single-Point values are appended to values in the list

boxes.

3. Click Measure again to repeat the measurement. Existing measurement data may
be cleared by clicking Clear Data.

Py L}
Simple Measurement 5
Al Al
P i (' Heeam 71 et
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- -
....... D
m — =
| ——
rr——— — )
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- 4 »
M+
20+
g ot ;
i F §
E 0 4
i = e
E-'Dv- a -
) [
v = t
a0+ - =
.........
.
5 -4 2 1 o 1 |
- =)
-~ =
| =
! — — -
S PR FEEE Toug s T R R N TR CRE | —
= T
e [ am
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Figure 8 - 5.0-Volt Measurement.

Step 8 - Close the Dialog to Store Data and Return to the Simple Measure Control dia-
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log.
1. Click OK to close the dialog.
2. Name the CTD "4.0-Volt & 5.0-Volt/10.0 ms Simple Measure".

3. Click OK to close the Rename CTD dialog. The DataSet is updated with the 4.0-Volt and
5.0-Volt measurements in the CTD and in the DataSet Archive.
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Figure 9 - Stored 4.0-Volt and 5.0-Volt Data - Idle State.

Step 9 - Repeat the Configure/Measure/Store Procedure to 9.0-Volts (or as Desired)

You can also clear all data in either the Simple Measure Control dialog or in the Measure-
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ment Dialog at any time.
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Figure 10 - 4.0-Volt through 9.0-Volt Data.
Step 10 - Review the Data
1. Click OK to close the Measurement dialog if it is still open.
2. Assign a CTD Name and save the data if necessary.

3. Click Done to close the Simple Measure Control dialog.
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b

Open the DataSet Archive.

5. Select an ETD and open it.

6. Open the "Experiment Data" Folder.

7. Double-click the stored Simple Measure Task.

8. The archived data reappear in the Measurement dialog.
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Figure 11 - Recover the Archived Simple Measure Data.

Step 11 - Export the Data.

Note that Vision tools to export the data are not available. The export tool from the data plot-
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ting library must be used to export the data.

1. Right-click on the plotted data and select "Export Dialog..." from the popup menu.

Simple Measurement

(o] (4] (] v] ] =]
1 2 3 4 5 6 7

40+

30+

20+

4
Viewing Style
Border Style 4
Font Size ¢

¥ Show Legend

10

Numeric Precision

Polarization (uCicm2
o
|

3
Plotting Method v ¥
-107 Data Shadows ' "\ Right-Click Anywhere...
Grid Options ’ Select
Include Data Labels
-20' Mark Data Points
¥ | Show Annotations
Undo Zoom
-30 Maximize.. /
Customization Dijl.
40 Expart Dialog...

FrTrTTTTIrTTT T I T T T T I T T TT AT T T T T T T T I T T T T AT T T T T T

Volts

Figure 12 - Initiate the Export Dialog.
2. In the Dialog that appears, select Text/Data and File, then click Browse.
3. Navigate to an appropriate output file location and assign an appropriate *.txt file name.

4. Click Save. The file path and file name will appear in the export configuration dialog.
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Figure 13 - Configure the Export.

5. Click Export to open the second export dialog.
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6. Check the following: Select Subsets and Points::All Data, Export What::Data and Labels,
Export Style::List, Delimited::Tab and Numeric Precision::Maximum Precision.

Exporting Simple Mmt , qﬂ
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Figure 14 - Configure the Export Details.

7. Click Export.
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8. Using a Windows Explorer, navigate to the exported file and double-click to open
for review.
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Figure 15 - Review the Exported File.

9. Right-click on the plotted data and select "Export Dialog..." from the popup menu.

10. In the Dialog that appears, select Text/Data and ClipBoard.
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Figure 16 - Configure Clipboard E;(port.

11. Click Export. Configure the second dialog as in Figure 14.
12. Click Export.

13. Open a Microsoft Word® document and paste the data.
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Figure 17 - Simple Measure Data Exported to Microsoft Word©
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XII - Editor Aide
Discussion
The single largest drawback in Vision is that the Editor is not a completely general tool for in-

serting and removing Tasks. This is because of the complex dependencies between Branch and
Filter Tasks and their targets. Here are the things that can be done in the Editor:

. Clear the Editor of all Tasks.
. Append a Task or series of Tasks to existing Tasks in the Editor.
. Remove the last Task from the Editor.

* Prepend a Task or series of Tasks to the top of the Test Definition Task list in the Editor.
This is done by copying the existing Test Definition to a temporary location (DataSet
CTD or Customized Test), writing the Task(s) to be prepended to the Editor and then re-
storing the original list of Tasks from the temporary location.

Here are examples of things that cannot be done in the Editor:

. Remove any Tasks from the interior of the Test Definition in the Editor. Only the
last Task may be removed. This may be done repeatedly to remove a series of Tasks, but
a Task cannot be removed that is not the last (bottom-most) Task. Tasks may be disabled
by checking No Execute. This is functionally equivalent to removing them from the Test
Definition.

. Insert any Task into the interior of the Test Definition. Tasks may only be ap-
pended or prepended. Tasks are prepended by copying the existing Test Definition to a
temporary location (DataSet CTD or Customized Test), writing the Task(s) to be pre-
pended to the Editor and then restoring the original list of Tasks from the temporary loca-
tion.

. Move a Task's position in the Test Definition up or down.

For example, in Step 4 of Tutorial III.B you added an Automatic Branch Abort Task to an exist-
ing Test Definition. The Automatic Branch Abort Task must be inserted before the Branch Task.
To do this you had to remove the Branch Task, insert the Automatic Branch Abort Task and then
reinsert the Branch Task. A completely general Editor would allow the Automatic Branch Abort
Task to be inserted without removing the Branch Task.

The Editor Aide tool is provided as a method for making the process of modifying complex Test
Definitions simpler. The tools can be used to build complete Test Definitions from scratch. It can
also move the Test Definition from the Editor into the Test Definition under construction in the
tool. Tasks can only be appended to the end of the Test Definition under development, but then
may be easily moved up or down in the list. Any Task may be immediately removed from the
list. The Test Definition in the Editor may be completely cleared of Tasks from without the Edi-
tor Aide tool. Whether or not the Editor is cleared of Tasks, all Tasks in the Editor Aide list can
be moved to the Editor, appending them to any existing Tasks.
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This solution is still not completely general. Tasks are not actually constructed in the Editor Aide
and dependencies between Tasks are not established. As Tasks are moved from the Editor Aide
to the Editor, they must be configured. A few general parameters including Task Name, Max.
Voltage, Sample Area (cm2), Sample Thickness (um) and Comments can be assigned in the Edi-
tor Aide tool.

This tutorial will work with the Tutorial VIII.A Nesting Branch Loop tutorial Test Definition.
This tutorial will perform several basic operations. For a complete details discussion, see the Edi-
tor List Dialog Instructions.

Operation

Step 1 - Ensure the Proper Test Definition is in the Editor

1. Close any open DataSets
2. Press <Ctrl-A> to remove all Tasks, if any, from the Editor.
3. In the DataSet Explorer, double-click the datasets->tutorials->Tutorial #8a - Nest-

ing Branch explorer tree entry to open the DataSet.

!d Vision

File Explorer View Tools Quikloock Editor DataSet Library Data Plottin

N ETD [RD ED D \ Ed
1B XFR |ES| &S Vi Aide ? Ly
~Ix
--[ tutorials:

+ Tutorial #11¢ - Simple Measure
+-[D8 Tutorial #11b-ETD Transfer

+-[D§ Tutorial #11b - Data Mining

+ Tutorial #8a - Mesting Branch

+ Tutorial #6b - Paras

+-[08 Tutorial #4b

+-[Dg Tutorial #3b

#[D4 Tutorial #2b-2 Double-Click to Open
i Tutorial #2b-1

Figure 1 - Open the Original DataSet.
4. Open the DataSet Archive

5. Right-Click on the "General Nesting Branch:0 ETD and select "ETD to Editor" on the
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popup menu. The original Nesting Branch Loop Test Definition will appear in the Editor.
The reason this tutorial uses that Test Definition is that it is complex and shows the Editor
List to its best advantage.

4 vision - Tutorial #8a - Nesting BI'EIE g

Eile Explorer View Tools Quiklook Editor DataSet Library Dati

% 1 Rename ETD
S

| EMtwcD
ilb Practical Mubii-Temperature/Muli-Violtage Mesting Branch TD
& Conlrol the Delta 9023 Chamber (Delta 9010 Controller) ;
-] Muli-Vol10.0 ms Hysteresis 1- Reset
[£] Multi-Volf10.0 ms Hysteresis 2 - No Resat Rigllt—Click...
LB Muli-Vol00 ms Hysteresis Data 1- Resat .-'/
i Br InnerBranch Loop 1
i % Mulli-Voll100 ms Hysteresis 3 - Resel
Mult-volt10.0 ms Hysleresis 4 - No Rasat :
- E8 Muli-Vol10.0 ms Hysteresis Data 2 - SE[EC’II ETD
Er Muli-WoliMulti-Temp HysteresisdEsting Loop to Editor™

M General Mesting Branch
#- R General Nesting Branch.1

Minimize Graph Text
Standard Graph Text
Full Graph Tet

Graph ETD Design

Append General Info

Append Hyperlink(s)

Add Marker L4

Bulk Task Export

|

*3 EDITOR

"= EDITOR
X Create a Custom Loop Counter

% Update Custom Loop Counter

P Bl Muti-vaty10.0 ms Hysterasis 1 - Reset

G Muli-voly10.0 ms Hysterasis 2 - Mo Resel

B8 CPF.IMult-Valt10.0 ms Hysteresis Data 1- Resat
Er Inner Branch Loop 1

2] Muti-vet10.0 ms Hysterasis 3 - Reset

[&] Muti-Volif10.0 ms Hysteresis 4 - No Reset

B8 Muti-Volt10.0 me Hysteresis Data 2 - No Resat
Er Inner Branch Loop 2

Br M uli-Volt Hysteresis Mesting Loop

Figure 2 - Recover the Archived Test Definition.
Step 2 - Initiate the Editor Aide Tool
1. Right-click in the Editor Window and select "Editor Aide" from the popup menu. The
Editor Aide dialog will open.
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Step 3 - Insert a General Information Task.
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Figure 3 - Launch the Editor Aide Tool.
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1. Inthe Program Control Tasks list box select "General Information".

2. Click Add Selected Task to Editor List. The General Information Task is added as the first
Task in Editor List.
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Figure 4 - Insert General Information Task.

3. With the General Information Task selected in Task List, click in Task Name and type
"Nesting Branch Loop Discussion". Comments could also be edited here. However, the
Task will be configured when it is sent to the Editor. The General Information Task
Comments field in the Task configuration dialog is much larger than the field, here, and,
so, easier to work with.
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Figure 5 - Assign the General Information Task Task Name.
Step 4 - Move the Editor Test Definition into the Editor Aide.

1. Click Load Editor Tasks to Editor List. The Tasks in the Editor Test Definition will be
copied to, and identified by Task type in, Editor List.
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Figure 6 - Copy the Editor Test Definition to Editor List.
2. Select the first "Hysteresis" Task in Editor List. Note that Task Name, Max Voltage,
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Sample Area (cm2), Sample Thickness (um) and Comments are preserved from the con-
figuration in the Editor. Any of these parameters can be adjusted, for the selected Task,
in the Editor Aide tool. For example, changing Max. Voltage to 4.0 would change the ini-
tial parameter to 4.0 Volts for this Task only. Parameters that are not set in the Editor
Aide will be set when the Test Definition in Editor List is moved into the Editor window.

Editor List

General Information
Make User Variable

UEdate User Variable

Hysteresis

Collect/Plot

Branch

Hysteresis Delete
Hysteresis Selected
Collect/Plot

Branch ﬂ

Mesting Branch

Task Name

Multi-Volt/10.0 ms Hysteresis 1 - Reset

m

Max Voltage
4.000000

Sample Area (cm2)
0.000100

Sample Thickness (pm)
0.300000

Comments

=« | Tutorial #8a - Demonstrate the Hysteresis Task configuration and execution for the Vision =
help pages. Perform a 5.0-Volt/10.0 ms standard bipolar measurement on the 1.0 nf

Internal Reference Capacitor. Increment the test voltage by 1.0 Volt in a Branch Loop. Reset
the voltage in a Nested Branch Loop. -

r -
-4 Task l Clazer CAitar

Figure 7 - Copied Tasks Maintain Basic Parameter Configuration.

Step 5 - Insert an Automatic Branch Abort Task before the First Branch Task.

There is no real need for an Automatic Branch Abort Task in this Test Definition. However,
it is included, here, for the purpose of illustration.
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1. Select "Auto Branch Abort" Program Control Tasks.

2. Click Add Selected Task to Editor List to put the Auto Branch Abort Task at the
bottom of the Editor List.

3. Click the "Auto Branch Abort" Task in Editor List and set Task Name to "Ensure
No More than Ten Loops".

4. Set Comments to "Tutorial #12 - Abort the first Branch Task if "Loop Counter" =
0",

5. Click .| repeatedly until "Auto Branch Abort" is above the first instance of

"Branch" in Editor List.
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Figure 8 - Insert and Auto Branch Abort Task.
Step 7 - Remove the Second Hysteresis Task
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Every aspect of the original Nesting Branch Test Definition configuration was important in
demonstrating the various aspects of Nesting Branching. For the purpose of the Editor Aide
tool, the actual composition of the Test Definition in Editor List is less important. This step
removes one of the Hysteresis measurements.

1. Select the second "Hysteresis" in Editor List.

2. Click Delete Selected. The "Hysteresis" entry will be removed from the Editor List con-
trol.

Editor List

» | General Information
Make User Variable
Update User Variable

Hysteresis Clear
T — Al
Collect/Plot

Auto Branch Abort

Hysteresis Selected
Hysteresis
Collect/Plot
Branch
Mesting Branch

Multi-Volt/108 ms Hysteresis 2 - No Reset

Editor L

» | General Information
Make User Variable

Hysteresis
Collect/Plot

Hysteresis
Hysteresis
Collect/Plot
Branch
Nesting Branch

Figure 9 - Remove the Second Hysteresis Task from Editor List.
Step 8 - Save the Test Definition to a File

The Test Definition, as currently configured, with the Editor List sequence and preserved
Task Names Max Voltage, Sample Area (cm2), Sample Thickness (um) and Comments, can
be saved to a file with a *.elx extension. The file can then be read to reload the Editor List at
any time.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual 538

1. Click Browse to File.

2. In the standard Windows File browser dialog that appears, navigate to an appro-
priate location and assign an appropriate file name.

3. Click Save. The Windows browser will close and the file path and file name will appear
in the unlabeled test box under Browse fo File. Since the file specified in the unlabeled
text box does not exist, Save Editor List to File is enabled and Load Editor List From File
is disabled.

4. Click Save Editor List to File. The file will be written. Since the file specified in the un-
labeled text box now exists, Save Editor List to File is disabled and Load Editor List
From File is enabled.

—
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——
Faw T e - @& i*M@
: Name B Duale modified
il \ MO FEMS Matoh your search
Fiecenl Plaoces %
|
Desktop
e
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« \
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[. wwess o Fie JI
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/”/\1\
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\ ,
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4

Load Editor List From Flla

Figure 10 - Save the Test Definition to a File.

Step 9 - Load the Test Definition from a File
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1.

2.

Click Browse to File.

In the standard Windows File Explorer that opens, navigate to and select an existing *.elx
file.

Click Save. The file path and file name will appear in the unlabeled text box. Save Editor
List to File will be disabled because the file exists. Load Editor List From File will be
enabled for the same reason. These first three steps are not strictly necessary, since the
file is already identified in the unlabeled text box.

Click Load Editor List From File. The file will be opened, read and closed. The Test Def-
inition in the file will be appended to any Tasks already listed in Editor List. Preconfig-
ured parameters are preserved.
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Figure 11 - Recover a Test Definition from a File.

Step 10 - Clear Editor List and Reload from the File
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1. Click Clear All to remove all Tasks from the Editor List control. Clear All, Delete Select-
ed and Save Editor List to File are all disabled. (Note that there are some inconsistencies
in the Editor Aide tools. Most are evident here. Although there are no Tasks in Editor
List, Move Editor List to Editor is still enabled. Also Comments remains enabled and all
preconfiguration controls - Task Name, Comments, etc - continue to show the values of
the last-selected Task. All of these are minor issues that will be corrected in future releas-
es - perhaps the release that you are currently working with.)

2. Since the Test Definition file exists and is already selected, click Load Editor List From
File to reload the Test Definition.
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Figure 12 - Clear Editor List and Reload the Test Definition from the

File.

Step 11 - Clear the Editor Window and Move the Editor List Test Definition to the Edi-

tor

If the Test Definition configured in the Editor Aide Tool were transferred into the Editor
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window, it would be appended to the Tasks already in the Editor Window. For this demon-
stration, that is not the purpose of the process. The intent is to replace the Test Definition in
the Editor. Therefore, the Editor must first be cleared of all Tasks.

1. Click Remove Last Editor Task. The "Multi-Volt Hysteresis Nesting Loop" Task will be
removed from the Test Definition in the Editor window. This step is provided only to
demonstrate the tool. The next step will remove all Tasks from the Editor window, mak-
ing this step unnecessary.

Copyright Radiant Technologies, Inc. 2020 - This work is licensed under a Creative Commons At-
tribution-NonCommercial-ShareAlike 2.5 License. http://creativecommons.org/licenses/by-nc-

sa/2.5/



http://creativecommons.org/licenses/by-nc-sa/2.5/
http://creativecommons.org/licenses/by-nc-sa/2.5/

Main Vision Manual

544

relete

Selected

L

CPF:1Multi-Violt/10.0 ms Hysteresis Data 1 - Re

4.000000
Sample Ares |
0.000100

0.300000

"= EDITOR

L3 Create

a Custom Loop Counter

% Update Custam Laop Counter
Lo Multiviolt10.0 ms Hysteresis 1- Reset
i 3 Multi-volt/10.0 ms Hysteresis 2 - Mo Reset
&8 CPF:1Muli-Vely10.0 ms Hysteresis Data 1- Reset

- Br InnerB

ranch Loop 1

Lo Multiviolt10.0 ms Hysteresis 3 - Reset
E Multi-volt/10.0 ms Hysteresis 4 - Mo Reset
Cf MuliVal10.0 ms Hysteresis Data 2 - No Resel

Bt InnerB

ranch Loop 2

L EBr Mulivolt Hysteresis Nesting Loop

Comments

t Filter Task configuration and execution for the
‘olt Hysteresis data in a Nested Branch Loop.

Remove Last
Editor Task

Move Editor List
To Editor

| =o TASKLUBRARY

w23 Customized ~

-/ Filters
@-Z3 Hardw
w20 Pars
w23 P

®= EDITOR

X Create a Custom Loop Counter

X Update Custom Loop Counter

k2] Multi-Volt10.0 ms Hysteresis 1- Reset

E Multi-Voltf10.0 ms Hysteresis 2 - No Reset

B CPFIMuli-Valy10.0 ms Hysteresis Data 1- Reset

~-Br InnerBranch Loop 1

@ Multi-Volt10.0 ms Hysteresis 3 - Reset
E Multi-Voltf10.0 ms Hysteresis 4 - No RHeset
8 Muli-Vely10.0 ms Hysteresis Data 2 - Mo Resel

*Er Inner Branch Loop 2

Figure 13 - Remove the Last Task from the Editor Test Definition.

2. Click Clear Editor. All Tasks will be removed from the Editor window. Clear Editor and
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Figure 14 - Remove the Last Task from the Editor Test Definition.

3. Click Move Editor List to Editor. Each Task will be moved, in order and one-by-one, into
the Editor. As each Task is moved, it will open its configuration dialog. Each Task must
be individually configured. Once in the Editor and with the Editor Aide closed, Tasks
may be reopened to validate and correct configuration per usual. Note that, because of the
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persistence of parameters, many Tasks will be preconfigured, or mostly preconfigured,
making the configuration process simpler. However, This same persistence will make
some Tasks incorrectly preconfigured so that care must be taken to ensure that all Tasks
are properly configured.
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Figure 15 - Move the Editor List into the Editor.
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