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In ThisManual

This document is the self-paced training manual to help you to understand how to use the
Agilent EasyEXPERT software.

Module 1. Getting Started

This modul e explains the basic operations of the EasyEXPERT. You will learn how to
perform application test, quick test, and tracer test.

Module 2. Data Display and Management

This modul e explains the data display and analysis capabilities of the EasyEXPERT
software. You will learn how to use analysistools, how to change display setup, and
how to print/export test result data.

Module 3. Classic Test Environment

This module explains the classic test mode of the EasyEXPERT. You will learn how to
create the classic test setup in the course exercises.

Module 4. Measurement Functions

This module explains the measurement functions available with the EasyEXPERT. You
will learn how to use various measurement functions in the course exercises.

Module 5. Modifying Application Test Definitions

This module explains amodification example of an application test definition. You will
learn how to modify the definition in a course exercise.

Module 6. Creating Your Test Definitions

This module explains about the application test definition. You will learn how to create
your application test definition in a course exercise.

Module 7. Advanced Definitions and Operations

This modul e explains how to control external GPIB devices, how to call an execution
file, how to perform arepeat measurement, and how to use the prober control script.

Module 8. Miscellaneous Operations

This module explains what is the status indicator, what is the automatic data export
function and the automatic data record function, how to perform selftest and
calibration, how to perform SMU zero offset cancel, and such.

EasyEXPERT is atrademark of Agilent Technologies. All other trademarks are the
property of their respective owners.



Class Exercises

Class exercises use the test setup listed below. The test setup data are only examples and
included in the Demo.xpg file stored in Agilent B1500 Series Manual CD.

Module Exercise Device Test setup/definition/data Page
Module 1 |d-Vd measurement MOSFET | Id-Vd 1-19
Id-Vg, gm-V g measurement MOSFET | VthgmMax 1-27
|d-Vd measurement MOSFET | Traceldvd 1-31
B2200/E5250 switch control - - 1-52
Module 2 Id-Vg, gm-V g measurement MOSFET | GMMAX 2-29
Using Preview window - - 2-32
Module 3 |d-Vd measurement MOSFET | Trngld-Vd 3-27
Multi Channel I/V Sweep Bipolar Tr | Trng Multi 3-39
M easurement LED
I/V List Sweep Measurement MOSFET | Trng List 3-51
[/V-t sampling measurement 0.1puF Trng Sampling 3-65
C-V sweep measurement MOSFET | Trng CV 3-79
B2200/E5250 switch control - Trng Switch 3-84
Direct Control (C-f measurement) 0.1puF Trng C-f 391
Module 4 SMU pulse mode MOSFET | IDVD-Pulse 4-7
RC measurement 0.1 uFand | RC-sampling-log 4-15
511 kohm
Negative hold time 511 kohm | R-sampl-neg-hold 4-21
Auto analysis MOSFET GMMAX 4-27
Bias hold function LED LED 4-38
Module 5 Modifying application test MOSFET | Trngldvd Vth 5-14
definition Trng idvd idvg2 5-29
Trng idvd idvg3 5-32
Using auto analysys twice MOSFET | VthgmMax and Id 5-34
Using vector data MOSFET | Trng Cgg-Vg 5-42




Module

Exercise Device Test setup/definition/data Page

Module 6

Creating application test definition MOSFET | Trng idvd idvg 6-17

Module 7

Nno exercise

Module 8

No exercise

NOTE

Demo.xpg file

Demo.xpg file is required to create the Demo preset group which contains the test setup
data used by the class exercises. And it is stored in the \data folder on Agilent B1500 Series
Manual CD.

The Demo preset group should be created before starting the class exercise. To create the
preset group, launch EasyEXPERT and import the file by using the Preset Group Import
dialog box opened by clicking My Favorite Setup > Preset Group > Import Preset Group.
The test setup data are only examples for the class exercises.

Before importing the Demo.xpg file, import the .xtd files stored in the same folder.

NOTE

xtd files

The \data folder stores some .xtd files. They are the application test definitions used by
some class exercises. To use the definition file, import the file by using the Test Definition
Import dialog box opened by clicking Library > Import Test Definition. The test definition
data are only examples for the class exercises.

NOTE

Xtr files

The \data folder also stores some .xtr files. They are the sample test results created by
executing the test setup which has the same name as the result data. To display these
sample test results, import the files by using the Test Result Import dialog box opened by
clicking Results > Transport Data > Import.

NOTE

About sample data

The test setup data described in this manual are only examples. If these example data
damage your devices, Agilent is NOT LIABLE for the damage.




Required Devicesfor Class Exercises

To perform the class exercises, you need the device set (Agilent part number 04156-87001)
which contains the following devices.

Description Quantity
N-channel MOSFET 2ea
NPN Bipolar Transistor lea
Red Miniature LED lea
0.1 uF Capacitor 50 V lea
1.0 Q Resistor 1/8 W lea
1.1 kQ Resistor /8 W lea
511 kQ Resistor 1/8 W lea

-

N-ch MOSFET NPN bipolar Transistor

Brown Brown

LED
Black Brown
Black Black
Silver Brown

1 ohm Resistor 1.1 kohm Resistor

Green

Brown
Brown
Orange

— S—

511 kohm Resistor 0.1 uF Capacitor



Required Accessoriesfor Class Exercises

To perform the class exercises, you need the following accessories. Prepare the accessories
shown below.

Designation Description Model No. Qty.
1 Test Fixture 16442A/B lea

28 pin socket module lea

Connection wire 6ea

2 Triaxial Cable 16494A 4 ea.

3 Interlock Cable 16493J lea

28 pin DIP Socket Module (1ea.)

ocoo0o0o0
0000
cooo
ocooo
0000
00000

- b

Connection Wire (6ea.)

16442A/B Test Fixture (lea.) @ OiC——==—=I0
Triaxial Cable (4ea.)

O —

INTLK Cable (1ea.)






Module 1. Getting Started

* TolLaunch EasyeEXPERT

* To Specify/Create Workspace

* ToPerform Application Test

* To Save/Recall Your Test Setup

e ToExport/Import Your Preset Group
 ToExport/Import Test Record

e ToPeform Quick Test

* ToPerform Tracer Test

* ToControl Switching Matrix

* ToManage Data Display Window

Module 2. Data Display and M anagement

» Data Display window

* Graph AnalysisTools

« Data Status

* ToChange Graph/List/Display Setup
* ToSeePrint Preview

* ToPrint Display Data

* ToCopy Graph Plot/List Data

* To SaveAnalysis Result

e ToUsePreview Window
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Module 3. Classic Test Environment

» Classic Test Execution Mode

* |/V Sweep Measurement

e Multi Channe I/V Sweep M easur ement
* 1/V List Sweep M easurement

* 1/V-t Sampling M easur ement

* C-V Sweep Measurement

* Switching Matrix Control

e Direct Control

M odule 4. M easur ement Functions

SMU Pulsed Sweep M easur ement

e 1/V-t Sampling M easurement

* NegativeHold Timefor High Speed Sampling
* AutoAnalysis

« SMU Filter

» Standby Function

« BiasHold Function
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Module 5. Modifying Application Test Definitions

« ToOpen Application Test Definition

* ToModify Test Definition

* ToUseDebugTools

* ToUseBuilt-in Functions

 ToAdd DataDisplay

» ToUseAutoAnalysis

e ToUseTest Setup Internal Variables

* ToUseAuto Analysistwice (as Class Exercise)

* ToUseVector Data (as Class Exercise)

Module 6. Creating Your Test Definitions

* What isTest Definition

* What isTest Contents

* ToOpen Test Definition Editor
» ToDefine Test Specification

* ToDefine Test Contents

» Available Elements

* AvailableVariables

* ToDefine Test Output
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Module 7. Advanced Definitions and Operations

* ToControl External GPIB Devices
* ToCall Execution Files

* ToPerform Repeat Measurements
* Prober Control Script

Module 8. Miscellaneous Oper ations

* Function Status Indicator

* Run Option

* Automatic Data Export and Data Record
» Calibration

* Configuration

e XSLT Samples

* ToEnable System Controller

* To Start Desktop EasyEXPERT

e ToUse415x Setup File Converter
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Getting Started




In This Module

* To Launch EasyEXPERT

* To Specify/Create Workspace

* To Perform Application Test

* To Save/Recall Your Test Setup

* To Export/Import Your Preset Group
* To Export/Import Test Record

* To Perform Quick Test

* To Perform Tracer Test

* To Control Switching Matrix

* To Manage Data Display Window
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Module 1
Getting Started

To Turn on/off B1IS00A/B1505A

The Standby button works to turn on the BIS00A/B1505A when it is turned off. When the
B1500A/B1505A is turned on, the Standby button works to terminate the EasyEXPERT software,
Windows, and turn off the BI500A/B1505A.

After the BISO0A/B1505A is turned on, log on Windows.
The default user is Agilent B1500 User with no password.
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Module 1
Getting Started

To Launch EasyEXPERT

= Start EasyEXPERT icon

After logging on, click Start EasyEXPERT button to launch the EasyEXPERT software.

If you do not see the Start EasyEXPERT button, double click the Start EasyEXPERT icon to open
the Start EasyEXPERT window.

This window has the File menu and the Option menu. The File menu is used to close this window.
The Option menu provides the following functions.

*Auto Start of EasyEXPERT: Enables or disables the automatic start function. If this label is
checked, the function is enabled. From the next boot or logon, the Start EasyEXPERT window will
be skipped and EasyEXPERT will be launched. To disable this function, use the Start EasyEXPERT
window opened by the File > Exit menu on the EasyEXPERT main screen. This function is not
effective for Desktop EasyEXPERT.

*Backup EasyEXPERT Database: Used to make backup of the EasyEXPERT database.
*Restore EasyEXPERT Database: Used to restore the EasyEXPERT database.

Note:
Desktop EasyEXPERT provides the following additional functions in the Option menu.

Execution Mode: Used to change the software execution mode.
Move EasyEXPERT Database: Used to move the EasyEXPERT database.



To Specify Workspace

Case 2 "_“_‘:_‘:— ' Case 3

After launching the EasyEXPERT, you will see one of the above screens.
Case 1: If this is the first time to launch the EasyEXPERT

The LCD displays the EasyEXPERT main screen.

Case 2: If the B1500 has one workspace only

Select Yes, and click OK if you use the existing workspace.

The EasyEXPERT main screen is displayed.

Select No, and click Next if you want to create a new workspace.

See next slide.

Case 3: If the B1500 has some workspaces (more than one)

Select workspace you want to use, and click Continue.

The EasyEXPERT main screen is displayed.

If you create workspace, check the Create a new Workspace radio button, and click Continue.

To create a public workspace, check the Allow other users to access this workspace box. The public
workspace can be used by all users.

To create a private workspace, delete the check from the Allow other users to access this workspace
box.

Workspace is the space created in the B1500 internal hard disk drive, and is used to store the test
setup, measurement result data, and so on. The workspace can be created and allocated for each
user.

Work on the same setups and data in the next time and Choose the same Workspace in the next time:

If this check box is checked, the workspace selection screen will be skipped at the next startup and
EasyEXPERT will be launched with the workspace used at the last operation. To perform this setup
again, click the File > Close Workspace menu on the EasyEXPERT main screen.
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Module 1
Getting Started

To Create Workspace

i

Agilent ExsyEXPERT software manages sotups and data in
endlosures known as "Workspaces.” Since you want to

Check this box for
Public workspace

1: New workspace name to create

2: New workspace name to rename

Enter the workspace name and click OK to create/rename the workspace.
If you want to create a public workspace, check the Allow other users to access this workspace box.
The public workspace can be used by all users.

If you want to create a private workspace, delete the check from the Allow other users to access this
workspace box.
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Online Help
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Online Help is available for the B1500 and EasyEXPERT. Select Help > Agilent EasyEXPERT
Help menu to display the online help window. The online help provides the following information.

eIntroduction describes overview, front view, rear view, and measurement units of the B1500.
+Using EasyEXPERT provides the reference information of the Agilent EasyEXPERT software.
*Function Details explains the measurement functions of the B1500 with EasyEXPERT.

*Built-in Programming Tool provides the reference information of the built-in function, read out
functions, and script programming statements.

*If You Have a Problem describes the problem solving information, the B1500 system maintenance
information, and the error messages.
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Application Test Description
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To know about the application test, click the (i) icon. This icon displays the message box that
explains the application test definition. This function will help you to know what is and how to use

the application test.
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Typical Value Selection

You do not need to hit the keyboard.

- _Right clicking
this field
displays the
menu.

20 mY
50 mV
100 my & o
200 mV
500 mV \
100V The values are
120V 108 e
150V defined as
1L.80 Y .
200v ||ww| typical values
s in the Test
i 1 v [l*==| Definition.
i M0RE

Fiutrs ot [lambon o [Hamieraoh

When you set a test condition of application test, you do not need to use keyboard. You can select
the value from the typical values as shown below.

+Click the entry field of a setup parameter by using the touch screen or the mouse. This displays the
typical values for the specified parameter on the softkeys.

*Select one of the softkeys.

Also you can use the following manner.

*Point the entry field of a setup parameter by using the mouse.

*Right click the mouse to display the popup menu.

*Click the Select menu to display the typical values for the specified parameter.
*Select one from the typical values.

Note:

The typical values are defined in the test definition. And you can change the values by using the
Define typical values window opened by clicking the Typical Values button on the Test Specification
screen of the Test Definition window. For the Test Definition window, see Module 5.
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Screen Keyboard

. Numeric KeyPad
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When you need to enter numeric characters in an entry field, you will see the icon at the right side of
the entry field. This icon opens the Numeric KeyPad. You can use this screen keypad instead of the

USB keyboard.

When you need to enter alphabetic characters in an entry field, you will see the icon at the right side
of the entry field. This icon opens the On Screen Keyboard. You can use this screen keyboard

instead of the USB keyboard.
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To Perform Application Test
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Step 1: Click Application Test tab.

Step 2: Select one or more technology categories, and select a desired test from the list of tests

associated with the selected technology categories.
Step 3: Change the setup parameters (Device parameters and Test parameters) if you want.
Step 4: Connect DUT, and click the Single button. The B1500 starts the selected test.

After the measurement, the test result data is displayed on the Data Display window. And the Test
Result Editor shown in the next page is displayed on the lower left area of the B1500 screen if the
Auto Record function or the Auto Export function is set to ON. Check the status indicator at the

bottom of the screen.
Step 5: Analyze the measurement result data.
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Test Result Editor

Save Flags: | Important | Valid ‘ Questionable ‘

Delete Remarks: | = oK

Save/Delete

! Important
# Valid

? Questionable

Remarks

« OK

The Test Result Editor provides the following GUI to set a flag and remarks to the test result record.
Set the flag and remarks to the test record.

Save button and Delete button

Divides test records into groups, Save and Delete.

Test records in Save-group are always listed in the lower area of the EasyEXPERT main screen.
Test records in Delete-group can be listed when Results > Filter > Show Deleted Data is checked.
*Flags buttons

The following buttons are available. You can set one of the following flags.

eImportant ! Button

Sets the important flag (!) to the test result record.

*Valid # button

Sets the valid flag (#) to the test result record.

*Questionable ? Button

Sets the questionable flag (?) to the test result record.

*Remarks field

You can enter characters into this field. The characters will be recorded as the Remarks value of the
test result record.

*OK button

Applies the setup on the Test Result Editor, and closes this dialog box.
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Test Record List Area

Results > Filter > Show Deleted Data

Flag | Setup Name
Flag | Setup Name All#  |Vth gmMax
..|# |Vth gmMax Al# Vth gmMa
ID-VD1 S [? [Vth gmMax
ID-VD1 S |? Vth gmMa
& ! Vth gmMax A ID-VD1
- ID-VD1 ] A ID-VD1
S ID-VD1
o + ID-VD1
Expand Application Test Results ! |Vth gmMax
! Vth gmMax
F}@g Setup Name : ID-VD1
.| #
Show All Append Data

The test result records are listed in the test record list area. The area also lists the following data.

*Append measurement data marked with ...
*Deleted data marked with * if Results > Filter > Show Deleted Data is checked

*Test name defined in the application test definition if Results > Filter > Expand Application Test

Results is checked

If Results > Filter > Show All Append Data is checked, all append data will be listed and the symbol
will be changed to A for the data obtained by the Append measurement or S for the data obtained by

the Single measurement.
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Single/Append/Repeat measurement

«— Single
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The EasyEXPERT provides three execution modes, Single, Append, and Repeat.

Single button triggers a single measurement.
Append button triggers an append measurement. The measurement results will be appended to the
Data Display window that shows the previous measurement results. The Data Display window can

have maximum 10 layers for displaying measurement results.
Repeat button opens the Repeat Measurement Setup dialog box used to set the repeat measurement
condition. To perform the repeat measurement, see Module 7.

To abort measurement, click Stop button that appears instead of the Single button.

To reset the counter, click the reset button.
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File Data Display  Help
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The test setups you create or modify MUST be saved in a preset group (My Favorite Setup).
To save the setup, click the Save button.

To recall the setup, click the Recall button.

You can organize the setups by using the My Favorite Setup button.

To select the available preset group, use the field below the My Favorite Setup button. In the above
example, the Demo group is selected and listed in the My Favorite Setup list.

To rename, duplicate, or delete the setups, and to add, rename, duplicate, delete, import, or export the
preset group, use the function of the My Favorite Setup button menu or the Organize Preset Group
dialog box shown in the next page.
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To organize preset group for test setup

[ My Favorite Setup] button

File Data Display Help

| Brganirs Provet Groug
Preset Geoup List
e sl
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| Count | Device 1D
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This dialog box is opened by selecting the Organize Preset Group function of the My Favorite Setup
button menu, and is used to organize the preset group.

*Preset Group List

Lists the preset groups saved in the workspace. The Add, Rename, Duplicate, Delete, Import, and
Export buttons are available to organize the preset groups.

*Copy

Sets the operation of the >> button and the << button. They work as Copy when this check box is
checked, and as Move when this check box is blank.

o>>

Copies or moves the preset setup selected in the left Preset Group box to the right Preset Group box.
<<

Copies or moves the preset setup selected in the right Preset Group box to the left Preset Group box.
*Close

Closes the Organize Preset Group dialog box.

*Preset Group

Lists the preset setups saved in the preset group. The Select All, Unselect All, Rename, Duplicate,
and Delete buttons are available to select or organize the setups saved in the preset group.
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To Export/Import Your Preset Group
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o VgStop: 2.00V W A = N
T (S s ~@ome
wostop: [200 7 &
Vih gemibene _...}J P:'_
2 Uy Fvcwt
@ st
i cros [y €]
Dmwtce
etup Name | Date
Vih gmMa 43/2006 7:07:3] LS
Vih_gmmax 47372006 7:07:3] Mo
Id-vd 4/3/2006 7:01:4 .
Td-vd 4732006 7:01:39 _!i'
Trmg Idvd idvg3 32006 9:21: MO
Idvd 3/31/2006 0:20:! .
e e 2
Sempte (S EPERT e o fm = [

You can export/import your preset group.

To export the present preset group, click the My Favorite Setup button, select Export, and specify the

folder and the name of the preset group to export.

To import the preset group, click the My Favorite Setup button, select Import, and specify the preset

group to import.
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To Export/Import Test Record

Getting Started

File Data Display _Help

wg [ia5m

B B e 8|
CAAL

wh (D SO
Ll o

B Gk Yoo et fymat Jock [ata ghriow He ke 200}

Al B
[Setuplitle  d-Vd
[Appiication [d=Vd
|TestParan Mama
|TestParam Vals
|DutParame Mama
| DutParame Vihay
| Metaliata
8 _|MetaData
|Metalata
| Matalata
| M taDiata
| Mgtaliaty
| MgtaDuata
15 |Metalata
b g
Fiandy

| Date
4{3j2006 7:07:37 PM
S e

| Flag | Setup Name
Vth gmbax

32006 7.01-38PM 1
331/2006 9:21:00 PM 1

Tmg Idvd idvg3
lavd 3/31/2006 9:20:55PM 1

TestReca b

TestRecol 04/07/2008 124356
Testiecol
TestRecol
TestRocal trus
TestRecol
TestRecon
TestRecol SBETeB5-0437-4144-a313-¢1 TeOl 3047

(3 D E F 3 H T

Public
Gata Source
SMUE HP SMUAHR
Polarity  Lg g

1 1,00B-07 100605

Drain Subs
SMUL HP SMLK HR
Tamp

ViStart
05

T
0002

ViStop  VilStep |\
2 as

2

Li— LIl
| [ L

1. Select data record to export, and right click.
2. Select Transport Data > Export As Xxxx.

To export multiple data, select Transport Data > Folder Export.

To export the test result record, specify the data records and select the Transport Data > Export As
XXXX menu.

You can save the data records as an EasyEXPERT file, a CSV file, a XML spreadsheet file, or a
XML file created by using the specified XML style sheet.

You can import the data record exported as the EasyEXPERT file or the XML spreadsheet file.

To import the file, select the Transport Data > Import... Then the Test Result Import dialog box is
opened. On the dialog box, select the file to import.

You can read by using a text editor or a spreadsheet software as shown above. This example reads a
test record exported to a CSV file.

Note:

To export multiple test records, select Transport Data > Folder Export..., and specify the destination
folder and file names automatically set. Then the multiple test records can be exported to the
specified folder.
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Class Exercise

Perform Application Test.

. Connect device (MOSFET). See the following pages.
. Open Id-Vd test definition in the CMOS library.

1
2
3. Change the setup (SMU, output value, etc.)
4.
5
6

Create your preset group, and save your setup.

. Click = button to start a single measurement.

. Perform this exercise for the Vth gmMax test

definition.

Note:
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SMU Triax Connection
Force Lines to Fixture 1,2,3,4 Ports

Force side Sense side
AW V4

|

CMU ©060 /

SMU4 .= ° ®.®

16442A/B Fixture

SMU3 ot o
SMU2 -t © =@, ® °
:-@o@ . )

SMU1 o
GNDU @®

g

B1500A Rear View

For the non-Kelvin connections, connect only the Force lines, leaving the Sense lines open.

Connect corresponding numbers. On the 16442A/B fixture use the numbers labeled 1 - 6, not 1 - 3.

Your B1500A may not match the SMU configuration shown in this figure. Note that SMU1 is the
module top of the GNDU (ground unit). The SMU number become large from bottom to top as
shown.

This is the SMU cable setup that will be used in the remainder of the class exercises.
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Jumper Leads - MOS transistor

3 3 .

s DIIII]IIII]I]IIIIIIIIIIIII]I]IIII]I] 16088-60002

> by Dual in line package
00000000000000) (28 pin)

With the 16442 A/B fixture, note that there are two SMU numbering schemes....3 SMUs with force
and sense, or six SMUs with force only. For this class example we will use the six (6) SMU scheme.

On older fixtures, this scheme is shown in light blue lettering. In newer fixtures, this scheme is
shown in white reverse background lettering.
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Device Orientation and Insertion

23 15

J0oooono

Sub|

Jgpuoooouooood

Insert the transistor last, 1: Substrate 1
AFTER connecting the 2: Source

cables and leads. Remove 3: Gate

the shorting wire after 4: Drain

insertion in the socket.

The MOS FET leads must be re-arranged into a straight line as shown.

IMPORTANT:

The MOS FET is highly sensitive to electrostatic damage. Touching the bare leads can definitely
destroy the device. The device comes with a special shorting wire attached. Bend the leads the way
you want, insert the device in the socket, and then remove the shorting wire. The wire has a tab. Just
grab the tab and pull straight out. The wire will spiral out as you pull.

Once the shorting wire is removed, you must use a wrist strap when handling the device.
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Result Example

File  Data Display Help

# [comgory -] D 1d-vd Sotup Mame: [1=/
1. check o
[ e Py e W] o W)
5 r':;:w Tomp [Gooes N Tia: [T A []
E'J"—;‘.’J
2. select 3
: 3. change |-
e, VgStart: [530 Sul
VgStep: [159 Wsubs: [0 ] i
[ ] e T 3
sswerlivnim S}
2 3. change
vl = -
A| | Flag | Setup Name | Date | Count | Device D | Remarks fie
1d-vd 4/3/2006 7:01:40 PM 1
vd 47372006 7:01:38 PM 1
ng idvd idvg3 3/31/2006 0:21:00PM 1
dvid 3/31J2006 9:20:55PM 1
i'] 31312006 9:20:41 PM 1
0 idvd idvg2 3312006 0:10:56 PM 1

Tt or [ katorion | A imedtn

Test result data (record) is automatically saved after measurement.

1. Check the CMOS check box.

2. Select 1d-Vd (or Vth gmMax) and click the Select button.

3. Change the SMU setting as follows.
Substrate: SMU
Source: SMU2
Gate: SMU3
Drain: SMU4

4. Create your preset group (ex. Exercise).

5. Save the changed setup to your preset group.

After this class exercise, the Id-Vd setup and the Vth gmMax setup will be saved in your preset
group.
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Result Example

€ 1d-Vd - Agilent EasyEXPERT mE x|
ile Edit View Marker Cursor Line Window Help
| Ay e = = gy = y ey m e
D Ad- W EREMeE--EE0
Setup Name: |Id*Vd\ X
X-V Graph Plot properties... | |
% Agilent
(&)
10m
E
E)
=
1.00m
Jdiv
0
1] vdrain (V) 200 m /div 2.
List Display Properties...
Index I Vgatei Vsource I Vdmlnl Vsubsj Idrain I IdrainPerViig S
1 500 mv oV av ov -3.78 pA -378 fA/um
2 500 mv ov 50 mv ov 1.376 nA 137.6 pAfum [s|
< 12

This is the Id-Vd measurement result example of the following source setup.

Gate voltage: 0.5 Vto2 V, 0.5 V step
Drain voltage: 0 Vto 2 V, 0.05 V step
Source voltage: 0 V

Substrate voltage: 0 V
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To Perform Quick Test

1By Softkeys
= for single
J o measurement
= e

“igient LanGHPERT SR
View Marker Cursor Line Window Help
| BEEF0aa @ - OEHHMSE-FA-885 3 |
X || SowpName: [omman x|
[¥C¥ Graph plot Proverties...| | Brogmetios | | [Parsmatars ]|
i Agiler at 5 Agilent 1
= | —— w
om qmatss [imTRE

T
et

Step 1: Click Quick Test tab.
Step 2: Select the Preset Group.
Step 3: Set the execution ON/OFF and the data record ON/OFF for each test.

Step 4: Connect DUT, and click the Single button. The B1500 starts the selected tests from top to
bottom in the list.

After the measurement, the test result data is displayed on the Data Display window. And the Test
Result Editor is displayed on the lower left area of the B1500 screen if the Auto Record function or
the Auto Export function is set to ON. Check the status indicator at the bottom of the screen.

Step 5: Analyze the measurement result data.

The softkeys placed right side of the LCD are used to trigger a single measurement of the associated
test.
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To organize preset group for test setup
My Favorite Setup banner
Fe Data Doy by /
B coc | ,
£ =
% | Quick Test List un 0
= i Count: | 8]
i 7 - e . 2 10 i
3 e | )
3 kg e
5 lig T aod Io-vd
3 B wify
[T et Mame g
» |
% | |

::rt.l?‘m.\lax | | selectaa |

Trng Idvel idvg3 | | |

Tmg idvd Idg2

Trvaiavd g .
s o [ rnpeglry er [F0] Sareby o [0l S zem orF [ e Erpurt 0FF | 36] At Riscord o0

This dialog box is opened by selecting the Organize Preset Group function of the My Favorite Setup
banner menu, and is used to organize the test preset group.

*Preset Group List

Lists the preset groups saved in the workspace. The Add, Rename, Duplicate, Delete, Import, and
Export buttons are available to organize the preset groups.

*Copy

Sets the operation of the >> button and the << button. They work as Copy when this check box is
checked, and as Move when this check box is blank.

o>

Copies or moves the preset setup selected in the left Preset Group box to the right Preset Group box.
<<

Copies or moves the preset setup selected in the right Preset Group box to the left Preset Group box.
*Close

Closes the Organize Preset Group dialog box.

*Preset Group

Lists the preset setups saved in the preset group. The Select All, Unselect All, Rename, Duplicate,
and Delete buttons are available to select or organize the setups saved in the preset group.
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Class Exercise

Perform Quick Test.
1. Use the device connection of the previous exercise.
2. Open your preset group.

3. Edit your preset group as you want (changing the test
execution order etc.).

4. Save your preset group.

5. Perform Quick Test.

Note:
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Result Example

Fie Datalegley Hely

| O et ey
Fle Edt View Marker Cursor Lne Window Help

AERFERAGKE- OEHEHM® -7

[y Favorite sevm -

Pr—

L] i
orst g 3 [— ———
o
hlame — s
g mi [
§ a
| S0.0u
é ider
foun
i 8 5
Properties | |
S voonT ] I oI
Tad TR T
— 10y oV 1w PR LT
=

Froeeries T
I
®
o
Loom
fdiv
g Tovd Idvg3 373112006 0:21:00 PM ||
Tmg idvd Idvg2 ; W i 2
Trng bdvd Idvg
Trng idvd Tdvg . - - - : i Properties... | |
=1 , . 7 vy o vabs ] — erln
o0 o901 P gy P %; o ov o oV STen i
3 T o o o e inemm
ol i I

Note:

1-28

Module 1
Getting Started



Module 1
Getting Started

To Perform Tracer Test

3 Agent Devktop EasyEXPERT

T s TR =1 T BT T E ]

1‘»‘

[_| To add a channel paramator, press the [Add] bution in his area.
Z| | Flag | Setip hame | pate: | ount | Device ID | Remarks
v
E1500 0T Ml Cesgilay OFF )| Rovelsy OFF | 0] SMLI Toro OFF o duke Export OFF | 30 Ao Rt ON

Step 1: Click Tracer Test tab.
Step 2: Define the source and measurement channels.
Step 3: Set the source output parameters.

Step 4: Connect DUT, and click the Single button to start a single measurement.

After the measurement, the test result data is displayed on the graph area. And the Test Result Editor
is displayed on the lower left area of the B1500 screen if the Auto Record function or the Auto
Export function is set to ON. Check the status indicator at the bottom of the screen.
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Setup Example

@ EI/\." Trace Setup Name: [I/V Trace

101 @
Compliance:
10oms B

Unit:
SMUZIHR. -
Source:

oy @
Compliance:
- 3 100mA &
Y Name: I Name: Function: Meas. Time:
SMOLHF = Vb ®m b = Vv GOl v 4] h 1 2us B
8 SMUZHR = Vs =@ Is @ ¥ ow  CONST - Time:
1 SMUZHR - Vg = Ig =@ Vo VBRZ v —] - | Si0us B
£ SMUGHR - vd_m Id_m Y - YaRl v~ T 2

You can complete the measurement setup by the following steps.
1. Click Add button and add SMU1, SMU2, SMU3, and SMU4.
2. Set the channel definition. See below.

3. Set the X axis parameter, polarity and maximum value.

4. Set the Y axis parameter, polarity and maximum value.

5. Define the VARI1, VAR2, and CONST setup. See below.

Channel definition:
SMU1: Vsub, Isub, V mode, CONST
SMU?2: Vs, Is, V mode, CONST
SMU3: Vg, Ig, V mode, VAR2
SMU4: Vd, Id, V mode, VARI1

Source setup:
VARI: Stop 0 V, Compliance 100 mA
VAR2: Start 2 V, Stop 5 V, NOS 4, Compliance 10 mA
CONST: Compliance 100 mA

This is the MOSFET 1d-Vd measurement setup example.

This measurement setup is effective for the device connection of the Application Test class exercise.
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Class Exercise

Perform Tracer Test.

1.

2
3.
4

Complete the measurement setup shown in the previous page.

Highlight the VARI1 Stop entry field and leave it.
Click button to start a repeat measurement.

YAR1

%

Rotate the rotary knob to change sweep range.

2m

r

- Lo

Mode:

I

NDS:

LIN-5GL »

01 B

Compliance:

100 ma &

YAR2

¥

Stark:

Stop:

Step:

NDS:

2w B

SY @

+ &8

Note:
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Result Example

®|1/v Trace Setup Name: [I/V Trace =
VAR1 ¥
Mode:
LIN-5GL =
Stop:
—
NDS:
01 8
Compliance:
ooma &
VAR2 ¥
Start:
2v &
Stop:
sv H
Step:
1w
NODS;
4 H
CONST =
Unit:
SMUZIHR. =
Source:
) ov &
H p @f Compliance:
|- 0 S R L 100 ms &
Unit: ¥ Name:  IName: Mode: Function: (= Meas. Time:
SMULHE = ¥sub BB Isub =& ¥ow  CONST = add 2us B
SMUZHR = Vs B Is = ¥ ow  CONST Step Time:
SMUZHR Vg B Ig =@ Yo YARZ W Sn0us B
SMUSHR wd = Id =& Yo WAR1 -

Note:
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Graph Setup and Option Tools

Select reference traces

Capture a reference trace Select tracking traces

Replay traces Marker

Set stop condition area Tangent line
Cancel zoom Regression line
Line/Dot\ //Color and thickness

VI -1 | 1 A G [ =

Unit: ¥ Name: I Name: Mode: Function:

i
To add a channel parameter, press the [Add] button in this area,

Y axis setup X axis setup

Sample setups

X or Y axis setup: Used to set the X or Y direction forward or reverse, the variables for X-Y plot, the
graph scale linear or log, and the plot polarity positive, negative, or both.

Line/Dot: Used to switch line or dots of trace. See “Line/Dot” page.

Cancel zoom: This button is available for the graph zoomed in, and is used to return the graph scale
to the original setting. The graph can be zoomed in by the point and drag operation. See “Zoom in
and Cancel zoom” page.

Set stop condition area: See “To Use Stop Condition” page.

Replay traces: Opens/closes the dialog box used for managing the record and replay of traces. See
“To Use Replay Function” page.

Capture a reference trace: Used to capture the trace as the reference trace. Up to 10 traces can be
captured. See “To Use Reference Trace” page.

Select reference traces: Opens/closes the dialog box used for managing the reference traces. See
“Select reference traces and Select tracking traces” page.

Select tracking traces: Opens/closes the dialog box used for managing the tracking traces. See
“Select reference traces and Select tracking traces” page.

Marker: Enables/disables the marker.

Tangent line: Enables the marker and enables/disables the tangent line.

Regression line: Enables the marker and enables/disables the regression line.

Color and thickness: Opens/closes the dialog box for changing graph color and trace thickness.

Sample setups: See “Sample Setups” page.
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Sample Setups

For B1500A

MOSFET: ID-VDS, ID-VGS, ID(off)-VDS, BVDSS
Diode: IF-VF, IR-VR
BJT: IC-VCE, IC-VBE, IC-VCEO, BVCEO

For B1505A

MOSFET: ID-VDS, ID-VGS, ID(off)-VDS, BVDSS
Diode: IF-VF, IR-VR

IGBT: IC-VCE, IC-VGE, IC(off)-VCE, BVCES

BJT: IC-VCE, IC-VCEO, BVCEO, IC-VCBO, BYCBO

The Sample setup button displays the sample setup menu. Clicking a setup name in the menu applies
its setup to the tracer test environment.
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Line/Dot

@] 1V Trace

0| /¥ Trace E : [invos

S I - T T 1T B

it

Clicking Line/Dot button

dotted and solid lines.

toggles the line type between

Note:
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Zoom in and Cancel zoom

|Point and drag operation zooms in the graph.

T BT

Clicking the Cancel zoom
button returns the graph scale
to the original setting.

Note:
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Graph Minimum and Maximum

Clicking the minimum or
maximum scale number
pops up a dialog.

Vertical Max.
.01 Enter the

= number and
| close the dialog.

E.g.: maximum is
changed on Y-scale.

Clicking the Cancel zoom
button returns the graph scale
to the original setting.

Note:
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Marker

Marker position Marker

®| 1/V Trace / Setup Name: |D-vDs

100 mA/div

To move the marker:
* Rotate the knob.
* Click somewhere on the
AAAAAA N E— graph.
Click the Marker button * Use the mouse scroll button.
to display the marker.

Note:
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Tangent Line

Tangent line

@| I/V Trace Setup Name: | [ID-VDS

Marker( % : Line parameters:
* X-intercept
* Y-intercept
* Gradient

100 ma/div

Marker

Click the Tangent line button
to display the marker and the
tangent line.

Note:
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RegreSSiOH Line 2. Point and drag to specify the data

used for the regression calculation.

D 1/V Trace _ [B-70s Line parameters:

» X-intercept
3. Click the trace to draw . Y-inte‘:rcept
the regression line. * Gradient

- R e

. Click the Regression line
button to display the marker.

Note:
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To Use Stop Condition

[RHET T BT 1 ES
&ﬁ 1. Click the Set stop condition area button. |
Sweep measurement is stopped

Hpﬁf i O if the measurement data enters

into the abnormal region.
@ 2. Point and drag to specify the abnormal region. |

Note:
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To Use Replay Function

Automatic trace record ON/OFF
Open trace record
\ | Sa/ve trace record

\ LS x)
|[Blon J

[«— Selects recorded trace.

ETETGICH -

eplay Interval:
100ms @ N: Trace number
i rds:
St M: Total number of recorded traces
Recording Interval:
0s A

|Click the Replay traces button to open this dialog box.

R -IEHES B ALl P
Unit: ¥ Name: I Name: Mode: Function: =

To add a channel parameter, press the [Add] button in this area,

Use the slide bar or the arrow buttons (<<, <, >, >>) to select the recorded trace to display.

Long-clicking the << or >> button changes the trace sequentially.

Replay Interval is used to set the time interval of the long-click operation of the << and >> buttons.

Maximum Records is used to set the maximum record count. After the record number reaches this
value, the record numbers are shifted to the newer side and the oldest record is deleted. This number

is always assigned to the last record.
Recording Interval is used to set the time interval of the automatic trace record operation.
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To Use Reference Trace

@] 1/ Trace

Comparing with reference trace
expressly shows difference in such
as thermal drift effect.

@ 1jV Trace Sotup Name: |2 102

-HEE 13 41 PN

Click the Capture a reference trace
button to capture the trace as the (Ee - e 3 6
reference trace. '

Note:

1-43



Select reference traces and
Select tracking traces

Show/hide selected trace
Inversion

Erase selected trace

Open a trace Erase selected trace
Save selected trace
|
- v ) " a
AT T
LISES o -
 Time Trace |  Time Trace |
(3/26/2009 1:5027 P | vi-11 BJ26/2000 52706 M vi-1
3/26/2009 5:27:02 PM vi-T1

| Select reference traces | Select tracking tracesJ

WE IESIES |Paby 2 o I I O S =t 1R
Unit: Y Name: I Name: Mode: Function: [EF'
To add a channel parameter, press the [Add] button in this area,

Reference trace means the trace set as the reference by using the Capture a reference trace button.
Up to 10 traces can be captured.

The Select tracking traces button is available for the measurement result which contains at least two
traces by the append measurement. Tracking trace means each trace of this measurement result.
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GUI of Source Setup Area

|Click title bar to display hidden parameters.

VARL v || VARL x P—
Mode: Mode: 2V
LIN-SGL LIN-SGL NOS:
Stop: Start: 1B
20V B ov B Interlacing:
NOS: Stop:
1 B 0V B Compliance:
Compliance: Step:
1A B 2v Pwr Comp.
NOS:
B Pulse Base: :
Interlacing: 8 ov B POlﬂt and drag
comtonces Fulse Delay: operation slides the
‘ompliance: 0s B
g Pulse Width:
@ e g|| [SOUrce setup area.
OFF |
Pulse Base
ov B
Pulse Delay:
0s B
Pulse Width:
s00us @
VAR2 and VAR2 ¥
. Start: N
CONST hide 20 consT % Hidden parameters
— . Ston:
mead behind. Meas. Time: . r— are displayed.
10us
Pulse Period: Pulse Period: e Pﬂbdlf =
AUTO R 100ms B 100ms B

The source setup area is too small to display all setup parameter. So the source setup area provides
two display mode, short and full. To switch the mode, click the title bar, VAR1, VAR2, or CONST.
You can see the hidden setup parameters. Also use the point and drag operation to display the hidden
parameters.
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VAR1L ES
Mode:

LIN-SGL =
Start:
ov #
Stop:
20V B
Step:
2v

NOS:

118
Interlacing:

10 8
Compliance:

ia B
Pwr Comp.:

oFF &
Pulse Base:

ov #

Pulse Delay:
0s B

Pulse Width:
500us H

VAR2 v |
Start:

35v B

Stop:

VARI Setup Parameters

Mode: LIN-SGL (linear single sweep)
— LOG-SGL (log single sweep)
LIN-DBL (linear double sweep)

LOG-DBL (log double sweep)
NOS (numbers of steps)
— . Baseline of Pulse Period
. Interlacing

— Power Compliance

‘  Pulse Base
,\ Pulse Delay —
Pulse Width =

-l-3------<«

Meas. Time:
10us B
Pulse Period:

Pulse Period

woms @

In the short mode, the VARI setup area shows Mode, Stop, MOS, and Compliance only.

In the full mode, Start, Step, Interlacing, and Pwr Comp. are added.
For the VPULSE source, Pulse Base, Pulse Delay, and Pulse Width are also added.

When a pulse source

is set, Pulse Period is available instead of Step Time.
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NOS and Interlacing

For “NOS =3” and “Interlacing = 5”

Output Total 11 points
Stop "7 1 ;'p'o;;t; T 2points T -
. 2 points [ Rough plots
3 points 2 points |
Center ----=f-f=---ft-fF--==ff--=obdommnu- .
bt
Sweep 1 2 3 4 5

For “NOS =11” and “Interlacing =1”
Output

Stop =mmmmmmmmmmmmmmmosmmmmmsmmmmosoeee
Complete plots
- o

Sweep 1

Time

This slide explains the effect of the Interlacing parameter. The NOS parameter sets the number of
steps in a sweep operation. And the Interlacing parameter sets the number of sweep operations
performed in a single measurement.

This is the example of NOS=3 and Interlacing=5. At first, the sweep measurement is performed for
the Start, Center, and Stop values. After that, the sweep measurement is repeated four times to
narrow the sweep step. This results the same sweep steps as the sweep output of NOS=11 and
Interlacing=1 although the timing is not same for some steps. By using the Interlacing, you can see
the rough characteristics in the early stages. This is effective for the measurement such as the total
pulsed sweep time is so long.

For NOS=N and Interlacing=M, the sweep is repeated M times so that the final sweep step is equal to
Step/M. Total number of steps will be N+(N-1)*(M-1).

The Interlacing is the function only for the Tracer Test environment. This function is not available
for the other test environment. Also this function is not covered by the FLEX command set.
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Pwr Comp. — Power Compliance

@ IV Trace 1D-VDS =

Source output and s
measurement is . @vE
performed until S W, o Power limit is set

Interlacing: N tO 5 W-

T BT R e

I Name: Mode: Function: Heas. Time:

VN

r SMUZHP - VES . =om Vo VARZ = I e |
| ol | [ SMUMHE - VDS - o om Vo VARl v L e Step Time:
Delete so0es @

Power compliance is effective to limit power consumption in the device.
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To Control Switching Matrix

I.Mnlm Matrix Operation Parsel E@_ﬁ_
[Switch satup |
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is not available
for B1505A.

Step 1: Click Switching Matrix button to open the Switching Matrix Operation Panel.
Step 2: Enter the switch setup name.

Step 3: Define the switch setup by using the matrix on the operation panel window. Label can be set
to input ports and output channels.

Step 4: Click the Apply Switch Setup button to send the switch setup to the B2200/E5250 switching
matrix.

Note:
Before clicking this button, connect the B2200/E5250 to the B1500A via GPIB, and set the
configuration. To set the configuration, see Module 8.

The switch setups you create or modify MUST be saved in a preset group.
To save the setup, click the Save button.
To recall the setup, click the Recall button.

You can organize the setups by using the Preset List button.

To select the available preset group, use the field below the Preset List button. In the above example,

the DemoSW group is selected and listed in the Preset List list.

To rename, duplicate, or delete the setups, and to add, rename, duplicate, or delete the preset group,
use the function of the Preset List button menu or the Organize Preset Group dialog box shown in the
next page.

Read Switch Setup: Read switch setup from B2200/E5250 via GP-IB and show it on the operation
panel window.

Note: Standard revision of EasyEXPERT cannot support the E5250. The E5250 control is optional
function of B1540A-002/B1541A-002.

Note: EasyEXPERT supports the E5S250A installed with the ES252A matrix card.
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To organize preset group for switch setup

| Grganire Prowst Gregs -
et Gomap 1t 1 Preset ilst button

Demasvr

Preset Group: Preset Group:
| Setup Mame [ Setup Mame A
Rename T his Preset Group

Duplicate This Preset Group
Delete All

1 2 3 4 5 & 7 8 % W o0 @

This dialog box is opened by selecting the Organize Preset Group function of the Preset List button
menu, and is used to organize the switch preset group.

*Preset Group List

Lists the preset groups saved in the workspace. The Add, Rename, Duplicate, and Delete buttons are
available to organize the preset groups.

*Copy

Sets the operation of the >> button and the << button. They work as Copy when this check box is
checked, and as Move when this check box is blank.

o>>

Copies or moves the preset setup selected in the left Preset Group box to the right Preset Group box.
<<

Copies or moves the preset setup selected in the right Preset Group box to the left Preset Group box.
*Close

Closes the Organize Preset Group dialog box.

*Preset Group

Lists the preset setups saved in the preset group. The Select All, Unselect All, Rename, Duplicate,
and Delete buttons are available to select or organize the setups saved in the preset group.
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To add switch setup to test preset group
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Switch setups can be saved in the preset group for test setups.
Click the Export to Current My Favorite Group button. The switch setup will be converted to a
classic test setup and saved in the My Favorite Setup group opened in the main screen.

To select the available preset group, use the Preset Group field. In the above example, the Demo
group is selected and listed in the quick test setup list.

To duplicate, import, or export the preset group, use the function of the My Favorite Setup banner
menu or the Organize Preset Group dialog box shown in the next page.
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Class Exercise

Add switch setup to test preset group.

1.

Create a switch setup.

. Create your switch preset group, and save your setup.

2
3.
4

Add the switch setup to your test preset group.

. Save your test preset group.

Note:
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To Manage Data Display Window
Data Display > Default Data Display Properties...
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W X-¥ Graph
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w o E
¥ List Display V2 o - '-—v]
W parameters ¥3 = - ,—|_v.
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Background: Y& = T ,ﬂ
b || i B m —
Grid: | ] i - B =
une/cursor: [
Log Scale I
Memmezier® 6] dacates
Text Size |
XIY Axis Tide:  [Medum = H] points
Scale: |m l—y points
Legend: =] [ B poimts

The Data Display Properties window is used to set the default setting of the Data Display window.
This window is opened by selecting the Data Display > Default Data Display Properties... menu of
the main screen.

The Effective Area is used to select the area effective when the Data Display window is opened, and
provides the following check box.

*X-Y Graph: Check this box to enable the X-Y Graph area.
*Grid ON: Check this box to display the grid in the X-Y Graph.
+List Display: Check this box to enable the List Display area.
*Parameters: Check this box to enable the Parameters area.

The Graph Color area is used to set the color map for the Data Display window. You can change the
color of the background, text, graph grid, and line. The color palette is opened by clicking the
pattern of the item.

The Graph Trace Color area is used to set visibility, color, and thickness of the data traces Y1 to Y8
plotted on the graph.

The Log Scale area is used to set the maximum number of decades to show the minor ticks for the
log axis. If the number of graph decades is less than or equal to the entered value, the minor ticks are
displayed. If it is greater than the entered value, the minor ticks are not displayed.

The Text Size area is used to set the font size for the graph. The available settings are Largest, Large,
Medium, Small, Smallest, and Fixed. For settings other than Fixed, the appropriate size is
automatically selected. For Fixed, a font size entry field is provided, and the specified font size is
always applied.

*X/Y Axis Title: Font size for the axis title
*Scale: Font size for the X and Y coordinate values
*Legend: Font size for the graph legend
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To Manage Data Display Window
Data Display > Manage Data Display...

'. Dara Display Manager E
[Data Display Window Order | [Data Display Windows Configuration |
* Keep Setup

Do not change the present Data Display
windawe coefiquration.

d celtata the Data Digplay
such that they fill up the sntsre

up Down |

Sulect All | rvgze | close |

T Stacking
Resize and collate the Data Display
windows so that they overlap shghtly with
an offset,

[esoswd oSt DR T

 Owerlaying

Resize, overlap and make transparen the
data display windows 5o that mulpls
wed and superimposed

I~ Apply same scale to all graph
Solect Al |

Bestore | Close |

o Sooct_ | sopty |

The Data Display Manager is used to control the appearances of the Data Display windows. This
window is opened by selecting the Data Display > Manage Data Display... menu of the main screen.
The Data Display Window Order area lists the Setup Name of the Data Display windows opened.
The list items from top to bottom correspond to the windows from front to back in the screen image.
The Minimized Data Displays area lists the Setup Name of the Data Display windows minimized.
The Data Display Window Configuration area provides the following radio buttons and a check box
to change the appearances of the Data Display windows. All functions are available for the opened
windows. See following slides for the display examples.

*Keep Setup: Keeps the present configuration of the Data Display windows.
+*Tiling: Resize and collate the data display windows such that they fill up the entire screen.
+Stacking: Resize and collate the data display windows so that they overlap slightly with an offset.

*Overlaying: Resize, overlap, and make transparent the data display windows so that multiple graphs
can be viewed and superimposed on one another.

The following check box must be checked to apply the same graph scale to all graphs.
*Apply same scale to all graph
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Tiling
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This is a display example of Tiling.
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Stacking
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This is a display example of Stacking.
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Overlaying
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This is a display example of Overlaying.
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To tile/stack/overlay windows

Stacking

Overlaying

=] (v i e

- I O
ImrEoaasd-ouuEnsa R - B-S60

[

When some Data Display windows are opened, the following Windows menu functions are useful.

Tiling

Tiles all Data Display windows on the screen.

Stacking

Stacks all Data Display windows on the screen.

Overlaying

Overlays all Data Display windows on the screen. Then the position, window size, and visibility of
the most front window are applied to all windows on the screen.

The background of the X-Y Graph area is cleared except for the most back window.
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Module 2
Data Display and Management

In This Module

* Data Display window

*  Graph Analysis Tools

* Data Status

* To Change Graph/List/Display Setup
* To See Print Preview

* To Print Display Data

* To Copy Graph Plot/List Data

* To Save Analysis Result

e To Use Preview Window

This section describes the above topics. You will understand how to use analysis tools, how to
change display setup, and how to print/export test result data.
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Data Display window
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The Data Display window is opened after measurement automatically, or by clicking the Data
Display button. And the window is used to display measurement data and analyze the data.

The Show X-Y Graph icon displays/hides the X-Y Graph Plot area. This is the same as the View >
X-Y Graph menu.

The Show List Display icon displays/hides the List Display area. This is the same as the View > List
Display menu.

The Show Parameters icon displays/hides the Parameters area. This is the same as the View >
Parameters menu.

Multiple data display windows can be opened while the Multi Display indicator is ON. Then the test
result data of the same test setup name will

be displayed on the exclusive Data Display window and the test result data of the different test setup
name will be displayed on the new Data Display window. To set Multi Display ON, click the Run
Option button located at the top right of the Main window, check the “Allocate Data Display for each
test” box on the Run Option dialog box, and click the Close button.
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Graph Analysis Tools
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The Data Display window provides marker, cursors, and lines for analyzing test result data. Marker
is used to read measurement data and draw a tangent line. Cursors are used to read the cursor
position and draw a normal line, gradient line, or regression line. The cursor/marker position data is
displayed top of the graph plot area.

Clicking Y axis can select the Y axis effective for the analysis tools. On the graph, left axis is always
Y1 axis. And the right axis is selectable from Y2 to Y8 axes.
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Graph Analysis Tools

Text Pointer

GMMAK (1) 2006/11/20 124774~ Agi'ent EasyEXPERT
T T T
f = "7y THE ok " FT Y-~ i . R e
BEE b-aaf@- BEEREsE--8Ety
Setup Mome; me{m;:umm-n;-:u::m] X

%Y Graph Plot Priguerlis...
v Agileat

A0 m
Bm
160 m
14

2m

Pointer< .,

A0 v

Text

2 25 3 358 4 45 5

L5
W (V) 500 m fdiv

Text and pointer are the tools to decorate the X-Y Graph.

The text is used to leave notes on the graph. The notes will be measurement conditions, device
information, operator name, and so on. Up to 20 texts can be added to a graph.

The pointer is used to indicate the remarkable measurement point and show the X and Y coordinates
like the marker. The new pointer can be displayed on the marker point at first and can be moved on
the measurement data curve by using the rotary knob or the mouse wheel. Up to 30 pointers can be

added to a graph.
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Graph Analysis Tools
Show Graph Legend

Slhow Line Information
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Graph Legend

When a line is displayed, the line information can be displayed in the graph plot area.

The Show Line Information icon displays/hides the line information. This is the same as the View >
Line Information ON/OFF menu.

The Show Graph Legend icon displays/hides the graph legend. This is the same as the View > Graph
Legend ON/OFF menu.
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Graph Analysis Tools
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If the append measurement is performed, the data display layer is added to the Data Display window.
In this example, the Data Display window has three layers.

Use the icons shown above to organize the data display layers.

Switch Display Mode icon switches the mode, overwrite or append.

In the overwrite mode, the data is displayed in a new Data Display window.

In the append mode, the data is displayed on a new display layer in the present Data Display window.

The Data Display window can hold up to 10 display layers. And the earliest layer over 10 will be
automatically deleted. The Hold this layer icon is available when the window holds at least two
layers. If this icon shows the standing pin, the layer will be held. If this icon shows the laid pin, the
layer can be deleted. Double clicking the tab gives the same result as this icon.
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Graph Analysis Tools

Graph control
|
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Graph control:

Auto Scale icon will change the graph scale automatically to fit the trace in the graph. The right
arrow button opens the menu for enabling or disabling the run time auto scaling. This function is set
independently for the X and Y axes. If this function is enabled, the graph scale will be changed
automatically to fit the trace in the graph during the measurement.

Zoom In icon zooms the data graph in. This enlarges the trace in the graph. Then the center of
zooming will be the cursor position.

Zoom Out icon zooms the data graph out. This reduces the trace in the graph.
Graph Setup icon opens the Graph Setup dialog box used to change the graph axis setup.

Choose Active Y axis icon selects the Y axis that is effective for the analysis tools (marker control
and auto scaling).

If multiple layers are opened on the Data Display window, the scale change is applied to the layers.
This means that the X-Y graph scale will be shared by all display layers. The auto scaling is
performed as follows.

1. Graph scale is optimized for the data on the selected layer (top layer).

2. The graph scale is applied to the graph in the all layers.

Note that auto scaling is performed independently for the left and right Y axes.

There is also a function for resetting the graph scale. Click View > Cancel Scaling > This Display or
All Displays.

This Display will reset the selected layer only. All Displays will reset all display layers.
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Graph Analysis Tools

Marker control
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Marker control:

Marker ON/OFF icon enables or disables the marker.

Interpolation ON/OFF icon enables or disables the interpolation function of measurement data. You
can read the interpolation data between two actual measurement points.

Marker Skip icon moves the marker to the next measurement curve that is added by the VAR2

variable.

Marker Maximum icon moves the marker to the maximum measurement point.

Marker Minimum icon moves the marker to the minimum measurement point.

Marker Search icon opens the Direct Marker/Cursor dialog box used to specify the coordinate values

to move the marker.
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Graph Analysis Tools

Line control
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Line control:

Line 1 State icon enables or disables line 1 and its function: normal, gradient, tangent, or regression.
Line 2 State icon enables or disables line 2 and its function: normal, gradient, tangent, or regression.
Cursor to Marker icon moves the cursor to the marker position.

Adjust Gradient icon is available when a gradient line is active. Clicking this icon enables the rotary
knob and the mouse wheel to increase/decrease the gradient of the line. Clicking this icon again,
clicking the rotary knob, or clicking the mouse wheel disables this function.
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To Enable Marker and Line
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To enable maker, click the Marker ON/OFF icon, or select the Marker > Marker ON/OFF menu.

To enable the Line 1, click Line 1 icon and select one of the line mode. Or select the Line > Line 1
ON/OFF menu and select one of the line mode.

To enable the Line 2, click Line 2 icon and select one of the line mode. Or select the Line > Line 2
ON/OFF menu and select one of the line mode.

If you enable the Normal line, two cursors are available. The cursors specify the points that the line
passes through.

If you enable the Gradient line, a cursor is available. The cursor specifies the point that the line
passes through.

If you enable the Regression line, two cursors are available. The cursor specify the measured data
used to draw the regression line.
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To Draw Normal Line

Line N > Normal

/Cursor To Marker

[ @ Vth_gmmax - Agitent ExsyEXPERT

| File Edt View Marker Cursor Line Window Help
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£
=
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=
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TR
_Properties.. | .
2 cursors line
CURSOR( -3.0113550000E-001 V' 1.6917035000E-004 A 2. 7067249226E004 § )
MARKER( 1.2500000000E+000 YV  1.9502500000E-004 A  1.10462000008-003 5 ) e\

Enable the Normal line by clicking the Line 1 (or Line 2) icon and Normal.

Move cursors to draw the line. The line passes through the cursor points.

To move the cursor, you can use the Cursor To Marker icon. The cursor will move to the marker

point.
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To Draw Gradient Line

Line N > Gradient

Cursor To Marker

[@ Vi gomax - Agitent EssyEXPERT ____

File Edt Wiew Marker Cursor Line Window Help
CIEN DRl DR 5E-

Vi prbax ) £6G006 3314 | Vih gl |1 1) - £6/2006 3313

— Adjust Gradient
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NETTT

(a)
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Intercept:
2,474 uA
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Aptercapt:

Intercept: | -510.516"

-500 m Vgate (V) 200 m fdiv

Tdrain [drair

=
T 1 cursor .
CURSOR( -3.0113550000E-001 V' 1.6917035000E-004 A 2. 7067249226E004 § ) llne
011355 E-001 L 5 A H
MARKER( 1.2500000000E+000 YV  1.9502500000E-004 A  1.10462000008-003 5 ) . gradlent

<)

Enable the Gradient line by clicking the Line 1 (or Line 2) icon and Gradient.

Move the cursor to specify the point that the line passes through. And click the Adjust Gradient icon.

Use the rotary knob or the mouse scroll button to adjust the gradient of the line.

To move the cursor, you can use the Cursor To Marker icon. The cursor will move to the marker

point.
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To Set Gradient Value

GMMAX [(1) : 2006/11/20 12:47:24] - Ailent EasyEXPERT A=)
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This is another way to draw the gradient line.

Set the line 1 or 2 ON and select the gradient line mode. Then click Line > Gradient... to open the

Gradient Value dialog box.

On the dialog box, enter the desired gradient value, and click OK to draw the gradient line.
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To Draw Tangent Line
Line N > Tangent

[Vt grovmas - Agibent ExsyEXPERT

| File Edt View Marker Cursor Line Window Help
] e Q- EHHBH‘&:*MJ&??.

!: Vi gras ) SEQ006 3314 | Vi prrMax 1) 462005 3313
|| Sotup Nome:  [ih_gmenax ]
|[EE Properiies marker .
ik CURSOR{ -3.0113550000E-001 V' 1.6917035000E-004 A 2. 7067249226E-004 S ) llne
. 5 1 5 i
w MARKER( 1,2500000000E+000 W 1.9502500000E-004 & 1.10462000008-003 5 ) 5 data curve
750 u / 12m
Intercept:
AZATA uA
Gradient:
B.079546E-004
g 2
= 3
0.0u
{div i
=
“+ip
-500 m Vgate (V) 200 m fdiv 2
Tdrain T Idrain

Enable the Tangent line by clicking the Line 1 (or Line 2) icon and Tangent.

Move marker to draw the line. The tangent line will pass through the marker point.
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To Draw Regression Line

Line N > Regression

Cursor To Marker

File Edt View Marker Cursor Line Window Help

AN Lo RCRCR i Rl ol 21 = § 8 o ... [Rd

/
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AZATA uA
Gradient:
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£
=
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=
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]
| 2 cursors
X Properties. . .
| ; Raiest line
measured data

Enable the Regression line by clicking the Line 1 (or Line 2) icon and Regression.

Move cursors to specify the region of the measurement data used for the regression calculation.

To move the cursor, you can use the Cursor To Marker icon. The cursor will move to the marker

point.
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To Fix a Line

Line N > Fix

| File Edt View Marker Cursor Line Window Help 1
G e Q- EHHBH‘&;*M}E:??E =T

|/
| Vi gras ) SEQ006 3314 | Vi prrMax 1) 462005 3313
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750u The specified line cannot
ity move while the Line Mode
S imomtec oo is set to Fix.
% -]
E-] =
300u ;
fdiv
=
+.7p
-500m
Idrain

To fix a line, click the Line 1 (or Line 2) icon and Fix, or select the Line > Line Mode > Fix menu.

While the Line Mode is set to Fix, the specified line cannot move.
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To Add Text

Text > New

| € Gmpnse 11y = 1172902008 fi:lMM]-M[eMEMyEXPERT AE =
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To add a text, click Text > New. A text editor appears. Then enter the text you desire.

The following functions are available for the selected text(s) via the Text menu, the Text icons, or the
right-click menu.

Clicking on a text will select the text. To select the multiple texts, click the text while holding down
the Shift key on the keyboard.

Edit Mode: Edits the selected text.

Size: Sets the font size of the selected text(s). The available setting values are Largest, Large,
Medium, Small, Smallest, and Fixed Point (6, 7, 8, 9, 10, 11, 12, 14, 16, 18, or 20). For settings other
than Fixed Point, an appropriate size will automatically be applied. For Fixed Point, the specified
font size will always be applied.

Font: Sets the font of the selected text(s).
Text Color: Sets the text color of the selected text(s). Click Customize to open the color palette.

Background Color: Sets the background color of the selected text(s). Click Customize to open the
color palette.

Hide Frame/Show Frame: Hides or shows the frame for the selected text(s).
Delete: Deletes the selected text(s).

Dragging a text moves this text.
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To Add Pointers

Pointer > New

| € GhmAx (1) : 11/29/2006 12:47:24 PM] gilent EasyEXPIRT BE =
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To add a pointer, set Marker ON, click Pointer > New. A pointer and description (pointer ID and X-
Y coordinate values) appear. Then move the pointer you desire by using the rotary knob or the
mouse wheel.

The following functions are available for the selected pointer(s) or description(s) via the Pointer
menu, the Pointer icons, or the right-click menu.

Clicking on a pointer will select the pointer. To select the multiple pointers, click the pointer while
holding down the Shift key on the keyboard.

Clicking on a description will select the description of a pointer. To select the multiple descriptions,
click the description while holding down the Shift key on the keyboard.

Shape: Sets the shape of the selected pointer(s).
Hide Description/Show Description: Hides or shows the description of the selected pointer(s).
Delete: Deletes the selected pointer(s).

The rotary knob or the mouse wheel can be used to move the selected pointer in the VART1 direction.

The pointer can not be moved in the VAR2 direction.

Dragging a description of pointer moves this description of pointer.
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€ Vth gmMax [(2) ; 4/7/2006 12:46:26 PM] - Agilent EasyEXPERT o
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If measurement unit detects any status while measurement, the status code is recorded with the
measurement data. In this example, a SMU detected the compliance condition in the drain channel,
so the status code C is put just before the Idrain value.

SMU status code:

* C: Compliance

* T: Other channel compliance
* X: Oscillation

* V: Overflow

MFCMU status code:

+ U: Unbalance

* D: I/V amp saturation
* V: Overflow
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To Change Graph Properties

Graph Properties E
Effective Area ‘ ‘Graph Trace Color T
¥ Grid ON Visible Color Thickness
Y1 ¥ || -
Y2 1 =
i = -
v4 o - -
Graph Color ‘
¥Ys ¥ = -
Background: Y6 v J— ﬁ
ext: || i W = =
v v Bl 3
Line/Cursor: -
Log Scale
Maximum decades to ]ﬂ
show minor ticks: 6 Hi| deerde
Text Size
X/ Y Axis Title: Medium - E| points
Scale: Medium - E| points
Legend: Medium - E| points
Reset to Default I oK Cancel ‘ Apply J Save as Default

The Graph Properties dialog box is used to set the following setting of the selected Data Display
window. This dialog box is opened by clicking the Properties... button in the X-Y Graph Plot area or
by selecting the Edit > Graph Properties... menu of the Data Display window.

The Grid ON check box in the Effective Area is used to display the grid in the X-Y Graph.

The Graph Color area is used to set the color map for the Data Display window. You can change the
color of the background, text, graph grid, and line/cursor. The color palette is opened by clicking the
pattern of the item.

The Graph Trace Color area is used to set visibility, color, and thickness of the data traces Y1 to Y8
plotted on the graph.

The Log Scale area is used to set the maximum number of decades to show the minor ticks for the
log axis. If the number of graph decades is less than or equal to the entered value, the minor ticks are
displayed. If it is greater than the entered value, the minor ticks are not displayed.

The Text Size area is used to set the font size for the graph. The available settings are Largest, Large,
Medium, Small, Smallest, and Fixed. For settings other than Fixed, the appropriate size is
automatically selected. For Fixed, a font size entry field is provided, and the specified font size is
always applied.

*X/Y Axis Title: Font size for the axis title
*Scale: Font size for the X and Y coordinate values

*Legend: Font size for the graph legend

2-21



Module 2

Data Display and Management

To Change List Display Properties
Edit > List Display Properties...

Data Status

l Physical Unit
List Display Properties @

Display 1
¥ Data Status ¥ Physical Unit Example: _1.2345

~Number Format -

& Engineering Format (with Unit Prefix) =——————) Example: '1.2345 mA

{ Seentifc otaton =" Example: -1.23456789012345E-003 A
0K Cancel Apply ]

This dialog box is used to set the data display format in the List Display area. This dialog box is
opened by clicking the Properties... button in the List Display area or by selecting Edit > List Display
Properties... menu of the Data Display window.

Display:

Check the following check box to add the data status or the physical unit to data. Unchecking the box
removes it.

*Data Status: Adds or removes the status code before data.
*Physical Unit: Adds or removes the physical unit after data.

Number Format:
Selects the data display format from the following formats.

* Engineering Format (with Unit Prefix):
Data display with arithmetic point, SI prefix, and unit.
Example: -1.2345 mA

* Scientific Notation:
Data display with arithmetic point, exponential part (E, +/- sign, and three-digit number), and unit.
Example: -1.23456789012345E-003 A

2-22



Module 2

Data Display and Management

To Change Display Setup
View > Display Setup...

[ Disptay Setup =]
X-¥ Graph — |
| | || R | | '
Name: Sharing: Scale: Min: Max:

F o [eme o [e =] e =] [Soumw W v H

© vi: [idan ] [one) =] [nes =] Joa | [loma 1}

©ove [m =] [eney =] [mee =] o5 s |

C va: [iden =] [oione) =] [Log =l H [loma [}
Parameters |

| | |
al r =

oK I Cancef | dpply |

This dialog box is used to change the graph scale and data to be displayed in the Data Display
window.

The X-Y Graph area sets the X and Y1 to Y8 axes of the X-Y Graph Plot area.
Name: Specifies the parameter for the axis

Sharing: Specifies the group for sharing the Y axis scale. Select from Group 1, Group 2, Group 3,
Group 4, or None (no grouping). The Scale, Min, and Max values are shared by the Y axes in the
same group. The scale set by Run Time Auto Scale, Auto Scale, Zoom in, and/or Zoom out are also
shared. If another layer on the Data Display window contains an X-Y trace which has the same name
for both its grouped Y parameter and its X parameter, the scaling will also be shared by this X-Y
trace.

*Scale: Scale of the axis, Linear or Log
*Min: Minimum value of the axis
*Max: Maximum value of the axis

The List Display area selects the variables to be listed in the List Display area. Up to 20 variables
can be set.

The Parameters area selects the variables to be listed in the Parameters area. Up to 20 parameters
can be set.
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To See Print Preview [ZFe=ere— —"C

File > Print Preview...

Print Preview Ed

. Print Range

* Whole DataDisplay
" Graph Only

—Data to print

= Current Data Display
" All opened Data Display

[~ Scaling
@ AdjustTo: [100  B|% MNormal Size
{" Fit To Page

¥ Keep

c Ratic

Preview Cancel

The Data Display window provides the File > Print Preview... function to show the print preview.
This is an example of the print preview.

*Select the File > Print Preview menu to open the Print Preview dialog box.
+Set the Print Range, Data to print, and Scaling.

*Click Preview button. The Print preview window is displayed.
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To Print Display Data

File > Print File > Save Image As...
Print @ | Save Image As... g
- Print Range saven [ =l =@er -
1 Whole DataDisplay _3) j ;s
" Graph Only ‘I}c:c::e:l‘: 2
—~Data to print i E::!;
* Current Data Display
 All opened Data Display w'::-{ )
- Scaling | ’_11,.5
@ AdjustTo: [100  B|% MNormal Size My Computer
" FitTo Page ‘J
-
¥ Keep AspectE My otwok. Pl raca
Placar
Seve 38 tipe:
MNext Cancel

bmp, emf, gif, or png format

The Data Display window provides the display image output capability to a printer or a file.

Before printing, connect a printer to the BISO0A/B1505A via the parallel interface or the LAN, and
set up it by using the Add Printer Wizard of Windows. After that, do following.

*Select the File > Print menu to open the Print dialog box.
*Set the Print Range, Data to print, and Scaling.

+Click Next button.

*Select the printer, and set the Properties.

+Click OK button.

You can export the display image to a file as shown below.

Select the File > Save Image As... menu to open the Save Image As... dialog box.
*Select the format (file type) from Save As Type menu.

*Enter the file name.

+Click Save button.

The file can be imported by the graphics software that supports the exported file type. The
EasyEXPERT supports the following types.

*bmp: Bitmap image
eemf: Enhanced metafile
+gif: GIF image

*png: PNG image
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To Copy Graph Plot
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You can copy graph image to the clipboard, and paste it to a word processing software. In the above

example, the graph image is pasted to the WordPad.

This is an example of the copy and paste operation.

*Select the Edit > Copy Graph menu on the Data Display window.
*Select the Edit > Paste menu on the WordPad.
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To Copy List Data
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You can copy the data list to the clipboard, and paste it to a word processing software. In the above

example, the data list is pasted to the Notepad.

This is an example of the copy and paste operation.

*Select the Edit > Copy List menu on the Data Display window.
*Select the Edit > Paste menu on the Notepad.

You can save the data as a text file, and read it by using a spreadsheet software. Data elements are

separated by a tab.
Note:

As same as the Copy List function, the Copy Parameter function is used to copy the data in the

Parameter area.
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To Save Analysis Result

Select File > Update Test Result 7= Saves graph information to data record.
Select File > Save Image As... J=—» Saves graph image as a file.
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To leave the graph modification information such as scaling, marker, cursor, and line on the graph,
select the File > Update Test Result menu.

You can see the all information when you open the graph again. Note that the modification
information will be destroyed if you did not do it.

To save the graph image as a file, select the File > Save Image As... menu.

You can save the image as a bmp, emf, gif, or png file.
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Class Exercise

Use the analysis tools.

1.

Use your test setup (for example, GMMAX in the
Demo preset group) and perform measurement .

Enable marker and draw line. Try it for all line
types.

Copy/paste/save data list, and open it by using a
spreadsheet software (optional, if you can).

Save analysis condition. Re-open the test record.

Export your test record. And import it.

Note:
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To Use Preview Window
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The Data Display window provides the File > Print... function to print the graph image. However,
you may want to set the graph title and change the line style. Then use the Preview window. The
Preview window is used to see and print the graph image you modified.

Select the View > Open Preview Window to open the Preview window and the Preview Settings
dialog box. And use the Preview Settings dialog box to set the title of graph, X axis, and Y axis, and
change the line style. To change the color and thickness, use the Color and Thickness dialog box
opened by clicking the Color and Thickness... button.

Clicking OK button in the Preview Settings dialog box applies the modification to the Preview
window and closes the dialog box.

Note:
The graph image in the Preview window cannot be saved.

2-30



Module 2
Data Display and Management

To Use Preview Window
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This example is result of the changes shown in the previous page.
Line style was changed as shown above. The titles are set as follows.
Graph title: ID-VG Characteristics

X axis title: Gate Voltage

Y1 axis title: Drain Current

Y2 axis title: Transconductance

Y3 axis title: Drain Current

Also color of linel was changed to red, and thickness of trace was changed.

To change the setup again, open the Preview Settings dialog box by selecting the View > Preview

Settings... menu.
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Class Exercise

Use the Preview window.
1. Use your test record used in the previous exercise.

2. Change the graph image as you want.
- Add graph title and change axis title.
- Change line style
- Change color and thickness

3. Print the graph image if a printer is available.

Note:
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Module 3
Classic Test Environment

In This Module

* Classic Test Execution Mode

* I/V Sweep Measurement

*  Multi Channel I/'V Sweep Measurement
» I/V List Sweep Measurement

* I/V-t Sampling Measurement

* C-V Sweep Measurement

*  Switching Matrix Control

* Direct Control

Note:
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Classic Test Execution Mode

& 2]
0.9
H - * I/V Sweep
D ; L + Multi Channel I’V Sweep
e * I/V List Sweep
o = .
* I/V-t Sampling
Mt
A * C-V Sweep
ﬁ + SPGU Control o =
ol . . . B4y
oo * Switching Matrix Control . -
"vg Trreg d-vd
e[ || e Direct Control &
LED) o o
=| [Flag | Sehp hiame |Date [Cont | Device 1D | Remarks ii
. Zero-check 11/13/2006 6:20:05PM 1
Trreg Samplirg 127112006 4:09:44 FPM L
Timg Idvid Vih 12/14/2006 7:30:43PM 1
i’ lrr\; Idvd Idvg '."::J.bj’.:..’lm S Uf Pl
Trrg iched ichg3 1 f20086 2 44
Trg I_d_e: Icvgz

[ e gt CBF | 5] A om0

e

To use the classic test mode, click the Classic Test tab. And select the execution mode. The

following modes are available.

*I/V Sweep: For X-Y characteristics measurement of [ or V.

*Multi Channel I/V Sweep: For simultaneous multi channel (up to 10) sweep measurement of [ or V.

*I/V List Sweep: For multi channel (up to 10) I/V sweep measurement using list data.

*I/V-t Sampling: For time-Y characteristics measurement of [ or V.

*C-V Sweep: For DC bias-impedance characteristics measurement.
*SPGU Control: For voltage pulse output. Not available for BIS05A.
*Switching Matrix Control: For B2200/E5250 switching matrix control. Not available for BI15S05A.

*Direct Control: For various measurements (e.g. C-f measurement, Quasi-Static C-V measurement)

using Agilent FLEX commands.
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Classic Test Environment

I/V Sweep Measurement i

I/V Sweep

¢ To Define Source/Measurement Channels
* To Read Time Stamp Data and Data Index
* To Set Source Outputs (VAR1, VAR2, VAR1’, Pulse, CONST)

* To Set Timing Parameters ¥ Graph i

£l Agiient

WRKER] BV LS0000M0000W-NS A 5.SU00000000N-008 &

* To Set Sweep Abort Function
* Range, ADC, Advanced, SPGU| *

¢ To Set User Functions z.c;.ﬁ:

* To Set Analysis Functions

* To Set Auto Analysis Function

* To Set Display Parameters (X-Y Graph, Data List, Parameter)

This section explains how to perform I/V sweep measurement. You will perform the above tasks to
execute the I/V sweep measurement.
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To Define Source/Measurement Channels

TV Sweep

Channel Setup Setup Name

@|1/V Sweep Setup Name: [Tmg Id-vd )

- Channel Setup. | Measurement Setup | Function Setup | Auto Analysis Setup | Display Setup |
Channel Definition

addsmu | addsecu|  peeie | Uz |
Unit: ¥ Name: I Name: Mode: Function:
[l [ ] = [vPuLsE xfvar1 =l
[l O =fve efig EG =fvarz =l SMU4
el |SMU2:HP j|\.fs ElH §|\f jl[ONST =l
e |SMU1:HP j|\.rsuh e §|\f j|\fAR1‘ = SMU3
o— | —o
SMU Channel Definition SMU1
-V name/l name
-I/V/IPULSE/VPULSE/COMMON SMU2

-VAR1/VAR2/VART’/CONST
SPGU Channel Definition

-V name

-VPULSE/ALWG

Miscellaneous Yariables

Time Stamp Name: [Time: E Index Name:  [Index Q

Click the I/V Sweep icon and open the setup editor. Then click the Channel Setup tab to display the
channel definition screen.

1. Enter the Setup Name for the test setup to be defined on the setup editor.

2. List SMUs used for source output or measurement, and set the following parameters.
*Unit: SMU name or number. The GNDU (ground unit) can be set instead of a SMU.
*V Name: Variable name for the voltage measurement or source data

] Name: Variable name for the current measurement or source data

*Mode: Source output mode, V (voltage), I (current), VPULSE (voltage pulse), IPULSE (current
pulse), or COMMON (ground)

*Function: Source output function, VAR1 (primary sweep), VAR2 (secondary sweep), VAR’
(synchronous sweep), CONST (constant)

V Name and [ Name are used to specify the parameters displayed on the Data Display window. The
display parameters are selected on the Display Setup tab screen. For the GNDU, 0 V is returned to
the V variable and no data is returned to the I variable.

To use the SPGU channels, click the Add SPGU button. The SPGU channel setup row will appear.
Then set the following parameters.

*Unit: SPGU name or number
*V Name: Variable name for the voltage data. No data is returned to the variable.

*Mode: SPGU output mode. VPULSE (voltage pulse) or ALWG (arbitrary linear waveform voltage)
for all SPGU.
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To Read Time Stamp Data and Index L-“-]
Channel Setup

@|1/V Sweep Setup Name: [Tmg Id-vd

- Channel Setup. | Measurement Setup | Function Setup | Auto Analysis Setup | Display Setup |
Channel Definition

addsmu | addseau|  peeie | Uz |
Unit: ¥ Name: I Name: Mode: Function:
[l [ ] = [vPuLsE xfvar1 =l
[l O =fve =l EG =fvarz =l
el |SMU2:HP j|\.fs ElH §|\f jl[ONST =l
e |SMU1:HP j|\.rsuh §|Isuh §|\f j|\fAR1‘ =

Variable name for time stamp data

Variable name for data index

Miscellaneous Yariables \ \

Time Stamp Name: Bl Index Name: ‘ E

You can read measurement data by using the Data Display window. Parameters displayed on the
window are selected on the Display Setup tab screen. If you enter the variable name in the V Name,
I Name, Time Stamp Name, and/or Index Name entry fields, you can choose the variables as the
display parameters.

Note:
The time stamp is the time the measurement is started for each measurement point.

The index is the index number for each measurement data.
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To Set Primary Sweep Source i
y p Ny S';.-Elep
Measurement Setup
g'l V Sweep Setup Name: [Trng Ichvd
m[mlmmtim Setup | Auta dnalvsis Setup | Dislay Setup |
A [¥ar2 [[varT |
/ Unit: [SMUHR ‘SMUE:HR | unit: AOTHE E] s VAR1
Name: [vd v = Name: fsiE @ oo Stop
Direction: lm Offset: lh‘ i 1 Step
Linear/Log: lm Ratio: m v;s:;d Start
Start: [0V Hjfiv Bl| compliance: [looma 6]
stop: 5V &2V E||  Pwr comp: [oFF ] Eﬁf;ﬁ
step: [i0mv 8500 mv ] [5MU Pulse el |
No of Step: 5T 1 B El| unit: [FMOTFR H]
Compliance: [10 m& Bffrma | Period: [10ms  H]
\Pwr comp: [OFF o | width: [Tms 8|
Timing | Base: lm
Hold: [0 8 Delay: [ E F= Sweep [CONTINUE AT Ay =] status
Constants |
Unit: Y Name: I Name: Mode: Source: Compliance:
SMUZHP Elvs =E G Elov B[Foma E

The Measurement Setup tab screen is used to set the source output value and timing parameters.
At the VARI area, you set the primary sweep source output.
*Unit: SMU name or number

*Name: Variable name of source output

Direction: Single (start to stop) or Double (start to stop to start)
*Linear/Log: Linear sweep or Log sweep

«Start: Source output start value

+Stop: Source output stop value

+Step: Source output incremental step value

*No of Step: Number of sweep steps

*Compliance: SMU compliance value

*Pwr Comp: SMU power compliance value
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To Set Secondary Sweep Source

Bl
TV Sweep

Measurement Setup

g'l V Sweep Setup Name: [Trng Ichvd
Cha | Measurement Setup IFum:tiDn Setup | Auto Analysiz Setup | Display Setup |
A [¥ar2 [[varT |
Rarige
unit; [SMU%HR 0B Ef Unit: [ERUTHR H J VARI1
Name: [iid =lvg = Name: [Vstb H | oo/
- x Iritey
Direction: [Single i Offset: 0V 8
Linear/Log: |LINEAR ~ Ratio: [0 E] Ad-
= vanced
start: [0V &1y Bl| compliance: [100ma ]
SPGl
Stop: [2v affzv ] Pwr Comp: [OFF H] || pulse
step: [i0mv | [500 mv | [5MU Pulse \ﬂ
No of Step: [51 B|[= & Unit: [SMU4HR ] VAR2
Compliance: [10 & 3"1 ma 8] Period: [10ms ]
Pwr Comp: [CFF i“OFF &l width: [1 ms [

Base: 0V § _'—l—l_

Hold: [0s 8] Delay: i3 Bl ecweep [CONTHUEAT ANY =] status

Timing

Constants |
Unit: Y Name: I Name: Mode: Source: Compliance:
SMUZHP Elvs =E G Elov B[Foma E

At the VAR2 area, you set the secondary sweep source output.
*Unit: SMU name or number

*Name: Variable name of source output

+Start: Source output start value

+Stop: Source output stop value

+Step: Source output incremental step value

*No of Step: Number of sweep steps

*Compliance: SMU compliance value

*Pwr Comp: SMU power compliance value
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To Set Synchronous Sweep Source

Measurement Setup
g'l V Sweep Setup Name: [Trng Ichvd

Cha | Measurement Setup IFum:tiDn Setup | Auto Analysiz Setup | Display Setup |
VAl VAR2 |[var1®

Unit: |5MU4:HR 10| EE = f Unit:
Name: |\Id g ] 5 Name: lm
Direction: lm Offset: lh‘
Linear/Log: lm Ratio: m

Rarige

VARI1

Hold: [0s 8] Delay: i3 Bl ecweep [CONTHUEAT ANY =] status

Constants |

Unit: Y Name: I Name: Mode: Source: Compliance:
SMUZHP Elvs =E G Elov B[Foma E

I
-
BRERR

TV Sweep

ADC /.
Iritey
Ad-
wvanced

Start: [0V H][rv Bl| compliance: [looma ]
Stop: |3 W E 2 ¥ E \ Pwr Comp: Ezlgg
step: [i0mv 8] [5o0mv ] [5MU Pulse el |
No of Step: 5T 1l B El| unit: [FMOTFR H] VARY’
Compliance: [10 m& Bffrma | Period: [10ms  H]
Pwr Comp: [OFF 6] e El width: [[me B] ﬂ
Timing | Base: lm

At the VAR’ area, you set the synchronous sweep source output.
*Unit: SMU name or number

*Name: Variable name of source output

*Offset: B value of the above formula.

*Ratio: A value of the above formula.

*Compliance: SMU compliance value

*Pwr Comp: SMU power compliance value

The VARLI’ output is expressed by the following formula.
VAR’ output = A X (VARI output) + B

3-9



Module 3
Classic Test Environment

To Set Pulse Output i
TV Sweep
Measurement Setup
g'l V Sweep Setup Name: [Trng Ichvd
Chal [mlmmtinn Setup | Auto Analysis Setup | Display Setup |
VAl VAR2 |[var1® |
unit: [UZR | [T E wi: FTEE &
Name: [iid E| E| Name: lm ADC
Direction: lm Offset: lh‘ i .
Linear/Log: lm Ratio: m Ad- Trlgger
start: [0V Hiv 8]| compliance: lm g ) )
stop: BV &2V E| Pur Comps [OFF ] Ezlgg Width Width
step: [i0mv 8] [5o0 mv ] [5MU Pulse | B2 | — g
No of Step: [51 B = Unit: [EHUZHR 5
Compliance: [10 m& Bffrma | Period: [10ms  H] Base
Pwr Comp: [OFF B[jore | width: [Tms 8| e
Timing | A\ Base: lm .
Hold: [0's B Delay: [72 H s o Ele \ Period
Constants | Hold time
Unit: Y Name: I Name: Mode: Source: Compliance:
s Bl =k =l v s Bl Delay time cannot be set.

At the SMU Pulse area, you set the SMU pulse timing parameter and the pulse base value.
*Unit: SMU name or number

*Period: Pulse period

*Width: Pulse width

*Base: Pulse base value

Only a SMU can be set to the pulse source.
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To Set Constant Output
Measurement Setup
g'l V Sweep Setup Name: [Trng Ichvd
Chal [mlmmtinn Setup | Auto Analysis Setup | Display Setup |
VAl VARZ |[var1® |
Unit: [SMUHR ] [sMUzHR | unit: AOTHE E] et
Name: fvd ElE | Name: fisb = oo/
Direction: lm Offset: lh‘ i
Linear/Log: lm Ratio: m Ad-
start: [ov Hiv El| compliance: [ioma | e
stop: [V &2V = Pwr Comp: [OFF W Eﬁf;ﬁ
step: [i0mv 8] [5o0 mv ] [5MU Pulse |
No of Step: 5T 1l B El| unit: [FMOTFR H]
Compliance: [10 m& Bffrma | Period: [10ms  H]
Pwr Comp: [OFF B[jore | width: [Tms 8|
Timing | Base: lm
Hold: [0s 8] Delay: i3 ]| * Sweep [(ONTINUE AT ANY =] status
Constants |
Git: Y Name: I Name: Mode: Source: Compliance:
SMUZHP Elvs =E G Elov B[Foma E
\

At the Constants area, you set the SMU constant output.

*Unit: SMU name or number

*V Name: Variable name for the voltage measurement or source data
] Name: Variable name for the current measurement or source data

*Mode: Source output mode, V (voltage), I (current), VPULSE (voltage pulse), IPULSE (current
pulse), or COMMON (ground)

*Source: SMU output value

*Compliance: SMU compliance value
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To Set Timing Parameters

Measurement Setup

g'l V Sweep Setup Name: [Trng Ichvd
Cha | Measurement Setup IFum:tiDn Setup | Auto Analysiz Setup | Display Setup |
VAl VARZ |[var1® |
Rarige
Unit: [SMUHR ] [sMUzHR | unit: [EMUTHP Fl J
Name: [iid E| E| Name: [Wsub H | oo/
- x Iritey
Direction: |Single - Dffset: |0V []
Linear/Log: |LINEAR - Ratio: [0 El Ad-
vanced
Start: [0V H][rv E|| Ccompliance: [100 ma Ol
Stop: |3 W E 2 ¥ E Pwr Comp: [OFF ] Puls:e
step: [i0mv 8] [5o0 mv ] [5MU Pulse | Trigger
No of Step: 5T H[: | Unit: [EM0EHR ]
compliance: [10ma, Bfim | Period: [10ms [ Measurement time
Pwr Comp: [CFF ﬂlOFF | width: [1 ms ]
Timing Base: [0V ] >
>
Hold: |05 8] Dpelay: [15 Bl | *cweep [CONTHUEAT ANY =] status _l—ﬂ
Constants | -«
Unit: Y Name: I Name: Mode: Source: Compliance:
E Elvs =E G Elov B[Foma E Delay time
Hold time

At the Timing area, you set the source output and measurement timing.
*Hold: Source output hold time. Time after the measurement trigger until starting delay time.
*Delay: Measurement start delay time. Time after the hold time until starting measurement.

When a SMU forces pulse, the delay time is ignored. Source output and measurement timing will be
controlled by the pulse width and pulse period.
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Measurement Setup

To Set Sweep Abort Function

g'l V Sweep Setup Name: [Trng Ichvd
Cha | Measurement Setup IFum:tiDn Setup | Auto Analysiz Setup | Display Setup |
VAl VARZ | VARL' ‘
Rarige
Unit; [SMU4HR | B JEl| Unit: [FMULHR i 5
Name: [iid E| E| Name: [Wsub H | oo/
S ey
Direction: [Single & Offset: 0V ]
Linear/Log: |LINEAR - Ratio: [0 El Ad-
vanced
Start: [0V H][rv E|| Ccompliance: [100 ma Ol
stop: [V &2V = Pwr Comp: [OFF W] || Pule
Set
step: [50mv 850 5] ——— CONTINUE AT ANY
No of Step: [51 B[ IEl| Unit: [SMU4HR ] STOP AT ANY
Compliance: [10 & ﬂll M 8| Period: [10ms ] ABNORMAL
Pwr Comp: [CFF ﬂlOFF | width: [1 ms ] -Range overflow
Timing | Base: 1V ] -SMU compliance
-SMU oscillation
Hold: [0s H pelay: 75 H |- Sweep [CONTINUE AT ANY | status ]
Constants |
Unit: Y Name: I Name: Mode: Source: Compliance:
SMUZHP Elvs =E G Elov B[Foma E

This field sets the sweep abort function.

When this field is CONTINUE AT ANY, the sweep measurement is not aborted.
When this field is STOP AT ANY ABNORMAL, the sweep measurement will be aborted when one

of the following conditions is detected.
*Measurement range overflow

*SMU compliance

*SMU oscillation
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To Set Ranging Mode

Measurement Setup

- l Range Not available when a SMU pulse is used.

ADC /

Intog
e Measurement Range |
vanced U I o
SEEE Unit: Name: Mode: Range: Range Change Rule: Rate:
Setup o [sMuLHP B|fi2 | LMITED  w|fina  ~[|BY FULL RANGE i | G|
o JemuzHRias  Efi2 Emmer w|ine <[y FULL RanGE (=] =
o [emuzHrias B[ HlmTen  wfina <[y FULL RaNGE i | &
o [EMU4HR |4 E|LMITED  wffina || FULL RANGE |z ][t 8|

The Range button opens the SMU Range Setup dialog box. The dialog box is used to set the
measurement ranging mode. This button is not available when a pulse source is used.

*Unit: SMU name or number

*Name: Variable name for the measurement data

*Mode: Ranging mode, AUTO, LIMITED, or FIXED

*Range: Range value

*Range Change Rule: BY FULL RANGE, GO UP AHEAD, or UP AND DOWN AHEAD
*Rate: Value used for range changing. See the following formula.

For the AUTO or LIMITED, SMU automatically selects the minimum range that covers the
measurement value, and performs the measurement by using the range. For the limited auto ranging,
the instrument does not use the range lower than the specified range value. For example, if you
select the 100 nA limited auto ranging, the instrument never uses the 10 nA range and below.

BY FULL RANGE performs normal auto ranging operation.

For the GO UP AHEAD and UP AND DOWN AHEAD rules, specify the Rate value, 11 to 100,
which fixes the boundary of the ranging. The ranging occurs when the measurement data goes across
the boundary values shown below.

go up boundary = present measurement range X Rate / 100
go down boundary = present measurement range X Rate / 1000
The go down boundary is available only for the UP AND DOWN AHEAD rule.
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To Set ADC/Integration Time
Measurement Setup

Range
ADC | A/D Converter
Iriteg
Ad

o Unit: Name: ADC: Measurement:
vanced [Euzhe Bl = =] Jromgiance sice =
SPGU ISMUz:HR ﬂllz HIHR ADC jl(nmphamce Side d
SPSEE [EUzR S e [FR ADC =] [eomglance Side =
[erusirr 8] s =] |compliance Sice =

Integration Time

Mode: Factor: Auto Zero:
High Resolution ADC: IAUTO jlﬁ EIOFF :I
High Speed ADC: [8UTO =]t B
Close

The ADC/Integ button opens the A/D Converter & Integration Time Setup dialog box. The dialog
box is used to select the ADC for each SMU and set the integration time for each ADC (high
resolution or high speed).

A/D Converter:

*Unit: SMU name or number

*Name: Variable name of the measurement data

*ADC: ADC type, HR ADC (high resolution) or HS ADC (high speed)

*Measurement: Compliance side measurement or Force and Compliance sides measurement.
HR ADC is not available for HCSMU, HVSMU, and the measurement which uses SMU pulse.
Force and Compliance sides measurement is not available for HRSMU, MPSMU, and HPSMU.
Integration Time:

*Mode: ADC operation mode

AUTO, MANUAL, or PLC for HR ADC

AUTO, MANUAL, PLC, or TIME for HS ADC
TIME or PLC for the measurements using SMU pulse.

*Factor: Coefficient for the reference value of the integration time.
*Auto Zero: Auto Zero function ON or OFF. For HR ADC.
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Advanced Setup

Measurement Setup

Unit: Yhame: IName: Serles R: S FAlker:
Range I T T L g
e T T e g
4DC f | = = [noE EED =
i T = = | 3
wanced
SPGU
Fulse
Setup [WAiT Time contral |
Factor:
Dutput Wait: |1 |

Measurement Wait: |1 L]

ATter Measurvsment Sellings ]

Bias Hold after Measurement: | 0FF E
Output Yalue after Measurement: | START s

Tor Relays | 16130R 500/ Suicoon)
CH 1z II'FF&.UT -I CH3: |PGUOPEN =

The Advanced button opens the Advanced Setup dialog box. The dialog box is used to set the SMU
filter and SMU series resistor settings, the wait time, the after measurement settings, and the 16440A
selector semiconductor relay setting.

Channel Settings:

*Unit: SMU name or number

*V Name: Variable name for the voltage measurement or source data
] Name: Variable name for the current measurement or source data
*Series R: SMU series resistor NONE or IMOHM (1000000 ohm)
*SMU Filter: SMU filter ON or OFF

Wait Time Control:

*Factor: Coefficient for the reference value of the wait time. For details, see online help or User’s
Guide.

After Measurement Settings:
*Bias Hold after Measurement: Bias hold function ON or OFF.

*Output Value after Measurement: Source output value after measurement. START (sweep start
value), STOP (sweep stop value), SOURCE (sampling output source value), or BASE (sampling
output base value)

Note: Pulse channel output after measurement is always Base value.
Semiconductor Relays (16440A SMU/PG Selector):

*CH1: Default or PGU OPEN

*CH3: Default or PGU OPEN

The fields define the selector channel’s switch condition during the measurement. Default is the
setting defined on the SMU/PG Selector screen of the Configuration window.
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Range

ADC /
Integ

SPGU Pulse Setup

Measurement Setup

Ghobial Settings Operation Pulse
Load 2 Bwiich
Period: 1w L]  FREE RUN © PULSE COUNT L
" DURATION Lin []
P Bt

SPGL setup view order

Ad-
wanced

SPGU
Fulse
Setup

This button is

is defined in

unit;

[

Wiama:

available when
a SPGU channel

Channel Setup.

If a SPGU channel is defined and set to the VPULSE mode on the Channel Setup screen, the SPGU
Pulse Setup button is effective. This button opens the SPGU Pulse Setup window which is used to

define the voltage pulse output by the specified SPGU channels. Maximum 10 SPGU channels can
be used. Not available for BIS05A.
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SPGU ALWG Setup

Measurement Setup

Range
aDC /
e CrTTa—
o | Load z pr:ffh
vanced = FREE RUN " SEQUENCE COUNT |1 EI
SPGU © DURATION [fe ]
;LB:VJE ALWG Setting |
ALWG Source: Ia iI

This button is

available when _ |

a SPGU channel /

is defined in

Channel Setup. This button opens the Define ALWG

Waveform window used to define the
arbitrary linear waveform.

If a SPGU channel is defined and set to the ALWG mode on the Channel Setup screen, the SPGU
ALWG Setup button is effective. This button opens the SPGU ALWG Setup window which is used
to define the arbitrary linear waveform voltage output by the specified SPGU channels. Maximum
10 SPGU channels can be used. Not available for B1505A.

3-18



Module 3
Classic Test Environment

To Set User Functions

Function Setup @|1/v Sweep Setup Name: [Tng 1dvd
Channel Setupl MeasLrement Seftup Auto Analysis Setup | Display Setup |

User Function

/ Add I Delete |

Name: Unit: Definition:

o [psi0 =2 s |

Data calculation
-Measurement data/source data
-Built-in function, etc.

N\ _

Analysis Function

Add Delete 18] | D |

Name: Unit: Definition:

© [pope =l rljpLic JEl|

Click the Function Setup tab to display the User Function/Analysis Function setup screen. The user
functions can be displayed on the X-Y Graph Plot, List Display, and Parameters area of the Data
Display window. Up to 20 functions can be set.

Name: Function name
Unit: Unit of the function

Definition: Definition of the function. The following identifiers can be used.
-Variables for the measurement/output data used in this test

-Functions defined in the above lines

-Local variables passed from the application test that calls this test as a component
-Built-in functions and global variables

For details, see online help or User’s Guide.

Note:

The Apply button performs calculation of the definition in this screen. If this button is clicked when
the Data Display window associated with this test has been opened, the display is also updated. The
associated Data Display window will be the Data Display window that displays the last measurement
data or that is recalled at last.
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To Set Analysis Functions

Function Setup @|1/v Sweep Setup Name: [Tng 1dvd i
Channel Setupl Measurement Setup Auto Analysis Setup | Display Setup | Apply

Al

User Function

Add I Deletel (]} | D |

Name: Unit: Definition:

o [psi0 =2 s |

Analysis Function

( Add Delete Uz | Dowm

Name: Unit: Definition:
© [pope =l rljpLic JEl|

Data calculation
-Measurement data/source data
-Read out function

\ -Built-in function, etc. /

The analysis functions can be displayed on the Parameters area of the Data Display window. Up to
20 functions can be set.

Name: Function name
Unit: Unit of the function

Definition: Definition of the function. The following identifiers can be used.
-Variables for the measurement/output data used in this test

-Functions defined in the above lines

-Local variables passed from the application test that calls this test as a component
-Built-in functions and global variables

-Read out functions

For details, see online help or User’s Guide.

Note:

The Apply button performs calculation of the definition in this screen. If this button is clicked when
the Data Display window associated with this test has been opened, the display is also updated. The
associated Data Display window will be the Data Display window that displays the last measurement
data or that is recalled at last.
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To Set Auto Analysis Function

. E
Auto AllalySlS @|1/v Sweep Setup Na'\ng 1d-vd 1
Channel Setup | Measurernent Setup | Function Setupl Display Setup | Apply

,
Interpolation (- irerpoistion Mode

Line 1

¥ Enable Type Auls
('— o € Normal € Gradient @ Tangent  © Regression vl '\
First Point -
Li 1 set € %y Coordinate @ Data Condition
.ine 1 setu
p Candition: |Vﬂ H = !1 5 L] AﬂErl 5 5 | 5
Second Paint
@ x-y Coordinate € Data Condition
\ X | 5 e | 5 )
Line 2
— ‘
[ Enable Type S
(r Fix @ Normal € Gradient € Tangent ¢ Regression 7L '\
First Foint
& %Y Coordinate € Data Condition
Line 2 setup X = v =
Second Paint
& %-¥ Coordinate € Data Condition
L N 3
Marker
¥ Enable
Marker setup Condition: [vd ENE = [ oafer | ER El

Click the Auto Analysis Setup tab to display the auto analysis setup screen. The auto analysis
capability allows you to display/move the marker/line on the data graph automatically after
measurement. The above example displays marker at Vd=1 V point and draw a tangent line for this
point.

Interpolation Mode: Check this box to enable the interpolation mode. You can position marker
between measurement points.

Line 1, Line 2: This area sets the line 1 or line 2 automatically displayed and moved to the specified
position after the measurement. Check Enable box to enable the line.

For Type, select a line type, Normal, Gradient, Tangent, or Regression.
For Axis, select the axis effective for the line.

In First Point and Second Point, specify the cursor points used to draw line.
In Gradient, specify the slope of the Gradient line.

Marker: This area sets the marker automatically displayed and moved to the specified position after
the measurement. Check Enable box to enable the marker.

For Condition, enter a variable name and a condition expression to specify where you want the
marker to display.

For After, check this box to enable the additional condition. And enter a second variable and
condition expression. This sets up a search start condition for finding specified point.

For example, you can specify the following expressions to search for a measurement point that
satisfies the first condition after the second condition is satisfied.

Condition: [DGM] = [MAX(DGM)*0.01] [x] After [DGM] = [MAX(DGM)]

Note:

The Apply button performs calculation of the definition in this screen. If this button is clicked when
the Data Display window associated with this test has been opened, the display is also updated. The

associated Data Display window will be the Data Display window that displays the last measurement
data or that is recalled at last.
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To Set X-Y Graph Display P

TV Sweep

Display Setup  @[1/vsweep

Channel Setup | Measurement. Setup | Function Setup | AuUto Analysis Setupl Display Setup I

Setup Name: |ng Id-wd '

X-¥ Graph

/ Name:

Add I Deletel {/a) | Duwnl \
Sharing:  Scale: Min: Max:

F % |vd

j |(Nc|ne) j |Lmear j |U\1 E |3\/ il

Covi: |d

j |(Nnne) j |Lmear j |UA EI |1El ma E

o v2: [aesiD

N

j |(Nune) j |L\mear j |UA El |1El ma ﬂ

Specify X axis and Y axis

J

List Display Parameters
Add | De\etel g | DEwn | Add | Delete | {1} | Do |
 |index - = ©  |Sope -
L g -
© fvd -
o jid -
|

Click the Display Setup tab to display the display setup screen. The X-Y Graph area is used to set
the X axis and Y axis of the X-Y Graph Plot area in the Data Display window.

*Name: Name of variable to plot on the X axis
*Scale: Linear or Log
*Min: Minimum value of the specified axis

*Max: Maximum value of the specified axis
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To Set Data List Display aill

TV Sweep
Display Setllp gh/\f Sweep Setup Name: Ing Id-vd ' |

Channel Setup | Measurement. Setup | Function Setup | AuUto Analysis Setupl Display Setup I

X-¥ Graph
Add I Delete | {/a) | D |
Name: Sharing:  Scale: Min: Max:
F % |vd =] [Merel =] furnear =] [ov E v il
Lol |Id j |(Nnne) j |Lmear j |UA EI |1El s E

o v2: [aesiD =] [roney =] [near =] foa 8] [oma IE]|

Select variables to list

va

List Display / Parameters

( Add | Eelete | g | DEwn I\ Add | Delete | {1} | Do |
e | B P |
L g -
O T —

\ o jid - 5 j

The List Display area selects the variables to be listed in the List Display area of the Data Display
window. Up to 20 variables can be set.
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-
To Set Parameters Display i
/V Sweep
Display Setup @|1/v Sweep Setup Name: [Tma ivd '
Channel Setup | Measurement. Setup | Function Setup | AuUto Analysis Setupl Display Setup I
X-¥ Graph
Add I Deletel {/a) | D |
Name: Sharing:  Scale: Min: Max:
F % |vd =] [Merel =] furnear =] [ov E v il
Lol |Id j |(Nnne) j |Lmear j |UA EI |1El s E
o v2: [aesiD =] [roney =] [near =] foa 8] [oma IE]|
Select parameters to display
List Display Parameters \
Add | De\etel g | DEwn | [ Add | Deletel {1} | Do |
 |index - = ©  |Sope -
L g -
© fvd -
o jid -
s N

The Parameters area selects the variables to be listed in the Parameters area of the Data Display
window. Up to 20 parameters can be set.
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To Save Test Setup

Run Option
Count: [0 g

Device 1D:

N My Favorite Setup button

NV
e

| = N Preset Group name.
= = Use this field to

] select preset group.
<« L

T

&

el cnrnlinn |

The test setups you create MUST be saved to the internal hard disk drive as “My Favorite Setup”.
To save the setup, click the Save button.

To recall the setup, click the Recall button.

You can organize the setups by using Preset Group. In the above example, the Demo group is
selected and listed in the “My Favorite Setup”.

To create a new preset group, click the My Favorite Setup button to display the function menu, and
select Add New Preset Group.

To select the available preset group, use the field below the My Favorite Setup button.
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To Export/Import Your Preset Group

E [ [
77~
Run Option
Count: m

Device ID:

My Favorite Setup button

i
T

Cancel

Preset Group Export

Preset Group Add MNew Preset Group

= Rename This Preset Group Preset Group Lxport L
Rename " . Lil
S Duplicate This Preset Group Lo [ e e =] ~Bmo

s Delete This Preset Group [ o

Delete _2)

Delete All Import Preset Group . ]
ki €]
-

Organize Preset Groul

=)

Wy S

-,.?'.-...
Do ‘f

<& N P .
o — S
S mpoe

Recall

You can export/import your preset group.

To export the present preset group, click the My Favorite Setup button, select Export, and specify the

folder and the name of the preset group to export.

To import the preset group, click the My Favorite Setup button, select Import, and specify the preset

group to import.
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Class Exercise

Define test setup and perform test.

1.

. Export preset group, and import it.

Click I/V Sweep icon and open setup editor.

. Define test setup as shown in the previous pages.

2
3.
4
5

Save it as Trng Id-Vd.

. Connect device, and perform test.

SMU4
SMU3

SMU1

SMU2

Note:
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Measurement Result Example

il

TV Sweep
'€ Trng 1d-Vd - Agilent EasyEXPERT L__JEITE'
File Edit View Marker Cursor Line Window Help
ol —l g T ol © B C [ ] u F i
T e X@- DEHEMNaE-FA-EF[] >
Trng Id-Vd |ng 1V (7] 4112006 5265 | Trmg 16-Vd [(6] : 41112006 5:26:1 . | Trng ld-Vid [(5] ; 41112006 5:24:1 . |
Setup Name: |ng 1d-vd = ¥
X-Y Graph Plot Properties... | | |Parameters j
X% Agilent ; ” e
(8 ki i o a2 A} Slope  [3.77778 ua
10m m
o respt
78w TR
Gradiant: Gradient:
2, 777783E-006 L77TTE3E006
=
= a
5
1.00m
fdiv
o 0
200 m fdiv 3
List Display Properties... | ]
Index | Indexl Vgl le Idl T\mel M
4/15 15 v 840 mv 40.5 uA 142.54 ms
4/16 16 1v 900 mv 39.5 A 152.54 ms =
4/17 17 1v 960 mv 40.5 uA 162.54 ms v

This is a test result example displayed on the Data Display window.
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Multi Channel I/V Sweep

* To Define Channel Setup Screen

To Set VAR1 S S MU
¢ To Se weep Sources ’

p Channel I/v
* To Set Constant Qutput Syres D

* Other Measurement Setup Parameters

¢ To Set User Functions

To Set Data Display

This section explains how to perform the Multi Channel I/V sweep measurement. You will perform
the above tasks to execute the Multi Channel I/V sweep measurement.
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Multi Channel I/V Sweep

Voltage or current

Stop value - Start measurement
0 | — L»‘
Start value Delay time

Hold time
Voltage or current

Stop value | Delay time

o

Start value

Voltage or current

Stop value

S

Start value |

=: Measurement

Primary sweep source

Second sweep source

Tenth sweep source

Multi
Channel IV
Swieep

Time

Multi Channel I/V Sweep measurement is similar to I/'V Sweep measurement.

Changes from I/V Sweep are listed below.
*All SMU can be set to the VAR1 sweep source (up to 10 channels)
*All SMU can be set to the pulse output mode

*Both voltage mode and current mode are available for the VARI1 sweep output

*VARI1’ sweep output is not available

The output channels start to output in the order in which they are listed on the Channel Setup screen.

If multiple pulse output channels are used, the DC output channels start to output in the order in
which they are listed on the Channel Setup screen, and then the pulse output channels start to output
simultaneously. And the all measurement channels perform measurements simultaneously.
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To Define Channel Setup Screen r-
Multi
Channel IV
Swesp
Channel Setup Setup Name
@] Multi Channel T/V Sweep Setup Name: |[Trng Muiti ]
- Channel Setun JMeasurernent Setup | Function Setup | Auto Analysis Setup | Display Setup |
annel Definition
addsmu | [addspal| [pe=| [ Ua | [mown |
Unit: ¥ Name: 1Name: Mode: Function:
e |SMU1:HP j|vh =[h §|\f jI\IARl =l
e |SMU2:HR jl\/e e §|\f j|VAR1 =l
~ |SMU3:HR j|vh = 5|v leONST |
[l I =i Ei ~lfcamsT =l

SMU Channel Definition
-V name/l name
-I/V/IPULSE/VPULSE/COMMON
-VAR1/VAR2/CONST
SPGU Channel Definition
-V name
-VPULSE/ALWG / Variable name flor reading data index

Miscellaneous Variables /

Variable name for reading time stamp data

Click the Multi Channel I/V Sweep icon and open the setup editor. Then click the Channel Setup tab
to display the channel definition screen.

1. Enter the Setup Name for the test setup to be defined on the setup editor.

2. List SMUs used for source output or measurement, and set the following parameters.
*Unit: SMU name or number. The GNDU (ground unit) can be set instead of a SMU.
*V Name: Variable name for the voltage measurement or source data

] Name: Variable name for the current measurement or source data

*Mode: Source output mode, V (voltage), I (current), VPULSE (voltage pulse), IPULSE (current
pulse), or COMMON (ground)

*Function: Source output function, VAR (primary sweep), VAR2 (secondary sweep), CONST
(constant). Up to 10 sources can be set to VARI.

V Name and [ Name are used to specify the parameters displayed on the Data Display window. The
display parameters are selected on the Display Setup tab screen. For the GNDU, 0 V is returned to
the V variable and no data is returned to the I variable.

To use the SPGU channels, click the Add SPGU button. The SPGU channel setup row will appear.
Then set the following parameters.

*Unit: SPGU name or number
*V Name: Variable name for the voltage data. No data is returned to the variable.

*Mode: SPGU output mode. VPULSE (voltage pulse) or ALWG (arbitrary linear waveform voltage)
for all SPGU.

You can read measurement data by using the Data Display window. Parameters displayed on the
window are selected on the Display Setup tab screen. If you enter the variable name in the V Name,
I Name, Time Stamp Name, and/or Index Name entry fields, you can choose the variables as the
display parameters.

Note: The time stamp is the time the measurement is started for each measurement point. The index
is the index number for each measurement data.
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To Set VAR1 Sweep Sources a8

Multi

Channel IV
Swesp
Measurement Setup
@|Multi Channel I,V Sweep Setup Name: [Trng MU
Chann I|"’|EEiSLleH‘ﬂE”1t Setup IFUFIEUDH Setup | Auto Analysis Setup | Display Setup |
VARL
Direction: [Single =l Lnear/Log:[mEsR x| o of Step: 101 B B SMU1
Unit: Name: Start: Stop: Compliance: Pwr Comp: ADC / St()p
EwoTHe  @|[vh =0 H|[z5v E|ioma  @][oFF G| -
Bz | [ve Hpv &|[ssomy  E[ame  &|forF | ad- Start
vanced
e
Pllse
Jeasi SMU2
No

Stop
Timing | ﬂ Start

Hold: |05 8| Delay: 0+ & * sweep [CONTINUE AT ANY ~| status

Constants |

Unit: ¥ Name: 1 Name: Mode: Source: Compliance:
[EMUzZHR E[fve =ib ElD Eljpv (E][1o00 ma |
[Erausr E]fc | ED Al B[00 ma |

The Measurement Setup tab screen is used to set the source output value and timing parameters.
At the VARI area, you set VAR sweep sources.

Follows are common parameters for all VAR1 sweep sources.
Direction: Single (start to stop) or Double (start to stop to start)
*Linear/Log: Linear sweep or Log sweep

*No of Step: Number of sweep steps

Following parameters can be set for each VAR1 sweep sources.
*Unit: SMU name or number

*Name: Variable name of source output

«Start: Source output start value

+Stop: Source output stop value

*Compliance: SMU compliance value

*Pwr Comp: SMU power compliance value
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Measurement Setup
@|Multi Channel I,V Sweep Setup Name: [Trng MU
Chann I|"’|EEiSLleH‘ﬂE”1t Setup IFUFIEUDH Setup | Auto Analysis Setup | Display Setup |
VARL
Direction: [Sindle =l Lnear/Log:mEsR x| o of Step: 101 B B
Unit: Name: Start: Stop: Compliance: Pwr Comp: ADC /
EwoTHe  @|[vh =0 H|[z5v E|ioma  @][oFF G| -
[Eruzir B [ve Hpv &|[ssomy  E[ame  &|forF | A
vanced
e
Pllse
Setlp
Timing |
Hold: |05 8| Delay: 0+ & * sweep [CONTINUE AT ANY ~| status
Constants |
(Unit: ¥ Name: 1 Name: Mode: Source: Compliance:
[EMUzZHR E[vb =ib ElD Eljpv (E][1o00 ma |
[Erausr E]fc | ED Al B[00 ma |
\

Multi
Channel IV
Swieep

At the Constants area, you set the SMU constant output.

*Unit: SMU name or number

*V Name: Variable name for the voltage measurement or source data

] Name: Variable name for the current measurement or source data
*Mode: Source output mode, V (voltage), I (current), or COMMON (ground)

*Source: SMU output value

*Compliance: SMU compliance value
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Measurement Setup

Other Measurement Setup Parameters

Multi
Channel IV
Swieep

f

~

Range

ADC
Integ

@|Multi Channel I,V Sweep Setup Name: [Trng MU
Chann I|"’|EEiSLleH‘ﬂE”1t Setup IFUFIEUDH Setup | Auto Analysis Setup | Display Setup |
VARL e
Direction: [Sindle =l Lnear/Log:mEsR x| o of Step: 101 B B
Unit: Name: Start: Stop: Compliance: Pwr Comp: ADC /
EwoTHe  @|[vh =0 H|[z5v E|ioma  @][oFF G| -
[Eruzir B [ve Hpv &|[ssomy  E[ame  &|forF | A
vanced
=iel]
Pllse
Setlp

Pulse

Timing

Hold: |0 5 8| Delay: 0: & [* Sweep [CONTIMUE AT ANY - status]
Constants |
Unit: ¥ Name: 1 Name: Mode: Source: Compliance:
[EMUzZHR E[vb =ib ElD Eljpv (E][1o00 ma |
[Erausr E]fc | ED Al B[00 ma |

ad-
vanced

N/

SREL
Pulse
Setip

For the functions of Timing, Sweep status, Range, ADC/Integ, Advanced, SPGU Pulse Setup, and
SPGU ALWG Setup, see the following pages respectively in the I/'V Sweep section of this module.

*To Set Timing Parameters
*To Set Sweep Abort Function
*To Set Ranging Mode

*To Set ADC/Integration Time
*Advanced Setup

*SPGU Pulse Setup

*SPGU ALWG Setup

If a SMU is set to the pulse output:

The Range button is not available.

The dialog box opened by the ADC/Integ button is different from the I/V Sweep. See “A/D

Converter & Integration Time Setting” page.

The Pulse button is available which opens the Pulse Setup dialog box. See “Pulse Setup” page.
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A/D Converter & Integration Time Setup |

Multi
Channel IV
Swieep

Measurement Setup

Rarige A/D Converter
- ADC / Unit: Name: ADC: Measurement:

it | SR Bl [Hs and] x| [compliance Side =l
Bika JSMUZIHR, E= m=[HS ADC x| [Fompliance Sids I

| SENELE EH|E = |Hs ADC | [compliance Side |
Va‘:cc‘; : [EruaHR Bl ‘s Hs ADC = [compliance Side =l
SFGU
Pulse

B Integration Time
Mode: Factor: Auto Zero:
High Resolution ADC: | leaN El k|
High Speed ADC: |TIME j|2 s E
Pulse Averaging Count
Count: |1 izl
Close

The ADC/Integ button opens the A/D Converter & Integration Time Setup dialog box. The dialog
box is used to set the operation of the high speed ADC.

A/D Converter:

*Unit: SMU name or number

*Name: Variable name of the measurement data

*ADC: ADC type, HS ADC (high speed)

*Measurement: Compliance side measurement or Force and Compliance sides measurement.
HR ADC is not available for HCSMU, HVSMU, and the measurement which uses SMU pulse.
Force and Compliance sides measurement is not available for HRSMU, MPSMU, and HPSMU.
Integration Time:

*Mode: ADC operation mode TIME or PLC.

*Factor: Coefficient for the reference value of the integration time.

Pulse Averaging Count:

*Count: Number of pulsed measurements for averaging to get one measurement data. Not effective
for HRSMU, MPSMU, and HPSMU. The setting is automatically set to the same setting on the Pulse
Setup dialog box for using multiple SMU pulse output channels.
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p Multi
Channel IV
M t S t Swieep
easurement setup For multiple pulse sources
[fommon ]
Range
Period: |AUTO B
A0C /
Integ veasurement Delay Time IAUTO B
Integration Time
- Pulse
Mode: Factor: Auto Zero:
va‘:wcc‘;ad High Resolution ADC: I jINaN ﬂl ;‘
SPGU High Speed ADC: [TIME =l E
gs‘lzz Pulse Averaging Count |
. Count: |1 B
For single pulse source
Pulse Channels |
SMU Pulse Unit: Name: Pulse Delay Time: width: Base:
jsMuLHR vl s E|f1 ms E|fov IEl|
Unit: |SMULHP B
SMUZHR |2 E{j0 B[l B0 B
Period: Im I JI —” : JI e JI 8]
Width: |1 ms E]
Base: [0V 7

Common:
*Period: Pulse period. Entering AUTO sets the optimum value automatically.

*Measurement Delay Time: Delay time from the beginning of the pulse period to the beginning of the
measurement. Entering AUTO sets the optimum value automatically so that the measurement is
completed when the transition from peak to base is started by the pulse output channel which starts
the transition at first.

Integration Time:

*Mode: ADC operation mode TIME or PLC.

*Factor: Coefficient for the reference value of the integration time.
Pulse Averaging Count:

*Count: Number of pulsed measurements for averaging to get one measurement data. Not effective
for HRSMU, MPSMU, and HPSMU.

The Integration Time and Count settings are automatically set to the same settings on the A/D
Converter & Integration Time Setup dialog box.

Pulse Channels:

*Pulse Delay Time: Delay time from the beginning of the pulse period to the beginning of the
transition from base to peak. This value must be 0 for HRSMU, MPSMU, and HPSMU.

*Width Pulse width. The value must be the same for HRSMU, MPSMU, and HPSMU.

*Base: Pulse base value
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To Set User Functions ﬂi
Channel IV
Function Setup ‘ e
@|Multi Channel 1,V Sweep Setup Name: [Trng Mt i

Chanrel Setup | Measurernent Setup | Function Setup § auto Analysis Setup | Display Setup

Aply

User Function

( Add I De\etel (5]} | Duwn\h

Name: Unit: Definition:

c [vba EG =] fwb-va B

Data calculation
-Measurement data/source data
-Built-in function, etc.

N /

Analysis Function

Add Delete {E]c} | Do |

Name: Unit: Definition:

To add a function parameter, press the [Add] button in this area,

Click the Function Setup tab to display the User Function/Analysis Function setup screen. The user
functions can be displayed on the X-Y Graph Plot, List Display, and Parameters area of the Data
Display window. Up to 20 functions can be set.

Name: Function name
Unit: Unit of the function

Definition: Definition of the function. The following identifiers can be used.
-Variables for the measurement/output data used in this test

-Functions defined in the above lines

-Local variables passed from the application test that calls this test as a component
-Built-in functions and global variables

For details, see online help or User’s Guide.
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Display Setup

To Set Data Display

@ ‘Multi Channel I/\V Sweep
Channel Setup | Measurernent Setup | Function Setup | Auto Anabysis Setupl Display Setup I

Setup Name: |ng MUt '

\

=%-¥ Graph
/ Add | Delete | Up | DEvwr | \
Name: Sharing: Scale: Min: Max:
o ox: [vbe = [mered = [unear  F] ov 8| 1v 8|
O e =] [ioney =] Jiog =l [ ] [1nma 8]
el 8 T =] [inone) =] Jrog = Jofe 8] [100ms |

Specify X axis and Y axes
Select variables to list j

List Display

Parameters

[ e

/
| De\etel (if]c] | /D\:lwm |\

Add | Delete | Upy BEwer) |

i e i e e

he

Ic

b

vh

=/

To add a parameter, press the [Add]
button in this area.

Multi
Channel IV
Swieep

Click the Display Setup tab to display the display setup screen.
The X-Y Graph area is used to set the X axis and Y axes of the X-Y Graph Plot area in the Data

Display window.

*Name: Name of variable to plot on the X axis

*Scale: Linear or Log

*Min: Minimum value of the specified axis

*Max: Maximum value of the specified axis

The List Display area selects the variables to be listed in the List Display area of the Data Display
window. Up to 20 variables can be set.

For example, following variables are set for the Class Exercise.

Vbe, Ic, Ib, Vh, 1h
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Class Exercise o
Channel IV

Define test setup and perform test.

1. Click Multi Channel I/V Sweep icon and open setup
editor.

2. Define test setup as shown in the previous pages.
3. Save it as Trng Multi.

4. Connect devices (NPN Bipolar Transistor and Red
Miniature LED) as shown in next several pages, and
perform test.

5. Export preset group, and import it.

Note:
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SMU Triax Connection

iy
.#&'
Multi
Channel I/V
Sweep

Force Lines to Fixture 1,2,3,4 Ports

CMU (CNCRCONC)

SMU4 -2 - ®.®
SMU3 «t3-
SMU2 -T2 °
SMU1 °

GNDU @®

Force side Sense side
AW V4

|

s

16442 A/B Fixture

184

@o ° @
—0.0 -

g

[ ]
B1500A Rear View

For the non-Kelvin connections, connect only the Force lines, leaving the Sense lines open.

Connect corresponding numbers. On the 16442A/B fixture use the numbers labeled 1 - 6, not 1 - 3.

Your B1500 may not match the SMU configuration shown in this figure. Note that SMU1 is the
module top of the GNDU (ground unit). The SMU number become large from bottom to top as

shown.

This is the SMU cable setup that will be used in the remainder of the class exercises.
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i
=
Multi

Jumper Leads - MOS transistor Charrel 1

Sweep

C
% 00000000000 B
O ] EBC 17: Emitter
27 28 16: B
1[' 0ooaoooonnad I’i“ Shorter Lead 15, C?)ileector

With the 16442 A/B fixture, note that there are two SMU numbering schemes....3 SMUs with force
and sense, or six SMUs with force only. For this class example we will use the six (6) SMU scheme.

Connect jumper leads as follows.

Terminal 13 :
Terminal 14 :
Terminal 15 :
: SMUS3 F terminal
Terminal 17 :

Terminal 16

SMUI1 F terminal
GNDU F terminal
SMU4 F terminal

SMU?2 F terminal

Locate the bipolar transistor in the corner of the 28-pin dual in line socket as shown, with the flat side
of the device facing toward you. Unlike the MOS device, the bipolar transistor is not static sensitive.
You may touch the leads without using a ground strap.

Locate the LED between terminals 13 and 14 of the 28-pin dual in line socket.
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Measurement Result Example
€ Multi Channel I/V Sweep - Agilent EasyEXPERT M= <)
File Edit View Marker Cursor Line Window Help
HE ek i@-MeiaRgs @& -M-S5C
Setup Name: X
X-Y Graph Plot Properties... ‘
3 Agilent
® (a
100m 100 m
decade
Jdiv
L3
0 Vbe (V) 100 m fdiv 1
List Display Properties... | |
Index_| vbe | Ic| b vh] I ]
99 833 mv 21.813 mA 170.76 uA 245V 77.742 mA
100 841.5 mv 23.446 mA 188.8 uA 2475V B0.717 mA
101 850 mv 25.087 mA 207.68 uA 2.5V 83.8 mA t;j

|
Multi

Channel IV
Swieep

This is a test result example displayed on the Data Display window.

At the start of measurement, LED lights off. Beyond the threshold voltage, the LED lights on.
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I/V List Sweep it

e e [
| |
e
* To Define Channel Setup Screen I/ List
* To Set VAR1 Sweep Sources Suie ep

* To Set Constant Qutput

* Other Measurement Setup Parameters

To Set User/Analysis Functions

* Auto Analysis Setup

To Set Data Display

This section explains how to perform I/V List sweep measurement. You will perform the above
tasks to execute the I/V List sweep measurement.

I/V List Sweep measurement is similar to I/V Sweep measurement.
Changes from the I/V Sweep are listed below.

*VARI1/VAR?2 step output values are set by using a vector data. Vector data from a spreadsheet
software, either tab separated or comma separated can be copied to the Define vector data dialog
box via the Windows clipboard.

*All SMU installed in the B1500 can be set to VARI.
*VARTI’ is not supported.

For more information, see online help or User’s Guide.
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To Define Channel Setup Screen A

Channel Setup Setup Name

(D] 1/V List Sweep Setup Name: [[Trmg List ]

- Channel Setup | Measurement Setup | Function Setup | Auta Analysis Setup | Display Setup |
Channel Definition

addsuy | [Addspal| [pee| [0 | [Boun |

Unit: ¥ Name: I Name: Mode: Function: \
el |SMU1:HP j|\.rsuhs = [lsubs §|\f jl[ONST =l
e |5MU2:HR j|\.rsnuma §|Isuurca §|\f j|c0N5T =
o [uzHe =lfvaate = [loate = = ]fver1 |
 [sMuaHR =] [werain Eficrain = =lronsT |

SMU Channel Definition

-V name/I name

-V/I/VPULSE/IPULSE/COMMON

-VAR1/VAR2/CONST

SPGU Channel Definition
-V name
-VPULSE/ALWG / Variable name for reading dat3 index

/

Miscellaneous Variables /

Variable name for reading time sfamp data

Click the I/V List Sweep icon and open the setup editor. Then click the Channel Setup tab to display
the channel definition screen.

1. Enter the Setup Name for the test setup to be defined on the setup editor.

2. List SMUs used for source output or measurement, and set the following parameters.
*Unit: SMU name or number. The GNDU (ground unit) can be set instead of a SMU.
*V Name: Variable name for the voltage measurement or source data

] Name: Variable name for the current measurement or source data

*Mode: Source output mode, V (voltage), I (current), VPULSE (voltage pulse), IPULSE (current
pulse), or COMMON (ground)

*Function: Source output function, VAR (primary sweep), VAR2 (secondary sweep), or CONST
(constant). Note: Up to 10 sources can be set to VARI.

V Name and [ Name are used to specify the parameters displayed on the Data Display window. The
display parameters are selected on the Display Setup tab screen. For the GNDU, 0 V is returned to
the V variable and no data is returned to the I variable.

To use the SPGU channels, click the Add SPGU button. The SPGU channel setup row will appear.
Then set the following parameters.

*Unit: SPGU name or number
*V Name: Variable name for the voltage data. No data is returned to the variable.

*Mode: SPGU output mode. VPULSE (voltage pulse) or ALWG (arbitrary linear waveform voltage)
for all SPGU.

You can read measurement data by using the Data Display window. Parameters displayed on the
window are selected on the Display Setup tab screen. If you enter the variable name in the V Name,
I Name, Time Stamp Name, and/or Index Name entry fields, you can choose the variables as the
display parameters.

Note: The time stamp is the time the measurement is started for each measurement point. The index
is the index number for each measurement data.
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Measurement Setup

To Set VAR1 Sweep Sources

{9]| jst Sweep Setup Name: [Trmg List
Cha IMeasurement Setup IFunctinn Setun | Auto Analysis Setup | Display Setup
VARL |
Unit: Sources: Compliance:  Pwr Comp: RERES
[EXEE I I B[ome E|[orF H e
Integ
-
File  Edit v
1
= el
1l-500 my
. — Pl
Grid button 2oV Ss.i,i
3/500 My |
41y
5105 v
611V
7115y
Timing I > v
Hold: |05 B 1 by ~|stats
Ok Cancel LS
Constants
Unit: ¥ Name: 1 Name: Mode: Source: Compliance:
[Emue B|fvas ‘ol suibs [ Elov B|[100 ma Ell
[emz:HR 8fvsaurce = flsource =y Efpv 8|[1moma El|
[Emua:R “E|fvdran ‘el idrain v B[00 mv B][100 ma |

/W List
Svieep

The Measurement Setup tab screen is used to set the source output value and timing parameters.

At the VARI area, you set VAR sweep sources.
*Unit: SMU name or number

*Source: Click the grid button to open the Define vector data dialog box. Enter the vector data of
VARLI. For example, -500 m, 0, 500 m, 1, 1,05,1.1, 1.15, 1.2, 1.25, 1.3, 1.35, 1.4, 1.45, 1.5, 1.55, 1.6,
1.65,1.7,1.75,1.8, 1.85, 1.9, 1.95,2, 2.5, and 3 V are set for the Vth-gmMax. Step voltages near the

gmMax are set to 50 mV and others are set to S00 mV.
*Compliance: SMU compliance value

*Pwr Comp: SMU power compliance value
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Measurement Setup

To Set Constant Output

Setup Name: |ng List

@| ist Swee|
Char Measurerent Setup i Function Setun | Auto Analysis Setup | Display Setup

VARL |
Unit: Sources: Compliance:  Pwr Comp: RERES
{EVEE I | B[ome E|[orF H e
Integ
Ad-
vanced
el
Pujse
Sefup
Timing ‘
Hold: |05 B Delay: [m].. B s gyeep [ONTNEATANY 7] status
Constants ‘
Init: ¥ Name: 1 Name: Mode: Source: Compliance:
[ B|fvas = [lsubs e[ Elov B|[100 ma Ell
[erz:HR 8fvsaurce = flsource =y Efpv 8|[1moma El|
[Emua:R “E|fvdran ‘el idrain v B[00 mv B][100 ma |
AL

B
/W List
Svieep

At the Constants area, you set the SMU constant output.

*Unit: SMU name or number

*V Name: Variable name for the voltage measurement or source data

I Name: Variable name for the current measurement or source data
*Mode: Source output mode, V (voltage), I (current), VPULSE (voltage pulse), IPULSE (current

pulse), or COMMON (ground)

*Source: SMU output value. For example, Vdrain is set to 100 mV for the Vth-gmMax.

*Compliance: SMU compliance value
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Other Measurement Setup Parameters

Measurement Setup

@ ‘ ist Swee] Setup Name: [Trng List
Char Measurement Setup § Function Setup | Auta Analysis Setup | Display Setup

VARL | ( )
Unit: Sources: Compliance:  Pwr Comp: RERES
{EVEE I | B[ome E|[orF H e
Integ
Ad-
vanced
el
Pujse
Sefup
Timing
Hold: |05 ] Delay: [M].. W] [' Sweep [CONTINUE AT &MY = status]
Constants ‘
Unit: ¥ Name: 1 Name: Mode: Source: Compliance:
[Emue B|fvas ‘ol suibs [ Elov B|[100 ma Ell
[emz:HR 8fvsaurce = flsource =y Efpv 8|[1moma El|
[Emua:R “E|fvdran ‘el idrain v B[00 mv B][100 ma |

/W List
Svieep

For the functions of Timing, Sweep status, Range, ADC/Integ, Advanced, SPGU Pulse Setup, and
SPGU ALWG Setup, see the following pages respectively in the I/'V Sweep section of this module.

*To Set Timing Parameters
*To Set Sweep Abort Function
*To Set Ranging Mode

*To Set ADC/Integration Time
*Advanced Setup

*SPGU Pulse Setup

*SPGU ALWG Setup
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To Set User/Analysis Functions :

LV List
.
Function Setup
@|1/v List Sweep Setup Name: [Trna List
Channel Eetupl Measurernent Setup Auto Analysis Setup | Display Setup

Swieep
User Function

Apply.

Add | Delete | U | Diwr |
Name: Unit: Definition:
c fam = =]ifiicran, vgate) |

Data calculation
-Measurement data/source data
-Built-in function, etc.

Analysis Function

Add Celete Up. | DEwr |
Name: Unit: Definition:
o foma E=ls lfnaigms [El
c o = el Ell
o futh £ = ]fon-tidraing2) ]|

Click the Function Setup tab to display the User Function/Analysis Function setup screen. The
user/analysis functions can be displayed on the X-Y Graph Plot, List Display, and Parameters area of
the Data Display window. Up to 20 functions can be set.

Name: Function name
Unit: Unit of the function

Definition: Definition of the function. The following identifiers can be used.
-Variables for the measurement/output data used in this test

-Functions defined in the above lines

-Local variables passed from the application test that calls this test as a component
-Built-in functions and global variables

For details, see online help or User’s Guide.

For example, following user/analysis functions are set for the Vth-gmMax.
<Name> <Unit> <Definition>

Gm S diff(Idrain,Vgate)

gmMax S max(gm)

Von v @L1X

Vth A% Von-(Vdrain/2)

For built-in functions, see online help or User’s Guide.
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Auto Analysis Setup

Auto Analysis Setup

@||1/v List Sweep

Setup Na'leg List

Channel Setup | Measurement Setup | Function Setup | Auto Analysis Setup § Display Setup |

Epply.

™ Interpolation Mode

Line 1
v Enable Type A
(l' Fix " Mormal  Gradient & Tangent ¢ Regression vl '\
First Foint -
€ ¥-¥ Coordinate & Data Condition
Condition: [am | = [omMax | [ after | R =
-Second Point )
@& 3-¥ Coordinate € Data Condition
\ X: | H o | g)
Line 2
[ Enabls [ TVPE Axis
I Eix @ Mormal € Gradient € Tangent € Regression vl =
First Point
@ %-¥ Coordinate € Data Condition
x| = vio | =
Second Paint
& 3-¥ Coordinate # Data Condition
| E i E
Marker
I~ Enable
Condition: ER e | == =

e |
IV List
Swieep

Click the Auto Analysis Setup tab to display the Auto Analysis setup screen. This screen is used to
set the automatic analysis function. When a measurement finishes, the function automatically draws
lines, a marker, or both on the X-Y Graph of the Data Display window.

You can set up two lines and one marker for the automatic analysis function.

In the Line 1 and Line 2 areas, you can set up the lines to be drawn.

In the Marker area, you can set up the marker.

For details, see online help or User’s Guide.

For example, the Line 1 is set for the Vth-gmMax.
Type: Tangent

Axis: Y1

First Point: Data Condition

Condition: gm = gmMax
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To Set Data Display =

IV List
Sweep
.
Display Setup
@|[1/v List Sweep Setup Name: [T List i
Channel Setup | Measurement Setup | Function Setup | Auto Analysis Setupl Display Setup I
X-¥ Graph
Add | Deletel U | D |
Name: Sharing:  Scale: Min: Max:
% [veate =] [foer 7] [frer =] [soomv W] BV H
Oy |Idrain j |(None) j |Lmear j |—1 mé, £| |10 mA ﬂ
O Yo Igm j I(Nune) j ILmear j IUS EI IlU ms E
AN

Specify X axis and Y axes

Select variables to list

72
List Display / Parameters

Add | Delete | y{ | Down | Add | Delete | U | Do |

Z

© |voate - = o jgmMax -

o |vsource - © th -

© |vdrain =

Select parameters to list
i |vsubs -

Click the Display Setup tab to display the display setup screen.

The X-Y Graph area is used to set the X axis and Y axes of the X-Y Graph Plot area in the Data Display
window.

*Name: Name of variable to plot on the X axis

*Scale: Linear or Log

*Min: Minimum value of the specified axis

*Max: Maximum value of the specified axis

For example, following axes are set for the Vth-gmMax.
<Name> <Sharing> <Scale> <Min> <Max>

X Vgate Linear -500mV 3V

Y1 Idrain (None) Linear -1mA 10 mA

Y2 gm (None)  Linear O0S 10 mS

The List Display area selects the variables to be listed in the List Display area of the Data Display window. Up
to 20 variables can be set.

For example, following variables are set for the Vth-gmMax.

Vgate, Vsource, Vdrain, Vsubs, Idrain, gm

The Parameters area selects the variables to be listed in the Parameters area of the Data Display window. Up to
20 parameters can be set.

For example, following parameters are set for the Vth-gmMax.
gmMax, Vth
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Class Exercise |

IV List
Svieep

Define test setup and perform test.

1.

Click I/V List Sweep icon and open setup editor.

. Define test setup as shown in the previous pages.

2
3.
4

Save it as Trng List.

. Connect an N-ch MOSFET as shown in next several

pages, and perform test.

Export preset group, and import it.

Note:
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SMU Triax Connection

Force Lines to Fixture 1,2,3,4 Ports

CMU ©
SMU4 -2 - ®.®
SMU3 «t3-
SMU2 -T2 °
SMU1 °

GNDU @®

Force side Sense side
AW V4

|

s

16442 A/B Fixture

184

@o ° @
—0.0 -

g

[ ]
B1500A Rear View

For the non-Kelvin connections, connect only the Force lines, leaving the Sense lines open.

Connect corresponding numbers. On the 16442A/B fixture use the numbers labeled 1 - 6, not 1 - 3.

Your B1500 may not match the SMU configuration shown in this figure. Note that SMU1 is the
module top of the GNDU (ground unit). The SMU number become large from bottom to top as

shown.

This is the SMU cable setup that will be used in the remainder of the class exercises.

3-52



Module 3
Classic Test Environment

Jumper Leads - MOS transistor

gooooooooooooo 16088-60002

I Dual in line package

28
00000000000000) (28 pin)

With the 16442 A/B fixture, note that there are two SMU numbering schemes....3 SMUs with force
and sense, or six SMUs with force only. For this class example we will use the six (6) SMU scheme.
On older fixtures, this scheme is shown in light blue lettering. In newer fixtures, this scheme is
shown in white reverse background lettering.
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Device Orientation and Insertion

23 15

Hooooooo

Sub|

Jgpuooopooeood

Insert the transistor last, 1: Substrate 1
AFTER connecting the 2: Source

cables and leads. Remove 3: Gate

the shorting wire after 4: Drain

insertion in the socket.

The MOS FET leads must be re-arranged into a straight line as shown.

IMPORTANT:

The MOS FET is highly sensitive to electrostatic damage. Touching the bare leads can definitely
destroy the device. The device comes with a special shorting wire attached. Bend the leads the way
you want, insert the device in the socket, and then remove the shorting wire. The wire has a tab. Just
grab the tab and pull straight out. The wire will spiral out as you pull.

Once the shorting wire is removed, you must use a wrist strap when handling the device.
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Measurement Result Example

IV List
Swieep
'€ Trog List [(1) ; 4/23/2007 9:12:45 AM] - Agilent EasyEXPERT M= x|
File Edit View Marker Cursor Line Text Pointer Window Help
r e ; : O == B =
B- @ Q 5/ - |12 G o8- -
Setup Name:  [Trng List [(1) ; 4/23/2007 9:12:45 AM] b
[X-¥ Graph Piot Properties... Parameters |
% Agilent
MARKER{ 1 v i 5) gmMax 'W
12m A Lim
2 um Vth 1.00451 V
2 1im -
= ooy =
800U N
T00u
00u
s00u
= 400u
g 30u
= W
100u
-150p
-S0m [ s0m 1 15 2 25 E
Vgate (V) 500m fdiv <] [T 1(2)
List Display Properties...
Index | Vgitel Vsuur(el Vdmml Vsuhsl ]dmml gm[
8 1.zo00 v oV 100.00 mV oV 155.620 uA 1.048740000 ms =
2 1.2500 v ov 100.00 mV oV 209.960 uA 1.074000000 mS M
<] M B

This is a test result example displayed on the Data Display window.
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* To Set Stop Condition

¢ To Set User Functions/
Analysis Functions

* To Set Data Display

* To Set Sampling Parameters

* Range/ADC/Advanced/SPGU

I/V-t Sampling Measurement

¢ To Define Channels and Variables

* To Set SMU Outputs (CONST)

'-"--\. ._"-‘.
|.\.l._.-:.|
1= -1
- E |
l"-\.\.\_""" .-
-

L-"'u_."-t
Sampling

XV Graph Plot

o Agilent
()

This section explains how to perform I/V-t sampling measurement. You will perform the above tasks

to execute the I/V-t sampling measurement.
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To Define Channels and Variables Liff
Sam‘pling

Channel Setup Setup Name

@ |I/\."-t Sampling Setup Name: leg Sarmpling I

- Channel Setup | Measurement Setup | Function Setup | Auto Analysis Setup | Display Setup |
Channel Definition

Addsmu | [AddspaU| [pelete| | Up | [ ooen |
Unit: ¥ Name: 1 Name: Mode:
[r- |SMU1:HD j|v1 = §|\/ =l ]
SMU Channel Definition
-V name/I name SMU1
-I/'V/ICOMMON T
-CONST
SPGU Channel Definition
-V name l

-VPULSE/ALWG
GNDU

Variable name for time stamp data

Variable name for data index
\
Miscellaneous Yariables \ \
! N

Time Stamp Name: \: Index Name: E

Click the I/V-t Sampling icon and open the setup editor. Then click the Channel Setup tab to display
the channel definition screen.

1. Enter the Setup Name for the test setup to be defined on the setup editor.

2. List SMUs used for source output or measurement, and set the following parameters.
*Unit: SMU name or number

*V Name: Variable name for the voltage measurement or source data

] Name: Variable name for the current measurement or source data

*Mode: Source output mode, V (voltage), I (current), or COMMON (ground)

*Time Stamp Name: Variable name for the time stamp data

*Index Name: Variable name for the data index

V Name and I Name are used to specify the parameters displayed on the Data Display window. The
display parameters are selected on the Display Setup tab screen. For the GNDU, 0 V is returned to
the V variable and no data is returned to the I variable.

To use the SPGU channels, click the Add SPGU button. The SPGU channel setup row will appear.
Then set the following parameters.

*Unit: SPGU name or number
*V Name: Variable name for the voltage data. No data is returned to the variable.

*Mode: SPGU output mode. VPULSE (voltage pulse) or ALWG (arbitrary linear waveform voltage)
for all SPGU.

You can read measurement data by using the Data Display window. Parameters displayed on the
window are selected on the Display Setup tab screen. If you enter the variable name in the V Name,
I Name, Time Stamp Name, and/or Index Name entry fields, you can choose the variables as the
display parameters.

Note: The time stamp is the time the measurement is started for each measurement point. The index
is the index number for each measurement data.
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To Set Sampling Parameters L;
Sampling

Measurement Setup !

@|1/V-t Sampl Setup Name: [Trng Samping

Channel Setunl Measurement Setup IFur‘vctinn Setun | Auto Analysis Satup | Display Setup |

Sampling Parameter Stop Condition
S Range
Linear/Log: |LINEAR A Enable/Disable: [EMABLE =
ADC
Interval: [30 ms z] ) Enable Delay: |0s B Integ
No of Samples: |101 ] Name: |11 = Ad-
vanced
Total Sampling Time: |3 5 B Threshold: |0 A B
SPRGU
Output Sequence: [SEQUENTIAL o Event: [val < Th - Plilse
Senin
Hold Time: |100 ms 8 No. of Events: |1 B

Base Hold Time: |0

Constants |

Unit: ¥ Name: 1 Name: Mode: Base: Source: Compliance:

SMULHP B[ =i = Efov H5v B[[ome 8

Trigger
Measurement time

4‘—>

>

7
Hold time NSampling interval

Click the Measurement Setup tab to display the setup screen for the sampling timing parameters and
the SMU source output parameters. At the Sampling Parameter area, you set the following sampling
timing parameters.

Linear/Log:

Sampling mode. LINEAR for linear sampling. LOG10, LOG25, LOG50, LOG100, LOG250, or
LOG500 for logarithmic sampling. For the logarithmic sampling, the number after LOG indicates
the number of measurement data in a decade. For example, LOG10 mode is used to get 10
data/decade.

For the log sampling, the B1500 holds only the data that can be plotted on the log scale in the same
distance as close as possible. Only the held data is counted in the number of measurement result data.

For the linear sampling with Interval <2 ms, if the total measurement time runs over the specified
time Interval X No of Samples, the sampling measurement will be stopped even if the number of
measurement result data is less than the specified No of Samples.

Interval:
Interval of the sampling, in seconds. 0.002 to 65.535 s, 0.001 s resolution.

Interval < 0.002 s in 0.00001 s resolution is also available for the linear sampling. It must satisfy the
following formula. For details, see online help or User’s Guide.

Interval > 0.0001 + 0.00002 X (number of measurement channels-1)
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To Set Sampling Parameters L?
Sampling

Measurement Setup !

@|1/V-t Sampl Setup Name: [Trng Samping

Channel Setunl Measurement Setup IFur‘vctinn Setun | Auto Analysis Satup | Display Setup |

Sampling Parameter Stop Condition
Range
Linear/Log: |LINEAR A Enable/Disable: [EMAELE =
ADC
Interval: [30 ms z] Enable Delay: |0s B Integ
( No of Samples: |101 ] \ Name: |11 = Ad-
vanced
Total Sampling Time: |3 5 B Threshold: |0 A B
SPRGU
Output Sequence: [SEQUENTIAL o Event: [val < Th - Plilse
Senin
Hold Time: |100 ms 8 No. of Events: |1 B
k Base Hold Time: |0 s ] )
Constants |
Unit: ¥ Name: 1 Name: Mode: Base: Source: Compliance:
SMULHP B[ =i = Efov H5v B[[ome 8

Trigger
Measurement time
4‘—>

>

7
Hold time NSampling interval

No of Samples:
Number of samples. Integer. 1 to the following value.

For linear: 100001 / (number of measurement channels)
For logarithmic: 1 + (number of data for 11 decades)

Total Sampling Time:
This field just displays the total sampling time that is the time from the measurement start time for
the first point to the end of sampling measurement. It does not include the hold time.

Total Sampling Time = Interval X No of Samples

Output Sequence:
Source output sequence. SIMULTANEOUS or SEQUENTIAL.

Hold Time:

Time since the Source value output until the first sampling point, in seconds. 0 to 655.35 s, resolution
0.01s.

The following values are also available for Interval <0.002 s. [Hold Time| will be the time since the
sampling start until the Source value output.

-0.09 to -0.0001 s, resolution 0.0001 s.

Base Hold Time:
Hold time of the Base value output until the Source value output, in seconds. 0 to 655.35 s, resolution
0.01 s.
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To Set Stop Condition

Measurement Setup
@1/v-t Sampli!

L‘.‘-f't
Sampling

Setup Name: |ng Sampling

Channel Setunl Measurement Setup IFur‘vctinn Setun | Auto Analysis Satup | Display Setup |

Sampling Parameter Stop Condition
Range
Linear/Log: |LINEAR b cnahIE/Disahle: EMAELE i
ADC
Interval: [30 ms z] Enable Delay: |0s B Integ
No of Samples: |101 ] Name: |11 = Ad-
vanced
Total Sampling Time: |3 5 B Threshold: |0 A B
SPRGU
Output Sequence: [SEQUENTIAL o Event: [val < Th - Filse
Senin
Hold Time: |100 ms 8 \ No. of Events: |1 B
Base Hold Time: |0 = ]
Constants |
Unit: ¥ Name: 1 Name: Mode: Base: Source: Compliance:
SMULHP B[ =i = Efov H5v B[[ome 8
Trigger
Measurement time
> +—>
Hold time Sampling interval

The stop condition is defined by using the Stop Condition fields on the Measurement Setup screen.

This function stops the measurement as shown below.

1. Compares the value of parameter set to the Name field and the value defined in the Threshold

field.
2. Counts how many times the selected Event occurs.

3. When the count reaches the value defined in the No. of Events field, sampling is stopped

immediately.
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To Set SMU Outputs (CONST) @

Measurement Setup

@ |If\."-t Sarrlpli! Setup Name: [Trng Samping
Channel Setupl Measurement Setun IFur‘vctinn Setup | Auta Analysis Setup | Diizplay Setup |
Sampling Parameter Stop Condition
Range

Linear/Log: |LINEAR b Enable/Disable: [EMAELE i
ADC
Interval: [30 ms z] Enable Delay: |0s B Integ

No of Samples: {101 ] Name: |I1 - Ad-
vanced
Total Sampling Time: |3 5 B Threshold: |0 A B
SPRGU
Output Sequence: [SEQUENTIAL o Event: [val < Th - Filse
Senin
Hold Time: |100 ms 8 No. of Events: |1 B
Base Hold Time: |0 = ]
Constants |
Unit: ¥ Name: 1 Name: Mode: Base: Source: Compliance:
SMULHP B =i = Efov H5v B[[ome 8

SMU constant output setup

At the Constants area, you set the SMU constant output.

*Unit: SMU name or number

*V Name: Variable name for the voltage measurement or source data

] Name: Variable name for the current measurement or source data

*Mode: Source output mode, V (voltage), I (current), or COMMON (ground)
*Base and Source: SMU output value

*Compliance: SMU compliance value

Base value is available for all output channels for the SIMULTANEOUS mode and the last source
channel for the SEQUENTIAL mode.
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Measurement Setup

@1/v-t Sampli!

Range/ADC/Advanced/SPGU Setup

Setup Name: |ng Sampling

Channel Setunl Measurement Setup IFur‘vctinn Setun | Auto Analysis Satup | Display Setup |

Sampling Parameter Stop Condition
Range
Linear/Log: |LINEAR A Enable/Disable: [EMABLE =
ADC
Interval: [30 ms z] Enable Delay: |0s B Integ
No of Samples: |101 ] Name: |11 = Ad-
vanced
Total Sampling Time: |3 5 B Threshold: |0 A B
SPRGU
Output Sequence: [SEQUENTIAL o Event: [val < Th - Filse
Setup
Hold Time: |100 ms 8 No. of Events: |1 B
Base Hold Time: |0 = ]
Constants
Unit: ¥ Name: 1 Name: Mode: Base: Source: Compliance:

SMULHP El| =i

= Efov H5v B[[ome 8

b
354
L‘.V't
Sampling

For the Range, ADC/Integ, Advanced, SPGU Pulse Setup, and SPGU ALWG Setup buttons, see the
following pages respectively in the I/'V Sweep section of this module.

*To Set Ranging Mode

*To Set ADC/Integration Time
*Advanced Setup

*SPGU Pulse Setup

*SPGU ALWG Setup

Note:

If the range changing occurs during measurement, the SMU may not complete measurement within
the sampling interval. So use FIXED range if the sampling interval is top priority and the

resolution/sensitivity is second priority.

3-62



Module 3
Classic Test Environment

Function Setup

To Set User Functions/Analysis Functions

g|1f\f—t Sampling

Channel Setup | Measurement Setup

Setup Name: |ng Sampling

Function Setup | auto Analysis Setup | Display Sstup

2pply.

User Function

add |

Delete |

U | DT |

Unit: Definition:

ﬂlsec jlde\ta(ﬂme)

Name:
c [pelta

ol

Data calculation
-Measurement data/source data
-Built-in function, etc.

Analysis Function

Add

Belate

U | Do |

Definition:

Name: Unit:
O IAverage HIA jlavg(ll)

3

Data calculation

-Measurement data/source data
-Read out function

-Built-in function, etc.

e

W2
4354
L‘.V't

Sampling

Click the Function Setup tab to display the User Function/Analysis Function setup screen.

The user functions can be displayed on the X-Y Graph Plot, List Display, and Parameters area of the Data
Display window. Up to 20 functions can be set.

*Name: Function name

*Unit: Unit of the function
*Definition: Definition of the function. The following identifiers can be used.

*Variables for the measurement/output data used in this test

*Functions defined in the above lines

*Local variables passed from the application test that calls this test as a component

Built-in functions and global variables

For details, see online help or User’s Guide.

The analysis functions can be displayed on the Parameters area of the Data Display window. Up to 20 functions

can be set.

*Name: Function name

«Unit: Unit of the function

*Definition: Definition of the function. The following identifiers can be used.

*Variables for the measurement/output data used in this test

*Functions defined in the above lines

*Local variables passed from the application test that calls this test as a component

*Built-in functions and global variables

*Read out functions

For details, see online help or User’s Guide.
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To Set Data Display f’

Display Setup
g|UV't Sampling Setup Name: [Trng Sampli
Channel Setup | Measuremnent Setup | Function Setup | Auto Analysis Setupl Display Setup I
X-¥ Graph
Add | Deete | Up | Dowr |
Name: Sharing:  Scale: Min: Max:
F X |Time =] |(N0me) = |L\near =l |Ds | |3s |
(@il IIl j I(Nuﬂe) j IL\near j IEIA E |12 na E
Specify X axis and Y axis
List Display [Parameters
Add | Beete | Up | D | Add | Delate | (i} | Down |
Lo Time - [ e \bwerage - ]
La] 11 ut .
Select parameters to display
€ |Delta = °
Select variables to list

Click the Display Setup tab to display the display setup screen. The X-Y Graph area is used to set
the X axis and Y axis of the X-Y Graph Plot area in the Data Display window.

*Name: Name of variable to plot on the X axis
*Scale: Linear or Log
*Min: Minimum value of the specified axis

*Max: Maximum value of the specified axis

The List Display area selects the variables to be listed in the List Display area of the Data Display
window. Up to 20 variables can be set.

The Parameters area selects the variables to be listed in the Parameters area of the Data Display
window. Up to 20 parameters can be set.
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Class Exercise

Define test setup and perform test.

1.

. Export preset group, and import it.

Click I/V-t Sampling icon and open setup editor.
. Define test setup as shown in the previous pages.

2
3.
4
5

Save it as Trng Sampling.

. Connect device (capacitance), and perform test.

Si/IT:Tl
_I_

GNDU

b

NS

L“-f't
Sampling

Note:
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Measurement Result Example

Fie Edi Vew Moker Cusor Lre Window Hep

BEELQQ @ BaaRE» B B2

Setup Mama:  [Trng Sampling [(23) ; &/17/2005 4:08:53 P

XV Graph Piot | [P

T Agiinat

(8} Average E.IHQSIW 1666

tan

n

100
.fd':v \‘\

\x\“‘m
o
=L =
I !
L] Time (s) 200 m fdiv 3
Index_ | T 1| Duta | I
1 Haks W Hal A Ml sec =4
2 HaM s WV HaN A Mahl sec
3 HaM s W Nah A HaHl sec
4 Hal s W HaN A Hall se<
3 Hah s W OHan A Haki sec
& 100.40 me 1145370 nA M gac
7 1277 ms 6.23160 nA 8.8 mrec
8 1576 mm 5.21850 nA 30 e
9 1877 s £.09950 nA 20 reec
10 2175 ms 3.57960 nA 30 msec Ll

Sampling

This is a test result example displayed on the Data Display window.
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C-V Sweep Measurement J_,—"r

i

C-V Sweep

* To Define Channels and Variables

* To Set Sweep Source

* To Set Signal Source

* To Set Measurement Timing and Abort Function
* To Set SMU Outputs (CONST) [ermsmeit

3% Agilent

MARKER[ 0V 1,1723200000e-0i2 F  1.8315100000=-006 5 )

]

* Range/Advanced 2

¢ To Set User Functions/ :
Analysis Functions

* To Set Data Display e

* To Perform Compensation .
and Correction s Vot w00 Jiw :

This section explains how to perform C-V sweep measurement. You will perform the above tasks to
execute the C-V sweep measurement.
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To Define Channels and Variables ﬁ
Channel Setup Setup Name
@ |C-V Sweep Setup Name: Ing [ ]
Channel Setup [Measurement Setup | Function Setup | Auto Analysis Setup | Display Setup |
Channel Definition
Add SMU | Delete | Up | Down |
Unit: ¥ Name: I Name: Mode: Function:
o [Fuee =l [ I =lfconsT =l
& |EMU2‘HR j|\ld §|12 §|\/ leONST =
 [muLeE =llva Ell =l fvart =
SMU1
Channel Definition
-CMU/SMU CMH
-V name/l name o—[—=°
-I/V/COMMON CML
SMU2

Variable name for time stamp data
Variable name for data index

Miscellaneaus Variables \

<
Time Stamp Name: E Index Name: E

Click the C-V Sweep icon and open the setup editor. Then click the Channel Setup tab to display the
channel definition screen.

*Enter the Setup Name for the test setup to be defined on the setup editor.

+List units used for source output or measurement, and set the following parameters.

*Unit: MFCMU/SMU name or number

*V Name: Variable name for the voltage measurement or source data

] Name: Variable name for the current measurement or source data

*Mode: Source output mode, V (voltage), I (current), or COMMON (ground)
*Function: CONST or VAR1

*Time Stamp Name: Variable name for the time stamp data

*Index Name: Variable name for the data index

You can read measurement data by using the Data Display window. Parameters displayed on the
window are selected on the Display Setup tab screen. If you enter the variable name in the V Name,

I Name, Time Stamp Name, and/or Index Name entry fields, you can choose the variables as the
display parameters.

Note: The time stamp is the time the measurement is started for each measurement point. The index
is the index number for each measurement data.
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To Set Sweep Source

Measurement Setup

@ Sweep Setup Name: [Tmg v
Charr Measurement Setup JFunction Setup | Auto Analysis Setup | Display Setup |
C-v (VAR1)

Signal Source |

Direction: [Single - AC Level: [30mv 7]

Linear/Log: |LINEAR -

start: lh,
Stop: lh,
Step: lm
Compliance: ,ﬁ Integration Time |
wnf step: [i01 Mode: [PLC | Factor: |2 |

Timing ‘

Range

Integ

[VNamE: |\/g 3 FFEEI_UtE"CV Add | Deietel Un | Dy |
Ist:
Model: [Cp-G -
& [t ] B
C Name: |C g
G Name: m F Name: |Freq g

vanced

i
Start

Hold: IU 5 ﬂ Delay: ID S ﬂ * Gweep |CONTINUE AT ANY ~|status

Constants

Unit: ¥ Name: I Name: Mode: Source: Compliance:

[emorP s alfin [ Elfov B[00 ma 15|

[pMuzbR et EE EIG Bl v 8] [100 me 8|

.

C-V Swieep

Stop

The Measurement Setup tab screen is used to set the source output and timing parameters.

At the C-V(VARI1) area, you set the DC bias output of the MFCMU.
*V Name: Variable name of the MFCMU output

*Model: MFCMU measurement mode. Primary and secondary measurement parameters.

*(C) Name: Variable name of the primary measurement parameter

*(G) Name: Variable name of the secondary measurement parameter

*Direction: Sweep direction, single (start to stop) or double (start to stop to start)

*Linear/Log: Sweep output, LINEAR, LOG10, LOG25, or LOG50. where the number following

LOG means the number of sweep points in one decade.
«Start: Source output start value
+Stop: Source output stop value

+Step: Source output incremental step value

*Compliance: Only for SMU. Compliance value. Enter the current limit value for the voltage source,

or the voltage limit value for the current source.

*No of Step: Number of sweep steps
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To Set Signal Source

Measurement Setup

@ Sweep Setup Name: [Tmg v
Charr Measurement Setup JFunction Setup | Auto Analysis Setup | Display Setup |
C-v (VAR1)

Signal Source

¥ Name: [ug g G’equencv add | Delete |
List:

Un | Dowm

Model: [Cp-G -
@ |1 MHz B
C Name: |C g
G Name: |G g
Direction: [Single -
Linear/Log: |LINEAR -

F Name: |Freq g
ACLevel: [30my [z}

J

Start: |5V B \

Range

ADC /
Integ

Ad-
vanced

Stop: lh,
Step: lm
Compliance: lﬁ [Integration Time |
No of Step: [i01 5| mode: [PLC | Factor: |2 I
Timing ‘

Hold: [0 5 B Delay: 05 H]  “Sweep feonTIE AT e <] status
Constants |
Unit: ¥ Name: I Name: Mode: Source: Compliance:
[emorP s alfin [ Elfov B[00 ma 15|
[pMuzbR et EE EIG Bl v 8] [100 me 8|

o

C-V Swieep

At the Signal Source area, you set the MFCMU output frequency and oscillator level.

*Frequency List: MFCMU output frequency

*F Name: Variable name of MFCMU output frequency
*AC Level: MFCMU oscillator level, 10 mV to 250 mV, 1 mV resolution
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Measurement Setup

Q” = Wee] Setup Name:
Charr IMEHSUTEWEH( Setup IFLII‘HZUDFI Setup | Auto Analy:
C-¥ (YARL)

To Set Meas. Timing and Abort Function

o

C-V Swieep

Sweep abort function

|ng [a"

CONTINUE AT ANY
STOP AT ANY

sis Setup | Display Setup |

Signal Source

| ABNORMAL

Range

Timing parameters

¥ Name: [\g = FI'ECIiI;tE:I'IC\I' add | Delete | U | Dol | -Range overflow
Morlel: fo< K| P - s/ | -MFCMU error
Lo NomezlC = -SMU compliance
G Name: |5 = PRI E g | -SMU oscillation
Direction: m AC Level: lm
Linear/Log: lm
sarcfsv H| Trigger
Stop: lh,
step: [iomy ] Integration time (AUTO or PLC) Measurement time
compllance: lﬁ [Integration Time |
No of Step: [iD1 ]| Mode: pic =] Factor: |2 0| ] /\4_>
Timing i _,_:_1_
vold: [is 8| oDelay:[s 8| | *Gweep [conTIMUE AT aNY [status ] — 4_»\/-’
Constants f
i - : . : o : .
Ilé';::l:Hp EI\;,SN/E%E dIIII'I\.lamE ji\:nde = Source i ml:m:e - \ Delay time
Hold time

[pMuzbR | EE Bl v 8] [100 me 8|

At the Integration Time area, you set the integration

time of the impedance measurement by the MFCMU.

*Mode: AUTO or PLC. Rule to decide the integration time. For details, see online help or User’s Guide.

*Factor: Coefficient for the reference value of the int

egration time.

At the Timing area, you set the source output and measurement timing.

*Hold: Source output hold time. Time after the measurement trigger until starting delay time.

*Delay: Measurement start delay time. Time after the hold time until starting measurement.

The Sweep [ ] status field sets the sweep abort function.

When this field is CONTINUE AT ANY, the sweep

When this field is STOP AT ANY ABNORMAL, th
following conditions is detected.

*Measurement range overflow
*MFCMU error

*SMU compliance

*SMU oscillation

measurement is not aborted.

e sweep measurement will be aborted when one of the
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To Set CONST Outputs o

C-V Swieep

Measurement Setup

@ Sweep Setup Name: [Tmg cv
Char Measurement Setun JFunction Setup | Auto Analysis Setup | Display Setup |
C-v (VARL) Signal Source |
A Range
¥ Name: g E FI'EEI_I-ItEI'IC\I' add | Deietel Un | Dy |
ist:
Model: [Cp-G -
& [t ] R
C Name: |C g a
G Name: m F Name: |Freq E Ad-
vanced
Direction: [Single - AC Level: [30mv 7]
Linear/Log: |LINEAR -
Start: |5V B
Stop: |5V B
Step: |100 my B
Ccompliance: lﬁi |Integration Time |
NoofStep: [0 &|| Mode: [pLc | Factor: |2 I

Timing ] ‘

Hold: [0 5 B Delay: 05 H]  “Sweep feonTIE AT e <] status
Constants |
Enit: ¥ Name: I Name: Mode: Source: Compliance:
[Emo:rP s alfin [ Elfov B[00 ma 15|

[sMuz:HR et EE EIG Bl v 8] [100 me 8|
\

SMU output setup

At the Constants area, you set the SMU constant output.

*Unit: SMU name or number

*V Name: Variable name for the voltage measurement or source data

] Name: Variable name for the current measurement or source data

*Mode: Source output mode, V (voltage), I (current), or COMMON (ground)
*Source: SMU output value

*Compliance: SMU compliance value
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Range Setup for C-V Sweep o

C-V Swieep

Measurement Setup

Range Setup
- Range CMU Measurement Range

400 ¢ Unit: vode: Range:

e [euimE Hfputo =[50 ahm B
Ad-

wvanced

SMU Measurement Range

|
je] Do

Unit: Name: Mode: Range: Range Change Rule: Rate:
o [sMuLHe Bl Himmen  wffine =By FULL RANGE B2 | ER ]
o [EMUziHP Ell= wLMTED  wfina =B FULL RaNGE =fen 8]
Close

The Range button opens the Range Setup dialog box. The dialog box is used to set the measurement ranging
operation.

CMU Measurement Range:
*Unit: CMU name or number
*Mode: Ranging mode, AUTO or FIXED

*Range: Measurement range. This field is effective when Mode=FIXED.
Available values are 50 ohm, 100 ohm to 300 kohm (=<200 kHz), 100 ohm to 30 kohm (=<2 MHz), and 100
ohm to 3 kohm (=<5 MHz) in 1, 3 step

SMU Measurement Range:

*Unit: SMU name or number

*Name: Variable name for the measurement data

*Mode: Ranging mode, AUTO, LIMITED, or FIXED

*Range: Range value

*Range Change Rule: BY FULL RANGE, GO UP AHEAD, or UP AND DOWN AHEAD
*Rate: Value used for range changing. See the following formula.

For the AUTO or LIMITED, SMU automatically selects the minimum range that covers the measurement value,
and performs the measurement by using the range. For the limited auto ranging, the instrument does not use the
range lower than the specified range value. For example, if you select the 100 nA limited auto ranging, the
instrument never uses the 10 nA range and below.

BY FULL RANGE performs normal auto ranging operation.

For the GO UP AHEAD and UP AND DOWN AHEAD rules, specify the Rate value, 11 to 100, which fixes the
boundary of the ranging. The ranging occurs when the measurement data goes across the boundary values shown
below.

go up boundary = present measurement range X Rate / 100
go down boundary = present measurement range X Rate / 1000
The go down boundary is available only for the UP AND DOWN AHEAD rule.
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ADC & Integration Time for C-V Sweep &

C-V Swieep

Measurement Setup

A/D Converter & Integration Time Setup

Range A/D Converter

. ?r?tggf I Unit: Name: ADC: Measurement:
| SRR Bl &R and =] [compliance Sice
Ad-

El
oy [EuziHp B2 R ADC x| [compliance Side =l

Integration Time

Mode: Factor: Auto Zero:

High Resolution ADC: IAUTO jlﬁ EIOFF LI
High Speed ADC: [sUTO =]t Il
Close |

The ADC/Integ button opens the A/D Converter & Integration Time Setup dialog box. The dialog
box is used to select the ADC for each SMU and set the integration time for each ADC (high
resolution or high speed).

A/D Converter:

*Unit: SMU name or number

*Name: Variable name of the measurement data

*ADC: ADC type, HR ADC (high resolution) or HS ADC (high speed)

*Measurement: Compliance side measurement or Force and Compliance sides measurement.
HR ADC is not available for HCSMU, HVSMU, and the measurement which uses SMU pulse.
Force and Compliance sides measurement is not available for HRSMU, MPSMU, and HPSMU.
Integration Time:

*Mode: ADC operation mode
AUTO, MANUAL, or PLC for HR ADC
AUTO, MANUAL, PLC, or TIME for HS ADC

*Factor: Coefficient for the reference value of the integration time.
*Auto Zero: Auto Zero function ON or OFF. For HR ADC.
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Advanced Setup for C-V Sweep o

C-V Swieep

Measurement Setup W\

unle: AC Level Monitor Name: DC Dlas Monltor Name:

[ g | = [ =

Range

ADC [Ehannel Settings ]
Integ

. :“;’\‘dc_“l ) T e o T
W’-:H‘ ﬂﬁn dF, dﬁ"’ = = 3

| Walt Time Control ]

Factor:

Dutput Walt: [1 L]
Measurement Wait: |1 5

After Maasurement Sattings ]

Blas Hold after Measurement: [OFF ¥
Dutput Valse after Measurement: [START -

[Eesmitomdietor Redinys (16000 SV AR Greor )

cH 1 PEREET O F] cH3: [ERATE]
(BT

The Advanced button opens the Advanced Setup dialog box used to set the following functions.

AC Level/DC Bias Monitor Settings:
Defines the variables for the AC level data and the DC bias data monitored by the MFCMU while
the capacitance measurement is performed.

Channel Settings:

*Unit: SMU name or number

*V Name: Variable name for the voltage measurement or source data
] Name: Variable name for the current measurement or source data
*Series R: SMU series resistor NONE or IMOHM (1000000 ohm)
*SMU Filter: SMU filter ON or OFF

Wait Time Control:

*Factor: Coefficient for the reference value of the wait time. For details, see online help or User’s
Guide.

After Measurement Settings:
*Bias Hold after Measurement: Bias hold function ON or OFF.

*Output Value after Measurement: Source output value after measurement. START (sweep start
value) or STOP (sweep stop value)

Semiconductor Relays (16440A SMU/PG Selector):
*CH1: Default or PGU OPEN
*CH3: Default or PGU OPEN

The fields define the selector channel’s switch condition during the measurement. Default is the
setting defined on the SMU/PG Selector screen of the Configuration window.
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To Set User Functions/Analysis Functions ﬁ
Function Setup '
@[c-v Sweep Setup Name: [Tmg CV i
Channel Setup | Measurement Setup Auto Analysis Setup | Display Setup

User Function

Al

Add | De\etel e} | B |

‘] IDE\la glse[ jlde\ta('rime) H

[ Name: Unit: Definition:

Data calculation
-Measurement data/source data
-Built-in function, etc.

Analysis Function

Add | Delete Uy | Downl

[ Name: Unit: Definition:

o [pverage wlfF =lfavaic) E

Data calculation

-Measurement data/source data
-Read out function

-Built-in function, etc.

Click the Function Setup tab to display the User Function/Analysis Function setup screen.

The user functions can be displayed on the X-Y Graph Plot, List Display, and Parameters area of the
Data Display window. Up to 20 functions can be set.

*Name: Function name

*Unit: Unit of the function

*Definition: Definition of the function. The following identifiers can be used.
*Variables for the measurement/output data used in this test
*Functions defined in the above lines
*Local variables passed from the application test that calls this test as a component
*Built-in functions and global variables
For details, see online help or User’s Guide.

The analysis functions can be displayed on the Parameters area of the Data Display window. Up to
20 functions can be set.

*Name: Function name

+Unit: Unit of the function

*Definition: Definition of the function. The following identifiers can be used.
*Variables for the measurement/output data used in this test
*Functions defined in the above lines
*Local variables passed from the application test that calls this test as a component
*Built-in functions and global variables
*Read out functions

For details, see online help or User’s Guide.
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To Set Data Display
Display Setup '
@|C-v Sweep Setup Name: [Tmg CV
Channel Setup | Measurement Setup | Function Setup | Auto Analysis Setuul Display Setup I
X-¥ Graph
Add | Deletel (e | Dy |
Name: Sharing:  Scale: Min: Max:
F % | =] [Mane) =] Jinear =] f5v B v H
(ol i | =] [meney =] [near <] [poa e B [2or |
Lef D |G j |(Nnne) j |Linear j |DS E| |5 us ﬂ
Specify X axis and Y axis
List Display Parameters
Add | Dgletgl Ule) | Dawr | Add | Deletel L0]2) | Dy |
o - = [ & |dverage - ]
o |c E .
Select parameters to display
[SI cf -
C fIndex -
&l
Select variables to list

Click the Display Setup tab to display the display setup screen. The X-Y Graph area is used to set

the X axis and Y axis of the X-Y Graph Plot area in the Data Display window.

*Name: Name of variable to plot on the X axis

*Scale: Linear or Log
*Min: Minimum value of the specified axis

*Max: Maximum value of the specified axis

The List Display area selects the variables to be listed in the List Display area of the Data Display

window. Up to 20 variables can be set.

The Parameters area selects the variables to be listed in the Parameters area of the Data Display

window. Up to 20 parameters can be set.
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To Perform Compensation and Correctionc_ﬂep

! '. ij Calibration button (R G

[Frequancy
= uise factory specified frequencies (Defauk)
' " Specity st of calibration froquenches
T
[Ciritin z
| sMu Caibacon MU Calbraton |
| - L
i AR ~ Spcity froquenches by rangs
. B start: | W stop:
steps: [ 0 scale |
¥ short Correction PR
| Intngration Time
E J\n'n-hlni- = PLE Made Factor: [16

I Load Comoction e | -
anced
Options...

B Phase Compensation o

Advanced Options...

Cate |

Calibration

The MFCMU is equipped with the error correction function used to realize accurate impedance
measurements. The correction function minimizes the effects of the error elements in the extension
cables and the DUT interface such as manipulator and probe card.

*Phase compensation: Corrects phase error caused by extending measurement cables.
*Open correction: Corrects for stray admittance. Effective for high impedance measurements.
+Short correction: Corrects for residual impedance. Effective for low impedance measurements.

*Load correction: Corrects any error by using the working standard (load standard).

Click the Calibration button to open the Calibration window. And click the CMU calibration tab on
the window to perform the compensation and correction data measurement.

*To measure the phase compensation data, open the measurement terminals at the end of the device
side and click the Measure... button.

*To measure the open correction data, open the measurement terminals at the end of the device side
and click the Measure... button.

*To measure the short correction data, connect the measurement terminals together at the end of the
device side and click the Measure... button.

*To measure the load correction data, connect the load standard that has the reference value or
calibration value. Then, click the Measure... button.

For details of the error correction (CMU calibration) and the Advanced Options, see online help or
User’s Guide. The Advanced Options window is used for the compensation/correction data
measurement setup.
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Class Exercise

Define test setup and perform test.

1.
2.

Click C-V Sweep icon and open setup editor.

Define test setup as shown in previous pages. And
save it as Trng CV.

Open measurement terminals, and perform phase
compensation and open correction.

Connect device, and perform test. SMUI
CMH
Export preset group, and import it. Ao
SMU2

C-V Swieep

Note:
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Measurement Result Example

Trng CV [{20) : /17/2005 12:43:32 PM] - Agilent EasyEXPERT P E =
Fie Edi Vew Maker Cusor Lre Window Help
] | = | - | kG i “E W] - L
HEEDLaQ KWl - C10EHMe 6E-FA-E
Setup Name:  [Trng OV [(20] ; B/17/2005 12:43:32 PM)
X-¥ Graph Plot | [Parameters
-* A MARKER] 0V LITZ3200000-012 F  L8%15500000e-006 § |
m Average || 314069801009
ip
-
w001
fdiv
w00t =
3 Vo (V) 100 fiw
[ty ]
ingex | vl c &l Index| T | Deka | I~
432 800 my 1.50343 pF 274072 uS 43 49622 & 118.2 meac
4 700 miv 142850 pF 254577 18 4 508044 118.15 rmec
45 800 miv 136454 pE 238035 15 45 5.1985 5 1181 rrsec
6 -500 miy 131455 pF 2.24566 U5 46 531665  116.15 msec =
47 400 miv 1.27579 oF 215420 U5 47 543405 11815 msec i
48 300 mV 1.24529 oF 207645 U5 46 555295 118.1 mssc
49 200 v 1.21885 pF 201644 U5 48 547105 118,15 mesc
50 100 7V 119657 pF 1,84813 U 50 578628 11835 mesc
51 o 107232 oF 150151 U5 51 58077 5 116.3 meac 5
52 100 miv 113482 oF 1.80326 15 52 60258 5 111 rreec el

A

C-V Swieep

This is a test result example displayed on the Data Display window.

3-80



Module 3
Classic Test Environment

Switching Matrix Control P,

Switching

* To Define Switch Setup Matris

This section explains how to define the switch setup for B2200/E5250 Switching Matrix. Not
available for BI5S05A.

Note: Standard revision of EasyEXPERT cannot support the E5250. The E5250 control is optional
function of B1540A-002/B1541A-002.

Note: EasyEXPERT supports the ES250A installed with the E5252A matrix card.
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To Define Switch Setup

Switching
Matris ...

Setup Name
g|8witching Matrix Control Setup Name: [Tmg Switch )
Connection
Add | Delete I Lp | o
Operation: Input: Outputs: Rule:
9] |Open All il ﬂl EI ﬂl QI L] j
€ |[switch setup =lfEwm e 1 || ] Ell] 8 |[esm =l
€ |[switchsetup  rflswmmz -z E| | | QIBBM |
C |[switch setup =lfwm s ~][s | IEl|| | ﬂIBEM =l
€ |[switchsetup  =flswmmr 7 E| | | El X
~ =
-Open All -BBM
-Switch Setup -MBBR
-Close Range To specify Output Channel

-Open Output
-Open Range

To specify Input Port
-Open Input

This setup screen is used to create the relay control setup (switch setup) for Agilent
B2200A/B2201A/E5250A Switching Matrix.

To send the switch setup to B2200/E5250, click the Single button. Before doing this, you have to
establish the GPIB connection to B2200/E5250 by using the Switching Matrix tab screen of the
Configuration window and B1500A is set to system controller. See Module 8.

This screen provides the following GUI.
Add: Adds a setup row for relay connection.
Delete: Deletes the setup row. To select the setup row, use the left radio button.

Up: Moves the selected setup row upward.

Down: Moves the selected setup row downward. The setup row provides the following entry fields.

Operation: Relay control operation. Open All, Switch Setup, Close Range, Open Output, Open
Range, or Open Input. See the next page.

Input: B2200/E5250 input port number or label. Available for the Switch Setup, Close Range, and
Open Input operations.

Outputs: B2200/E5250 output channel number or label. Four entry fields are available for the
Switch Setup and Open Output operations to specify the output channels. Two entry fields are
available for the Close Range and Open Range operations to specify the range of output channels.

Rule: Relay connection rule. BBM or MBBR.

*BBM: Breaks the previous connection and then makes the new connection for the specified outputs.

*MBBR: Makes the new connection and then breaks the previous connection for the specified
outputs.
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Operation and number of Outputs

Switching
Matris ...

Operation Description Number of
Outputs
Open All |Opens all relays. 0
Switch Setup| Makes the connection from the specified input port to 4
the specified output channels. Up to four output
channels can be specified at once.
Close Range|Makes the connection from the specified input port to 2
the specified output channels. They are between two
channels given by the Outputs fields.
Open Output| Opens the relays connected to the specified output 4
channels. Up to four output channels can be specified
at once.
Open Range | Opens the relays connected to the specified output 2
channels. They are between two channels given by
the Outputs fields.
Open Input |Opens the relays connected to the specified input port. 0

Note:
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Class Exercise hg

Define switch setup and send it to B2200/E5250.

1. Click Switching Matrix Control icon and open setup
editor.

2. Define switch setup as you want. And save it as Trng
Switch.

3. If B2200/E5250 is available, establish the GPIB
connection between B1500A (must be set to system
controller) and B2200/E5250, and apply your switch
setup.

Note:
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Direct Control m

* To Define Channels and Variables Direct
* To Set Measurement Conditions Control
* Advanced Setup

¢ To Set User Functions

To Set Data Display

This section explains how to use Direct Control to perform various measurements (e.g. C-f
measurement, Quasi-Static C-V measurement) using Agilent FLEX commands.
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To Define Channels and Variables

L&

Direct
Contral

Channel Setup Setup Name
i)| Direct Control Setup Name: [Tmg C-f |
- Channel Setup | Measurement Setup | Function Setup | Auto Analysis Setup | Display Setup |
Channel Definition
sadsmo| | add oo addseou| e | U |
Unit: ¥ Name: I Name:
folll TN = [veias = =
o fausee = =i =

CMU Channel Definition: V Name
SMU Channel Definition: V Name and I Name
SPGU Channel Definition: No variable

Additional Data Yariables

Additional Data Variables

4cd e |

Unit: Type:

Name:

Variable name for time stamp data

[ol T e Rty e | j
e |CMU1:MF jICMU (Y} j|9 =
[ol =][@0 OC Bias Manitar Data ] Detan = ) .
Miscellaneous Yariables
Time Stamp Name: = Index Name: :E

Variable name for index data

Click the Direct Control icon and open the setup editor. Then click the Channel Setup tab to display

the channel definition screen.

1. Enter the Setup Name for the test setup to be defined on the setup editor.

2. List channels used for source output or measurement, and set the following parameters.

*Unit: Name or number of the channel

*V Name: Variable name for the voltage measurement or source data. For SMU and CMU.

] Name: Variable name for the current measurement or source data. For SMU only.

V Name and I Name are used to specify the parameters displayed on the Data Display window. The
display parameters are selected on the Display Setup tab screen.

You can read measurement data by using the Data Display window. Parameters displayed on the

window are selected on the Display Setup tab

screen. If you enter the variable name in the V Name,

I Name, Additional Variable Name, Time Stamp Name, and/or Index Name entry fields, you can
choose the variables as the display parameters.

Note: The time stamp is the time the measurement is started for each measurement point. The index
is the index number for each measurement data.

For example, the Trng C-f test setup has defined the following additional variables to monitor.

<Unit> <Type> <Name>
CMUL:MF CMU Re(Y) G
CMUI:MF CMU Im(Y) B
CMUI:MF CMU DC Bias Monitor Data  DcMon
CMUI:MF CMU AC Level Monitor Data AcMon
CMUIL:MF CMU Frequency Freq
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To Set Measurement Conditions

Measurement Setup

Setup Name: |Trng f

@|Dicect Control
Chanl I Measurement Setup IFunct\Dn Setup | Auto Analysis Setup | Display Setup

Ad-
vanced

Command Setup

I

Add

Delete |

Upl

B |

Command:

Arguments:

c 1 [T 3| FERY R
o a2 lIE3 = =
3w | ERs
4 [wTC .o ENls
5 [wmrc = ElE
c e [wrC femuLi, 4, 103 505,50 ERE
e 7 facT =z =
g |y =lfomutiir, a0s-3 ERs
c g o =] femuE 1 ENls
c w [ =]t ElE
c 1 R =l =

12 | =

lgnnre:\

7

Command Setup

Direct
Contral

The Measurement Setup tab screen is used to set Agilent FLEX commands for measurement.

For example, following FLEX commands are set for the C-f Sweep Measurement.

O 0 9 N L B W N =

—
(=)

11
12
13

See B1500 Series Programming Guide for more details about FLEX commands.

<Command> <Arguments>

FMT 13,1

TSC 1

MM 22,CMUI:MF
WTFC 0,0

WMFC 1

WFC CMU1:MF 4,1e3,5¢6,50
ACT 0,2

ACV CMU1:MF,30e-3
DCV CMUI1:MF,1

RC CMUI1:MF,0
TSR

XE

ReadDataBuffer
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Measurement Setup

Advanced Setup

Advanced Setup i

Options

Primary Setup: |CFF T

Channel Settings

Unit: YName: IName: Series R:

SMU Filter:

| 0| i ol [NONE

o

H

After Measurement Setting

Bias Hold after Measurement: | OFF L2

Semiconductor Relays ( 16440A SWU/PG Selector)

cH1: [DEFALLT =] cH3: [Peucren |

Close

£

Direct
Contral

The Advanced button opens the Advanced Setup dialog box. The dialog box is used to set the option
setting, the SMU filter and SMU series resistor settings, the after measurement settings, and the
16440A selector semiconductor relay setting.

Options:
*Primary Setup: ON or OFF.

If Primary Setup=ON, the primary setup is applied to the instrument when the Direct Control test is
started. For the primary setup condition, see the online help or User’s Guide.

Channel Settings:

*Unit: SMU name or number

*V Name: Variable name for the voltage measurement or source data

] Name: Variable name for the current measurement or source data
*Series R: SMU series resistor NONE or IMOHM (1000000 ohm)
*SMU Filter: SMU filter ON or OFF

After Measurement Settings:

*Bias Hold after Measurement: Bias hold function ON or OFF.
Semiconductor Relays (16440A SMU/PG Selector):

*CH]1: Default or PGU OPEN
*CH3: Default or PGU OPEN

The fields define the selector channel’s switch condition during the measurement. Default is the
setting defined on the SMU/PG Selector screen of the Configuration window.
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Direct
Contral

To Set User Functions

Function Setup .
@|Direct Control Setup Name: [Tmg C-f i

Channel Setup | Measurement Setup | Function Setup | auto Analysis Setup | Display Setup

Ay

User Function

Add | De\etel U | B |
Name: Unit: Definition:
o | =115 |
o |Im‘r’ = j|compenImY(Freq,GJE) EI
O |RE!Y §|5 jl[nmpenReV(Freq,GJE) il
e |c 5]; j|1mw(2*p1*;req) IO
Analysis Function
Add Delete Upy Do

Name: Unit: Definition:

To add & function parameter, press the [Add] button in this area.

Click the Function Setup tab to display the User Function/Analysis Function setup screen. The user
functions can be displayed on the X-Y Graph Plot, List Display, and Parameters area of the Data
Display window. Up to 20 functions can be set.

Name: Function name
Unit: Unit of the function

Definition: Definition of the function. The following identifiers can be used.
-Variables for the measurement/output data used in this test

-Functions defined in the above lines

-Local variables passed from the application test that calls this test as a component
-Built-in functions and global variables

For details, see online help or User’s Guide.
For example, following user functions are set for C-f Sweep Measurement.
<Name> <Unit> <Definition>

PI 3.1415

ImY S compenlmY(Freq,G,B)

ReY S compenReY (Freq,G,B)

C F ImY/(2*PI*Freq)
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To Set Data Display L)

Direct
Contral
.
Display Setup '
@||Direct Control Setup Name: [Tmg oF i
Channel Setup | Measurerent Setup | Function Setup | Auto Analysis Setupl Display Setup I
X-¥Y Graph
Add | Deletel {]a] | (B]E] i) |
Name: Sharing:  Scale: Min: Max:
F % [Frea =] [mere) =] [Loa =l [ ] [ ]|
o v =] [rone) 7] [rear 7] [250rF W] [Eoonr H

Specify X axis and Y axes.

List Display Parameters
Add | Delste | U | Do | Add Delete Uy Dyt
« [Time - =
L& Freq -
L& C - To add a parameter, press the [Add]
button in this area.
(ol (c} - _J

Select variables to list

Click the Display Setup tab to display the display setup screen. The X-Y Graph area is used to set
the X axis and Y axes of the X-Y Graph Plot area in the Data Display window.

*Name: Name of variable to plot on the axis

*Scale: Linear or Log

*Min: Minimum value of the specified axis

*Max: Maximum value of the specified axis

For example, following axes are set for the C-f Sweep Measurement.
<Name> <Scale> <Min> <Max>

X  Freq Linear 1kHz 5 MHz

Yl C Linear -250 nF 500 nF

The List Display area selects the variables to be listed in the List Display area of the Data Display
window. Up to 20 variables can be set.

For example, following variables are set for the C-f Sweep Measurement.
Time, Freq, C, G, B
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Direct
Contral

Class Exercise

Define test setup and perform test.

1. Click Direct Control icon and open setup editor.
2. Define test setup as shown in the previous pages.
3. Save it as Trng C-f.
4

. Connect a device (capacitance) as shown in next
several pages, and perform test.

S. Export preset group, and import it.

Note:
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Cable Connections

Control

'

cMU D —

ONCK
SMU4 v °*©®.® ° 16442A/B Fixture
SMU3 -TF» - ®.® -
SMU2 = - ©.©- NOROE
0 °0.®-
SMUI1 HCNCE @ ®
GNDU

B1500A Rear View

The following cables are required to perform this class exercise.
CMU cable (Agilent N1300A-001/002), 1 ea.

One side of the CMU cable forms the attachment used to join and fix it to the CMU. And the other
side provides four BNC connectors used to connect the fixture as shown.

Connect the cables between the B1500 and the test fixture as follows.
Hcur : PGUI1 (red)

Hpot : PGU2 (orange)

Lcur : VSUI (black)

Lpot : VSU2 (gray)
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Jumper Leads — Capacitance

23 15

gooooooooon

N
-l

0.1uF

This class exercise requires four jumper leads to connect the DUT. Connect the jumper leads
between the following terminals.

PGUI : terminal 4
PGU?2 : terminal 4
VSUI : terminal 1
VSU2 : terminal 1
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Measurement Result Example L]

Direct
Contral

€ Trng C-f [(1) : 5/10/2007 6:42:51 PM] - Agflent EasyEXPERT = x|
File Edit View Marker Cursor Line Text Pointer Window Help

- e

=

IE- b-aQfid-BeEREs -5

SetupName: [Trng C-f [(1) ; 5/10/2007 6:42:51 PM] b4
[X-¥ Graph Plot Properties... | |
% Agilent

. Sn

£z

=

R

2

250n
100n
0
™
© -0n
-250n
1k 2k 3k 5k 0k 20k 50k 10k 20k 500k 1M n M oM
Freq {Hz) decade [div
List Display Properties...
Index Time Frea | cf 6 B I
1 336.08 ms 1.000000 kHz 103.7412656 nF 7.66515 uS 651.807 uS Ii.l
2 617.26 ms 1.189842 kHz 103.5854829 nF 9.22423 uS 774.382 us [‘L]

This is a test result example displayed on the Data Display window.
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Module 4
Measurement Functions

In This Module

SMU Pulsed Sweep Measurement

* I/V-t Sampling Measurement

* Negative Hold Time for High Speed Sampling
e Auto Analysis

* SMU Filter

* Standby Function

* Bias Hold Function

There are too many measurement functions to conveniently cover in one module. Ultra low current
measurement and capacitance measurement are covered in separate modules.

This module covers the key features listed above.
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SMU Pulsed Sweep Measurement

* Use PULSE mode for precise force/measure timing

* Use PULSE mode for repeatable high current
measurements

» To eliminate heating during IV sweeps
» To avoid device damage

* Set the expected maximum measurement value to
Compliance

*  Multiple pulsed source/measurement channels are
available for Tracer Test and Multi Channel I/V Sweep
Classic Test

SMUs can be pulsed for precise force/measure timing, or to reduce heating of the device when
forcing high currents.

The measurement unit performs measurement by using the compliance range. It is the minimum
range which covers the Compliance value. The Compliance value should be the expected maximum
measurement value or greater.
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SMU Pulse Mode

VARI1 _
Primary H

s [ LI }

VAR2 |
Secondary |

Multiple pulsed channels are available for Tracer Test and
Multi Channel I/V Sweep Classic Test

Tracer Test and Multi Channel I/V Sweep Classic Test support multiple pulsed channels. VARI,
VAR2, and CONST can be pulsed.

For the other Classic Test such as I/V Sweep and I/V List Sweep, only one SMU can pulse while
another follows. VARI1, VAR1’, VAR2, or CONST may be pulsed.
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Pulse Setup Parameters

1. Using one pulse output channel

Voltage or current

Peak value
Hold time

Pulse period

Measurement time

Previous value —\

Base value

2. Using multiple pulse output channels

IHI

Pulse width

Pulse period

Voltage or current

Measurement delay time Measurement time

[

Peak value Hold time
— !
i
Previous value 4 ———
Base value

Delay time

" Pulse width

Time

When you select VPULSE or IPULSE on the Channel Setup screen, the Pulse button is available for
the Measurement Setup screen. Click the Pulse button to open the Pulse Setup dialog box, and set

the pulse setup parameters on the dialog box.

For the test which supports one SMU pulse, use the SMU Pulse area on the Measurement Setup

screen to set the pulse setup parameters.

Pulse period may be adjusted from 5 ms to 5 s in 100 us steps. Pulse period is measured from the
base value to peak value transition, between two consecutive pulses.

Pulse width may be adjusted from 0.05 ms to 2 s in 2 us steps for HCSMU or 0.5 ms to 2 s in 2 us
steps for the other modules. Pulse width is measured between the transition from base value to peak

value and the transition from peak value to base value.
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Hints on Pulsing the HPSMU - B1500A

* Use the HPSMU or GNDU as the current return
path

* Use Kelvin connections (must use on GNDU)

e Use 16493L. GNDU cable for the GNDU connection

Example for B1S00A:

Sense. HpPSMU 1.0 A

Force
HRSMU
or
MPSMU Force

Sense

GNDU 4.2A

The 1 A SMU (HPSMU) cannot use another MPSMU or HRSMU as the current return. It must be
used with the other HPSMU or the GNDU that can sink enough current. The GNDU is the unit that
you can use without defining in the Channel Setup.

The GNDU can sink up to 4.2 A, and it is designed for the Kelvin connection. The force and sense
lines must be shorted near the DUT.

For the connection of the GNDU, do not use the normal triaxial cable. The GNDU is rated for up to
4.2 A, while the maximum current rating of the triaxial cable is 1 A.
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Class Exercise
SMU Pulse Mode

« You will observe a MOS FET family of curves
« You will edit VAR from V mode to VPULSE mode
« You will learn how to properly define a "pulsed" algorithm

To Get Started:

« Use the next several pages as you guide
« Get the IDVD setup
« Follow the instructions on the following pages

You will setup a basic MOS family of curves without VPULSE. Then change VAR1 to VPULSE.
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SMU Triax Connection
Force Lines to Fixture 1,2,3,4 Ports

CMU

HONON
SMU4 «TF ° @.® - 16442A/B Fixture
SMU3 o« o
SMU2 T ° i —®® -
e || e
SMUI 0.0 0.0 | [0@
GNDU

B1500A Rear View

This is the SMU cable setup that will be used in the remainder of the class exercises.

Connect the cables between the B1500 and test fixture as follows.
SMUI : SMU1
SMU2 : SMU2
SMU3 : SMU3
SMU4 : SMU4
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Jumper Leads — MOS transistor

7 (n@Pnoonooononon
1 1

Sub

1: Substrate
2: Source

3: Gate

4: Drain

With the 16442 A/B fixture, note that there are two SMU numbering schemes....3 SMUs with force
and sense, or six SMUs with force only. For this class example we will use the six (6) SMU scheme.
On older fixtures, this scheme is shown in light blue lettering. In newer fixtures, this scheme is

shown in white reverse background lettering.
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VPULSE
Data Display Window
¥4 Agilent
¢ (&) MARKER{ 2.0DD00DODDDE+DOD V' 5,469800DDD0E-D03 A —----
40m
5.00 m
Jdiv
0
0 vd (V) 500 m /div 5

Make a measurement to verify the setup is correct. You should see the above family of curves. The
algorithm is defaulted to standard staircase sweep on VARI (no pulsed SMU).
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VPULSE
Channel Setup

Enter new name before save

—— e —
@|1/V Sweep Setup Name: [IDVD-Pulse
Channel Setup IMeasurement Setupi Function Setup i Auto Analysis Setupi Display Setupi
Channel Definition

Unit: V Name: I Name: Mode: Function:
~ [smuz:mp wlfvsub | |Isub |y rllconsT |
 |smuz:He wlvs = mE|coMMon v|consT v
¢ |SMU3:HR ~llva =g =V wlfvarz |

e —
 [sMU4:HR =||vd =|1d fg||VPULSE <) VAR |

Drain pulse

Switch VARI1 from V mode to VPULSE mode. A new panel will pop up on the Measurement Setup.

Before saving this new setup, enter new name into the Setup Name field, then click the Save button.
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VPULSE
Measurement Setup

Range and
ADC/Integ
are dlsabled

Maximum measurement value

VARL —TvARZ ‘
Unit: [SHU4:HR B [smuzir H
This box pops up |
Name: Wd 5 Vg Iv if VP LSE
Direction: |Single = CIUYRL VPU
Linear/Log: [TERR ] or IPULSE is set o
start: [0V Hzv 5 on Channel Setup. st
Stop: |5V H|fsv H]
Step: ]SIJ my Ej 1V E] |SI|IJ Pulse |
Elf+ H Unit: [SMU4:HR 8]
Compliance: [L00 mA EDIL0 mA (] Period: |10 ms B
: oFF [ Width: [1ms 8]
Timing I | Base: fEI\—E
gy
Hold: [0 5 / 8| Delay: | B - sweep [cONTIUE AT AnY | status
Unit: I V Name: I Name: Mode: Source: Compliance:
|SMUL:HP / B][vsub [ Tsub |V alov B][100 ma 8|

Default pulse conditions for the Measurement Setup are shown here. The base is 0, and the pulse
duty cycle is 10 %. These settings are OK for this class exercise. Click the Single button to start a

pulsed sweep measurement.

Range and ADC/Integ buttons are disabled for pulsed measurement. The measurement range is
always the compliance range. And the integration time cannot be changed.

For example, if you change the Compliance value to 30 mA, the data beyond 30 mA cannot be

measured.
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I/V-t Sampling Measurement

Voltage or current

Starts sampling Time=Hold time + a  Time=Hold time + Interval + b
g g

Source - - "
} Channel 1 output J‘ \_

Interval

-

Time=0 (origin)
= : Measurement

Voltage or current 1 Hold Time

Measurement time

Bias hold time . ,|
)

Source - ’._. 1 '——\_
Base - 4’—/ Channel 2 output

Time

a, b : time from measurement start to integration start

B1500 supports the sampling measurement which performs the operation shown above.

With the SEQUENTIAL output sequence, the source channels start to force the Source value
sequentially. Then the last source channel forces the Base value, and forces the Source value after
the Bias hold time. After the Hold time, the measurement channels start measurement sequentially,
and repeat this in the specified interval if the measurement channel is ready to measure. After the
last sampling measurement, the source channels stop output sequentially.

The order of source output is defined in the Channel Setup. Top of the channels on the setup screen
starts output first. And the following channels start output sequentially. After the measurement, the
source channels stop output sequentially in the opposite order.

With the SIMULTANEOUS output sequence, the source channels start to force the Base value
simultaneously. And the channels force the Source value after the Base hold time. After the Hold
time, the measurement channels start measurement sequentially, and repeat this in the specified
interval if the measurement channel is ready to measure. After the last sampling measurement, the
source channels stop output simultaneously.

For the measurement channels which use the high resolution A/D converter, the order of
measurement is defined in the SMU Range Setup. Top of the channels on the setup screen starts
measurement first. And the following channels start measurement sequentially. For the
measurement channels which use the high speed ADC, the channels start measurement
simultaneously.
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I/V-t Sampling Measurement

« LINEAR
« Sampling interval: >=2 ms
0.1 ms to 1.99 ms (limited)
« Number of samples: 1 to 100001

« LOG
o Sampling interval: >=2 ms
« Number of samples: 1 + number of data for 11 decades
« Remaining data:
10/25/50/100/250/500 data are plotted into one decade
of the log scale in the same distance

There are two sampling mode. The linear sampling repeats the sampling in the specified interval
until the number of measurement data reaches the specified number of samples. High speed
sampling is available if the following conditions are satisfied. The high speed sampling allows
you to set the sampling interval 0.1 ms to 1.99 ms in 0.01 ms step.

1. Sampling mode is LINEAR
2. High speed ADC is used for all measurement channels

3. Interval >= 0.08 ms + 0.02 x (number of measurement channels) ms

The log sampling repeats the sampling in the specified interval and gathers the measurement data
which can be plotted on the log scale in the same distance. The sampling will be stopped when
the number of measurement data reaches the specified number of samples.
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Class Exercise
Sampling Measurement

You will:

« Monitor the charging voltage of an RC circuit

« Learn LOG10 data interval

« Learn how to properly define a sampling algorithm

To Get Started:

« Use the instrument setup as same as the SMU pulse exercise
« Connect the RC components as shown in the next page

« Get and run the RC-sampling-log setup

« Change the range or ADC and perform append measurement
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Jumper Leads — Sampling Exercise

28: SMU1

0.5sM
25: SMU2

TO.I uF
22

: SMU4

22

goQooooooooonn

¥ lo.sm OOOODOODOD| %

1 14

The 0.5 M ohm and 0.1 uF values were chosen because these values are readily available, and they
give a RC time constant suitable for observing 2 ms time steps.
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Sampling Exercise — LOG10, 2 ms interval
RC Measurement
i Apgilent
(V) MARKER( 1.0130000000E-002 5 3.4150000000E-001V -—— 3
. X data
———— A e,
~——~— 10 data
———— 10 data
> 10 data -
Y data
200m
[div
X+Y=20
D |
1m T Time (s) decade /div I 1k
) Ims 5 decades 260 S

The RC-sampling-log setup is for the LOG10 sampling with 2 ms interval and 51 samples.

LOG10 sampling obtains 10 data in one decade. And the data will be plotted on the log scale in the
same distance. However this rule cannot be kept at the beginning of sampling because of long
interval.

In this example, there are 10 data in each decade from 100 ms to 10 s, and 20 data in the remaining
decades. The first data will be near zero second. See the List Display.
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Sampling Exercise — LOG10, 2 ms interval

List Display Properties... |
Index | Time | V2| »
19 10013 ms 16674 V] )
20 126.13 ms 17674 V
21 158.14 ms 1.8764 V
2 200.13 ms 1.9385 V
2 25213 ms 18727 V
2 316.13 ms Tossy [ 10 data/decade
25 400.13 ms 1.9959 V
26 502.13 ms 1.9083 v
27 632.13 ms 1.9089 V
28 796.13 ms 10002y )
25 1.00213 5 19906 V] )
0 126213 5 ZV
31 1.58813 5 1.9999 v
32 2.00013 5 2V
33 251813 5 2.0004 v
34 3170135 soatv [ 10 data/decade
35 3.99013 5 2.0004 V
36 5.02413 5 2.0001 v
7 632413 5 2.0003 v 3
962135 goga v/ 3
30 10.02413 5 20002 V]
0 12.62013 5 Z.0003 V
41 15.88613 5 2.0002 v
42 20.00013 5 2.0002 v
43 25.17813 5 2.0003 v
44 31.60813 5 Sooiv [ 10 data/decade
45 39.90613 5 2.0003 v
46 50.23813 5 2.0002 v B
47 £3.24613 5 2V
48 79.62213 5 20003V )
40 100.23813 5 2.0002 V] [ae]
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Sampling Exercise
Channel Setup

_@_'! 1/V-t Sampling Setup Name: !RC-samphng-Iug
i_?h_?ﬂ!?f!_%%t__l{_p_ I Measurement Setup | Function Setup! Auto Analysis Setupi Display Setupl

Channel Definition

add | [oeee| [ |
Unit: V Name: I Name: Mode:
o~ [sMuLHp x]jvt =l =V |
¢ [smuz:Hp =|[va =R [T |
 [smusHR Ei[E =3 m[conmon x|

Time Stamp Nam:@ Index Name: Q

Variable for time data

4-19



Module 4
Measurement Functions

Sampling Exercise

SMU Range Setup .
Measurement Setup e w_
T
Unit: MName: Mode: Range: Range Change Rule: Rate:
« [shuLHe i ﬁ[umna |[1na BV FULLRANGE =l ]|
o [sMuz:Hp V2 R B |
~ [sMUsHR |E =T =[[1ns ] FIXED range —g
T WD Converter & Integration Time Setup

@1/v-tsa Setup e |

Channel Setup :! nction Setup l A

[sampling Para t | Unit: Name: ADC:

| ECOTET Eﬂn =[wR ADC =
Linear/Log: [LOG10 | [sHUzAP HfE s woc E|
[stauHR BB = .
Interval: |2 ms 8] ngh Speed ADC
No of Samples: |51 B
Total Sampling Time: |158.866 s E! on Time
Output Sequence: |STMULTANEOUS 'i Moda: o Al Zara:
Hold Time: 75 F High Resolution ADC: [2UT0 #[6 8|[ofF =
High Speed ADC: [AUTO = ]
Base Hold Time: |0 s B

T

Unit: V Name: I Name: Mode: IBase: Source: Compliance:

|EXE EllE Elf ET Eliu v Bl2v Bloms B

|smuz:He B||v2 |7 IR gliu A #loa ajpv ]

Use the FIXED range and the high speed A/D converter to get 2 ms interval.

Change the range to AUTO. Or change the ADC to the high resolution ADC. And perform append
measurement. You may not get 2 ms interval at the beginning of sampling.
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Negative Hold Time
Available for Interval <2 ms

-90 ms =< Hold Time =<-0.1 ms, 0.1 ms step

%% Agilent

) MARKER{ 0= 5.0000000000E-003V ----- 3

10

V1

Bias starts at0s

1.00
fdiv

-5m Time (s) 2.00 m fdiv 15 m

For the sampling measurement, the available hold time value is 0 to 655.35 s, in 10 ms step.

However, the negative hold time -90 ms to -0.1 ms, in 0.1 ms step is also available for the high speed
sampling which the Interval is less than 2 ms.

This measurement result example is obtained by the setup shown in the following pages.
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Jumper Leads — Negative Hold Time

NN 0.5M 0000000000
@ @ T 14

GNDU
FO
s©
28: SMU1
8 9
@ R 0.5M
@
IR 25: SMU2
gogoooooooooo )
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Negative Hold Time
Channel and Measurement Setup

@|1/v-t Sampling

Setup Name: [R-sampl-neg-hold

Channel Setup | Mgasurement Setup | Function Setup | Auto Analysis Setup | Display Satu |

[Channel Definition
Add Delete ; Do
Unit: I Name: Im: I
-~ Fwime =i =ff =| Current source
o [smuzHe = m[comon -+

@|1/v-t Sampling

Setup Name: [R-sampl-neg-hold

Channel Setup  Measurement Setup ‘Funcbﬁn setup | Auto Analysis Setup | Display setup |

'Sampling Parameter

Linear/Log: |LINEAR -
ADC /.
Interval <2 ms lteg
No of Samples: |10L B Aad-
Total Sampling Time: |20 ms ]
Output Sequence: |SMULTANEOUS =
it i @] Negative Hold Time
Base Hold Time: |0 ¢ ]

Range

vanced

Constants

Unit:

V Name: I Name: Mode: Base: Source: compliance:

[sMuHe

I R TR - RN ITR | TTR
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Auto Analysis

GM max
Hands-off marker

and line fitting

Early Voltage

Isub max

Vth

Auto analysis automates the task of doing scalar calculation on swept data. Computed parameters
such as Vth or GMmax can be displayed in the Parameters area on the Data Display window. The
built-in user functions allow data to be plotted and analyzed according to any arbitrary formula. The
B1500 has built-in functions such as axis intercepts, logs, regression lines, area integration, max/min,
and many more. The ability to automatically extract important parameters such as threshold voltage
without the need to manually manipulate screen cursors or markers is important in process
development.
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Auto Analysis
Vth Example

X-Y Graph Plot Properties... ] | Parameters
3 Agilent
: bl i ]
[) MARKER{ 1.3500000000E+000 V  2.8087007673E-002  8.0311895965E-002 ) VTH 100028 v
200 m
Intercapt: Intercept: BETA  |5.45000E-003
-0.0803341 -0.0321336
Gradient: Gradient:
8.031190E-002 3.212476E- 00
= =
£ I
= =
o =
3
20.0m
fdiv
0 Intercept: 1.00028 V.
0 Vg (V) 500 m {div 5
List Display Properties... | |
Index_| va | SQRT_Id | PEAK [
S 125V 20.1330573932...  77.3300160467... =
27 1.3V 24.0848500099... 79.5395027933...
28 1.35V  2B.0870076725... B0.3118959648... ™

Here we see a full-featured example of auto analysis. GMmax and Vth are automatically calculated
each time a measurement is made. Even if you alter the analysis, say by moving the line, you can

restore the original analysis by clicking the Apply button on the Auto Analysis Setup screen.

IMPORTANT!

Please note that formulas for auto analysis are not hard coded into the B1500. You define the
formulas, and so you can customize the method of performing the analysis.
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Vth Measurement
A Tedious Process Now Automated

« Plot square root of the drain current (SQRT Id)

« Plot rate of change of SQRT Id (PEAK)
« Find Peak Value of the PEAK plot

« Drop down to the SQRT Id plot

« Draw a tangent line on the SQRT Id plot

« Read the X-intercept of the tangent line as Vth22

In the previous example of graphically determining Vth, the above steps were automated. There are
other definitions of Vth which are less complex, but now you don't have to worry about complexity.
The B1500 can perform the process without you having to interact with the screen.

Not only automation removes human error, but also it allows computer controlled analysis to proceed
without interruption.
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Class Exercise
Auto Analysis

You will:

« Make a MOS threshold voltage (Vth) measurement

« Observe how parameters for the analysis are defined

« Observe how the user functions and analysis functions are
used in the analysis

To Get Started:

« Use the standard MOS device and pin connections
« Get the GMMAX setup

« Make a measurement and turn the knob

« Click the Apply button to restore the analysis

In this exercise you will observe how auto analysis works. You will understand each setup screen
required to implement an auto analysis process.
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Vth Measurement
Damaged MOS FET Device?

Good BAD
Continuous Curve Broken-Lumpy Curve
No Static Damage Severe Static Damage

The class exercise uses a packaged MOS FET device which is very susceptible to static damage. If
the device has been handled or moved in and out of the socket a few times, you may see a BAD
response as indicated above. Replace the device with a new one.

At the wafer level, you can have the same problems. Putting a charged probe with cables attached
down on a gate junction can weaken or destroy the device. Also, the B1500 offset cancel (zero
cancel) sends signals down to the probes. These voltages can damage a sensitive gate junction.
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Vth Measurement

Channel and Measurement Setup

No of Step: [101 I
Compliance: |100 mA I

Pwr Comp: |OFF il
Fiming |
Hold: [1 ¢ E| Dpelay: [0s Bl = Sweep [CONTHIE AT ANY 7] status
Constants |
Unit: V Name: I Name: Mode: Source: Compliance:
[sMuLHe B [vsub ElED =V Hlfov B[100 ma Il
|sMu4:HR E[vd =i =V Bl2v B|[100 ma ]l

R s | vews| | 0o | Lo
Unit: |SHU3:HR - Unit: V Name: I Name: Mode: Function:
Name: [Vg | -~ [smotee =|[vsub [Tsub R x|fconsT B
Datechore [l —_—Iv r [smuz:HP =llvs =i m[conmon w|fconsT =l
Linear/Log: Im
P T — ¢ [sMuz:HR ~lve = R vart |
Stop: [5 v B | -~ [soenr e IR = ~JconsT <]
N

Nothing new here. This slide is included for completeness. You will notice that these variables are

heavily used on the Function Setup screen.
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Vth Measurement
Function Setup

User Function
Add feze | p| o |
Name: Unit: Definition:
¢ [sQrT_1d | =|[sarc(1d) 8|
r fpeak =l =|[ef(sQRT_Id,va) 8|
Analysis Function
Add S I I = I
Name: Unit: Definition:
o o =y ~|laLx &
~ [pETa | ~l[euic-2 |

Here are definitions for the Y 1-axis plot (SQRT _ID) and the Y2-axis plot (PEAK).

@L1X means the X-axis intercept of LINE 1.

@L1G”"2 means the squared gradient value of LINE 1. In this case, it is just calculating line 1 slope.
It is squared to account for the fact that the Y 1-axis is a square root.

Click Help > Agilent EasyEXPERT Help to open the online help. And visit the Read Out Functions
page for all of these functions.
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Vth Measurement
Display Setup Page

X-Y Graph

i e (gl [l
Name: Scale: Min: Max:
P W | | T —
v [sQRT_W =] [lnear =l o ] oz H
vz [PEAK =] [lnear BN EIREE H
List Display Parameters

sz | i i | add_| I | i

c v = e vt ~

r [sorRTd - c e 5]

oo e 5]

VTH and BETA are values which will be displayed at the Parameters area on the Data Display
window.

These variables are defined in the Function Setup screen.
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Auto Analysis
Analysis Setup Page

Line 1

 Enable F—Ype

Axis
 Normal ¢ Gradient & Tangent ¢ Regression | ( Y1

rFirst Point

& X-Y Coordinate

& Data Condition

Condition: !F‘EAK ﬁ = |max(PEAK]

& [ after |

—Second Point

& X-Y Coordinate

¢ Data Condition

X: | 5
Line 2
[~ Enable Type Axis
= Normal " Gradient (" Tangent { Regression |

" Data Condition

First Point
{ & X-Y Coordinate

X: | 5
Second Point
& %-Y Coordinate " Data Condition
( X: | g
Marker
¥ Enable
Condition: |PEAK S = |max(PEAKJ 5 I Aﬂ:erl

(End of This Class Exercise)

This screen is the heart of auto analysis. You define custom procedures for graphical analysis with
fill-in-the-blank ease.
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SMU Filter

o .

Filter OFF
0. ;Force
¢ [viIDpAC 1 ALVV‘O
: —O
: Filter ON Series Resistor : S
SMU (1Mohm)  :>¢Nse
: ’ (V or I mode) :

Time

Filter setting

.......

The filter is mounted on each SMU. It assures clean source output with no spikes or overshooting.
However, using a filter may increase the SMU settling time. If measurement speed is top priority, set
the SMU Filter OFF.
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SMU Filter

QJEIIN Sweep Setup Name: |IV-res
Channel Satupl Measurement Setup IFunctlun Setup | Auto Analysis Setup ] Display Setup]
[vARL
Advanced Setup
Channel Settings
Unit: VName:  IName:  SeriesR: SMU Filter:
|EE Bt [ [ HonE jlon _v'

[smuziap B2 =HE 5| HoHE =fon E |

SMU Filter: ON (add filter)
or OFF (no filter)

Range

ADC [
Integ

Ad-
vanced

'Wait Time Control

Factor:

Output Wait: |1 jJ
Measurement Wait: |1 B

[TINUE AT ANY ~ | status

| After Measurement Settings

1]

Compliance:

Bias Hold after Measurement: | OFF =

|
Output Value after Measurement: | START =)

To change the SMU filter setup, open the Advanced Setup window by clicking the Advanced button
on the Measurement Setup screen. And specify ON or OFF by using the SMU Filter pull down

menu.

In the power on state, the Classic Test sets the SMU Filter to ON.
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Standby Function
Ve
SMU1 Idle state force V Idle state
' '
i i
i i
Vz-- 1 1
1 1
SMU2 Standbyon | foreeVo I
: : : :
| i i i
V31 | | :
i i force V i i
SMU3 '| i { Standby OFF |}
| i i H
Idle state | Standby state | | Standby state { ldle state
:. Measurement state :

Standby function sets any SMUs (except HRSMU with ASU) to specific output values and
compliances before starting or after stopping measurement. Standby function is useful for power
supplies of complicated device (eg. Smart TEG), defect analysis, and so on.

This slide shows the standby and measurement operation in the following setup. This example
assumes that the channel setup is defined in the Standby Channel Definition as follows in the order,
and the output value in the standby state is the same as the output value in the measurement state.

*SMU1: Voltage source, non-standby channel
*SMU?2: Voltage Source, standby channel
*SMU3: Voltage Source, standby channel
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To Use Standby Function
B E @|1d-vg Setup Name: [1719
§ = ﬁ::"’rm,' Polarity: i ]| ig: [ H] W [16.0 um
5 it Temp: [T506es W) TdMax: [100 4 W
| e [Standby Channel Defeition
Jlo ot [Siany Chamnal Contror
= i =] A
L =
3| ww
[Standry Clannel Definition
B — _
ld-vgl3] Standby:  Unit: Maode: Source: nnmplanu:l -
pamad | © [ ETred =l =RV O |
s 'ad r [ssmasn £ =V Woows W _ ‘
12vg pulse - [l EL =l =V Wfiooua W) ponins
= v |~ - [swese =V =V ] (TTREN| « :
. vostofl | ¢ — [smusee =Iv =iV @fioves )
Td-vg
puls(3] Vaste] I GUsMEL
Vih grmibax
v = -
Clase | =
Trg Idvd vth L +
Trag [dvd Vth 4/16/2007 2:51:05PM 4
Trng Idvd Vih 4/16/2007 2:50:08 PM 3
Trng Idvd Vth 4/16/2007 2:49:18PM 2
Tmg ldvd Vth 4/16/2007 2:44:01PM 1
Ting 162007 231000t -
o B - souzracr B AmBnenos (5] seRecron

Click the Standby Channel Definition button to open the Standby Channel Definition window.
Define Standby channels (Unit, Mode, Source, and Compliance).
Click the Standby ON button to set standby channel outputs. The Standby indicator will change from

OFF to ON.
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Bias Hold After Measurement

End of Single measurement
or
Start of next measurement

Bias Hold ON 4

I Source or Base value for Sampling

CONST | Tl L

VAR1/VART1’/CMU [ | [ | I_| | I_| :_ Stop or Start value
VAR2 ‘_I_, Stop value

Bias Hold OFF
CONST ov

VAR1/VARY’/CMU ’_I |FI lrl |_rrr ov

VAR2 I ov

Bias hold function keeps bias output after a measurement is made. For instance, the user may need
to keep one or more SMUs on between measurements to bias up a Vce pin of an IC. Without this
function, a user is forced to connect an external power supply. Now there is no need for extra
supplies.

When this function is ON, the source channels apply the following value.

Constant source: Base value or Source value (I/V-t sampling)

Constant source: Source value (I/'V Sweep or C-V Sweep)

VARI/VARI’ source: Start value or Stop value (I'V Sweep)

VAR?2 source: Stop value (I/'V Sweep)

CMU: Start value or Stop value (C-
V Sweep)
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Class Exercise
Bias Hold Function

You will:

« Perform Repeat Measurement

« Measure the LED I-V characteristics

« Monitor LED during Repeat Measurement

To Get Started:

« Use the connection as same as the SMU pulse exercise
« Add an LED and jumper leads per following pages
« Get the LED setup
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Jumper Leads — Bias Hold Exercise

ns

5 |00000000000C0O zo

6
ORI 1
¥ 1000000000000 | *® ‘ \
T vl Shorter Lead

Connect test leads as shown. And add the LED between terminals 13 and 14 of the 28-pin dual in
line socket.
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Bias Hold Exercise
Channel and Measurement Setup

gi]l\lSweep Setup Name: [LED

{37 e 52509 | Measusement Setun | Function Satua | Aute Analvss Setup | Disoey Setua | Advanced Setup "

Unit: SMUIEUIICthll to VARI_] Fullc}i-un: Unit: VName:  IName:  Series R SMU Filter:
r [mae Em = El ey [ " =6 e =l El
E : . Q—_/ [z W = e = =
o [smwzme v = Ell =lfrons
Channal Satup |Higa: $5E05 ] Function Setup | Auto Anaiyss Setup | Displey Setup |
[viRT
unit: [SHULHP ] &4
| i
Direction: [Frgr =] _ T o
inear / Loga - ‘ Factor:
e ;‘am o = _ ks outputwait: [T B
Stop; |25 B Vh - 0 to 2'5 V Measurement Wait: |1 B
R ET— R

woofstep: BT H| - =

o [ ] Bias Hold after Measure sfon =]

Pwr Comp: [0FF [ Output Value after MeasuremdNg 5107~
i | Bias Hold to ON

Hold: 25 5 Delay: [0s ol — rr—
W 4 e T - Output Value to STOP
unit: V Name: T Name: Mode: Source: Compliance:
[SMuzP A E Hv Hlov Bl 8

Set the SMU1 Function to VAR1. The VARI output 0 to 2.5 V is enough to light the LED.

Set the Bias Hold after Measurement field to ON to enable the bias hold function. And set the
Output Value after Measurement field to STOP. This setup keeps 2.5 V output between sweep
measurements. So the LED can light between the measurements.
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Bias Hold Exercise
Repeat Measurement Setup Repeat button

l -

‘Repeat Measurement Setup

Repeat Procedures
~Start Procedure:
| 5 Browse...
Arguments:i E

[ Iteration Procedure:

! 5 Browse... .
e = Repeats three times
—Final Procedure: A
| 5 Browse,
Arguments:l 5
¥ Automatically fill in Device ID /
t Condition .
Sl iy | wo || Click Run to start

~Stop repeating by:
: C) measurement
¥ Counter reachingt§: |3 EI Abor
¥ Procedure return condition ’Tl

Click Repeat button to open this window which is used to set and run the repeat measurement.

This example performs the LED I-V sweep measurement three times and then finishes the repeat
measurement.
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Bias Hold Exercise

7% Agilent

&)
100 m

Ih

10.0m
Jdiv

LED lights on

——

0
~

vh (V)

~—

LED lights off

500 m /div

During the measurement, leave the fixture lid open. And monitor the LED. This measurement does
not force dangerous voltage.

At the start of measurement, LED lights off. Beyond the threshold voltage, the LED lights on. After
the measurement, the LED keeps lighting until start of the next sweep measurement. And this cycle
is repeated until the end of the repeat measurement. After the repeat measurement, the LED lights

off.
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Module 5
Modifying Application Test Definitions

In This Module

To Open Application Test Definition

* To Modify Test Definition

* To Use Debug Tools

* To Use Built-in Functions

* To Add Data Display

* To Use Auto Analysis

* To Use Test Setup Internal Variables

 To Use Auto Analysis twice (as Class Exercise)

* To Use Vector Data (as Class Exercise)
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Modification Overview

Open an application test definition to be modified
Open test definition editor

Save the definition as your test definition

Modify the definition as you like

Resave and close the definition

AN LN S o

Export your test definition as your backup

This module explains the modification example using the Vth Const Id test definition. After the
modification, the new definition can perform the Vth Const Id measurement, display the Id-Vg curve,
and additionally display the gm-Vg curve.
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Example: Select Vth Const Id as template

To Open an Application Test Definition

_Fle_Data Display_Help
i - Jmmld Setup Mame: [V Co0r 12
o1~ [Device parsmeters
g  Deser Coout Potarity; [l ) w oo W] wai [103
e | (T
B amor
§ MvedSigral [
= brary - | [Test Parameters
LB =
E 0] 7]
¢ Drain: (B0 o) i
. IntegTime: [UEDIA = va:zay M i .
i raeve: [10722 (Vo) = o
=]
vy Gate: [SHUTIER < Subw: (DI <] — o]
pulsei3] vostert: [0 W] % [ ya?
. Vgstop: 100y 8] &
Vih gembax Vosiop: o 5 ! E Lo
H Somren: i = Z:
= Ew
o cor v <
. M.
g | Setup Name | Date | Count_| Device 1D Remarks |
Tmg Vth 12/13/2006 6:50:07 PM 1
Zero-check 11/14/2006 3:38:45PM 2
Zero-check. 11/14/2006 2:18:02 PM 1
Zero-check 13/13/2006 6:20:05 P 1
Tmn Samniinn 13011/ a-11G-da DN 1 - - =
& x

Click a test definition in Library list area, and click Select button to open the test definition.

For example, open Vth Const Id.



Module b

Modifying Application Test Definitions

Test | Aephiaton Test

_Fila_Data Display_Help

To Open Test Definition Editor

Click Library>Open Definition of This Test...

Setup Mame: [V Co0r 12

Gotegory -] (O] Vih Const 1d
_." - Am Paramelers.

onos.
et Cantl Polarity: [ 1)

i W
:";r';: Tomg: 5000 W] wMa: [[T0m8 W

Bemory
sawdSignal v

| ek Test

= flcancel

= IDafine New Test

[Open Definition of This Test...

gl [ete Definition of This Tes
Import Test Definition... - | v
Export Test Definition... Drnln: [SHUIHE )
. IntegTime: [UEDIA = va:zay M ]i .
i waewt: [1 T2 (ol 8] * (Promrril
3]
vy Gate: [HITIR = Subs: L -
puise(3] VoStart: [00 v M| | Vsubs: [0V 7] w7
Vgstop: [Fo0v W Y
i gt O | B
* Somren: i = Z:
= ]
Vih Const 14 -
= | g =
1= camion
stup Name | Date | Count_| Device 1D | Remarks e
Tmg Vth 12/13/2006 6:50:07 PM 1

Zerg-check 1
Zero-check 1
Zero-check 1

Tmn Samnlina 1

1142006 3:35:45PM 2
1/14/2006 2:18:02 PM 1
1132006 6:20:05 PN 1
201 /0A 40038 DM 1

‘

Click Library and select Open Definition of This Test... to open the test definition editor.

The following pages show the modification example to display the gm-Vg curve given by the Vth

Const Id test result.
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To Save Definition As Your Definition

Save the definition as your definition (ex: Trng vth)

‘ Fig]_Help
Save Ctrl+S Tese oursie |
Close
Category: [Eiercoe }
Tast Nam: (770 T 1|
new test name TG toe.| co |

Duvics Parameiers Delinition

Mame: Default:
r ey -k
P =
- = Ao o
r [fem CIEErT] il =
———— =m— ]

Background: [CFragnam Fler Agunt B1500 Exn OO ER T Bowse...| Coar |

Mame: Types Detault: Description:
r [Frestre Blfszrs o S Fevn s o | ol |
r foetrs mlemec  =lfos | =T =0 ¥
o T | T " ] 1| Ik
~ [iBeve w[lmec  =l[10e06 Walla) (=8 T | PP PP r
T e P o T
# [Poorn it mlleece  =lflamw =l me Ejfee B -

Test Definition editor

Create a new Category (ex. Exercise), and change the Test Name (ex. Trng Vth).

After changing the test name, save the test definition. Saving the definition will change the window
title to the new test name. Window title will be changed from Vth Const Id to Trng Vth in this
example.

In this example, the Trng Vth definition belongs to the Exercise category only.
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Modifying Application Test Definitions

To Modify Test Definition

Change default values and add parameters (ex: Pcomp_d)

[@Fmavin e |

This area sets the
properties of the
specified parameter.

*Min

*Max

*Digits

*Resolution

*Unit

*Typical Values
*Symbols

Mame: Type:
FreaTer 5

Test Definition editor

On the Test Specification tab screen, you can add new parameters or change parameter settings.

This example changes the default value of the Module parameters for the MOS FET class exercise
typical setup and adds the Pcomp_d test parameter (drain terminal power compliance).

The Module parameter default values are changed as follows. See the actual settings on the test
definition editor.

Drain: SMU4

Gate: SMU3

Source: SMU2

Subs: SMU1

The Pcomp_d parameter is defined as follows.

Name=Pcomp_d, Type=Numeric, Default=1 mW, Description=Power compliance for drain terminal,
Align=check, X=550, Y=120, Width=80, Ext=uncheck

Properties: Min=1 mW, Max=20 mW, Digits=4, Resolution=1 mW, Unit=W

For Align, X, Y, and Width values, consult the settings of the other parameters for the same terminal
(ex. Drain). For example, Pcomp_d must be located between Vd and Subs entry fields (see
application test screen on the main window). So X and Width should be the same as the settings of
Vd, and Y should be between 90 and 180 (see the actual settings of Vd and Subs on the test
definition editor).

Typical Values... button opens a dialog box used to define the typical values used for the selections
of the parameter value in the Application Test mode. For example, set 2 mW to 20 mW in 2 mW
step for Pcomp_d.

Symbols... button opens a dialog box used to map a numeric value to a string. For example,
Value=1 and Symbol=ON are set, typing ON enters 1, and typing 1 enters ON. The value must
satisfy the Min, Max, Digits, and Resolution settings. The value and the symbol must be one by one.
The definition is effective only for the parameter.
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To Modify Test Definition

Change or set test parameters (ex: Pcomp_d)

Dolete || Chacal Seti Manscramant St | Functen Setia | Acta Anshon Setus | Dasiay Sata |

[vARE |
unie: [FR=Gae B
Diraction: [rge =]
Unear/tog: [0 =]
sty [igsovoaty W]
N e Stap: [l []
Compliance: [loime 8]
oo cone )

BLOC

! Integration T
IF IntegTime=“SHORT®
Integiode = "MANUA
AdcFactor = 8

AdcPactor = 16

EXD IF

= Sweep [(OITONE AT ANY

k(5% §

i

=| status

Vth Const Id

T Nama:

Mode:

Source:

W Naama:
s

‘ml[mocece.

C

5‘|ﬂ'=a=-:=~ W[z :!J ™

Ol

=

o W[k 5

Wlivebn B

-y

WilvsbeFoasy Witelee W]

Test Definition editor

On the Test Contents tab screen, you can change the test execution flow (program flow),
measurement conditions, display setup, and so on.

To add the Pcomp_d parameter to the measurement setup, click the Vth Const Id line in the program
list. And in the I/V Sweep setup editor, display the Measurement Setup tab screen. And enter

Pcomp_d to the Pwr Comp entry field.

5-8



Module b

Modifying Application Test Definitions

To Modify Test Definition

Change display setup and define external variables

(€T =)
| Ale Help
| e s () |

EG?O'EHE]-%&

BLOCK LDOF FOR ASSN COMMBNT WD ERFDR

: External variables must
| _Program componen: | Aapicaten Tes A.-arul(hn_r_ Tew: | Hacelneous | Wy Farsese Senp | . .
I% = [ O/ Sweep e aisids e o X <l be defined before making

_'” *:';ﬂm Doleea || Chasvnl Satn | Munscswmnt Setun | Functon Sutieo | Aeto Ansiyss Setua Doy Satun | the matching table
H L Assign 1 extamal vanables | | .

Md J
External variable: Measurement data;
| (c_Le_consus K| Juth |
| P ) | Jom -
P : C Ie== =1 Tioee <)
1 ... | | T el Tickis: E |
| ‘ External variable 1
| 5 ) Test setup internal variable
o | 1 |
Test Definition editor

On the Display Setup tab screen, you can change the graph scale Min/Max values or add/delete the
list parameters.

This example makes the matching table between the External variables and the Measurement data.
The measurement data can be referred outside the test setup via the external variable.

Where, the measurement data means the variables used in the test setup. And the external variables
means the parameters defined in the Test Specification, the Local Variable Definition, or the Test
Output’s Analysis Parameter Definition.

This example sets the matching table as follows.
Vth_constld external variable: Vth internal variable
GM _data external variable: gm internal variable
VG_data external variable: Vgate internal variable
ID_data external variable: Idrain internal variable

External variables must be defined before making the matching table. In this example, the variables
are defined in the Analysis Parameter Definition. See the next page.
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Modifying Application Test Definitions

To Modify Test Definition

Define Test Output and Analysis Parameters

|@TmgVih -

Fle Help
O cnn| v oo Tom])
X%

Test Definition editor

This example defines the Test Output and the Analysis Parameters.

1. Display the Test Output screen.
2. Check the Define own Output Parameters.
3. Click the Define Analysis Parameters button.

4. Define the analysis parameters (ex. GM_data, VG_data, ID_data, and Vth_constID).

5. Define the X-Y Graph, List Display, and Parameters.

Note

External variables must be defined before making the matching table shown in the previous page. In

this example, the following parameters can be the external variables.
Parameters defined in the Test Specification

Variables defined in the Local Variable Definition

Variables defined in the Analysis Parameter Definition (this example)

Note

If this test definition is used in the other test definition, the analysis parameters can be referred
outside this test definition. This means that the analysis parameters can be the Measurement data in

the External Variable Setup as shown in the previous page.
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Module 5
Modifying Application Test Definitions

To Modify Test Definition

Add local variable (ex: Yes for Message box)

H o wm n O ® M & A

BLOCK NI ERROR . FRMALLY F LOOF. FoR ASSIGN  COMMENT BN ERROR

ELEE IF IntegTimes™d
tegHeds = "PLO"

Variable Yes is used in
the message box.

o
IntegMode = “PLC™
AdcPacter = 16

XD IF
jessss Iy Susep ***
Magmage

| o

Test Definition editor

Click Local Variables Definition line to display the local variable list. And define variables.
This example defines Yes variable as follows. This variable is used in a message box. See the next

page.
Name=Yes, Value=0, Description=User response
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Module 5
Modifying Application Test Definitions

To Modify Test Definition
Define Message box
'F,.n':"ﬂ":.; WA This message box
ot Souctireon | Tek Croers asks you clicking the
2 3 m 3 OK button to display
TRED MR e cews the gm curve.
Srogrm Compinunt | Apolkaon ek | Ak ] Caeec Tk wacelanecus [ Faviets Setup
3 o s gy the ze cune, Eicl DL =
i This setup displays the message
— “To display the gm curve, click OK.”
Lezal variasies oetime | O the message box.
This setup makes the OK button on
the message box.
(T
: R " ae L Talachne
Rl PP a— | ) «— The value of the local
i vaonz [ Q ' D)<l variable Yes is set to 1
I m: : from 0 by clicking the
t | 2 OK button.
Test Definition editor

Click the Message line in the program list. And define the message box.

This example defines the message box that opens after the Vth Const Id measurement and displays a
message and the OK button.

1. Enter the message.

2. Enter the button name.

3. Select the variable used to keep the status of the button.

4. Repeat 2 and 3 for all buttons you want to add.
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Module 5
Modifying Application Test Definitions

To Modify Test Definition

Example: Displaying Message box

“Fie Edt

Marker Cursor Lne Window Help

BEEHAQSE-BEEANe =-F-2H [

! »
E Sotup Name Vi Const B x
P # pin Propertios. | | [Paramatars
[ i —— N _
W : L ¥ T -
! m [Evercse -
-
H = B
— v
5 T draplay the gm curve, chek O
2 H
i geMes
1.66m
]
o7
o P mmNTT] —
s0m ) 20 2 .‘
[y e
oes | _ vgata | wiowea | Veean | Vaun | Moo | —ominll e
1 500w o 2V ov 208 ETETr </
rl 450 m oV v oV 58 pa 687 0% |w Treg
€] » Cameles 285
Name | Date | Count_| Device 1D Remarks e
B Trng Vth 12/13/2006 6:50:07 PM 1
g Zero-check 11/14/2006 3:38:45 PN 2
| Zero-check. 11/14/2006 2:18:02 PM 1
= Zero-check 11/13/2006 6:20:05 PM 1
Trnn Samnlina 1F AR 400rad DM 1 e W - x

In this modification example, the message box opens after the Vth Const Id measurement is
completed. This message box asks you clicking the OK button to display the gm curve.
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Module b

Modifying Application Test Definitions

Class Exercise

Perform the following modification example.
1. Open Id-Vd test definition.

2. Modify it as follows.
If Yes is clicked after Id-Vd test, move marker and
tangent line to Vdrain=1 point.
If Yes is clicked, perform Vth gmMax test.

Use the debug tools.

Save the definition as a new one (ex. Trng IdVd Vth).

Perform the test.

S N AW

. Export the new definition, and import it.

1. Add the Yes variable to the Local Variable Definition.

2. Insert the following lines between the lines Id-Vd and END BLOCK.
Message
IF Yes=1
Auto Analysis
END IF
Message
IF Yes=1
Vth gmMax
END IF

3. Define the first message box.
Message: Do you perform auto analysis?
Button1 Label: Yes, Selected: Yes
Button 2 Label: No, Selected: (blank)

4. Define the second message box.

Message: Do you perform Vth gmMax test?
Buttonl Label: Yes, Selected: Yes

Button 2 Label: No, Selected: (blank)

5. Define the IF statements.
Condition Expression: Yes=1

6. Define the Auto Analysis.
Line 1: Enable, Tangent, Axis: Y1, Data Condition: Vdrain=1
Marker: Enable, Condition: Vdrain=1

7. Change the Vth gmMax test parameters as follows.
Drain: Drain

Gate: Gate

Source: Source

Subs: Subs
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Module 5
Modifying Application Test Definitions

To Use Debug Tools

i

| Apploaton Te) T
" ® Aetd Numaenc | Add Vecter Add Sarng Add Medule |
Vanatle Vanable Varabls Varabls
Variabis
ny R — - -
Vaclabe: [Beturiss =] value [0 -
afini

Varlable: [Reuni =] vaies [oUTT

i
:

ReturnPort = SMU1

Break point ReturnCh = OUT1

=

Variable Inspector

i

This slide shows an example of using the Variable Inspector for debugging. Confirm whether the
correct values are passed to the variables properly.

Set the break point, and click the Run button. After the program is paused, click the Inspect button.
The Variable Inspector is displayed. You can check the values by using the variable display fields.
The field can be displayed by using the Add XXXX Variable button. XXXX will be Numeric,
Vector, String, or Module.

5-15



Module 5
Modifying Application Test Definitions

To Use Debug Tools

=e =)

*Abort
*Stop
*Break
*Inspect

Mo Parameter Settings

The Debug tab menu provides the following buttons:

*Run button starts the debug (executes the test flow). During execution, the label changes to Pause.
Clicking Pause button pauses the execution, and changes the label to Run that is used to continue the
debug (execution).

*Abort button aborts the debug (execution).

+Step button executes the highlighted line of the test flow. Clicking the button repeatedly continues
the execution by a line.

*Break button sets/releases the break point. For the break point, this button releases the break point
from the highlighted line. Program execution will break at the break point automatically.

*Inspect button is available when the debug (execution) is paused or breaked. This button opens the
Variable Inspector used to monitor value of device parameters, test parameters, analysis parameters,
local variables, or system variables.
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Module b

Modifying Application Test Definitions

To Use Debug Tools

Debug: Inspect button

s oog
Hle Help L
Tast Spechcation  Test Content

-]

iyvs | Clio Tt ) Mncolaowsus | W

e |:

i

8 | i ‘“" | @ Variabio inspector =

i) Al o | sddmumenc| adévector | addsng | add modue

X Vanaoh | Wanable | ariale Vanable

Break, Inapee!
Numaric Variabia J
Varisble: [T8 =] vabse: |1 u
Def = =

Break point @

\ :

Paused point

The Variable Inspector is displayed by clicking the Inspect button after the program is paused, and is
used to monitor or change the value of the device parameters, test parameters, analysis parameters,
local variables, or system variables. For the vector variables, only data monitor is available. The
Variable Inspector provides the following buttons to add the variable monitor area.

* Add Numeric Variable
* Add Vector Variable

* Add String Variable

* Add Module Variable

The following functions are available for the menu displayed by clicking the banner of the variable
monitor area.

*Up: This button shifts the variable monitor area upward.
*Down: This button shifts the variable monitor area downward.

*Remove: This button deletes the variable monitor area.
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Module 5
Modifying Application Test Definitions

To Resave and Close Your Test Definition

Close the definition editor, and overwrite your test definition

b Al iS5
|
xS e T s
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Mame: Default: Description: Wi E
r s e T et = e T e = [ Max 27 W
rfa | CERr Test DU o %] M:|: ?
= 0 o et 30 S B Teat de v teslution: |1 7
r [fera [T W[feoeu e g e "
[Test Parameters Definition E 8 Confiem Test Befinition Overwrie B

Background: [ Fragram Fles Agient B1500 EanEGE T
Wame: Type: Defauls
r [Fwatre Rfsmra o BT

r feetes O T

mllimecc  =lfos

r [enyTre milnemenc  =lfon

~ [iBeve w[lmec  =l[10e06 Walla)

r [pankinkeg wlfsemy  wlfina

# [poomn e

| e e

A0 iockcatan text Sefrison of e st rame sready esem. |
Teat satrutor: Tmg e |
st categones: C405

20 a0 e 7

| s T
(-] § §&
=[5 o Wi mr
P iFE Ee
P Ehn EE Er

Test Definition editor

After you create your test definition, save the definition and close the Test Definition editor.

Click File > Close. Confirm Test Definition Save dialog box is opened. Click Yes to save your test
definition and continue the close operation. The Confirm Test Definition Overwrite dialog box is

opened. Click OK to overwrite your test definition.
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Modifying Application Test Definitions

To Export/Import Test Definition
Click Library>Export Test Definition or Import Test Definition
_File_Data Display_Help [FestBefniton ingort %]
¥ =| @] Trog ik Setup Mame: [Tog Vo T s rRom
S~ [oevics Paramenes e
g Dowet ot wotariy: [ O wfmom N ..;R.bm i
) s e R e
| e @
lh:;ﬂy al {
=} Cancel —
P o Wt
) peapen. 9] .=
3 0 (] by Computer
eV [1 006 Waa) B a e 6 q
T bt Goor < |
Gate: [SHUTHR = ‘:| by 3 o D e ﬂ
vgStart: [500 - 9] g
VgStop: 200V Ll W"é"
vastow G 5] ore
A] | @
% Lot
e
g | Setup Name | Date |
Trg Vth 12/13/2006 6:50:07 PM 1 i'
Zero-check 11/14/2006 3:38:45 PM 2 =0
Zero-check 11/14/2006 2:18:02 PM 1
Zero-check i 1!1‘!}:?006 6:'?0505 Mg -
et 113006 4-damarn 1| o e i c |
ERT EanLiFERT Tem Dafroo- Hes = Cecd |}

The test definition can be exported as the EasyEXPERT test definition file format or XML file
format. And the file can be imported to the EasyEXPERT later.
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Module 5
Modifying Application Test Definitions

To Use Built-in Functions

Absolute value: abs(A)

Averaging: avg(A), mavg(A,B)

Data conversion: string(A), value(A)

Difference: delta(A)

Differentiation, integration:  diff(A,B), integ(A,B)

Exponent, logarithm: exp(A), Igt(A), log(A)

Maximum, minimum: max(A), min(A)

Reading data : getNumericData(A), getVectorData(A)

Square root: sqrt(A)

Trigonometric function: acos(A), asin(A) , atan(A), atan2(A,B),
cos(A), sin(A), tan(A)

The EasyEXPERT software provides the built-in functions to calculate the display data and
parameter or to get the test result data. The built-in functions can be used in the user function and
analysis function of the test setup, and in the test execution flow of the test contents.

The following functions are also available.

at(A,B), at(A,B,C), ceil(A), cond(A,B,C,D), dim1Size(A), dim2Size(A), floor(A), index(A,B),
isValid(A), setDeviceld(A), storeAt(A,B,C,D), substring(A,B,C), swmToModule(A)

For details of the functions, see User’s Guide or online help.
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Modifying Application Test Definitions

To Use Built-in Functions

User function setup example

& Tmg Vs Ao ke o

Fia e
Tes Spectcanon Tast Contents | Test Outsu |

d)c 4
Do | IV OV Sweep
samping

Frogram Comparant | Apgicaten Tes: | Arwvs| Camc Tex JMscwtanesus

5 mea 1]V Sweep i T -
st | 7|t ] ot | s e (o e oo s
i
é Copy. cut Paste i
Mame:. sl Oainition: W]
Local Variables Defini =| :
Ew;p; - c pn H[s =g 1
Message r i w5 o= i

gm = diff(Id,Vg)

VG=getVectorData(Vg) gmMax = max(gm)

ID=getVectorData(Id)
GM-=getVectorData(gm)

TH= . . i e add
VTH=getNumericData(Vth) ;M—HWM_P.M'.___IF — i i Sk —
GM_MAX=getVectorData(gmMax) ggn'zp ¥ " P~ o e 0l

ES‘;-‘“;L{;:.‘
| of

This is an user function setup example. This example uses the diff function to calculate gm values
and the max function to get the maximum gm value.

Also, the getVectorData and getNumericData functions are used in the test execution flow to get the
test result data.
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Module 5
Modifying Application Test Definitions

To Use Read Out Functions

Marker index value: @MI

X coordinate value: @MX, @CX

Y coordinate value: @MY, @MYn, @CY, @CYn
Regression line parameter:  @L1CO, @L2CO

Line slope: @L1G, @L1Gn, @L.2G. @L2Gn
Line X intercept: @L1X, @L.2X

Line Y intercept: @L1Y, @L1Yn, @L.2Y, @L.2Yn
Intersection of lines: @IX, @lY, @IYn

n: integer. 1 to 8.

The EasyEXPERT software provides the read out functions to read the marker position, cursor
position, line slope, line intercept, and so on. The read out functions can be used in the analysis
function of the test setup.
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Modifying Application Test Definitions

To Use Read Out Functions

Analysis function setup example

bl Ly L 1961, %
Fa o
T Spechcamon Tast Contents | Test ousut |
4| 4
TV Sweep vt C-V Sweep
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‘Nama: Uit
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Mazsage [t w5 =]frandgmy i
Aul ARALYSLE
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5D IF L T e 5
END IF
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5-23

This is an analysis function setup example. This example uses the @L1X function to get the X
intercept value of the line 1.



Module 5
Modifying Application Test Definitions

To Add Data Display

Analysis: Display Data Setup

@ v o o SEIX]
'i Tes Specficanon  Tast Contents | Tt Outsut |

B((E)E

autn  foisplay Desplay
. arteal
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| & s

seloction | 11551 - Setup Name:  [Basar, Vih and Tangez L -
x| | |
Measurement, r-w Scale: 3 " Max:
[Lres v, Vi pat M| jio ()
data display, and B 8] fevavomso 8]
data save > cive D 3] e D O
e o ] =] [ure = o f [l
& Vst Dy [Paramatnrs
. | v = avmmecic (1 ) 7 T =
Data display MR —gmgas)| - mEm——s
-.\E“Ir;r rE 3 L e
END BLOCH r e =
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The test setup performs measurement, displays the test result, and stores the test result data to the test
record.

In addition to the default test result display, you can make additional data display by using the
Display Data Setup statement. The statement provides the user interface as same as the Display
Setup of the Classic Test or the Test Output of the test definition. The above example displays the
ID-VG/GM-VG curves, GM_MAX and VTH values, and tangent line by using the extra Data
Display and Auto Analysis function. See next slide.

Note:
This additional display data cannot be saved to the data record. However only the last display data
can be saved if the Test Output has not been set.
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Modifying Application Test Definitions

To Add Data Display

Additional data display example

€ Display, Vth and Tangent Line - Agilent EasyEXPERT Q {m)
le Edit Vew Marker Cursor Line Window Help
B S == R S [ e e
BRQARA-CRERME 5 -8
Setup Name:  [Display, Vth and Tangent Line
X-Y Graph Plot ] |Parameters. |
3% Agilent
9 MARKER( 1 ) 0 GM_MAX l—545-4 =
im im
L VTH F297.55475547af
Gradient:
+ 5454000 u
D GM
100U =
Jdiv = PO
Intercept: -297.855m
i 0
500 m VG () 200 m /div 2
List Display |
Index_| A D | [~
10 -50.00 m 135.640 U 520,62 U =
1 0 162420 u 540.8 U
12 50.00 m 189.720 U 5454 U ol

This is a test result example displayed on the Data Display window.

The auto analysis setup for this example is shown in the next page.
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Modifying Application Test Definitions

To Use Auto Analysis Function

Analysis: Auto Analysis
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The Auto Analysis statement is used to apply the automatic analysis function to the last test result
before this statement. When the test finishes, the function automatically draws lines, a marker, or
both on the X-Y Graph of the Data Display window. This statement provides the same GUI as the
Auto Analysis setup in the Classic Test.

You can set up two lines and one marker for the automatic analysis function by using the setup
editor.

In the Line 1 and Line 2 areas, you can set up the lines to be drawn.

In the Marker area, you can set up the marker.

This example draws the tangent line for the Y1 data at the maximum GM point.
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Modifying Application Test Definitions

To Control Test Result Data Outputs

Analysis: Data Display Control

Data Display: OFF/ON

Miscellaneous: Data Store Control

'E 5] =

GFE L0  Message Command |Data Stere
Execution ol

Program Corpanant | Asobcaton Test| Ansyss | Cui Test maretanenus |

Data Store: OFF/ON

By the default setting, the results of the tests defined in your test definition are displayed on the Data
Display window and are stored to the data record.

You can control the data display of the tests by using the Data Display Control statement. Insert the
statement, and remove the check from the Enable Data Display box to disable the data display.

You can also control the data storage of the tests by using the Data Store Control statement. Insert
the statement, and remove the check from the Enable Creating Test Result Record box to disable the
data storage.

The functions cannot control the following data output. They are always enabled.
-Data output by the Test Output of the test definition
-Data output by the last test setup if the Test Output has not been set
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Modifying Application Test Definitions

To Use Test Setup Internal Variables

SETS
From Display Setup screen
of Classic Test setup

S & 4 B B EE &

B -

From Application Test setup

*Local variable

*Test parameter

*Device parameter

*Analysis parameter

Ciane

Internal variable

External Variable Setup

You may want to read the parameters/variables used in Classic Test setup or Application Test setup
defined in the Test Contents. Then use the External Variables Setup window used to make a

mapping table between the test setup internal variables/parameters and the external variables (local
variables, device parameters, test parameters, or analysis parameters).

To open the External Variable Setup window from a classic test setup:

*Specify the classic test.
*Click the Display Setup tab.

*Click the Assign to external variables... button.

To open the External Variable Setup window from an application test setup:

*Specify the application test.

*Click the Assign to external variables... button.

Note: Application test internal parameter/variable to be connected to an external variable must be the
analysis parameter in its test definition. For the analysis parameter, see “To Define Test Output” in

Module 6.
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Modifying Application Test Definitions

To Use Test Setup Internal Variables
Setup example |Assign to external variables... |

L

External Variable Setup
Variable assignments
wil| | Dol [
External variable: Measurement data:
e v = [veh |
o v =1l [vg g
o fom Ei Jarm El
o [em_max = Jammax Bl
r~ |o | | -

This example makes the mapping table between the test setup internal parameters and the analysis
parameters.

*Define VTH, GM_MAX, VG, ID, and GM as the analysis parameters.
+Set these analysis parameters to the display parameters.

*Open the External Variable Setup dialog box.

*Assign VTH to the internal parameter Vth.

*Assign VG to the internal parameter Vg.

*Assign GM to the internal parameter gm.

*Assign GM_MAX to the internal parameter gmMax.

+Assign ID to the internal parameter Id.

For the example definition, open the Trng idvd idvg2 definition stored in the ¥data folder on the
Manual CD-ROM. The Manual CD-ROM stores the example test setup and definition data used in
this manual.
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Modifying Application Test Definitions

Result example

To Use Test Setup Internal Variables

€ Trog idvd idve? - Agilent EasyEXPERT BE x|
File Edit View Marker Cursor Line Window Help
— P - - —t —— T = E =
BEREEEERQAX@ EiE omE-FA-EEIC s
Setup Name: mw 2
X-Y Graph Plot Properties... | \ [Parameters |
¥% Agilent
(a) (s) VTH 1.02606
im 15m
GM_MAX 112100 mS
= 2
100y
Jdiv
a 0
-500m VG (V) 200 m/div 2
<l | [l
Tt Drepiay Properties... | |
Index | v | ] G | [
1 -500 mV 460 A -296.000000000... B
2 -490 mv 2.5 pA -147.5 05
3 480 my 249pA  17.508 vl

This is a result example of the test output setup shown in the previous pages.
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Modifying Application Test Definitions

Local Variables Definition
BLOCK
IdVg «— Test setup
VG = getVectorData(“Vg”)
ID = getVectorData(“ld”)
GM = getVectorData(“gm”)

IdVd«— Test setup
END BLOCK

To Use Test Setup Internal Variables
Using built-in functions

Display parameters of
the last Data Display window

GM_MAX = getVectorData(“gmMax”)
VTH = getNumericData(“Vth”)

Vg, Id, gm, gmMax, and Vth
must be the display
parameters of IdVg.

This example shows another way to read the value of the internal variables (Vg, Id, gm, gmMax, and
Vth). In this example, you do not use the mapping table but use the getVectorData and
getNumericData built-in functions. The functions can be used to read the value of parameters

displayed on the last data display.

To read the value:

*Define VG, ID, GM, GM_MAX, and VTH as the analysis parameters.
*Set these analysis parameters to the display parameters.
*Insert the ASSIGN statements to add the formula shown above.

Note: Application test internal parameter/variable to be connected to an external variable must be the
analysis parameter in its test definition. For the analysis parameter, see “To Define Test Output” in

Module 6.
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Modifying Application Test Definitions

To Use Test Setup Internal Variables
Using built-in functions, setup example

| @ Tmgievaiovey oE
{'Ale Help |
| Tos Soechiaton Test Contens | Tas outoi |
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This example sets the following test flow:
Local Variables Definition ! Defiles Yes variable
BLOCK
Message ! Do you perform Id-Vg measurement?
IF Yes=1
IdVg ! Classic test setup for Id-Vg measurement
VG=getVectorData(“Vg”)
ID=getVectorData(*“Id”)
GM=getVectorData(“gm”)
GM_MAX=getVectorData(“gmMax”)
VTH=getNumericData(“Vth”)
END IF
Message ! Do you perform Id-Vd measurement?
IF Yes=1
IdVd ! Classic test setup for Id-Vd measurement
END IF
Message ! Click OK to display VTH and GM_MAX values and end the test
END BLOCK

For the example definition, open the Trng idvd idvg3 definition stored in the ¥data folder on the
Manual CD-ROM. The Manual CD-ROM stores the example test setup and definition data used in
this manual.
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To Use Test Setup Internal Variables
Using built-in functions, result example

© Trog idvd idvg3 - Agilent EasyEXPERT N[E X
i i i Marker Cursor Line Window Help

Dacfd-BEREsE-H-FEl s

Setup Name: |Trng idvd idvg3 b4
KX GinapltRiol _Properties... | | [Parameters |
T% Agilent

(A) ) VTH 1.02693 V

im 1.5m
| | | | GM_MAX 112600 mS

= 2
100u

Jdiv

0 0

500 m V6 (V) 200 m/div 2
€] m | [
List Display Properties...
Index | vG | o G| ~
1 500 mV 300 fA -292.000000000... o
2 490 mv -2.53 pA 128,505
3 480 mv 218 pA  -2.99999900090... vl

This is a result example of the test output setup shown in the previous pages.
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Class Exercise
To use Auto Analysis twice

You will:

« Make two kinds of MOS threshold voltage (Vth) measurements

« Observe how the user functions and analysis functions are used in the
analysis

« Observe how auto analysis works twice

To Get Started:
« Use the standard MOS device and pin connections
« Get the Vth gmMax setup
« Open test definition editor
« Modify the definition for Vth measurement by using the constant
current method.

In this exercise you will observe how auto analysis works. You will understand each setup screen
required to implement an auto analysis process.
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To Modify Test Definition
Opening Vth gmMax test definition

File Data Display Help

E Category @ Wth gmMax Setup Name: [vth gmMax El
BT + |Device Parameters |
| CMOS
= | Disrrete Polarity: [Nch & Lg: |100 rm B Wg: |10.0um H
S Exercise
T || GenericTest Temp: |25.0dag ] IdMax: [10.0ma ]
»ﬂ Justin
U
= Memory ~
3 Library ~ Cancel Extended Setup =
ki Define Mew Test
+ =i Open Definition of This Test...
& | Delete Definition of This Test 5
Simple Import Test Definition.. Drain: [SMU4GHR =
Export Test Definition, ¢
bl Integlime: [VEDIUM = vd: [100mv B ]
i Const Id
&
2 ‘ E Gate: [SMUSHR/, ~ Subs: SMUBMP ~|  |=
Wih gmidax vgStart: |[S00my B Wsubs: [0 B
<
7% vgstop: [200v B
== =
- =
Virlg vgStep: |50 mY ] E
¢
Source: [SMUZIHR/:
vt
—
[ 11
Wih-thig 3 | §

1. Select the CMOS category.

2. Open the Vth gmMax test definition.

3. Click the Library button.

4. Select the Open Definition of This Test... menu.

The test definition editor is opened with the Vth gmMax test definition.
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To Modify Test Definition

Setting properties of numeric variable

(]
1 D ED
Tost Soncification ] Test Contents | Test ouput |

[Test Tnfarmation
1 ‘ Catagary: FIES S g i A v‘:qmmﬁlg;?v;l?t:m.ml-c-u A=
Test Name; [Vih gt o 1d -
Lo [E-¥Proagam FledkigleriR IS0k areareRTee Bowss...| O | s IVGIRTRDSIREMMT - ORI, LSLAR
[Device Parameters Dufinition [Propertis
I = | 3
i ity o, Pereriplion; : iy
[ T w100 ] fGate Lerthy - e
- v w[10.0um |fGate width -
e [reme wEE 0 dey | Termperature - :
r wfiioma W[ cueron complance o 1 Typical Vakes,. | Symbok...
(et Paramatrs Dot .
Aame: Type: Defaut: Description: Al ¥ v Width:  Ext
[ i Ty Cieeteee L T R TTE S T S YT
e fiotme w[faro =|[Lo0ma '] faate current comehance m F[@ 3 1FE 3R
bt wfrmene =|[i0.0mA W] feutmrate ourert comobarce = rfE 30 §fF §F
© oTme— miwmer =05 5]k ime = FlEEF R 3R
© Pobwriee wjmee = Bfoskr e o rlE HF EF dF
- Pratérg w5 <|poa =] range o e dan et meeserere . [0 B BT IR
2 ‘ ® foovth  mflumekc ][00 uA 8] P current to decids the Vi = Pl Wi W w- |

1. Save the test setup as a new one. For example, save it as Vth gmMax and Id of the Exercise
category.

Click Add button to display the entry fields for the parameter.
2. Select the Id@Vth variable and the type of Numeric.
3. Set properties of the Id@Vth variable.

5-36



Module 5
Modifying Application Test Definitions

To Modify Test Definition

Analysis function setup

1 ‘ ill‘::s:::m:.m\vn tusmmx|
d 8 30 AW % = '

1V Sweep Bt I List IMt CWSweep  SPGU Swithig  Direct

Chanrall.,. Sweep  Samping Conrol  Mari..  Conwal -

" Program Comonnect | Acokcation Tort] Ay classc Test [MEG [mrwomecenp] 0 -
s @[ 1/V Sweep Setup Name: [Vth_grenss =

Bk Dobsto || Chanrd St | Messurment Setue v Senm | Deplay Setue |
E seketen | TS —J T
& Bty o | | S|

o o Mame: Unit: tion:

e fm - (lckar, Vpate) |

Local Variables Dafini &

HLOCK
I***** Integration T

IF IntegTime="SHORT*
IntegMode = "MANUA
AdcFacter = 8

ELSE IF IntegTime="M

IntegMode = "PLCT
AdcPactor = 1
ELEE IF IntegTimes“L |Anatysis Furctian |
IntegMode = "PLC®
AdcFactor = 16 )| [oee| e [ |
END IF M Unit: Definition:
IRAARH TV Sweap *A
2 bl o ety ]
END BLOCK r [on C(d =l O}
r fom ﬂv | [von- {va*Poteyz) |
[~ [ = for E:]

1. Display the Test Contents screen.

2. Highlight the Vth gmmax line.

3. Click the function Setup tab.

4. Add the Analysis function. Set the following parameters.
<Name> <unit> <Definition>
Vth@ld V @MX

This is an analysis function setup example. This example uses the @MX function to get the X
coordinate value.
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Auto Analysis Setup
Auto Analysis Setup

rsﬁ] Classic Test ] Miscellaneaus ] My Faworite Setup

@| 1/ Sweep =
Charnel Setup I Measurement Setup ‘ Function Setupd | A0to Andlysis Setupf| Display Setup
W Interpolation Mode
Line 1 |
¥ Ensble | TV s
2 - € Mormal  Gradient & Tangent (" Regrassion 71 2
Fint
€ %Y Coordinate & Data Condition
Check this box. Candition: [am = = [omhax [ after | =R =
Second Paint
& % Coordinate " Data Condition
m | = v =
Line 2
iz
I~ Encble Type
I Fix ¢ Mormal  Gradient " Tangent ¢ Regression
First Paint
%Y Coordinate & Data Condition
Condition: | El | [ afer | ER El
Gradient
Gradient: &)
Marker
I Enable
Condition: ER B [ afer EN =

1. Click the Auto Analysis Setup tab to display the Auto Analysis setup screen.

2. Check the box to fix the Line 1. If the box is not checked, the line will be moved when the 2nd
Auto Analysis is done.

The 15t Auto Analysis is set in this slide.
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.
To Set Display Setup 1
.
Display Setup
@ 1/\ Sweep Setup Name: |\/th7gm' El
Channel Setup] Measurement Setup | Function Setup ] Auto Analysis Setup | Display Setup I
Assigh to external variables... ‘
X-¥ Graph
wi | | | |
Name: Sharing: Scale: Min: Max:
W X |\.’gate j | J |Lmear j ‘Vgstart*Dnlarityy |\/g5tnp*Dn\arity E
¥l |I|:Ira|n j |(Nume) j |L\near j ‘DA E |IdMax*PUIanty E
vz |gm j |(Nume) ﬂ |L\near j ‘DS ﬂ |1Ei E
& ¥3: |Idrain j |(Nnme) j |Lng j ‘1E715*Pn\aﬂty ﬂ |IdMax*PnIaritv E
List Display Parameters
add | \ 2 | Add || Delate | |  w |
c [voate 5 = o vth =l
« fvsource -] o |
© icrain Ea 3 [G [vthigtd j]
. |\/subs j
hd

1. Click the Display Setup tab.
2. Click Add button to display the entry fields for the parameter.
3. Select Vth@]Id to display.
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Vih gmMax and Id 1

Eile Mk

Test Itml Cmm-m.-rmml

Auto Analysis Setup
The 2" Auto Analysis Setup

2=
futn  Pieplay Data Data Display
anayss ) Ssup Conral

_Program Componint | Agckcation Tis

L Tost

Mrcobinwos | My Pavorite Sot |

END BLOCK

END IF
L4e%ss T Gwasp 40

= ! ¥ Infterpolation Mads I
&
Block et Dudate -
__ Selacton Type
= T Enable
2 b  hormal 7 Gradient Tanger  Regression ¥
B Firnt P
— ~ 2 chruals r
copy ot = e
[ = =
: = 2cond Por
Local Variables Defini 4 ™ r "
BLOCK
| wwwn Integraction T [ = | =
IF IntegTime="EHORT® |G
Integiode = "MANUA -
AdcFacter = @ I~ Cratis TrPe 3
ELSE IF IntegTimes"M W P  hormal ¢ Gradiert Tangent ™ Regression =
IntegHede = "PLC™ Fast Port
AdcEacter = 1 3 Commdinate Dt Condtion
ELSE IF IntegTime="L I = =
IntegMede = "PLC e
AdcFactor 15 3 Contdnae ™ Daa

! §
(x]

Vih_gmmax
Auto Analysis

Idrain=Id@Vth

¥ [rabie
6 Corelilion: flian | = [dGvth*Poltty = ] after | Rl =
I

*Polarity

Hit Insert button.

A e e

Display the Test Contents screen.
Click the Analysis Setup tab.
Highlight the Auto Analysis icon.

The 2™ Auto Analysis is set in this slide.

Check the box of Interpolation Mode.
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Result example

To Use Auto Analysis Twice

Yith emMax and Id [{1) : 2008/10/02 16-20:46] - Aeilent EasyEXPERT

File Edit View Marker Cursor Line Text Pointer Window Help
. = f % [ =1 ol ¢ § & - . =
BEEREE R QAL @ BEHRMe - Els
Setup Name: |Vth gmMax and Id [(1) ; 2008/10/02 16:20:46] »
X-¥ Graph Plot Properties... ‘ ‘ Parameters |
75 Agilent
MARKER( B S000000000E-001 Y 7.3868700000E-007 & 1.8957130000E-005 S ) vth 02.684 my
N nm al
5 4n Interceptt Intercept: gmMax  [;o3.150 U5
E -676,306 UA EIE
= Gradient: Gradient: =
S Em 5 SE00E-004 7 93 1500E-002 El vth@ld ESQ.BDD my
m =
fm
sm
4m
= am
g m
im
0 Inlercenh  fRRARI 0
Som -200m 0 200m 600 m 1 12 14 16 18 3
wgate (w) 200m fdv < | =
List Display Properties... J |
Index_| vgate | Wsource wlain | weubs | Ickain | gm | 4
g -500.0 my oV 100.00 Y av 10.053 pA -62.44000000 pS
2 -450.0 my oV 100.00 rny av 6.921 pA -46.68000000 pS ~
< | >

This is a result example of using two times Auto Analysis shown in the previous pages.

Vth, gmMax and Vth@]ld are automatically calculated.
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Class Exercise

To Use Vector Data.
1. Open the Cgg-Vg test definition.

2. Modify it for the multiple frequency test using a
vector variable.

Use the debug tools.
Save the definition as a new one (ex. Trng Cgg-Vg).

Perform the test.

A S

Export the new definition, and import it.

See the following pages which show an example to use a vector data. The Cgg-Vg test definition is
used as the reference of this example. The FREQ variable in this test definition will be changed from
the numeric type to the vector type.
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To Modify Test Definition
Opening Cgg-Vg test definition

i [category -] g|ngf\l‘g Setup Name: [(og-vg =
18T ;erevice Parameters |
CMOS
1 [ Discrats J Polarity: INch E Lg: IIUU nm ﬂ Wq: |10.0 um ﬂ
[ Exercise
? ] GenericTest Temp: [25.0 deg ji
= ] Mernary
= | Mixedsignal =]
3 Library +  Canel I Extended Setun -
e
Pl lrear B efir\anTast.‘ e I
= % Gpen Definition of This Test. .
& S Delete Definition of This Test 5 »
Cgg-Freg Impork Test Definition... o
Log Export Test Definition... H
ey T 1 Subs =
b
= FREQ: [1L.00MH: ®
C;E-Vg OscLevel: [S0my B
=) - S
ekl —]
2 s e
o Gate: [C(MULMF =
Cog-vg 5 - 4
VYgsStart: [2.00v B
E vgsstop: 00V W ?
x o
T puee vgsStep: [l0mv @
IFL\:‘;{ LI

1. Select the CMOS category.

2. Open the Cgg-Vq test definition.

3. Click the Library button.

4. Select the Open Definition of This Test... menu.

The test definition editor is opened with the Cgg-Vg test definition.
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To Modify Test Definition
Setting properties of vector variable
1 Troa Coa-Va o
Tlﬂm! Tet Gutout |
L n ]
1 Estegry: Pt - bt 5:?5‘?“u§'vm tmhl 1y EL
oyl = ey bR CoI L om0 7R,
Loon: [ETPro0m AT AR BT EHERETS Bows. | _Cow | ) ) o
Paramntaes Defiition [Prapeeties ]
Default: Doscrvllcn _[ _J 4 _I “"’T"—i‘
- P T T
r Mo Dim1Min: |1 ] = W“:;ﬁ
:Ecﬁ’::_m Dim1Max: |3 ] = unit; 2 3
‘ Dim2Min: [1 F] 3 - e
e ] = |
Background: [EProgm A 4 Lavous. add | Oakntn s fowm
r [t e S|[emv P mrt vatage = F m[.u_ﬂm =
r [ostoe mlfumen:  slR00V "W s s vovage W Flo NEw W 6
[ T YT T ] e e o w pho d sk 8r
© P S Slfam B]easrerment g el = Flo Wi WE EC
Zq. = fren T [Ty 2 rlo dm J0 #@r
Pl T | rp— =Ih= [l = I | |1 .|

1. Save the test setup as a new one. For example, save it as Trng Cgg-Vg of the Exercise category.
2. Select the FREQ variable and change the type from Numeric to Vector.

3. Click the Dimension... button. The Define dimensions dialog box appears.

4. Set the dimension of the FREQ variable.

The example in this slide sets the one dimension and three elements vector variable.
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To Modify Test Definition

Setting vector data

st contents| |

) 1

o S v (o, =

Test gamo: [Trr Coo-v = -

e e S MCEFET( =R ICo0 L. COQUgMTERT0SH TS,
Bl vchine vectordata
W;“ File Edit
ik

ol 1{1.000 WHz

Pl oo e

ks 3

i

o |

Background

Mame: Al %2 ¥: Width:  Fxr:
(] 2o 2 Ok | Caneel | [resusred Pl GF0 W i =
r st o Fm g g W
r [oste wifamec FJRoov "W s s votage u rFln W0 §E E§rC
[ T TP T T Wb e vt = plo dfw sk &
r e sy SJime W] pessisement g v = Flw 5= S SC
LI | “Wpesireent Fearey = Flo d@ &k @
o T T g | W e = I | |1 .|

1. Click the Grid button of the FREQ variable. The Define vector data dialog box appears.
2. Define the vector values for the FREQ variable.

The example in this slide sets the value 1 MHz, 2 MHz, and 3 MHz to the FREQ three elements
vector variable.
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To Modify Test Definition

Using the at( ) function to read vector data

Local Variables Defini al
BLOCK
1 Direction: g -
1meess ADC/Intag *e .
Start: Stant"Polanty B
1F Integfime = "MEDI i
IntegMode = "PLOT stop: [akzste ot W
AdcFactor = 1
Step: [ubnStep Polety
ELSE IF IntegTime o . !
IntegMode = "PLCT mnlalm:ﬁ []
AdcFactor = 16 [fiming
ELEE IF IntegTime = ]
IntegMada = "AUTO" wold: foiTme W] Dolay: PelTme W] * Swoep [CONTIE AT Ay =] status
AdcFactor = 6
END IF arsbant I
: Unit: W P 1 Mane: Made: Source: Complance:
VoubsStart = -VgsEta
VeubsStep = -VgeStop
VeubsStep = -VguStep Thare & 1 then to dipisy 0 this ares,
1 -

1. Display the Test Contents screen.
2. Highlight the Cgg-Vg line.
3. Click the Measurement Setup tab and set the Frequency List using the at( ) functions.
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Module 6
Creating Your Test Definitions

In This Module

*  What is Test Definition

*  What is Test Contents

* To Open Test Definition Editor
* To Define Test Specification

* To Define Test Contents

* Available Elements

* Available Variables

* To Define Test Output

This section explains how to create your test definition. You will perform the above tasks to create
the definition.
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Creating Your Test Definitions

What is Test Definition

Test Specification

*Test name *Multi display mode

*Test description *Variables

*Variables *Analysis parameters
*Device parameters *Test result display
*Test parameters *X-Y graph

*Entry fields *Data list

*Parameter display

*Local variables
*Test execution flow
*Test setup
*Classic test
Test Contents *Application test
*My Favorite setup

Test definition consists of test specification, test contents, and test output setup. The test
specification contains test name, description, device parameters, and test parameters. The parameters
will be the variables used to pass the test conditions to the test execution flow or test setup defined in
the test contents. Especially for the test parameters, you can specify the position of entry field for
each parameter. You can see the entry fields when the main screen displays this application test
setup. The test contents are the core of the test definition. You will define the local variables, test
execution flow, and test setup. You can define the test setup by selecting application tests, classic
tests, or my favorite setup, and entering the test conditions.

The test output setup is optional. If you have the following requirements, declare the analysis
parameters and define the display parameters on the Test Output tab screen.

-To send the test data to the subsequent tests

-To make the program branching depends on the test data

-To display/record the calculation result using the test data

-To display/record the test data of this application test

-To change the multi display mode of this application test

Note: You can use the device parameters, test parameters, and analysis parameters in the test
execution flow (program flow) of the test contents without declaration of local variables.

Note: If the multi display mode is Disabled, the all test result data will be displayed on the singular
Data Display window. If the multi display mode is Enabled, the test result data of the same test setup
name will be displayed on the exclusive Data Display window and the test result data of the different
test setup name will be displayed on the new Data Display window.
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What is Test Contents

Test Specification Test Output

Variables Variables

*Device parameters
*Test parameters

Local variables

Program Component

Application Test

*Analysis parameters

Miscellaneous

Test contents are the test execution flow (program flow), and is the core of the test definition. In the

test contents, the following elements can be defined.
*Local variables

*Program components

*Application tests

*Classic tests

*My Favorite setup

*Analysis components

*Miscellaneous components

*Device parameters defined in the test specification
*Test parameters defined in the test specification
*Analysis parameters defined in the test output

The program is executed from top to bottom in the test execution program list.
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To Open Test Definition Editor

File Data Display Help

O
m
=
5
»

v Exercise L
[ GenericTest

[ Memory

[ MixedSignal =]

Library - Cancel
E] efine Mewi Test. ., Define New Test...
-

Trrg Idvd Delete Definitiomof This Test plication test object from the left area.
Yh

Import Test Definition, ..
&j‘! Export Test Definition, .
=

Trng
Cgg-vg
_‘Lﬁ_l,_
Trng idvd
idvg2

bl

=1 Choose test categories from the left area.

| uick Test [ classic Test | Anplication T

To start test definition, open the test definition editor.

Select the Application Test tab, click the Library button, and select the Define New Test

... function.
The test definition editor will be opened. See next slide.
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To Define Test Specification

= =loix
Fle Heo
Test Contents | Test Cutput
Tiest Information
Category: | 2] Description: [Descioton of th e x
Test ame: [-itzod L Set test information
feon: | Brpwse... | Clear I ¥l
Name: Default: Description:
Set properties
To add & device paramater, press the [Add] button in this anea.
of parameter
Define device parameters
fest Parameters Definition
Background: | Browse... | Chaa | lam| i | T 5 [
MName:  Type:  Defaull: Description: Aligre: X v: Width:  Ext:
To add a st parameter, press S [Add] button in this anea.

The test definition editor provides three tabs, Test Specification, Test Contents, and Test Output. At
first define the test specification. Click the Test Specification tab.

In the Test Information area:
+Click the right button in the Category field to specify the category the new test definition belongs.
*Enter the Test Name.

*Select the Icon that will be displayed on the list area below the Library button of the main screen. It
is the image file used to select the test definition. See previous slide.

*Enter the Description of the test.
In the Device Parameters Definition area:
+Click Add button to display the entry fields for the parameter.

+Set the Name, Default value, and Description for the parameter. When you add a parameter, you
will see the entry fields at the Properties area. The area shows you the properties (minimum value,
maximum value, number of effective digits, resolution, and unit) for the device parameter or the test
parameter specified by the radio button put on the left of the parameter name.

For the Typical Values... button and the Symbols... button, see online help or User’s Guide.
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To Define Test Specification

=loixf
Fle Heo
Tost Spactication | Test Contents | Tast cutput |
Tt Tnformation ]
gatecori B Dusseription: [Besooton of fre test ==
Test Name: [rittlod =
feon: | Brpwse... | Clear I ]
Device Paramcters Definition [Propertics
| | | i
Name: Default: Description:
Set properties
To add & device paramater, press the [Add] button in this anea.
of parameter
Test Parameters Definition
Background: | Browse... | Chaa | lam| i | 5 [
MName:  Type:  Defaull: Description: Aligr: ¥ ¥ Width:  Ext:
To add a st parameter, press S [Add] button in this anea.
Define test parameters

In the Test Parameters Definition area:

*Select the Background that will be displayed on the application test setup area of the main screen.
Usually it is the image that shows the device connections.

+Set the Name, data type, Default value, and Description for the parameter. When you add a
parameter, you will see the entry fields at the Properties area. The area shows you the properties
(minimum value, maximum value, number of effective digits, resolution, and unit) for the device
parameter or the test parameter specified by the radio button put on the left of the parameter name.

+Set the X, Y, and Width values to specify the position of entry field displayed on the application test
setup area.

*Check the Align box to set the X origin of entry field to the left edge of the entry field. Uncheck
this box to set it to the left edge of the parameter name placed left next to the entry field.

*Check the Ext box. The entry field will be put on the Extended Test Parameters dialog box that is
displayed by clicking the Extended Setup button on the application test setup area of the main screen.
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Setup example
| Frmakivdiive o =E|
Fie Heb
Tost Somcication | voat contants | Test cutpun |
e
Sataary: F e e K gt -4
Tt fammee: [T iched by -
feon: [E17 e e | )
Nam: Defaudt: Deseription:
c [fad =P "] e =
- Fw =5 Ui =
[Tt Parametars Dafinition
Backgrouna: [Fogram Fles| AplentB SO0 EanERPER Ty B | i | R | " i |
MName: Type: Default: Description: Align: X ¥: Width:  Ext:
r [ran | T =T ST = FEo 5= §gF - =
r [aae iy =|EEER =[5 for gate s Fhuo 6@ §5FE §C-
e foote  mpodie  s|EAian =][E0 Tor source = FE0 §pw Epo Er
o fts mwak  v[pwine S s I = T I
c fevE e =]lom v [ gate st voltage = F[io s EE s
r [ ety mlhamere S0 mv W[Fd gate ep vorage W Fwo @ E@Em &
Fall T T | rg— wlla Wb e Af trane fre (fid vas = chn wlm el wir =

This example sets:
Category: Exercise (This category may be created by the class exercise in Module 5)
Test Name: Trng idvd idvg
Icon: MOSFET.bmp
Device parameters:
Hold and Delay
Background: Vth_Const 1d.PNG
Test parameters:
Drain, Gate, Source, Subs, Idcomp, Igcomp
IdVd_Vlstart, [dVd Vlstep, IdVd Vlstop, IdVd V2start, [dVd_V2step, [dVd_V2nop
IdVg_Vlstart, [dVg Vlstop, [dVg_Vlstep, [dVg_Vdrain
Vsource, Vsubs
Entry field properties: 80 (width) x 30 (distance in vertical direction)
Press the Layout... button to open the Define Layout dialog box.
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Setup example - Layout

Define Layout

File Edt “iew Align Distribute Centralize Tab Order

Idvg_Vistart: [S00my B Idvg_vdrain: [100my 8|

Idvg_Yistep: |10 mv B

Idvg_Vistop: 2000V B

0K | Cancel

Primary Entry Field

The Define Layout dialog box is used to define the layout of the test parameter entry fields displayed

on the application test setup screen.
The following methods are available for selecting the entry fields.

+Click on the entry field. Multiple entry fields can be selected by clicking on the entry field while
holding down the Ctrl key on the keyboard.

*Drag the mouse to draw a rectangle around multiple entry fields.
*Select Select All from the EDIT menu to select all entry fields.

The selected entry fields are outlined by the blue rectangles. The primary entry field, which is the
base for layout operations, is surrounded by a highlighted blue rectangle. Only one primary entry
field can be selected. To change the primary entry field, click on a selected entry field. The entry
field is always that was most recently clicked will be the primary entry field.

The following methods are available for releasing (unselecting) the selected entry fields.

*Click the selected entry field while holding down the Shift key on the keyboard.

*Click outside of the selected entry fields to release all selected entry fields.

The following methods are available for defining the layout of the selected entry fields.

*Drag & drop with the mouse to move the selected entry field(s).

*Change the X/Y values in the property window to move the selected entry field(s).

*Press the arrow keys on the keyboard to move the selected entry field(s).

*Use the functions in the Align menu to align the selected entry field(s) to the primary entry field.

*Use the functions in the Distribute menu to evenly distribute the selected entry fields horizontally or

vertically.

*Use the functions in the Centralize menu to move the horizontal or vertical center of all selected
entry fields to the horizontal or vertical center of the entry field area.

For more information, see online help or User’s Guide.

6-9



Module 6
Creating Your Test Definitions

Result example

DoteDapley Heb

@ Trng idvd dvg

o fr 8

v _vzstars: ooy W)
Timg idvd 1vd_vastep: i W

* wwi_vanop: [ 8]

 Quick Test | hassic vt | Fomiicanon Test
|EF

I"J_p:-‘gh\; Gates W = : Oraio: TR 5] | ]
ﬂ igecenp: 0 W ddoomp: Ema [] .‘
"E.;m Kvg Vistart: [S00mv W L } [] Tdv_Vdrain: [10000 8 ' K ‘
ﬂ vy vistep: [oov ] . i —
Trrg it IV Vistop: Foo0v W) . ‘ ‘
ﬂ Source: ﬁ:mﬁ 3 Sulrs: 1+P ¥ ‘ P —
Tﬂ'g:ﬂ vsource; [V CIR v 2 vaubs: v W) S
e |
Flag | Sehp hame | Diate |Count | Devica ID | Remarke E
Zercrchedh 11/13/2006 65:20:05 M 1 |
Trrg Sampling 12/11/2006 4:09:44 PM 1 |
Trrg lovd Vih 12/14/2006 7:30:43PM 1
T Iavdl ldvg 12/15/2006 7:38:0LPM 1
Trrg lovd ichg 12/19/2006 2:52:44 P 1
Trmg I g2 AHIH006 2504 P 1 =l
R "l vkingly ofF [ Sy o il Elasmtmmoer 5

This is a result example of the test specification setup shown in the previous pages.
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To Define Test Contents

[Junicd =loix

Ho Heb
Test Soechcation Tost Contorts | Tast cutput|

B & ® 0 O ® M I © A

BLOCE  OMERROR  FINALLY IF LOOR FOR ASSIGN  COMMENT B FRROR

4. Select available element

t [Acgkcation Test | st | e Test | Mecokimmous | My Favarto St |
3!

&

P
&
H
4 5. Click Insert or

desired button X
1 =) e - 2. Define the local variables used

BLOCK in this test contents

END BLOCK

E{

|r
L
.

3. Specify the line
to insert element No Parameter Settings
or to be edited

6. Define the setup required for
the highlighted line (element)

Starting to define the test contents:

1. Highlight the Local Variables Definition line.

2. Define the local variables used in this test contents (test execution flow).
3. Highlight the line that an element has to be inserted.

4. Highlight an element of Program Component, Application Test, Analysis, Classic Test,
Miscellaneous, or My Favorite Setup tab menu.

5. Click the Insert button of the Edit tab menu. The element will be inserted between the highlighted
line and the next line.

6. Define the required setup.

To edit the test contents:

1. Optional. Highlight the Local Variables Definition line.

2. Optional. Define the local variables used in this test contents (test execution flow).
3. Highlight the line to be edited.

4. Highlight an additional element if you need.

5. Click the desired button if you need.

6. Define the required setup if you need.

Repeat this to create the test contents (test execution flow).
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Available elements

EhrEBOREZDC A Program Component
- RN R Application Test
[ it Analysis
o~ j ‘ - m m Classic Test
E o o= ,
s Miscellaneous

Presat Geoup: () .

- My Favorite

Available elements are shown above. The Program Component provides the typical program
statements such as IF, LOOP, FOR, and so on. They are used to control the test execution flow. The
Application Test, Classic Test, and My Favorite are used to define the test setup/test condition. The
Analysis provides the elements used to control auto analysis function and data display. And the
Miscellaneous provides other useful elements. For details of elements, see online help or user’s
guide.
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Available variables

Test Contents
*Local variables

Test Specification
*Device parameters
*Test parameters

Test Output
*Analysis parameters

Do not set the same name
for variables and
parameters. The name
must be unique.

I Assign to external variables... I

2 |

External varisbe: Measurement data:

| Extornal Vartable Setuss
Variabie sus——rty

Gone

You can connect the
variables in test setup with
*Local variables

*Device parameters

*Test parameters
*Analysis parameters

In the test execution flow (program flow), you can use the following variables.

*Variables defined by the Local Variables Definition component

*Device parameters defined in the Test Specification

*Test parameters defined in the Test Specification

*Analysis parameters defined in the Test Output

You may want to read the parameters/variables used in Classic Test setup or Application Test setup
defined in the Test Contents. Then use the External Variables Setup dialog box or built-in functions.
They can connect the test setup internal variables/parameters to the external variables listed above.
For the example variable connections, see “To Use Test Setup Internal Variables” in Module 5.

Note: Application test internal parameter/variable to be connected to an external variable must be the

analysis parameter in its test definition.
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Defining local variables

Local Variables Definition

(@img BE)X]
File Help
Tar Soachernn Test Contants | Tem Dutme
E= S A
BLOCK o AR LRAOH
bisgam camas [
D e 2 mumens | add vecter | add sng | add medute |
e ansth artat Varistis varatls
] |
| - Value: [0 N Deseription: o
S comsli ] Deseription: | -

¢ Assign Unear Values FROM [0 ] w o O

Assign Linear Valves FROM | CI -

[Stioa Variabie |

Mame: [T50 - Value: | = Description: | -

Mo Variable 1l

[T T —] Description: | -

Add Numeric Variable button displays the Numeric Variable area that provides the following fields.

*Name: Numeric variable name

*Value: Initial value of the variable

*Description: Additional information for the variable

Add Vector Variable button displays the Vector Variable area that provides the following fields.
*Name: Vector variable name. Two dimensional array.

*Count: Number of elements, or array size

*Description: Additional information for the variable

This area also provides the following radio button used to specify how to set the initial value of the
array data automatically.

* Assign Linear Values FROM [value of first element] TO [value of last element]

If Count>1, this sets first value + (N-1) x (last value-first value)/(Count-1) to the N-th element. If
Count=1, this sets first value(=last value) to the element.

* Assign Linear Values FROM [value of first element] STEP [step value]

This sets first value + (N-1) x step to the N-th element.

Add String Variable button displays the String Variable area that provides the following fields.
*Name: String variable name

*Value: Initial value of the variable

*Description: Additional information for the variable

Add Module Variable button displays the Module Variable area that provides the following fields.
*Name: Module variable name

*Description: Additional information for the variable
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Editing test contents

[@vs
File Help

*Block Selection
*Insert

*Delete

*Copy

*Cut

*Paste

Mo Prarameter Settings

The Edit tab provides the following buttons:

*Block Selection/Line Selection toggle button selects the edit target selection mode. In the line
selection mode, clicking line just selects the line. In the block selection mode, clicking line selects
the block the line belongs.

«Insert button inserts the specified element between the highlighted line and the next line.
*Delete button deletes the highlighted line.

*Copy button copies the highlighted line to the clipboard.

+Cut button moves the highlighted line to the clipboard.

+Paste button inserts the line in the clipboard between the highlighted line and the next line.
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Debug menu

oe

*Run
*Abort
*Stop
*Break
*Inspect

Mo Parameter Settings

The Debug tab menu provides the following buttons:

*Run button starts the debug (executes the test flow). During execution, the label changes to Pause.
Clicking Pause button pauses the execution, and changes the label to Run that is used to continue the
debug (execution).

*Abort button aborts the debug (execution).

+Step button executes the highlighted line of the test flow. Clicking the button repeatedly continues
the execution by a line.

*Break button sets/releases the break point. For the break point, this button releases the break point
from the highlighted line. Program execution will break at the break point automatically.

*Inspect button is available when the debug (execution) is paused or broken. This button opens the
Variable Inspector used to monitor value of device parameters, test parameters, analysis parameters,
local variables, or system variables.
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Class Exercise

Create test definition and perform test.
. Open test definition editor.
. Define Test Specification (see previous page)
. Define Test Contents shown below.

1
2
3
4. Save the definition as Trng idvd idvg.
5
6

. Use debug tools to check the definition. SMU4

. Connect device, and perform test. SMOHT - .
SMUI1

SMU2

Test Contents:

Local Variables Definition
BLOCK
IDVD
Message
IF Yes=0
END
END IF
GMMAX
END BLOCK
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‘ﬁe Help

Test Definition Example

@ Tong ioivd by

Tast Spechiaton  Tess Contents | Test m:l

Iinvo
Magsage
IF Yas=0
END
END IF
GMMAX
END BLOCK

Prasa oy dl 4 4 4 4 4 4 4 4 °
,ﬁ W-vd oo RWR Farallel REKELY  FaraBel-fvm Zero-check Zero-che... oG VG-t
= " e . ke ) N e
Piogram Companent | Applcaton Test | anaes | Clasee Test | Mecelaneous My Favars Setup
S || Oluvswe Setup Name: (510 =
e b Sl B Detete || Chanmei Serup Messurement Setud | Fumcoon Setun | Awto Analvss Setun | Dasiay Setn |
3 G
& wnic S -
Copy ot rame: [ii =V apc
T )
;%;}K Variables Defini = Linwar/Log: m ““':.'d

umit:

¥ Mame:
[k sues | u]fven eI
1w = =F

Mode:
=V

Use IDVD and GMMAX in the Demo preset group (My Favorite Setup) for the test setup.

Use the variables defined in the Test Specification to set the Unit on the Channel Setup, the source
values on the Measurement Setup, the Min and Max values on the Display Setup, and so on.

For the example definition, open the Trng idvd idvg definition stored in the ¥data folder on the
Manual CD-ROM. The Manual CD-ROM stores the example test setup and definition data used in

this manual.
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Measurement Result Example

Index Vg QAT FEAR |
t <500 MY @64.365076099...  174.303219803... il |
; My 27073972013, PRLASTIM0ME..,

480 m¥ 154050075670,  -79.2450029051...

This is a test result example displayed on the Data Display window.
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To Define Test Output

DT =loix
L:;.:.,m] Test contnts{_Tent oauns ) 2. Define the analysis parameters
1  Define awn Qutp ( Datne Anddyss Parametsry.. ) 'l
Alocato Data Dislay or pach test: et i e vl <] ——————— 6, Select the multi display mode
[T - Comply with above|level
Ml Sharing: Scale; : Min: Max: Enable
Fow | ElcamE it iF 0l Disable

To add & Yeans parametor, press e [Add] button in e area.

3. Specify X axis and Y axis

ety Foramiters

To acd & parameter, prees the [Acd] To add a parameter, press B [Add]
button in this area. button n his area.
4. Select variables to list 5. Select parameters
to display

The test output setup is optional. If you have the following requirements, define the analysis
parameters and set the display parameters.

-To send the test result data to the subsequent tests in an application test

-To make the program branching depends on the test result

-To make the calculation using the test data in the Test Contents

-To display/record the test result of this application test

-To change the multi display mode of this application test

To define the test output:
1. Check the Define own Output Parameters box.

2. Click the Define Analysis Parameters... button. And define the analysis parameters on the
Analysis Parameter Definition window.

3. Specify X axis and Y axis of the X-Y Graph of the Data Display window.
4. Select variables to list in the List Display area of the Data Display window.
5. Select variables to display in the Parameters area of the Data Display window.

6. Select the multi display mode using the Allocate Data Display for each test pull-down menu.

Note: If the multi display mode is Disabled, the all test result data will be displayed on the singular
Data Display window. If the multi display mode is Enabled, the test result data of the same test setup
name will be displayed on the exclusive Data Display window and the test result data of the different
test setup name will be displayed on the new Data Display window.
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To Define Test Output
Analysis Parameters

| Define Analysis Parameters...

Anatysis Parameter Definition

Vector Parameters
Mame: Ui
e [ =V
c o CIR
o am B
& [om_max B
1
Scalar Paramters |
| Eoi| SO7E| R
M Uit Description
& v CIE ¥|[Threshald vorape C

Define the analysis parameters as shown below:

At the Vector Parameters area or the Scalar Parameters area:

1. Click the Add button.

2. Enter the Name, Unit, and Description of the parameter.

For the sweep output/measurement data, use the vector parameter.

For the spot output/measurement data, use the scalar parameter.

For the data given by the max( ) and min( ) built-in function, use the vector parameter.

In this example, VG, ID, and GM are the vector parameter and VTH is the scalar parameter.
GM_MAX is the vector parameter because the max( ) built-in function is used to calculate this value.
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To Define Test Output
Display Parameters

|@Trmg idvd g2 o
Fie Help
Tast Spechcation | Test Contents Tt Outout

% Defien own Crtgut Parammtars Dwlie s Pacarmetens

X% Giraph

This example sets:

X-Y Graph: ID-VG plot for Y1-X graph and GM-VG plot for Y2-X graph
List Display: VG, ID, and GM

Parameters: GM_MAX and VTH

All parameters must be defined in the Analysis Parameter Definition window shown in the previous
slide.

The X-Y Graph area is used to set the X axis and Y axis of the X-Y Graph Plot area on the Data
Display window.

*Name: Name of variable to plot on the X axis

*Scale: Linear or Log

*Min: Minimum value of the specified axis

*Max: Maximum value of the specified axis

The List Display area selects the variables to be listed on the List Display area of the Data Display
window. Up to 20 variables can be set.

The Parameters area selects the variables to be listed on the Parameters area of the Data Display
window. Up to 20 parameters can be set.
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Module 7
Advanced Definitions and Operations

In This Module

* To Control External GPIB Devices
* To Call Execution Files
* To Perform Repeat Measurements

*  Prober Control Script
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To Control External GPIB Devices

Miscellaneous: GPIB 1/0

Write String  to send a string command to GPIB device
Write Value  to send a command to GPIB device
Read String  to read a string value from GPIB device
Read Value  to read a numeric value data from GPIB device
Read List to read a vector data from GPIB device
Read STB to read status byte of GPIB device
GP-IB Control Group Execution Trigger

Device Clear

Go To Local

Local LockOut

You can control external GPIB devices from the EasyEXPERT by using the GPIB 1/O statement.

The GPIB 1/O statement provides the write/read functions shown above. Select a write function and
enter the necessary parameters to send a command to the GPIB device. Select a read function and
enter the necessary parameters to read response from the GPIB device. For details, see online help or
User’s Guide.

The followings are the GPIB Control functions.

*Group Execution Trigger: Sends a trigger to the specified GPIB device.
*Device Clear: Sends a device clear to the specified GPIB device.

*Go To Local: Returns the specified GPIB device to the local state.
*Local LockOut: Locks the specified GPIB device.

Note: Before starting, enable System Controller. See Module 8. Also establish the GPIB connection
with the external GPIB devices.
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To Control External GPIB Devices

Agilent B2200 control example

To send command [@waw B

Ale Help

Programming image:

*RST Read Lt ~ Raad TR
:ROUT:FUNC ACON
(enters “SMU1” to StringPort)

:ROUT:SYMB:PORT {0},"{1}"

GoToLecal Local LockDst

:ROUT:SYMB:PORT? {0} PO m—

(reads string data) =
*OPC? ' ) valwe - [Frra i
(reads operation complete flag) ST A ¥ vaes | ¥

(enters “OUT1” to StringCh)
|:ROUT:SYMB:CHAN {0}{2} {1 t"|

Valuel —— {0}

:ROUT:SYMB:CHAN? {0},{2} Value2 — {1}
(reads string data) -

“OPC? | Value 3 {2}
(reads operation complete flag) [« Value4d — {3}

This slide shows an example setup of the GPIB 1/O statement. This is a component of the test
contents used to control the Agilent B2200 switching matrix.

This example uses the Write Value function to send the following command to the B2200.
:ROUT:SYMB:CHAN {0},{2},”{1}”

where, {0} is CardNo, {1} is StringCh, and {2} is ChanNo.

The followings are the reference of the setup editor.

*Address: GPIB address of the device

*Terminator: EOI, LF, CR/LF, LF+EOI, CR/LF+EOI, or NONE (no terminator)
*Format: Command (header and parameters) sent to the device

*Value 1: Value for {0}

*Value 2: Value for {1}

*Value 3: Value for {2}

*Value 4: Value for {3}

{0}. {1}, {2}, and {3} are variable available in the Format field only.

Note: Use double quotes to enter a string to a local variable by using the Assign statement.
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To Control External GPIB Devices

Agilent B2200 control example

To read data (et =
[ Fie Hel 1
! r.:smr:-_m Test Contents | Tese Outse | |

Bl = =

GFE VO] Messoge  Command  Datn Stere
Emcition  Control

| iogam companart | Appicacon et e | Coiet Teu] wacetanesus

Programming image: s . Function
 Write String © Write Value

*RST g e | )  Fnad Valow  Forad List  Read 5TR
:ROUT:FUNC ACON I i I i - oo
(enters “SMU1” to StringPort) oK e
:ROUT:SYMB:PORT {0},"{1}" i
:ROUT:SYMB:PORT? {0} = S i B 1 B haor 5
(reads string data) Cib{ ‘Mead:
*OPC? : s Length To Read: [10 Ol tength Actually Read:  [Logot 7
(reads operation complete flag) il Termimator: RT3 Termleated: =

(enters “OUT1” to StringCh)
:ROUT:SYMB:CHAN {0},{2},"{1}"
:ROUT:SYMB:CHAN? {0},{2}
((reads string data) ]
*OPC?

(reads operation complete flag) |

=

This example uses the Read String function to read the response from the B2200. This example
reads the :ROUT:SYMB:CHAN? query command response. The result (ReturnCh value) must be

OUTI.
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To Call Execution Files

Miscellaneous: Command Execution

o ood
Fle Help

Tast Spechicamon  Test Contents | Tem Outsut

*|

gient|B L S0 Eany EXPERT|LITiTes mees. #ue -

- Specifies vector variable or
string sent to the exe file. = |

J

P A

Valve: [t

Specifies variables used to receive execution
results or output data. This area is deleted
by Read Type: None.

J

You can call the execution file (EXE file) from the EasyEXPERT. Use the Command Execution
statement and define the setup editor as shown in this example.

*Command Filename: Execution file name (command name)

*Argument: Command parameter or argument

*Write Type: String or List (vector data)

*Read Type: String, Value (numeric data), List (vector data), or None (no read data)
If you specify Write String, enter the string sent to the command.

If you specify Write List, enter the name of vector variable sent to the command, and specify the
format of data element sent to the command. See next slide.

In the Read String/Value/List area, specify the variables used to receive execution result and output
data. There is no entry field for Read Type: None.

*Result: Numeric variable name. Used to store the execution result.

*Value: Numeric variable name for Read Value, or vector variable name for Read List. Used to
store the returned data.

+String: String variable name. Used to store the returned data.
*Length Actually Read: Numeric variable name. Used to store the byte length of the returned data.

The above example calls the sleep.exe file used to insert the wait time for program execution. The
WAIT value must be defined in msec. After the normal command execution, the sleep.exe returns 1
for Value and 0 for Result. The sleep.exe file is stored in the following folder.

C:¥Program Files¥Agilent¥B1500¥EasyEXPERT¥Ultilities
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To set Format field

ULAILF]}

L | List data index. Or index of element. Integer.

* [,A] Character length of the specified data element.
Positive integer for right-aligned, or negative
integer for left-aligned. Optional.

s [:F] Format identifier. C,D, E, F, G, N, P, R, or X.
Lower case is available. Optional.

Example:

{0,5:E} First element, 5 characters, exponential notation.
{1:G} Second element, general.

{2,10} Third element, 10 characters, general.

The Format field is used to specify the data format of List (vector variable). The strings shown in the
above example can be defined in the Format field.

In the strings, the list data index is mandatory. The character length and format identifier are
omissible. Then the length is not limited, and the format G is set.

Cor c: Circulation

D or d: Decimal numeral

E or e: Exponential notation
F or f: Fixed point

G or g: General

N or n: Numeric

P or p: Percent

R or r: Round trip

X or x: Hexadecimal numeral

For the format, see online help or manual of the Agilent T&M Programmers Toolkit.
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Exercise
Try to improve your test definition as you want.

* To Use Built-in Functions

* To Use Read Out Functions

* To Control External GPIB Devices
* To Call Execution Files
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To Perform Repeat Measurements

T e Start (Run)
Repeat Procedures Count=0
Start Procedure: | | Start Procedure | |
[C:¥Program Files¥Agilent¥B1500¥EasyEXPERT &  Browse...
Arguments: ﬂ

Iteration Procedure:

C:¥Program FiIes¥AgiIem¥B1500¥EasyEXPERT§ Browse. ..
Arguments: | E

Final Procedure:

C:¥Program FiIes¥AgiIent¥B1500¥EasyEXPERTﬂ Browse.., @__' | Test Execution |

Arguments: ﬂ

¥ Automatically fill in Device ID Count=Count+1 |

e T
LB | i | | Iteration Procedure | |
Stop repeating by:
¥ Counter reaching to: 5 B | No
¥ Reset counter before repeatihg

Cancel |

Yes [&———

[IV Procedure return condition ] |

| Final Procedure | |
I

If Abort is clicked |

End

status limit

Repeat measurement is performed as shown in this flowchart. The status is a response returned by
the start/iteration procedure. The Count is the accumulated number of test executions. They are the
stop condition of the repeat measurement.

The repeat measurement stop function is enabled by the following check boxes.
*Counter reaching to
*Procedure return condition

If the first box is checked and the limit value is specified, the repeat measurement will be stopped if
Count >= limit. To perform the repeat measurement, set the limit value more than the number of
devices under test or remove check from this box.

If the second box is checked, the repeat measurement will be stopped if status = True.

When the second box is checked, the device ID automatic setup function is available and is
enabled/disabled by the Automatically fill in Device ID check box. The function enters the
device id value to the Device ID of the test result record. The device id is a response returned by
the start/iteration/subsite procedure.

The Repeat Measurement Setup dialog box provides the following action buttons.
*Run: Starts repeat measurement.

*Abort: Stops repeat measurement immediately.

*Cancel: Closes the Repeat Measurement Setup dialog box.

Start/Iteration/Final Procedure:
Enter the full path name of the procedure. For example, enter as follows.
C:X¥Program Files¥Agilent¥B1500¥EasyEXPER T¥Ultilities¥ProberControl¥suss¥Start _suss.exe

Arguments:
Enter the options of the procedure. See the following pages describing about procedures. For
example, enter —a GPIBO0::5::INSTR -1 C:¥temp¥prb.log.

If you use the sub die move operation (subsite procedure), the flowchart must be changed. See page
7-18.
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Subsite move Test Setup

File  Data Display  Help

m_l (@] Subsite move

Mooy

ManaTech
Rehabidty
Snucturs
T

¥ unlay -

[brary ] [TestParowetars

Cascads
Hicratec
h

| quick Test | clamsiz Test | Appieaton Test

. ProberType: Cicade Morstech -
Trng g

23] -

Tmggmr

Trog gm 2

Suss Microter
: n

Susy
Microsec

Veter
Samazon

Specify ProberType.

Or specify driver for your prober in
CustomProber. 5,

TI'N Illl‘ L
SWM-open
|| i
suhso: o’
A woura-7 “
1

lag | Setup Name | Count | Device 1D | Remarks 2
IN-QUT-1-7 m.rzooa 6:43:40 PM
Idvgvd 3/7/2006 4:49:37 PM
SWM-upen 3/7/2006 4:45:49 PM
Id-vd 3(7/2006 4:45:45 PM
idvgvd 3/7/2006 4:45:33 PM
SWM-1to7 3(7/2006 4:45:26 PM

Resmdls - |5]
(R

| Suu Zem 0FF (BT Auin Bpoe ON [ 5] Aute Plocerd O

If you do not use the sub die (subsite) move operation, skip this page.

Click Application Test tab and open the Subsite move test setup in the Utility category. On the
Subsite move setup screen, specify ProberType (Cascade, Suss, or Vector) or driver for your prober
in CustomerProber, and save it as a setup in your preset group (My Favorite Setup). Then you can
use the setup for your quick test. See next page.

The Subsite move setup moves wafer chuck to the next subsite, reads device ID from the prober, and
sets it to the Device ID of the test result record.

For more details of the test setup, open the Test Definition window.

In the Subsite move test definition, an execution file callProbeDvr.exe is used. This file is used to
send Subsite xxxx.exe to the prober specified by the prober_info.ini file and receive the response;
status and device id. The callProberDvr.exe has the following input/output parameters.

Input: Full path of Subsite xxxx.exe
Output: status; True (break) or False
Output: device id

Note: The callProberDvr.exe refers to the prober_info.ini file for the GPIB address and log file
name. Do not set the Arguments of Subsite xxxx.exe.
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=

To Use Subsite move
File  Data Display  Help
B [may Favorite -
% Preset Group: 109G =] | —
B |15elupNome =1
= [ swM-1to7 v
& 5
£ m idvd
o (B 1d-Vi Repeat Procedures
& T SWM-open e
g S IN-DUT-1-7 Start Procedure:
5 C:¥Program Files¥milent¥B1500¥EasyE><PERTﬂ Browese. .,
Arguments:
Iteration Procedure:
‘C:¥Program Files¥Agilent¥B1 500¥EasyE><PERTﬂ Browse...
Arguments:l ﬁ
Final Procedure:
C:¥Program Files¥Agilent¥B1500¥EasyEXPERT ﬂ Browse. .,
Arguments: \ E
v Automatically fill in Device ID
Repeat Stop Condition | R
Z| | Flag | Setup Name Stop repeating by:
* IN-QUT-1-7
e hvivd v Counter reaching to: 5 ]
i SWM-open [¥ Reset counter before repeating
b Id-vd Cancel
idvoved
L] SWM-1ta7 ¥ Procedure return condition

Subsite
move

Tdvd

WM
open

j E-OUT-
1.7

If you do not use the sub die (subsite) move operation, skip this page.

To perform the test with the sub die move operation, do as follows.

RATEE o R S

Start repeat measurement.

Set your preset group and test setups in the Quick Test tab screen.
Open the Repeat Measurement Setup dialog box.

Specify the procedures and the repeat measurement condition.

The Subsite move setup must be entered after measurements for a sub die.

7-1
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Prober Control Script

* Prober information file Use prober control seript in EasyEXPERT
prober_info.ini Repeat Measurement Setup window

e Start Procedure
Start_xxxx.exe

* Iteration Procedure
Iterator_xxxx.exe

* Final Procedure
Final xxxx.exe

e Subsite Procedure
Subsite_xxxx.exe
xxxx: * cascade

¢ Suss

* vector

Prober control script is sample program used for semi-automatic prober control. The Agilent
EasyEXPERT can call the script by using the Repeat Measurement Setup window.

See page 7-9 to call the script and perform repeat measurement.
See page 7-14 for the prober information file.

See page 7-13 for the start procedure.

See page 7-15 for the iteration procedure.

See page 7-16 for the final procedure.

See page 7-17 for the subsite procedure.

To use the prober control script, specify the start/iteration/final procedure in the Repeat Measurement
Setup dialog box (see page 7-9). And use the Subsite move test setup in your quick test to control
sub die move. The Subsite move setup uses the subsite procedure for moving wafer chuck to the
next subsite. See page 7-10 and 7-11.
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Start xxxx.exe

-
* Arguments: -a GPIB_address

-1log_file_name | Displays Device ID Entry dialog box |
- - I
Example: | Updates prober_info.ini file |

—a GPIB0::5::INSTR -1 C:¥temp¥prb.log

* Response: XML format data
[ Moves to the first position |

<Response>
<Break>status</Break>
<Target>device_id</Target>

I
Displays Start Conf rmation dialog box

</Response> Gets X-Y coordinate
status: True (break) or False . Yes
. . . Prober error?
device_id: prefix:coordinate
Example: | Chuclk i

<Response> |
<Break>False</Break>

<Target>waf1a:3 1</Target>

</Response>

Returns response |

To specify the start procedure in the Repeat Measurement Setup dialog box, enter the full path name
of Start_xxxx.exe into the Start Procedure field.

After the repeat measurement is started, this procedure displays the Device ID Entry dialog box and
waits for your input. On the dialog box, enter a string used for the prefix of device id. After that,
you will see the Start Confirmation dialog box that is used to confirm your wafer setup status. Load
wafer and perform wafer alignment, then click OK on the dialog box. The procedure moves wafer
chuck to the first probing position, checks the prober status, gets the X-Y coordinate of the probing
position, and sets the wafer chuck to the UP position. At last, the procedure returns the response.

The status is True or False. It is used for the EasyEXPERT repeat measurement stop function. When
the Procedure return condition box is checked in the Repeat Measurement Setup dialog box, the
repeat measurement will be stopped if status = True.

The device id is a string for the Device ID of the test result record. When the Automatically fill in
Device ID box is checked in the Repeat Measurement Setup dialog box, the device id will be entered
to the Device ID of the test result record.

If you use the subsite procedure, the flowchart must be changed. See page 7-18.

Note: To ignore the Arguments, set the GPIB address and log file name in the prober_info.ini.
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Prober_info.ini

[Prober]
Address=GPIB::5::INSTR —— GPIB address of prober
LogMode=True

LogName=C:¥temp¥prb.log — Full path name of log file

[Target]
UselD=True »device_id = prefix:coordinate
Subsitelnfo=False

Wafer|nfo=False <Response>
ID @‘ <Break>Falsé</Break>

1 <Target¥wafia:4 Tx/Target>
| </Response>

Oll enter in the Device ID Entry dialog box.
ID is automatically recorded in the prober_info.ini file.
The Device ID Entry dialog box is opened by Start xxxx.exe.

The prober information file is necessary to execute the prober control script. Before starting tests,
open this file, edit it as you want, and overwrite it. The name must be prober_info.ini.

The prober _info.ini file stores the information shown below.
*Address: GPIB address of prober

*LogMode: Log file creation mode; True or False

*LogName: Log file name (full path)

*UselD: Device ID creation mode; True or False

*Subsitelnfo: Set always False. This is just a place holder.
*WaferInfo: Set always False. This is just a place holder.

+ID: Ignore this variable. This is just a pass parameter.

If the procedures specify the —a option, the Address value is not used.
If the procedures specify the —I option, the LogName value is not used.
To create a log file, set LogMode=True.

To use the prefix:coordinate format for the device id value, set UseID=True. If UseID=False, the
device_id value will be coordinate, not prefix:coordinate. The prefix will be the value entered in the
Device ID Entry dialog box that is opened by Start xxxx.exe. This function is available when the
Automatically fill in Device ID check box is checked.
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Iterator xxxx.exe

* Arguments: -a GPIB_address
Chuck down |

-llog _file name |
—a GPIBO::5::INSTR —I C:¥temp¥prb.log
No

* Response: XML format data | Moves to the next position |

<Break>status</Break>
<Target>device_id</Target>

</Response> @ Gets X-Y coordinate

Example:

status: True (break) or False Prober error?
device id: prefix:coordinate
| Chuck up

Example: I
<Response> | Returns response |

<Break>False</Break>

<Target>waf1a:4 1</Target>
</Response>

To specify the iteration procedure in the Repeat Measurement Setup dialog box, enter the full path
name of Iterator xxxx.exe into the Iteration Procedure field.

The procedure is called after the measurement is completed for a die. This procedure sets wafer
chuck to the DOWN position, moves it to the next probing position, checks the prober status, gets the
X-Y coordinate of the probing position, and sets the wafer chuck to the UP position. At last, the
procedure returns the response.

The status is True or False. It is used for the EasyEXPERT repeat measurement stop function. When
the Procedure return condition box is checked in the Repeat Measurement Setup dialog box, the
repeat measurement will be stopped if status = True.

The device id is a string for the Device ID of the test result record. When the Automatically fill in
Device ID box is checked in the Repeat Measurement Setup dialog box, the device id will be entered
to the Device ID of the test result record.

If you use the subsite procedure, the flowchart must be changed. See page 7-18.

Note: To ignore the Arguments, set the GPIB address and log file name in the prober_info.ini.
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Final xxxx.exe

* Arguments: -a GPIB_address
-llog _file name
Example:
—a GPIB0::5::INSTR -1 C:¥temp¥prb.log

® Response: none

Repeat Procedures

Start Procedure:

|C:¥Program Files¥AgiIent¥B1500¥EasyE><PERTj Browse...
Arguments: ﬁ
Start
Iteration Procedure:

C:¥Program Files¥Agilent¥B1500¥EasyEXPERT ﬁ Browse, .,

Arguments: | E
| ChUCk down | Final Procedure:
|C:¥Program Files¥Agilent¥B1500¥EasyEXPERT E Browse...
Arguments: ﬂ
End ¥ Automatically fill in Device 1D
Repeat Stop Condition ‘ (i |

Stop repeating by:

¥ Counter reaching to: 5 ] g
oqe

Stop condltlon _— ¥ Reset counter before repeating -

¥ Procedure return condition

To specify the final procedure on the Repeat Measurement Setup dialog box, enter the full path name
of Final xxxx.exe into the Final Procedure field.

The procedure is called after one of the stop condition is detected. This procedure sets wafer chuck
to the DOWN position.

Note: To ignore the Arguments, set the GPIB address and log file name in the prober_info.ini.
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Subsite xxxx.exe
5

* Arguments: -a GPIB_address
-1log_file name | Chuck down |

Example:
_a GPIBO::5::INSTR —I C:¥temp¥prb.log
No

* Response: XML format data

[ Moves to the next subsite |

No

| Gets X-Y coordinate |

<Response>
<Break>status</Break>
<Target>device_id</Target>

</Response>
status: True (break) or False
device_id: prefix:coordinate
Example: | ChuTk - |
|

<Response> | Returns response |

<Break>False</Break>

<Target>waf1a:3 1</Target>
</Response>

To realize sub die move operation, you need to define Subsite_xxxx.exe in your test definition and
create your application test setup. However, you do not need to take care of this procedure by using
the Subsite move test setup included in the application library. The Subsite move setup moves wafer
chuck to the next subsite, reads device ID from the prober, and sets it to the Device ID of the test
result record.

Open the Subsite move test setup and save it as a setup in your preset group (My Favorite Setup).
Then you can use the setup for your quick test.

Note: To use the Subsite move setup, set the GPIB address and log file name in the prober_info.ini.
And ignore the Arguments for Subsite xxxx.exe.

Note: If you use a Suss prober, the number of Subsite move setups used in your quick test (die test)
is important. It must be N-1; N is the number of subsites defined in the prober.

The status is True or False. It is used for the EasyEXPERT repeat measurement stop function. When
the Procedure return condition box is checked in the Repeat Measurement Setup dialog box, the
repeat measurement will be stopped if status = True.

The device id is a string for the Device ID of the test result record.
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To Change Execution Flow

[ TestExecution |

[ [Subsite Plrocedure| |

Yes

]
[ [Move to the 1t subsite |
[

If you use the subsite procedure, change the flowchart as follows.
On the page 7-9, replace the box A with the block A shown above.
On the page 7-13 and 7-15, insert the box B shown above to the position B of the flowchart.

7-18



Miscellaneous Oper ations




Module 8
Miscellaneous Operations

In This Module

* Function Status Indicators

*  Run Option

* Automatic Data Export and Data Record
« Calibration

* Configuration

* XSLT Filters

* To Enable System Controller

* To Start Desktop EasyEXPERT

* To Use 415x Setup File Converter

This module describes the above topics. You will understand what is the function status indicator,
how to change the function status, how to perform selftest and calibration, how to perform SMU zero
offset cancel, and so on.
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Function Status Indicators

Date

| Count | Device 1D | Remarks

5/10/2007 £:42:51 PM
4/23/2007 5:09:35 PM
4/23/2007 9:12:45 AM
12/19/2006 2:52:44 PM
12/19/2006 2:52:04 PM
12/15/2006 7:35:01 FM

R P

=l

|- Multi Display OFF ||| Standby oFF  J§10] SMU Zera OFF L?. fiuto Export OFF | 5| AutoRecord OM |

E Multi Display ON

| Standoy oM |

5! fute Expart o

v

EE] Auto Record OFF

Automatic data record ON m) OFF

Automatic data export OFF m) ON

#0] SMU Zero ON

SMU zero offset cancel OFF m) ON

Standby function OFF m) ON

Multiple data display OFF = ON

Function status indicators let you know the status OFF or ON of the following functions. The
indicators are placed at the bottom of the main screen.

Multi Display OFF/ON: Shows the multiple data display function OFF or ON status.
Standby OFF/ON: Shows the standby function OFF or ON status.

SMU Zero OFF/ON: Shows the SMU zero offset cancel function OFF or ON status.
Auto Export OFF/ON: Shows the automatic data export function OFF or ON status.

Auto Record ON/OFF: Shows the automatic data record function ON or OFF status.

Clicking indicator controls the function ON/OFF directly or opens the dialog box or window which
controls the function status.
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Run Option

-

Save Data button

Auto Export and Auto Record status:

[SlavoespotorF [ awoRecordoN | o
[Blatoeporton  [ElaroReardon | g appears if the last

= B 3 o
el smoostor] BISEEIE test result data is in

My Favarite Setup- ul
Run Option / the memory when

both Auto Export and

Device ID:

¥ Record Test Result Data Automatically
» Auto Record are OFF,
¥ #llocate Data Display for each test I
S ~——| and allows you to save
0
Close the last data as the

test result record.

Multi data display ON & muiipispiay on =
&

—

T Auto Export OFF and Auto Record OFF
™ Record Test Result Data Autornatically [ST futo Expart oFF ] Auto Recard oFF
I_I Allocate Data Display for each test

Multi data display OFF

Run Option button opens the Run Option dialog box used to change the status of the automatic data
record function, the automatic data export function, and the multiple data display function.

If the Record Test Result Data Automatically check box is checked, both or one of the automatic data
record function and the automatic data export function will be set to ON. To specify the function
status, see the next page.

If the Record Test Result Data Automatically check box is not checked, both functions are set to
OFF. In this status, both data record and data export are not performed. So the test execution time
will be reduced. Also, EasyEXPERT memorizes the last test result data. And it can be saved as a
test result record by clicking the Save Data button right next to the Run Option button. This status
will be useful for probe contact check, defect analysis, and so on.

The multiple data display function ON or OFF can be controlled by clicking the Multi Display
indicator or by using the Allocate Data Display for each test check box on the Run Option dialog
box.

About the multiple data display function:

If this function is OFF, the all test result data will be displayed on the singular Data Display window.
If this function is ON, the test result data of the same test setup name will be displayed on the
exclusive Data Display window and the test result data of the different test setup name will be
displayed on the new Data Display window.
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Automatic Data Export and Data Record
_File_Data Display _Help
 [category -]
& [Cor r .
3 MO% | Tost Rexutts Data Auto Export
% | birect Conti .
= | Ciscrete Tl thoose test categones from the left area. ¥ §nable automatic data expert to the specified storage device
=] rxsreine
£ :
51T Mamory Destistion for Export
8 | Mioedsignal [y
BLssss Faldar Path :
+ P KwmimaRm el | ]
3 * e Fis
& tmgutn Tl choose an appication test object from the left area. - ;:}le“m e e
r .0, ‘Satup e’ ['Devce ID(123) ; 4_12_2006 &_24_08 PH]
-
Trng dvd Fie Type
i  Test Rasult { EasyEXPERT format |
e
Cancel I Compressed Test Result { EasyEXPERT format )
Salact All Lo
Unselect All ™ XML Spread Sheet
Display Data T Lsing XSLT
Recall AML Siyle Sheet Fie Path
Filter v | |
Transport Data F  Import... Entoncion of Oupetele < [ =]
Edit ¥ Export As Test Resull...
B Properies... Sl‘nrt :q Eln:\rxnu.r-d Tost Result W =
" Trng ldwd 1) S M1 Enable automatic d3ta recerd to the itornal storage
L i Export As XML Spread Sheet... a
Trng idwd i oo M1
Tmaidvd i EXPOrt Using XSLT... o1
Tmg IVl golder Export... W cancel
Tmag Vth i |
Zero-check [ Auto Export Setfing ... It L
[Slaut Expurtany B[ auto Record OFF

The automatic data export function and the automatic data record function can be enabled or disabled
by using the Test Results Data Auto Export dialog box. This dialog box is displayed by clicking
these indicators or selecting the Results > Transport Data > Auto Export Setting... menu.

The automatic data export function is used to export the test result data automatically to the storage
device you specify. You can specify the destination (storage device), exported file name, and file
type. To set the automatic data export function to enable (set to ON), check the Enable automatic
data export to the specified storage device check box.

The automatic data record function is used to save the test result data to the internal HDD
automatically. This function can be disabled if the automatic data export function is enabled. To

disable the automatic data record function, remove the check from the Enable automatic data record
to the internal storage device check box.

Even if both data export and data record functions are enabled, the functions can be set to OFF by

removing the check from the Record Test Result Data Automatically check box on the Run Option
dialog box.
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Module Self Calibration JOY Calibration

Calibration

|Modu|e Self Ca\ibration” SMU Zero Cancell

Module Self Calibration |
| Name | Full Range | Status \ Notes

GNDU+ADC PASS
WGFMU1:RS WGFMU2:RS ~ ---- PASS Unselect All
SMU1:HR P PASS
SMUZ2:HR — PASS
SMU3:MP PASS Start Calibration
™ Full Range
Calibration
£ >
[ Enable Auto Calibration

The Calibration window is opened by clicking the Calibration button. The Module Self Calibration
screen of this window is used to perform the calibration of SMUs. The list area of this screen lists
Name, Full Range, and Status.

Name: Name of module. To select, check the left check box.

Full Range: For the high resolution SMU (HRSMU) connected to the atto sense/switch unit (ASU).
Full range calibration on or off.

Status: Calibration status. Pass or fail.
Notes: Error information when calibration failed.

To perform the self-calibration, specify the modules, open the measurement terminals of the
corresponding modules, and click the Start Calibration button.

Full Range Calibration:
For the HRSMU connected to the ASU. Enables or disables the full range calibration. If this box has
been unchecked, the BIS00A does not use the 1 pA range.

Enable Auto Calibration:

Enables or disables the auto-calibration capability. If this box has been checked (function ON), and
the BIS00A/B1505A automatically starts calibration for all modules every 30 minutes if the output
switches of all modules are off for 30 minutes.

NOTE:

To perform calibration correctly, open the measurement terminals. If auto-calibration is enabled, do
not forget to open the measurement terminals or disconnect the device under test from the terminals
after measurement.
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SMU Zero Cancel MY Calibration

i

Calibration
s Galtration | SHU Zero Cancel | i catbracion |

SMU Zero Cancel

| Name | Full Range | 1nA 100pA | 10pA | 1pA
O SMUL:HP

O sMU2:HR
O SMU3:HR
O SMU4:HR

1| | @ smus:n= (a1fa  359fA 1628fA |

I~ Full Range Integration Time:

Measure... ‘
3 Close

]

#0] SMU Zero ON

Select All Unselect Al 2

The SMU Zero Cancel screen is used to perform the SMU zero offset current measurement and set
the SMU zero offset cancel function.

This function subtracts the offset current from the current measurement raw data, and returns the
result as the measurement data. This function is used to compensate the error factor (offset current)
caused by the measurement path such as the measurement cables, manipulators, or probe card.

To enable this function, perform the following procedure.
1.Check the left box of the Name column to specify the module to enable this function.

2.Click the Measure... button to perform the zero offset current measurement and wait until the
measurement is completed. The measurement data will be displayed in the appropriate cell.

3.Click the Close button to enable the zero offset cancel function.
To disable the function, uncheck the left box of the Name column, and click the Close button.

Note:

The offset cancel is not available for measurement over 100 nA range. For 10 nA range
measurement, the offset cancel is performed by using the 1 nA range offset value. For measurement
by a range less than 10 nA, the offset value measured by each range is used.

For more information, see online help or User’s Guide.
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. . . .
CMU Calibration Calibration
| Cabibeation
SMU Caltestion | SMU Zera Cancel|
[EMu Calibration
% Phase Compensation Measurs | | .
% Opoen Correction Mpasure... ("
™ Shart Correction Measuns.
i ‘ ‘Advanced Options for CMU Calibration
I Load Correction Mot |
[Frequency | [Reference standard value |
& Use factory specified frequencies (Default) Open Reference
 Specify list of calibration frequencies Model: | Co-G =d
1Mz T ol Capaci oF ]
Conductance: |0 5 L]
Short Reference
Model: | Ls-Rs. -
0 H []
 specify frequencies by range Resistance: [0 ohm []
start: | 8] stop:| ]| Load Reference
steps: | | scale: | = Model: [ LsRs -
0 H []
[integration Time | R Foom  H
‘ " Auto Mode * PLC Mode Factor: |16 B
oK Cancel

The CMU Calibration screen is used to perform the measurement data correction of the multi
frequency capacitance measurement unit (MFCMU). For the easy way, perform the phase
compensation and the open correction at least. The check boxes left of the Open/Short/Load
Correction and the Phase Compensation are effective after the corresponding measurement is
performed.

Measure...: Opens a dialog box used to perform correction/compensation data measurement. To
perform the measurement, follow the dialog box.

Advanced Options...: Opens the “Advanced Options for CMU Calibration” dialog box used to set
the frequencies for the correction data measurement and the reference values of the working
standard. See the next page.

To perform the open correction and the phase compensation, open the measurement terminals.
To perform the short correction, connect the measurement terminals together.

To perform the load correction, connect your load standard between the high terminal and the low
terminal.

NOTE:

For a more accurate measurement, perform Open/Short/Load correction at the measurement
frequency before starting the capacitance measurement.

If the measurement frequency is not included in the list of default frequencies below, click the
Advanced Options... button and set the measurement frequency on the Frequency area of the
Advanced Options for CMU Calibration window.

Default frequencies:

1k 2k, 5k, 10k, 20k, 50k, 100 k, 200k, 500k, I M, 1.2 M, 1.5 M, 2 M, 2.5 M, 2.7 M, 3 M, 3.2
M,3.5M,3.7M,4M,42 M, 4.5M, 5 MHz
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Advanced Options for CMU Calibration

Advanced Options for CMU Calibration

Frequency ‘ |Reference Standard Value |
# Use factory specified frequencies (Default) Open Reference
¢ Specify list of calibration frequencies Model: | Co-G hd
1 MHz l—E Capacitance: 1!] F =]
Conductance: 10 5 B
Short Reference
[ete f t Model: | Ls-Rs A
Inductance: [0 H B
" Specify frequencies by range Resistance: |0 ohm B
P I Elj L l E] Load Reference
Steps: ] ;ij Scale; ] _] Model: | L5-Rs =
Inductance: ]D H Z]
|'l gabonmlme ‘ Resistance: ]SU ohm B

‘ " Auto Mode  * PLC Mode Factor: 116 )

oK I Cancel ‘

This dialog box is opened by clicking the Advanced Options... button, and is used to set the
information required to measure the open/short/load correction data and the phase compensation
data. This dialog box provides the following action button.

OK: Applies the setup changes and closes this dialog box.

Cancel: Cancel the setup changes and closes this dialog box.

Frequency: You can select the measurement frequency setup mode from the following modes.
Measurement frequency setup modes:

Default (Use factory specified frequencies): Usually, select this mode. 23 points are automatically
set. They are 1 k, 2k, 5k, 10k, 20k, 50k, 100 k, 200k, 500k, 1 M, 1.2 M, 1.5M,2 M, 2.5 M, 2.7
M,3M,32M,35M,3.7M,4M,42M,4.5M, and 5 MHz.

Specifies by list: Select this mode when you want to set the frequencies independently. The
frequency must be 1 kHz to S MHz. The number of frequencies must be 1 to 101. Click Add to open
a dialog box, and enter the value. For the unnecessary value, highlight the value and click Delete.

Specifies by range: Select this mode when you want to set the frequencies sequentially and
automatically. Specify the start frequency, the stop frequency, the number of steps, and the scale
LINEAR/LOG. The start frequency must be less than the Stop value and at least 1 kHz. The stop
frequency must be more than the Start value and no more than 5 MHz. The number of steps must be
2to 1001.

NOTE:

If the device measurement frequency is not equal to the correction data measurement frequency,
calculation will be performed automatically to get the correction data for the device measurement
frequency, and the calculated correction data will be used for the data correction of the measurement
data.
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Advanced Options for CMU Calibration

Advanced Options for CMU Calibration

Frequency

Hneference Standard Value

1 MHz

" Specify frequencies by range

# Use factory specified frequencies (Default)

¢ Specify list of calibration frequencies

T

Start: I Ej Stop: i i E‘
Steps: I ;ij Scale; j L]
|]nIEgrah'on Time

|l"" Auto Mode  # PLC Mode

Factor: 116 izl |

Open Reference

Model: | C0-G -
Capacitance: ;EF—E]
Conductance: ;—US—‘E
Short Reference
Model: | Ls-Rs =
Inductance: !IJ H B

Resistance: !U ohm B

Load Reference

Model: | Ls-Rs -
Inductance: iﬂ H B

Resistance: iSU ohm B

oK I Cancel ‘

Integration Time area defines the integration time used for measuring phase compensation data or
open/short/load correction data. The number of averaging samples (Mode=AUTO) or the averaging

time (Mode=PLC) is set.

Mode: A/D converter operation mode, AUTO or PLC.

Factor: Factor for the initial value. For details, see online help or user’s guide.
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Advanced Options for CMU Calibration

Advanced Options for CMU Calibration

Frequency

Reference Standard Value

# Use factory specified frequencies (Default)

¢ Specify list of calibration frequencies

1 MHz j_‘—EJ

" Specify frequencies by range

Start: ’ Ej Stop: i i E]
Steps: ] ;ij Scale; i ;]
|]nIEgrah'on Time

‘ " Auto Mode  * PLC Mode Factor: 116 )

Open Reference

Model: | C0-G -
Capacitance: ;UF—E]
Conductance: ;US—‘E]
Short Reference
Model: | Ls-Rs =
Inductance: il] H B

Resistance: !U ohm B

Load Reference

Model: | Ls-Rs -
Inductance: iﬂ H B

Resistance: iSU ohm B

oK I Cancel ‘

Reference Standard Values area provides the following entry fields used to set the reference values
of the open/short/load standard. If you use the standard, enter the reference values to the entry fields.

OPEN Reference: Capacitance and Conductance. If you do not use the reference, enter 0 in the both

fields.

SHORT Reference: Inductance and Resistance. If you do not use the reference, enter 0 in the both

fields.

LOAD Reference: Inductance and Resistance
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Configuration

Main Frame

Configuration

{ilfain Frame | Modules | Switching Matrix | SMU/PG Selector | Event Log

|9yshem Information |

Meodel Identification: |B1300A Line Frequency: |30Hz -
EasyEXPERT Rev.: |E.A.03.20.2008.091 Firmware Rev.: |E.A.03.20.2008.091!

Host ID: |00083bb7f1de

Main Frame Diagnosis |

| Item Status
Trigger I/O
Digital I/O
Touch Panel Switch Unselect All
LCD Z

High Voltage LED

Measurement LED

Front Key

EEEEEEE

Start Diagnosis

i

The Configuration window is opened by clicking the Configuration button, and is used to display the
system information and event log, as well as to perform diagnostics and self-test.

The Main Frame screen is used to display the system information and perform diagnostics.
Model Identification: Displays the instrument ID. BIS00A or BI505A.

Line Frequency: Sets the power line frequency, 50 Hz or 60 Hz.

EasyEXPERT Rev.: Displays the revision number of the EasyEXPERT.

Firmware Rev.: Displays the revision number of the BISO00A/B1505A firmware.

Host ID: Displays the host id of the BISO0A/B1505A internal computer.

Main Frame Diagnosis: This area lists [tem and Status.

Item: Name of diagnostics item. To select, check the left check box.

Status: Diagnostics status. Pass or fail.

To perform diagnostics, specify the items to perform and click the Start Diagnosis button. A dialog
box is opened. Follow the dialog box to perform the diagnostics. Some items need your judgement,
pass or fail. Also you will need to connect an adapter, press keys, check LEDs, and so on.

The Host ID is important for the B1540A-002 users and the B1541A-002 users. It is necessary to
activate the EasyEXPERT or Desktop EasyEXPERT Software Plus features. For details, see the
Software Entitlement Certificate.
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Modules

Configuration

Configuration
Main Frame Modules ]Swrtching Matru(] SMU/PG Selector | Event LUg]
Slot Configuration |
| Slot | Module Type \ Name | Status | SCUU | Notes
11 B1500A GNDU+ADC PASS
1 B1530A WGFMUL:RS,WGFMU2:RS PASS
2 Bi517A SMU1:HR PASS Ll
3  B1517A SMU2:HR PASS
4 B1511A SMU3:MP PASS
Start
Self Test
< (2]
Accessory Configuration
Status LED:

The Modules screen is used to perform self-test of modules.

Slot: Slot number where the module is installed. To select, check the left check box.

Module Type: Module model number

Name: Module name

Status: Self-test status, Passed, Failed, Recovered, or ---- (self-test has not been performed)

SCUU: Specifies if the module is connected to the SCUU.

Notes: Error information when the module self-test failed.

To perform self-test, specify the modules, open the measurement terminals of the corresponding
modules, and click the Start Self Test button.
Recover Module button is for the service use only. This button makes the failed modules respond
again. This button does not solve the problem that causes the Failed status.

Status LED: Enables (ON) or disables (OFF) the status indicator (LED) of the ASU (Atto Sense and
Switch Unit) and the SCUU (SMU CMU Unify Unit).
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ASU - B1500A Configuration

Configuration
Main Frame | Modules ASU lSw'rtching Matrix | SMU/PG Selector | Event Log |
ASU List |
\ Slot | Module Type | Name | ASU Serial Number | ASU I/O Path \
5 B1517A/E5288A SMU3:HR/AS JP10M00172 SMU
6 B1517A/E5288A SMU4:HR/AS JP10M00300 SMU
* NOTE: The specifications are satisfied and
guaranteed for the exclusive combination of the ASU ASU I/0 Path: |SHU ]'
and the HRSMU. So confirm the serial number of the
ASU and connect it to the dedicated HRSMU properly.

The ASU screen is available if the BI1500A installs the HRSMU connected to the ASU (Atto
Sense/Switch Unit), and shows the ASU information.

Slot: Slot number
Module Type: Type of module
Name: Module name or SMU name

ASU Serial Number: Serial number of the ASU registered as a pair with the HRSMU. This cell
displays an error message instead of the serial number if unpaired ASU is connected.

ASU 1/0 Path: ASU input to output connection, SMU or AUX

If the ASU 1/O Path field is set to SMU, the ASU makes the path from the ASU Force input to the
ASU output.

If the ASU 1/0O Path field is set to AUX, the ASU performs automatic switching in every test. The
ASU makes the path from the AUX In input to the ASU output for the test without the HRSMU and
makes the path from the ASU Force input to the ASU output for the test with the HRSMU.
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Switching Matrix — B1S00A Configuration

General Information |

Switching Matrix Type: |B22DDA Fernto Leakage Switch MainFrame
Start
GPIB Address: {22 B poll Self Test

B2200A/B2201A Input Port Configuration [ Extended Configuration ~ ||

SWM IN1: | SMUL:HP x| I Kelvin SWM IN9: il
SWM IN2: ¥ SWM IN10: i
SWM IN3: | SMUZ:HP | I Kelvin SWM IN11: >

swMing: | 0 ] swainiz:[| 7]

SWM IN5: [ SHMUZHR | I Kelvin SWM IN13: [ CHULIF -] ™ cmu
swmine: | 7] swmiNi4: | <]

SWM IN7: [ SHU4HR | I Kelvin

swMins:| 0000 -]

The Switching Matrix screen is used to establish the GPIB connection with Agilent
B2200A/B2201A/E5250A switching matrix and define the B2200A/B2201A/E5250A input port
connections.

Switching Matrix Type: Displays the type of the switching matrix or No Switching Matrix.

GPIB Address: Specifies the GPIB address of the switching matrix. 1 to 30.

Poll: Confirms if the switching matrix of the specified GPIB address is connected to the B1500A.
Start Self Test: Starts the selftest of the switching matrix.

SWM IN#: Switching matrix input ports. Enter the label used to specify the input port to the right
entry field. The port name and the connected module name can be the label. The character : (colon)
cannot be used. Checking the Kelvin check box grays out the coupled even number port. Checking
the CMU check box grays out SWM IN10 for the E5S250A or SWM IN14 for the B2200A/B2201A.
The input ports IN11 to IN14 are not available for the ES250A.

Kelvin: Check this box if this port is used for the Kelvin connection.

CMU: To perform capacitance measurement through the switching matrix, check this check box and
set CMU1:MF to the SWM INO for the E5S250A or the SWM IN13 for the B2200A/B2201A. And
connect MFCMU to the Input 9 and 10 of the ES250A or the Input 13 and 14 of the
B2200A/B2201A. To perform capacitance compensation, see User’s Guide.

Extended Configuration: Opens the Extended Configuration dialog box. See the next page.

Note: Standard revision of EasyEXPERT does not support the E5250. The E5250 control is a feature
of the B1540A-002/B1541A-002.

Note: The E5255A installed in the E5S250A is not supported.
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Extended Configuration — B15S00A

Extended Configuration
[Save As Hardware Profile |

To save cument configurateon as Hardware Profile, e
chick this button. =

{CMU Compensation Ji
Start |
Self Test Mo Compenesilion
B2I00A/B2201A
|| Extended Configuration ~| & Salect
out ufF: [szzane el
=

Cable: [164944-002 (3 m) %]

" User Compensation Data File

FRIS0A
AUL:MF | I cMu
(s

User Compensaltion Dala File (FS2504)

T El
Length:
Triaxial Cable: | Meters
User Trimdal Cable: _!J Meters
User Coaxial Cable: ] Meters

Cose

This dialog box is opened by clicking the Extended Configuration button in the Configuration
window Switching Matrix screen.

Save as Hardware Profile is used to save the hardware profile that is the B2200A/B2201A/E5250A
hardware configuration and the measurement module connection. Click the Save button to save the
present hardware profile. The hardware profile can be made for each workspace individually.

CMU Compensation is used to select the compensation mode of the capacitance measurement using
the B2200A/B2201A/E5250A. Click one of the radio buttons, No Compensation, Select, and User
Compensation Data File. For the capacitance compensation, see User’s Guide.

* No Compensation:

Select this radio button if you do not need the capacitance compensation. The raw data without
compensation is displayed and saved.

* Select:

Select this radio button to perform the capacitance compensation for the path from the
B2200A/B2201A input ports to Agilent 16495F/G connector plate or Agilent B2220A probe card
interface. The data after compensation is displayed and saved.

DUT I/F field is used to specify the model number of the path you use. The selections are the
16495F/G and B2220A.

Cable field is used to specify the model number of the cable from the B2200A/B2201A output to the
DUT I/F. The selections are the 16494A/B/C-001/002/005. This mode cannot perform the
capacitance compensation for the cables to positioner/manipulator or the probe card.

*» User Compensation Data File:

Select this radio button to perform the capacitance compensation for the path from the
B2200A/B2201A/E5250A input ports to the end of positioner/manipulator or probe card. See User’s
Guide. The data after compensation is displayed and saved.

Note: Standard revision of EasyEXPERT does not support the E5250. The E5250 control is a feature
of the B1540A-002/B1541A-002.

Note: The E5255A installed in the E5S250A is not supported.
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SMU/PG Selector — BIS00A Configuration

16440A SMU/PG Selector

¥ Enable SMU/PG Selector

SMU Assignment: Input/Output Path:

Selector CH1:|5MUZ:HR _x|normaly PeU (AUX) x|
Selector CH2: |5MU3:HR. || Alvays sMU [
Selector CH3: |5HU4:HR. _>||mormaly PGU (AUX) =]
Selector CH4: |5MUS:HR || Always smu ]

The SMU/PG Selector screen is used to specify the input connection and the channel connection
status of the Agilent 16440A SMU/PG selector.

Enable SMU/PG Selector: Check this box to use the selector.
Selector CH1/CH2: Indicates the channels 1 and 2 of the first selector respectively.
Selector CH3/CH4: Indicates the channels 1 and 2 of the second selector respectively.

SMU Assignment: Specifies the SMU connected to the SMU input of the selector channel CHI,
CH2, CH3, or CH4.

Input/Output Path: Specifies the connection status of the selector channel CH1, CH2, CH3, or CH4.
Always SMU: Makes the selector channel “SMU on” state.

Normally PGU (AUX): Performs automatic switching in every test. The selector channel normally
makes the “PGU on” state and makes the “SMU on” state only for the test which uses the SMU
connected to the Input SMU terminal.

The CHI1 and CH3 also provides the “PGU open” state which is set by using the Advanced window
of the Measurement Setup.
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SMU/PG Selector — B1500A

o Easy to switch between SMU and PGU

o Solid state relay

16440A Selector

Input SMU
Channel 1 To DUT
Input PGU @) o o |
SW2
Input SMU @ os/c
Channel 2 W1 ® ToDUT
Input PGU () ©

SW1 & SW2 : Mechanical Relay

v Flash Memory Test SW3: Solid State Relay
v Transistor photomos

The selector has two channels as shown above. Each channel has two ports (SMU and PGU).
External pulse generators can also be connected. The connectors are Triax for SMUs and outputs,

and BNC for PGUs.
Up to two selectors (four channels) may be required for some reliability tests such as Flash
EEPROM.

As a special design for Flash memory, a solid state relay was added to float the drain. This
eliminates wear and tear of millions of closures that would occur with a mechanical relay.
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Module Selector — B1505A Configuration

N1258A/N1259A-200 Module Selector

¥ Enable Module Selector

Input Output

HVSMU: [spus:Hy  ~

Enable Series Resistor

= (100k ohm) for HYSMU Default: |syui:Hp -
HCSMU:  |SMU3:HC -
HPSMU: [SMUL:HP -

Diagnosis

Status: Communication Established Start Diagnosis

Status: ----

™ Auto Detection

Apply

The Module Selector screen is used to specify the input connection and the default input-output path
of the module selector.

Enable Module Selector check box is used to enable/disable the module selector. If this box is
checked, the module selector can be used.

Input: Specifies the modules connected to the module selector’s HVSMU, HCSMU, and HPSMU
input ports respectively. For the port which no module is connected, blank the entry field. The Enable
Series Resistor (100 kohm) for HVSMU check box must be checked if you want to insert the series
resistor to the HVSMU path.

Output: The Default field is used to specify the module connected to the module selector output port
in the idle state. When a measurement is performed, the module specified by the test setup is
automatically connected.

Status: Shows one of the following status.
*Not Detected: Module selector has not been detected yet.
*Communication Established: Normal status. Module selector can be used.

Communication Lost: Once the module selector was detected. However the communication has
been broken now.

Auto Detection check box is used to enable/disable the module selector automatic detection. If this
box is checked, the automatic detection of the module selector is performed when EasyEXPERT is
launched.

Start Diagnosis button is used to start the module selector diagnosis. And the Status shows the
diagnosis result.

Apply button applies the setting.
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Module Selector — B1S05A

o Easy to switch the open condition, HPSMU, HCSMU, HVSMU,
and HVSMU via 100 kohm

e Upto20 A and 3000 V

High

G

£*1

HPSMU
HCSMU

Lo ¢

| o
HHVSMU -I::N]

100 kO

HPSMU

<

“"| [GNDU]
- v J
B1505A +
N1258A Module Selector or
N1259A Test fixture with option 300 Module Selector

()
Z
o
[t

Module selector is used to switch the measurement resource connected to the device under test
(DUT) automatically. The measurement resource will be HPSMU, HVSMU, or HCSMU. One
selector provides one switching channel.

The N1258A is used with a DUT interface such as your own test fixture and prober station.
The N1259A with option 300 is for the packaged device test.
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SMU Output Setting Limit Configuration
_ B1505A

Configuration

Main mee] Mndu\es] Module Selector | SHU GUtpUt ﬁ'é&\ﬁé"ﬁiﬁiit"sﬂ Event Log
SMU Output Setting Limits

Voltage Setting Limit: |3 kv =]
Current Setting Limit: |20 4 B

Apply |

Close

The SMU Output Setting Limit screen is used to set the upper limit of the SMU output
value and compliance value.

Voltage Setting Limit: Sets the upper limit of the voltage output value and compliance value.
Effective value: 200 V to 3000 V, in 100 V step.

Current Setting Limit: Sets the upper limit of the current output value and compliance value.
Effective value: 1 A to 20 A, in 1 A step.

Apply button applies the setting.
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Event Log

Configuration

4/11/2006 4:48:33 PM

Event Log |
Date/Time ] Message 1 D ] Process User Host
4/12/2006 3:00:35 PM  Configuration query completed. 110001 StaDaemon B1500user B1500A-0...
4/12/2006 3:00:29 PM  Service started successfully. 102001  StaDaemon  B1500user B1500A-0...
4/12/2006 2:25:56 PM  Service stopped successfully. 102002 AppSetup B1500user B1500A-0...
4/12/2006 2:00:41 PM Service started successfully. 102001 AppSetup B1500user B1500A-0...
4/12/2006 2:00:38 PM  Service stopped successfully. 102002  StaUpd B1500user B1500A-0...
4/12/2006 2:00:37 PM  Service started successfully. 102001 Stalpd B1500user B1500A-0...
4/12/2006 1:52:48 PM  Service stopped successfully. 102002 StaDaemon B1500user B1500A-0...
4/12/2006 12:44:00 ... Configuration query completed. 110001 StaDaemon B1300user B1500A-0...
4/12/2006 12:43:51 ... Service started successfully. 102001 StaDaemon B1500user B1500A-0...
4/12/2006 12:40:29 ... Service stopped successfully. 102002 AppSetup B1500user B1500A-0...
4/12/2006 12:14:57 ... Service started successfully. 102001 AppSetup B1500user B1500A-0...
4/12/2006 12:14:53 ... Service stopped successfully. 102002  StaUpd B1500user B1500A-0...
4/12/2006 12:14:52 ... Service started successfully. 102001 Stalpd B1500user B15004-0...
4/11/2006 6:30:48 PM  Service stopped successfully. 102002 StaDaemon B1500user B1500A-0...

2006 6:50:47 PM  GPIB timecut occurred.Int... 103008 StaDaemon B1500user B1300A-0...
4/11/2006 4:51:15 FM StaDaemon B1500user B1500A-0...
StaDaemon B1500user

B1500A-0...

The Event Log screen displays the event log.
Date/Time: Displays date and time of the event.
Message: Event message

ID: Process ID of the event

Process: Process name

User: User name. Windows login name.

Host: Host name of the BIS00A/B1505A

The Refresh button refreshes the event log.
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XSLT Filters

| Swtect 0L Style Shewt File %)
=) 5 = Eeri
File Dbt Display  Help -} o xs

[Category =] (D] Trg Idvd idvg
o -

= —
[ Device Parmmeters.
OS5 =
Oimct Cant Hold: [7 5 5
Discrote.
My Format:

[ VProgram Fies\A gleri B SO0 EasyEAPER T\ Uies et Ty mwas_indea_maca-cov. m (_frowse )

Apglicaton Test

I Export i My Format

Salact &ll

Unsebect All

tg_Vistop: (10000 W
Source: [FHUZHE =] F
| 5

Display Datn
sl

Trmg It E b
Click this button Tmg
qscvl
qecvl -
Highlight this li -
tghlight this line e S sy | o ] 5 [

The XSLT (XSL-Transformation, eXtensible Stylesheet Language Transformation) filter files are
used to export test records. The fifteen filter files listed below are stored in the
C:¥Program Files¥Agilent¥B 1500¥EasyEXPERT¥Utilities¥XSLT folder.

The following filter files are used for exporting the measurement data only.
meas-csv.xsl, meas-tab-sv.xsl, meas-xmlss.xsl

The following filter files are used for exporting the measurement data with the index.
meas-index-csv.xsl, meas-index-tab-sv.xsl, meas-index-xmlss.xsl

The following filter files are used for exporting the measurement data with the meta data.
meas-meta-csv.xsl, meas-meta-tab-sv.xsl, meas-meta-xmlss.xsl

The following filter files are used for exporting the measurement data with the index and the meta
data.
meas-index-meta-csv.xsl, meas-index-meta-tab-sv.xsl, meas-index-meta-xmlss.xsl

The following filter files are used for exporting all data including the test setup.
csv.xsl, tab-sv.xsl, xmlss.xs

Where, the meta data contains the test name, the setup name, the record time of the test results, the
device ID, the counter number, the flag of the test results, and the remarks on the test results.

Filter files that contain xmss in the file name export test record in the XML Spread Sheet format.
Filter files that contain csv or tab-sv in the file name use a comma or a tab for the data separator.

For more information, see online help or User’s Guide.
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To Enable System Controller

Agilent 10 Library Connection Expert

mm‘iﬁ“ a3 Tor e i%ﬁilﬂum
st i e
Cosec <R s
Fie_Ooton =
VI e B orme =)
Start FasyEXPERT Lasinkoctes : |
Ighw-w"olvml
SO merface B ==y ¥
& ghent Connection bgert — =lek R =
Fle Edit View 1/O Configuration Tools Help :
3 = ST e Flauts et retment coreioe 1o T rafay
; e
= B, s10a000e ot

S Reboot Required (=]
wwWD‘GWMWOMMWINW
i Re s effect. Would you ke
10 rebost sow?
[ee—— 8 e
Boohcatord before resiey S
nt e
5 [ connact? Corrucson Expart wll not pe vbie 1 ofer sppicatong urtl fe
g et s s wosce
0 om da ] get deven?
™
Whare cam [ fing ol ot Fome TRCET mOrk vO, have e
0 DITramy g empies?
Imn...l Babaotister | Cancel Chmges | weln |

At VISA 1 oy VESA iy

To control external GPIB devices, the B1500A/B1505A must be set to system controller. Exit the
EasyEXPERT, and close the Start EasyEXPERT window. After that, launch the Agilent Connection Expert by
clicking Start, All Programs, Agilent IO Library Suite, and Agilent connection Expert.

On the Agilent Connection Expert, change the GPIB configuration of the BIS00A/B1505A.
*Select GPIBO.

Click Change Properties... button.

*Change GPIB address to 21 that is the typical address number for the system controller.
*Check System controller box.

*Click OK button.

*Reboot the BIS00A/B1505A.
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To Start Desktop EasyEXPERT

(GPIB Communication —————————
 oine ——————————————————
TTHES O] WISA interface 100 |GPIEO 'I
i Octon GPIB address: |7 vl
Start EasyEXPERT « offine ——
Model: |B1SO0A  »
3 B1500A _ (O] =] Ok Cancel
File | Option

E xecution Mode

EasyEXPERT Database »

Database Backup Creation Wizard

Database Restoration Wizard

Mave To

Backup EasyE<PERT Datahase
Bestore EaspE<PERT Database
Move EasyEXPERT Datahase |

EasyEXPERT Database Path:

Important: [f-#Usere1 Browse..
To set the same configuration as the B1500,
copy the following file from B1500 to your PC. _ Cancal |

4

The location must be the same.

¥Documents and Settings¥All Users¥Application Data¥Agilent¥EasyEXPERT¥Service¥OfflineConfiguration¥UnitConfigB1500A.xml
¥Documents and Settings¥All Users¥Application Data¥Agilent¢EasyEXPERT¥Service¥OfflineConfiguration¥UnitConfigB1505A.xml

To open the Start EasyEXPERT window, click Start > Programs > Start EasyEXPERT menu. This
window provides the Option menu used to open the following dialog box.

Gpib Communication:

Select Online if the B1500A, B1505A, 4155B/C, or 4156B/C is connected to your computer and you
want to control it via GPIB. Or else select Offline.

Database Backup Creation Wizard:

Use this wizard to create the EasyEXPERT database backup (xdb file).

Database Restoration Wizard:

Use this wizard to restore the EasyEXPERT database backup. The wizard can restore the xdb file or
the backup which is a copy of the folder that contains the EasyEXPERT database.

EasyEXPERT Database:
Specify the EasyEXPERT Database path if you want to move the database to the other folder.

To launch Desktop EasyEXPERT, click the Start EasyEXPERT button.

Note: Desktop EasyEXPERT supports most of the EasyEXPERT functions. However, some
functions are not supported on an external computers due to differences in hardware and so on.

Note: For the installation procedure, see the readme file stored in the Desktop EasyEXPERT CD-
ROM.

Note: For the offline mode. To use the same module configuration as the BIS00A/B1505A, copy
the UnitConfigB1500A.xml/UnitConfigB 1505A.xml file to your PC which the Desktop
EasyEXPERT runs. The file is stored in the BIS00A/B1505A hard disk drive. The location is
shown in the slide. The file must be copied to the same location in your PC.
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To Use 415x Setup File Converter

Import

(file extension: MES or DAT

4155/4156 setup file
(file extension: XTS)

EasyEXPERT setup file
)

[SetupFileConverter.exe

Execution example:

C:¥Mydata>SetupFileConverter.exe setupl.dat
C:¥Mydata>SetupFileConverter.exe *.mes

You can reuse the 4155/4156 setup file (MES file or DAT file) for the test using EasyEXPERT. This

is realized by Setup File Converter which has the function to create the XTS file by converting the
MES or DAT file to the EasyEXPERT format. This executable file is stored in the following folder.

C:¥Program Files¥Agilent¥B1500¥EasyEXPERT¥Utilities

You can execute the setup file converter on the Command Prompt as shown below. If you want to
use the Windows desktop instead of the Command Prompt, see the next page.

1. Create your working folder (for example, C:¥415xdata).

2. Copy your MES or DAT files to this folder.

3. Copy SetupFileConverter.exe file to this folder.

4. Launch the Command Prompt.

5. Go to your working folder (for example, C:¥> cd 415xdata).

6. Execute SetupFileConverter.exe as shown in the following example.
C:¥415xdata> SetupFileConverter.exe *.MES

This example converts all MES files in your working folder to the EasyEXPERT setup file format,
and creates the XTS files in this folder.

Note: If you execute the setup file converter without the parameter, the help message will be
displayed.

Note: The setup file converter provides some options. See User’s Guide or online help for the
options.
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To Use 415x Setup File Converter
1. Drag and drop the shortcuts of the MES/DAT file on

nthe shortcut of the Setup File Converter.

3. XTS file and shortcut are created.

2. File conversion is executed and system message is displayed.
ol

SetupFileGonverter.exe : Uersion A.A3Z.18

Start Conversion : E:\Documents and Settings\nGIL4155.RGILENT\Desktup\R.
ES1.DAT

ExportFile ¢ E:\Documents and Settings\AGIL4155.AGILENT“\Desktop-RE|

Setuplersion : HP4155_CB2 .24
Conversion successfully completed.

——— Press Enter key to guit.

You can perform the file conversion on the Windows desktop as follows.

1. Create a shortcut of the SetupFileConverter.exe on the desktop.

2. Copy your MES/DAT files to the desktop.

3. Drag and drop the shortcuts of the MES/DAT files on the shortcut of SetupFileConverter.

This starts the file conversion and displays the system message. And if the conversion is completed
successfully, the setup file converter creates the XTS files and the shortcuts on the desktop.

Note: The setup file converter provides some options. See User’s Guide or online help for the
options.
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=Y Aeilent 4155/4156 Setup File Gonverter for Windows

File  Help

- FSelect | P Convert 3 Glear

To Use 415x Setup File Converter

Click [Start] — All Programs — Agilent BISO0A EasyEXPERT
— 4155,4156 Setup File Converter

Create XTS for:

& B1500A
O 41558/C
) 41558/C with HPSMU
O 4156B/C
) 41568/ with HPSMU

Selected Files:

C¥YTHGM.MES

Start Conversion @ C:¥VTHGM.MES

ExportFile T Cr¥VTHGM.xts

SetupVersion : HP4155_C03.10
Conversion successfully completed.

1=

To create XTS file:

The following procedure converts the 4155/4156 setup file (DAT or .MES) and creates the .XTS file

in the folder the setup file is stored.

1. Click Select icon, or click File > Select Files to open the Select 4155/4156 MES Files or DAT

Files dialog box.

2. Specify the 4155/4156 setup files to convert. Multiple files can be selected.
3. Click Open on the Select 4155/4156 MES Files or DAT Files dialog box.

4. Click Convert icon, or click File > Convert Files.

To read XTS file, use the import function to read the created .XTS file on the EasyEXPERT.
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