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Introduction

This Wavevue Training document consists of hands-on application tutorials. By following these
tutorials, each student will learn everything necessary to immediately begin making
measurements using the Wavevue Measurement Studio Software. The modules start with the
fundamentals and grow in sophistication with each lesson. After the student has completed the

last module, he/she will have created an entire measurement project that can be used as a
model for future requirements.

Requirements

= PC running Windows 98 or 2000 (SP1) with Wavevue installed
= Wavevue Instrument Edition software key

= Some sections require Nucleus 2.1 (or later) installed. These sections involve wafer
stepping. However, the majority of this tutorial does not require Nucleus.
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Application Modules

The tutorials in this training document consist of the following Application Modules:

Application Module 1: Create a New Project / Save Your Project
» Provides instruction on how to create a new Wavevue project.

Application Module 2: Set Up Your Instrumentation

» Provides instruction on how to select the proper instrumentation drivers, how to
configure the drivers, and how to view the configured instrumentation and accessories.

Application Module 3: Set Up Your Devices

= Provides instruction on how to create Wavevue virtual devices to model your physical
devices.

= Provides instruction on how to save the Wavevue project, understand the different
components of a Wavevue project, how to organize the project components.

Application Module 4: Set Up Your Connections

= Provides instruction on how to configure Connections to bind parameter analyzer
channels to device ports, and how to control switch matrices and other miscellaneous
test instruments.

Application Module 5: DC-IV Measurement Set Up
= Provides instruction on how to configure DC-IV Measurement settings.

Application Module 6: Use the Script Editor

» Provides instruction on how to create measurement scripts using the Script Editor.
Begins with a simple DC-IV Measurement, and then increases the functionality by
sequencing several IV measurements on the same device. Runs the measurement
scripts and provides a general overview of the Script Editor’s other capabilities.
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Application Modules (continued)

Application Module 7: Wafer, Reticle and Subsite Set Up

» Provides instruction on how to define your wafer setup, how to define your reticle setup,
and how to define your subsite setup. Also describes how to create a wafer walk script
using the Script Editor. Finishes by running the created wafer walk script.

Application Module 8: Viewing Your Data

» Provides instruction on how to view an existing report, how to define a new layout, how
to set up a new report, and how to create a Wafer Map report.

Application Module 9: Data Management

= Provides instruction on how to use the Data Manager, how to filter data from one data
file, and how to combine and filter data from two data files.
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Where to Get More Information

Wavevue Manual: Software manuals are shipped with the software and are available
separately from Cascade Microtech, Inc.

Wavevue Training: Cascade Microtech offers Wavevue training approximately once a month at
the factory. These classes provide comprehensive hands-on training for the use of the
Wavevue Measurement Studio software solution.

Customer Support: If you purchased your Cascade Microtech product from a third-party
vendor, you can contact that vendor for service and support. Otherwise, you may contact
Cascade directly at 1-800-550-3279. Requests for sales, service, and technical support
information will receive a prompt response.

Note: When sending an email for technical support, please include information about the
hardware and software involved, plus a technical description of the problem, including how it
can be reproduced.
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Module 1

Create New Project

What you will learn in this Module:

1. How to create a new Wavevue project
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A. Create a New Project

1. On the Main Toolbar, click on the Start A New Project icon shown below.

File Configure Setup Measure Yiew

Script 0.5 to 26.5 GHz cal

Projact 3 @ @

Start new projectl

2. If you have a project currently open that you would like to save, then click Yes in the New
Project Confirmation box. Otherwise, click No.

NEW Project Confirmation @

b d Do you want to SAVE the existing Project?
\Q) before starting a NEW Project?

Yes Mo l Cancel l
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3. In the Open Project Files window, choose New Project and click Next. This will open a
new project.

Open Project Files ...

This dialog has three tabs.

Thd
. Wavevue = New - Select from the

. : predefined standard
On-Wafer Measurement Studio Version 4

projects.
- » Existing — use the explorer
_l_l"e“' Exidl] o] functions to browse for an
existing project.
E E E » Recent — Show a list of most
Passive Spar  FET Spar  Bipolar Spar recently used projects for
this user.

powered by Microvue Mext= |

4. Notification>New Project created successfully, hit Ok.

Notification

Newy Project CREATED successfully.
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Module 2

Set Up Your Instrumentation

What you will learn in this Module:

How to select your measurement instrumentation drivers
How to configure the instrument drivers for your specific setup
How to view your configured instruments and accessories

How to save your Wavevue project file

A N

How to understand the different component files of your Wavevue project

Microvue -12 -
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A. Set Up Your Instrumentation

In this example we will be making DC-IV measurements on a HEMT device. We will use an
Agilent E5270A Parameter Analyzer mainframe with four E5280A SMU plug-ins and a Cascade
12000 wafer prober.

1. On the Main Toolbar, click on the Configure the instruments icon shown below.

Configur £ -K* -E]DD @ & ﬂ @

qure the instruments|

2. On the Instrument Setup window Click on the Add button to add a new Parameter
Analyzer.

Instrument Setup

= All setup dialogs in
‘|| acd_][Rimove J[_clear | Wavevue use the same
format for managing
entries.

» Click the Add button to add
a new entry on the list.

= (lick the Remove button to
remove an entry from the
list.

= When the list is empty, the
dialog is gray (as shown).

| I Done
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3. The Add Instrument window shown below will appear. Select Parameter Analyzer from the
list on the left, then un-check the Create Name Automatically box and change the name to
something more meaningful like "SMU 1”. Click the Add button to continue.

Add Instruments
Select Instrument to add
Assign a name for the new Instrument
Network Analyzer
Parameter Analyzer
ISMU1
Wafer Prober
Switch Matrix Copy Settings from:
Temp Cortroller
Generic GPIB INone _vJ
Cancel Add
Microvue -14 -
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4. The Instrument Setup window below will show the Parameter Analyzer’s object

information.
|
» The instrument
44| 4| P | P> ]|SMuU L“ Add "Remove " Clear I setup dialog has
I three tabs:
Info I Address ] Custom

» Info (shown). Use

Instrument ldentification this tab to select the

Instrument Name Instrument Model type of instrument.
Shil 1 Agilent(HP) 414204, v
I IA;IIZI‘It((HP)) 41454, _AJ " Address (Shown
Instrument Type Agilent(HP) 41458 T b€|0W). Select the
[Parameter Analyzer Agilent(HP) 41564 GPIB address of the
Agilent(HP) 41568 instrument
Available Ports Agilent E5280 _ J - Custom Only
SMU Force : Triaxial Sgliert als .
SMU Sense : Triasial Keithley 236 v applies to some
instruments.
Serial Number

Done

5. Select the correct model number, E5280A, from the Instrument Model pull-down list. A
Reminder dialog will appear informing you that all of the other settings have changed to
the correct defaults for the selected model. Click OK to continue.
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6. Click on the Address tab and specify the correct GPIB address of the Parameter Analyzer.
In most cases Wavevue will auto-detect your GPIB card and will default to the proper
Interface Address. Wavevue also pre-selects the factory-preset address. Confirm the
Primary Address for your analyzer. The Command and Sweep Timeouts are defaulted to
reasonable values for the instrument model. Verify that all settings are correct for your
configuration.

Microvue

Instrument Setup

[«d <] » | »p][smu

v|| add |[Remove || clear |

Info Address I Custom |
- Communications -GPIB Configuration
‘¢ GPIB

National Instruments NI-483.2

" Serial

Sy Interface Addr I-O—EI
S eresy) Primary Addr |-21_L|
" LAN (via L A

Command Timeout |3 vl seconis
Syveep Timeout |100 vI seconis

Cance Done
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7. Click on the Custom to specify the channel number for the SMU plug-in. Select the slot
number for the SMU from the Channel pull-down. Note that for 2-channel SMU’s in the

E5270A mainframe, you always specify the higher of the two slots that the plug-in
occupies.

W« > prf[smu [ aga [Remove ][ clear ]

Info I Address Custom I

‘ rarameter Analyzer

Channel: |2 v I

Cance Done
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10.

We will now add the remaining Parameter Analyzer channels. Note that Wavevue treats
each channel of a Parameter Analyzer as a separate instrument for maximum configuration
flexibility. Click the Add button again. The Add Instrument window shown below will
appear. Select Parameter Analyzer from the list on the left, then un-check the Create
Name Automatically box and change the name to something more meaningful like “SMU
2"”. Select "SMU 1” from the Copy Settings from pull-down to save yourself some work.

Select Instrument to add

~Assign a name for the newy Instrument ———

Network Analyzer
[T Create name automatically

T ST
Parameter &nalyzer
it jsMu 2

Wafer Prober

Swyitch Matrix ACopy Settings from: -
Temp Controller
Generic GPIB ISMU 1 LI

Cancel Add |

By copying the existing SMU channel, all of the settings will be inherited. The only setting

we need to change for the new instrument is the Channel on the Custom tab. Change that
to 4 for the second SMU.

Repeat the process to add "SMU 3" and "SMU 4". In each case, copy the settings from
one of the existing SMUs. Set the Channels to 6 and 8 respectively.
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11. The last instrument we need to set up is the wafer prober. Click the Add button again.
The Add Instrument window shown below will appear. Select Wafer Prober from the list
on the left, then un-check the Create Name Automatically box and change the name to

something more meaningful like “*CMI 12000”. Click the Add button to continue.

Microvue

Add Instruments

Select Instrument to add

- Aszsign a name for the newy Instrument —

Network Analyzer

Povwver Supply [T Create name automatically

Parameter Analyzer

LCR Meter |chi 12000

i

Swyitch Matrix - Copy Settings from:

Temp Controller

Generic GPIB INone LI

Cancel . Add

-19 -
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12. The Instrument Setup window below will show the Wafer Prober’s object information.
Select CMI 12000 from the Instrument Model list. The program will warn you that the
configuration parameters have been reset due to the model change.

Instrument Setup

44| < » | »»|fom 12000 ~|[ add |[Remove |[ clear |

info; I Address | Custom |

~Instrument Identification -

Instrument Name Instrument Model

fcmi12000 |chi 12000 ~|
Instrument Type Instrument Options

I'Nafer Prober

Available Ports

Serial Number

Done
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13. Click on the Address tab and specify the communications settings. The default value of
“via COM" is correct for Wavevue and Nucleus running on the same computer. No other
settings are required for this communication mode.

Microvue

[« <] » | »»|femrz000

Info Address

- Communications
" GPIB
" Serial
" Parallel
(e via COM

' LAN (via DEOM)

Instrument Setup

Custom ]

~GPIB Configuration

Interface T"."DE

I."-l:atilzvrua! Instruments M-488.2 ~|

Interface Addr O .
Primary Addr |21 .

Command Timeout I:Z: 'I FeConds

Syveep Timeout |100 ¥ | zeconds

~Serial Configuration

COM Port |COM2

Cancel Done

21 -
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14. Click on the Custom tab to finish setting up the wafer prober instrument. We will keep the
default 8-inch chuck size.

A4 | > | »p[emz000 || add |[Remove || clear |

Info | address Custom! |

- Wafer Prober

Chuck Size: Ia 'I in.

- Simulate Mode

‘ [T Overide simulate mode for this instrument ‘

T
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15. The instruments are now all specified for this example. Click Done on the Instrument
Setup window. Check the Application Status window to make sure that all of the
instruments are set up correctly. It should look like the picture below. Make sure that the
four parameter analyzers are set to the same address, but that they all have different
channels specified.

B Application Status for user System Administrator o =1E3

| e

Configured Instruments and Accessories Print

I

Name | Type Model | adar | cust.. |interf... | Time

SMU 1 Parameter An... Agilent E52804 021 2 GPB 3

SMU 2 Parameter An... Agilent E52804 021 4 GPB 3

SMU 3 Parameter An... Agilent E52804 021 6 GPB 3

SMU 4 Parameter An... Agient E52804 021 8 GPB 3

Chl 12000 Wafer Prober Chil 12000 viaC...

< | @
Fies | Instrument| Calibrate | Measure |  Everts | Calendar

B. How to save your Wavevue project file

1. Now that we have setup our instrumentation, we should save our work by saving our
Wavevue project.

2. On the Main Toolbar, click on the Save Project icon shown below:

Project iﬂ =
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3. Since no project is currently defined, the Save Project As window will appear as shown
below. Note that the directory paths for the project component files are automatically set
to track the directory profile. You will need to specify the names of the component files.
In this case, we are going to give them all the same base name —“IV Wafer Example.”

Save Project As...

- Directory Structure -

{* Use Directory Profile paths:
O Use existing paths for all component files

Default

" Use Project Path for all component files
O Specify individual paths for each componert file

&

-~ Component Naming Options -

Set All Filenames to Project Name

| Revert All Filenames to old values ‘l

-Project .
Path: |C:iVavevue Data Name: [IV Wafer Example -pr d

* 7 Project Components \

= Componert b || Fierame —{oma? Jomit?
| Device Setup File dey |C:Wavevue Data =No Data= No I
= \Wafer Setup File wvaf |Clivavevue Data =MNo Data= Mo r
' Instrument Setup File isu  |CWavevue Data IV Wafer Example Yes r
Connection Setup File  [.con |C:Wvavevue Data =Mo Data= Mo i
B | CalMeas Setup File msu |CWVavevue Data =No Data= Mo r
e Report Setup File rsu  |C:Wavevue Data IV Wafer Example Yes r
iScript Setup File scp |CWavevue Data =MNo Data= No r
1[Fixture Setup File fsu  |CWvavevue Data =Mo Data= Mo r
§Cal Data File cal  |CWVavevue Data =Mo Data= Mo r
‘) &Meas Data File mea |C:WWavevue Data =No Data= Mo ]
Cancel Done

a) Highlight the “<Untitled>" value in the Project Name field and type “IV Wafer
Example.”

b) Click the Set All Filenames to Project Name button in the Component Naming Options.

4. Click Done. Wavevue will create all of the specified component files and also create a high
level project file to map them.

Microvue
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5. Note that the Files tab on the Application Status window has updated to reflect the new

project you have created. Specifically, Wavevue has created an Instrument Setup File and
a Report Setup File for your project.

Most Recent Files Accessed (Opened or Saved):

B Application Status for user System Administrator

Project  |CWavevue Datally Wafer Example prj

Instrument Setup File

isu

Connection Setup File

.con

CalMeas Setup File

msu

Report Setup File

rsu

Script Setup File scp |
Fixture Setup File fsu
Cal Data File cal l
Meas Data File mea

File Type File |File Name
Device Setup File dev
Wafer Setup File awvaf

C: Wavevue Datally Wafer Example.isu

C Wavevue Dataly Wafer Example rsu

®Files | instruments |

Calibrate |

Events ] Calendar

Note: As you proceed through this tutorial, you will be creating the other components of your
Wavevue project. At the end of each module, you will save your project, and Wavevue will
automatically create the new component file for that section.

Microvue
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Module 3

Set Up Your Devices

What you will learn in this Module:

1. How to create a virtual Wavevue device to model your actual device
2. How to save your Wavevue project file
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A. Set Up Your Device

In this example we will be making a device to test our HEMT on wafer. The standard Wavevue
devices don't include HEMTs, so we will use a normal FET instead, since the terminal names

are the same.

1. On the Main Toolbar, click on the Setup the device under test icon shown below.

4

=eN

{0l

2. On the Device Setup window Click on the Add button to add a new Device.

ﬂj_‘_l_ﬂl}_“ |!| Add "IQemove " Clear ]
ﬂl Done ﬂ
Microvue 27 -

All setup dialogs in
Wavevue use the
same format for
managing entries.

Click the Add button
to add a new entry on
the list.

Click the Remove
button to remove an
entry from the list.

When the list is
empty, the dialog is
gray (as shown).
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3. The Add Device Type window shown below will appear. Un-check the Create Name
Automatically box and change the name to something more meaningful like My HEMT".
Click the Add button to continue.

Microvue

Add Device Type

Select Device Type to add

Assign a name for the newv Device Type ——

[T Create name automatically

IMy HEMT
Copy Settings from:
{ |None l]
Cancel Add
28 -
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Device Setup

PRI

Device l Custom

- Attributes

l

| [[a0_|[Remove || clear ]

ICCAP |

3 TERM 3 POINT

Device Type |FET_3T_3P ~] I Terminals |3
Deseription Field Effect Transistor
AR ke ) Terminal |Label MNode Setup |
2 , 1 | Gate G True
D 2 Drain D True
"""" ' 3 Source S True

Graphic File |C: Program Files.. \WET_3T3P_Structure bmp

[V Show device hot click zones

4. The Device Setup window below will show the Device’s object information.

The device setup
dialog has three
tabs:

Device (shown).
Use this tab to
select the type of
device.

Custom. View the
custom properties of
the device.

ICCAP. View the
ICCAP settings for
the device.

Select the correct device type, FET_3T_3P, from the Device Type pull-down list. Note that
the naming convention of the Wavevue devices indicates the number of available device
terminals and the pads available on each terminal. Thus, the FET_3T_3P is a FET with all
3 terminals available and a single pad per terminal. A FETCS_2T_4P would indicate a FET
with the source hard-connected to ground and dual Kelvin pads on each of the other
terminals. All of the other settings on the tab will change to reflect the selected device.
FETs have no custom properties, so the Custom tab will be blank and the ICCAP settings
are for reference only and can’t be edited. Examine those tabs if you wish, then click Done

to continue.

Microvue
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B. How to save your Wavevue project file

1. Now that we have setup our device, we should save our work by saving our Wavevue

project.

2. On the Main Toolbar, click on the Save Project icon.

3. Since no filename is currently defined for the device setup file, the Save Project As window

will appear. Click the Set All Filenames to Project Name button and Wavevue will

automatically name the device setup file to match the rest of the project. Click Done and
Wavevue will display a dialog for you to confirm that you wish to overwrite the existing

project files.

4. Note that the Files tab on the Application Status window has updated to reflect the new
device setup file you have added to the project.

Microvue

B Application Status for user System Administrator EH: X

—%Moﬁ Recent Files Accessed (Opened or Saved):

Project IC:'lWavevue Datally Wafer Example prj

File Type File |File Name
Device Setup File dev |C:WVavevue Dataly Wafer Example.dey

i =ible

Instrument Setup File

C:Wavevue Datally Wafer Example.isu I

onnection Setup File
CalMeas Setup File msu

Report Setup File rsu | CWavevue Dataly Wafer Example.rsu
Script Setup File Scp
Fixture Setup File fsu
Cal Data File cal

Meas Data File mea

®Files | instrumerts | Calibrate | Measure | Everts |  Calendar
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Module 4

Set Up Your Connections

What you will learn in this Module:

1. How to set up a Connection to define your Parameter Analyzer channel to Device mapping
2. How to add switch matrix and other instrument control to your Connection

3. How to save your Wavevue project file
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A. Set Up Your Connection

In this example we will first be making a default connection setup for our HEMT device on
wafer. It will assume that we have hard-wired connections from our SMU outputs directly to
individual probe needles or a probe card. Then we will examine how we could add switch
matrix control to the connection.

1. On the Main Toolbar, click on the Setup the connections between the device and the
instruments icon shown below.

Configuration - m -K* g YM Output ] %% l:
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2. On the Connection Setup window Click on the Add button to add a new Connection.

Connection Setup

[ <] v >

Derived I
from:

[Ladd |[Rfmove || ciear |

Cancel

Done

Microvue
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All setup dialogs in
Wavevue use the
same format for
managing entries.

Click the Add button
to add a new entry on
the list.

Click the Remove
button to remove an
entry from the list.

When the list is
empty, the dialog is
gray (as shown).
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3. The Add Connection window shown below will appear. Un-check the Create Name
Automatically box and change the name to something more meaningful like “My HEMT
Basic”. Note that if you have more than one Device Type defined, you must make sure

you have the correct one selected in the Based upon Device pull-down. Click the Add
button to continue.

Add Connection

Select Connection to add

Assign a name for the neww Connection

Connection

[T Create name automatically

lM'y' HEMT Basic

{Copy Settings from:

INone l]

—Based upon Device

[My HEMT e I

Cancel Add
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4. The Connection Setup window below will show the Connection’s object information.

Connection Setup

= The connection

11' _4_]_}Jm ]My HEMT Basic _v_l | Add ”Remove " Clear | .
setup dialog has
Setup I Wizard ] Test ] three tabs:
Device to Instrument Bindings
| Hem Terminal Connection - Setup (ShOWﬂ). Use
1 |cate SMU1 - 2 _thls tab to make the
2 |orain SMUZ: 4 instrument to device
>3 [source ~ terminal bindings
SMU 1 2 i
Bt ia and to |mplement
connection
[~ crasing | commands.

» Wizard. Graphical
tool to assist in
setting up switch
matrix control.

= Test. View the

ICCAP settings for
the device.

Command Ediit

| Add ” Remove ll Clear &ll | Move Up Il Move Downl

Derived ]MY HEMT

o ) o ]
from: - -

5. Select the appropriate SMU to tie to each of the device terminals in the Device to
Instrument Bindings pull-downs. For this simple example, we won't use the Connection
Commands grid in the lower half of the tab. You can examine the Wizard and Test tabs as
well, but we won't be using either of those at this time. Click Done once you have verified
the SMU assignments.
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B. How to save your Wavevue project file

1. Now that we have setup our connection, we should save our work by saving our Wavevue

project.

2. On the Main Toolbar, click on the Save Project icon.

3. Since no filename is currently defined for the connection setup file, the Save Project As
window will appear. Click the Set All Filenames to Project Name button and Wavevue will
automatically name the device setup file to match the rest of the project. Click Done and
Wavevue will display a dialog for you to confirm that you wish to overwrite the existing

project files.

4. Note that the Files tab on the Application Status window has updated to reflect the new
connection setup file you have added to the project.

Microvue

—%Moﬁ Recent Files Accessed (Opened or Saved):

BB Application Status for user System Administrator | 1:@

Project IC:'lWavevue Datally Wafer Example prj

File Type

File

File Name

Device Setup File

dev

C:WWavevue DatalV Wafer Example.dey

Wafer Setup File

awvaf

.con

T
[ Connection Setup File
niSah iR an bl Sm—

C:WVavevue DatalV Wafer Example.con |ﬂ

Report Setup File

rsu

Civavevue Dataly Wafer Example rsu

Script Setup File

scp

Fixture Setup File

fsu

Cal Data File

cal

Meas Data File

mea

®Files | |nstrumerts

]Ca

librate ] Measure ] Events ] Calendar

37 -
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Module 5

DC-IV Measurement Set Up

What you will learn in this module:

1. How to set up a basic FET curves measurement
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A. DC-IV Measurement Set Up

In this section, we will be setting up a basic FET curves measurement to characterize our
HEMT.

1. On the Main Toolbar, click on the Setup DC IV Measurement icon shown below:

+— 5:::: H -
Meas Setups + = 2

2. On the DC IV Measurement Setup window Click on the Add button to add a new
measurement setup.

DC IV Measurement Setup
[ | > [»] | =

[Cear | » All setup dialogs in
Wavevue use the

same format for
managing entries.

» (Click the Add button
to add a new entry on
the list.

= (Click the Remove
button to remove an
entry from the list.

=  When the list is
empty, the dialog is
gray (as shown).

l | Done

Microvue -39 - April 8, 2004



Wavevue Measurement Studio Training Tutorial

3. The Add DC IV Meas window shown below will next appear. Un-check the Create Name
Automatically box and type "HEMT Curves” in the field. Note that if you have more than
one Device type defined, you need to select the correct one from the Based upon Device
pull-down. Click Add to create the DC IV Measurement setup object.

Add DC IV Meas

Select DC 1Y Meas to add

Parametric DC

[T Create name automatically

Assign a name for the new DC IV Meas ———

IHEMT Curves

Copy Settings from:
{ INone

[My HEMT

I»Based upon Device:

Cancel

Add

Microvue -40 -
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4. The DC IV Measurement Setup window will re-appear with the default settings for the new
setup. Note that you can only view the settings for one device terminal at a time. Either
click the terminal in the picture on the right, or click the corresponding row in the Select
column on the upper right to select the active terminal.

DC IV Measurement Setup = The DC1V
_4_4_] _{J_)_J!L' IHEMT Curves LI | Add ||Remove || Clear | measurement Setup
setip |  asveces | Desey | dialog has three
tabs:
: Terminal Label | Select
LT—[! ; gf;fn » Setup (shown). Use
1 3 Source this tab to set up
[ -—‘:: the parameters for
each device
5 ﬁ - Selected Channel Names terminal
]Gate Yy vV |y v Im& v .
FET o e | = d—h” I,‘L' - —olti N = Advanced. Settings
3 TERM 3 POINT ahular data for selected channel in Engineering notation f
or advanced swee
-Stimulus Response tlmlng and pulsed p
Force |Voltage vl [T Pulsed Measure Current v
= , , measurement
" Fixed Integration Im
& Sweep |Linear L' |Single l_l Range Cortrol lLimited ALt LI I1uA LI - DiSp|ay. Settings
;‘;‘lﬁ‘:iz = = Compliance |1 | jme ~ for the parameter
P .
Stimulus Values (SO Coo\r/nv:;i’ance I et iissc .'_l IpW L] analyzer and Vlrtual
mmm Order Wavevue display
ID . | Loop Order Position  |Outer vI mOd €s and d
Channel ON order 1 vI summary of the
ICCAP settings for
EENIEE the measurement.

5. Set up the Gate terminal as follows:

a. Select “Voltage” from the Force pull-down in the Stimulus box

b. Click the “"Sweep” button in the Stimulus box to select a voltage sweep

C. Select “Linear” and “Single” from the pull-downs to the right of the “Sweep” button to
select a single-ended sweep with linear point spacing.

d. In the Stimulus Values grid, enter “-2" in the Start column, “0” in the Stop column,
and “0.4” in the Step column. Wavevue will automatically calculate the number of
points for you.

e. The Measure pull-down in the Response box should automatically default to “Current”
when you selected to Force “Voltage”.

f.  Select “Limited Auto” and “1uA” for the Range Control in the Response box

g. Select “1” and "mA” for the Compliance in the Response box

h. Select “"Outer” for the Loop Order Position in the Order box

i.

Select “1” for the Channel ON order in the Order box
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DC IV Measurement Setup
A r o] e curves ~|  [Lad |[Remove ||_clear |
Setup I Advanced ] Display I
Terminal Label I Select
1 Gate ]
2 Drain
3 Source

- Selected Channel Names 7

[Drain [va L”V L”ld L’ |mALI

3 TERICIE3TPOINT [V Tabular data for selected channel in Engineering notation
- Stimulus -Response
Force m [ Pulsed Measure m
" Fixed Integration Im
i< Saee =S =l Jsinge =] | ange corto |Limted 2ute v ] [tua ~]
e ftree [0 ___ A ]
] “Stir;\ui{,ls'k/»aiues (V) 1 Cz\r,nv;:ance INOt Hsed _vJ IpW LI

i,

‘. - Order

NENC 5 04

5 Loop Order Position ||nner v I

Channel ON order |2 v I
| Cancel ‘l I Done ‘l

6. Set up the Drain terminal as follows:

a.
b.
C.

d.

o

—Ta ™

Microvue

Select “Voltage” from the Force pull-down in the Stimulus box

Click the “Sweep” button in the Stimulus box to select a voltage sweep

Select “Linear” and "Single” from the pull-downs to the right of the “Sweep” button to
select a single-ended sweep with linear point spacing.

In the Stimulus Values grid, enter “0” in the Start column, *5” in the Stop column, and
"0.1” in the Step column. Wavevue will automatically calculate the number of points
for you.

The Measure pull-down in the Response box should automatically default to “Current”
when you selected to Force “Voltage”.

Select “Limited Auto” and “1uA” for the Range Control in the Response box

Select 500" and “"mA” for the Compliance in the Response box

Select “Inner” for the Loop Order Position in the Order box

Select “2" for the Channel ON order in the Order box

-42 - April 8, 2004



Wavevue Measurement Studio Training Tutorial

DC IV Measurement Setup
« | »|» |HEMT Curves | [ add |[Remove |[_clear |
Setup I Advanced ] Display |
Terminal Label | Select
1 Gate ]
2 Drain |
3 Source ACTIVE
- Selected Channel Names
o [vs  =lfv =lls =] |ma <]
FET
3 TERM 3 POINT [V Tabular data for selected channel in Engineering notation
-Stimulus -Response
Force IVonage vl [ Pulsed Measure ICurrent vl
¢ Fixed Integration IMedium vl
" Sweep IL‘"’f ar .LI I*”"—”’3 _'.J Range Cortrol ILimned Auto ﬂ l1uA .LI
L — |Gate v
S‘yncSwen.ep Compliance |500 L.I lmA Ll
" Discrete List Poeriy
i Stimulus Values (V) | Compliance I bict:1s=d L] l P El
’. - Order
AL
I Loop Order Posttion  |Inne
’ Channel ON order |3 v]
ancel M I Done

7. Set up the Source terminal as follows:
Select “Voltage” from the Force pull-down in the Stimulus box

Click the “Fixed” button in the Stimulus box to select a fixed voltage
In the Stimulus Values grid, enter “0” in the Value column (this effectively sets the

a.
b.
C.

d.

Q

Microvue

SMU to ground).

The Measure pull-down in the Response box should automatically default to “Current”
when you selected to Force “Voltage”.

Select “Limited Auto” and “1uA” for the Range Control in the Response box

Select 500" and “"mA” for the Compliance in the Response box
Select “3” for the Channel ON order in the Order box
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DC IV Measurement Setup

[ <] > | 2]

Setup

|HEMT Curves

Advanced

I

&

Display ]

| add |[Remove || clear |

~Sweep Control

Abort Method |Never

Holdl IU~UUE+UU Sec
Delay IUDOE*'UU Sec

&

DELAY

HOLD /2

~Pulse Parameters

Width |0.EICIE+EIEI Sec

Peripd [0.00E+00 Sec

Base IU Y

p———{ PERIOD

g0 WIDTH
J_|_u BASE
........ ZERO

Cancel I ] Done

8. All of the default settings on the Advanced tab are fine in this case. Leaving the Hold and
Delay values at the default values of 0 results in the fastest possible measurements.

Microvue

44 -

April 8, 2004



Wavevue Measurement Studio Training Tutorial

DC IV Measurement Setup
« | »|» [HEMT Curves | [ add |[Remove |[_clear |
Setup ] Advanced Display I
~Instrument Display ——————————————  ~ Wavevue Display
Display Mode: IList Mode v ] K-axis - axis
Parameter: I\/d Ll IId L’
If Plot Mode is selected, the o
Parameter Analyzer graphical Sl lV LI |mA L]
display will be set up to match the - - -
virtual Yavevue display Blativin: l"‘ |‘~‘
Plot Max. [m |m
Autoscale? v v
I Set to Default Values ﬂ
-ICCAP Inputs and Outputs -
DCIY: INPUT: ¥g v G GROUND <instr= 0001 LIN 2 -2 06 04
DCIY: INPUT: ¥d % D GROUND <instr> 05 LIN 1 0 5 51 041
DCIV: INPUT: ¥s ¥ S GROUND <instr= 0.5 CON 0
DCIV: OUTPUT: Ig | G GROUND <instr= M
DCIV: OUTPUT: Id | D GROUND <instr= M
DCIV: OUTPUT: Is | S GROUND <instr= M
| Cancel ]I I Done “

9. The Display Mode setting in the Instrument Display is irrelevant for our E5270A
mainframe, since it doesn't have a display. But set up the Wavevue Display as follows:
a. Select “*Vd” from the X-axis Parameter pull-down
b. Select “Id” from the Y1-axis Parameter pull-down
C. The rest of the settings are fine with their default values.

10. Once you have completed setting up the DC IV measurement, click Done to continue.

11. Save your project in the same manner as all of the previous sections.

Microvue
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Module 6

Use the Script Editor

What you will learn in this Module:

1. How to easily create measurement scripts using the Script Editor
2. How to run the measurement script
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A. Creating a DC IV Measurement Script

We will build our test script in stages and will test each stage before adding additional levels of
complexity. In general, this is a good strategy, as problems with a script become more
challenging to solve as the script becomes more complex.

Note that while Wavevue automatically generates calibration and measurement scripts for
many types of measurement, this is not the case for DC IV measurements. Because the same

DC IV measurement can be performed with different connection setups, Wavevue has no way
to guess the correct one.

1. On the Main Toolbar, click on the Edit Scripts icon shown below:

I Edit siints
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2. On the DC IV Measurement Setup window Click on the Add button to add a new
measurement setup.

Script Setup

RIS

Script Editor l Advanced

|

| [

e,move'";.clear I

Calibrations

HEoc oy

o Y

Microvue
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All setup dialogs in
Wavevue use the
same format for
managing entries.

Click the Add button
to add a new entry on
the list.

Click the Remove
button to remove an
entry from the list.

When the list is
empty, the dialog is
gray (as shown).
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3. The Add Script window shown below will next appear. Un-check the Create Name
Automatically box and type "HEMT Curves” in the field. Click Add to create the script.

Add Script

Select Script to add

Assign a name for the new Scri

[T Create name automatically
IHEMT Curves
Copy Settings from:
|V |None :_l
Cancel Add
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4. The DC IV Measurement Setup window will re-appear with an empty script.

Script Setup

A4 p [ 2] e curves ~| [2a JFenove[ce= ] | * The Script setup
Script Editor I Advanced I dlalog has tWO tabs:
Caligrations = Script Editor
pEss e ek (shown). Use this
RS tab to write the
w DC Curves .
oo script
IT s-Parameters =  Advanced.
R oft Additional data
g:ﬁg“:”" control and
iI n Sweep .
— instrument setup
parameters
Eociv I
Layouts
Filing
Automation
Wafer
Programming
Global Yariables
— Check Syntax I | Execute I
Ltilties
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5. Click the Measurements group button, then click the DC IV icon to activate the IV
Measurement setup wizard. The DC IV Measurement wizard shown below will appear.
Change the default DC IV Meas Data object name to something more meaningful like
“"HEMT Curves”. Click the Add Connection button to add the default connection to the
measurement. Click OK to exit the wizard and add the new measurement to the script.

DC IV Measurement ...

Select the setup ohject to use.

-Main Setup

Type in @ name of your choice for the meas data object.

DC IV Meas Setup |HEMT Curves

I DC IV Meas Data | HEMT Curves

-Export Setup

MDM Export Filename: INone

- Connection Setup

DC IV Connect Setup IMy HEMP Basic

-l

Clear List

Add Connection

Multi-connection List:

My HEMP Basic

Cancel

OK
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6. The script setup window will now appear as below where the wizard has added a DC IV
measurement to the script.

Microvue

ﬁ‘l _(J_)Ji] IHEMT Curves

Script Editor l Advanced

Calibrations Meas DCIV
Measurements

* Standard DC
*-DC Curves Lxbeule
%5 End Meas
- Dc off
ﬁs-Parameters
TIRF Off

TI RF On Hold
TI RF On Sweep
Fpcey

Eoc v zero

Eociv

Layouts
Filing
Automation
Wafer

Connect = My HEMP Basic
Setup = HEMT Curves
Data = HEMT Curves

Programming

Global Yariables
Litilities

Check Syntax | |

Execute I

Cancel

| Done I
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7. Click the Advanced tab and examine the settings there. The default values are fine for this
script so we won't change any of them.

Script Setup

ﬁl _{Jﬂm lHEMT Curves

Script Editor Advanced

| [[av_|[Remove || ciear |

-~ Data Management

Script Data: lCIear Data Collection

#

-Script Optimization

Instrument Setup: [V Setup prior to each measurement

l cancel

Done

|

8. This completes our basic measurement script. Click Done. Note that the Script will now

appear in the Script pull-down list on the Main Toolbar.

9. Save your project in the same was as the previous examples.

Microvue
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B. Running a DC IV Measurement Script

We will now run our basic script to make sure the HBT Curves measurement works. Note that
Wavevue will simulate the data in the screen shots for this example.

1. Align the probes over your test device and bring them down to contact the device. Since
the script doesn’t contain any prober control commands yet, this step must be performed
manually.

2. Select the "HEMT Curves” script in the Script pull-down menu on the Main Toolbar and
click Run.

File Configure Setup Measure View Tools

Script  HEMT Curves ~ |RUN| Livout

= ' ; = Ny
Project .]] @l @ Files E Rwe S@Bd Scr'pt] %
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3. The Measurement Information screen shown below will appear next. This screen is used
to enter descriptive information that will identify individual test data in your data archive.
Note that required fields are shown in white while optional fields are gray. Any fields that
contain a tag value in angled brackets (such as <UserName>) will be automatically filled in
by the system at the time of measurement. Also note that some fields are free for typing
while others are pull-down lists of fixed values.

Titles and Tags I

Measurement Information Entry

Device Tag File ]C: Program Files\MicrovueiVavevue'Device Tags'DeviceTags tx | - ]

Generic Title Lines

TITLE1 |¥avevue Wafer Example

TITLE2 |

TITLES |

: bevi'é_e_’Tags

‘ Tag Hame Tag Value

| OPERATOR =UserName=
TIME =TestStartTime=

| DATE <TestStantDate=
PART NUMBER PNOO1
SERIAL NUMBER SN101
SYSTEM NAME System 1
CALIBRATION SOLT
DEVICETECH
WAFER NUMBER oo
WAFER DIA WaferDiameter=

| FLAT LOCATION <WaferFlat=

p  LOT NUMBER LOT 10
| TEST NAME

[ Display required tags only

| Entry required

Entry not required

Cancel Done

4. Enter or select values for all required fields and any optional ones you wish to specify.
Click Done. Note that clicking Cancel will abort the entire script.

Microvue
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5. The DC IV Measurement Data window will appear next with the measurement results.
Note that this data was simulated by Wavevue simply to give you an idea of what the
display would look like.

~X DC IV Measurement Data

DC IV Measurement: HEMT Curves
70
' '
L s L
@ : o
'
' ' ' '
£
1 ' v v V v
— ' ' ' ' ' '
% @ foem - b B
= : ' ' H : H
=
b k) R [ e—— leceee decacdlacana locaaa Lacaa
v ' v v V v
' . I ' I '
v v T v T
' ' ' ' ' '
B Ry e e T ey e
\ ' ' ' ' '
' ' ' ' '
' ' ' ' '
10 bt S et A R Gl i e e
' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' '
o ' ' ' ' ' '
oo 05 10 15 20 25 30 35 0 +5 50
W ()
Vs Vg vd Ig Id Is Hotes
(4] 4] o [2:N] (R) [2:N]
0.000 0.000 4.100 10zZ.0E-6 62.5E-2 6Z.6E-2 ~
0.000 0.000 4.z200 102.0E-6 62.5E-2 6Z.6E-2 i
0.000 0.000 4.200 104.0E-6 62.5E-2 6Z.6E-2
0.000 0.000 4.400 105.0E-6 62.5E-2 6Z.6E-2
0.000 0.000 4.500 106.0E-6 62.5E-2 62.6E-2
0.000 0.000 4.600 107.0E-6 62.5E-2 62.6E-2
0.000 0.000 4.700 103.0E-6 62.5E-2 62.6E-2
0.000 0.000 4.300 109.0E-6 62.5E-2 62.6E-2
0.000 0.000 4.900 110.0E-6 62.5E-2 62.6E-2
0.000 0.000 5.000 111.0E-6 62.5E-2 62.6E-2 .
v
Measurement done. Setup:  |HEMT Curves

6. A file browser window will next appear where you can save your measurement file. If you
wish to save your data, type the filename here and click Save. Since this was only a test
run, you can also click Cancel to leave this menu.

7. This verifies our HBT Curves measurement script. You can click the “X” button in the
upper right corner of the measurement display window to close it.
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Module 7:

Wafer Reticle and Subsite Setup

What you will learn in this Module:

How to define your wafer setup

How to define your reticle setup

How to define your subsite setup

How to create a wafer walk script using the Script Editor

A N

Test the wafer walk script by running it
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A. Wafer Set Up

We will now leave the Script Editor for a moment in order to define our wafer setup. Itis
necessary to know the physical attributes of the wafer to translate reticle coordinates into

actual physical coordinates for the wafer prober.

1. From the Main Toolbar, click on the Setup Wafer Map icon as shown below.

gt

wafer mapsl

Configuration ﬂ 'K* = @[

Setup|

2. Click the Add button in the Wafer Setup window to add a wafer setup. Un-check the
Create Name Automatically box in the Add a Wafer Setup window and type “IV WAF 1”

into the name field. Click Add.

Add a Wafer Setup

Select Wafer Setup to add
_ ~Assign a name for the new Wafer Setup ——
Wafer

[T Create name automatically

[IV WAF 1

— Copy Settings from:
INone LI
Cancel Add
Microvue -59 -
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3. The Wafer Setup window shown below will display the default settings for the new wafer
setup. Make the following changes to the settings in the Wafer tab:

Microvue

Wafer Setup

|| add | [Remove || clear |

I Scan and Anchor ]

|
Test Limit 195 mm

44| | > | »p][vwer
Wafer | Reticle
- Diameter - Locator
Units mim v Type
a Physical 100 v ! mm Length

Nucleus

Flat

v

Position lSouth v l

121 mm

l

- itinn
Row |4 Col |4 |

|Row: 9 [Cal: 8 [x%: 82.286

|¥: 98.439

Dynamic Wafer Setup Yiew

Al

s =R

=

E > ’ >
i N (0,0) [
L i 5\ _! Coordinate Scan
1 ) I System Seqguence
FS 14 oo e e i e i ; |
v Qi ' E | _._ k
\"s ‘ ‘ ‘ ,';1{ ’ 2 1 4 O FFSET
RN | iy - oc OFF
~ o ‘ ’ Anchoring SubsiteRef
L. ot | Scheme Offset
B e |
|1l ‘ I e e _‘_‘_I Cancel Done

Change the Physical diameter to 100mm (4 inches). Note that the wafer map shown

at the bottom of the form will update to reflect changes as we make them.

Change the Test Limit diameter to 95mm to indicate the area near the edges of the

wafer that we wish to avoid.

Change the Reference Position Row and Column both from “3” to “4".
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B. Reticle Set Up

1. Select the Reticle tab to make the following changes:
| _add |[Remove || clear |
MNucleus ]

[d] <] » | »p|frvwar

] Scan and Anchor ]

Wafer Reticle
-Dimensions -Subsite Reference Offset
. Reticle
um
a Units v Origin ICerrter _v_J
X-Size |1 5000 um X-Offset |'3I um
Y-Offset |'3I um

Y-Size |1 5000 um

Dynamic Wafer Setup View

|Y: 95.966

{Cal: 1

[ 16.453

|Row: &

. ¥
--'---1----‘--
1
*N
N
\ 'i
.
.

2] (0,0}
> Coordinate Scan
System Sequence

|
1
1 1
1 1
1 L}
1 1
--------- r-—n--——-n——--——--—}- 1
] 1 1
H A
' ’ it
] ] - e
' J N % 7
2 . 1 O FFSET
OFF

oc
SubsiteRef
Offset

g ; . / Anchoring
\ . 7/ Scheme
LA
T Cancel I Done

wafer map as we make them.

b) Change the Reticle Y-size to 15000 um.

Microvue
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C. Scan and Anchor Set Up

1. Select the Scan and Anchor tab to make the following changes:

Wafer Setup

[ed_«| > | 2 [Jrv e ] [ [Remove ][ cear ]
Wafer ] Reticle Scan and Anchor I Nucleus ]
-Scanning -Reticle-to-Wafer Anchoring
Wafer Origin ILower Left zl Method | Center-Center E]
a I Row |1 Col |1 I X-Offset IU um
2 IU
Sequence lHoriz continuous LI O i
|Row: &  |Col O [%: 8535  |v:102.716 Dynamic Wafer Setup View
r—t—. ~ ¥
IK/ g S\\ @
/ ' \ -
/¢ : ) (0,0 X
e $ " Coordinate Scan
I.’ 1_ ". System Sequence
11D 7 - ,
.“ E "I i \ / j .
& H s A - 1 O FFSET
\ ! i o OFF
. % Anchoring SubsiteRef
\\\\. L 7/ Scheme Offset
4 Cancel [] Done

a) Change the Wafer Origin Row and Col both to 1. Note that these changes also update
the wafer map as we make them.

2. This completes the wafer and reticle setup. The default settings for the remainder of the
options are suitable for this example. Click Done.

Microvue -62 - April 8, 2004



Wavevue Measurement Studio Training Tutorial

C. Subsite Setup

Once the wafer setup is defined, subsite setups can be added. Each subsite corresponds to the
physical realization of a device on the wafer. Properties include the physical position within the

reticle and the test map.

First, we will add the “"Home" subsite.

1. On the Main Toolbar, click on the Setup Wafer Subsites icon next to the Wafer Setup icon

as shown below.

Configuration e

5

{1iniol

etup wafr subsites]

2. Click the Add button on the Wafer Subsite Setup window to open the Add a Subsite Setup
window. Un-check the Create Name Automatically box and type “Home Subsite” into the
name field. Click Add to add the new subsite setup object.

Add a Subsite Setup

Select Subsite Setup to add

Subsite

[T Create name automatically

~Assign a name for the new Subsite Setup —

lHome Subsite

— Copy Settings from:

Microvue

INone _v_l
- Based upon Wafer Setup:
[Iv wiaF 1 e
Cancel Add
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3. The Subsite Setup window shown below will display the default settings for the new
subsite setup. Note that this subsite doesn’t actually contain a device and is simply an
extra set of pads. Since all wafer test scripts start and end on the “home” subsite,
creating a dummy subsite can lengthen the life of the real device pads. This subsite will

also be used for wafer alignment.

Wafer Subsite Setup
44' 4 | » | })“Home Subsite L“ sdd |[Remove || clear |

Subsite I Test Plan ] Display I

-Subsite Definition
. Designator ‘

4 | 000 IR

X-Location  -500 ol (One Character)

¥-Location I-5UUU um

[ o | | @
b v This is the "Reference" subsite
in its reticle Reference I Cyan L]
v Enable testing of this subsite Pad Color
-Reticle Display
Grid Size ]1 000 e [V Show reticle grid d
[V View all other subsites in collection
[ -2413 [Y: -7137
Y
([
)
OFFSET
OFF
—R Reticle SubsiteRef
Coordinates Offset

Device INone .ll
Wafer IW WWAF 1 ncel Done

Microvue
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4. Make the following settings within the Subsite Setup window:

a) Change the default Reference Pad Size value from 500 to 1000 to make the devices
easier to view. This value only affects the picture at the bottom of the window, and
does not represent actual device pad sizes.

b) Change the subsite X-Location from 0 to -5000. Also change the Y-Location from 0 to
-5000. Note that the reticle coordinate system origin is located in the center of the
reticle.

¢) Note that the “This is the Reference subsite in its reticle” checkbox is always checked
by default on the first subsite created for a wafer setup.

d) Check the View all other subsites check box for later use.

5. This completes the Home Subsite set up.

6. We will now create a subsite setup for the actual HEMT device. On the Wafer Subsite
Setup window, click the Add button to add a new subsite setup. The Add Subsite Setup
window shown below will appear. Un-check the Create Name Automatically checkbox and
type "My HEMT"” into the name field. Click Done to add the new subsite setup object.

Select Subsite Setup to add

~Assign a name for the new Subsite Setup —

[T Create name automatically

[ty HEMT

Copy Settings from: -

|None _v_|
-Based upon Wafer Setup: :

[1v wiaF 1 Rd

Cancel | Add
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7. The default settings for the new subsite setup will be displayed in the Subsite Setup
window. Make the following changes to the subsite setup settings:

Wafer Subsite Setup
v | o> |y vewr | [ #ga_)[Remove ][ clear ]

Subsite | TestPlan |  Display |

- Subsite Definition b
. Designator
4 | | 1
d X-Location  |-5000 Ll (One Character)
Y-Location [0 um Refersnce ,—
- . . : Pad Size 1800 S0 a
e This is the "Reference" subsite
in its reticle Reference
Pad Color IGreen —v-l C

[V Enable testing of this subsite

-Reticle Display |
Grid Size |1 000 Lam [V Show reticle grid
[V Wiew all other subsites in collection f
|%: -6520 v: 6931
- ¥
O FFSET
OFF
R Reticle SubsiteRef
Coordinates Offset
Device INOne Ll
Wafer Iw WWAF 1 Cancel Done
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a) Change the Reference Pad Size value from 500 to 1000 to make the devices easier to
view. This value only affects the picture at the bottom of the window, and does not
represent actual device pad sizes.

b) Change the Designator from R to 1.

c) Change the Reference Pad Color from Cyan to Green.

d) Change the subsite X-Location from 0 to -5000. Leave the Y-Location set to 0. Note
that the reticle coordinate system origin is in the center of the reticle.

e) Note that the “This is the Reference subsite in its reticle” checkbox is not checked
since this is the second subsite defined for the wafer setup.

f)  Check the View all other subsites check box. Note the grayed-out reference pad for
our Reference Subsite and the green pad for our current subsite.
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8. Click on the Test Plan tab to finish setting up this subsite.

Wafer Subsite Setup.
[« < » | »»|[myHEmT ~|[ add |[Remove ][ clear |

Subsite | Test Plan ] | Display I
—1 3 - ~ [ Sites Selected -

R:002 C:002
R:002 C:004
R:002 C:006
R:004 C:002
R:004 C:004
R:004 C:006
R:006 C:002
R:006 C:004
R:006 C:006

|Row: 4 |Col: 7
[%:105.000 Y. 48.958

|x: 7500 |¥: 5802
A
OFFSET
OFF
R Reticle SubsiteRef
Coordinates Offset

Device lNone ZI

Wafer lw- WWAF 1 | cancel ‘ i Done |

9. Click to select 9 reticles to create a sample test plan as shown. Right clicking anywhere on
the test plan picture will display a pop-up menu offering additional options for reticle
selection. These multi-selection options are useful on wafers with a large reticle count. A
list of the selected reticles appears on the right and is updated in real-time. Clicking a
reticle toggles its state; clicking once will select the reticle, clicking again will deselect it.

10. This completes the test subsite setup. Click Done to return to the main screen.

11. Save the project as in the previous sections.
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D. Create a Wafer Walk Script

Now that we have finished the wafer, reticle and subsite setup, we can add the wafer walk
functionality to our existing measurement script.

1. On the Main Toolbar, click the Edit Script icon as shown below.

Scripfs

Edit sgfipts

i

2. The Script Editor window will re-appear as shown below with our measurement script.
Using the mouse, highlight the entire script and click the Programming button on the left

toolbar menu. Next, click the For Each Reticle Loop icon.

Script Setup.

ﬁ] _4_]_1_]_)_}_] [HEMT curves

Script Editor I

Advanced

Calibrations

Measurements

Layouts

Filing

Automation

Wafer

Programming

+- 0 arh Hia miule
@ For Each Reticle Loop

"‘," Stress Test Loop

¥ Run External Program

Global Yariables

L] | Add "Remove " Clear |

Litilities

| Check Syntax M Execute il

Microvue
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3. The Reticle Loop window will appear as shown below. Since only one wafer setup (“IV
WAF 1”) is defined, the drop-down will default to the correct value. Click OK to add the
loop to the script.

Reticle Loop ...

Select the Wafer Setup object to loop on.

Main Setup
{ Wafer Setup |1V VWAF 1 |

Cancel OK

4. The Script Editor will re-appear with the modified script. Note that Wavevue automatically
indents the script to make the loop structure easier to see.

Script Setup

A > [ o] Jrewrcurves ~] [Cada_][Remove ] [Cciear ]
Script Editor l Advanced I
Calibrations {For Each Reticle In v WAF 1
Measurements Meas DCIV

.Connect = My HEMP Basic

La\.f.outs Setup = HEMT Curves
Filing Data = HEMT Curves
Automation Execute
Wafer End Mgas
- [Mext Reticle <@
Programming

A For Each :%
. For Each REticle Loop
| For Each Temp Loop

* Stress Test Loop

"','_ Run External Program

Glohal Yariables
Litilities

| Check Syntax ” Execute I

I Cance| I Done
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5.  Wavevue will automatically align the wafer and move to the home reticle and subsite when
it processes the “For Each Reticle in IV WAF 1” statement. Each time it encounters the
“Next Reticle” statement, it will move to the next reticle in the test map and repeat the
script. To direct Wavevue to test our "My HEMT” rather than our dummy “Home Subsite,”
one more command must be added to the script.

6. Click as far to the left on the “Meas DCIV” line as possible. If you have trouble getting the
cursor at the correct position, click at the end of the previous line (“For Each Reticle in IV
WAF 1”) and press the right cursor arrow once. Click on the Wafer button and then click
the Subsite Move icon.

7. The Subsite Move window will appear as shown below. Since only one wafer setup (“IV
WAF 1") is defined, the drop-down is already defaulted to the correct value. Select "My
HEMT” from the Subsite drop-down and click OK to add the script command.

Select a subsite in the current reticle to move to.
Wafer Setup: |1V WAF 1 |
Subsite: |My HEMT |
Cancel OK

Microvue -71 - April 8, 2004



Wavevue Measurement Studio Training Tutorial

8. The Script Editor window will re-appear with the completed wafer-walking script. Click
Done to return to the main screen.

9. Save the project as in all the previous examples.

Microvue

Script Setup

72 -

44' 4 | 4 | |44 | [HEMT Curves | [ Add IIW’JM |
Script Editor I Advanced ]
Calibrations {For Each Reticle In I WAF 1
Measurements S-Move IV WAF 1, My HEMT
Meas DCIV
LEyouts Connect = My HEMP Basic
Filing Setup = HEMT Curves
Automation Data = HEMT Curves
Viafer Execute
- End Meas
'Home Move {Next Reticle
. Subsite Move
. Reticle/Subsite Move
Programming
Glohal Variahles e I | T I
Litilities o
| Done l
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E. Test the Wafer Walk Script

We are now ready for the final test of our script. This time, we will keep the data for reporting.
Note again that Wavevue simulated the data in the screen shots for this example.

1. Make sure that "HEMT Curves” is selected in the Script pull-down on the Main Toolbar and
click Run.

2. The Measurement Information screen will recall the selections from the previous
measurement. The data we are about to take will be kept for reporting, so make sure that
all of the values are correct. Click Done.

3. When the Home Position message appears, check that the wafer is aligned and the prober
is at the home position, and click OK. Note that once you click Ok, Wavevue assumes that
the probes are down on the home reticle and subsite. It will read that reference position
and calculate all future moves from those coordinates.

Reference Position

Manually move prober chuck to:
Row =4
Col=4
Subsite = Home Subsite

Please leave probes in contact with wafer when done,

| QK I Cancel
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4. The DC IV Measurement window will appear next to display the results and also the Wafer
window, which is shown below. Wavevue will automatically measure the HEMT Curves at
each reticle in the subsite test plan. Note that our simulated data has no random
difference, so all of the traces will be identical Real measured data will vary with reticle.

Current Reticle

Untested Reticle

Tested Reticle

Row IS Col IS Subsite My HEMT

5. Once the measurement has completed, save the measurement data with the Save Project
window. To be consistent, name the data file "IV Wafer Example.mea” This data will be
used in the next module while creating data reports.
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Module 8

Viewing Your Data

What you will learn in this Module:

1. How to set up a new report
2. How to create a Wafer Map report
3. How to view an existing report (layout)

This section will show you how to display the data you have taken. Data is displayed in
Reports and Layouts.

Reports set up your data in graphical or tabular form. A report can support up to 6 different
graphical data items with legends or 12 different tabular data items.

Layouts are pages designed to contain 1 to 4 reports.

You can define as many reports and layouts as you choose. The standard projects come with a
Standard RSU file that contains a variety of reports for active and passive devices.
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A. Setting Up a New Report

1. Wavevue's standard projects come with a variety of standard reports for active and passive

devices that should fit most of your needs. However, you may also define your own
reports.

2. On the Main Toolbar, click the Reports icon as shown.

Report Setup

@L]Llil I _j | Add ] ernove] Clear |

: | Done \I

4. In this example we will build a report duplicating the HEMT curves we saw during the
measurement. So, select XY Graph, un-check the “Create name automatically” checkbox,
and type “S11 Smoothed Smith” in the text box provided.
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Microvue

Add Report Setup

_*

Select Report to add
~Assign a name for the new Report
Tahular Data
[~ Create name automatically
Polar Graph
Top Half Polar Graph IHEMT Curves
Bottom Half Polar Graph
Wafer Map —Copy Settings from:
|None _V_]
Cancel Add
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5. Click Add and you will return to the Report Setup window defaulted to your new report.
Under the Report Level Tab, type "My HEMT Curves Example” in the top Title line. This
title will appear on your data report.

Report Setup
RURARAN ~] [ add |[Remove |[ clear |
Report Level XY - Polar Tabular ] Wafer Map ] Display Notes ]
~Title ~
[My HEMT Curves Example
Define Report Data ] Select Fixed Indices
| name - e = Operator 7 % -m-:a_
[ [X HEMT Curves |Data W W easured |None
“)7 Y HEMT Curves |[Data Id v {m& easured |None iVs TBD
B Y easured [Mone | ilNaferReticle TBD
B ¥ 3 |MNone None None None Measured [None I » -leaferSubs'rle TBD
i Y 4 |None None None None Measured |None k
Y5 [Mone None None None 1] red [Mone
| Y6 |None None None None Measured |None
B Y 7 |None None MNone None Measured |None
,7 ¥ & |Mone MNone MNone MNone Measured |Mone
7 ¥ 9 |None None None None Measured |None I L l | }I
v 10|none Mone  |MNone None Measured |Mone | | Custom... ‘I
Tabular Aﬂrlbutes Samples -
? 238E2
DﬂtﬂType Digits Slgn’
‘Aciual |1 3 Scientific iracs ‘
_ Graphical Attributes -
Trace Type ScnIanctor PlotAxis Clip
) Aciual Data, Line only &Sohd Black Square 1.000 Left ¥ Axis ¥es
] | Done 1

6. Select the Define Data Tab. Click on the X data row. Select "HEMT Curves” from the
Name cell. Select “Vd” from the Param Cell and note that the Format will default to “V”

7. Now Click the Y1 data row. Select "HEMT Curves” from the Name cell again. Select “Id”
from the Param call and note that the Format will default to "mA”.

8. Move to the Select Fixed Indices box and select “*1” for Vg. This will cause the report to
be a family of curves rather than a single curve. You can leave the rest of the fixed indices
set to their default value of “TBD".

9. The rest of the settings can be left at their default values to view the plot. Click Done.
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10. A single layout with the same name as this new report will be now appear in the Layout
drop-down menu on the Main Toolbar.

11. Select the layout in the menu and click View.

12. The Data Index Selection window will appear next. You now need to choose the Wafer
Reticle you want to plot. A drop-down menu will appear when you place your mouse in

the fields shown below. Select the desired reticle from the list and press Done.

Data Index Selection

-Select Index Mode

Microvue

¢ Layout Level Index changes apply to ALL traces on ALL

reports.

(" Report Level Index changes apply to ALL traces on the
ACTIVE report.

" Trace Level Index changes apply to the ACTIVE trace on
the ACTIVE report.

HEMT Curves ‘ZI

Active Trace [#1: HEMT Curves ld ma ~|

Active Report |#‘;

Allowy Changes to I'TBD‘ indices only _EI

Select Fixed Indices |

Vs

WaferReticle

WaferSubsite

Cancel Done
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13. The following plot will appear showing the HEMT Curves.

- HEMT Curves E]@

Setup Print Redraw Edit Indices.., Close Window

@l HEMT Curves
My HEMT Curves Example
70 Vs OV
WaferReticle: (6,2)
@ b WaferSubsite: My HEMT

Sld o mA
&

HEMT Curves.1

0 1 ! 1 1 ! 1 1 ! 1
0o 05 10 15 20 25 30 35 0 5 50

HEMT Curves : Vd :

— HEMT Curves.1:Id: mA

17. Close the plot window.
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B. Setting Up a Wafer Map Report

This section will discuss a new report type called the Wafer Map. Setting up a wafer map is
relatively easy once the measured data is available to reference. Wavevue will examine your
data objects and lead you through the set up process.

1. On the Main Toolbar, click the Report Setup icon.
2. Click the Add button on the Add Report Setup window. Select “Wafer Map” from the list

on the left, un-check the Create Name Automatically box and type “IV Wafer Map” in the
field. Click Add to create the report setup object.

Add Report Setup
Select Report to add
~Assign a name for the new Report
Tahular Data
XY Graph [T Create name automatically
Polar Graph
Top Half Polar Graph IN VWafer Map
Bottom Half Polar Graph .
— Wafer Map — Copy Settings from:
lNone lJ
Cancel Add

3. The Report Setup window will display the default values for the new report setup.

4. Type “IV Wafer Map Example” into the first title line.
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Report Setup R I R I,
RURARAN [1v water Map ~| | add |[Remove || clear |
Report Level Define Data XY - Polar Tabular | Water Map |  DisplayNotes |
Tmﬁv Wafer Map Example

Define Report Data : 2 : | Select Fixed Indices
P e Type Operator

¥ 1 HEMT Curves | leasured None vd 3V

MNone Vs oy
i ¥ 3 |MNone None None None Measured [None 1 | WaferSubsite My HEMT
B Y 4 |None None None None Measured |None L
T ¥ 5 |None MNone MNone None Measured |None
Y 6 |None None MNone None Measured [MNone
B Y 7 |None None MNone None Measured |None
¥ & |Mone MNone MNone MNone Measured |Mone
f ¥ 9 |None None None None Measured |None l : l I—LI
¥ 10 |None Mone  |MNone hone Measured |Mone Ll |7 Custom... ‘I
Samples —

Tabular Aﬂrlbutes 7 238E2

DﬂtﬂType Digits Slgn’
> Actul & Scientific fizcs |

Graphlcal Aftributes

|
Trace Type PlotAxis Clip
) Actual Data, Line only Solid Black Sqjuare 1.000 Left ¥ Axis Yes

5. Select the Define Data Tab. Click on the X data row. Select "HEMT Curves” from the
Name cell. The Param cell will default to WaferReticle since that is the only legal X data
item for Wafer Map reports.

6. Now Click the Y1 data row. Select "HEMT Curves” from the Name cell again. Select “1d”
from the Param call and note that the Format will default to "mA”.

7. Move to the Select Fixed Indices box and select “-1.2V" for Vg, “3V” for Vd, “0V” for Vs,
and “My HEMT"” for WaferSubsite. This will avoid having to pass through the Data Index
window to view the plot

8. There are many additional capabilities in Wafer maps, such as coloring the reticles by data
range. But those are best left to a more advanced tutorial. The rest of the settings can be
left at their default values to view the plot. Click Done.

9. Asingle layout with the same name as this new report will be now appear in the Layout
drop-down menu on the Main Toolbar. Select it from the pull-down and click View.
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10. The following plot will appear showing the wafer map data.

= IV Wafer Map

EEX

Setup Print Redraw Edit Indices.., Close Window
i | IV Wafer Map
IV Wafer Map Example

Vg: 1.2V

Vd: 3V

Vs OV

WaferSubsite: My HEMT

HEMT Curves: lg: mA
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Once the plot is displayed, a number of options exist to export the plot. From the menu bar,
the following options are available. Note that several of the options require Microsoft Word and
the Windows Metafile file filter to be installed on your computer. (Windows Metafile file filter is
an optional feature in most versions of Word).

a)

b)

d)

Microvue

Print, Print Layout Directly sends a representation of the report directly to a printer.
Wavevue will use Windows native drawing commands to duplicate the report on the
printer. Quality of the printed image varies depending on the type and brand of
printer.

Print, Print Layout using Word starts Microsoft Word in the background, exports the
report as a Windows metafile (*.wmf) to Word, and then uses Word'’s Print feature to
print the report. This tends to give a more consistent quality printed image on
different types and brands of printers.

Print, Save Layout as Word Document starts Microsoft Word in the background,
exports the report as a Windows metafile (*.wmf) to Word, and then uses Word's
Save feature to save the report as a *.doc file.

Print, Open Word and Show Layout starts Microsoft Word in the foreground, exports
the report as a Windows metafile (*.wmf) to Word, and leaves it displayed on the
screen. This allows you to manipulate the layout and then either Print or Save the
resulting document.

Print, Export Graphic Reports to File exports the report as a Windows Metafile (*.wmf)
and then displays the Windows Save File dialog to allow you to specify the file name
and location.

Print, Export Tabular Reports to File does not apply in this case, but for tabular
reports, it will allows the report to be saved as a text file (*.txt).
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