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OPERATING SAFETY
The Surfscan 6200 contains an Argon lon laser rated for 30 mW with a maximum operating power of 0.5 W.
A safety interlock is provided on the laser scan circuit that automatically turns off the laser if the scanning mirror

failsto operate. Do not defeat the function of this safety feature.
CAUTION: Use of controls or adjustments, or performance of procedures other than those specified herein might
result in hazardous light exposure. Caution labels|ocated on the front and back sides of the scan unit are reminders

of the laser hazards. See label reproductions below:

DANGER DANGER

LASER LIGHT LASER LIGHT

DANGER

LASER LIGHT WHEN OPEN WHEN OPEN WHEN OPEN
AND INTERLOCK DEFEATED AND INTERLOCK

AVOID DIRECT EXPOSURE TO BEAM DEFEATED

AVOID DIRECT AVOID DIRECT
EXPOSURE EXPOSURE
TO BEAM TO BEAM

Pursuant to the Regul ationsfor the Administration and Enforcement of the Radiation Control for Health and Saf ety
Act of 1968 (pertinent to laser products), a document describing this product has been filed with the Consumer
Industrial Products Branch (HFZ-312) of the Division of Radiological Products of the National Center for Devices
and Radiological Health (CDRH). This product conformsto the requirements for a Class | Laser product.

HIGH VOLTAGE
This system contains components requiring high voltage (between 500 and 2500 VDC).
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Vii

REVISION LOG

Thismanual describesthe operation of the Surfscan 6100 and 6200 i nstruments with soft-
ware version 3.2. This manual and the Surfscan 6100/6200 Wafer Surface Analysis Sys-
tem Reference Manual replace the single Surfscan 6100/6200 Wafer Surface Analysis
System User Manual provided with software versions 3.1 and prior.

Other than rearrangement of material into two volumes, the following changes have been
made:

e Chapter 6, “Calibration”
This chapter was revised to include the new automatic calibration curve generation
feature for oxides and nitrides.

e Chapter 15, “Patlite Option”
Thisis anew chapter describing the Patlite option.
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Introduction 1-1

1 INTRODUCTION

This chapter provides a brief introduction to the Surfscan 6100 and Surfscan 6200 Wafer
Surface Analysis Systems, lists key instrument features, and describes the conventions
and organization of this manual.

The Surfscan 6100 locates, sizes, and counts defects down to 0.157 pum at a 95% capture
rate. The Surfscan 6200 locates, sizes, and counts defects down to 0.09 um at an 80%
capture rate.

Surfscan 6100/6200
Wafer Surface
Analysis System

Figure 1-1 Surfscan 6100/6200
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1-2 Surfscan 6200 Operations

1.1 BEFORE STARTING

Before using the instrument, review Chapter 1, “Introduction,” Chapter 3, “Basic Skills,”
and Chapter 4, “Getting Started.” Then, you can use Chapter 5, “Scan,” to start the Scan
application and become familiar with basic scanning techniques.

1.2 ABOUT THE INSTRUMENT

The instrument detects, counts, and sizes defects on semiconductor substrate materials.
The instrument uses laser beam scanning for detecting defect contamination and displays
scan results in color-coded wafer maps, histograms, and summaries.
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Key features of the instrument are:

» Software applications use Microsoft Windows, allowing data to be presented in
easy-to-understand graphics.

e The instrument uses a single-puck wafer transport mechanism that minimizes
contamination from wafer handling. The standard cassette indexers can handle

wafers from 100 mm to 200 mm. Optional 2-in. and 3-in. configurations are
available.

« Each user can have a unique user name and access code. The system manager can
assign specific privileges to each user.

» Wafer summaries and maps can be stored in the Surfscan 6X00 database. Data in
the database can be reviewed, imported, exported, backed up, and restored. A query
language provides selection of specific database records.
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The instrument can sort passed and failed wafers into separate cassettes.

The instrument can be calibrated for multiple substrate types. Defect and haze
calibration curves can be easily customized.

The instrument can save data into Tencor File Format (TFF) files that can be used
for further data analysis.

Tencor Instruments MicroView technology displays a three-dimensional view of a
substrate’s surface:

Viewing from front

- o IR k2 =

Amplitude range: 9- 122856 Displaving 1.4mm x 1.4mm

Figure 1-2 Surfscan 6000-Series MicroView

MicroViews are useful for identifying defects, contaminants, and other wafer
features from the characteristics of their scattered light. MicroViews can help you
identify scratches, surface film, and other features.

Optional features include support for operation over a DECnet local area network,
an X-Y coordinates function, a statistical process control (SPC) package, remote
instrument control using Semiconductor Equipment Communications Standard |l
(SECS-II), desktop operation, and an expanded 1/O option.
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1.3 ABOUT THIS MANUAL

This section provides information that will help you to understand the conventions and
organization of this manual.

1.3.1 CONVENTIONS
The following conventions are used in this manual:

Convention Used to show:

italic Information you type at the instrument keypad or using the
a phanumeric keypad

Bold Messages and examples

SMALL CAPS Keysto press

Initial Caps Parameter names

NOTE: In this manual, 6XX0 refers to any Surfscan 6000-series instrument.

1.3.2 HOW INFORMATION IS ORGANIZED
This manual provides instructions on using the instrument to take measurements. The
chapters include basic operating instructions, getting started steps, scanning procedures,
recipes, calibration, system administration topics, and so on. The manua includes a
glossary and an index.

1.3.3 RELATED MANUALS
Tencor Instruments also provides the Surfscan 6100/6200 Reference Manual and the
Surfscan 6XX0 SECS Interface Manual.

The Surfscan 6100/6200 Reference Manual is a reference guide covering installation,
maintenance, theory of operations, the Desktop package, and network options. A list of
error messagesisincluded for reference during troubleshooting.

The Surfscan 6XX0 SECS Interface Manual is a reference guide covering the implemen-
tation of the GEM/SECS Option.
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2 BASIC SKILLS

This chapter describes instrument controls, including keypad, mouse, floppy drive, and
cassette indexer. This chapter also describes how to load a cassette and introduces you to

basic program operation using the mouse or keypad.

2.1 OPERATOR INTERFACE

The instrument is operated through the instrument’s video display, auxiliary panel, keypad,
mouse, and the floppy disk drive. The video display provides system messages, application
windows, and utility screens. The auxiliary panel provides power and reset buttons. The
keypad provides data entry, cursor control, and command keys. The mouse can be used
to perform most of the actions available through the keypad. The floppy disk drive can be
used for installing software updates and for backing up data files.

Display

Cassette

Locator

Figure 2-1 Surfscan 6100/6200 Major Components

Keypad

Mouse

Floppy Disk
Drive

Auxiliary Panel
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2.1.1 AUXILIARY PANEL
The Auxiliary Panel contains main instrument controls.

(EMERGENCY OFF )

1 POWER ON
2
- O
Disk in-use
Indicator
RESET POWER OFF

O

Figure 2-2 Auxiliary Panel

The controls available on the auxiliary panel are:

Control Action

Emergency Off Press to shut off instrument power. For emergency use only.

Key switch Not implemented in the current version.

Power On Press to turn on instrument control power and start the computer.
Reset Pressto restart the computer without turning off instrument power.

The instrument’s software is automatically loaded when the in-
strument is reset. The disk in-use indicator lights when the system
accesses the hard disk. (The indicator is not present on all instru-
ments.) The instrument should be reset only when this indicator is
off.

Power Off Press to turn off instrument power and the computer system.

CAUTION: Do not reset the instrument or turn power off when the disk in-use
indicator is lit. Data loss can result.

#343153 Rev. B 5/97



Basic Skills 2-3

2.1.2 KEYPAD

The operator keypad is located on the top of the console just below the display monitor.
Except where noted otherwise in this manual, you can use the keypad, mouse, or a
combination of both input devicesto enter data or issue instrument commands.

I

noosjEnE
0 IDZ"[NT&: U ool [enss] [aro]  [mer

\. J
Figure 2-3 Keypad

UNDO HELP MENU RCP NEXT HOME siopP

Z00M SAVE PRINT

The actions of the operator keypad are:

Key Action

0-9 Numeric keypad for the entry of the numbers 0 through 9, the decimal
sign, and the minus sign. Numbers are positive if not preceded by the
minus sign.

UNDO Cancels the previous action. Also used to move the text cursor
backwards (backspace) to erase the text in fields.

ID Displays the Wafer ID dialog box when using the Scan application.
Also allows you to enter a wafer ID during a microscan.

NO or CANCEL Cancels the current action.

YES Or ENTER Starts the current action.

HELP Displays help information for the active application.

MENU Selects the menu bar when an application window is displayed. The

first option in the menu bar is highlighted.

[tT1¢1<11~-] Moves the cursor or selection bar in the direction of the arrow.

SEL Selects items, as indicated in this manual.

RCP Displays the current recipe.

ZOOM Magnifies the wafer map or histogram.

MICROSCOPE Places the wafer on hold. After the current scan is completed, the

wafer is retained in the instrument. Prg$SROSCOPE a second time
while the wafer map is zoomed to begin a microscan.
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Key
NEXT

SAVE

CASS

HOME

PRINT

AUTO

STOP

START

2.1.3 MOUSE

Action
Selects the next item or icon in alist or menu.

In the Scan application, savesthewafer summary, wafer map, or both
to the database.

Inthe Scan application, catalogsthe cassette. If the cassetteisalready
cataloged, changes the scan order.

In the Scan application, homes the cassette indexers to the load/un-
load positions. If the puck is not at the home position: 1) the wafer
is unloaded into the first empty slot in the cassette, 2) the puck is
moved to the home position, and, 3) the indexers are moved to the
load/unload positions. If the puck isalready in the home position, the
indexers are moved to the load/unload positions.

Prints the contents of the current screen. Press PRINT twice to select
the areato print and to select normal or reverse printing.

In the Scan application, sets automatic or manual scan sequencing.
The current mode is shown in yellow in the Status window. When
Auto is enabled, wafers are loaded from the source cassette in a
continuous sequence until all the wafers in the cassette are scanned.

In the Scan application, stops the current scan. If ascan isnot taking
place, the wafer is returned to its original slot in the source cassette;
al instrument motion then stops. If a scan is taking place, it is
terminated before returning the wafer to the cassette.

In the Scan application, starts a wafer scan sequence or resumes a
motion after pressing STOP.

The mouse is a pointing device that can be used to start applications, select commands
and options, enter data, and exit applications. As you move the mouse, the pointer on the
screen moves. The pointer can change shape, depending upon its location in a window.
For example, in the Scan window, the pointer changes to a particle cursor when over the
wafer map and to a vertical cursor when over the histogram. When the system is busy
performing an action, the pointer changes to an hourglass.

Except where noted otherwise in this manual, you can use the keypad, mouse, or a
combination of both input devicesto enter data or issue instrument commands.
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For best results, move the mouse only when it is on the mouse pad.

N

\\‘ Mouse Pad

Figure 2-4 Mouse and Mouse Pad

The mouse hasthree buttons. Theleft and right buttons are used to indicate an action, such
as starting an application. The middle button is not used.

Mouse

Action Using the mouse:

Click Without moving the mouse,
press and release the left or right
mouse button.

Double-click  Pressand releasetheleft or right
mouse button twice in rapid suc-
cession.

Drag Press and hold the left or right
mouse button, move the mouse,
and then rel ease the button.

Theaction isused to:

Select an item or cancel an opera-
tion.

Select an item and starts the action
associated with the item.

Select an option from amenu, view
information not currently visible in
alist box or window (scrall), change
the width of a column.

Actions performed by clicking, double-clicking, or dragging can be different when using

the left button or right button.
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2.1.4 FLOPPY DISK DRIVE
Thefloppy disk drive allowsyou to install new software, upgrade existing software, back
up and restore the system hard disk, and save (export) or insert (import) selected data.

Floppy Disk Drive

/==

==

Eject Button

In-Use Indicator

Figure 2-5 Floppy Disk Drive

Toinsert adisketteintothedrive:

Insert the disk label-side up into the drive. When the system reads from the disk or
writes to the disk, the in-use indicator lights.

Toremovethedisk from thedrive:

Pressthe gject button. (Be sure the in-use indicator is off before gjecting the disk.)

2.1.5 WORKING WITH CASSETTES
The instrument scans wafers contained in a cassette. Cassettes can be loaded onto the |eft
indexer, right indexer, or both indexers. When you change a cassette size, the cassette
locator plate must be changed. When scanning, the following cassette configurations can
be selected. See Chapter 5, “Recipes,” for details on casssette configurations.

Cassette Shownin Load/Unload Action

Configuration Recipe as

Right only R:>< Wafers load from the right and unload to the right.
Left only L:>< Wafers load from the left and unload to the left.
Right-to-left L:<R:> Wafers load from the right and unload to the left.
Left-to-right L:>R:< Wafers load from the left and unload to the right.

Sort Wafers L:<R:><  Wafers load from the right cassette. Passed wafers

unload to the left cassette. Failed wafers unload to the
right cassette. When sorting is disabled, wafers load
and unload using the right cassette only.
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NOTE: When using two cassettes, the instrument’s wafer handling system can
be configured for left-to-right or right-to-left handling, but not for both.
To change the cassette wafer handling configuration, contact your
Tencor Service representative.

Toload a cassette:

1. Orient thewafersin the cassette. When using amechanical aligner, the flats should
face the rear of the cassette. See Fig. 2-6.

Using a mechanical aligner:

Flats to the rear of
the cassette

Figure 2-6  Aligning Wafers with a Mechanical Aligner

When manually aligning wafers, one of the flats of each wafer should face the front
of the cassette. See Fig. 2-7.

Set the heel of the cassette into the carrier guide.
Set the front edge down on the locator plate.

Manually aligning wafers:

Flats to the front of
the cassette

Figure 2-7 Manually Aligning Wafers
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4. Twist the cassette left to right, two to three timesto seat firmly.

@ Step 3

Figure 2-8 Seating the Cassette

CAUTION: If wafers become scratched or otherwise damaged or are mishandled
during wafer handling, immediately perform cassette calibration as
described in Chapter 6, “Calibration.”

2.2 USING THE INSTRUMENT

Thissection and theremaining sectionsin thischapter describe the basi ¢ techniques needed
to operate the Surfscan 6000-series instrument.

To power up theinstrument:

Pressthe Power On button on the auxiliary panel. Allow approximately 10 minutes
for afull warm-up.

Toreset theinstrument har dwar e and softwar e without powering off:

Pressthe Reset button on the auxiliary panel. Instrument el ectronics and mechanics
areinitialized and the software is reset.

CAUTION: Whenever you power up or reset the instrument, allow the instrument
to complete its power up or reset sequence before resetting or powering
down the instrument.

To power down theinstrument:

Press the Power Off button on the auxiliary panel.
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2.3 WORKING WITH APPLICATION WINDOWS

The instrument communicates with an operator using the Microsoft Windows environ-
ment. In this environment, windows display information, menus provide lists of com-
mands, and dialog boxes request additional information about a command and display
error messages.

The instrument provides a set of applications (software programs). Each application has
its own window and menus. When you want to scan wafers, for example, you must start
the Scan application. When Scan starts, it displays its application window on the screen.
Using thiswindow, you can start a scan, catal og a cassette, change a recipe parameter, or
choose other available actions. The blank areas of the Scan application window display
the results of awafer scan.

Each application displays a separate application window. An application window has a
title bar that contains the application name, a menu bar that contains menu titles (and in
some applications commands), a control menu icon that contains window options, a
communications mode indicator, and awork area.

Communications
mode appears here

Control .
Menu lcon Title Bar
Men‘u Bar
=| Tencor Instruments [ Scan [DEMO] *01 [=]&
Recipe i3 CASS START Move AUTO HOME GaVE PR
o 1 25 |
Application
Window —— ]
20|
119
17
[12]
1]
[10]
11025 I
Readly | 5|
El
| 2]
1]

Figure 2-9 Surfscan 6000-Series Application Window

The window’s title bar can contain information related to the application, such as the
current recipe hame and cassette slot number. The communication indicator can be either
Local, indicating instrument control through the keypad and mouse, or Remote, indicating

instrument control from a host computer (requires remote communications option).
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To use an application, choose menus or commands displayed in the menu bar, or use
keypad commands. When the application needs more information about an action, it
displays adialog box. An application also displays adialog box to inform you of an error
or to provide a help message. Section 2.4, “Working with Menus,” and Section 2.5,

“Working with Dialog Boxes,” tell you how to use these items.

2.4 WORKING WITH MENUS

Menus list actions you can select. The instrument uses two types of menus—icon menus
and pull-down menus. The System Menu is an icon-based menu. Each icon represents an
application or a system action. When you double-click on an application icon, the
application starts and displays an application window or menu window. The number of
icons displayed in your System Menu might be different than shown in the example.

Tewtor InsWuments |

System Menu

The selected
icon is
highlighted

Cadoraticn SetlUp Databaze

Windaws
Prag Manager Promgt

Halp

P S S B Dol WA B o i e B o TP

= edmamier Waroper [Wsnagsar Aro iz

B ®

Diagnostics
Taoals ...

B %a &

Log OdT

Figure 2-10 Example of a System Menu

In an icon menu, the mouse pointer changes to the Tencor Instruments logo.

To start an application:
Double-click on the application icon.

Or presNEXT repeatedly to select the desired icon and then praER. You can
also use the arrow keys to select an icon from an icon-based menu.
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A pull-down menu is an object in a window that displays a list of choices. The window’s
menu bar lists the titles of menus available by the application. When you choose the menu
title, the menu opens. When you select a menu item, the program performs the action and
closes the menu. Menus or menu items that are unavailable are dimmed.

Recipe
1 Load...
2 View/Modify

Pull-Down 3 New...

Menu
4 Save

5 Save As...
Menu ltem —— § Set ID's...
I Delete...

9 Lot Id...
Extend puck...
0 Exit

Figure 2-11 Pull-Down Menu

NOTE: In the Scan window, the menu bar displays ID, CASS, AUTO, HOME,
SAVE, and PRINT commands, which when clicked perform the same
action as pressing those keys on the keypad.

To open amenu from the menu bar:
Move the mouse pointer over the menu title and click the left mouse button.

Or pressvENU to select the menu bar, presq pr [ -] to highlight the menu title
you want, and then presd fo open the menu.

To close a menu from the menu bar:
Click on any blank screen area, or pna&siu or CANCEL.
To choose an item from an open menu:

Click on the item you want to select.
Or press [] or [ -] to highlight the choice you want. Then presgEeR.
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To choose an item from a closed menu (shortcut method):

Move the mouse pointer over the menu. Press and hold the left mouse button. The menu
opens. Move the mouse pointer over the choice you want. Theitemishighlighted. Release
the mouse button.

HINT:

If amenu item has an underlined number, you can choose it by opening
the menu and pressing the number.

Each application has a special menu, called the Control menu, that can be opened by
clicking on the Control menu icon or by pressing ALT + SPACEBAR.

To open the Control menu for an application:

Click the Control menu icon in the upper-left corner of the window. Be careful not
to double-click the icon or you will close the window.

Control
M(érr]uzolcon =| Tencor Instruments (= Scan [DEMO] *01
Restore T Move AUTO HOME Ha¥E
B ard
Hipe
Minimize
Bawimive
Close Alt+F4
Switch To... Ctrl+Esc
About Scan...

Figure 2-12 Control Menu

Restore returns the window to its previous size.
Minimize shrinks the window to an icon.

Close exits the application.

Switch to... opens the Task Manager window.

2.5 WORKING WITH DIALOG BOXES

The instrument uses dialog boxes to obtain additional information about an action you
have selected. A dialog box can contain any of the items described in this section: check
boxes, radio buttons, command buttons, data entry fields, list boxes, cycle controls, and

scroll

bars.

The instrument also uses dialog boxes to display warnings, error messages, online help,
and confirmation messages.

#343153 Rev. B 5/97



Basic Skills 2-13

2.5.1 USING THE SELECTION BAR
When working with a dialog box, you can use the mouse to directly select the items
discussed in this section. If you use the keypad, you must move the selection bar to the
item to select and choose an option.

Key Action

NEXT Moves the selection bar to the next item or group of items
SEL Selects a check box or chooses a select button

T I0<11-] Moves the selection bar in the direction of the arrow
ENTER Chooses the selected command button

CANCEL Chooses the Cancel command button

2.5.2 USING COMMAND BUTTONS
Command buttons perform the action described by the button’s title. Command buttons
with ellipses (...) open another dialog box. Command buttons with greater-than symbols
(>>) after the title expand the current dialog box. Buttons that are unavailable are dimmed.

Recipe

[Ex-02

BX-01 +
BX-0

DEMO

PATTERN

PROCOZ31
PROCOZ232

TEST +

Command buttons

Ok I ‘ Cancel

Figure 2-13 Command Buttons

In most dialog boxes, one button is tlefault button and can be chosen by presingR.

The selected command button is highlighted with a dark border. Where a dialog box
contains OK and Cancel buttons, the Cancel button cancels the action. Any changes made
to dialog box options are ignored. The OK button keeps any selections and proceeds with
the action.

To select a command button:

Click on the command button.
Or presENTER to choose OK, or press\NCEL to choose Cancel.
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2.5.3 USING CHECK BOXES

Check boxes indicate options that can be selected or deselected. When an option is
selected, asmall x appearsin the check box. When the option is off, the check box isblank.
A check box is dimmed when the option is unavailable.

Desired Id's

I-Selected check box
Bliom D #5
Clip#z 1D ti6
Cio#z  EID #7

Cancel .

Figure 2-14 Check Boxes

Deselected check box

E(ID n4

To select or desdalect a check box:

Click on the check box.

Or press NEXT to highlight the check box. Press SEL to select or desel ect the check
box.

2.5.4 USING RADIO BUTTONS

Radio buttons are used to display agroup of optionswhere only one item in the group can
be selected at atime. The selected radio button contains a black dot. Blank radio buttons
are deselected. Gray-colored buttons are not available.

DEMO
Detailed Save Configuration

[ Summary

& All Wafers  Failed Wafers

' Passed Wafers @
~Map —— Radio button group

O Al Wnters O Failag Wabters

O Prased Watprs @Qane

Selected radio button

rTFF

& All Wafers  Failed Wafers

' Passed Wafers ® None

| Ok I ‘ Cancel I

Figure 2-15 Radio Buttons
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To select aradio button:

Click on the radio button.

Or press NEXT to select the desired group of options and then use the arrow keys
to select the desired radio button.

2.5.5 USING LIST BOXES

List boxes display lists of options. When alist islonger than the list box, scroll bars are
provided so you can view the remainder of the list.

Recipe

BX—I]2 Selection box
Bx-01 +
X1
DEMO .
PATTERN List box
PROCD231
PROCDZ232
TEST +

0k Cancel

Figure 2-16 List Boxes

See Section 2.5.10, “Using Scroll Bars,” for details on scrolling.
Toselect alist item:

Click on the item to display the item in the selection box; then choose OK to begin
the action associated with the list.

Or use the arrow keys to move the selection bar up or down through the list and
pressENTER to select the item displayed in the text box.

Toselect alist item by typing thelist item name:

Click on the selection box and type the full or partial name of the item to be selected.
If the full name is typed, choose OK to begin the action. If the partial name is typed,
click on OK to display a list of items matching the item name typed. Use the mouse
or the operator keypad to select the item as described above.
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2.5.6 USING PULL-DOWN LISTS
Pull-down listsdisplay the current or default choice in the sel ection box. The arrow button
totheright of thefield opensalist of available choices. If the list contains more itemsthan
can be displayed in the list box, scroll bars are provided.

Data Base Id Definitions

F Il SHIFT IE Pull-down button
ID#2 | |pEMOT Pull-down list
ID #3
ID#4 | |
ID #5 |PRODUCTID | E|
ID #6 |PROCESSID | E|
ID #7 [EQUIP ID |

| Ok I ‘ Cancel I

Figure 2-17 Pull-Down Lists

To choose pull-down list items:

Click on the pull-down button to open thelist. Click on the desired item. Scroll the
list, if necessary, to find the desired item. Alternatively, type the first character of
the desired item in the edit field to scroll to the item.

2.5.7 USING CYCLE CONTROLS
Cycle controls allow you to select from alist of predefined values.

- DATA DISPLAY —— Cycle control
Display Option Defect } Haze (98]
Display Type Map + Histogram (0
Show Djameter (o] Select button
Bin Split 5L 8
Area From 1.6 pm
Haze Range 250 ppm } Full (9]
Haze From 0.98 ppm

Figure 2-18 Cycle Controls

To select an item using a cycle control:

Click on the cycle control with the left mouse button to cycle forward through the
choices or with the right mouse button to cycle backward through the choices.

Or pressNEXT until the desired option group ishighlighted. Press[1] or [] to move
to the desired option field. Press[ ] or [ -] to cycle through the choices.
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2.5.8 USING SELECT BUTTONS
Select (SEL) buttons indicate that the option can be defined through a dialog box.

Todisplay the dialog box:

Click on the SEL button with the mouse.
Or use NEXT, [¢], or [1] to select the select button and press SEL on the keypad.

2.5.9 USING DATA ENTRY FIELDS
A dataentry field is an area for entering data. Most data entry fields are enclosed within
rectangular boxes. When you select a data entry field, a flashing vertical bar called the
text cursor appears. The text or values you type begin at the text cursor. Asyou type, the
text cursor moves to mark the next location where aletter or value will appear.

New Name

Text cursor —\H
E Cancel I

Entry field

7[8[a[ undo | [2[elc[p[E[F[a[uf AlPhanumeric
keypad

415] 6| space 1]1J LIMIHJO|P

112]3] clear BIRIS|IT JUIY WX

0f. enter | |Y|ZQ: (M) | )7 )%

Figure 2-19 Data Entry Field

The instrument displays an a phanumeric keypad when al phabetic or numeric data can be
entered with the mouse.

To enter data with the mouse:

Click on characters in the alphanumeric keyboard. If you make a mistake, choose
Clear to start over again or press UNDO to delete the previous character(s). When
all the characters are entered, click OK or press ENTER. To abandon an entry, click
on the Cancel button or press CANCEL.

Toenter numeric valuesin adata entry field with the keypad:

Typethe numeric value by pressing keys on the operator keypad; then pressENTER
to enter the value. If you make a mistake while entering values, choose Clear to
start over again or press UNDO to delete the previous character(s). To abandon the
entry, press CANCEL.
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2.5.10 USING SCROLL BARS
A window or dialog box uses scroll bars to display data that does not fit into the existing
work space. For example, if alist of filenamesislonger than will fitin alist box, vertical
scroll bars are displayed to allow you to view the names not shown.

Recipe

[Bx-02

Scroll arrow

Bx-01

B -
DEMO
PATTERN
PROCO231
PROCD232

TEST

Scroll bar

Scroll box

Ok

Cancel

Figure 2-20 Scroll Bar

To scroll with the mouse, refer to the following table:

Toscrall...
Oneline
One window

Continuously

To any position

Indexing

Do this
Click avertical scroll arrow.
Click in the scroll bar, above or below the scroll box.

Hold down the left mouse button while pointing to one of the scroll
arrows. When the desired information appears, rel ease the button.

Drag the scroll box along the scroll bar to the desired position. The
length of the scroll bar indicates the amount of the information in the
list, so moving the scroll box to the middle of the scroll bar displays
information in the middle of the list or document.

Y ou can also scroll to a specific part of thefilelist using the indexing
approach. Click on the field above the file list to display the text
cursor; then typethefirst few letters of thefilename and presseENTER.
Thelist will scrall to thefirst filename having the unique combination
of characters entered.

To scroll with the operator keypad:

Press [t] or [1] to move the selection bar vertically through the list. A list is
automatically scrolled as necessary. Press HOME to display the top of thelist.
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2.6 PRINTING SCREENS

Theinstrument providesaprint screen feature that allowsyou to print either thefull screen
or the active window.

To print the screen using the default print settings:
Press PRINT.
To change the default print screen setting:

1. PressPRINT twice. The Print Screen dialog box appears.
5. Choose the print setting to use:

Print Screen Option Description

Full Screen - Normal Print the screen using normal colors.

Full Screen - Switch B/W Print the screen switching black and white.
Active Window - Normal Print the active window using normal colors.

Active Window - Switch B/W  Print the active window switching black and
white.

To save the current settings, check the Save As Default check box. Choose OK to
print the screen or window using the specified settings.

NOTE: When you choose Switch B/W for a color printer, only black and white
colors are switched. Yellow, for example, does not change. When you
choose Switch B/W for a black and white printer, all colors are reversed.
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3 GETTING STARTED

This chapter provides basic startup procedures for the instrument, including:

* Powering up the instrument

* Logging on to the instrument

» Starting Scan

 Quitting from an application

* Logging off the system

» Setting up the system for first use

» Using the DOS shell (advanced use)
* Monitoring disk and database space

To perform wafer scans or other instrument functions, you must log on to the system and
select the application you want to use.

To power up theinstrument:

Press the Power On button on the instrument’s auxiliary panel. Allow 10 minutes
for a full warm-up. The instrument displays status messages and the Log On dialog
box appears when the system is initialized

Tolog on to theinstrument:

Using the on-screen keypad, click on each character of your access code. For each
character clicked, an asterisk appears in the access code text box. When you have
entered all characters, click the Enter button.

Flegse Enter Access Code:

Use the on-screen

keypad to enter your
access code with the |7]eo]a] wdo | alo]c|ofe]r]s
mouse 0 H DB i GO 0
1]z|a]] cear | wln]s]ejulv]w
St —
IT . anlur A FA B LY N
N
Figure 3-1 Logon Dialog Box
NOTE: If your access code is a number, you can use the instrument keypad to

enter it.
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NOTE: The screen blanks out when thereis no operator entry for over 1 minute.
To display the Log On screen again, press any key on the keypad. You
cannot use the mouse to redisplay the screen.

Mouse
pointer

Icon Is

Menu Type

Access Class

User Name

The selected
highlighted @

If you enter avalid code, the system displays the System Menu. If you enter the wrong
code, the system displaysan error dialog box. Choosethe OK button to re-enter your access
code.

The System Menu contains three or more icons, depending upon your user access level:

Teator Inskuments | L=

—\-s System Menu

Cablbration SetUp Database ':":E:f:'_'_“
Windows
Frog Manager F'n;umpl; Help Log O

Pt ot il b "'?RICI el L 'H-\Q‘Ell.liﬂ:l

= ednmer Manager [(Wanagar, Ao bnis)

Figure 3-2 System Menu—Analysis Manager Access
Figure 3-2 shows the System Menu for a user with Analysis Manager access. Note that
the colorsin this figure are different from the screen display colors.

The System Menu displays application icons, the L og-Off icon that returnsyou to the Log
On screen, and the Hel piconthat opensthe Surfscan 6000-seriesHel p System. Y our access
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class determines the icons that will be displayed in the system menu. For example, afab
operator menu might have only three icons:

Scan Help Log Off

Double-click the Scan  Double-click the Help Double-click the Log
icon to start the Scan  icon to open the Off icon when you
application, whereyou  Surfscan 6000-series have finished using the
can scan substrates. Help System. The Help  instrument.

System gives you

instructions on using

the instrument.

To start Scan:

Double-click on the Scan icon in the System Menu.
Or select the Scan icon, if necessary, and press ENTER.

To start any application:

Double-click on the icon of the application you want to start.
Or pressNEXT one or more timesto highlight the icon you want to choose and then
press ENTER. Y ou aso can use the arrow keys to highlight anicon.

To close an application:

Click on the control button in the upper left corner of the application window to
display the control menu. Then choose the Close option.

Or double-click on the application’s control button.

Or choose the Exit command from the first pull-down menu.

Tolog off the system:
1. Exit the current application. The System Menu is displayed.
2. Choose Log Off. The Log On screen appears.
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To shut down theinstrument:
1. Log off the system.
2. Press the auxiliary panel’'s Power Off button.

CAUTION: When you power up or reset the instrument, allow the instrument to
complete its power up or reset sequence before resetting or powering
down the instrument. If your instrument’s Reset button has a disk in-
use indicator, wait for the indicator to go off before powering off or
resetting the instrument. See Section 2.1.1, “Auxiliary Panel.”

To obtain help:

Double-click on the Help icon or press tie P key. The Surfscan 6000-series Help
System window appears. You can obtain information about each Surfscan 6000-
series application, procedures for scanning and using other features, and descrip-
tions of the instrument.

To obtain help from an application window, choose a topic from the application’s
Help menu or press thELP key.

3.1 SETTING UP FOR THE FIRST TIME

For system managers or administrators: If you are setting up the instrument for the
first time, see Chapter 7, “Setting Up the System,” for details on instrument
configuration and user account management. You should also refer to Chapter 8,
“Working with the Database,” for details on setting up and using the instrument
database.

3.2 USING THE DOS SHELL

For advanced users: When you switch to the DOS shell, close all other Surfscan 6000-
series applications and use the C:\ icon in the Surfscan 6000-series System Menu.

CAUTION: Exiting to DOS by any other means except the C:\ icon can damage the
instrument motion subsystem.

When you are finished using the DOS shell, press the Reset button to reboot the computer.

3.3 DISK AND DATABASE SPACE

The hard disk contains many types of data files, including the Surfscan 6000-series
database file. It is important that free space be available on the hard disk at all times and
that the database file be maintained on a regular basis.

In general, you should consider the database full when it contains 10,000 or more wafer
summaries or 300 or more wafer maps. You should consider the hard disk full when less
than 15 MB are free.
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The Tencor Instruments banner at the top of the screen contains a disk statusicon.

Tencor Instruments [T} Disk statusicon

When the disk statusicon is green, disk and database space is available.

When the disk status icon is yellow, free disk or database space is getting low and your
system manager needs to increase free space.

When the disk status icon is red, there is no free space and the database cannot be
initialized. You must create free disk space before proceeding. See Section 8.2.3, “Recov-
ering from a Disk Full Condition.”

You can check the hard disk and database usage by double-clicking on the disk icon. The
Hard Disk and Database Usage Statistics dialog box reports the used space and free space
statistics for the hard disk and database file.

For details on disk and database usage, see Section 8.2, “Managing the Disk and Database.”
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4 SCANNING

This chapter describes the operation of the Scan application. Using the Scan application
you can scan wafers or other substrates, examine the results of scans using analysistools,

and save or print the results.

To scan a substrate, you need to know how to start the Scan application, load a cassette,
and select arecipe. Y ou also might need to choose scanning options and select individual
substrates to scan. The first part of this chapter describes these procedures.

To analyze scan results, you can magnify (zoom) the LPD or haze map, zoom the

histogram, and MicroView the substrate.

Recipes contain preset data collection, data display, pass/fail sorting, automatic printing
and saving options, cassette, and other options. See Chapter 5, “Recipes,” for details.

This chapter contains the following sections:

Title

Section 4.1, “Starting the Scan
Application.”

Section 4.2, “Scanning Methods.”

Section 4.3, *“Using the Scan
Window.”

Section 4.4, “Quick Reference.”

Section 4.5, *“Using the Summary
Box.”

Section 4.6, “Using the Cassette
Catalog.”

Section 4.7, “Using the Histogram.”

Section 4.8, *“Using the Wafer Map.”

Section 4.9, “Zooming the Map.”

Section 4.10, “Examining a
MicroView.”

Section 4.11, “Printing Summaries.”

Description

Starting the Scan application and preparing for
a scan.

The methods you can use to scan wafers.

How to use Scan application window to scan
wafers, print and save data, and analyze re-
sults.

A brief description of important commands
and functions.

How to use the Summary box, where scan
results are listed.

How to use the cassette catalog to choose slots,
move wafers, and home the cassette.

How to zoom the histogram and change bin
splits.

How to use a wafer map.
How to zoom the wafer map.

How to MicroView an area of the wafer and
use the MicroView cursor to determine ap-
proximate defect size.

Printer setup and how to print wafer and lot
summaries.
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4.1 STARTING THE SCAN APPLICATION

To start the Scan application:

At the System Menu, choose the Scan icon. A blank Scan window appears. The
Scan window is divided into areas that display results of scans.

Recipe

=-| Tencor Instruments 1 Scan [[flEMO] *om [=]=
Recipe i CASS START Mowve AUTO HOME HAVE HEETLEB

25

This area
displays a
summary of
the results of a
scan.

P
[=]

This area displays the defect
or haze map.

-
[1=]

—y
-

g Y
-y

j—y
=

Scan
Sequence

11025

Status Box Ready This areadisplays the histogram.

Figure 4-1 Scan Application Window

The Scan window displays the recipe name in the title bar and the scan sequence
inthe statusbox. Scan sequenceindicatesthe order in which slotsare scanned: from
top-to-bottom or bottom-to-top.

Befor e scanning:
1. Choose the recipe to be used.
2. Load the cassette of substrates onto the right locator.

3. Choose scan options. Scan options allow you to change the scan sequence and to
enable automatic scan operation.

4. EnteralLotID, if desired.

#343153 Rev. B 5/97



Scanning 4-3

To choose arecipe:

1. If therecipenameshowninthetitlebar isnot correct, choose L oad from the Recipe
menu to display the Load Recipe dialog box.
Or press MENU, [:], and then ENTER to display the Load Recipe dialog box.

Load Recipe

[DEmMO)

ALAND103A
ALANO103B
DEMO

TESTO105A
TESTO105B
TESTO105C
TESTO105D

0k I | Cancel

Figure 4-2 Recipe Selection Dialog Box

2. Click on the recipe name to load.
Or press|[.] to select arecipe from the list.

3. Click OK or press ENTER on the keypad to load the recipe.
Toload a cassette:

Place the cassette of substrates on the right locator. See Section 2.1.5, “Working
with Cassettes,” for details on cassette loading.

To change the scan sequence:

Click CASS or pressAss on the keypad The status box displays the current scan
sequence.

To select automatic oper ation:

Click AUTO or presgauTo on the keypad. When Auto is on, the status box displays
Auto and all selected substrates are automatically processed when you start a scan.
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Toenter aLot ID:
1. Choose Lot ID from the Recipe menu to display the Lot ID dialog box.

Lot ID

Pleaze enter Lot ID

[LOTTEST

Perzistence

#® Mext scan only
3 Until end of cassette

O AN subsequent scans

I[IKI |[Zance||
7/8|9| undo | (A(BJC|DJE|F |G (H
45| 6 |space I {J]K|L|M|N]O|P
1]|2]3] clear QIR|S [T U ¥ (%
Of.0-]enter | [WIZ04: (A0_1=17|3%

E———————

Figure 4-3 Lot ID Dialog Box

2. Choose a persistence setting—Next scan only, Until end of cassette, or All subse-
guent scans.

3. Enter the Lot ID and choose OK.

4.2 SCANNING METHODS

This section describes scanning methods. The procedures below describe how to scan all
substrates, selected substrates, or one substrate from a cassette. The table at the end of this
section tells you where to go in this manual to use advanced scan features and options.

The recipe sets the primary data of interest (defect or haze) and the initial data displays

(map or histogram or both). For each scan, the instrument displays the primary data and
lists the results of the scan in the summary. If the recipe specifies alternate data, the data
can be manually chosen for display. The recipe also can specify automatic saving or

printing of data.

When the last substrate in the cassette is scanned or when yauguesthe instrument

homes the cassette and displays the Lot Summary window. (The Lot Summary screen does
not appear if Suppress Lot Summary Display is enabled in the User Configuration dialog
box.)

The Cassette catalog lists the occupied slots of the cassette. The catalog can be numbered
from bottom-to-top (the default) or top-to-bottom and the scanning sequence can be set to
bottom-to-top or top-to-bottom.
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To scan substrates from the cassette:

Press START. The instrument scans the first substrate in the cassette. When a
substrateis scanned, theinstrument highlightsitsslot number in the Cassette catal og
and displays the results in the scan summary. The map and histogram show data
graphically. See Fig. 4-4.

Scan Summary Map
Tefcon eals (-] | Giemn [[HEMEO] el ==
h:pﬁ I GAHS START Move AUTS HOME SAaVE =Y Print [HEHI_II HELP
Thurecee: Saguet 20 TI8  11-0ELD A P 25|
11 wild
[ |
Fall -
LPD ik 1025 612 Fom® . | Cassette
n L PELE! il - 2| Catalog
H A R T T i ’ 14]
Kl EcT] [ars 244
I T P T 143 . 1]
H B EHE DRI 196 ' ) i3 —
b 1B~ [3an 139 -1 B
K 150 - 1.2 154
[ 1M 150 1Y E
e i T | B2 SepOess D444 11
El prpa on; 130 11, Dy . 5
Serakeh Cnk ¥ 4 GFmm -
Sum ot &l Dehecks: 10% ]
Haze Fegian {11
Haze svnrage: 020 ppm 5
Hitz s Maik: AR, Dppm| s 12313 T - B
Lasar 0em Geecd Dieevexiar TEDmd Y= 91147 j
[TTeash 1160 EeChramn Sy 0. 160 um -
Hews Fing  Slopm Thiepat  Madiom H L
T 1
Fased

Histogram

Figure 4-4 Scan Window after a Scan

In manual operation, pressSTART to scan the next substrate. In automatic operation,
the instrument automatically scans the next substrate in sequence.
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4.2.1 ABOUT SCANNING
The instrument can scan all substrates in a cassette, selected substrates, or one substrate
(called direct access). You can choose three scanning options. automatic or manual
operation, scan sequence, and microscope hold for MicroViewing.

Table 4-1 Slot Processing

Slot Status (Auto Off) (Auto On)

No dlots selected. When you start a scan, the When you start a scan, the
instrument scans the next instrument scans al or all
substrate in the cassette. remaining substrates in the

cassette.

More than one slot selected, When you start a scan, the When you start a scan, the

including up to all dlotsin the instrument scans the next instrument scans al remaining

cassette. selected substrate in the cassette. | selected substratesin the
cassette.

One slot selected. When you start a scan, the Not applicable in single (direct
instrument scans the substrate access) scans.
again.

When all substrates in a cassette have been scanned, the instrument homes the cassette
and displaysthe Lot Summary screen, where you can view asummary of scan resultsand
enter IDsfor each substrate scanned andaL ot ID, if not already entered. See Section 4.2.5,
“Lot Summary.”

Toremove a cassette befor e all substr ates have been scanned:

Click Home or press theoME key. (Auto must be off to home the cassette.) The
instrument displays the Lot Summary. See Section 4.2.5, “Lot Summary.”

For details on holding a substrate for a MicroView, see Section 4.8, “Using the
Wafer Map.”

4.2.2 SCANNING ALL SUBSTRATES

To scan all substrates:

1. Select automatic scanning by pressingati®o key or choosing Auto from the
menu bar. AUTO appears in the Status box.

2. Press theTART key or choose Start from the menu bar. The instrument scans all
wafers in the cassette and displays the Lot Summary at the end of the scanning
process.

4.2.3 SCANNING SELECTED SUBSTRATES
The following procedure can be used to scan substrates selected in the Cassette catalog.
All selected substrates in the cassette can be scanned in sequence. To scan only one
substrate, see Section 4.2.4, “Scanning One Substrate (Direct Access).”
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To select specific substratesto scan:
1. PressCASSto catalog the cassette.

NOTE: If pressing cAass does not catalog the cassette, lift the cassette off the
indexer and then return it to the indexer. This resets the cassette status
switch and all slot positions should show question marks (?). Press cAss
to catalog the cassette.

2. Click on the dots to process.

Or press NEXT to highlight the Cassette catalog, use [t] and [1] to moveto adlot,
and press SEL. One or more dots can be selected using this method.

3. PressSTART to begin the scan.

4.2.4 SCANNING ONE SUBSTRATE (DIRECT ACCESS)
The following procedure can be used to scan one substrate from the cassette.
To scan one substrate (direct access):

1. PressCAsSsto catalog the cassette.

2. Click onthedot to process. (Double-click on the slot to select the slot and start the
scan.)

Or press NEXT to highlight the Cassette catalog, use[t] and [+ ] to moveto the slot,
and press SEL.

3. PressSTART. Theinstrument displays Direct Accessin the status box and scansthe
selected substrate.

To cancel one-substrate scanning:

Click Home or press HOME.
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425 LOT SUMMARY
Theinstrument displaysal ot Summary when all substratesin acassette have been scanned
or when you home the cassette.

=| Tencor Instruments = | LOT SUMMARY IB
Tuesday, September 15,1392 8:49:25 AM: Rop 1D: DEMO: Lot SEEETCLI ok ] (cancel] Print 8oc] Print 132¢
|D# LFD LFD Area A_Tot Scratch Scr_Tot  SumOf H_Rgn H_Awg  Sort
Count fom? Count  (mm Count  (mm Dicts ("/.g %'Emg
01 *01 1025 6.12 130 11, 3 40 1155 0.0220 FAIL
02 02 1023 6.11 132 11.0 3 4.07 1155 00.00440 FAIL
03 03 1023 6.11 132 11.0 3 4.07 1155 00.00440 FAIL
04 *05 441 263 243 124 3 407 684 0 0.0880 FAIL
05 *10 422 282 249 124 3 407 671 0 0.0220 FAIL
Group Statisties:
Min: 422 2582 130 11.0 3 407 671 0 0.00440
Max: 1025 6.12 249 12.4 3 4.07 1155 0 0.0880
Average: 78680 470 1772 1% 3 407 964 0 0.0282
Std Dev: 324.41 1.94 62.8 0.77 0 0 26186 0 0.0346

Figure 4-5 Lot Summary Window

The Lot Summary lists LPD counts, area counts, scratch counts, totals, and haze data for
each substrate, and lists statistical datafor the lot. Y ou can enter aLot ID and Wafer IDs
as necessary. Click on the field or press NEXT to select the field to enter.

NOTE: The Lot Summary does not appear when the Suppress Lot Summary
Display option is set in the User Configuration dialog box.

Toexit theLot Summary:

Choose Print 80c to print using 80 columns or choose Print 132c¢ to print using 132
columns. These commands close the Lot Summary window.

Or choose OK or press ENTER to save the Wafer IDsand Lot ID and close the Lot
Summary.

Or choose Cancel to close the window without printing the Lot Summary.

4.3 USING THE SCAN WINDOW

The Scan window isthe control panel for scanning and analyzing substrates. Y ou can use
the menu bar or keypad to catal og and scan substratesin a cassette, and to print, save, and
display the scan results. This section briefly describesthe major parts of the Scan window,
provides examples of defect and haze displays, lists the steps for entering User 1D
information, and summarizes the steps for using other scan functions.

When you scan a substrate, the instrument displays the results in the scan summary.
Depending upon recipe settings, the instrument also displays scan results in a map,
histogram, or both. Data are color-coded as shown by the bin splitsin the summary. The
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Cassette catalog displays the contents of the cassette and can be used to select individual
substrates for scanning.

Slot # Map
Tences Insimreais | | Soam (L =il =]
Rocipe 10 CA05  START  Wows AUTO  HOME  SAYE X Print | Display HELF
Scan ThastBthic: damprt 500 1980 1123 -_.... Fida]
Summary |g" 0
Box 1Pl Tl 075 6 |;-.F'M- —| Cassette
i Hi (HIl} L |
" . ) i / (5 Catalog
L] 11 i in o ik
Kl i ] 44 |
4] 143 HLt
5] 176 i,
A 13 I
[T 154 I
211 (12
(A— J BiY il D did jukl
BT Araa Tt 130 10, D L1
Soratch Cnft 1; 4.07mm |
Sum of Al Dedects 1075
Haza Fagion %
Haid e Muadaiige .07 F0pnm &
Haiz e Pl R Opim) -
Lxser 6 (G & Ciarater e € 1
Status = ' m' ﬁl i
Box Payned
MM B isogram

Figure 4-6 Scan Window Parts

The Scan window contains the following areas:

Window Area

Summary box

Wafer map

Cassette Catalog

Histogram

Status box

Description

Displays the date, time, wafer comment, wafer ID, scan results,
and recipe settings. See Section 4.5, “Using the Summary Box.”

Displays the color-coded defect map or haze map. See Section 4.8,
“Using the Wafer Map.”

Displays cassette contents. See Section 4.6, “Using the Cassette

Catalog.”

Displays a histogram of the displayed data. The histogram be used
to change LPD bin splits. See Section 4.7, “Using the Histogram.”

Displays instrument status.
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When you display a haze map and histogram, the instrument displays haze data in the
summary, a haze map, and the histogram displays the distribution of haze values.

=] Tenox Inrraems | £ M| =10 [=]
Aocpa 1D CALE START  Mows  AUTG HOME  SANE XY Frinl  DiEplsy HELP
Ty, Septamber 15 1302 1541 &k =
il Bl |
. I
Fan | —1— Haze
M LFD Cok 1021 601 on = | I\/Iap
s i ; ]
Bl fren Onl; 132 [RETT te Lk
Soratch Cnk 1 A DT - |}
st ] Adl Dl e = 3 ) K
H_ o ORPE: NN yn LI
M0 AuaraeE IFTFE
By Haze Fange 99714 .
0.25% 2
] K 00 i
Haze Bin :"I ! EE‘;; .| e
Splits A e I
M 0% =
n i 5 0%
Abowu Hare Range  DDBX{x=  -200;
2 Heiav b i Haze
L] oo L Histogram

Figure 4-7 Haze Results in Scan Window

Note that the haze range bin splits are listed in the lower part of the summary.

4.3.1 MENUS AND COMMANDS
Inthe Scan menu bar, choosing 1D, Cass, Start, Auto, Home, or Saveisthesameaspressing
the key of the same name on the instrument keypad. Recipe, XY, Print, and Display are

pull-down menus.
Recipe Print | Display |l
1 Load... 1 Short Summary, 40 col @ Hap

2 View/Modify Z Reference points ... 2 Long Summary, 80 col =

3 New... 3 Write to TFF 3 Lot Summary, 80 col i Hista

4 Save = — 4 Lot Summary, 132 col v I; ﬁg g&

b Save As... 4 Inspect Calibration Yafer ... 5 One Line Summary, 132 col ._M
ap

6 SetlD's... 6 Select Printers -

7 Delet 7 Resume Printer luady Hista

7 Delete... > Ha -

8 Go Remote [ [les BIFG

9 Lotld...

Extend puck...

0 Exit

Figure 4-8 Scan Application Menus

The Recipe menu allows you to load a new recipe, view and modify the current recipe,
create anew recipe, save arecipe, set user IDs, delete arecipe, enter remote mode (SECS-
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I1 Communications Option required), enter the Lot I D, extend the puck for inspection and
cleaning, and exit the Scan application. For details on recipes, see Chapter 5, “Recipes.”

The XY menu provides map rotation and reference point definition (X-Y Coordinates
Option required) and allows you to save map data in Tencor File Format (TFF). Note that
a TFF file contains the wafer data currently displayed in the map, including any changes
made to bin splits, map orientation, and origin. TFF files can be automatically saved, if
specified in the recipe’s Detailed Save Configuration. For details on setting up for TFF
files, see Section 7.7, “Setting Up for TFF Files.”

The Printmenu allows you to print wafer summaries and lot summaries on the text printer.
Summaries can be printed in 40, 80, or 132 column format. The Select Printers item allows
you to select the text and graphics printers for the system. The Resume Printer item starts
a suspended print job. See Section 4.11, “Printing Summaries,” for details on printing.

The Display menu provides data display combinations: defect map only, defect histogram
only, defect map plus histogram, haze map only, haze histogram only, or haze map plus
histogram. The recipe specifies the initial data display.

The Help menu provides help topics. Choose Using Scan to view the help topics related
to the Scan application or choose Contents to open the help system. Choosing Using Help
displays the Microsoft Windows Using Help topics.

4.4 QUICK REFERENCE

The following table summarizes the actions available when using the Scan application.

To: Do this:
Change the scan order Presss.
Change the data display Choose a display option from the Display menu. Or,

pressMENU, use arrow keys to highlight the Display
title, and press arrow keys to open the Display menu.
A check mark appears in front of the current display
option. Use arrow keys to highlight the display you
want, and pressNTER.

Choose automatic scan Presso.

Enter the Lot ID Choose Lot ID from the Recipe menu. Enter the ID in
the Lot ID dialog box and click OK.
Or pressvENU. Press arrow keys to highlight the Lot
ID choice. PreseNTER. Type the Lot ID and press
ENTER.

Enter the wafer (substrate) ID  Pressr click ID in the menu bar. The instrument
displays the Wafer ID dialog box. Type the ID for the
substrate and pressITER.
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To:
Extend the puck for cleaning

Home the cassette

Load anew recipe

Print a substrate or lot sum-
mary

Print the screen

Save data (manually)

Save a TFF file (manually)

Start ascan
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Do this:

Choose Extend Puck from the Recipe menu after
removing the cassette. You must be logged on as a
User Manager.

Press HOME.

Choose L oad from the Recipe menu. Select the recipe
and click OK.

Or press MENU. Press arrow keys to highlight the
Load choice. PressENTER. Select the recipe name and
press ENTER.

Choose an item from the Print menu.

Or press MENU, use arrow keys to highlight the Print
title, and press down arrow to open the menu. Use
arrow keysto highlight the item to print, and press
ENTER.

Press the PRINT key. (No mouse equivalent.)

Press SAVE. The instrument saves maps, summaries,
and TFF files of the primary data and alternate data
(if collected).

Choose Write to TFF from the XY menu. Or press
MENU, use the arrow keysto select the XY menu and
choose Write to TFF, and then press ENTER.

Press START.
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4.4.1 GENERAL PROCEDURES
General procedures when using the Scan application are listed in this section.

To enter user ID information:

1. Choose Set IDs... from the Recipe menu. Scan displays the following dialog box:

Data Base Id Definitions
DEIR[DEMO]] | [2]
ID #2 [DEMOZ | [2]
ID #3 [DEMO3 | [2]
ID #4 [DEMOA4 | [2]
ID #5 |PRODUCTID | [2]
ID #6 |PROCESSID | [2]
ID #7 [LOTID | [2]

[ ok ] | cancer |

Figure 4-9 Database ID Definitions Dialog Box

2. Enter the User ID information required. Use the pull-down lists to view or select
previously entered data. Note: User IDs are customer-defined. Consult with your
system manager for rules on using these fields.
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Toenter theLot ID:
1. Choose Lot ID from the Recipe menu. Scan displaysthe Lot ID dialog box.

Lot ID

Pleaze enter Lot ID

[LOTTEST

Perzistence
@® Mext scan only

3 Until end of cassette
AN subsequent scans

I 114 I |[Zancel|
7|89 undo | (A|BJC[DJE |F|G|H
4|56 | zpace I (JIK|L|M|H]|O|P
1[2]3]| clear QRIS (T JU |V WX
Of.|-1enter | [YIZ2]:[%]_ 2%

e ———

Figure 4-10 Lot ID Dialog Box

2. Enter thenew Lot ID and choose OK. The Lot ID appearsin Lot Summary reports
and the Lot Summary screen and is required for saving Tencor File Format (TFF)
files. Lot ID aso can be entered at the Lot Summary screen.

To save Tencor Format File (TFF) manually:
1. After scanning the substrate, choose Write to TFF from the XY menu.

2. If automatic filenaming has been selected, theinstrument savesthefile using adate/
time-based or Lot ID-based filename. If user selectable filenaming has been
selected, the instrument asks for the TFF filename.

The TFF file contains any changes to the map made by rotating the map, changing
bin splits, or zooming the histogram.
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4.5 USING THE SUMMARY BOX

The summary displays the date and time of the scan, the results of the scan, bin splits,
overlay controls, and a selection of recipe parameters. The bin splits are color-coded, as
shown by the numbered buttons. Y ou can enabl e or disableabin fromthemap or histogram
by selecting a bin split button. The summary updates when you enable or disable a bin
split, edit a defect or haze bin, or magnify the map.

[Thursday, August 20,1992 11:28:07 Ak
1D =03
Comment =l
FaAIL
LPD Cnt: 1025 6.12{cm?
— |l 0.160- 0.213: 0
0.213- 0.284; 0
0.284- 0.375; 244
_ . 0.379- 0.506: 143
Bin Splits 0.506- 0,675 126
A 0.675- 0.900; 139
0.800- 1.20: 154
— g 1.20- 1.60: 219
tdean( C: 0802  Std Devw:  0.444
Area Control —— &l Area Cnt: 130; 11.0mm?
Scratch Cnt: 3 4.07mm
Haze Overlay Sum of All Defects: 1025
[l Haze Region: 0%
Haze Average: 0.0220ppm
Haze Peak: 66.0ppm
Laszer 488nm Gain 4 Diameter: 150mm
[Thresh: 0.160pm Exclusion:  2mm
Haze Bng:  250ppm Thruput:  Medium

Figure 4-11 Summary Box

Buttons 1 through 8 control the bin splits for the primary data. Button O overlays the
aternate data. Button 9 overlays area data. For example, all haze data can be overlayed
onto a defect map by selecting button 0.

The summary lists primary data and alternate data (if oneis selected in the recipe).

Data Description

LPD Count Thetotal of all light point defects and their total surface area.

Bins 1-8 Bin splits intervals and the count of LPDs for each bin.

Mean The mean of collected LPDs.

Std Dev The standard deviation of collected LPDs.

Area Count The count of all areas (areas and scratches) on the substrate and

their total surface area.
Scratch Cnt The total number of scratches and their total surface area.

Sum of All Defects The sum of all LPDs and areas, including scratches.
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Data Description
Haze Region The percentage of the measurable surface area containing haze.
Haze Average The sum of all haze values divided by the number of haze values,

including those that are over the Haze Range limit and under the
Haze From limit.

When the haze map is zoomed, only those haze values in the
magnified map are included in the average, including values under
or over the haze range limits.

When the haze histogram iszoomed, only those haze valueswithin
in the zoomed histogram interval areincluded in the haze average.
Values under or over the haze range limits are not included.

Haze Peak The highest haze value.

Toenter aWafer D after scanning:
1. ChooselD from the menu bar or pressthe ID key to open the Wafer ID dialog box.

WAFER ID

Floase anar Wales |

| CIE, I |I:n.ru=|I|

Figure 4-12 Wafer ID Dialog Box

2. Enter thelD for the substrate and choose OK. The ID appearsin the scan summary
and in the Lot Summary.

Toenter aWafer ID after scanning thelot:

AttheLot Summary screen, enter IDsfor substratesand thelot, asrequired. Choose
OK to keep IDs and close the Lot Summary screen, or choose a print command.

To enter acomment:

1. Choose the comment button (the minus button) in the Summary or press the minus
key on the keypad. The Scan application displays the Comments dialog box.

Flease anter commeants for this waler

Commaats

| ok | | concel |

Figure 4-13 Comments Dialog Box

2. Enter comments of up to 40 characters and choose OK. The comment appearsin
the summary.
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To enableor disablea bin:

Click on the bin button.

Or press NEXT repeatedly until the summary is selected. Press the number of the
bin(s) to change. Buttons 1 through 8 represent bin splits for the primary data.
Button O overlaysthe alternate data. Button 9 overlays area data.

When abinisdisabled, the Scan application removesthe col or-coded bin datafrom
the map and histogram when the window is refreshed. Also, its data values are
dimmed and are not included in count totals.

Torefresh the map and histogram after selecting or changing bins:
Click the left button in the map or histogram or press NEXT.

To overlay the alternate data in the map:
Choose button 0.

Todisplay area data:
Choose button 9.

To print the current summary:

Choose Short Summary or Long Summary from the Print menu.
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4.6 USING THE CASSETTE CATALOG

The Scan application displays the Cassette catalog at the right of the screen.

To display the contents of the cassette loaded on the indexer, press CASS. The instrument
catalogs the cassette, displaying substrates by slot number:

CASS changes the HOME homes the indexer and

(scan order clears the catalog

== | Tervcor Irmire -l Eean [DE k] 1=15]
HAeclpee I TA%E  GTART Mous AUTE HOME SAVE ¥Y  Print  Display HELF
E\i T o o 1 Cassette catalog

F Al
L Cnl: % Biddcn® I
L1 [ n " |28
Ll o ’ L
Ll 4 - - I
L] 143 . {r
wal 126 N} 1
M 139 L
7] 154 - | .
" 205 H — Occupied slots are
U] Apan St 130 1] Osin® ) [18 numbered
orahoni:. X LT |
Sagim ol Al Dedects 1035

M M gisin: [
i Beavarsegsn: 1075 Dppn :
Hare Poak: Gbbppm|s= 4 I
Las-sr 3w - i P TERL L B 3
wrl, L] - L
100 18]

Scan Sequence J

Figure 4-14 Cassette Processing Commands and Indicators

Y ou can scan substrates in a cassette in sequence from bottom-to-top or top-to-bottom, or
select two or more substratesfrom the catal og, or select asingle substrate from the catal og.
The status box displays the current scan sequence. The slot selector can be used to choose
asubstrate to scan.

The Cassette catalog displays the cassette’s substrate status, as follows:

« If the status of a slot cannot be determined, the slot contains a question mark (?).

A white slot number indicates that the substrate has not yet been scanned.

A green slot number indicates that the substrate has been scanned and has passed
all pass/fail criteria.

A red slot number indicates that the substrate has been scanned and has failed one
or more pass/fail criteria.

A yellow slot number indicates that the instrument is processing the substrate.
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To select the scan sequence for a cassette:
Press CASS. The status box displays the scan sequence.

NOTE: To start slot numbering at the top of the cassette, see the Reverse
Ladder Numbering option in Section 7.1, “User Configuration Dialog
Box.”

To select one substrate to scan:
Double-click on the dot in the Cassette catal og.

Or click on the slot of the substrate you want to scan. Note: If you select only one
substrate to scan, the instrument enters Direct Access mode. Direct Access mode
allows you to repeatedly scan the selected substrate by pressing START for each
scan.

Or press[t] or [+] to move the slot selector to the substrate you want to scan, press
SEL and then press START.

When you select only one substrate for processing, the instrument enters Direct
Access mode.

To select substratesto scan:

Press CASS to catalog the cassette. Press[+] or [1] to move the slot selector to the
substrate(s) to select. Press SEL at each slot. Selected slots are highlighted.

To clear the Cassette catalog:

Press HOME. The instrument homes the indexer, and if not in Direct Access mode,
displays the Lot Summary for the substrate(s) scanned.

To recatalog a cassette:

Press HOME.
2.  Wait for indexer motion to stop and then lift the cassette off the indexer.
3. Replace the cassette on the indexer.
4. PressCASS.
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4.7 USING THE HISTOGRAM

The histogram displays the distribution of light point defects or haze values. The color
coding correspondsto the bin splits shown in the summary. Using the histogram window,
you can zoom the histogram and change bin splits.

Defect Size Histogram
at Cursor Cursor

zL78 Ares
1000
10
£ *II:II:I2
z = it
= 10
—Total Area
1
1 2
0.770 Diameter (pm) 7.0

Figure 4-15 Histogram

The Scan window can display a histogram in combination with the map, a histogram only
(no map), or no histogram (the map is enlarged). The recipe setsthe initial map/histogram
display combination. The display can be changed through itemsin the Display menu.

A LPD histogram plotsthe LPD count versus LPD diameter or cross-section as specified
in the recipe. A haze histogram plots the number of defects versus haze values. Defect
histograms display ared total area bar at the right.

When you magnify the map, select or deselect abin, zoom the histogram, or edit bin splits,
the histogram changes as necessary. When you move the cursor into the histogram, the
cursor changesto an I-beam.

To change the histogram display:
Choose a display type from the Display menu.

Using the histogram window, you can zoom the histogram to narrow the data range and
change bin splits.

4.7.1 ZOOMING THE HISTOGRAM

The histogram can be zoomed, allowing you to narrow therange of interest for the primary
data.

To zoom the histogram:
Using the mouse:

1. Double-click the left button in the histogram. Two markers appear.

2. To move the left marker to define the lower limit, press and hold the left mouse
button, and move the mouse. (Drag with left button.) Release the mouse button.
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3. Tomovetheright marker to the upper limit, press and hold the right mouse button
and move the mouse. (Drag with right button.) Release the mouse button. Repeat
Steps 2 and 3 as necessary to define the range of interest.

4. Double-click the left mouse button to zoom the histogram to the range between the
two markers. If desired, you can zoom again by repeating Steps 2, 3, and 4.

5. PressNEXT to move to the map, keeping the defined range intact.
Using the keypad:

1. PressNEXT one or more times to select the histogram.

2. PresszooM. Two markers appear in the histogram.

3. Press sEL to select the marker(s) to move. Each time you press SEL, markers are
chosen inthefollowing order: left marker, right marker, both markers, no markers.
The program highlights the selected marker(s). Use [ -] and [ -] to move the

markers.
Histogram markers
0.293 1.26 Area
1000

C
a 100
u mmneé
g 10
t

0.4 0E og 10 1.2 1.4
0,230 Diameter [pm) 1.60

Figure 4-16 Histogram Markers

4. PresszooM to zoom the histogram. Repeat Steps 3 and 4, as necessary, to narrow
the range further.

4.7.2 EDITING BIN SPLITS
The histogram can be used to change LPD bin splits.

To edit bin splits:

Double-click the right button in the histogram. (There is no keypad equivalent to
this operation.) The instrument displays a bin split indicator at the top of the
histogram and a bin change cursor.

Using the mouse:
1. Movethe cursor under the bin boundary to change. Click the left mouse button.

2. Dragthecursor using theleft mouse button. Thebin splitindicator changestoreflect
the new boundary.
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Using the keypad:

1. PressSEL to select the boundary to change.

2. Press[-]or[-] tochangethe boundary. The bin split indicator changes to reflect
the new boundaries.

3. PressENTER to apply the new bin splits to the map and histogram.

Bin split cursor —— i i . . .
P AN S;Lrgm bin split Bin split Indicator
AN
0524 Lrea

h 1000

100
e
10

1

0.4 e ne 10 1.2 1.4
0.230 Diarneter [pm) 1.60

Figure 4-17 Histogram Bin Splits

4.8 USING THE WAFER MAP

The Scan application can display a wafer map of LPDs or haze. The wafer map can be
displayed in combination with a histogram. The recipe sets the initial substrate map/
histogram display combination and the combination can be changed for the current scan
by using the Display menu.

Y ou can magnify (zoom) the wafer map, set and apply user-defined coordinates to the
map (X-Y Coordinate Option required), and MicroView an area of the wafer.

When you zoom the histogram window change bin split ranges through the histogram, the
changes are applied to the wafer map the next time it is redrawn on the screen.

To change the display combination:

Choose a display type from the Display menu.
To magnify (zoom) a map:

Double-click the left button in the map.

Or press NEXT repeatedly to select the map and then press zooMm. For details on
using a zoomed wafer map, see Section 4.9, “Zooming the Map.”

Todisplay a MicroView:
Proceed to Section 4.10, “Examining a MicroView.”

Torefresh the map:

Click the left button in the map or prassxT. Any bin split changes will be made
to the wafer map.
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4.9 ZOOMING THE MAP

The instrument provides a multilevel zoom feature. When you zoom the map, the
instrument displays a panning window and magnifies the map. The menu bar lists the
instrument keys that can be used when zooming.

To magnify (zoom) a map:

Double-click the left button in the map or press NEXT repeatedly to select the map
and then press zOoM.

Panning Panning Magnified
cursor _— window map
//
e
-‘:":""l'-:-\. y
-, .
-7 +
S E3401 ' .
— _.._._I_'| "
.4 .
A
E .:_::-u'-sﬂ-} [ _______________:4- *
g e +*+ e . * ! .
. ' ey 1
X Coordinate . oo o . '
at cursor — + : . . '
she + ' .
1 + * 1 .
' : * 5
1 + 1
o 1 vy o
. *oiMicroView area
w v 7 e +
* ++
* +4 +
'} -+ * +
'i_ +
Magnification i * :
+
scale 1
L
L 4
A 10 o

Figure 4-18 Zoomed Wafer Map

To change magnification levels:

In the Panning window, press SEL to choose the next magnification level. The scale
at the bottom of the map shows the current scale setting.

Tolocatethe area on the map to magnify:

Move the panning cursor by moving the mouse or by using the arrow keys. Notice
that the magnified map changes as you move the panning cursor. If the X-Y
Coordinates Option is installed, you can press 1 or 2 to move to these reference
points.

To move from Panning window to magnified map:

Click in the Panning window, or presszooM. The LPD Databox and cursor appear
inthemap. Click inthe map or press CANCEL to move back to the Panning window.

#343153 Rev. B 5/97



4-24

Surfscan 6200 Operations

Toidentify an LPD:

Move the cursor using the mouse or the keypad arrow keys. When you move the

mouse, the cursor jumps to the nearest LPD. When you use the arrow keys, the
cursor movesto thenext LPD inthedirection of thekey. The LPD databox displays
the X-Y coordinates and dimensions of the LPD at the cursor. Note that you cannot
move the cursor outside the border of the magnified map, but you can magnify a
different portion of the map by using the Panning window. The cursor isparticularly
useful for specifying X-Y reference points (requires X-Y Coordinates Option).

To return to the Panning window, click the left or right mouse button or press
CANCEL.

I

18- par

+

-LPD -
% 13676 |
Y: 72865

— LPD Data
Diam: 1.86 pm

Figure 4-19 Locating Defects in the Zoomed Wafer Map

Toreduce (unzoom) a map:

NOTE:

Click the right button in the Map or Panning windows or press UNDO.

For details on setting X-Y coordinates, rotating a map, and sending X-
Y coordinates over the COM3 port, see Chapter 13, “X-Y Coordinates
Option.”

4.10 EXAMINING A MICROVIEW

The Surfscan 6000-series MicroView feature allows you to examine a three dimensional

representation of the surface of the substrate. The amplitude axis (Z-axis) isevenly scaled
from the smallest to largest amplitudes in the MicroView area.
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Y ou can view the MicroView areafrom different angles, display the MicroView in color
or wireframe format, and use the MicroView cursor to obtain approximate defect ampli-
tude or sizing. Also, you can change the threshold level.

A MicroView removes the haze data and sizing information is given in approximate
diameter or cross section units.

4.10.1 DISPLAYING A MICROVIEW
A MicroView includesonly defect data, the haze component of the data hasbeen removed.

Todisplay aMicroView:
1. Press MICROSCOPE to keep the next scanned substrate on the puck.
2. Scan the substrate.

3. Double-click the left mouse button in the map or press NEXT repeatedly to select
the map and then press zoom. The instrument displays the Panning window and
magnifies the map.

4. Move the panning cursor to the area of interest by using the mouse or arrow keys.
Then press MICROSCOPE. The instrument displays the MicroView area in the
Panning window and displays the 3-D MicroView in the map. See Fig. 4-20.

Panning Panning window shows
cursor MicroView area
T ( In a particle
| | “Fweara] Nora boar MiCI‘OVieW, the
. 08 legend shows
! . defect size in
I diameter or
|

cross-section
units.

MicroView
| rendering

s MicroView
information

LR T

| Ecp réowsghon & goue oy L) ey thend [iwploperey | Srorn w | Foym |

Figure 4-20 MicroView
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4.10.2 CHANGING

MICROVIEW DISPLAY OPTIONS

Y ou can change the view and the display format, and you can set the view area to full

screen or to within

the wafer map section of the Scan window.

To changethe MicroView view:

Press 1 through 7 to change the view, as described in the following table:

View #
1

N O o~ oWwN

Description

Front view, angled and elevated. Thisistheinitia (default) view.
Left view, elevated.

Front view, elevated.

Right view, elevated.

Top view, looking down the Z-axis.

L eft view, looking down the X-axis.

Front view, looking down the Y-axis.

To changethe MicroView display format:

Press NEXT

to change the MicroView format from color to wireframe or from

wireframe to color.

Figure 4-21
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Toview the MicroView in full-scr een:

PresszooMm. To exit full-screen view, press zOOM again or choose CANCEL to exit
the MicroView.

To exit from aMicroView:

If theinstrument isdisplaying aMicroView, click theright button or press CANCEL
to exit the MicroView display. In the Panning window, click the right button or
press CANCEL to exit zoom mode. To return the substrate to the cassette, press
HOME.

4.10.3 USING THE MICROVIEW CURSOR
Using the MicroView cursor, you can obtain the approximate size of defects displayedin
the MicroView.

The MicroView cursor isavertical line having asmall square at its base and acircle that
that slides up and down the cursor to indicate the defect amplitude or approximate size.
When the cursor is at the base of a defect, the circle movesto the top of the defect and the
information box displays the approximate size and coordinates of the defect.

Approximate defect
L coordinates

e '_ . : Approximate
P B R defect size

L Top of defect

e
W gy

|Sicy Ficersgbon & gops sy Pptin Meoyg v [iaplopwrsg | Srere o 1 fivvn|
Figure 4-22 MicroView Cursor

Todisplay the MicroView cursor:
In the Panning window, press MICROSCOPE.

To movethe cursor:

Using the mouse:

#343153 Rev. B 5/97



4-28 Surfscan 6200 Operations

Movethe mouseleft or right to movethe cursor along the MicroView X-axis. Move
the mouse up and down to move the cursor along the MicroView Y -axis.

Using the arrow keys:

1. Press[-]or[-] tomovethe cursor along the MicroView X-axis.
2. Press[t] or [1] to move the cursor along the MicroView Y -axis.

NOTE: When displaying different views of the MicroView, remember that the
cursor moves along the X- and Y-axis of the MicroView, not in the X-
and Y-directions of the screen. In a left view, for example, [ -] and [-]
move the cursor along the MicroView X-axis which is top-to-bottom on
the screen and [+] and [:] move the cursor along the MicroView Y-axis
which is left-to-right across the screen.

To move the cursor to the nearest defect within range:

Click the mouse button. If there are no higher peaks within the range of the cursor,
the cursor does not move.

To movethe cursor to the highest peak in the MicroView:

Double-click the left mouse button.

Highest peak in
MicroView

e b ] When you
double-click
the mouse,
the cursor
jumps to the
highest peak
within the
MicroView
area.

[ ]

B gy
| Size rowmgbon o gors o e L FY) iy iger [\plopreg | Srwrn o 0. By
Figure 4-23 Moving the MicroView Cursor by Clicking and Double-Clicking
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To move the cursor along one or mor e adjacent defects (a scratch, for example):

Drag the mouse along the Y -axis. (Press and hold the mouse button while moving
the mouse up or down.)

Toreturn to the Panning window:

Press MICROSCOPE, UNDO, CANCEL or the right mouse button. The MicroView
cursor disappears.

4.10.4 SETTING THE MICROVIEW THRESHOLD
Y ou can set the threshold for MicroViews. For example, if the MicroView shows a haze
component, you can set the threshold to a point above the main body of the haze to better
view defects above the haze.

The threshold remains in effect until you reset the threshold to a new value or you scan a
new wafer.

Toset anew MicroView threshold:
1. Perform aMicroView by pressing MICROSCOPE.
2. PressRcPto display the MicroView Display Options dialog box.

Micro¥iew Dizplay Options

2.00 Recipe Threshold
AR MicroView Threshold

| Uze Recipe Threshold I

I [1].9 I | Cancel I

Figure 4-24 MicroView Display Options Dialog Box

3. Enter the MicroView threshold and choose OK, or choose Use Recipe Threshold
to use the current recipe value and choose OK.

4.10.5 MANUALLY CHOOSING A MICROVIEW VIEW
Y ou can manually set the MicroView viewing angle by using the mouse in the Panning
window. Note that manually setting the viewing angle requires patience to perform
properly. Y ou might haveto try several times before you become comfortable with setting
the viewing angle manually using the mouse.

Manually setting the viewing angle is not avail able through the keypad.
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To choose a viewing angle:

1. Inthe Panning window, press the left mouse button without moving the mouse. A
three dimensional outline of the MicroView area appears on the screen.

| - """’Q Current
| = I view
N
S - ) ]
_’._,l-'"'-’-‘ MicroView
. I outline

T ] T \— Bottom

129 rivesgton ¢ o soer ey P by egmen. [1mpodopmrey | Srwrw 0 1 Bavw

Figure 4-25 Outline of MicroView Area

If the outline does not appear, release the mouse button and return to Step 1.
Continue to hold down the mouse button.

Movethe mouse up, down, left, or right. The outline rotates and tilts and the current
viewing direction isindicated at the top-left of the MicroView window.

To see the MicroView at the new angle, release the mouse button.

Y ou can return to a standard view by pressing 1 through 7.

4.10.6 USING MICROVIEWS FOR DEFECT ANALYSIS
MicroViews can be useful for identifying and analyzing light point defects, areas, and
scratches.

The characteristic patterns of light point defects (LPD), scratches, and areas are shown in
the MicroView examples below. LPDs appear as higher cross-section regions with
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characteristic peaks. Scratches appear as an elongated strand of low cross-section defects
rising above the sea of haze.

I “Fevan] lions ioer
R R I Defects shown
| in MicroView
L R
| Sico rivemgbon o gou coerge LFf) Meoygignes [\oplopreg | Srarn o 0 iy
Figure 4-26 Defect Shown in MicroView
Yiewsing froen frond
Example of a

scratch shown
in a MicroView.

Adiijlitiide TAnpE - 503 s playi 1.0mm « 1, 0mm

Figure 4-27 Scratch Shown in MicroView
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In MicroViews, areas are similar in appearance to LPDs but lack the characteristic peak.
In areas, the peak is truncated at the Area From value, as defined in the recipe.

I “Fevan] lions ioer
. J - 05
| Example of an

area shown in a
MicroView.

o]

M g
| Sico rivemgbon o gou coerge LFf) Meoygignes [\oplopreg | Srarn o 0 iy
Figure 4-28 Area Shown in MicroView

4.11 PRINTING SUMMARIES

The Scan application Print menu provides options for printing wafer summaries, lot
summaries, and a one-line summary. The Print menu also can be used to select text and
graphic printers and to resume a printing operation.

NOTE: When printing is in progress, a flashing Printing message appears at
the top of the Scan window.

When a print job encounters a problem such as the printer being out of paper or offline,
the job is suspended. When the problem has been corrected, the print job can be continued
by choosing Resume Printer from the Print menu. The printer is automatically resumed
when after the next scan.

4.11.1 PRINTING A WAFER SUMMARY
Y ou can print a short (40-column) or long (80-column) wafer summary.

Toprint awafer summary:

Choose Short Summary, 40 Col or Long Summary, 80 Col from the Print menu.
See Figs. 4-29 and 4-30.
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Tuesday, March 08, 1994 2:26:49 PM
| D# *02
Comment s:
Sort: PASS
LPD Count: 2410
LPD / cn®: 14. 4
Bi n1 2.00 - 2. 37: 2410
Bi n2 2.37 - 2. 80: 2114
Bi n3 2.80 - 3. 32: 1847
Bi n4 3.32 - 3.92: 1600
Bi n5 3.92 - 4. 64: 1360
Bi n6 4.64 - 5. 50: 1098
Bi n7 5.50 - 6. 51: 764
Bi n8 6.51 - 7.70: 427
Mean( C) : 4.54
Std Dev: 1.80
Area Count: 1613
Area Total : 37.0me
Scrat ch Count: 3
Scratch Total: 28. 9mm
Sum of All Defects: 4023
Haze Regi on: 0%
Haze Aver age: Oppm
Haze Peak: Oppm
Laser:488nm Gin:3 D aneter: 150 mm
Thr esh: 2.00um Excl usion: 2mm
Haze Rng: 1000ppm Thruput: Medi um
Reci pe I D DEMO
Figure 4-29 Example of a Short Wafer Summary
Tuesday, March 08, 1994 | D# *02 Sort: PASS
Ti me: 2:26:49 PM LPD Count: 2410 Haze Region: 0%
Reci pe | D DEMO LPD / cn®: 14.4 Haze Average: Oppm
Dat abase | D: 2.00 - 7.70: 2410 Haze Peak: Oppm
| D#1 2.37 - 7.70: 2114 Bel ow Haze Range 0%
| D#2 2.80 - 7.70: 1847 4.00 - 146: 0%
| D#3 3.32 - 7.70: 1600 146 - 289: 0%
| D#4 3.92 - 7.70: 1360 289 - 431: 0%
| D#5 4,64 - 7.70: 1098 431 - 573: 0%
| D#6 5.50 - 7.70: 764 573 - 715: 0%
| DH#7 6.51 - 7.70: 427 715 - 858: 0%
Conment s: Mean( C) 4.54 858 - 1000: 0%
Std Dev: 1.80 Above Haze Range 0%
Area Count: 1613
Area Total : 37. 0mme
Scratch Count: 3
Scratch Total: 28. 9mm
Sum of Al Defects: 4023
Laser: 488nm Gin: 3 Di aneter: 150 mm
Thr eshol d: 2.00um Excl usion: 2nmm
Haze Range: 1000ppm  Thruput: Medi um

Figure 4-30 Example of a Long Wafer Summary
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NOTE: In wafer summaries, disabled bin values are listed in brackets [].
Disabled bins counts are not included in the total LPD count or Sum of
All defects count.

4.11.2 PRINTING A LOT SUMMARY
You can print 80-column or 132-column lot summaries. When printing 132-column

summaries, the printer must be set up as described in Section 7.11.2, “Setting Up for
Printing 132-Column Reports.”

Toprint alot summary:

Choose Lot Summary, 80 Col or Lot Summary, 132 Col from the Print menu. For
an example of an 80-column lot summary, see Figure 4-31.

LOT SUMMARY

Date: Tuesday, March 08, 1994 2:27:55 PM
Recipe ID: DEMO, LotlD:

| D# LPD LPD <---Area--> <--Scratch-> Sum <---Haze--> S
Count /cnR Count Total Count Total of Rgn Avg R

(me) (m) Dfcts (%9  (ppm T

*01 2143 12.8 1613 37.0 3 28.9 3756 0 0OP

*02 2410 14.4 1613 37.0 3 28.9 4023 0 OP

Group Statistics:

M n: 2143 12.8 1613 37.0 3 28.9 3756 0 0

Max: 2410 14.4 1613 37.0 3 28.9 4023 0 0

Aver age: 2276.50 13.6 1613 37.0 3 28.9 3889.5 0 0

Std Dev: 188.80 1.13 0 0 0 0 188.8 0 0

Figure 4-31 Example of an 80-Column Lot Summary

NOTE: A lot summary also can be printed from the Lot Summary window that
appears at the end of cassette processing. See Section 4.2.5, “Lot
Summary.”
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4.11.3 CHOOSING AUTOMATIC PRINTING OPTIONS
Automatic printing options are specified in the recipe. The recipe can specify the type of
summary to print—none, one-line, short, or long—and the screen print setting—off,
normal, or swap black and white. For details, see Section 5.6.3, “Automatic Printing.”

4.11.4 SETTING UP PRINTERS

To choose thetext and graphicsprinters:

1. Choose Select Printers from the Print menu. Scan displays the Printer Selection

dialog box.
—| Printer Selection
Text Printer Graphics Printer
Epson FX-85 |*| Epson FX-85 |+ |
Epson FX-850 Epson FX-850
Gonotic £ Toxt Only [ ———

HP DeskJet Plus Generic f Text Only

HP LaserJet llISi || HP DeskJet Plus ]

HP LaserJet llISi PostScript + HF LaserdJet lISi *
| OK | | Cancel ‘ | Setup... ‘

Figure 4-32 Printer Selection Dialog Box

2. Choose a text and graphics printer.

The system uses the text printer to print summaries and reports and the graphics

printer to print maps and screen printouts. One printer can be assigned as both the
text and graphics printer.

To print 132-column reports, set your Text printer to Generic/Text Only. The printer
must be configured as described in Section 7.11.2, “Setting Up for Printing 132-
Column Reports.”

To print to a video printer, set the Graphics Printer to VIDEO.

To print maps and screens, the graphics printer must not be assigned to a text-only
printer.

To print screens to a Windows bitmap file, set the graphics printer to FILE and then
choose the Setup button to set file path and filenaming conventions.

3. Choose OK.
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5 RECIPES

This chapter describes recipes. Recipes allow you to specify data collection, datadisplay,
configuration, pass/fail sort settings, and automatic saving and printing operations for a
given wafer substrate size and type.

To create a new recipe or modify an existing recipe, you must know how to use Recipe
menus and the Recipe dialog box, and know how to set recipe parameters. Also, your user
account must allow you to create, edit, and save recipes.

The instrument stores recipes in the database by name. A recipe name can be up to 19
characters long and can contain any combination of alphabetic, numeric, or special
characters. When you load a recipe from the database, the recipe becomes the current
recipe, or the recipe used for scanning.

Scan and Setup application windows display the current recipe name in parentheses in
their title bars, and the Recipe dialog box displays the current recipe name as itstitle in
parentheses.

For step-by-step instructions on setting recipe parameters, see Section 5.3.5, “Selecting
Substrate Parameters.”

Recipe actions are available from the following applications:

To: Use:

Create, delete, load, save, or rename a recipe  Scan or Setup applications
Export or import recipes Database Export/Import utility

Print a recipe listing Database Reports utility

5.1 RECIPE MENUS
Recipe menus in the Scan and Setup applications provide recipe actions:

Recipe 2 Recipe
1 Load... 1 Load...

2 View/Modify 2 View/Modify...
Scan Application 3 New... A | ig:)uli%ation
Recipe Actions — 1 i [

p 4 Save 4 Save Recipe Actions

5 Save As... 5 Save As...

b SetlD's... 6 Delete...

7 Delete... 7 Send to Host

8 Go Remote & Receive from Host ...

9 Lot Id...

Extend puck...

0 Exit

Figure 5-1 Recipe Menus
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Menu items with the same titles in the Scan and Setup applications perform identical
actions. Recipe actions are:

Choose This: ToDoThis

Load... Open and load a selected recipe. Displays the recipe selection
dialog box.

View/Modify... View or change the current recipe. Displays the Recipe dialog
box.

New... Create a new recipe. Displays the New Name dialog box. Type

the recipe name and choose OK. The instrument setsinitial data
collection, data display (except haze range and haze from), and
configuration values to the previous recipe’s values. The instru-
ment sets haze display and sort parameters to maximum values.
Use View/Modify to change recipe settings.

Save Save the recipe using the current recipe name.

Save As... Save the current recipe using a new name. Displays the New
Name dialog box.

Delete... Delete a selected recipe. Displays the selection dialog box.
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5.2 USING THE RECIPE DIALOG BOX

A recipe can be created, modified, or viewed by opening the Recipe dialog box from the
Scan or Setup applications. The dialog box contains four general parameter areas. data
collection, data display, configuration, and sort.

Current Recipe

DEMO
~DATA COLLECTION rDATA DISPLAY
Substrate Diameter 150 mm Display Option Defect f Haze (98]
Edge Exclusion 2 mm Display Type Map + Histogram ¢
Flat } Motch Exclusion <None> (98] Show Diameter (98]
Haze Suppression 0 ppm Bin Split I 8
Max 7.7 Im Gain 3 Area From I 7.7 |Lm
Threshold 2 Hm Haze Range ppmy{ Full (98]
Throughput Medium (98] Haze From 4 ppm
- CONFIGURATION r SORT PARAMETERS
Cassette <default> (D Ri>< (0 LPD Count 30000; 180 [cm?
Sorting (98] Bin Limit [SeL Off 9o
Auto Align [%-Y) Off (98] Area Count 9999 ; 9999 mm?
Auto Gain Setting (98] Scratch Count 9999 ; 9999 mm
Substrate Name Auto Print MGen  Off o Sum of all 9999
and Thickness ] Auto Save [seL  Off [96) Haze Average K00 ppm
Silicon Dioxide [seL[C O [96) Haze Peak 500 ppm : Region 100 2

Figure 5-2 Recipe Dialog Box

To select recipe parameters, the dialog box provides cycle controls, select buttons, and
data entry fields. These objects can be used as described in Chapter 3, “Basic Skills.”

Choose OK to keep the settings as shown in the dialog box. The current settings apply to
scans, but the settings are not saved in the database (permanently saved) until you choose
Save from the Recipe menu. Choose Cancel to exit the Recipe dialog box without keeping
any changes.

In the Scan application, choose the Start button to start a scan using the current recipe
settings. This button performs the same function as choosing OK in the Recipe dialog box
and then pressing tt8gART key or choosing START from the menu bar.

To modify or view an existing recipe:

1. Open the Scan or Setup window.

2. If the recipe you want to work on is not the recipe shown in the window's title bar,
choose Load... from the Recipe menu and open the recipe.

3. Choose View/Modify... from the Recipe menu, or press RCP. The instrument

displays the Recipe dialog box.
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To change recipe settings:

1
2.
3.

4.

Open the Recipe dialog box.
Change recipe settings, as desired.

Click OK or press ENTER. The changes you made to the recipe parameters remain
in effect.

To save the changes you made, choose Save from the Recipe menu to save changes
to the current recipe or choose Save As... from the Recipe menu to save the recipe
using a different recipe name.

5.3 RECIPE PARAMETERS
This section describes the parameters listed in the Recipe dialog box.

Data collection parameters specify the substrate, data collection range, and instru-
ment throughput.

Data display parameters specify primary and secondary data types, wafer map and
histogram display options, the number of bin splits to be used, and haze display
parameters.

Configuration parameters specify cassette usage, sorting option, automatic opera-
tions, and substrate type and thickness.

Sort parameters establish the pass/fail limits for wafers. If scan results exceed any
of the enabled sort parameters in the recipe, the wafer fails, otherwise the wafer
passes.

Certain recipe parameters interact. When you change Gain, for example, Threshold, Area
From, and Haze Range values automatically change to the default values for that gain.
You can change the values for these parameters after setting the gain.

5.3.1 DATA COLLECTION PARAMETERS
Data collection parameters are described in the table below. See Section 5.5, “Selecting
Display Options,” for details on selecting parameter values for the range of interest.

Data Collection Description
Parameter
Substrate diameter Substrate size: 2 in., 3 in., 82 mm, 100 mm, 125 mm, 150

mm, or 200 mm.

Edge exclusion The distance from the edge of the wafer toward the center
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Data Collection
Parameter

Flat/Notch exclusion

Haze Suppression

Gain/Max Size

Description

The wafer exclusion pattern to apply. One or more exclu-
sion regions can be defined by the exclusion patternslisted
inthisfield. The areas of the wafer specified by exclusion
regions are excluded from scan results. See Section 9.5,
“Defining Exclusion Patterns,” for details.

Increases the Haze Range and Haze From by the value
entered. (Requires analog board P/N 223670.)

Instrument gain setting. Gain determines the range of data
collected during a scan. Gain is a value from 1 to 7 for the
Surfscan 6100, 1 to 8 for the Surfscan 6200. Max Size
indicates the maximum LPD size for this gain.

When you change Gain, the instrument automatically sets
Area From to Max Size, and sets Threshold and Haze
Range to their default values. Surfscan 6100/6200 Max
Size and Threshold values are listed in the table that
follows.

Max Size (um) Max Size (um?)
Gain
1 63 250
2 28 50
3 7.7 10
4 1.6 2.5
5 0.33 0.5
6 0.21 0.1
7 0.16 0.025
8 0.12 0.005
(6200 only)
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Threshold Threshold specifies the smallest LPD size to be included
in the scan result. Threshold defaults to the standard value
for the current gain setting. If you set threshold to O, the
instrument automatically suppliesthe default value. If you
set threshold to a value equal to or greater than Max Size,
datawill be collected for one size only.

Default Threshold Default Threshold
Gain (um) (um?)
1 14 2.13
2 0.32 0.427
3 0.21 0.086
4 0.16 0.022
5 0.13 0.0043
6 0.10 0.0008
7 0.08 0.0002
8 0.07 0.0001
(6200 only)
Throughput The speed at which the wafer is processed through the

instrument: high, medium, normal, or low. Throughput sets
wafer scan speed and relative scanning sensitivity and
determines microscan viewing dimensions.
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5.3.2 DATA DISPLAY PARAMETERS
Data display parameters specify the primary and secondary data, type of display (map,
histogram, or both), show size (diameter or cross section), bin splits, area boundary, and
haze range.

Data Display Parameter Description
Display Option The datato collect, display, and save.

Defect/Haze: the instrument collects defect and haze data
and displays defect data when the scan completes. Haze
data can be overlaid by selecting the summary table O
button.

Haze/Defect: the instrument collects defect and haze data
and displays haze data when the scan completes. Defect
data can be overlaid by selecting the summary table O
button.

Defects Only: the instrument collects, displays, and saves
defect dataonly.

Haze Only: the instrument collects, displays, and saves
haze data only.

Display Type The initial map and histogram display combination. (The
display can be changed temporarily by selecting from the
Scan application Display menu.)

Map + Histogram: displays awafer map and histogram.

Map: displays map only.
Histogram: displays histogram only.

Show LPD sizecalculation and display parameter: diameter (um)
or cross section (Um?).

Bin Split Bin split value indicates number of bins used. To set bin
splits, choose the seL button. The Bin Split dialog box
alows you to edit LPD bin split ranges and to set the
number of bins used.

Area From This value determines the LPD size above which the
instrument classifiesLPDsasareas. Defaultsto the current
Max Size value. Maximum diameter is 9900 um and max-
imum cross section is 99000 pum?.

To set scratch parameters, click the Area From SEL button.
See “Areas And Scratches” in Section 5.5.2, “Displaying
Defects.”
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Data Display Parameter

Haze Range

Haze From

Description

Limited, full, extended or autorange. The hazevaluerange,
in parts-per-million, are determined by the current gain
setting. In autorange, theinstrument choosesthe range that
providesthe best resolution. The instrument automatically
zooms on the peak of the data, if any.

The minimum haze value collected. Defaults to 1/250 of
the Haze Range value.

5.3.3 CONFIGURATION PARAMETERS
Configuration parameters provide cassette, sorting, automatic operation, and substrate

selection.

Configuration Parameter Description

Cassette

Sorting

Auto Align (X-Y)

Auto Gain Setting
Auto Print

#343153 Rev. B 5/97

Cassette type and wafer handling configuration.

Cassette types can be scrolled using the cycle control. Y ou

can select only a cassette type that has been calibrated for

the current substrate diameter. See Chapter 7, “Calibra-
tion,” for details on creating cassette types.

Cassette wafer handling can be: L: >< (left-only), R: ><
(right-only), L:> R:< (left-to-right), L:< R:> (right-to-left),
or L:< R:>< (sorted).

Your instrument is configured for either right-to-left or
left-to-right wafer handling. To switch to the other cassette
configuration, contact your Tencor Service Representa-
tive.

Off or On. When sorting is On and the cassette setting is
L:< R:>< (sorted), failed wafers unload to the left cassette,
passed wafers unload to the right cassette. This parameter
has no effect for other cassette configurations.

On or Off. When On, the instrument automatically aligns
the wafer map to the feature specified in the User Config-
uration dialog box.

Not implemented.

Automatic printing parameter. Set to On to allow automat-
ic printing, Off to disable. To select detailed print options,
choose theEL button.
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Configuration Parameter Description

Auto Save Automatic save parameter. Set to On to allow automatic
saves, Off to disable. To select detailed save options,
choose the SEL button.

substrate name Calibrated substrate type and thickness. To select a sub-
strate type, choose the SEL button. The dialog box liststhe
substrate typesand thicknessescurrently available. Usethe
cycle control to select an available film thickness.
(T) = Tencor-supplied calibration curve
(C) = customer-supplied calibration curve

5.3.4 SORT PARAMETERS
Sort parameters provide pass/fail limits.

Sort Parameter Description

LPD Count The maximum number of light particle defects (LPD)
allowed: 0 to 99999.

LPD/cny Number of light particle defects allowed per square centi-
meter. Defaults to measurable wafer surface area / total
LPD.

Bin limit Off or On. Set to On to use the bin limits specified in the

Bin Limit dialog box. Bin limits set the number of LPDs
allowed for each LPD bin.

Area Count Total number of areasallowed (areas+ scratches). Defaults
to 9999.

Areamm? Total of al areas allowed in mm?, 0 to 9999.

Scratch Count Number of scratches allowed, 0 to 9999. Defaults to 9999.

Scratch mm Total of all scratches allowed in mm.

Sum of All Thetotal of LPD Count and Area Count allowed. Defaults
to 9999.

Haze Average The maximum alowable haze, when expressed as the

average of haze (in ppm) over the measurabl e surface area.

Haze Deviation The allowable amount of deviation of the haze level from
the average, expressed in either absolute (PPM) or relative
(percent) terms, over a user-selectable percentage of the
wafer's surface. See Section 5.7.1, “Haze Deviation Sort
Parameters,” for details.
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Sort Parameter Description

Haze Peak The maximum allowable haze value in parts-per-million.

Haze Region The maximum allowable wafer area containing haze, ex-
pressed as a percentage of the measurable wafer surface
area.

5.3.5 SELECTING SUBSTRATE PARAMETERS
This section and succeeding sections provide a step-by-step discussion of setting recipe
parameters, starting with substrate parameters. See Section 5.3, “Recipe Parameters,” for
a summary of all recipe parameters and their values.

A recipe specifies the diameter and edge exclusion for the substrate, and specifies which
substrate/film thickness calibration curve to use for calculating LPD sizes.

NOTE: If the Show parameter is set to Cross Section, the instrument calculates
LPD size using measured scattering efficiency, normalized by the in-
strument’s standard response curve.

Select the Substrate Diameter and Edge Exclusion for the substrate. Substrate diameter
can be 2 in., 3 in., 82 mm, 100 mm, 125 mm, 150 mm, or 200 mm. The recommended
edge exclusion value is 4 mm.

Wafer Measurable Surface Area

Edge Exclusion
-

Figure 5-3 Measurable Surface Area

The instrument collects data only from within the measurable surface area of a wafer.

To select adifferent thickness using the currently selected substrate:
Cycle through the thicknesses displayed to the right of the substrate name.
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To select a new substrate and thickness:

Choosethe select button at the bottom-Ieft of the Recipe dial og box. Theinstrument
displays the following dialog box:

RECIPE

Film Calibration Curves

Thickness

114 I

O Recipe Limits from Calibration Curve

Figure 5-4 Recipe Film Calibration Curves Dialog Box

The dialog box lists all substrates and thicknesses currently calibrated for the
instrument. If the substrate you want is not listed, you can calibrate the instrument
for the new substrate. See Chapter 7, “Calibration.”

Choose the Substrate Type and film thickness for the recipe and choose OK. The
Recipe dialog box displays the substrate name and thickness.

When a Tencor Instruments-supplied calibration curve is used, the substrate name
is followed by (T) in the Recipe dialog box. When a customer-supplied calibration
curve is used, the substrate name is followed by (C) in the Recipe dialog box. The
(T) or (C) designation also is shown in the wafer summary in the Mean field.

To use the recipe limits used when calibrating for the film and thickness specified,
check the Recipe Limits from Calibration Curve check box. (Requires analog board
P/N 223670.)

5.4 SETTING THE DATA COLLECTION RANGE

This section tells you how to obtain the desired data collection range by selecting
instrument gain, threshold, the defect-to-area boundary, and haze range for a recipe.

The instrument collects defect and haze data from a wafer by illuminating the wafer surface
with a laser beam, collecting the scattered light through an optics system, and amplifying
the scattered light with a photomultiplier tube (PMT). The gain of the PMT determines
the dynamic range for collecting data.
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5.4.1 SELECTING AN LPD RANGE

To specify the light point defect (LPD) range, use Gain, Threshold, and Area From
parameters.

The Gain setting determines the maximum LPD size of interest (the Max Size recipe
parameter). Threshold determines the smallest LPD collected during a scan and can be
adjusted as necessary to isolate a particular LPD range.

Area
User-selected Area |

From value

Area From

Max Size

~
JAN \

Figure 5-5 LPD Ranges

The Area From parameter determines the LPD size at which the instrument classifies
areas. The instrument classifies LPDs at or above the Area From value as an area. Area
From defaults to Max Size (Fig. 5-6) but can be increased if necessary (Fig. 5-7).

LPDs larger than Area From are
classified as areas

Area From =

Max Size \ \N
LPD
collected
Threshold /\

LPDs below threshold are
not counted

Figure 5-6 Area From Equals Max Size
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Area From > Max Size

Max Size /\{\

JA\

LPD below Area From
is collected

Figure 5-7 Area From Greater Than Max Size

Using a combination of gain and threshold settings, you can scan for a broad or narrow
band of L PDs, depending upon your requirements. Figure 5-8 shows choosing again and
threshold to match the LPD range you want (expressed as LPD cross section in pun?).

A
1000 _|
250
100 50
10
N 10 + I 25
c £
S = -
5 e 11 213 I 0.5
n o 0.1
o & 01 | 0.427
3 A 0.086
8% 01 | 0.022
0.001 - 0.0043
0.00086
0.0001 |+
0.00001 L
VYGain 1 2 3 4 5 6

Figure 5-8 Gain versus Cross Section for the Surfscan 6200

A
0.025
0.005
0.00022
0.00011
7 8 \J

Surfscan 6200
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P.S.L. Diameter

Therange of interest determinesthe Gain and Threshold combination to use. For example,
if you want to collect datafor LPDsin the 4 to 8 um? range (the shaded areain the table),
you would set Gain to 3 and set Threshold to the smallest LPD size of interest.

Theinstrument collects, displays, and records L PDswithin the range set by the Threshold
and AreaFrom parameters (AreaFrom defaultsto 10 um? for Gain 3). If desired, bin splits
can be used to display any segment of data within the Threshold to Area From range.

63 A
100 28 T
10 —+— 7.7
£
= . 1.6
g | 149 I 033 021 o6 o1
77 032 o2 | r oy
@) 01 T [ |
0.16 0.13 0.10
o 0.08 0.07
0.01 —+ -
Gain 1 2 3 4 5 6 7 8 v

Figure 5-9 Gain Versus Diameter

If you want to collect LPDsin the range of 0.1um to 0.15 pm, for example, you would set
Gainto 7 and Threshold to 0.1.

If the LPD range of interest exceedsthe range of asingle gain, you can scan waferstwice,
changing Gain and Threshol d values between each scan. To automatethe process, different
recipes can be used for each scan.

If you set Threshold to O or AreaFrom to lessthan Max Size, the instrument automatically
enters the default value for the parameter.

5.4.2 SELECTING A HAZE RANGE

The haze range collected during a scan is determined by the gain setting, Haze Range
value, and Haze From value. Haze Range determines the maximum haze value collected
during a scan.

Y ou can select from the three haze ranges for each gain setting, aslisted in Table 5-1, or
choose the Autorange setting.
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Table 5-1 Haze Range

Gain Limited Full Extended

1 49-12500 98-25000 200-50000
2 9.8-2500 20-5000 39.2-10000
3 2-500 3.92-1000 7.84-2000
4 0.49-125 .98-250 1.96-500

5 0.098-25 0.196-50 0.392-100
6 0.02-5 0.0392-10 0.0784-20
7 0.0049-1.25 0.0098-2.5 0.02-5.0
8 0.001-0.25 0.002-0.5 0.00392-1.0

(6200 only)

Haze From is the smallest haze value collected. Haze From defaults to 1/250 the current
Haze Range setting but can be set to a different value, as needed.

During a scan, the instrument collects haze data from the measurable wafer surface,
separated into 832 x 860-um segments called tiles. Haze maps display the average haze
value per tile. Haze histograms display the distribution of haze values. Average haze for
awafer is caculated by averaging the haze values of all tiles on the wafer.

When you choose Autorange, the instrument chooses the range that provides the best
resolution. The collected data is automatically zoomed at the peak. Y ou can narrow the
range of data in the zoomed histogram by entering a percentage smaller than 100. For
example, if you enter 90%, the lower and upper limits of the histogram are adjusted inward
toward the peak by up to 10% of the haze pixels.

When the autorange/autozoom feature is used

» The zoomed histogram never excludes more pixels than specified in the recipe.

When autozoom completes, the haze bin splits are recomputed and evenly divided
across the new, zoomed range.

If a haze map is displayed, it will be redisplayed after the autozoom has completed.
If substrate sorting is dependant upon haze results, the sort decision is made after
the haze bin splits are recomputed.

When autozoom is enabled, the results saved in the database reflect the zoom and
the evenly distributed haze bin splits.

It is not possible to unzoom the results of an autozoom.

The unit of measurement for haze data is parts-per-million (ppm) of the incident scan beam.

NOTE:

The instrument uses a haze calibration curve to determine haze values.
This curve can be customized as required. See Chapter 7, “ Calibration.”
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5.4.3 SELECTING THROUGHPUT
Throughput affects the wafer processing speed, relative instrument sensitivity, and mi-
croscan viewing area dimensions.

Table 5-2 Throughput

Wafer Velocity Relative Microscan Viewing
Throughput (Pitch) pm Sensitivity (um) Area (mm)
Low 10 0.12 1.0
Normal 20 0.13 13
Medium 30 0.14 18
High 40 0.15 20

Low throughput results in highest instrument sensitivity but produces the lowest wafer-
per-hour processing speed. In general, use the highest throughput that produces acceptable
results.

5.5 SELECTING DISPLAY OPTIONS
This section describes defect and haze display options.

The recipe specifies which types of data will be collected during a scan, how to display
datain the Scan window (wafer map, histogram, or both), the L PD size cal cul ation method
(LPD cross section in um? or LPD diameter in um), defect bin splits, haze bin splits, and
initial area and scratch display.

5.5.1 SELECTING THE DATA DISPLAY
The Display Option parameter selects the primary and secondary data display.

Option Description

Defect/Haze Theinstrument collects al data and displays defect datain
maps and histograms. Haze data can be displayed in the
wafer map by using the O button in the summary table or
haze data can be chosen for display through the Display
menul.

Haze/Defect The instrument collects all data and displays haze in maps
and histograms. Defect data can be displayed in the wafer
map by using the 0 button in the summary table or defect
data can be chosen for display through the Display menu.

Defect Only Displays defect data only. The instrument does not collect
or save haze data.

Haze Only Displays haze dataonly. Theinstrument does not collect or
save defect data.
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After each wafer scan, the instrument displays the primary data in the Scan window. The
recipe’s Display Type parameter specifies the map and histogram display for the primary
data: map only, histogram only, or map and histogram. The operator can override the
current data display by choosing from the Scan application Display menu.

5.5.2 DISPLAYING DEFECTS
When Display Option is set to Defect/Haze or Defect Only, the instrument automatically
displays LPDs in the Scan window for each wafer scan. Area and scratch defects also can
be displayed.

LIGHT POINT DEFECTS (LPDS)

The instrument color-codes LPD bin splits. You can set the number of LPD bin splits by
setting the recipe Bin Split parameter.

The following rules apply to setting bin splits:

* The number of LPD bins can be from one to eight.

« All'bins must be within the data collection range displayed at the bottom of the dialog
box.

« Each bin represents a separate range of values. Bins cannot overlap.

» The value of the lower boundary of a bin defaults to the value of the upper boundary
of the previous bin. For example, if the upper boundary of bin #2 is set to 0.379, the
lower boundary of bin #3 is automatically set to 0.379. The lower boundary of bins
cannot be set directly.

* The Area From value defaults to the Max Size value, but can be changed. When
Area From exceeds Max Size, the LPD range is extended to the Area From value,
and the ranges of LPD bins and bin split limits are adjusted, as necessary.

To change bin ranges, use the histogram bin split editing technique as described in Section
5.5, “Using the Histogram,” or use the Detailed Bin-Split dialog box.

To set LPD bin splits:

1. Open the recipe to edit and set Display Option to Defect/Haze or Defect Only to
allow LPD bin split editing.

2. Choose the Bin Split select button to open the Detailed LPD Bin Split dialog box.
Bin fields are color-coded. The color bar at the bottom of the dialog box indicates
the LPD range specified by the current threshold and gain. The current bin
boundaries are shown in the From and To data fields.
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3. To change the number of bins, enter the number of bins to use in the Number of
Bins box. The color bar and bin fields automatically change as necessary.

Defect Histogram Bin Splits [DEMO)

From -> To Limits

0.489] | 0.697) [ 99994

0.697] | 0.992] [ 99394 Canca
0.992| | 1.41] [ 9999]4]

1.41] | 2.01] [ 9999[4]

2.01] | 287| [ 9999[3]

|6} 2.87| | 4.09] [ 9999]4]
[ 1.09] | 5.83] [ 9999[4]
830 | 9999[4]  Number of Bins

|i| Scratches and Areas| Count Range Setting Auto
|£I Haze| Bin Sphit Sequential o

0489 ER

G;

T

Figure 5-10 Defect Histogram Bin Splits Dialog Box

4. Change bins splits, using any or all of the following methods:

* To reset bins to default values, choose the Default Bin Splits button. All bins
and limits are set to default values.

e To enter values directly:

Click on the To field of the bin to change. Enter a value. When entering values
into the To fields, be sure to follow the rules for bin boundaries.

Or double-click the left mouse button over the color bar at the bottom of the
dialog box. The pointer changes shape when over a bin boundary. Move the
pointer over the boundary you wish to change. Press and hold the left mouse
button and move the boundary. Release the button when the boundary is set.
Change boundaries for all bins you want to change. When complete, click the
right mouse button.

5. Select the Count Range: Auto, Fixed 10, Fixed 30, Fixed 100, Fixed 300, Fixed
1000, Fixed 3000, or Fixed 10000. The Fixed count ranges set the histogram Y-
axis to the fixed value. The Auto count range automatically scales the histogram
Y-axis to the maximum count.

6. Select the bin split counting method: Sequential or Cumulative. In sequential
counting, the LPDs for each bin are counted and displayed separately. In cumulative
counting, the count for each bin is added to the counts of lower bins to give a running
total. For example, the count for bin #4 is the sum of the counts for bins 1, 2, 3, and 4.

7. Choose OK to save the bin splits setup.
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To specify the LPD size calculation method:

Choose a Show option, asfollows:
Option Description

Diameter The instrument calculates LPD size using the calibration
curve for the selected substrate and thickness. See Section
6.3.5, “Selecting Substrate Parameters.” The instrument
matches scattering efficiency measurements to the LPD
diameters listed in the calibration curve.

Cross Section The instrument calculates LPD size from scattering
efficiency. Sizes are normalized based on the instrument’s
standard response curve.

Sort options can be set as described in Section 6.7, “Selecting Sort Options.”

AREAS AND SCRATCHES

The instrument classifies a defect larger than the recipe Area From valuares @nas

a scratch. Areas are displayed as red regions on wafer maps. The total surface area
occupied by areas is shown by a red vertical bar in histograms. The instrument estimates
the size of an area by totaling the length of all chords recorded for the area.

The instrument defines a scratch as an area that when an ellipse is drawn around the area

» The length of the major axis of the ellipse is equal to or greater than the Scratch
Minimum Length value specified in the User Configuration dialog box.

» The ratio of the major axis of the ellipse to the estimated width must be equal to or
greater than the Scratch Length To Width Ratio value specified in the Detailed
Scratch Definition dialog box. The instrument estimates width by dividing the area
by the length of the major axis of the ellipse.

» The ratio of the major axis to the minor axis of the ellipse must be equal to or greater
than three.

The instrument reports scratch count and area total in the wafer summary table.
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When zooming a wafer map with areas displayed, areas appear as follows:
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Figure 5-11 Areas as a Series of Chords

Sort options can be set for area count, scratch count, total area, and total scratch length.
See Section 6.7, “Selecting Sort Options.”

5.5.3 DISPLAYING HAZE
When the Display Option parameter is set to Haze/Defect or Haze Only, haze is the primary
data. The instrument automatically displays haze data in the Scan window for each wafer
scan. When Display Option is set to Defect/Haze, haze is the secondary data. The

instrument collects haze data which can be displayed by choosing a haze display option
from the Display menu.

The instrument color-codes haze data. Each color identifies a separate range of data, called
abin split. Haze bin splits can be edited through the Detailed Haze Bin Split dialog box,
described below, or through histogram editing.

To edit haze bin splits:

1. Set Display Option to Haze/Defect or Haze Only to allow haze bin split editing.

2. Choose the Bin Split select button to open the Detailed Haze Bin Split dialog box.
Bin fields are color-coded. From and To fields indicate the total haze range, as
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4.

5.

Sort options can be set for percentage of haze versustotal measurable surface area, average
haze, and peak haze. See Section 5.7, “Selecting Sort Options.”

specified by Haze From and Haze Range. The current bin boundaries are shown to
the right of the bin column.

DEMO
[ictailed Haxe Hin-Split

2144

1TES

14%1

e

FERE

Ab

Finim 1

| 0k Can el |

Figure 5-12 Detailed Haze Bin Splits

Click on the boundary to change. The boundary cursor blinks. Carefully move the
pointer over the blinking cursor and press and hold the left mouse button. Move the
cursor to the new boundary location and release the button.

Or press NEXT repeatedly until the boundary cursor blinks. Use [ ] to move the
cursor to the next lower boundary. Use [ — ] to move the cursor to the next higher
boundary.

When at the boundary to change, use[ 1] to move the boundary up, [ ! ] to movethe
boundary down.

Choose OK to save the bin splits as shown. Choose Default to apply the default
ratios to the bin splits.

If the primary recipe datais defects, set the Display Option to Defect/Haze.
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5.6 SELECTING AUTOMATIC OPERATIONS
This section describes the automatic operations available through a recipe, including

» Automatic sorting of failed wafers to the left cassette
» Automatic alignment of the wafer to a feature
» Automatic printing of summaries or the screen

» Automatic saving of summaries or wafer maps

5.6.1 AUTOMATIC SORTING OF FAILED WAFERS
The instrument can automatically sort failed wafers to the left cassette and passed wafers
to the right cassette. For a discussion of pass/fail sorting, see Section 6.7, “Selecting Sort
Options.”

To enable automatic sorting:
1. Setthe recipe Cassette parameter to the sorting configuration (L:< R:><).

2. Set Sorting to On.

3.  When scanning, the cassette of wafers must be loaded on the right indexer and an
empty cassette on the left indexer. Passed wafers unload to the right cassette, failed
wafers unload to the left cassette.

5.6.2 AUTOMATIC WAFER ALIGNMENT
The instrument can automatically align a wafer map to a flat or notch, as specified in the
Standard Orientation Selection dialog box. (Requires X-Y Coordinates Option. See
Chapter 13, “X-Y Coordinates Option.”)

When Auto Align (X-Y) is On, the instrument automatically aligns the wafer map after
each scan.

#343153 Rev. B 5/97



Recipes 5-23

5.6.3 AUTOMATIC PRINTING
The instrument can automatically print the wafer summary or the entire screen.

To open the Detailed Print Configuration dialog box, choose the Auto Print select button:

DEMO
Detailed Print Configuration

All Wafers Failed Wafers
Summary One Line 90) Summary Long 49)
Print Screen Swap B/W 98] Print Screen Swap B/W 49)

Passed Wafers

Summary Short (99)

Print Screen Swap B/W (99)

| Ok I | Cancel

Figure 5-13 Detailed Print Configuration Dialog Box

Theinstrument can automatically print short, long, or oneline summaries, and screens can
be printed using normal colors or swapped black and white.

Choose automatic printing options for all wafers, passed wafers, and failed wafers.

Summary Option Description
None Do not print awafer summary.
OneLine Print aone-line summary. Y our text printer must be set for

132-column printing. See Section 9.12.2, “Setting up for
Printing 132-Column Reports.”

Short Print a 40-column summary on the text printer.

Long Print a long summary on the text printer.

Print Screen Option Description

Off Do not print the screen.

Normal Print the screen on the graphics printer using the colors

shown on the screen.

Swap B/W On color graphics printers, swaps (inverts) black and white
only. On black and white graphics printers (such as dot
matrix printers), inverts all colors.
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NOTE: To print the screen manually press PRINT. To change screen print
options, press PRINT twice in rapid succession. If the graphics printer
is set to FILE, the instrument prints the wafer maps to a disk file. See
Section 9.12, “Setting Printer Configuration.”

5.6.4 AUTOMATIC SAVING

Theinstrument automatically saveswafer summaries, wafer maps, and Tencor File Format
(TFF) files, as specified in the recipe’s Detailed Save Configuration dialog box. For more
information on TFF files, see Section 9.7, “Setting up for TFF Files.”

By choosing SAVE in the Scan window, you can save data not already saved.

To set automatic save oper ations:

1. Open the recipe by choosing View/Modify from the Recipe menu.

2. Click the Auto Save select button to display the Detailed Save Configuration dialog

box.
DEMO
Detailed Save Configuration

[ Summary
& All Waters  Failed Wafers
' Passed Wafers '@'

rMap
O Al Wnlers O Failed Walers
O Praaed Walsrs @ None

rTFF
& All Waters  Failed Wafers
' Passed Wafers @ None

| Ok I | Cancel I

Figure 5-14 Detailed Save Configuration Dialog Box

3. Choose automatic saving options for summaries, wafer maps, and Tencor File
Format (TFF) files.

Save Option Description

All Wafers Save data for both passed and failed wafers.
Failed Wafers Save dataonly if wafer fails.

Passed Wafers Save dataonly if wafer passes.
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Save Option Description

None Do not save data.

The instrument has the following disk and database limitations:

* When you start the instrument you will be warned when available disk space is less
than the disk space warning limit of 15 MB.

» The database can store approximately 10,000 wafer summary records.

» The exact storage requirements for wafer maps are directly related to the size of the
wafer and number of data points collected for the wafer.

* The system saves TFF data as DOS files.

5.7 SELECTING SORT OPTIONS

Recipe sort parameters determine when a waeses or fails the scan. Limits can be set

for total number of defects found, defects?chPDs per bin, area count, scratch count,

area total, scratch length total, haze as a percentage of total measurable wafer area, average
haze, and peak haze. A wafer passes when data does not exceed any limits that are On.
Sort results are reported in the wafer summaries and in Lot Summary reports.

When cassettes are configured for sorting (L: < R: ><), failed wafers unload to the right
cassette, passed wafers to the left cassette.

The Defect Histogram Bin Splits dialog box sets the bin split sort limits. For descriptions
of other sort parameters, see Section 6.3, “Recipe Parameters.”
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To open the Defect Histogram Bin Splits dialog box, choose the Bin Limit select button:

Defect Histogram Bin Splits [DEMO)

From -> To Limits

0.489] | 0.697) [ 99994

0.697] | 0.992] [ 99394 Canca
0.992| | 1.41] [ 9999]4]

1.41] | 2.01] [ 9999[4]

2.01] | 287| [ 9999[3]

|6} 2.87| | 4.09] [ 9999]4]
[ 1.09] | 5.83] [ 9999[4]

|i| Scratches and Areas| Count Range Setting Auto (':)
|£I Haze| Bin Sphit Sequential (:_)
0489 ER

Figure 5-15 Defect Histogram Bin Splits Dialog Box

To enable bin limits, set Bin Limit to On. To disable bin limits, set Bin Limit to Off.

To set bin limits:;

1. Choose the Bin Limit SeL button to open the Defect Histogram Bin Splits dialog
box.

2. Enter bin limits;

* Click on a bin limit box and enter a value.
Or presNEXT repeatedly until the text cursor appears in the Limit text box at
the top of the dialog box.

» Enter the bin limit. To move to another limit box, uskdr [i].
3. Choose OK to save bin limits and close the dialog box.

5.7.1 HAZE DEVIATION SORT PARAMETERS
By setting sort criteria for haze deviation, you can pass or fail a substrate depending on
how much the haze level varies from the average haze. The variation absolloge
(expressed in PPM) aielative (expressed as a percentage). You can also define the
percentage of the wafer surface that must fall within the deviation limits for the wafer to
pass.
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To set haze deviation sort parameters:

1. Choosethe Haze Average SEL button to open the Haze Deviation Sort Parameters
dialog box:

Recipe

Haze Deviation Sort Parameters

Sort Mode p
Ceiling + 50000 ppm
Floor - 0000 ppm
Region 100 %

I 0K I | Cancel I

Figure 5-16 Haze Deviation Sort Parameters Dialog Box

Select the Sort Mode (Absolute, Relative, or Disabled) using the cycle control.
Enter the desired Ceiling and Floor limitsin the appropriate fields.

Enter the desired Region % (the percentage of thewafer surfacethat must fall within
the deviation limits for the wafer to pass).

5. Click OK.

5.8 RECIPE PARAMETER GUIDELINES

 Area Total should be less than 10 ffor a 150-mm wafer. Adjust range using Gain
and Threshold parameters to reduce total area.

« If the instrument displayBata Overload in the status box, instrument sensitivity
is too high. Count accuracy and repeatability might not be reliable. Reduce sensi-
tivity by raising threshold, reducing gain, or increasing throughput.

« If the histogram shows an exponentially increasing distribution at the low end of the
graph, the instrument might be collecting phantom defects or haze noise. Raise
threshold and gain proportionately.
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6 CALIBRATION

This chapter describes Surfscan 6200 calibration procedures available through the Cali-
bration application: polystyrene latex (PSL) spheres on a substrate, haze, and cassette
calibration.

PSL spheres on substrate calibration allows you to add calibration curves for new
substrates and film thicknesses or edit existing curves. Theinstrument usesthe calibration
to calculate defect sizes. See Section 6.2, “Calibrating PSL Spheres on a Substrate.”

The haze calibration procedure produces a haze calibration curve that can be modified as
necessary. See Section 6.4, “Haze Calibration.”

The cassette calibration procedure allows you to calibrate for one or more wafer cassettes
and to save cassette calibrations. See Section 6.5, “Cassette Calibration.”

6.1 USING THE CALIBRATION APPLICATION

The Calibration application provides PSL spheres, haze, and cassette calibration proce-
dures, stores calibration results in the Surfscan 6200 database, and allows PSL sphere and
haze calibration curves to be customized.

To start the Calibration application:

Choose the Calibration icon at the System Menu. The instrument displays the
Calibration window.

=| Tencor Instruments ] | SFS 6x00 Calibration Procedures [~]=
1 Procedure 2 Substrate 3 Size 4 Options 5 Results START

Figure 6-1 Calibration Window

The Calibration menu bar lists the following menu titles: Procedure, Substrate, Size,
Options, and Results. Clicking START in the menu bar is equivalent to presaiRy
on the keypad.
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The Procedure menu lists calibration procedures and other application commands:

1 Procedure

+'1 Cassette Learn
2 PSL Spheres on Substrates
3 Haze Calibration
4 Load Wafer from 3
5 Import { Export

6 Extend Puck

0 Exit
Procedure Menu Item Description
Cassette Learn Starts the cassette calibration procedure. (Not available

when indexer system configuration is set to None.)

PSL Spheres on Substrate  Starts the PSL on spheres calibration procedure. You
must choose a substrate, substrate diameter size, cassette
type, and PSL sphere size. See Section 6.2, “Calibrating
PSL Spheres on a Substrate.”

Haze Calibration Start the haze calibration procedure. You must choose a
substrate size before viewing the current calibration data
or making a haze calibration scan. See Section 6.4, “Haze
Calibration.”

Load Wafer From Loads a wafer from the left or right cassette. Use the
submenu to indicate where the wafer is:

+ 1 Hight Indexer
2 Left Indexer
3 Puck

Export/Import Displays the Export/Import dialog box that allows you to
export or import the database record associated with the
current (checked) calibration procedure.

Extend Puck Extends the puck for inspection and cleaning.

Exit Quits the Calibration application.

The Substrate menu title displaysthe Substrate Name and Film Thickness selection dialog
box, used for selecting, adding, changing, or deleting substrate calibration records.

The Size menu displays substrate diameter choices. Size must be chosenfor al calibration
procedures.

Results displays the most recent calibration results for the selected calibration. For
example, if you have selected PSL Spheres on Substrate, silicon dioxide, 500A film
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thickness, and 150-mm substrate diameter, the instrument displays the associated calibra-
tion curve.

Press START to begin the calibration procedure selected in the Procedure menu.
To choose the dlot to use for calibration scanning:

1. Choose Load Wafer From from the Procedure menu. When you choose Right
Indexer or Left Indexer, the instrument displays the slot selection dialog box.

Select cassette slot for scanning

* From specified slot ... E
®'|From bottom slot]

OK ‘ Cancel

Figure 6-2 Select Cassette Slot Dialog Box

2. Choose From Specified Slot to specify the ot number in the slot field or choose
From Bottom Slot to use the bottom cassette slot.

3. Choose OK.

6.2 CALIBRATING PSL SPHERES ON A SUBSTRATE
This section describes the Surfscan 6200 substrate calibration procedure.

Using the Calibration application, you can:

* View the current calibration curve for a substrate and film thickness.
* Add, delete, or change substrate/thickness records.

» Measure a selected PSL diameter using a sample wafer. The measured result can be
displayed in the calibration curve window.

* Customize the calibration curve of a selected substrate.

Tencor Instruments supplies a bare silicon calibration curve that is the standard curve for
the instrument and cannot be changed by the customer. Curves for other substrates and
film thicknesses can be added to the instrument and customized as required. In calibration
windows, standard curves are green and custom curves are red. Yellow points are measured

(calibrated) points.
Substrate calibration curves can be created and customized, as follows:

» Data can be obtained from Tencor Instruments and imported into the Surfscan 6200
database. The data can be customized as needed in the Calibration Curve window.
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» Data can be generated automatically by curve fitting (for nitride and oxide films).

» Data can be collected by the customer using calibration scans. Sample wafers can
be scanned using the Calibration application to obtain scattering efficiency measure-
ments. The calibration curve window displays the current calibration curve and any
recorded measurement points. The curve can be customized as needed.

» Data can be obtained by the customer by scanning calibration wafers using the Scan
application. Points on the curve can be added, deleted, or changed using the
calibration curve window.

To create a substrate calibration curve, you must add the substrate name and film thickness
to the database. Initial substrate calibration curves match the instrument standard curve
for bare silicon.

6.2.1 USING SUBSTRATE AND THICKNESS RECORDS
Use the Substrate Type and Film Thickness dialog box to create a new substrate calibration
curve, review or edit an existing substrate calibration, delete a substrate, or measure a
sample wafer for a given substrate and PSL diameter.

To import or export substrate records use the Import/Export action in the Procedure menu.

NOTE: Where possible, the Database Export-Import utility should
be used to import and export substrate records. The Cal-
ibration Export-Import action uses a different format than
the Database utility.

To open the Substrate and Film Thickness dialog box:
1. Choose PSL Spheres on Substrate from the Procedures menu.

2. Choose Substrate from the menu bar. The application displays the Select Substrate
Type and Thickness dialog box.

Select Substrate Type and Thickness
Substrate name Thickness
[NITRIDE-S 2000 A
-1 + 2000 A
@Nitride 7000 7
AL/TI- 11500 A
BACKSIDE-S
Bare Silicon
BPSG J
DLMOX-5
HID
HOY_TIN-J +

Figure 6-3 Select Substrate Type and Thickness Dialog Box

The Substrate Name box lists the current substrate names. The Thickness box lists
the current thicknesses for each selected substrate.
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To select a substrate and film thickness:

1
2.
3.

Choose asubstrate name. Available values appear in the Thickness box to theright.
Choose a thickness.

Choose OK. To view the calibration curve for this substrate, choose Results from
the menu bar.

To add a new measur ed substr ate calibration record:

1

Choose Substrate from the Calibration menu bar. The application displays the
Select Substrate Type and Thickness dialog box.

Choose Select to expand the dialog box and select the Measured radio button if it
is not already selected.

Select Substrate Type and Thickness
Subsztrate name Thickness
@MNitride 3250 A 1] 4 I
o —] )
AL/TIA
BACKSIDE-5
Bare Silicon
DLMDX-5
HITRIDE-S
HOY_TIN-J +
® Measured ) Automatic
@Nitri [D] |3250 A | add |
 Optical Configuration ]
Ilumination P-polarized (:3
Collector Polarization  S-polarized ¢
Fl89) undo | JAJBJCIDJE|F H
4156 | zpace I JJJEJLJHIHJO|P
1]12]3] clear QIRYS T UV =
oj. enter | IM¥IZ0:1x0_1°0171%

Figure 6-4 Adding a New Substrate

Type the new substrate name and thickness. Choose the optical configuration.
Choose Add. Theinstrument adds the new substrate and thickness to the table.

Return to Step 2 to add more substrates and thicknesses or choose OK to close the
dialog box.
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To add a new automatic substrate calibration record:

#343153 Rev. B 5/97

NOTE: Only Nitride or Oxide calibration records can be generated
automatically in version 3.2 of the Surfscan 6000-series
software.

Choose Substrate from the Calibration menu bar. The application displays the
Select Substrate Type and Thickness dialog box.

Choose Select to expand the dialog box, then select the Automatic radio button if
it isnot already selected.

Select Substrate Type and Thickness
Subsztrate name Thickness
@Nitride [3250 A
o —] )
AL/TIA
BACKSIDE-5
Bare Silicon
DLMDX-5
HITRIDE-S
HOY_TIN-J +
) Measured ® {Automatic!
i H oo
Optical Configuration
lllumination P-polarized (0
Collector Polarization  S-polarized ¢
Fl89) undo | JAJBJCIDJE|F H
4156 | zpace I JJJEJLJHIHJO|P
1]12]3] clear QIRYS T UV =
oj. enter | IM¥IZ0:1x0_1°0171%

Figure 6-5 Adding a New Substrate

Select Nitride or Oxide from the Substrate pull-down list, enter the desired thick-
ness, and choose the desired optical configuration.

Choose Create.

The instrument adds the new substrate and thickness to the table. The following
message appears in the message area at the lower left corner of the Calibration
window:

Substrate type “@Nitride” (nnnn A) has been added
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Note that the prefix @ precedes the substrate name. This prefix identifies curves
that you generate, distinguishing them from measured curves.

Return to Step 2 to add more substrates and thicknesses or choose OK to close the
dialog box.

To change a substrate record:

1

Choose Substrate from the Calibration menu bar. The program displays the Select
Substrate Type and Thickness dialog box.

Choose Select to expand the dialog box. Select a substrate and thickness from the
list boxes and choose the optical configuration.

Choose Change. The substrate and new thickness appears in the substrate lists.

Return to Step 2 to change other substrates and thicknesses or choose OK to close
the dialog box.

To delete a substraterecord:

1

Choose Substrate from the Calibration menu bar. The program displays the Select
Substrate Type and Thickness dialog box.

Choose Select to expand the dialog box. Select the substrate and thickness from the
list boxes.

Choose Delete. The sal ected substrate and thickness are removed from the substrate
lists and calibration data for this substrate/thickness is deleted from the database.
Note: Y ou cannot delete Bare Silicon.

Return to Step 2 to delete other substrates and thicknesses or choose OK to close
the dialog box.

HINT: If you have more than one change to make to the substrate
table, you can save time by opening the Select Substrate
Type and Thickness dialog box and making all additions,
changes, and deletions before choosing the OK button.
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Toimport a substrate record:

1

Select asubstrate record from the Select Substrate Type and Thickness dialog box.
The selection only applies when exporting arecord but must be made to enable the
Import/Export menu item.

Choose Import/Export from the Procedure menu. The application displays the
Calibration Tables Import/Export dialog box.

Calibration Tables Import{Export Functions

P5SL Sphere Calibration File Import/Export Functions

rIMPORT Calibration File

From file:

T EXPORT Calibration File

To File: |

PSL Sphere Calibration for XYZ [10004] is currently selected ..

Figure 6-6 Calibration Tables Import/Export Dialog Box

Type the name of the import file in the From File field, and choose Import. If the
imported substrate record already exists in the database, the programs asks if you
want to overwrite the current record. Choose OK to overwrite, or Cancel to cancel
the import.

Repeat Step 3 to import more substrate records, or choose Exit to close the dialog
box.

To export asubstrate record:

1.
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Select the substrate record to export from the Select Substrate Type and Thickness
dialog box.

Choose Import/Export from the Procedure menu. The application displays the
Calibration Tables Import/Export dialog box.

The dialog box lists the selected substrate record at the bottom of the Export
Cdlibration File field. If thisis not the correct substrate record, choose Exit and
return to Step 1.

Type the name of the export filein the To File field, and choose Export. If thefile
dready exists, the programs asks if you want to overwrite it. Choose OK to
overwrite or Cancel to cancel the export.

Choose Exit to close the dialog box.
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6.2.2 MEASURING PSL SPHERES
This section describes the process of measuring PSL spheres on a sample wafer.

To measure PSL spheres on a substrate, you must scan a sample wafer. The PSL Sphere
Diameter dialog box allows you to set scanning parameters and select the sphere diameter
of interest. When the scan is complete, the Calibration application displays a wafer map
of the scanned wafer, a histogram, and a summary of scan results. The measurement can
be displayed on the substrate calibration curve.

To select the substrate diameter and PSL diameter:

1. Choosethe substrate size from the Size menu. The Calibration application displays
Select Cassette dialog box.

Select Cassette for 150 mm Wafers
[Hew [Tox ]
<default:

Test

Cassette properties
Cassette height: Mormal (':_)

Number of zlots in

Figure 6-7 Select Cassette Dialog Box

2. Choose the cassette type. The application uses the <default> cassette type unless
more than one cassette type has been defined for the wafer size. Then, the
application displays the Select Cassette dialog box. Select the cassette being used
and choose OK The Specify Thicknessof the Calibration Wafer dial og box appears.

Specify thickness of the Calibration W afer

Thicknessz of the substrate to be scanned [pm]:

Default 675pm) | [ ok | | cancer |

Figure 6-8 Specify Thickness Dialog Box
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3. Enter thethickness of the substratein pm or click Default to use the SEMI standard
thickness for the substrate size. See Table 6-1. Click OK.

Table 6-1 SEMI Substrate Thickness
Substrate Size SEMI Thickness
(mm) (um)
100 575
125 625
150 675
200 725

4. The application displays the Choose PSL Sphere Diameter dialog box. See Fig. 6-
9. Choose the PSL diameter supplied on the sample wafer.

To define adiameter not listed, choose one of the radio buttons shown as unused.

5. If you are an analysis user, you can choose Select to show calibration recipe
parameters. The dialog box expands to show data collection and data display
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parameters.
Choose PSL Sphere Diameter " Calibration Recipe Parameters
Sph di b : 0_36400

Silicon dioxide [10004] phere diameter (pm)

[ Sphere diameters — |
2 0.100 pm )
0117 pm Maximum CV [%] :
10136 pm Edge exclusion [mm] : E@
> 0.157 pm - &
0,204 um PMT gain setting :
) 0.238 pm Balent 23 Threshold (pm?) -
g g-ggi pm Lower display limit (7] - 0.400

. pm ) o

3 1.09 pm Upper display limit [pm?] :
> 4.00 pm —I
) - unused - Eicn]
¥ - unused - 1] 4 I Gain 4: MinThresh=0.0220, Max5ize=2.50

Figure 6-9 PSL Sphere Diameter Dialog Box
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If necessary, change the default parameters as described in the following table:

Recipe Parameter Description

Sphere Diameter (um) The PSL sphere diameter. Use thisfield to enter a new
diameter when unused is selected in the PSL diameter
option group. If you enter avalue other than the selected
diameter, the program displays an error message. To
delete the selected diameter, enter 0 and choose OK. The
diameter is set to unused.

Maximum CV (%) Maximum coefficient of variation (CV). Thisvalueisa
product of variationsof instrument sensitivity, geometric
sampling errors, Poisson noise broadening, and the natu-
ral dispersion of PSL sphere sizes. If the CV calculated
for the calibration scan exceeds the displayed value, the
program alertsyou and allowsyou to accept or cancel the
calibration. CV can be from 1 to 30.

Edge Exclusion (mm)  The edge exclusion distance in mm. Edge exclusion can
be from 2 to 30.

PMT Gain Setting The gain/max size setting to be used for the calibration
scan. See Chapter 5, “Recipes.”

Threshold im?) The cross-section threshold used for data collection.
Threshold is the smallest value collected and displayed.

Lower Display Limit The smallest cross-section defect size used in calcula-
(um?) tions.

Upper Display Limit  The largest cross-section defect size used in calculations.
(um?)

6. ChooseOK to closetherecipe parameters. Then, choose OK againto closethe PSL
Spheres Diameter dialog box.

7. To start the calibration scan, press START. The application displays the calibration
results window and prompts you to insert the sample substrate.

Insert the sample wafer in the bottom slot of the cassette (or the selected calibration
dlot) and choose Start Scan. The instrument scans the substrate. If the coefficient
of variation calculated for the scan is larger than the maximum recipe setting, the
Calib dialog box displaysthe calculated CV value and asksif you want to continue
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with the calibration:

Calib

@

[809] Coefficient of Variation is too large:
computed 11.2%, limit is 10%

Cancel

Figure 6-10 Calibration Error

Choose OK to continuewith the calibration or choose Cancel to end the calibration.
The application displaysawafer map, scan summary, and histogram. See Fig. 6-11.

| Temcar Inutramenta =) [irate; PSL Sphares on Substeates-Sim (150 mim 'Wailer) |=1%

Calibration in Progress:

SEL- Resume  CANCEL: Cancel

Map of Scanned Water

— e

T— oang 0 [0s 100 10ia [}
Crass s eoon

5L Spherae Calibration results: Mean C-Sechion ..., 000571 pm®

Silicon Diosdie [10004) Coeft. of varlation ... 22.05%

Walting to Rasume .., PSLsphare diametar ... 0117 pm
Salact ... QUDOZTT - 000831 pm?
Spheres - 1792 aut of 1924

HEstagram of Spheres

Mizen

Figure 6-11 Calibration Results Window

The histogram displays the distribution of cross-section values. Dashed linesidentify the
mean and standard deviation. Ideally, the peak of the histogram and the mean cross-section
value coincide. The summary lists the following data:
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Summary Field Description

(substrate) The substrate name and film thickness.

PSL diameter The selected PSL diameter.

Select The range of selected defects.

Spheres The number of spheres collected out of the total
found.

Mean C-Section The mean cross-section value.

Coefficient of Variation The calculated CV value.

Todisplay thecalibration curvefor thesubstrate, including theresultsjust measur ed:

Click Resumeor press SeL. Proceed to Section 6.2.3, “Using the Substrate Calibra-
tion Curve.”

To exit the calibration scan without saving calibration measur ements:
1. Click Cancel or pressANCEL. The application displays a confirmation dialog box.
2. Choose OK to continue the calibration, or choose Cancel to end the calibration.

6.2.3 USING THE SUBSTRATE CALIBRATION CURVE
A calibration curve normalizes the response of the Surfscan 6200 to a substrate/film
thickness pair. When a substrate is added to the database and the first sample wafer
scanned, the instrument displays the standard calibration curve in red and the measured
diameter-to-cross section point in yellow.

You can use the Substrate Calibration Curve window to view or edit a substrate and film
thickness calibration curve. To display the calibration curve window, view the current
calibration curve by selecting PSL Spheres on Substrate from the Procedure menu and
choosing Results from the menu bar or accept the results of a calibration measurement, as
described in Section 6.2.2, “Measuring PSL Spheres.”

Using the results of calibration scans and other data, the analyst can create a customized,
monotonic curve for a selected substrate. Using the mouse or keypad, you can change the
location of points, and add or delete points as necessary.

Toview a substrate calibration curve:
1. Choose PSL Spheres on Substrates from the Procedure menu.

2. Choose Substrate from the menu bar. Select the substrate and thickness to view.
Choose OK.

3. Choose Results from the menu bar. The application displays the calibration curve
for the selected substrate and thickness.
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The calibration curve window displays editing commands in the menu bar, the substrate
name, the current calibration curve, the edit cursor, cursor location box, and curve points.

=| Tencor Instruments (=] I’SL Spheres on Substrates-Sim [150 mm Wafer] |'| >
Zoom in Progress: ARROWS, SEL, NXT: Move Z00M: Change CANCEL: Exit
Calibration Cur'ﬁe%—lggicun Dioxide [10004)
10 - |
C ] _L_ﬂ_ﬂ___ﬂ__ﬁl—ﬂ"dff
0 |
3
: |
5 01 = i
(=]
c / |
t
: |
o
noooam |
[
u / |
T |
@ oo |
] |
[ »w Custom Entered -- 1.05pmz2 ]
| | | | |
00001 01 0z a5 1 2 5
Diiameter [pm) [Calibrated; Tue Feb 18, 1992 03:02 Pi)
Custom Dia C-Section Custom Dia C-Section

4: 0.157 0.0208 G: 0.3564 0.667

5 0.204 0.0880 9: 0.614 1.05

= 0.238 0.170 10: 1.09 1.72

7 0.305 0.386 11: 4.00 5.30

Figure 6-12 Calibration Curve

Colorsidentify how the curvewascreated. Red identifiesacustom curvethat can be edited.
Y ellow identifies points measured by calibration scans. Measured points are shown for
reference. Green identifies Tencor Instruments-supplied curves. Except for bare silicon,
Tencor Instruments-supplied curves can be modified, and when modified change to red.

Y ou can add a point to the curve, delete a point, or change a point’s location by using the
dotted line cursor. The custom diameter at the cursor appears at the top of the graph. The
box at the lower-right of the graph shows the measured cross section and Tencor-standard
cross section, if any. The points defining the curve are listed at the bottom of the window.

The following keys can be used when editing a calibration curve:

Key
[-11-]
[1][]

ENTER
NEXT

CANCEL
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Function
Moves the cursor in small stepsin the direction of the arrow.

Movesthe cursor in large steps. [ 1] movesthe cursor to theright,
[1] moves the cursor to the | eft.

Confirms a point add or point change.
Moves the cursor in large steps to the right.

Cancels curve editing.
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SEL

UNDO

ZOOM

Function

Moves the cursor in large steps to the right, including moving it
exactly over apoint.

Deletes a point.

When the cursor is exactly over a point, allows you to delete or
change the location of the point. When the cursor is not exactly
over apoint, allows you to add a point. Displays a bounding box
around the point to add, delete, or change.

To movethe calibration curve cursor:

Move the mouse or press[ -1, [-], [t],[], ad SEL.

To add a point to the calibration curve:

1
2.

Move the cursor to the location on the curve to add the point.

Double-click the left button or press zooMm to enter edit mode. The bounding box
shows the limits for the point.

=-| Tencor Instruments [= PSL Spheres on Substrates-Sim [150 mm Yafer) [=]=

)

Adding a Point: ARROWS: Move ENTER: Add CANCEL: Exit

L

Calibration Curﬁe@iggicun Dioxide [10004)

: ’—/)_/—.

) p—

s

0.a01 /

ROt — SO —~OmWm ww O]

0.0001

|
|
|
|
0ol / |
|
|
|
I
L

#» Custom Entered -- 1.05pm? ]
| | | | |

01

Diameter:

Adding new calibration point: Press EMTER ta add now

Cross-section: 1.030pm?

nz 05 1 2 5
Diiarneter (pm) [Calibrated; Tue Feb 18,1992 0253 PM)

0.6145pm Press CANCEL to abandon this change

Figure 6-13 Adding a Point to the Calibration Curve

3. Movethemouseor press[t] or [:] to movethe point up or down within the bounding

box.
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4. PressENTER to add a point at the cursor location.

NOTE:

The delete point and change point procedures require that
you position the cursor exactly over the point to delete or
change. To move the cursor exactly over a point, first
move the cursor close to the point, then press [1] to move
the cursor to the right or [{] to move the cursor to the left.

If you double-click the left button or press ZOOM and the
cursor is not exactly over a point, the application enters
Add a Point mode. If you enter this mode by mistake, press
CANCEL to exit and try again.

To delete a point from the calibration curve:

1. Movethe cursor exactly over the point to delete.

2. Double-click the left button or press zooMm to enter edit mode. The bounding box
shows the limits for the point.

3. PressUNDO to delete the point at the cursor. The curve re-fits.

To change the location of a point on the calibration curve:

1. Move the cursor exactly over the point to delete. Use SEL, [1], or [¢] to move the
cursor directly over the point.

2. PresszooMm to enter edit mode. The bounding box shows the limits for the point.

=| Tencor Instruments [~1  PSL Spheres on Substrates-Sim [150 mm YWafer] [=]=
Changing/Deleting a Point: ARROWS: Mowe ENTER: Change UNDO: Delete
CANCEL: Exit
Calihra&igg&uwes - Silicon Dioxide [10004)

10 - i
C I _r—’ﬂ_ﬂff
! 1 T
E
3
S g |
: 01 |
Ct:
i / |
°  am |
0 |
; |
7T 000
] |

| [ »» Custom Entered -- 0.667m? ]
1 | | | |

0.0001

01

Diameter:
Cross-section:

nz (1]

Diamneter [pm)]

2 5
[Calibrated: Tue Feb 18, 19392 03:02 Ak

Changing existing calibration poinfress ENTER to changes now
0.3640pm Press UMDO o delete point nowe
0.6670Um? Press CAMNCEL to abandon this change

Figure 6-14 Moving a Calibration Curve Point
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3. Move the mouse or press [t] or [{] to move the point up or down within the
bounding box.
Enlarged portion of The bounding box shows the
Substrate Calibration Curve limits for changing a point.
Point to edit ; ! :
|
4. PressENTER to complete the point change and exit edit mode.

To cancel curve editing or exit the curveresultswindow:

Click the right button or press CANCEL.

6.3 CALIBRATING THE TENCOR-STANDARD CURVE

The instrument’s standard substrate calibration curve or other Tencor-supplied curve can
be calibrated and the results applied to all the custom film curves. Tencor Instruments
recommends calibrating the standard substrate curve at least once per month.

To calibratefor baresilicon:

1.

Start the Calibration application and choose PSL Spheres on Substrate from the
Procedure menu.

Choose the Bare Silicon substrate.

Select the substrate size and one of the standard PSL sphere diameters. Note that
you cannot select recipe parameters for standard calibrations. The Specify Actual
PSL Sphere Diameter dialog box appears to allow you to calibrate using a different
PSL sphere size.

Specify Actual PSL Sphere Diameter

Actual diameter of the PSL spheres on the wafer: 0.36400

The diameter to be entered must not be less than 0.328 nor greater
than 0.400

OK Cancel

Figure 6-15 Specify Actual PSL Sphere Diameter Dialog Box

If the calibration wafer contains a PSL sphere size different than one of the standard
sizes, enter the actual PSL sphere diametemnThe value must be within 10%
of the sphere diameter specified in Step 3.
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5. Prepare abare silicon wafer for the calibration. Insert the sample wafer in slot 1 of
the cassette, and place the cassette on the right locator. PSL spheres of the size
selected in Step 3 must exist on the wafer.

6. Scanthewafer by choosing START.

The Calibration application displays a histogram and wafer map of the scanned
wafer. The histogram shows the mean cross-section for the PSL sphere and dashed
vertical lines show the standard deviation.

=-| Tencor Instruments (=] IJSL Spheres on Substrates-Sim (150 mm Yafer] =12
Calibration in Progress: SEL: Hesume CANCEL: Cancel

Map of Scanned YWafer Histogram of Spheres
Count ean

Std devi EStd dev
451 A
a0t
B+

0T

04 06 08 10 14

Craoss section [pre)
PSL Sphere Calibration results: Coeff. of Variation .......... 11.22%
Bare Silicon Warning[s] were IGNORED
YWaiting to Resume ... PSL sphere diameter . 0.364 pm
Spheres .......... 2034 out of 2034
Mean C-Section ......... 0.667 pm*

Figure 6-16 Calibration Results

7. The Summary at the bottom of the screen showsthe PSL sphere calibration results:
substrate, PSL sphere diameter, selected sensitivity range (peak width), the number
of spheres found, mean cross section, and the coefficient of variation.

The instrument adjusts the mean cross section to match the standard value for the
selected sphere diameter. For example, when measuring 0.364 pum PSL spheres,
the instrument automatically adjusts the mean cross section (scattering efficiency)
t0 0.667 umz for baresilicon. Theratio used to adjust the mean val ue can be applied
to the substrate’s calibration curve, as described in Step 7.

If you entered an actual PSL sphere diameter that is different than one of the
standard diameters (see Step 4), the instrument adjusts the results accordingly.

8. PressSEL to apply the ratio described in Step 7 to the substrate’s calibration curve
or pressCANCEL to exit the calibration procedure.

If you accept the calibration, the instrument adjusts the entire calibration curve for
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bare silicon by the adjustment ratio. Theratio isdisplayed in the lower-right corner
of the calibration screen.

#%» TEHCOR Standard - 0.282pm*=
Custom Entered -- 0.282m=
Custom Ratio - 1.0000 at 0.364pm

Preszs 2 to uze Cugtom Entered values

NOTE: The custom calibration ratio should be between 0.9 and
1.1. If the ratio is not within these limits, contact your
Tencor Instruments service representative for a hardware
adjustment.

Y ou can choose to use the custom curve shown in red or the Tencor-standard curve
shown in green. To choose the curve to use, press 2. The >> >> symbols identify
the selected curve.

6.3.1 ABOUT CALIBRATION CURVES
The following notes apply to calibration curves:

The Tencor standard bare silicon (white) calibration curve cannot be customized.

The Tencor standard bare silicon (white) calibration curve for one instrument should
not be used on another instrument as calibration data will not be accurate.

Film curves created on one instrument should not used on another instrument as
LPD sizing will be inaccurate.

When you choose the Tencor Instruments-standard curve, (T) appears next to the
substrate name in the recipe dialog box. (C) appears for custom curves.

Custom calibration curves do not apply when the recipe specifies Bare Silicon,
diameter display, and either Tencor (T) or custom (C) curve.

Table 6-2 Calibration Curves used for Diameter and Cross Section
Calibration Curve Diameter Cross section
Custom Standard Customizable
Film Customizable | Standard
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» The following tables summarizes the calibration curves used for recipe substrate and
display type combinations.

Table 6-3 Calibration Curves used in Defect Sizing

Curve | Recipe
Substrate Type | Show Type Calibration Curve(s) Used

Bare Silicon | (T) Diameter Diameter: Tencor standard, non-editabl e, white curve
Bare Silicon | (T) Cross-section | Diameter: Tencor standard, non-editable white curve

Cross-section: Tencor standard, editable green curve
Bare Silicon | (C) Diameter Diameter: Tencor standard, non-editable white curve
Bare Silicon | (C) Cross-section | Diameter: Tencor non-editable white curve

Cross-section: Custom red curve

Film (M) Diameter Diameter: Tencor standard non-editable curve
Cross-section: Tencor editable curve
Diameter: Film curve

Film (M) Cross-section | Diameter: Tencor standard non-editable white curve
Cross-section: Tencor standard editable green curve

Film (© Diameter Diameter: Tencor standard non-editable white curve
Cross-section: Tencor standard editable green curve
Diameter: Custom red calibration curve

Film © Cross-section | Diameter: Tencor standard non-editable white curve
Cross-section: Tencor standard editable green curve

6.4 HAZE CALIBRATION
This section describes the Surfscan 6200 haze calibration procedure.

Using the Calibration application, you can view the current haze calibration curve, measure
haze using sample wafers, and customize the haze calibration curve.

Toview the current haze calibration curve:
1. Choose Haze from the Procedure menu.
2. Choose a substrate diameter size from the Size menu.
3. Click on Results in the menu bar.
Or pressviENU. Press [ ] to highlight Results, and then pressTER.

6.4.1 MEASURING HAZE
This section describes the process of measuring haze. To measure haze, you must scan a
sample wafer. The Haze Value dialog box allows you to set scanning parameters and select
the haze value of interest. When the scan is complete, the Calibration application displays
a wafer map of the scanned wafer, a histogram of haze pixels, and a summary of haze
results. The measured haze can be displayed on the haze calibration curve.
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To measur e a haze value;
1. Choose Haze from the Procedure menu.
2. Choose the substrate diameter size from the Size menu.

3. The application automatically uses the <default> cassette type unless more than
one cassette type has been defined for thewafer size. Then, the application displays
the Select Cassette dialog box. Select the cassette being used and choose OK.

The application displays the Haze Calibration Value dial og box.

4. Choosethe hazevalueof interest. If thevalueisnot listed, choose an unused option
to define anew value.

5. If you are an analysis user, choose the Select button to set haze scan recipe

par ameters.

Choosze Haze Calibration Yalue  Calibration Recipe Parameters

Haze values — | Haze value [ppm] :
@ 0.100 ppm
) 0.500 ppm M aximum C¥ [X] : E
8 1533 zs: Edge exclusion [mm] : E@
3 10.0 ppm PMT gain setting :
8 50.0 ppm Salavt 2> Haze range: Limited (:J

100 ppm
) 500 ppm Lower display limit [ppm) : 0.0400
3 1000 ppm Upper display limit [ppm] :
) 5000 ppm
C |

{_* 10000 ppm
) 50000 ppm oK |

Figure 6-17 Select Haze Calibration Value Dialog Box

6. Verify recipe parameters and change as required.

Recipe Parameter Description

Haze Value (ppm) Selected haze valuein parts-per-million. Usethisfield to
enter anew value when unused is selected in the haze
value option group. If you enter a value other than the
selected haze value, the program displays an error mes-
sage. To delete the selected haze value, enter 0 and
choose OK. The selected diameter is set to unused.
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Recipe Parameter Description

Maximum CV (%) Maximum coefficient of variation (CV). Thisvaueisa
product of variationsof instrument sensitivity, geometric
sampling errors, Poisson noise broadening, and the nat-
ural dispersion of PSL sphere sizes. If the CV calculated
for the calibration scan exceeds the displayed value, the
program alertsyou and allowsyou to accept or cancel the
calibration. CV can be from 0 to 30.

Edge Exclusion (mm) The edge exclusion distance in mm. Edge exclusion can
be from 2 to 30.

PMT Gain Setting The gain/max size setting to be used for the calibration
scan. See Chapter 5, “Recipes.” for gain settings.

Haze Range The maximum haze range.

Lower Display Limit The smallest haze value used in calculations.
(ppm)

Upper Display Limit The largest haze value used in calculations.
(ppm)

Choose OK to accept the recipe settings.

Click START in the menu bar or press START. The application displays the wafer
map and histogram window, and the Scan Wafer dialog box instructs you to place
the sample wafer in the bottom dot of the right cassette.

Scan Wafer

Place the 100 ppm haze calibration wafer
into the bottom zlot of the RIGHT cazsette
now ___

I Start Scan I | Cancel I

Figure 6-18 Scan Wafer Dialog Box
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9. Pacethesamplewafer inthebottom slot of theright cassette and choose Start Scan.
Theinstrument scans the wafer and displays amap, histogram, and results summa-

ry.
=-| Tencor Instruments (= |Zalihrate: Haze-Sim [150 mm Yafer] [=]=
Calibration in Progress: SEL: Resume CANCEL: Cancel
Map of Scanned Wafer Histogram of Haze Pixels
Count tean
Sid devi EStd de
EO0 T ' '
B elov limit ' ' Aborve limit
550+ | |
500+
450+
400+
350+
300+
280+
200+
160+
100+
gl | ..
0.05 010 015 0.2
Haze value [ppm)
Haze Calibration results: Coeff. of Variation .......... 25.27%
Haze value ............... 0.100 ppm
Waiting to Resume ... SEFE! cooonoo 0.0395 - 0.158 ppm
Haze pixels 21562 out of 22025
Mean haze value ... 0.0983 ppm

Figure 6-19 Haze Calibration Results

The histogram displays the distribution of haze values. Dashed lines identify the
mean and standard deviation. The summary at the bottom of the window lists the
following data:

Haze Field Description

Haze Vaue The haze value selected for scanning

Select The selected haze range

Haze Pixels Thenumber of haze pixelsused out of thetotal
found

Mean Haze Value The mean haze value for the scan

Coeff of Variation The calculated coefficient of variation

10. Click Resume in the menu bar or press SEL to accept the calibration results and
display the measured value in the calibration curve. Click Cancel in the menu bar
or press CANCEL to return to the Calibration window.

When you accept the measured results, the application displays the calibration
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curve, which can be customized as necessary.

6.4.2 USING THE HAZE CALIBRATION CURVE
Y ou can use the Haze Calibration Curve window to view or edit the haze calibration curve.
To display the Calibration Curve window, view the current calibration curve by selecting
Haze from the Procedures menu and choosing Results or accept the results of acalibration
measurement, as described in Section 6.4.1, “Measuring Haze.”

=-| Tencor Instruments [ | Calibrate: Haze-Sim [=]2
Changing/Deleting a Point: ARROWS: Move ENTER: Change UNDO: Delete
CANCEL: Exit
1.00 Haze Calibration Curves
M 100000
a /.
3
o 10000
T -
e
d 1000
H /
3 1m
=] /»'
v 10
a
|
u q
e 1 »%» Measured Value -- 0.9%6 ppm
[ Custom Entered -- 1.00 ppm
P o1 Press 1 to show Standard Measured values =
ra Press 2 to use Custom Entered values
I am ] I — — ] ] ]
'qj.JS 02 08 2 5 10 20 50 100 200 500 1000 5000 20000 100000
Actual Haze Value [ppm) [Calibrated: ‘wed Feb 19, 1932 09:13 AM)
Changing existing calibration point: Prass ENTER ta change now
Display this wvalus: 1.000 ppm  Press UNDD to delete point now
When Measuring this wvalue: 1.000 ppm Press CANCEL to abandon this change

Figure 6-20 Haze Calibration Curve

You can add a point to the curve, delete a point, or change a point’s location by using the
dotted line cursor. The custom haze value at the cursor appears at the top of the graph. The
box at the lower-right of the graph shows the measured haze value and the custom value,
if any. The points defining the curve are listed at the bottom of the window.

The following keys can be used when editing a calibration curve:

Key Function

[<]1[-] Moves the cursor in small steps in the direction of the arrow.

[t]1[¢] Moves the cursor in large steps] fnoves the cursor to the right,][
moves the cursor to the left.

ENTER Confirms a point add or point change.

NEXT Moves the cursor in large steps to the right.

CANCEL Cancels curve editing.
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Key Function

SEL Moves the cursor in large steps to the right, including moving it exactly
over a point.

UNDO Deletes a point.

ZOOM When the cursor is exactly over a point, allows you to delete or change
the location of the point. When the cursor is not exactly over a point,
allows you to add a point. Displays a bounding box around the point to
add, delete, or change.

1 Used to change between custom values and standard values, as shownin

2 the message box in the lower-right of the Calibration Curve window.

To movethecalibration curve cursor:

Move the mouse or press[ -], [-],[t],[+], and SEL.

To add a point to the calibration curve:

1
2.

Move the cursor to the location on the curve to add the point.

Double-click the left button or press zoom to enter edit mode. The bounding box
shows the limits for the point.

Move the mouse or press|[+] or [+] to move the point up or down within the box.

Press ENTER to add a point at the cursor location. Y ou can define up to 13 points
for acurve.

NOTE: The delete point and change point procedures require that
you position the cursor exactly over the point to delete or
change. To move the cursor exactly over a point, first
move the cursor close to the point, then press [t] to move
the cursor to the right or [{] to move the cursor to the left.
If you double-click the left button or press ZOOM and the
cursor is not exactly over a point, the application enters
Add a Point mode. If you enter this mode by mistake, press
CANCEL to exit and try again.

To delete a point from the calibration curve:

1
2.

Move the cursor exactly over the point to delete.

Double-click the left button or press zooMm to enter edit mode. The bounding box
shows the limits for the point.

Press UNDO to delete the point at the cursor. The curve re-fits.
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To change the location of a point on the calibration curve:
1. Movethe cursor exactly over the point to delete.
2. PresszooM to enter edit mode. The bounding box shows the limits for the point.
3. Movethe mouse or press[+t] or [¢] to move the point up or down within the box.
4. PressENTER to complete the point change and exit edit mode.

To cancel curve editing or exit the Curve Results window:

Click the right button or press CANCEL.

6.4.3 IMPORTING AND EXPORTING THE HAZE TABLE
You can import or export haze calibration data using the Import/Export action in the
Procedure menu.

Toimport the haze calibration table:
1. Select Haze from the Procedure menu.

2. Choose Import/Export from the Procedure menu. The application displays the
Calibration Tables Import/Export dialog box.

Calibration Tables Impori/Export Functions

Haze Calibration File Import/Export Functions

M IMPORT Calibration File

From file: ||

[ EXPORT Calibration File

To File: |

Figure 6-21 Calibration Tables Import/Export Functions Dialog Box

3. Typethe name of the import file in the From File field and choose Import.

4. Choose Exit to close the dialog box.
Toexport the hazetable:

1. Select Haze from the Procedure menu.

2. Choose Import/Export from the Procedure menu. The application displays the
Calibration Tables Import/Export dialog box.

3. Typethe name of the export file in the To File field, and choose Export.
Choose Exit to close the dialog box.
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6.5 CASSETTE CALIBRATION

This section describes calibrating the instrument for the cassettes used by the instrument.

Thecassette calibration procedure allowsyouto calibratefor acassette. During calibration,
the instrument measures the movement required to load substrates from slots that are
second from the top and second from the bottom. The instrument moves the puck toward
the substrate in upper slot with vacuum on. The indexer then lowers the wafer toward the
puck. When theinstrument senses a reduction in vacuum pressure, indicating contact with
the substrate, the instrument records the number of moves taken. The instrument moves
the puck to the lower ot and repeats the test.

If cassette calibration fails, check the following:

* The locator is correctly installed.
» The cassette is firmly seated on the locator.
* The substrates do not touch the rails or back of the cassette.

* In some cases, it might be necessary to move the substrates 2 to 3 mm (approximately
1/8 in.) toward the front of the cassette to insure that they lie flat.

NOTE: Chapter 3, “Maintenance,” in the Surfscan 6100/6200 Ref-
erence Manual, describes Surfscan 6100/6200 mainte-
nance procedures, including cleaning the puck.

Since the distance between slots (slot pitch) and other dimensions of cassettes can vary,
the Surfscan 6200 allows more than one cassette type to be calibrated and stored at one
time.

When different cassettes are used, the cassette type must be assigned to one of the standard
cassette heights, set to one or more wafer sizes, and calibrated for each size. Cassette types
can be deleted when no longer needed. The <default> cassette type is available for all size
wafers, is set to Normal cassette height, and cannot be deleted.

A cassette type must be selected in each recipe. When more than one cassette is defined,
the cassette being used must be selected before calibrating PSL spheres on substrates or
haze.

To calibrate theinstrument to a cassette:
1. Choose Cassette from the Calibration application Procedure menu.

2. Choose the substrate diameter size from the Size menu. The program displays the
Select Cassette dialog box.

3. Select the cassette type to calibrate.
Choose START to begin the calibration routine.
The application displays the Cassette Calibration window showing the right cas-
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Figure 6-22 Cassette Calibration Window

As stated by the Place Cassette dialog box, make sure that wafers are loaded only
into slots that are second from the top and second from the bottom of the cassette.
Themajor flats of wafers must face toward the front of the cassette. Firmly seat the
cassette on the locator plate.

Choose Start Calibration to calibrate. The instrument indexes the cassette and
informs you if it does not find wafers in both dots. (If one or both wafers are not
found, return to Step 4.)

The puck moves toward the wafer in the upper slot with vacuum turned on and
pauses momentarily when areduction in pressure is sensed. The puck then moves
to the wafer in the lower slot and repeats the test.

The instrument displays a summary of the calibration results.

Cassette Calibration results:

Waiting to Resume Mumber of cassette slots ... 25
9 Right indexer slot 25 .... 101024
Right indexer slot 1 ...... 102000

If the calibration wasunsuccessful, start the calibration again. If thewafersaretilted
toward the front or back as the puck finds the substrate, verify that

* The cassette is firmly seated on the locator.
* The locator is correctly installed.
* The substrates do not touch the rails or back of the cassette.



Calibration 6-29

+ The flats of wafers face forward.

Start the calibration again. If the substrates still tilt, move them 2 to 3 mm
(approximately 1/8 in.) toward the front of the cassette.

8. Before usingthe new calibrated cassette for production, fill the cassette with dummy
wafers and use the Move command to unload and load wafers for each slot. Watch
for handling errors. If any occur, consider using different cassettes or contact your
Tencor Service Representative for a system adjustment.

To add a cassette type:
1. Choose Cassette from the Calibration application Procedure menu.

2. Choose the wafer diameter size from the Size menu. The program displays the
Select Cassette dialog box.

Select Cassette for 150 mm Wafers
[New o |
£ default>

Test

Cassette properties
Casszette height: Hormal (':_)

Humber of zlots in E

Figure 6-23 Select Cassette Dialog Box

3. Type the new cassette name in the text box.
Using the cycle control, select a cassette height.

Normal for most cassettes

Empac for Empac cassettes

Stretch for cassettes with greater than usual distance between slots (Fluoroware
Teflon cassettes, for example)

After being added, you cannot change the cassette height setting for a stored cassette
type. To reset the cassette height parameter for a cassette type, you must delete the
cassette type, add the cassette type back to the list, specify the new cassette height,
and recalibrate the cassette.

5. Choose the Add button.
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6. Choose the OK button to remove the Select Cassette dialog box.

To delete a cassette type:
1. Choose Cassette from the Calibration application Procedure menu.

2. Choose the wafer diameter size from the Size menu. The program displays the
Select Cassette dialog box.

Select Cassette for 150 mm Wafers

[New o |
<default:
New |
Test

Cassette properties
Casszette height: Hormal (':_)

Humber of zlots in E

Figure 6-24 Select Cassette Dialog Box

3. Choose the cassette to delete from the list box. Y ou cannot delete the <default>
cassette type.

4. Choose the Delete button. You only can delete cassettes that are not used in any
recipe. If the Delete buttonisgray, the cassette isbeing used in one or more recipes.

5. Choose the OK button to remove the Select Cassette dialog box.
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/7  SETTING UP THE SYSTEM

This chapter describes setting up the system using the Setup application and reviewing
system status using the Status application.

The Setup application provides general system setup functions. Y ou can set:

Cassette slot numbering
Compression methods when saving data into the database
Login method

Message indicators

Printer configuration

Recipes

System log recording

Tencor File Format (TFF) options
User accounts

Wafer exclusion patterns

System configuration

To start the Setup application:

Choose the Setup icon from the System Menu. The Setup window appears.

Setup menus provide general setup actions, user account actions, and recipe management
actions.

1 Config 2 Access 2 Recipe
1 System 1 Login 1 Load...

2 User 2 Logout 2 Yiew/Modify...
3 Compression... 3 Revert 3 New...
4 Database IDs... || 4 pModify User... || 4 Save
5 Assign Name... 5 Add User... 5 Save As...
0 Exit 6 Delete User... 5 Delete...
7 Send to Host
8 Receive from Host ...

Figure 7-1 Setup Menus

Config menu items provide system configuration, user configuration, data compression,
and TFF database ID association.

Access menu items provide user account management actions, as described in Section 7.8,
“Managing User Accounts.”
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Recipe menu items provide recipe management actions, as described in Section 7.9,
“Managing Recipes.”

To exit the Setup application:

Choose Exit from the Config menu.

7.1 USER CONFIGURATION DIALOG BOX

Many configuration options are set through the Setup application’s User Configuration
dialog box. To print a user configuration report, see Section 8.4, “Reports.”

To open the User Configuration dialog box:

1. Choose User from the Config menu. Setup displays the User Configuration dialog
box. Click the More button to open the second part of the dialog box.

Uszer Configuration ™ History Log Events
Login Method Code (:_) % Statu_s
i * W arning
Access Time Out 200 mn (] User Logoff [] Caution
Meszages [] Mode Change ] Error
Status -0Ff- o [] Recipe Change
W arning -0fF- (1') [] Hew Recipe
Caution -OFff- (‘) O System Configuration Change
Error -0OFF- 5 (] user Configuration Change
(] Show Sign-On Banner [1 Use last User Mame for System Startup

B4 Simulated Data
(] Reverse Ladder
[] Reverse Cassette Proceszing

[] Destination Slot Numbering | TFF Contral.__
[ L:< [Failed Wafers) ——
] Supprezz Lot Summary Display | Wafer Orientation. ..

| Excluzion Pattern...

[] Extended Particle Channel
[] Reverse Destination Filling | Particle Colors ...

E Default cazzette slots

| (114 I| Cancel I |Hure B3 I

Figure 7-2 User Configuration Dialog Box
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The following configuration options can be set:

Configuration
Option Description
Control Type Selects the type of instrument control: local or host.

Local: Instrument is controlled locally using the opera-
tor keypad, mouse, and display.

Host: A host computer controls the instrument.

Login Method The logon access method.

None: No password or key isrequired for instrument
operation.

Code: The user must enter a password code to access
the system.

Key: (Not implemented)

Code and Key: (Not implemented)
Access Time Out Time out value in minutes. (Not implemented)

Messages Message aert notification. Messages are listed in order
of severity, with errors being the most critical.

Off: Thesystem displays messageswith no audiblea ert
or flashing message border.

Flash: The system displays messages with flashing bor-
ders.

Sound: The system displays messages and beeps.

Flash and Sound: The system displays the message
using sound and flashing border.

Show Sign-On Banner Enables the display of the instrument’s system banner
at startup. This option is normally disabled.

Simulated Data Normally disabled. Should only be used for diagnostic
purposes or when using the Surfscan 6000-series Desk-
top option. Contact Tencor Instruments for further in-

formation.
Reverse Ladder Sets slot 1 to the top of the cassette ladder, rather than
Numbering the bottom (default).
Reverse Cassette Changes cassette processing to start at the slot at the top
Processing of the cassette rather than at the bottom.
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Configuration

Option Description
Destination Slot Specifies that the slot number displayed in wafer sum-
Numbering maries, saved in the database, printed on reports, and

saved in TFF files will be the destination slot number
rather than the source slot number. If the instrument
cannot determine the destination slot number, the slot
number is set to 99 and remains set to 99 even when the
wafer is moved to the destination slot.

L:< (Failed Wafers) Changes the destination for failed wafers from the right
cassette to the left cassette.

Suppress Lot Summa- Eliminates the Lot Summary screen that appears at the
ry Display end of a cassette scan or whenHb®IE key is pressed.

Reverse Destination Enables reverse filling of the destination cassette (wa-
Filling fers are put in the destination cassette from the bottom
up, using the first available empty slot).

Default Cassette Slots The number of slots in your cassettes.

The second part of the User Configuration dialog box provides the configuration buttons
and log event options.

For a description of the system events that can be recorded, see Section 7.2, “Selecting
Events for the System Log.”

CONFIGURATION BUTTONS

Command buttons allow you to specify Tencor File Format filenaming, wafer orientation,
wafer exclusion patterns, and bin colors:

* TFF Control displays the Tencor File Format Control dialog box, allowing you to
set the disk path, filenaming convention, and file extension for TFF files. See Section
7.7, “Setting Up for TFF Files.”

» Wafer Orientation displays the Wafer Orientation dialog box, allowing you to set
wafer map origin location and edge feature orientation. Wafer map rotation requires
the X-Y Coordinates Option. See Section 7.3, “Setting Wafer Orientation.”

» Exclusion Pattern displays the Exclusion Pattern dialog box, allowing you to define
up to three exclusion areas for a single exclusion pattern. See Section 7.4, “Defining
Exclusion Patterns.”

 Particle Colors displays the Particle Colors dialog box, allowing you to change the
colors used to display data in histograms and maps. See Section 7.5, “Setting Data
Colors.”
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7.2 SELECTING EVENTS FOR THE SYSTEM LOG

The User Configuration dialog box provides system log entry options. The system log can
record any or all of the following events:

Event

System Startup
User Logon
User Logoff
Mode Change

Recipe Change

New Recipe

System Configuration Change
User Configuration Change
Status

Warning

Caution

Error

Recordsalog entry when

The instrument is started or restarted.
A user logson.

A user logs off.

The instrument mode changes (switching between
Surfscan 6200 software applications).

The operator changes the recipe.

The operator creates a new recipe.

The operator changes the system configuration.
The user changes the user configuration dialog box.
A system status message appears.

A warning message appears.

A caution message appears.

An error message appears.

To havethe system enter the name of the last user logged on asthe startup user:
Check the Last User Name for System Startup check box.
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7.3 SETTING WAFER ORIENTATION

Wafers can be oriented to a flat or notch and the origin position can be set using the
Standard Orientation Selection dialog box. When a wafer is scanned, the wafer can be
automatically oriented to the selected position by setting the Auto Align (XY) recipe
parameter to On or by choosing Rotate to Edge Feature from the XY menu. Wafer rotation
requires the X-Y Coordinates Option. See Chapter 13, “X-Y Coordinates Option.”

NOTE: When using TFF files on a Tencor DataHub Data Analysis System,
Surfscan SWIFT/Station, or Surfscan Revisit Station, set wafer origin
position to Center of Wafer.

To select wafer orientation:

1. Choose User from the Config menu. The Setup application displays the User
Configuration dialog box.

2. Choose the More button to open the second part of the dialog box.

3. Choose Wafer Orientation. The Setup application displays the Standard Orientation
Selection dialog box:

Standard Orientation Selection

 Flat Position
® Q) O O
@Leﬂ ' Right  Bottom O Top

 Notch Position

O Left  Right ' Bottom @® Top

~ Origin Position

e [ ] ¢

@ Lower Left O Upper Left O Center of Wafer

| 0K I ‘ Cancel I

Figure 7-3 Standard Wafer Orientation Dialog Box

4. Select the standard flat and notch orientations.

5. Select the origin position. Choose OK to set these positions.
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7.4 DEFINING EXCLUSION PATTERNS

Regions of a wafer can be excluded from the result of a scan by defining an exclusion
pattern. An exclusion pattern can contain up to three regionsthat are excluded from defect
and haze counts. Each region can be defined using the Exclusion Pattern dialog box.

For awafer with aflat, one of the following exclusion regions can be defined (the flat is
assumed to be at the bottom of the wafer):

Bottom-|eft Top-right

Bottom-middle Top-left

Bottom-right Top-middle

For waferswith anotch, one of the following exclusion patterns can be defined (the notch
is at the bottom of the wafer):

Bottom and left Top and left Bottom, top, and left
Bottom and right Top and right Bottom, top, and right
Bottom only Top only Bottom and top

7.4.1 EXCLUSION REGIONS
Exclusion regions are always rectangles. An exclusion region is defined by specifying the
location and dimensions of the region in millimeters.

The Exclusion Pattern dialog box displays alist of defined exclusion patterns, a diagram
of exclusion regions for the selected pattern, and region dimensions.

To define an exclusion pattern:
1. Start the Setup application.

2. Choose User from the Config menu. The Setup application displays the User
Configuration dialog box.

3. Choose the More button to open the second part of the User Configuration dialog
box.
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4. Click Exclusion Pattern. The Exclusion Pattern dialog box appears. The dialog box
lists the current pattern names, a diagram of the exclusion regions for the selected
pattern, and region parameters.

Liser Confiquration

Exclusson Patiom

Ewclugion Palern Mame Exclesios Fiogeon{s] Deagrom Fxrlumnn Pammeders

clednuits G - & | T |]5| W

e — . =N o [

Mhesrsan A |

Dharend ! L 550 mim
o | 1820 mim
E 2300 mm
| | 1.uu| mm

— i

[I]

| 00| mm

Figure 7-4 Exclusion Pattern Dialog Box

[

5. Choose New to create a new exclusion pattern. The New Exclusion Pattern
Selection dialog box appears:

New Exclusion Pattern Selection

[

Exclusion Pattern Hame:
[ Flat Exclusion Pattern

&
&
&

@ Bottom Left 3 Bottom Right _ Bottom Middle

[
[
&

{t Top Left {3 Top Right {_ Top Middle

:Nutch Exclusion Pattern

=
=
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Figure 7-5 New Exclusion Pattern Selection Dialog Box
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Enter a pattern name in the Exclusion Pattern Name field.
Choose the flat or notch pattern you want to use.
Choose OK to return to the Exclusion Pattern dialog box.

Definethe dimensionsand location of the exclusion region(s). Exclusion parameter
values can be from -9.99 mm to +99.99 mm and cannot be greater than one-half
the wafer diameter.

The parameters for each region are diagrammed on the map. Two parameters for
each region define the size of the region, one parameter defines the distance from
the edge of the wafer, and one parameter defines the distance from the center line
of the wafer (flats only).

Toignore aregion assigned to an exclusion pattern, set the location and dimension
values for the region to O.

The size or location of an exclusion region can be changed at a later date.

To save exclusion patterns:

Choose the Save button from the Exclusion Pattern dialog box.

To delete an exclusion pattern:

At the Exclusion Pattern dialog box, select the pattern to delete and choose Delete.
The <default> pattern cannot be del eted.

To save an exclusion pattern under a new name:

Choose the exclusion pattern name from the list and choose Save As.

Touseapatternin arecipe:

1
2.

Using the Scan or Setup applications, open the Recipe dialog box.

In the Data Collection group, cycle through Flat/Notch Exclusion options. Choose
the pattern name to use for the recipe.

Choose OK to close the recipe dialog box.
Save the recipe.
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7.5 SETTING DATA COLORS
You can change the colors used to identify bins, areas, and haze. These changes effect

wafer maps and histograms.

To changecolors:
1. Choose User from the Setup application’s Config menu. The User Configuration

dialog box appears.
2. Click the More button. The dialog box expands.
3. Click the Particle Colors button. The Particle Color Selection dialog box appears.

Particle Color Selection

[ Available colors

" Colors zelected

Bin 1 Bin 2 Bin 3 Bin4 Bin5 Bint Bin? Bin 8

Area Haze

| TENCOR defaults | | ok | | cance |

Figure 7-6 Particle Color Selection Dialog Box

Click on the data category you want to change in the Colors Selected list.

5. Click on an unused color from the Available Colors palette. (To assign a currently
used color to a different data category, first unassign it from its current category

and then reassign it to the new category.)

6. Repeat Steps 4 and 5 until all color changes have been made. If you want to return
to the default colors at any time, click the Tencor Defaults button.

7. Click Ok when all changes have been made.
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7.6 SETTING DATA COMPRESSION

When saving wafer maps and other data, you can conserve disk space by choosing adata
compression method. The compression options available are: None, Light, Moderate, and
Heavy. When compression is used, the instrument takes longer to save the data but uses
less disk space. The Heavy compression method reduces data to a minimum amount of
space and requires the most amount of time to save the data. The data compression setting
does not affect the time required to read data from the database.

The user manager should experiment with avariety of compression settings to determine
the ideal combination for your system. Where high throughput is important, lower or no
compression can be used and regul ar database mai ntenance used to archive important data
records before deleting them. Where conservation of disk space is important, higher
compression methods can be used. It isrecommended that the Haze method be set to Light
initialy.

To select data compression methods:

1. Choose Compression from the Config menu. Setup displays the Compression
Methods dialog box.

=| Compression Methods

Particles  Heavy 99
Chords Moderate ()

Areas Light (’:_) C I
{:) ance |

Edges Hone

1] 4

Margins Hone (’:)

Haze

Figure 7-7 Compression Methods Dialog Box

2. Select compression methods for each item by cycling through the avail able param-
eters.

3. Choose OK when complete.
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7.7 SETTING UP FOR TFF FILES

Before saving Tencor File Format (TFF) files, first set up the filenaming convention and
database IDs. The following notes apply to TFF files:

* When using TFF files on a Tencor DataHub Data Analysis System, set wafer origin
to Center of Wafer.

» TFF files can be automatically saved at scan time by selecting an automatic save
option in the recipe. Files can be manually saved by choosing Write to TFF from
the XY menu in Scan or Browser applications.

* A TFF file contains the data currently displayed on a wafer map, including changes
to wafer orientation, wafer origin, and bin splits.

» Toview or create a text version of a TFF data file, use the TEXTOUT.EXE program.
TEXTOUT.EXE is in the \SOVA\BIN directory.

7.7.1 SETTING TFF FILENAMING
When saving Tencor File Format (TFF) files, the instrument uses the file path and file
naming conventions specified in the Tencor File Format Control dialog box.

To set TFF filenaming:

1. Choose User from the Config menu in the Setup application to open the User
Configuration dialog box.

Choose the More button to open the second part of the dialog box.
Choose the TFF Control button to open the Tencor File Format Control dialog box.

Tencor File Format Control

File Haming and Format
Drive/Path: | c:\sovaidata |
FileM ame: Date/Time encoded naming (':_)
File Extension: IE'
Event Size Format:  Standard TFF (':_)
Usze TFF file name az the Wafer ID: U

I ak I | Cancel I

Figure 7-8 Tencor File Format Control Dialog Box

4. In the Drive/Path field, enter the disk drive and directory path for TFF files. (It is
good practice to save user created files such as TFF files and bitmaps into a separate
directory.)
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Choose a Filename method. When saving TFF files, the instrument will automati-
cally supply the filename convention specified in this dialog box.

Date/Time encoded naming: The instrument forms the TFF filename using the
system date and time. See Section 7.11.1, “Selecting Text and Graphics Printers,”
for details on date and time encoding.

Serialized Lot ID naming: The instrument forms the filename from the Lot ID,
recipe name, and a serializing digit:

XLLLLRR.TFF
where X = a serializing character from A-Z.
LLLL = characters 3—7 from the current lot ID. Defaults to @ characters.
RR = the last two characters in the current recipe name. Defaults to @ @.
TFF = the file extension. Defaults to TFF.
User selectable: The instrument asks for the TFF filename for each file saved.
Choose the Event Size Format: Standard TFF or Extra Precision.

If you want to review TFF files on the DataHub Data Analysis System, Surfscan
Revisit Station, or Surfscan SWIFT/Station, save the files in the Standard TFF
format.

The Extra Precision format increases the resolution of the X and Y size of events
and reports haze summary information. Event size values are stored either in 1/10
microns or nanometers.When the event value is greater than 32768 (0x8000), the
event size is specified in 1/10th of microns.When the event value is greater than
32767, the event size is specified in nanometers and the high order bit is set to 1.
To obtain the event size, subtract 32768 (0x8000) from the event value.

NOTE:

The TFF specification requires that X and Y event size values are stored
as unsigned 16-bit integers

Table 7-1 and Table 7-2 define the range of Particle and Area values in a TFF file.
Note that TFF stored values are in Diameter Units. Also note that a O will be stored
in the TFF file for any Particle or Area value exceeding the Measured Value range.

Table 7-1 TFF Format - Standard Precision
Range of TFF
Range of Range of Stored Values
Field Type Measured Values Diameter Values (10 x diameter)
Particles >0t0 6553.5 um >0 t0 6553.5 pm >0 to 65535
Areas >0 to 33.73 mm? >0t0 6553.5 pum >0 to 65535
Overflow Value 0
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Table 7-2 TFF Format - Extra Precision

Range of Range of Range of TFF
Field Type | Format | Measured Values Diameter Values Stored Values
Particles Std >32.767 t0 3276.7 um | >32.767 to 3276.7 pm | >327 to 32767
Particles Ext >0 to 32767 nm >0 to 32767 nm 327681065535
Areas Std >843.26 um? >32.767 t0 3276.7 pm | >327 to 32767
t0 8.432 mm?
Areas Ext >010 843.26 umz >0 to 32767 nm 32768 to 65535
Overflow 0
Value

7. TousetheTFFfilenameastheWafer 1D, check the Use TFF Filename asthe Wafer
ID check box.

8. Choose OK to close the Tencor File Format dialog box.

7.7.2 SETTING DATABASE IDS
Tencor File Format (TFF) files require that product 1D, process level 1D, and processing
equipment ID information be assigned to user ID fields. If adatabase ID field assigned to
product, process, or equipment is blank, the default is used: product ID is set to the
instrument model (6200, for example), process ID is set to the current recipe name, and
equipment ID is set to SFS6x00 (wherex is1, 2, 3 or 4, depending upon the instrument
model) or SFS6420.

To assign database IDsto TFF file parameters:

1. Choose Database IDs... from the Config menu. The program displays the 1D
selection dialog box:

Database IDs

Product Id
Process Level Id 1D #2
Processing Equipment Id| |ID #3
1D #4
1D #5
— D #6
0k | Cancel D #7

Figure 7-9 Database ID Selection Dialog Box

2. Choose one ID for each TFF parameter. An ID can be assigned to only one
parameter at atime.

3. Choose OK.
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7.8 MANAGING USER ACCOUNTS

The Setup application Access menu allows you to add, modify, or delete user accounts.
The user manager should assign user names and access privileges, update them as
necessary, and delete accounts for users no longer needing access to the system.

The instrument provides two menu types—Fab Line and Analysis—and two user levels
(also called access classes)—user operator and user manager. The Fab Line menu provides
access to the Scan and Calibration applications, the Windows Program Manager, and the
DOS prompt. The Analysis menu provides access to the Scan, Calibration, Setup, Data-
base, and Status applications, the Windows Program Manager, and DOS prompt. User
levels provide a convenient method of broadly categorizing users within each menu type.
The System Menu and Database Menu display the user name, user level, and menu type
at the bottom of the screen.

The access privileges assigned to a user account determine which functions or actions are
available to each user and which icons are displayed in the System Menu. When a user
logs on, the system determines the user’s access privileges from the entered access code.

NOTE: A user with Add/Delete/Modify Users privileges can modify or delete any
user account. User operators can create user operator accounts only.
User managers can create all types of accounts.

7.8.1 ADDING OR MODIFYING USER ACCOUNTS

Access to the instrument is controlled through user accounts. Each account consists of a
user name, access code, user type, menu type, and access privileges.
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Toadd anew user:
1. Choose Add User from the Access menu to display the Add New User dialog box.

Add New User

User Name ‘

User Access Code |

rType— | Menu Type
O Tencor Factory
Fab Line
Q Tencor Service

® User Manager

O User Operator

Figure 7-10 Add New User Dialog Box

2. Enter the user’'s name in the User Name field using the alphanumeric keypad. User
names appear at the bottom of System and Database menus.

3. Enter the user’s password in the User Access Code field. This is the code that must
be supplied by a user to log on to the instrument.

NOTE: After being created, a password cannot be viewed or changed. If you
are creating several user accounts, note the password assigned to each
account.

4. Specify the user type, either user manager or user operator. Note that Tencor
Engineer and Tencor Service options can be accessed by Tencor personnel only.

5. Choose the Menu Type: Analysis or Fab Line. The menu type setting determines
the functions that can be displayed in the System Menu. The Analysis menu type
provides access to all instrument functions. The Fab Line menu type provides access
to Scan, Calibration, Windows Program Manager, DOS Prompt, and Log Off
functions. The icons that appear in the user’'s menu are specified at Step 6.
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6. Choose OK. The program displays the User Account Record dialog box:

Uszer haz ability to _..

[liLoad Recipes: (] Change User Configuration

L] Create / Modify Recipes | Change Syztem Configuration

L[] Save Recipes L] Add # Delete / Modify Users

] Import / Export Data | Change Host / Local Mode

[] Access DataBase Facilities | Modify GEM / SECS5 Parameters
[] Access System Utilities

[] Access E arly Warning Info Type:  User Manager

[ Edit SPC Info Mame: Customer Manager o

E< Run Diagnostic Software

L] Perform System Calibration Menus: Analysis (:-)
L] Perform Data Backups
[] Use Windows and DOS I Ok I | Cancel I

Figure 7-11 User Access Privileges Dialog Box

7. Select access privileges.

NOTE:

The Setup application allows you to check any privilege listed in the
dialog box. However, only those privileges allowed by the user’'s user
type and menu type will be enabled. See Steps 4 and 5.

8.

Choose OK to add the new user.

9. To verify that you have set user privileges correctly, proceed to Section 7.8.3,

“Testing a User Account.”

To modify a user account:

1.

A

Choose Modify User from the Access menu. Setup displays the User Account
Record dialog box, as shown in the adding a user account procedure above.

Choose the user name to modify.
Change privileges, as required.
Choose OK.

To verify that you have set user privileges correctly, proceed to Section 7.8.3,
“Testing a User Account.”
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7.8.2 DELETING A USER ACCOUNT
When auser account isno longer needed, it should be deleted from the database. The user
name and access code can no longer be used for log on.

Toddeteauser:

1

Choose Delete User from the Access menu. Setup displaysthe Delete A User dialog
box:

Delete A& User

User Name

Ok Cancel

Figure 7-12 Delete a User Dialog Box

Click on the User Name cycle control to cycle through the user name list.

Choose OK to del etethe sal ected user name, or choose Cancel to abandon theaction.
A message will appear asking you to confirm a delete. Choose Y es to confirm the
delete or No to cancel.

7.8.3 TESTING A USER ACCOUNT
After creating or modifying a user account, you can verify that the correct password and
access was selected by temporarily logging on as the user, accessing Surfscan 6200
software functions, and logging off as the user.

Totest auser account:

1.
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Choose Login from the Access menu. Setup displays the Surfscan 6000-series
Login dialog box. Enter the password of the user account you want to test and press
ENTER.

Minimize the Setup window by clicking the Minimizeicon at the upper right of the
screen.

If the System Menu is not on the screen, double-click on the SFS 6200 icon.
Verify that menus and other accessible actions are correct.

To exit this user account and return to your original user account, minimize the
current application window. Choose Windows Program Manager from the System
Menu and choose Setup or double-click on the Setup icon shown at the bottom of
the screen. Choose Revert from the Setup Access menu to return to your account.



Setting Up the System 7-19

7.9 MANAGING RECIPES

Using the Setup application, you can create, edit, delete, or rename recipes. The Recipe
menu provides the following choices.

P

2 Viewaodify..

3 Henw__

4 S
0 SEwe As

& Delebe..
T Rename...

B Send fo Host
9 Racajya from Host

Figure 7-13 Recipe Menu

For details on creating recipes, see Chapter 6, “Recipes.”

The Send to Host and Receive from Host choices are active when the SECS option is
installed and SECS is enabled. These choices allow you to send or receive a recipe from
a host computer. See Chapter 21, “SECS Option,” for details.

7.10 SETTING SYSTEM CONFIGURATION

System configuration can be set through the Setup application’s System Configuration
dialog box. To print a system configuration report, see Section 8.4, “Reports.”
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To view the instrument’s system configuration:

Choose System from the Config menu. Setup displays the System Configuration

dialog box.
System Configuration
Processor Type Intel 486
Mose] Mumber FFER200 pe!
Mg Type Instrument o
Leser Type Argaon lon
Sampling Rate Single o
Analong Board Type PN Z23640 o
Water Handling Standard !
ngleser Contlguration Lertt + Eight o
Madmum Haze at Gain 1 50000 ppam .
optians
[ Jugyler [l Remaveable Disk
[ streaming Tapse [ et
Primter.. | | oK Cancel

Figure 7-14 System Configuration Dialog Box

Select the Printer button to configure printers. See Section 7.11, “Setting Printer Config-
uration.”

System configuration options are factory-set at Tencor Instruments and should not be
changed unless instrument hardware is upgraded. These options include:

Factory-Set Options Description

Processor Type Computer system microprocessor type.

Model Number Surfscan model: SFS6100 or SFS6200.

Machine Type Options are: Blind, Instrument, or Desktop.

Laser Type Laser used by instrument: Argon lon (Surfscan 6200)

or HeNe (Surfscan 6100)

Sampling Rate Sampling rate of instrument: Single
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Factory-Set Options
Analog Board Type

Wafer Handling

Indexer Configuration

Maximum Haze at Gain 1

GEM Version

Description

The analog board type used by the instrument:
Unknown: desktop system.

P/N 175325: old analog board.

P/N 223670: newer analog board.

Determines wafer handling method: Standard, SMIF,
Robotic, or Alt Robotic.

Cassette indexer configuration: None, Left, Right, or
Left + Right.

Chooses the maximum haze range for Gain 1.
50000 ppm or 100000 ppm

Selects the GEM version: GEM 92 or GEM 93. Not
present if SECS Optionisnotinstalled. See Chapter 10,
“SECS Option,” in theSurfscan 6100/6200 Reference
Manual, and theSurfscan 6XX0 SECS I nterface Man-
ual for details.

The Options group provides additional configuration settings, as listed below:

Option
Juggler
SECS

Removable Disk

Streaming Tape

Debug

Description
Enables the software Juggler utility. (Not implemented)

Enables the optional Semiconductor Equipment Com-
munications Standard (SECS) interface. Not present if
SECS Option is not installed. See Chapter 10, “SECS
Option,” in theSurfscan 6100/6200 Reference Manual,
and theSurfscan 6XX0 SECS Interface manual for
details.

Enables the optional removable disk accessory. (Not
implemented)

Enables the optional streaming tape accessory for back-
ing up and restoring data. Not implemented in the
current release.

The default is Off. The Debug option is used by Tencor
Instruments field service personnel. When Debugis On,
the instrument displays debug messages when errors
occur.
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7.11 SETTING PRINTER CONFIGURATION

Instrument printer configuration consists of setting the printer(s) to use when printing text
and graphics and for setting up your system for printing 132-column reports.

In addition to selecting printer devices, you can choose to print screensto adisk file using
the device independent bitmap (BMP) format or you can chooseto print to avideo printer.

For fast printing of system log reports, the Windows default printer should be used. See
Section 7.11.3, “Setting Up for Fast Printing of System Log Reports.”

7.11.1 SELECTING TEXT AND GRAPHICS PRINTERS
The Printer Selection dialog box allows you to select a graphics and text printer. The
system prints wafer maps and screens on the graphics printer and prints summaries and
reports on the text printer. Where only one printer is available, you can assign the same
printer for text and graphics. If a text-only printer is selected for graphics, wafer maps and
screen printouts will not be printed. When printing graphics, the screen can be printed to
disk as a bitmap (BMP, TIF, or PCT file).

To set the default text and graphics printers:

1. Open the System Configuration dialog box and choose the Printer... button. Setup
displays the Printer Selection dialog box:

=] Printer Selection

Text Printer Graphics Printer
Epson FX-85 |+ | Epson FX-85 |*|
EEsun FX-850
HF DeskJet Plus : Generic / Text Only
HP LaserJet llISi ] HP Desk.Jet Plus ||
HF LaserJet llISi PostScript ¥ HP LaserJet llISi +
| OK | ‘ Cancel | ‘ Setup... |

Figure 7-15 Printer Selection Dialog Box

2. Choose the default text printer from the Text list and the default graphics printer
from the Graphics list. Choose the printer you are using or

» Choose FILE for the default graphics printer to print screens to a disk file.

» Choose Video for the default graphics printer to print screens to a video printer.
The printer should be configured for VGA, 800x600.

3. To change printer setup, choose Setup.
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4. If you have chosen to print to disk, choose Setup to specify the file information.
Setup
Screen Save File Naming
Drive/Path: |
FileName:  Date/Time encoded naming &
File Type:  Device-Independent bitmap (BMP) &
ok | | cance |
Figure 7-16 Screen Save Setup Dialog Box
* Enter the path for screen saves in the Drive/Path field. (It is good practice to
create a directory for storing user-created files, such as bitmaps or TFF files.)
» Select a filenaming convention:
Date/Time encoded naming: The instrument forms the filename based
upon the system date and time. Decimal date and time values are converted
to binary-coded-decimal. The hexadecimal result of the date and time values
produces the filename.
Table 7-3 Date/Time Encoded Filenaming
Time/Date Bits Hexadecimal Values
Seconds/2 0-4 (LSB) 0000 =0 1000 =8
Minutes 5-10 0001 =1 1001 =9
Hours 11-15 0010=2 1010 =A
Day of month 16 — 20 0011 =3 1011 =8B
Month of year 21-24 0100=4 1100=C
Year - 1980 25-31 (MSB) 0101=5 1101 =D
0110=6 1110=E
0111=7 1111 =F

For example, a file created on September 8, 1992 at 15:30:55 would be
named 19287BDB:

Year - 1980 Month Day

Hour Minute Sec/2
12 9 8 15 30 27
0/ojo|1|1|o]o]1]o[o[1]o[1]0|olo|o]1|1]1]1]0[1]1

1[1]o[1]1]o]1]2
B D B

1 9 2 8 7
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Serialized L ot | D naming: Theinstrument formsthe filenamefrom the Lot
ID, recipe name, and a serializing digit:

XLLLLRR.BMP
Where:
X a serializing character from A—Z

LLLL = characters 3—7 from the current Lot ID (defaultsto @ @ @ @)

RR the last two characters in the current recipe name (defaults to
@@)
BMP = the file extension (defaults to the file extension assigned to

the selected file type)
User selectable: The instrument asks for the filename for each file saved.

» Select a File Type using the cycle control. The available formats are

Device-independent bitmap (BMP)
Tag-based file format (TIF)
Macintosh PICT (PCT)

5. Choose OK to close the Setup dialog box and choose OK again to close the Printers
dialog box.

7.11.2 SETTING UP FOR PRINTING 132-COLUMN REPORTS
The instrument can print 132-column wafer summaries and lot summaries. Your printer
can be set to print 132-column reports by using one of the following procedures:

 If you have a wide carriage printer, set the Windows Generic/Text Only printer
driver for wide carriage printing.

* If your printer supports compressed printing, you can automatically enable com-
pressed mode when printing by using the Windows Control Panel.

* You can manually set your printer to a compressed printing mode. Refer to your
printer manual for details on manually configuring your printer.

NOTE: For more information about using the Windows Control Panel, refer to
the Microsoft Windows documentation.

To set the Generic/Text Only printer to wide carriage:

1. Atthe System Menu, choose the Windows Program Manager icon. The Surfscan
6200 System Menu reduces to an icon.

Open the Windows Control Panel accessory.

Open the Control Panel Printers utility.

Choose the Generic/Text printer from the list of printers.

Choose the Setup button to display the Generic/Text Only setup dialog box.

o U A W N

Select the Wide Carriage check box. An X appears.
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7.
8.

Close the Control Panel dialog boxes by choosing OK at each box.

Toreturn to the System Menu, double-click on the Surfscan 6200 icon at the bottom
of the screen. Be sure your Text printer is set to Generic/Text Only.

To configureyour printer for 132-column (compressed mode) printing:

1

o 0k~ w

10.
11.

12.
13.

Open the Microsoft Windows Program Manager window.

Openthe Control Panel and then open the Printersutility. ThePrinter utility displays
the Printers dialog box.

Choose the Generic/Text Only printer.

Choose the Setup button to display the Generic/Text Only dialog box.

Choose the Add button to display the Add dialog box.

Enter the name for your 132-column printer in the New Printer Name text box.

Using a computer keyboard, type the control code for setting 132-column modein
the 17 c.p.i. (characters-per-inch) field. Check your printer manual for the control
codes for compressed printing.

Printer type Control Code ASCII Code
(Usewith ALT key)

Dot matrix 9- and 24-pin printers  Ctrl+O 015

HP PaintJet Esc& k2S 027,038, 107,050,083

For example, to set an HP PaintJet for 132-column mode, press ESC (the 17 c.p.i.
field shows <ESC>) and then type & k2S. (The k must be lowercase and the Smust
be uppercase.) You can also use decimal codes by pressing and holding the ALT
key and then typing the three digit decimal codes on the numeric keypad. For
example, you cantype ALT + 027, ALT + 038, ALT + 107, ALT + 050, and ALT + 083.

Click OK to close the Add dialog box.

Check the Wide Carriage and No Page Break options in the Generic/Text Only
dialog box and choose OK.

Choose Close to close the Printers dialog box.
Close the Control Panel accessory.

Open the Surfscan 6000-series application by double-clicking on theSurfscan 6200
icon.

Open the Setup application and choose System from the Config menu.

Choose the Printers button and choose the Generic/Text Only printer for your Text
Printer.
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7.11.3 SETTING UP FOR FAST PRINTING OF SYSTEM LOG REPORTS

When printing system log reports, faster printing can be achieved if the Windows default
printer is used for printing the report and the default printer is set to one of the following:

* HP LaserJet

» HP DeskJet or DeskJet Plus
» HP PaintJet or PaintJet XL

» Generic/Text Only

Best results are obtained by using a fast, continuous form feed printer supporting 66 lines-
per-page. If this printer type is available, set the default Windows printer to Generic/Text
Only and set up the printer as follows in the Windows Printer utility:

Parameter Setting
Printer: Text Only
Paper Size: Letter
Paper Feed: Continuous

No Page Break: Disabled
Printer Codes: (All Blank)
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8 WORKING WITH THE DATABASE

This chapter describes the database system and provides instructions for

* Managing disk space and the databasausof space errors do not occur
» Backing up and restoring the database
 Printing recipe settings, user configuration, and system configuration
» Using database queries

You must have Analysis Manager access to use database utilities.

8.1 ABOUT THE DATABASE SYSTEM

The database is stored on the hard disk and contains the results of scans, recipe definitions,
system and user configuration tables, user account records, system log entries, and
calibration tables.

8.1.1 DATABASE UTILITIES
Using database utilities, you can

» Back up data to floppy disks, the hard disk, or a network disk

Print recipe, system configuration, and user configuration reports

Export and import data to floppy disks, the hard disk, or network disk

View maps and summaries stored in the database and delete them

View system log entries and delete them

Extract data and analyze it using statistical process control

For a discussion of database concepts and detailed descriptions of searching the database
using data selection and database query functions, skkcttosoft Access User’s Guide

8.1.2 AVOIDING DISK FULL OR DATABASE FULL CONDITIONS
If the disk or database becomesfull, you can no longer save datato the database. To avoid
this condition, the database and the hard disk should be managed as follows:

» The database should be regularly monitored, backed up, and purged of unnecessary
data.

» The hard disk should be regularly monitored and purged of unnecessary files.

Using data compression, you can reduce the amount of space required for saving data. See
Section 7.6, “Setting Data Compression,” for details.

For details on managing the disk and database, see See Section 8.2, “Managing the Disk
and Database.”
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To open the Database M enu:
Choose the Databaseicon at the System Menu. The Database Menu displays utility
icons:
=-| Tencor Instruments [~ | | v|

Database Menu
e €N

@o@@ﬁﬁ

Export Backup
Import Restore

Report Viewlog

v

SPC SPC
Display Editor

| Fleare select the function you deszie to perdorm | -—LIJJ

Customer Manager (Manager, Anshsis)

Exit

Figure 8-1 Database Menu

The following database utilities can be selected:

Database lcon Allowsyou to:

Browser Review wafer records, set X-Y coordinates, produce map-to-map com-
parisons, and delete wafer records. Extract records for statistical pro-
cess control. See Chapter 9, “Browser.”

Export/ Export orimport recipes, wafer maps and summaries, substrate records,

Import system or user configuration, access codes, and instrument calibration
tables. See Chapter 10, “Export and Import.”

Backup/ Back up the database to floppy disk or hard disk or restore the database.

Restore See Section 8.3, “Backing Up and Restoring the Database.”

Report Print recipes, system configuration, or user configuration. See Section
8.4, “Reports.”

ViewLog View, print, or delete system log events. See Chapter 11, “ViewLog.”
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Databaselcon Allowsyou to:

SPC Display Display statistical process control data. (Requires SPC option to use.)

SPC Editor Create or edit SPC data files. (Requires SPC option to use.)

Help

Exit

Start the Surfscan 6220 help system.
Quit the Database Menu.

To start a database utility:

Double-click ontheicon or pressNEXT to highlight the icon and then presseNTER.

8.2 MANAGING THE DISK AND DATABASE

It isimportant to regularly manage the disk and database and to avoid disk or database full
conditions. Thefollowing information will help you to understand how to manage the disk
and database.

The database contains wafer maps, wafer summaries, system log entries, system
calibration tables, user account information, and recipes. Wafer maps, summaries,
and system log entries take the majority of database space.

The database size is in part limited by the size of the hard disk.

As new maps, summaries, or log entries are saved into the database, the database
file automatically expands, as necessary, using available free disk space. If you save
datato the database but do not remove old data from the database, the database grows
and can eventually consume all available free disk space.

You should periodically export old maps, summaries, and log entries to floppy disks
and then delete them from the database to make more space. Note, however, that by
deleting maps, summaries, or log events from the database, you make database space
available, but you doot makedisk space available. In other words, the database

file does not reduce in size when you delete entries for it.

Access to a large, unmaintained database is slower than for a well-maintained
database.

It is good practice to back up your database when it is small and contains essential
recipes, user accounts, system calibration tables, system configuration, and user
configuration data. This small database can be used to reduce the size of your
database at a future time, if required.

If the disk becomes full, additional data cannot be saved into the database since it
can no longer expand. If this happens, you can free database space by deleting data
and you might have to reduce the size of the database by restoring a previously
backed up, smaller one.

You should regularly remove unneeded files, such as user document files, bitmap
files, TFF files, and others, from the hard disk.
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* When moving data from the instrument to a Surfscan 6000-series Desktop, use the
Backup and Restore utility to move large amounts of data and the Export/Import
utility to move small amounts of data. Large amounts of data would be 1000 or more
wafer summaries or 25 or more wafer maps. Small amounts of data would be less
than 200 wafer summaries and less than 10 wafer maps.

» The system provides warning messages when disk or database warning limits are
exceeded. When these messages appear, you should delete entries from the database,
remove nonessential files from the hard disk, or do both before attempting to save
additional data.

The warning messages are:
Disk spaceis getting low, <number > bytesremain free!

When the instrument is reset, the system warns you when free disk space falls below
15 MB.

Excessive number of summaries <number> in database!

When you attempt to save a wafer summary, the system alerts you when the database
already contains more than 9,999 summaries.

Excessive number of maps <number> in database!

When you attempt to save a wafer map, the system alerts you when the database
already contains more than 299 maps. Some database error messages might indicate
a disk full condition, as described in Section 8.2.1, “Disk Full Messages.”

* When the disk is full, you can create free disk space by deleting nonessential files.
See Section 8.2.3, “Recovering from a Disk Full Condition.”

8.2.1 DISK FULL MESSAGES
The following database error message can indicate that the error is from a disk full
condition:

In the Scan application:

(34-1070) Inserting summary data into database: database has been shut down
(please disconnect)

(34-1070) Inserting map into database: database has been shut down (please dis-
connect)

(34-1001) Disconnecting from database: database has been shut down
(5-65) Database access failure
During instrument initialization:
(34-1000) Connecting to database: read or write failure
(34-1050) Reading blobs from database: Invalid cursor number
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See Section 8.2.2, “Checking Disk and Database Free Space,” for displaying disk and
database statistics.

See Section 8.2.3, “Recovering from a Disk Full Condition,” for the steps to take to free
disk space.

8.2.2 CHECKING DISK AND DATABASE FREE SPACE

The status of free disk and database space is indicated by the disk status icon at the top of
the screen:

Tencor Instruments =

The diskicon changes colors to alert you to current disk and database free space conditions:

* When the disk icon is green, disk and database free space are within acceptable
limits.

* When the disk icon is yellow, the disk or database is nearly full. You should free up
disk space or database space as soon as possible.

* When the disk icon is red, the disk or database is full. You should immediately free
up disk or database space. You must not continue saving data until more free space
is made available.

Toview disk and database statistics:

Double-click on the disk icon to open the Hard Disk and Database Usage Statistics
dialog box.

Hard Disk and Database Usage Statistics

MB % of total

D atabase: 7.2 2.7

Free: 150.8 bE.2
268 4

" Database Utilization

Maps:
Summaries:
Mazx Used % used
Maps: 300 1 1]
Summaries: 20000 1 1]

[] ox [] waming  [Ji] critical | wep | [ ik |

Figure 8-2 Hard Disk and Database Usage Statistics Dialog Box
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The Hard Disk and Database Usage Statistics dialog box shows the amount of disk space
used and free, the amount of database space used and free, and the number of maps and
summaries used.

Choose the Help button to view on-screen information about disk and database space.

8.2.3 RECOVERING FROM A DISK FULL CONDITION
If the hard disk becomes full, you must del ete enough non-essential files from the disk to
free 3 MB or more of disk space.

Torecover from adisk full condition:

1. Connect an AT keyboard to the instrument.

2. Start the Windows File Manager application, as follows:

At the System Menu, click on the Program Manager icon. Then, click on the File
Manager icon in the Main group.

If you cannot access the Surfscan 6220 System Menu:
» Restart the computer.

* When the Microsoft Mouse message appears, presssreak (thesreak key
is at the upper right on the AT keyboard).

* Press thesreak key several more times until thiger minate batch (Y/N)?
message appears. Typand pressnTer.

* At the DOS prompt, typein and pressnTter. Microsoft Windows starts.
* Double-click on the File Manager icon in the Main group.

The amount of free disk space is listed at the bottom of the File Manager window.
You must increase free disk space to at least 3 MB.

Use the File Manager Search feature or disk tree to locate the files to delete. For
example, to search for all bitmap files with the BMP file extension, choose Search
from the File menu. Typ&.bmp in the Search For text box. Typein the Start

From text box. Check the Search All check box. Click OK to view all bitmap files
on drive C. Before deleting, check each file to ensure that it is not needed.

CAUTION: Do not delete any files from your hard disk that you are not sure about.

Be especially careful when deleting files from the following directories:
\WINDOWS and its subdirectories, \SOVA and its subdirectories, \SQL
and its subdirectories, \SQLBASE and its subdirectories, \UTILS, and
\DOS.
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When at least 3 MB of free space is shown at the bottom of the File Manager
window, close the File Manager and reset the instrument. When the instrument
initializes, delete data from the database (first exporting any you wish to save) and
delete any additional files from the hard disk that are not essential.
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8.2.4 REDUCING THE SIZE OF THE DATABASE
If you want to reduce the size of the database, you can replace the current database with
asmaller, previously backed up one. Deleting data from the database does not reduce the
Size of the databasefile.

CAUTION: The procedure described in this section removes all data from the
currentdatabase and replaces it with the datafrom apreviously restored
database. Before restoring the smaller database, export any system
calibration, user account, system log entries, maps, or summaries you
want to save.

Toreducethe size of the database;

1. Export al calibration tables, user configuration, system configuration, user ac-
counts, and essential recipes and summaries. See Chapter 10, “Export and Import.”

NOTE: Using the C:\TEMP directory or a network drive for the export destina-
tion can save time. (Export to the C:\TEMP directory only if sufficient
hard disk space is available.)

2. Restore a previously backed up database that is smaller than the current one. See
Section 8.3.2, “Restoring Data.” If you do not have a database containing the
essential data, contact your Tencor Service Representative.

3. Import the data saved at Step 1. See Chapter 10, “Export and Import.”

CAUTION: The calibration verification procedure should be performed after restor-
ing the database.

8.2.5 REPAIRING THE DATABASE
Under certain conditions the Surfscan database might become corrupt. This can happen if
there is a power loss or the instrument is reset while accessing the database. Depending
on the type and amount of damage to the database, it might be possible to repair it. As
always, this should not be considered a substitute for regular backups, as there are
conditions where the database cannot be repaired. See Section 8.3, “Backing Up and
Restoring the Database, for backup procedures.

Torepair the database:

1. Exit the Surfscan application. The database cannot be repaired if the Surfscan
application is running. Microsoft Access must have exclusive access to the data-
base.

Double-click on the Microsoft Office group icon in the Program Manager.
Double-click on the Microsoft Access icon in the Microsoft Office group.
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4. Select the Repair... from the File menu. The Repair Database dialog box is

displayed.
= Repair Database
File Name: Directories:
Iremute.mdb c\database
‘remote.mdb @ database
List Files of Type: Drives:
Databases (*.mdb) EI I c: tencor_6xx0 EI

Figure 8-3 Repair Database Dialog Box

5. The default database locations are C\DATABASE\LOCAL.MDB and C:\DATA-
BASE\REMOTE.MDB. Choose the local database and select OK.

6. A progressbar indicatestherepair has begun. When done, the following dial og box
should be displayed.

I MoosoftAcess
O

oK | | tterp

Figure 8-4 Database Repair

7. If any other result is displayed, contact Tencor Service.
8. Select Repair... from the File menu again.

9. Choosetheremote database and select OK. Because this database can become quite
large (possibly hundreds of megabytes), repairing might take a while (tens of
minutes).

10. Again, if any result other than success is displayed, contact Tencor Service.
11. Select the Exit from the File menu.

12. Double click on the Surfscan Application icon in Program Manager, to restart the
Surfscan application.

If you have any doubt regarding the success of the repair, contact Tencor Service.
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8.3 BACKING UP AND RESTORING THE DATABASE

The database Backup and Restore operations make use of the Microsoft Backup for
Windows utility. MS-Backup allows full, incremental, and differential backups of any
fileson your system. It uses setup filesto save lists of files selected for backing up aswell
as settings and options.

This section describes how to use M S-Backup to back up the Surfscan database. For more
information on backup strategies, setup files, backup catal ogs, and so on, seethe MS-DOS
User’'s Guide

To start the Backup/Restor e utility:

Choose the Backup/Restore icon from the Database Menu. The Microsoft Backup

window appears.

'=-| Microsoft Backup - DBASE.SET

|'V|A

File Catalog Help

wlEl =H| «+H

Backup LCompare Bestaore

EXIT

1417 |[1e=

Configure Quit

Setup File:
[DBASE.SET - (Mo Description) =]
Backup From: Backup Ta: | Dptionsz.__ I
= E - : B: 1.44Mb35" |%
B s - =
*

Select Files. b liles [432.474 bytesz] selected for backup
| =355 L I 1 catalog file [13.888 bytes] will be added
Backup Type: 1 1.44 Mb 3.5" estimated diskettes needed
|Fu|| |£I 0 min 10 sec estimated backup time

Figure 8-5 Backup Window

NOTE:

When backing up to floppy diskettes, be sure to label each backup
diskette with the date and a sequential disk number. Each 3.25-in. disk

stores up to 1.4 MB of data.
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8.3.1 BACKING UP DATA
Y ou can back up the database to floppy disks or to a network drive, if available.
To back up the database:
1. Inthe Backup window, click on Backup in the button bar below the menu bar.

2. Click on the Backup To pull-down button and select the appropriate destination
drive for your backup as follows:

« If the destination is a floppy drive, choose A: 1.44 MB 3.5-in.

« If the destination is a network drive, choose MS-DOS Path, then type the full
path of the network destination into the second text field below.

3. Select Open Setup from the file menu and select the file SOVABK.SET in the
C:\SOVA\DATABASE directory. Click OK, or preseNTER. The main Backup
window reappears, with updated information to the right of the Select Files button.
This information includes an estimate of how many floppy diskettes you will need
and how long the backup will take.

Select Full from the Backup Type pull-down list under the Select Files button.
If backing up to floppy diskettes, insert the first diskette into the floppy drive.

Click on the Start Backup button. If backing up to floppy diskettes, the following
message box appears:

=-| Microsoft Backup

During a backup, compare, or restore, Microsoft Backup
needs to have exclusive access to the floppy disk drives.

Cancel
Microsoft Backup will make the foppy disk drives
unavailable to your other applications until the backup.
compare, or restore is complete.

You should not try to read or write to any foppy disk while
a backup, compare. or restore is in progress.

[I:Djsable this message!

Figure 8-6 Disk Access Message Box

Click OK to proceed with the backup.
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7. Thefollowing window appears, showing the progress of the backup:

'=-| Backup Progress -
| Mow Backing Up c:\sova\database | I
Drive A: | ||| Setup dbase.set |
Drive B: | || Catalog dbase.cat |
complete [ 17% 11| 5ession cc50104c.ful |

Estimated Actual Backup Time 0:01 |
Dizks 1] 11| Your Time 0:06 |
Files | 3 ||| Compression 3.81 |
Bytes 446362 | 79,962 |
Time 0:10] 0:07 |

Figure 8-7 Backup Progress Window

When prompted, remove the first diskette, insert the next, and click OK or press
ENTER. (If backing up to a network, there are no disks to add, and no prompt

appears.)

8. When the backup is completed, the following message box appears:

=| Microsoft Backup

® Backup Complete.

Files Selected: 6
Filez Backed Up: &

Figure 8-8 Backup Complete Message Box

Click OK or press ENTER to return to the main Backup window.

9. Click on Quit in the button bar. The following message box appears.

Exit Backup
You are about to exit
® Microsoft Backup.
|
[<li5ave Settings in DBASE SET!

Figure 8-9 Exit Backup Message Box

Click OK.
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8.3.2 RESTORING DATA
The procedure that follows describes restoring the database. When restoring from floppy
diskette, each backup disk must be suppliedinthe order the floppieswere used for backup.
If necessary, the volume label of abackup disk can be examined to determine the sequence
of disks by their date and time of backup.

CAUTION: When you restore the database, all data in the current database will be
removed. Essential datasuch as system calibration tables, recipes, and
user accounts should be saved before restoring. Any wafer maps,
summaries, and system log entries you want to keep should be saved
also. You can save data by backing up the entire database or exporting
selected database entries.

After restoring the database, you should verify instrument calibration.

Torestorethe database:
1. If floppy disketteswereused for the backup, insert thefirst diskette from the backup
Set.

2. Inthe Backup window, click on Restore in the button bar below the menu bar.

=] Microsoft Backup - DBASE.SET ]~
File Catalog Help

| =0 | 1

EXIT

[{e=

OH| =H| Tt
Backup LCompare Restore Configure Quit
Backup Set Catalog:
Start Restore

‘ (- CC50104D_FUL 1/ 4795 10:10AM IEI =
Restore From: Restore To: | Dptions. .. I

Drive A: 3.5" * Original Locations |£I

— Restore the zelected files to

the drive and directories

R Files: where they were when

estore Files: originally backed up.
I Select Files.__ I b files [432.474 bytes] selected for restore

Figure 8-10 Restore Window

3. Choose the source drive containing the backup from the Restore From pull-down
list.
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4. Choose Retrieve... from the Catalog menu. The following dialog box appears.

=-| Retrieve Catalog

From:
Drive A: 525" *

Cancel

Figure 8-11 Retrieve Catalog Dialog Box

Choose the appropriate drive from the pull-down list. (If restoring from a network
drive, select MS-DOS Path and type in the correct path.)

5. If restoring from diskettes, the following message box appears:

=| Microsoft Backup

® Insert the last diskette of the backup set into drive A.

| 0K I | Cancel

Figure 8-12 Insert Last Diskette Message Box

Insert the last diskette from the backup set as prompted and click OK. (The backup
catalog file is always written to the last diskette in a backup set.) The catalog file
is copied onto the hard drive and the following message appears:

=-| Microsoft Backup

0 Retrieve is complete.

Figure 8-13 Retrieve Complete Message Box

Click OK.

6. Double-click on the Restore Files drive (usually drive C) to restore all files on the
backup diskettes, or click on the Select Files button to select specific files for
restoring.
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7. Click on the Start Restore button. The following dialog box appears:

Microsoft Backup

During a backup, compare, or restore, Microsoft Backup
needs to have excluzsive access to the floppy dizk drives.

Cancel
Microsoft Backup will make the floppy disk drives
unavailable to pour other applications until the backup.
compare, or restore is complete.

You should not try to read or write to any Hoppy disk while
a backup. compare. or restore iz in progress.

[I:Djsabie this message!

Figure 8-14 Disk Access Message Box

Click OK to proceed with the restore.

8. Thefollowing window appears, showing the progress of the restore:

Restore Progress

Mow Restoring To  c:‘sovaldatabase

Drive A: [ | |1| Setup dbase set |
Drive B: | || Catalog cch0104d.ful |
Complete 43% Session cc501044.ful |
Estimated Actual Restore Time 0:03 |
Disks 11| Your Time 0:00 |
Files 5] 4 |1| Corrections 0]
Bytes 432,474 | 186,714 |
Time b3

Figure 8-15 Restore Progress Window

When prompted, remove the first diskette, insert the next, and click OK or press
NTER. (If restoring from a network, there are no disks to add, and no prompt

E

appears.)

9. When the restore is completed, the following message box appears.

Microsoft Backup

@ Restore Complete.

Files Selected: 5
Files Restored: 5

Click OK or press ENTER to return to the main Backup window.
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10. Click on Quit in the button bar. The following message box appears.

Exit Backup
You are about to exit -
@ Microzoft Backup. “
O
EESave Settings in DBASE SET:

Figure 8-17 Exit Backup Message Box
Click OK.

8.4 REPORTS

This section providesinstructions for viewing and printing recipes, the system configura-
tion table, the user configuration table, and exclusion patterns using the database Report
utility.

To print the system log, see Chapter 11, “ViewLog.” To print data summaries and maps
stored in the database, see Chapter 9, “Browser.”

To start the database Report utility:

Select Report from the Database menu. The database system displays the Reports

window:
[=] Teseoor Instuments =] Feparts =]=

1 Instumeat  § Selet § Prind A YWindaw HELP

Figure 8-18 Reports Window
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8.4.1 VIEWING REPORTS

To select and view a Recipereport:

1. From the Select menu, choose Recipes.

2. Thefollowing dialog box appears:

=| Select By Recipe } Substrate Size
Available Recipes: Selected Recipes:

Recipe | Subshate Size Recipe | Subshate Size
ALANDT03A 150 > ALANDT03A 150
ALANOT03B 150 —  |ALANODI1O3B 150

<
>
<<
Dk Cancel

Figure 8-19 Database Reports Window

The Available Recipes|list box displaysthe recipes currently available. The Select-
ed Recipes list box displays the recipes you have selected for the Recipe report.
The move buttons allow you to move recipe/substrate size items to or from the
Selected Recipes list, as described below:

Button Description

> Adds the selected recipe to the Selected Recipes list

< Removes the selected recipe from the Selected Recipes list
>> Adds all recipesto the Selected Recipes|list

<< Removes all recipes from the Selected Recipes list

Select the recipe(s) to add to the export list, using the Move buttons. Use the
horizontal scroll bars at the bottom of each list to see additional data.

3. Click OK to display the selected Recipe report.
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4. The selected report is displayed in the Report window:

Surfacan Recips PBspeort

Fusmurane Dimsesumr
Thauknees

Edpa  Eleox lum lon
Filas/Hetah Emslzmisn
CmanS A Jiew

T & I - .-

Thraughey

CTORF TGUREATTION
Cammmbbe “DaBaulis
prioal Configoceanicn
Rwna Aligs C(H-Ti
Lunm Dmis Teisimg:

Ruta Pods

Lowa Hewa

L-asn B-BiTLled

DETA COLLFESTTOR

Fiim Trps: (& Soes Silisss

# 1

4|4 ol 10 ||r|H||

—][S] SB[ [Cow]

=
T m b
Dmm s
PR L BE
- M D AH
FATTEFN
IFGASDASLE A% 04 BT 0
DATA DTHELAY
Simplay Cphdimm Omdimes Hams
Siemplay Typs= Amp & Himbage s
Show CroEF Seanilon
Hin Eplis ]
drmm Fomm TaD. o =
CE T BT i 3 o Gn0e prafLimir
Tawm Fwaw 1o8 Epra
SORT FARBICTERS
LPD Caunk T O T 1A S
5in Lumic L2 =
Armm Taune B ErErE; BpE3d et
Tmrmuah Cwues . FEE . FEE
S =E ALl Pafacce R
Hams Avwsrsgs T
Hame Feak 10, DTy Kegimn Loon -
B
Tlel 116 Towak §96  100%

LGo to previous page

Go to first page

Figure 8-20 Recipe Report

» By default, the first page of the Recipe report occupies the entire Report window.
Each individual recipe in the report is displayed in a single page. To view other

Go to last page
Go to next page

pages, use the page control arrows (Fig. 8-20).

 If another Recipe report is open before selecting another, it is cleared and
replaced by the new Recipe report. Any other reports (System Configuration,
User Configuration, or Exclusion Pattern) previously selected are still open, even
though they are currently not visible. Any selected reports are listed in the
Window menu below the standard menu selections (1-4), allowing you to switch

between reports. You can also @I®&L + F6 or CTRL + TAB to switch between

reports.

» To display two or more reports at the same time, select Tile Horizontally, Tile

Vertically, or Cascade from the Window menu.

» To close a report window without leaving the Report application, click on Close

in the tool bar at the bottom of the Report window (Fig. 8-20).
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To select and view System Config., User Config., or Exclusion Pattern reports:

1. From the Select menu, choose System Configuration, User Configuration, or
Exclusion Patterns.

2. Theselected report is displayed in the Report window.

» By default, the latest report occupies the entire Report window. If another report
of the same type is open before selecting another, it is cleared and replaced by
the new report. Any other reports previously selected are still open, even though
they are currently not visible. Any selected reports are listed in the Window
menu below the standard menu selections (1-4), allowing you to switch between
reports. You can also usgRL + F6 or CTRL + TAB to switch between reports.

» To display two or more reports at the same time, select Tile Horizontally, Tile
Vertically, or Cascade from the Window menu.

» To close a report window without leaving the Report application, click on Close
in the tool bar at the bottom of the Report window.

8.4.2 PRINTING REPORTS
Reports from the Report application are printed to the current default printer unless another
printer is selected from the Print Setup dialog box.

NOTE: To print a report, a printer that supports graphics mode must be
selected.

To select aprinter:
1. Choose Print Setup from the Print menu. The following dialog box opens:

='| Print Setup
Laserlet 45i/45i MX on tennet/pubdsi [LPT1:])
) Specific Printer:
|HP LazerJet 45i/45i MX on tennet/pubdzi [LPT1:] |£I Network I
" Orientation Paper
(O] Paortrait Size: |Letter 8172x11in |£I
{» Landscape Source: |Autu Select |£I

Figure 8-21 Print Setup Dialog Box

2. Click on the pull-down list under Specific printer. Select one of the following:
* HP LaserJet
* HP DeskJet and DeskJet Plus
* HP PaintJet and PaintJet XL
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» Generic/Text Only

Best print spooling speed can be achieved when the default printer is a fast, continuous
tractor feed printer capable of 66 lines per page. If available, set the default printer to
Generic/Text Only. Click the Setup button to verify that printer settings are as follows.

Printer: Text Only
Paper Size: Letter
Paper Feed: Continuous

No Page Break: Disabled
Printer Codes: (all blank)

Toprint areport:

1. Click on the printer icon in the tool bar at the bottom of the report window (Fig. 8-
20). The following dialog box appears:

=| Print
Printer: HP LaserJet 45i/45i MX on
tennet/pubds=i [LPT1:)
Print Range
U
O Pager Coves: 1]
From: (1 To: (1
Hom | | - | | [<] Collate Copies

Figure 8-22 Print Dialog Box

2. Select the desired print options (range of pages, number of copies, and so on). Then
click OK to print the report.

Tofast print to the default printer:

1. Choose Print All from the Report menu.

2. Choose Long Report or Short Report from the submenu. The selected report is sent
immediately to the default printer.

Toprint all selected reports:

Choose Print all selected from the Print menu. All selected reports are sent
immediately to the default printer. A recipe report includes all recipe settings,
including the settings of each detailed configuration (scratch, print, save, defect bin
splits, and haze bin splits).

To exit the Report utility:

Choose Exit from the Instrument menu.
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9 BROWSER

Thischapter describesthe Browser database utility. Using Browser, you can display wafer
summaries and maps stored in the database, display map-to-map, delete wafer records
from the database, and perform X-Y coordinate functions.

This chapter describes

 Starting the Browser utility
* Reviewing wafer records
* Displaying map-to-map (X-Y option required)
» Deleting Summaries and Maps
» Extracting wafer records for statistical process control
See Chapter 8, “Working with the Database,” for a discussion of database concepts.

To start the Browser utility:

Choose the Browser icon from the Database Menu. The Browser window appears.
The Database menu provides data selection, User ID selection, and wafer record
review options. Section 9.2, “Reviewing Data.”

1 Database Print m
1 Select 1 Short Summary, 40 col & Hiap

Reference

2 Review 2 Long Summary, 80 col @H'
1stg.
3SetIDs || 3 Write to TFF S1[Ea Sy 61 G
— 4 Lot Sumsnary, 132 col J| H;ﬁs &
0 Exit 4 Inspect Calibration Wafer ... 5 One Line Summary, 132 col %
— ap
b6 Select Printers -
7 Resume Printer |y Histg.
& Mapt
||l Histg.

Figure 9-1 Browser Menus

Other menu titles appear in the menu bar after wafers have been selected or
displayed:

» The XY menu provides wafer orientation, reference point definition, and Tencor
File Format (TFF) file output options. See Chapter 13, “X-Y Coordinates
Option,” for details on the X-Y Coordinates Option.

* The Print menu provides short and long wafer summary printouts and allows
you to choose the text and graphics printers. The Lot Summary choice is not
available.

» The Display menu provides map and histogram display options.
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To choose thetext and graphicsprinters:

1. Choose Select Printersfrom the Print menu. Browser displaysthe Printer Selection

dialog box.
=] Printer Selection
Text Printer Graphics Printer
Epson FX-85 |*| Epson FX-85 +

Epson FX-850 Epson FX-850

Generic / Text Only _—

HP DeskJet Plus Generic f Text Only

HP LaserJet llISi || HP DeskJet Plus ]

HP LaserJet llISi PostScript + HF LaserdJet lISi *
| OK | | Cancel ‘ | Setup... ‘

Figure 9-2 Printer Selection Dialog Box

2. Choose atext and graphics printer from the lists.

The system uses the text printer to print summaries and reports and the graphics
printer to print wafer maps and screen printouts. One printer can be assigned as
both the text and graphics printer. To print wafer maps and screens, the graphics
printer must not be assigned to atext-only printer.

3. Choose OK.

9.1 SELECTING SUMMARIES AND MAPS

This section describes the steps to take to select wafer summaries and maps stored in the
database. The selected records can be viewed, extracted for statistical process control
(requires SPC option when records were saved), or deleted.

To select wafer records, you choose field values that will be matched against each wafer
record in the database. A record must match all entered valuesto be selected. For quickest
results, you should use the fewest values necessary to identify the datato review.

HINT: Database access time improves when less than 100 records have been
selected for review. In general, you can limit the data selection to a
smaller number of records by using a narrow date or time range, or by
using other key fields that more closely identify the wafer records you
want to select.
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To select wafer records;

1. Choose the Database icon from the System menu. Then choose the Browser icon
on the Database Menu to start the Browser utility.

2. Choose Set IDs from the Database menu to display the Desired 1Ds dialog box.

Desired Id's

Oy o #s
Oi#z Oip#e
Oi#z Oio#z
O iD #4

Figure 9-3 Desired IDs Dialog Box

3. SelectthelDsyouwishto usefor data selection and choose OK. Only theDsfields
checked can be used for record selection at Step 4.

4. Choose Select from the Database menu to display the Select dialog box:

Show Show
Recipe | | E ] Haz Map |
1D | | ] Substrate N
ID #1 Slot Number |Any |3 O
1D #2 Ranges: From To
ID #3 Defect | | | | |:|
1D #4 Date [12/03794 [4 [02/03795 [
1D #5 Time [12:00am | [11:59pm |
ID #6 | Cancel I ‘ Delete Selected I
ID #7 Select -
| Delete ALL Summaries and Maps I

Figure 9-4 Data Selection Dialog Box

5. Choosevaluesfor one or more selection fields. Only those records matching all the
values entered in this dialog box are selected.

A blank selection field is a wildcard that matches all field values. If you do not
enter any selection values in this dialog box (and Has Map field is Y esNo, Wafer
Sizeis All Sizes, and the Slot Number is Any), Browser selects al wafer records
in the database.
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Data can be selected using the fields described in the following table.

Field Name Description

Recipe Name of a recipe. The pull-down list gives current recipe names.
ID The substrate ID.

ID#1 - ID#7 User ID fields. Pull-down lists give current field values.

Has Map Indicates whether the record must have a map: Yes, No, or Yes/

No. Yes/No matches data that is with or without a map.
Substrate The substrate si2d. Szes matches all wafer sizes.
Slot Number Slot numbeAny matches any slot number.

Defect Range  The defect range of interest. Enter the starting defect total in the
From box and the ending defect total in the To box.

Date Range The creation date range. Enter the starting date in the From field
and the ending date in the To field. The following keys can be
used within the Date field:

. (period) fills in the current date.
UNDO erases the date field.
SEL displays the calendar dialog box:

DECEMBER 2, 1994

L | 1994 »

-4 DECEMBER >

Sun Mon Tue Wed Thu Fri Sat
1 2 3

4 b 6 7 i 9 |10
11 |12 | 13 | 14 | 165 | 16 | 17
18 | 19 | 20 | 21 | 22 | 23 | 24
2b | 26 | 27 | 28 [ 29| 30 | 31

I 0K I | Cancel I

Use arrow keys or mouse to select a date. Use the scroll arrows
to view a different month. Choose OK to use the selected date.

Time Range The creation time range. Enter the starting time in the From field
and the ending time in the To field.

Check the Show box of avalue to display the field in the Review window.

To view wafers, proceed to Section 9.2, “Reviewing Data.”
To delete wafer records, proceed to Section 9.5, “Deleting Summaries and Maps.”



Browser 9-5

9.2 REVIEWING DATA
Y ou can display a summary and map (if any) from the database.

1. Select the data to review as described in Section 9.1, “Selecting Summaries and
Maps.”

Choose Select to start the database query. When the search completes, Browser
displays the Review window if matching records were found:

Review - 12 wafers available for display
Date Time Recipe Map

12-20:22
02725492 11:53:28 DEMO
02425492 11:59:46 DEMO
02425492 12:00:58 DEMO
02425492 12:01:14 DEMO
02425492 12:01:28 DEMO
02425492 12:01:42 DEMO
02425492 12:01:57 DEMO
02425492 12:02:11 DEMO
02725492 12:02:28 DEMO
02/28/92 15:09:47 NOTCH

=g = = = ¢ ¢ S
A7

| Delete | |Delete AII| | Display | | Manto-many, Senond san | | Cancel |

Figure 9-5 Review Data Dialog Box

The Review window lists the data that match your selection criteria. Only the fields
with their Show check box marked are listed.

If Browser finds no matching data, it displays a dialog message.
2. Choose Display to remove the Review window and display the selected data.

CAUTION: The Delete and Delete Allcommands in the Review window permanently
delete data from the database. See Section 9.5, “Deleting Summaries
and Maps,” for details on deleting data from the database.

Proceed to Section 9.3, “Using the Browser Window,” for details on viewing
summaries and maps.
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9.3 USING THE BROWSER WINDOW

When you display data from the database, the Browser window shows the summary, map
(if any), and histogram:

=| Tencor Instruments & Database Browser ME
1 Database 2 wap-to-Map 3JXYTests 4 Extractfor SPC XY Print Display HELP
Thu, Jan 05, 1995 14:28:45 e
1D =09 -
T ‘e ‘f‘ . 4
331  2.154cm? R
150 - 188 60 et
186 - 18E: 41 ™
195 - 203 47
203 - 212 35
2e2- 221 32
221 - 230 30
230 - 240 29 -
240 - 250 87 -
Mean(T): 214 Std Dew: 251
(D areacCnt NiA; 39.8mm?
Scratch Cnt; Ni&; NIA)
Sum of All Defects: In
[1 Haze Region: 2%
Haze Average: 37.3ppm Lo e
Haze Peak: 8250ppm|x= -zo02 EEER
Laser: 488nm Gain:1 Diameter.  150mml|ly= 122285 o
Thresh: 180pm® Exclusion: Smim
Haze Fng: 50000ppm Thruput: High Area
1000
il
= 100
= mm2
) m.wmh. llhllu‘“ | Hh bl ”H
||| | || 1
180 200 210
180 Cross Section (Hm2

Figure 9-6 Database Browser Window

Viewing and analysis functions are available. See Chapter 4, “Scanning,” for details on
these functions. A summary of available functions are listed below.

To zoom the map:
Double-click the left button or pregeoom.

Toprint thesummary:

Choose the type of summary from the Print menu.
To change the graphics display:

Choose an option from the Display menu.

To add or remove haze, defect, or area data:

Choose a bin split or overlay control button in the Summary box.
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Todisplay the data currently selected from the database:

Choose Review from the Database menu. Browser displays the Review window.

To zoom the histogram:

Double-click theleft button in the histogram, or pressNEXT repeatedly to select the
histogram, and then press zOoMm.

To change bin splits:
Double-click the right button in the histogram.

Toview or set X-Y coordinates:
See Chapter 13, “X-Y Coordinates Option.”

To extract data for usein statistical process control (SPC)
(requiresthe Statistical Process Control Option.):

Choose Extract for SPC from the menu bar. Browser reports the number of records
that will be extracted. Choose OK to continue or Cancel to select a different set of
records.

You must associate the data with an existing SPC data file. Select the file from the
File Selector dialog box and choose OK. The SPC Display utility automatically
runs, showing the default data display.

See Chapter 14, “Statistical Process Control Option,” for details on SPC.

9.4 DISPLAYING MAP-TO-MAP

The map-to-map feature can be used to display comparisons between two wafers. You can
view a difference (common) map, added defects map, removed defects map, before map,
and after map. (Map-to-map requires that maps were saved with the X-Y Coordinates
Option enabled.)

To display map-to-map:
1. Select data with maps from the database using options from the Select menu.
2. Select one map from the Review window.
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3. Return to the Review window and select the other map. Choose Map-to-Map.
Browser displays the map-to-map window and enables the Map-to-Map menu:

= Tencor Instruments £ Database Browser [Diflerence map) |=]#
1 Batabase 2 Map-to-Map 3 ¥Y Tests 4 Extractfor SPC 8 Print  Display  HELP
Thid, Jan 08, 19494 T44022
Bofore AT
Thu, Jan 05, 19495 14:20:45 a7 R R R
line ik ) - o
Adter Map : TR
Thu, Jan 05, 1995 14:44:40 L * .
lioe L% L kT . .
smgagre”
PASS Y
LPD Cnt g ? ,
I A missescl Wi 21a =
Acichzddap 174 .
7 Comman ToBoh 106 N o
5 .
i
=,
S
i will il
itome il bonicy 1 matad HWHHIIM
|_J-:-_I L'I_I'b._.l-lll,illl "l

Figure 9-7 Map-to-Map Display

The wafer window displays the difference map. Before map, after map, and defect
total information islisted at the left of the window.

Y ou can select a map option from the summary area or display amap by choosing
an option from the Map-to-Map menu:

2 Map-to-Map
2 After map
3 Removed defects map

4 Added defects map
+ b Difference map

b Preferences ...

Figure 9-8 Map-to-Map Menu

NOTE: When saving a TFF file using map-to-map, the file contains only the data
displayed in the added, removed, or difference map.
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To set the common particleradius:

1. ChoosePreferencesfrom the Map-to-Map menu. Browser displaysthe Mapto Map
Preferences dialog box:

Map to Map Preferences

Common Particle Radius [pm]:

| 1].4 | | Cancel |

Figure 9-9 Map-to-Map Preferences

2. Enter theradiusvaue and choose OK. When particles on both mapsthat arewithin
this distance of each other, Browser reports them as being common. If the radius
valueis 0, no common particles will be found.

When you choose OK, Browser recal culates the difference map.
To view amap of removed defects:
Choose Removed Defects Map from the Map-to-Map menu:

= Tencor Instruments £ Database Browser [Femoved map) |=]#
1 batabase ¢ Map-to-Map 3 Y Tests 4 Extracttfor SPC XY Print  Display HELP
Thid, Jan [, 1905 144022
LPE Crle 218 142 f eon?
140~ 19E AT
14E 145 25
14K a3 ]
as- #e Fa]
e el 18
&=- 10 13
i #In- 24D iz
B 240 50 45
bdgsn| T 212 il D 243
-
2 2
i}
| IR AR AR 1 | HII]|"I
E 130 700 210 320 220 40
1E0] CrOss Spchon (psT)| Fhli]

Figure 9-10 Removed Defects Map

#343153 Rev. B 5/97



9-10 Surfscan 6200 Operations

Toview amap of added defects:
Choose Added Defects Map from the Map-to-Map menu:

= Tencor Instruments £ Database Browser [Added map) |=|#
1 Batabase 2 Map-to-Map 3 XY Tests 4 Extracttor SPC 2y Print Display  HELP
Thi, Jan [, 1905 144022
LPD» Cat: 174:; 113 em? -
L1 140- 19E 16
1 2] 19E 195 5
i 1495 3 5
El ai- ne 2
|5 rE- el 16
L] = - 10 s
i - 40 14
I 24D 50 24 .
bdpsn[ T 210 Fiod Diges 220 -
-
; | '
. [
MR o {11 AT VLT
150 190 200 210 230 T30 240
=) CTDES Seclon (') 280

Figure 9-11 Added Defects Map

If Browser isalready displaying wafers map-to-map, you can return to the Review
window and sel ect another map for comparison. Browser displaysaselectiondialog
box, listing the current wafers by date, time and ID:

Please choose one of the following two maps ...

| Thu, Jan 05, 1995 14:28:45 _ ID# |

| Thu, Jan 05, 1995 14:44:40 _ ID# |

for comparison with the map you have selected.

Cancel

Figure 9-12 Choosing the Second Map

Choose one of the current maps to compare to the map selected in the Review
window.
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9.5 DELETING SUMMARIES AND MAPS
Y ou can delete summaries and maps from the database by using the Select dialog box or
Review window.

Before deleting wafers from the database, export any wafers that you might need in the
future. See Chapter 8, “Working with the Database,” for details on backing up the database.
See Chapter 10, “Export and Import,” for details on exporting wafers.

You can delete selected wafer records by choosing the wafers to delete at the Select dialog
box and then

» Using the Select dialog box Delete button

» Using the Select dialog box Select button to open the Review window and then using
the Delete or Delete All buttons.

You can delete all wafer records in the database by choosing Delete ALL Summaries and
Maps from the Select dialog box.

CAUTION: Beforedeleting Summaries and Maps, be sure that any records you wish
to save have been exported or backed up.

To delete all wafer recordsfrom the database:
1. Choose Select from the Database menu. The Select dialog box appears.

2. Choose Delete ALL Summaries and Maps. A confirmation dialog box appears.
Click OK to delete all wafer summaries and maps from the database or choose
Cancel to return to the Select dialog without deleting.

Toreview records before deleting:
1. Select wafer records as described in Section 9.1, “Selecting Summaries and Maps.”
2. Choose Select from the Select dialog box to display the Review window.

3. Select the records you want to delete and choose Delete, or choose Delete All to
delete all records listed in the window. Browser asks you to confirm the delete
operation.

4. Choose OK to confirm the delete records operation or choose Cancel to abort the
operation.
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10 EXPORT AND IMPORT

This chapter describes exporting data from the instrument’s database to a floppy disk, to
the hard disk, or to a network disk drive (if available). This chapter also describes importing
data into the database from an export data file.

To export or import data, you must start the Export-Import database utility. To export data,
you must select the records to export, specify the export filename, and choose the Export
action. To import data, you must specify the import filename and choose the Import action.
To view the contents of an import file, you must specify the filename of the import file
and choose the Get Import Listing action.

10.1 EXPORT AND IMPORT GUIDELINES
Keep the following guidelines in mind when exporting and importing data:
« Exporting more than 500 summaries in one export operation can require a long

period of time. If you need to export a large number of summaries, divide them into
small groups by selecting by date and time ranges.

« |If you need to move a large number of summaries (over 1000 summaries or 25 maps)
from an instrument to a Surfscan 6000-series Desktop computer, use the Backup
and Restore utility. Use Backup to make a complete copy of the database, then use
Restore to restore the data to the desktop database.

* When the database contains a large number (thousands) of summaries and a large
number (hundreds) of maps, the Export and Import utility is more effective to move
200 or less summaries or 10 or less maps.

10.2 STARTING THE EXPORT/IMPORT UTILITY
To start the Export/Import utility:

Choose the Export/Import icon from the Database menu. The utility displays the
Database Export-Import window.
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Figure 10-1 Database Export/Import Utility Window

The menu bar provides command actions. The filename box is used to enter the
export or import filename. The Status box lists the status of an export or import in
progress (and lists the contents of an import file when Get Import Listing is used).
Theselection list shows sel ected datawith check boxes. The selection buttonsallow
selection of particular items of the each record type (except Calibration Tables,
System Config, and User Config). The Count column reportsthe number of records
exported or imported.
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10.3 VIEWING AN IMPORT LIST

Toview an import list:

1. Select Import From... from the File menu. The following dialog box appears.

=| Import From
File Hame: Directories:
=a | a —_—
test]_sfs + = oah + m
+
+
List Files of Type: Drives:
|5urfscan [=.sfs] |£I | = a: |EI

Figure 10-2 Import From Dialog Box

2. Choosethedestination drivefor the export file from the Drives pull-down list. This
can beanetwork driveif you have the DECnet Option or Windowsfor Workgroups
Option.

3. Select the desired import file and click OK. Note: If the file does not have an SFS
extension, select All Files (*.*) from the List Files of Type pull-down list.
(If you know the path and filename, you can enter the path and filename of the
import file directly into the Device\Path\Filename field of the Import/Export
window.)

4. Choose Get Import Listing from the menu bar. The following message box appears.

Import in Progress

Importing: HRecord Listing.

From: Desktop

Figure 10-3 Import in Progress Message Box

As each record in the import listing is read from the import file, it appears in the
Status box. Each item in the Status box is prefixed with a blank space to indicate
that thisrecord isin the import file but has not yet been imported into the database.

Y ou can abort theimport listing beforeit isfinished by clicking on the Abort Import
button. When theimport listing isfinished, the Import in Progressdial og box closes.

5. You can scroll the Status box, if necessary, to view thelist of all records contained
in the import file.

#343153 Rev. B 5/97



10-4 Surfscan 6200 Operations

10.4 IMPORTING DATA

Before importing data, enter the path and filename of the file on the diskette drive or hard
disk directory using the alphanumeric keyboard.

CAUTION: All data with identical IDs will be overwritten when importing a new
record. A message will appear indicating that the data is being updated
if records with the same ID exist.

Toimport all recordsfrom a datafile:

1. Select Import From from the File menu. The Import From dialog box appears (Fig.
10-2).

2. Choosethedestination drivefor the export file from the Drives pull-down list. This
can beanetwork driveif you have the DECnet Option or Windowsfor Workgroups
Option.

3. Select the desired import file and click OK. Note: If the file does not have an SFS
extension, select All Files (*.*) from the List Files of Type pull-down list.
(If you know the path and filename, you can enter the path and filename of the
import file directly into the Device\Path\Filename field of the Import/Export
window.)

4. Click on Import in the menu bar. The following message box appears:

=| Export Import

® All the records from the data file will be imported into the data
base

| 0K I ‘Cancell

Figure 10-4 All Records Message Box

5. Click OK. The system imports the data from the file to the database. A message
box appears that shows the progress of the data transfer; the Status box is also
updated.

Toimport selected recordsfrom a datafile:
1. Select Import From from the File menu. The Import From dialog box appears (Fig.
10-2).

2. Choosethe destination drive for the export file from the Drives pull-down list. This
can beanetwork driveif you have the DECnet Option or Windowsfor Workgroups
Option.

3. Select the desired import file and click OK. Note: If the file does not have an SFS
extension, select All Files (*.*) from the List Files of Type pull-down list.
(If you know the path and filename, you can enter the path and filename of the
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import file directly into the Device\Path\Filename field of the Import/Export
window.)

4. Click on Get Import Listing in the menu bar to generate an import list in the Status
box. You can scroll the Status box, if necessary, to view all data contained in the
import file. (See Section 10.3, “Viewing an Import List,” for more information
about generating an import listing.)

5. To select a single record, click on the desired row in the Status box. To select
multiple recordsCTRL-click on each desired row.

6. When you have finished selecting records from the list in the Status box, click on
Import in the menu bar. The following dialog box appears:

Selected Import

2 r1ecords have been selected for import.

I Import Selected Records I | Import All Records I I Cancel I

Figure 10-5 Selected Import Dialog Box

Click Import Selected Records to proceed. (You can also click on Import All
Records to import every item in the import file, or Cancel to abort the import
process.)

7. The Confirm Write to Database dialog box appears:

Confirm YWrite to DataBase

Do you wish the following record to be added to the data base?

Recipe: WEGGIE

Yestoa | [_ves | [ No | [ Stopimpon |

Figure 10-6 Confirm Write to Database Dialog Box

The Confirm Write to Database dialog box allows you several options:

« If you do not want to confirm the writing of any of the indicated records to the
database, click Yes to All and all the selected records will be written to the

database.

* You can also confirm the writing of the indicated record to the database by
clicking Yes; the utility will proceed, then redisplay the Confirm Write dialog
box for the next selected file. Or, you can skip writing the indicated record to
the database by clicking No.

« At any time that this dialog box is displayed, you can click Yes to All to finish

#343153 Rev. B 5/97



10-6 Surfscan 6200 Operations

importing al remaining selected records, or Abort Import to stop the importing
process.

8. If anitem of the same name already existsin the database, the following dialog box
will also appear:

Record Already Exists in Data Base

Recipe: WEGGIE

Do you wish to overwrite the record already in the data base?

| Yes To All I | Yes I I No I IStupImpultI

Figure 10-7 Record Already Exists in Database Dialog Box

The Record Already Existsin Database dialog box allows you several options:

* If you do not want to be prompted before overwriting of the indicated record
and subsequent records to the database, click Yes to All and all selected records
with the same name will be overwritten.

* You can also confirm the overwriting of the indicated record to the database by
clicking Yes; the utility will proceed, then redisplay the dialog box for the next
selected file. Or, you can skip overwriting the indicated record and keep the
original in the database by clicking No.

» At any time that this dialog box is displayed, you can click Yes to All to accept
overwriting any remaining selected records that might seem to already exist, or
Abort Import to stop the importing process.

9. When the import of selected records is complete, all selected records that were
imported will be prefixed with the letter | in the Status box.

NOTE: An existing Summary will not be overwritten if a summary in the import
file has the same date and time.

10.5 EXPORTING DATA

Selection of data for export from the database is managed through the Selection List in
the Import/Export window (see Fig. 10-1). Data can be exported to floppy diskettes, to the
hard drive, or to a network drive (requires DECnet or Windows for Workgroups options).

NOTE: When exporting datafor use on a Surfscan 6000-series Desktop system,
to reduce the Desktop import time avoid exporting more than 500 wafer
summaries in one export operation. Use the Backup and Restore appli-
cation when you want to move a large number (over 1000 wafer sum-
maries or 25 wafer maps) to a Desktop system.
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First, you select afile to export to. Then, you create an export list by selecting data from

the database.

Tocreatean export file:

1. Select Export To... from the File menu. The following dialog box appears.

=-| Export To
File Name: Directories:
|test2.|sfs | ERY
rtest? sfs ¥ = a +
+
+
Save File az Type: Drives:
|Surfscan [=.=f=] |£I | = a: |£I

Figure 10-8 Export To Dialog Box

2. Choosethedestination drivefor the export file from the Drives pull-down list. This
can beanetwork driveif you have the DECnet Option or Windowsfor Workgroups

Option.

3. Enter afilenamefor the export file. Thefilename must follow the DOS convention.

When ready, click OK.

(If you know the path and filename, you can enter the path and filename of the
import file in the Device\Path\Filename field of the Import/Export window.)

10.5.1 SELECTING DATA FOR EXPORT-AN OVERVIEW
You can select for export individual Recipes, Summaries’Maps, PSL Spheres on Sub-
strates records, Exclusion Patterns, and Access Codes. Calibration Tables are exported in
their entirety, and there is only a single System Configuration and User Configuration

table.

Table 10-1 isageneral guide to the storage requirements for different types of data.
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Table 10-1 Approximate Storage Space for Surfscan Data

Record Type Approximate Storage Required
Recipe 300 bytes per record
SummariesMaps:

Summary only 1 KB per record

With map Varies by substrate diameter and number of defects collected
PSL Spheres on substrate 700 bytes per record
Exclusion Patterns 120 bytes per record
Access Codes 50 bytes per record
Calibration tables 51 KB total
System configuration 50 bytes total
User configuration 60 bytes total

Selecting datafor export differsslightly for each type of data. The proceduresfor selecting
each type are described in the following sections.

10.5.2 SELECTING RECIPES

To select all recipesfor export:

1. Click on the check box to the left of the word Recipesin the Selected Items to be
Exported section (see Fig. 10-1).

2. When you click on Export, the following message box appears:

=| Export Import

Mo Recipes records selected.
Do you want to Export all records?

|ies|‘ﬂu|

Figure 10-9 Export All Records Message Box

Click Yesto proceed, or No to cancel.
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To select recipesfor export:

1. Click on Select next totheword Recipesinthe Selected Itemsto be Exported section
(see Fig. 10-1). The system displays the Select Recipes to Export dialog box:

Select Recipes to Export
Possible Values: Selected Values:
Recipes Recipes
ALANDT03A 3 "
ALAND103B
ATET =
BACKSIDE
DEC <
DEMD
HUGHS
IBIS
IBM 33
IBUKINDO
DT
INTEL
ITT FREIBURG [£4
KOPIM
MEMC
MOTOROLA
HATIOMAL g

| 0K I | Cancel I

Figure 10-10 Select Recipes to Export Dialog Box

The Possible Values list box displays recipes currently available in the database.
The Selected Valueslist box displaysrecipes selected for export. The move buttons
allow you to move recipe items to or from the Selected Vaues list, as described

bel ow:

Button Description

> Adds the selected recipe to the Selected Vaues list

< Removes the selected recipe from the Selected Values list
>> Adds al recipesto the Selected Values list

<< Removes all recipes.from the Selected Values list

2. Select the recipe(s) to add to the export list, using the Move buttons. Use the
horizontal scroll bars at the bottom of each list to see additional data.

3. ChooseOK to add these selectionsto theexport list. The number of selected Recipes
appears in the Count column to the right.
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10.5.3 SELECTING SUMMARIES AND MAPS
Wafer summaries and maps can be selected for export, as described in this section.

To sdect all wafer records from the database:

1. Choose select Summaries/Maps from the Export/Import Select menu. The follow-
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ing dialog box appears.
Recipe | | E Has Map
1D | | Substrate
1D #1 | |£I Slot Number
1D #2 | EI Ranges: From To
ID #3 | | Defect | i |
0 ut | ] oae 8 | |
1D 5 | E Time | | |
ID #6 | |£I | Cancel || Delete Selected I
Select

1D #7 | EI e | Delete ALL Summariez and Maps I

Figure 10-11 Data Selection Dialog Box

Choose values for one or more selection fields. Only those records matching all the
values entered in this dialog box are selected.

A blank selection field is a wildcard that matches all field values. If you do not
enter any selection values in this dialog box (and Has Map field is Y eNo, Wafer
Size is All Sizes, and the Slot Number is Any), Import/Export selects all wafer
records in the database.

Data can be selected using the fields described in the following table.

Field Name Description

Recipe Nameof arecipe. Thepull-down list givescurrent reci pe names.
ID The substrate ID.

ID#1 - ID#7 User ID fields. Pull-down lists give current field values.

HasMap Indicates whether the record must have amap: Yes, No, or Yes/
No. Y es/No matches data that is with or without a map.

Substrate The substrate size. All Szes matches all wafer sizes.
Slot Number Slot number. Any matches any slot number.

Defect Range  Thedefect range of interest. Enter the starting defect total inthe
From box and the ending defect total in the To box.
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Field Name Description

Date Range Thecreation daterange. Enter the starting datein the Fromfield
and the ending date in the To field. The following keys can be
used within the Date field:

. (period) fillsin the current date.
UNDO erases the date field.
SEL displays the calendar dialog box:

DECEMBER 2. 1994

- 1994 >

| DECEMBER >

Sun Mon Tue Wed Thu Fri Sat
1 2 | 3

4 5 & 7 8 9 | 10
11 |12 | 13 | 14 | 16 | 16 | 17
18 | 19 | 20 | 21 | 22 | 23 | 24
2b | 26 | 27 | 26 [ 29 ) 30 | 31

I 0K I | Cancel I

Use arrow keys or mouse to select adate. Use the scroll arrows
to view adifferent month. Choose OK to use the selected date.

Time Range Thecreationtimerange. Enter thestarting timeinthe Fromfield
and the ending timein the To field.

10.5.4 SELECTING PSL SPHERES ON SUBSTRATE RECORDS
Selected PSL spheres on substrate records can be exported, as described in this section.

To select all PSL Sphereson Substrate recordsfor export:

1. Click on the check box at the left of the PSL Spheres on Substrates row in the
Selected Items to be Exported section (see Fig. 10-1).

2. When you click on Export, the following message box appears:

=| Export Import
No Films records selected.
Do you want to Export all records?

|ies|‘ﬂu|

Figure 10-12 Export All Film Records Message Box

Click Yesto proceed, or No to cancel.
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To select PSL Sphereson Substrate recordsfor export
1. Click on Select next to the PSL Spheres on Substrates row in the Selected Itemsto
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be Exported section (see Fig. 10-1). The system displays the Select dialog box:

Select Films to Export
Possible Yalues: Selected Values:
Films Thickness Films Thickness
-1 1000 |+ 3
AL/TI- 5500
BACKSIDE-5 1] =
BP5G-J 9000
DLMOX-S 7000 <
NITRIDE-5 11500
NITRIDE-5 2000
NITRIDE-5 7000
NOV_TIN-J 800 3y
NOV_W-J 2000
NOV_W-J 5000
NOV_W-J 8000
DXINITRIDE-S 3000 <<
PLATINUM-S 250
PLNIT_KA-S 10000
POLY 51-J 3400
POLY SI-J 4200 3,

| 0K I | Cancel I

Figure 10-13 Selecting Films to Export Dialog Box

The Possible Values list box displays Film records currently available in the
database. The Selected Values list box displays Film records selected for export.
The move buttons allow you to move items to or from the Selected Values lit, as
described below:

Button Description

> Adds the selected Film record(s) to the Selected Vaueslist

< Removes the selected Film record(s) from the Selected Values list
>> Adds all Film records to the Selected Valueslist

<< Removes all Film records from the Selected Values list

Select the Film records(s) to add to the export list, using the Move buttons. Use the
horizontal scroll bars at the bottom of each list to see additional data.

Choose OK to add these selections to the export list. The number of selected Film
records appears in the Count column to the right.
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10.5.5 SELECTING EXCLUSION PATTERNS
Selected exclusion patterns can be exported to floppy disk or to the hard disk.

To select all Exclusion Patternsfor export:

1. Click onthecheck box at theleft of the Exclusion Patternsrow inthe Selected [tems
to be Exported section (see Fig. 10-1).

2. When you click on Export, the following message box appears:

'=-| Export Import

No Exclusion Patterns records selected.
Do you want to Export all records?

[ates | | no |

Figure 10-14 Export All Exclusion Patterns Message Box
Click Yesto proceed, or No to cancel.

To select Exclusion Patternsfor export

1. Click on Sdlect next to the Exclusion Patterns row in the Selected Items to be
Exported section (see Fig. 10-1). The system displays the Select dialog box:

Select Exclusion Patterns to Export

Possible Yalues: Selected Values:

Exclusion Patterns Exclusion Patterns

<Default>
Atmel
Cmpsema
Harriz
Ibm <
Rodel
Ti-acer

22

<4

| 0K I | Cancel I

Figure 10-15 Selecting Exclusion Patterns to Export Dialog Box

The Possible Values list box displays Exclusion Patterns currently availablein the
database. The Selected Values list box displays Exclusion Patterns selected for
export. The move buttons allow you to move items to or from the Selected Values
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list, as described below:

Button Description

> Adds the selected Exclusion Patterns(s) to the Selected Values list

< Removesthe selected Exclusion Patterns(s) fromthe Selected Values
list

>> Adds all Exclusion Patternsto the Selected Values list

<< Removes all Exclusion Patterns from the Selected Values list

2. Select the Exclusion Patterns(s) to add to the export list, using the Move buttons.
Use the horizontal scroll bars at the bottom of each list to see additional data.

3. Choose OK to add these selections to the export list. The number of selected
Exclusion Patterns appears in the Count column to the right.

10.5.6 SELECTING ACCESS CODES
Selected user accounts can be exported to floppy disk or to the hard disk.

To select all Access Codesfor export:

1. Click onthe check box at the left of the Access Codesrow in the Selected Itemsto
be Exported section (see Fig. 10-1).

2. When you click on Export, the following message box appears:

=| Export Import
Mo Users records selected.
Do you want to Export all records?

|ies|‘ﬂu|

Figure 10-16 Export All Access Codes Message Box

Click Yesto proceed, or No to cancel.
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To select Access Codesfor export

1. Click on Select next to the Access Codes row in the Selected Items to be Exported
section (see Fig. 10-1). The system displays the Select dialog box:

Select Users to Export

Possible Yalues: Selected Values:

Users Users

[none) 3
Customer Manager
Customer SuperUser
fd

KIM ¢
TEMCOER % E
TENCOR Service
Tencor SuperUser
Uszer Operator 33

<<

| 0K I | Cancel I

Figure 10-17 Selecting Access Codes to Export Dialog Box

The Possible Values list box displays Access Codes currently available in the
database. The Selected Valueslist box displays Access Codes selected for export.
The move buttons alow you to move items to or from the Selected Vaues list, as

described below:

Button Description

> Adds the selected Access Code(s) to the Selected Values list

< :_?emovesthe selected Access Code(s) from the Selected Values
Ist

>> Adds all Access Codesto the Selected Valueslist

<< Removes all Access Codes from the Selected Valueslist

2. Select the Access Code(s) to add to the export list, using the Move buttons. Use the
horizontal scroll bars at the bottom of each list to see additional data.

3. Choose OK to add these selectionsto the export list. The number of selected Access
Codes appears in the Count column to the right.
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10.5.7 SELECTING CALIBRATION TABLES

The following tables can only be exported as a set: Equidistant sampling (EDS), collector
uniformity data, XY alignment data, and haze calibration data.

To select calibration tablesfor export:
Click onthe check box at theleft of the Calibration Tablesrow inthe Selected Items
to be Exported section (see Fig. 10-1).

10.5.8 SELECTING CONFIGURATION TABLES

System and User configuration tables can be selected for export, as described in this
section.

To select System Configuration data for export:

Click on the check box at the left of the System Config row in the Selected Items
to be Exported section (see Fig. 10-1).

To select User Configuration for export:

Click on the check box at the left of the User Config row in the Selected Itemsto
be Exported section (see Fig. 10-1).
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11 VIEWLOG

This chapter describes viewing, printing, and deleting entries from the System Log. The
Database ViewLog utility allows you to view all or selected entries, to format the log
listing, to print log reports, and to delete entries from the log.

The instrument stores the system log entries (events) specified in the User Configuration
dialog box. See Chapter 7, “Setting Up the System.”

NOTE: Itis good practice to regularly view the system log and delete unwanted
entries. This keeps the database smaller and more manageable.

To start the ViewL og utility:

Choose the ViewLog icon from the Database Menu. The instrument displays the
System Log window:

= Tencar b rume ks (=) Siaterm Log =[%]
1 Ve F Hepom ) Delele HELE

Toial Nscosde- 0, 1okl Fusmar § :E
ﬁnmm [l Mermneme [ilare Thronen Dlans [incriztion

Figure 11-1 System Log Window

The System Log window displays a blank log listing.
The View, Report, and Delete menus can be used, as follows:

* The View menu allows you to view all or selected records from the System Log, to
specify sorting options, to choose the columns to list, and to clear the listing. See
Section 11.1, “Viewing the System Log.”

* The Report menu allows you to print a system log report using the current selected
log entries. You can preview the report on the screen before printing. See Section
11.2, “Viewing and Printing System Log Reports.”

» The Delete menu allows you to delete entries from the System Log. You can delete
all log entries or selected log entries.

» The Help menu allows you to run the Surfscan Help system. You can select the main
help contents screen, select help on using the Viewlog utility, or select instructions
on using the help system. You can also display the About Viewlog message box.
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11.1 VIEWING THE SYSTEM LOG
This section describes how to view entriesin the System Log. You can
* View all entries or select the log entries to view
» Sort the entry list
* Move columns from one location to another
» Change column widths
Toview all entriesin the system log:

1. Ifany entries currently appear in the log, choose Clear All Selections from the View
menu.

2. Choose All from the View menu. The utility lists all log entries.
Toview selected entries:
See Section 11.3, “Selecting Entries Using Dialog Boxes.”
To sort entriesby entry number, date and time, user, or access class.
1. Select and view log entries.
2. Choose By Order from the View menu. ViewLog displays the View By Order dialog

box:
=-| View By Order ... [+]~
Event No. ) Asc. ) Desc.
DaterTime ) Asc. ) Desc. ® Mone
User ) Asc. ) Desc. @ Mone
Access Class ) Asc. ) Desc. ® Mone

Figure 11-2 View By Order Dialog Box

3. Choose Asc (ascending order), Desc (descending order), or None for each field.

Choose OK. The View by Order dialog box disappears and the System Log is
redisplayed in the desired order.
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To choose the columnsto list:

1. Choose By Columns from the View menu. The utility displays the View By
Columns dialog box:

|vI‘

=| Yiew By Columns ...

Possible Columns Selected Columns

Date/Time -
Description
Log Meszage
Uszer -

Lol

Figure 11-3 View By Columns Dialog Box

2. Select one or more columns to display. Then choose OK. The current entry list is
modified as specified in this dialog box.

To change the width of a column:

1. Inthe column head area (the top of the column), move the mouse pointer over the
column’s right boundary line. The pointer changes into a expand/reduce cursor:

Expand/reduce cursor

=-| Tencor Instruments = System Log
1 View 2 Heport 3 Delete HELP
Total Records: 77. Total Frames: 1
Event |Dale!Time |Lng Meszage ‘+’Jser |Access Class
| |19 12/720/94 Mode Change TEMCOR Service Tencor Service
| |25 12/720/94 1:40:36 Mode Change TEMCOR Service Tencor Service
| |24 12/720/94 1:37:52 Mode Change TEMCOR Service Tencor Service
| |26 12/720/94 1:46:21 Mode Change TEMCOR Service Tencor Service
| |23 12/720/94 Mode Change TEMCOR Service Tencor Service
| |22 12/720/94 Mode Change TEMCOR Service Tencor Service
| |21 12/720/94 Mode Change TEMCOR Service Tencor Service
| |20 12/720/94 Mode Change TEMCOR Service Tencor Service
| |27 12/720/94 1:48:56 Mode Change TEMCOR Service Tencor Service
| |28 12/20/94 1:55:31 Warning TEMCOR Service Tencor Service
23 12/20/94 2:06:42 Mode Change TENCOR Service Tencor Service

Figure 11-4 Changing the Width of a Column

2. Drag the mouse left or right to change the column width.
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11.2 VIEWING AND PRINTING SYSTEM LOG REPORTS

ViewLog provides two report formats: short and long. A system log report is a formatted
list of entries. The entrieslistedin areport arethe records selected through and in the order
shown in the System Log window. The fields listed in the reports cannot be changed.

A full system log report can be printed to the default printer by choosing Print All from
the Report menu. Speed improvements of from 3 to 12 times can be achieved. Thisoption
speeds system log printing by avoiding the use of special characters, graphics modes, and
other features that slow print speed.

11.2.1 CHOOSING A PRINTER
Reports from the ViewL og application are printed to the current default printer unless
another printer is selected from the Print Setup dialog box.

NOTE: To print asystem log report, a printer that supports graph-
ics mode must be selected.

To select aprinter:

1. Choose Print Setup from the Report menu. The following dialog box opens:

='| Print Setup
[cummently HP LaserJet 45i/45i MX on tennet/pubdsi [LPT1:])
) Specific Printer: Options. .
|HP LazerJet 45i/45i MX on tennet/pubdzi [LPT1:] |£I IWI
" Orientation Paper
b, (O] Paortrait Size: |Letter 8172x11in |£I
. ) Landscape Source: |Autu Select |£I

Figure 11-5 Print Dialog Box

2. Click on the pull-down list under Specific printer. Select one of the following:
* HP LaserJet
* HP DeskJet and DeskJet Plus
* HP PaintJet and PaintJet XL
* Generic/Text Only.

Best print spooling speed can be achieved when the default printer is a fast,
continuous tractor feed printer capable of 66 lines per page. If available, set the
default printer to Generic/Text Only. Click the Setup button to verify that printer
settings are as follows.
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Printer:
Paper Size:
Paper Feed:

Text Only
Letter

Continuous

NoPageBreak: Disabled

Printer Codes:

(all blank)

11.2.2 VIEWING A REPORT
Y ou can view areport on the screen by opening the Viewlog Report window.

Toview areport:

1
2.

Choose View and Print from the Report menu.

Choose either Short Report or Full Report from the submenu. The utility displays

the Viewlog Report window:
=| Viewlog Short Report
+
1/ 2ms SYSTEM LOG - SHORT REPORT Page 1
Frent MNo. Date'\Time Loz Mezsage User MName Arcess Class
2 19941107 1<4:46:09.00 UserLogoff TENCOR R & E Tencor Factors
3 19941107 14:46:12.00 User Logon TEHNCOR B & E Tencor Factory

Figure 11-6 Sy

-
4] 1o [p]p][cancal Q][ 2lET]c0] [close] 1178 1641 Toml2  100x

Tool bar
stem Log Report

The Report preview window displays the first page of the report. The window
contains menus for paging through the report, changing the page view size, and
printing the report.

To scroll throu

gh the current page, use the scroll bars.
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To display a page from the report:

The page buttonsin the tool bar control which page you view. The counter between
the page buttons identifies which page of the total number of pages is currently

displayed.

Display first page

_————— Display previous page

/
4] 1001 [ B1M

Display last page
Display next page
Page currently displayed

Figure 11-7 System Log Page Buttons

Click the first page button to display the first page of the report, the previous page
button to display the previous page, the next page button to display the next page,
or the last page button to display the last page of the report. Note: In areport with
many entries, the Last Page and First Page actions can require several seconds to

complete.

To change the page view:

Click on the magnifying glass icon in the tool bar to reduce the page to fit within
the View Report window; click on the magnifying glass again to return to normal

view.
To closethe activereport window:
Click Closeinthetool bar at the bottom of the Viewlog Report window (Fig. 11-6).

11.2.3 PRINTING A REPORT
You can print short or full System Log reports. You can aso print a fast report to the

default printer and export areport to atext file.

Toview and print areport from the System L og window:

1. Choose View and Print from the Report menu.
2. Choose Short Report or Full Report from the submenu. The Viewlog Report
window appears (Fig. 11-6).
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3. Click onthePrinticoninthetool bar at the bottom of the Viewlog Short (or Long)
Report window. The Print dialog box appears:

=-| Print
Printer: HF Laserdet 45i/45i MX on
tennet/pubdsi [LPT1:]
Print Range
@Al
) Pages LCopies: I:I
From: |1 To: |1
rom | | -0 | | (4 collate Copies

Figure 11-8 Print Dialog Box

4. Select thedesired print options (range of pages, number of copies, and so on). Then
click OK to print the report.
Tofast print to the default printer:
1. Choose Print All from the Report menu.
2. Choose Long Report or Short Report from the submenu. The selected report is sent
immediately to the default printer.
Toexport to atext file:
1. Choose Export to Text from the Report menu.
2. Choose Long Report or Short Report from the submenu. The following dialog box

appears:
=-| Save Export Text File As
File Name: Directories:
|m | c:hsovalbin
S s o
o
#= bin
1 Read Only
+
+
Save File az Type: Drives:
[ Text [=.txt) [*] | = c |£|

Figure 11-9 Save Export Text As Dialog Box

3. Select the desired path, and enter afile name in the File Name field. Y ou can adso
select afile name that already exists (if any) from the list box below the File Name

field.
4. Click OK, and thetext fileis created in the selected directory.
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11.3 SELECTING ENTRIES USING DIALOG BOXES

This section describes how you can select entriesto view in the System Log window. Y ou
can list and print selected entries based upon message type, user accounts, access class,
or dates. For example, you can list all user logon entries, all logons by a specific user, or
al logons over a given period of time.

Using the Selected item in the View menu, you create a selection criteria. Thiscriteriais
tested against all the entriesin the System Log. Entriesthat match the criteria can belisted
in the System Log window.

To view the entries that match your current selection criteria, choose All from the View
menu. See Section 11.1, “Viewing the System Log.”

11.3.1 SELECTING BY LOG MESSAGES

To select log messagesto list:

1. Choose Selected from the View menu. The utility displays the View Selected...

dialog box:
'=-| View Selected ...
X LOG MESSAGE | Log Mezzage Selection.__. I
[ USER | User Selection... I
[ ACCESS CLASS | Access Dlace Selechan. I
[~ DATE/TIME | Date/Time Selechon... I
Ok Cancel

Figure 11-10 View Selected Dialog Box

2. Click the check box in front of Log Message entry on the left side of the dialog box.
The button to the right is activated to allow you to define selection criteria.
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3. Click the Log Message Selections button. The following dialog box appears bel ow
the View Selected dialog box:

=-| Log Message Selection
Possible Log Message Selected Log Message
Uszer Logon
Uszer Logoff
Mud_e Change
Recipe Change
Mew Recipe + *

o

Figure 11-11 Log Message Selection Dialog Box

4. Choose one or more message typesto list by first selecting from the Possible Log
Messagesin the list box on the left side, then using the move buttons, as follows:

Button Description

> Adds the selected message type to Selected Log Messages list

< Removes the sel ected message type from Selected Log Messages
>> Adds all message typesto Selected Log Messages

<< Removes all message types from the Selected Log Messages list

5. When al desired types of messages are selected, choose OK to select by the
messages chosen.

11.3.2 SELECTING BY USER

To select usersto list:

1. Choose Selected from the View menu. The utility displays the View Selected...
dialog box (Fig. 11-10).

2. Click the check box in front of the User entry on the |eft side of the dialog box. The
button to the right is activated to allow you to define selection criteria.

#343153 Rev. B 5/97



11-10 Surfscan 6200 Operations

3. ClicktheUser Selection... button. Thefollowing dialog box appearsbelow the View
Selected dialog box:

=| User Selection |'| -

Pozzible User Selected Uszer
TENCOR Service

Figure 11-12 User Selection Dialog Box

4. Choose one or more message typesto list by first selecting from the Possible User
in the list box on the left side, then using the move buttons, as follows:

Button Description

> Adds the selected message type to Selected User list

< Removes the selected message type from Selected User
>> Adds all message types to Selected User

<< Removes all message types from the Selected User list

5. When al desired types of messages are selected, choose OK to select by the
messages chosen.
11.3.3 SELECTING BY ACCESS CLASS

To select an access class:

1. Choose Selected from the View menu. The utility displays the View Selected...
dialog box (Fig. 11-10).

2. Click the check box in front of the Access Class entry on the left side of the dialog
box. The button to the right is activated to allow you to define selection criteria.
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3. Clickthe AccessClass Selection... button. Thefollowing dial og box appears below
the View Selected dialog box:

=-| Access Class Selection | 'l‘

Poszszible Accesz Class Selected Access Class

Tencor Service

Uszer Manager

Figure 11-13 Access Class Selection Dialog Box

4. Choose oneor more messagetypesto list by first selecting from the Possible Access
Classin thelist box on the left side, then using the move buttons, as follows:

Button Description

> Adds the selected message type to Selected Access Class list

< Removes the selected message type from Selected Access Class
>> Adds all message types to Selected Access Class

<< Removes all message types from the Selected Access Class list

5. When al desired types of messages are selected, choose OK to select by the
messages chosen.

11.3.4 SELECTING BY DATE

To select adate or range of dates:

1. Choose Selected from the View menu. The utility displays the View Selected...
dialog box (Fig. 11-10).

2. Click the check box infront of the User entry on the left side of the dialog box. The
button to the right is activated to allow you to define selection criteria.
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3. Click the Date/Time Selection button. The following dialog box appears below the

#343153 Rev. B 5/97

View Selected dialog box:

=| DatefTime Selection | v| -
Between |12/19/94 And 172795 2:11:08 PM
Date |+ » Date |+ [ ]+
Time |+ » Time [« | »

Figure 11-14 User Selection Dialog Box

Select the starting date and time from the pair of horizontal scroll bars on the left
side of the dialog box as follows:

« Scroll the Date horizontal scroll bar until the selected date appears above the
scroll bar.

« Scroll the Time horizontal scroll bar until the selected time appears above the
scroll bar next to the selected date.

Select the ending date and time from the pair of horizontal scroll bars on the right
side of the dialog box as follows:

» Scroll the Date horizontal scroll bar until the selected date appears above the
scroll bar.

» Scroll the Time horizontal scroll bar until the selected time appears above the
scroll bar next to the selected date.

Choose OK to add the date range to the selection criteria.
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11.4 SYSTEM LOG ENTRY DESCRIPTIONS
Thetablebel ow describestheinformation that islisted inthe System Log Descriptionfield.

L og Message Description field contains:

Caution Error message.

Error Message for the most severe error.

Mode Change New mode (application) name or DOS command line.
New Recipe Old recipe -> new recipe.

Recipe Change Name of recipe viewed or changed.

Status Status message. The least severe error.

System Configuration (blank)

System Startup System startup information. The user namefield contains

the last logged user, when Last User Name for System
Startup is checked in the User Configuration dialog box.

User Configuration (blank)
User Logoff User name.
User Logon User name. If logon isthrough the Setup application, this

field lists the current user name and logon user name
separated by an arrow, for example Analyst -> Opl.

Warning Error number in parentheses and warning description. For
example: (1000) No summaries found meeting specified
criteria
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12 DIAGNOSTIC TOOLS

This chapter describes Surfscan 6000-series diagnostic tools, Diagnostic tools are avail-
able to users having Analysis Manager access. The toolsinclude

e Early warning system
 Status application
» Scribe mark exclusion zones (SMEZ)

12.1 EARLY WARNING SYSTEM

This section describes the Early Warning System (EWS). EWS allows you to monitor and
record instrument performance and to set alarm limits for functions.

EWS can monitor the following instrument functions:

» Forward sweep time

Reverse sweep time

Scanner period—the total of the forward and reverse sweep times

Scanner symmetry—the difference between the forward and reverse sweep times

Laser current at all gains
* PMT voltage at each gain setting

The Early Warning System collects data from instrument hardware, plots the data in
function charts, and saves the data to disk.

* EWS can sample data every 100 scans.

* EWS can display the data values for the preceding 200 seconds and can plot data
within the selected display interval of seconds, minutes, hours, days, or months.

* EWS data can be saved to disk at any time. EWS data files are standard DOS files.

Using the EWS application, you can set data collection parameters for each instrument
function, set graphic display options for each function and for entire panels, and specify
EWS graph options and alarm conditions. EWS provides three levels of control: function

controls, panel controls, and EWS controls, as described in this chapter.
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To start the EWS application:

Double-click the Early Warning icon from the System Menu. The instrument
displays the Early Warning System window, showing Panel 1.
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Figure 12-1 Early Warning System Window

A panel can contain up to eight functions. The chart for each function displays the
function’s data values versus time. For forward sweep time, for example, sweep time is
plotted in microseconds versus days of instrument operation.

You can change display and collection options for a function by choosing from the
Variables menu. Display options also can be chosen by clicking on one of the icons at the
top of the function chart:
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Switchesthechart
to log scale or
linear scale.

Switchesthetimeintervalto
D (days), H (hours), M
(minutes), S (seconds),
moon + M (months).

Turns on trend data.

Switches alarm limits to
bidirectional, unidirectional, or
none.

Switches the
display type to
points, steps,
continuous, or
histogram.
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Todisplay a function using full screen:

Double-click on the function or select the function and choose Function from the
menu bar.

Toreturn to panel view from full screen function view:
Double-click on the full screen function or choose 3: Panel from the menu bar.
Toview another pandl:

Choose Next or Prev from the menu bar, or choose an item from the Panel menu.

12.1.1 FUNCTION CONTROLS
For each function you can view data values and set display and collection options.

12.1.2 VIEWING DATA VALUES
Y ou can view the current or previous 100 data valuesin tabular form.

Toview function data for the selected function:
Choose Data from the Variables menu. EWS displays the Data dialog box.

=) DATA
s = DAILY VALUES
[1 ] FORWARD SWEEP TIME
Last# 2940  -20# 2940 -40# 2940 -GOH 2940 -B0H 2940
18 2940 -21# 2940 -41# 2940 -G # 2940 -81H 2940
-2% 2940 -224 2940 - 428 2940 -G62H 2940 -B82 K 2940
S3# 2940 -23# 2940 - 438 2940 -G3IH# 2940 -83 K 2940
S4% 2940 -244% 2940 - A4 2940  -GAH 2940 -BAE 2940
-5 2940 -254 2940 -45# 2940 -G5H 2940 -85 2940
SEf 2940 -26% 2940 -4GH# 2940 -GEH 2940 -8B 2940
-7 2940 -27# 2940 -A7H# 2940 -G7H 2940 -B7# 2940
-8f 2940 -284 2940 -48H 2940 -GEH 2940 -8B 2940
-9t 2940 -294 2940 - 494 2940 -G69H 2940 -89 K 2940
-104%# 2940 -30# 2940 -50# 2940 -7FOH# 2940 -90 2940
S114# 2940 -31# 2940 -G1# 2940 -7 H# 2940 -9 2940
S124% 2940 -324 2940 2 -62# 2940  -7ZH# 2940 -92 2940
S13% 2940 -33% 2940 -534# 2940 -7FIH 2940 -93 % 2940
-14% 2940 -34% 2940 -54AH 2940  -F4H 2940 -94 % 2940
-154% 2940 -394 2940 -554 2940 -75H 2940 -954 2940
-164# 2940  -36# 2940 -56H 2940 -7F6EH 2940 -9 H 2940
-174# 2940 -37# 2940  -57H [2040  -7F7H 2940 -97 H 2940
-184% 2940  -38# 2940 -58# "D94AD  -7EH 2940 -98 K 2940
-19% 2940 -394 2940 -69# 2940 -79H# 2940 -99 2940
| 0K I | Change Scale . . . I | Previous 100 I

Figure 12-2 Data Dialog Box

Data values preceded by a pound sign (#) have been calculated by the system.
Valueswithout apound sign are measured values. To view the previous 100 val ues,
choose Previous 100. To change the time scale for the function, choose Change
Scale and choose a new time scale from the Time Scale dialog box.
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12.1.3 FUNCTION DISPLAY
Function displays consist of aunit of measurement for data val ues, such as microseconds,
adisplay interval, adisplay scale (linear or logarithmic), limit controls, upper and lower
threshold settings, and the display type.

To view display optionsfor the selected function:
1. Choose Display from the Variables menu. EWS displays the Display dialog box.

Display
] EARLY WARMING SYSTEM FUNCTION DISPLAY
== [0 | [FORWARD SWEEP TIME |
Units  Display Interval — | [ Thresholds
- { Months Upper Limit
|H|-::mSe-::unds |
O Days
Upper W arning
Display Scale — | IM  Hours 290E
g Il:inear -m ® Minutes Nomind]
og
——  Sees 2940
IMILE
{® Bidirectional [ Display Type Lower Warning
{3 Unidirectional ' Points 2895
O No Limits © Step_s Lower Limit
@ Continuous 2880
| ] Trend Data | > Histogram
(1] 4 | Cancel
Figure 12-3 Display Dialog Box
2. Setdisplay options as follows:
Display Option Description
Units The unit of measurement for the Y -axis.
Display Scale The scale: linear or logarithmic.
Limits The number of limits to use. Bidirectional sets the

lower and upper limits and warnings as shown by
Threshold values. Unidirectional sets upper limits
and warning.

Display Interval Thetime interval (months, days, hours, minutes, or
seconds) and the period of time to display. If the
interval from the first and last data point islessthan
the selected display interval, EWSdisplaysonly that
interval.
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Display Option Description

Display Type The method used to plot data: data points, steps,
continuous, or histogram.

Thresholds The upper limit and warning level, the lower limit
and warning level, the expected nominal value, and
minimum or maximum values, as applicable. The
types of threshold parameters listed are determined
by the Limits setting. Red lines are limits, yellow
lines are warnings, alight blue lineis the nominal
value, and gray lines are minimum or maximum
chart levels.

Trend Data Enables trend data display.

Default values for functions are listed in Table 12-1.
Table 12-1 Default EWS Function Values

Upper Upper L ower L ower

Function Limit Warning | Nominal | Warning | Limit Units
Forward sweep 4000 3980 2940 1900 1880 microsec
Reverse sweep 4000 3980 2940 1900 1880 microsec
Scanner period 8000 7980 5890 3800 3780 microsec
Scanner symmetry | 120 115 0 115 -120 microsec
Laser @ 12 mw 20.0 195 10 15 1.0 amps
Laser @ 24 mw 30.0 29.5 16.5 35 3.0 amps
PMT @ Gain1 500 495 300 110 100 volts
PMT @ Gain 2 640 630 380 130 120 volts
PMT @ Gain 3 840 830 490 150 140 volts
PMT @ Gain 4 940 930 555 180 170 volts
PMT @ Gain 5 1200 1180 700 290 270 volts
PMT @ Gain 6 1400 1380 825 270 250 volts
PMT @ Gain7 1600 1580 935 290 270 volts
PMT @ Gain 8 1800 1780 1060 340 320 volts

12.1.4 COLLECTION PARAMETERS
Collection options for afunction can be viewed. These options are factory set and should
not be changed.
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To view collection parametersfor the selected function:

1. Choose Collection from the Variables menu. EWS displays the Data Collection
Control dialog box.

Data Collection Control
]
[l | [FORWARD SWEEP TIME
" Data Type " Compression Method
O Binary
& Integer ® Average
O Unsigned Integer & H?’f'mum
'S Long  Minimum
! Float O Last
" Double ) Random
~ Conversion Data Form
Slope |1 | o) Independent
OFfzet ||] | ) Incremental
0K | Cancel

Figure 12-4 Data Collection Control Dialog Box

Y ou can choose the data type and the compression method for a function.
Datais compressed in 60-second, 60-minute, 24-hour, and 30-day intervals.
2. Choose one of the compression methods described below:
* Average: use the average data value for the period.

Maximum: use the maximum data value for the period.

Minimum: use the minimum data value for the period.

Last: use the last data value for the period.

Random: select a random data value from the period.
3. Choose OK to set new collection parameters or Cancel to close the dialog box.
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12.1.5 PANEL CONTROLS
EWS provides three system panels. Each panel can contain up to eight functions. Y ou can
set display options for all EWS panels.

Toview apand:

Choose a panel from the Panel menu or choose Prev or Next from the menu bar.

To switch from full screen function view to panel view:

Choose 3: Function from the menu bar.

To set panel display options:

Choose Panel Display fromthe V ariables menu. EWSdisplaysthe Panel dial og box.

) Points
@ Continuous
O Steps
 Histogram
2 No Change

rDisplay Type

rTrend
@ No Trend
2 Trend

=]
EARLY WARNING 5YSTEM PANEL

 Display Scale

@ Linear,

Olog ~Data Display Interval

' No Change
 Limits @® Days

@ Bidirectional O Hours

> Unidirectional 8 Minutes

2 No Limits seconds

) Mo Change ) No Change

T

Cancel

' No Change

Clear

Figure 12-5 Early Warning System Panel Dialog Box

Choose default options, as required and click OK to accept the changes or Cancel
toignorethe changes. Choose Clear to set all panel display optionsto default values.
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12.1.6 EWS CONTROLS

Y ou can select preference and alarm settings for EWS and you can clear all or selected

functions and data val ues.

12.1.7 ALARMS

EWS can alarm when alimit or warning level has been exceeded. The alarm can be abeep,

flashing EWS driver icon, or both.

To set alarms:;

1. Choose Alarms from the Variables menu to display the Alarms dialog box.

=| Alarms
=]
*— Flazsh Beep
Alarm On Out OFf Limits Values N N
Alarm On Warning Levels N N
Alarm On Projected Limits N N
Alarm On Projected Warnings O O

I [1].9 I | Cancel

Figure 12-6 Alarms Dialog Box

2. Select alarm options and choose OK to enable selected alarms. Y ou can choose to
have EWS beep, flash the EWS driver icon, or both for signaling an alarm.

Alarm Option
Alarm On Out Of Limits Vaues

Alarm On Warning Levels
Alarm On Projected Limits

Alarm On Projected Warnings

#343153 Rev. B 5/97

Description

Alarm when a data value exceeds a limit
for the function

Alarm when awarning level is exceeded

Alarm when a function’s data is projected
to exceed a limit

Alarm when a function’s data is projected
to exceed a warning level
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12.1.8 PREFERENCES

Using the Preferences dial og box, you can choose to display vertical grids and dotted lines
on function charts.

To set preferences:

1. ChoosePreferencesfromtheV ariablesmenu. EWSdisplaysthe Preferencesdialog
box.

Preferences

(v ]

BdiLarge Graph Yertical Grids!

B Small Graph Yertical Gnds
[] Dotted Lines On Large Gnds
[ Dotted Lines On Small Grids

| [1].4 I | Cancel I

Figure 12-7 Preferences Dialog Box
2. Choose options and click OK.

Preference Description
Large Graph Vertical Grids Show vertical gridsonfull screenfunction charts

Small Graph Vertical Grids Show vertical gridson function charts shownin
panel displays

Dotted LinesOn Large Grids ~ Show dotted lines on full screen function charts

Dotted Lines On Small Grids  Show dotted lines on function charts shown in
panel displays

12.2 SYSTEM STATUS

The System Control and Status application allowsyou to view and print system statusand
version information.

To start the System Status and Control application:

Choose the Status icon from the Diagnostics Tools menu. The System Control and
Status window appears.

To view system status:

Choose System Status from the View menu to display astatus window showing the
current system date and time, available memory, disk space information, current
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user name, and current user type.

= SYSTEM STATUS [=]=
Cale and Time: T Sep 17, 1991 1330
Memary Awvsilable: A524E [1043E Contiguoas)
Total Disk Free in bytes [T 121%54304
Tolal Disk Space in bydes (G 191 L5960
User Mams: Customer Manager
Liser Type: Ltser Manager

Figure 12-8 System Status

NOTE: To view the current disk and database usage, double-click on the disk
icon contained in the Tencor Instruments banner at the top of the
screen.

Toview version information:

Choose Versions from the View menu to display a status window showing the
current date and time, hardware version, Microsoft Windowsversion, and Surfscan
6000-series software version:

= YERSIONS [=]=
Ceabe and Time: Tue Sep 17, 1991 1331
Hardwrars Varslon: 1.0
Windves Wersion: in
SFSE200 Sofberars Varsion: 1.2

Figure 12-9 System Versions

To print a statusreport:

Choose an item from the Print menu.
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To arrange statuswindows:

Choose options from the Window menu as follows:

Option

Tile

Cascade
Arrange Icons

Close All

Action

Shows all open windows on the screen at one time

Arranges windows in an overlapping fashion

Arrangesicons at the bottom of the screen

Closes all open status windows

Tiled windows all fit within the application window frame:

System Control & Status

1%iew 2 Prind 3 'Window

= SYSTEM STATLIS ==

Dok and Tirms
I o Bwti Bl

Totml Dk Fres n nins (0]
Totni Diek Spaes n s (0]

ey Mg
Lkt Tvpa

Tus Sep 17 1901332
523K, {1 3K Comigu Des)
1214334

Dok and Tirms
Harwais e

‘noioees Wermnn 1]

151 TEAEN SFSEND Snkvmre Yemann 13
LA e ol 8 8 Ly
Ugar e ages

VERSIQONS

Tus Sep 17 1901332

Figure 12-10 Tiled Windows
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Cascaded windows overlap each other:

System Contfrol & Status [
1%iew 2 Prind 3 'Window
WERSIONS |
= SYSTEM STATUS 1=
Date and Thmae: Tue Sep 17, 1991 13:13
Memory fAamailable: 152K (1040E Contiguous)
Tofal sk Free in bytes (G 121354304
Total Disk Space in bytes [0 219776360
Lser Hame Customear Managear
User Typs: User Manager

Figure 12-11 Cascaded Windows

12.3 SCRIBE MARK EXCLUSION ZONES

When a scribe mark is placed on wafers for use as areference point by a SEM, the scribe
mark and associated surface damage can be excluded from scan summary statistics by
defining a scribe mark exclusion zone (SMEZ).

From one to five zones can be defined. Events within a SMEZ are captured by a scan,
sized, located by X and Y coordinates, and painted on maps. However, the events are not
included in scan summary statistics (for example, LPD counts, areacount, and bin counts)
and the data within the zones are not used for sorting passed and failed wafers or in map-
to-map statistics. Events within a SMEZ are not reported in Tencor File Format (TFF)
files, except as selected reference points. Haze maps and haze summary statistics are not
affected by the datain scribe mark exclusion zones.

When a SMEZ intersects an edge or flat/notch exclusion zone, the edge or flat/notch
exclusion zone takes precedence. (A SMEZ cannot be used to measure the surface outside
of the flat or notch exclusion zone.)

Data within a SMEZ are drawn in the final wafer maps but are not drawn in the real time
map.
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12.3.1 CONFIGURING SMEZ
Scribe mark exclusion zones are defined in the SMEZ.INI file. SMEZ.INI is a text file
that can be edited using the Microsoft Windows Notepad accessory. Users with Analysis
Manager access can edit the SMEZ.INI file by clicking the Diagnostic Toolsicon and then
clicking the SMEZ.INI icon.

For best results, set wafer orientation and coordinate origin location before defining scribe
mark exclusion zones.

A SMEZ isdefined by specifying its center point (scribe mark) coordinates, its width and
height, and angle. A SMEZ is defined relative to the orientation and coordinate system
specified in the User Configuration dialog box. If you change the wafer orientation or flat
or notch rotation, the SMEZ center point will also have to be changed. Also, if the origin
location is changed, SMEZ center point will have to be changed.

12.3.2 APPLYING SMEZ DEFINITIONS
Scribe mark exclusion zones are applied to data that is stored in the database.
When amap is saved the SMEZ definition is saved with it.

When a map is retrieved through the Browser application and rotated, and no SMEZ
definitions were saved with the wafer, the current SMEZ definitionsfor that recipe, if any,
will be applied.

12.3.3 CREATING SCRIBE MARK EXCLUSION ZONES
This section describes one method for defining a SMEZ.
Tocreatea SMEZ:

1. Select wafer orientation and coordinate origin from the User Configuration dialog
box.

NOTE: Whenever you change wafer orientation or origin, SMEZ definitions
must be redefined.

2. Openthe SMEZ.INI file. Thefile can be opened by clicking the Diagnostic Tools
icon in the System menu and then clicking the SMEZ.INI icon.

3. Scan awafer.
Rotate the wafer to the edge feature.

5. Zoom and wafer map. Click once in the panning window to display the magnetic
cursor. Move the magnetic cursor to the defect of interest.

Notethe X and Y coordinates at the cursor.
Return to the SMEZ.INI file.
Press CTRL + ESC to display the Task List, then double-click on the Notepad entry.
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Or, pressALT + TAB to cycle through open windows and display the Notepad.

Enter the X and Y coordinates of the scribe mark (SMEZ center point) and the
dimensions of the SMEZ. The format of the SMEZ.INI fileis

[recipe name]
RECT1= X y dx dy e
RECT2= X y dx dy e
RECT3= X y dx dy e
RECT4=  x y dx dy ]
RECT5= X y dx dy e
Where:
Parameter Description
recipe name Name of the recipe enclosed in brackets| ].
RECT1= Scribe mark exclusion zone definitions. From oneto five zones
RECT2= can be entered for each recipe.
RECT3=
RECT4=
RECTS5=
X X-coordinate of the scribe mark.
y Y -coordinate of the scribe mark.
dx Width of the scribe mark exclusion zone in microns.
dy Height of the scribe mark exclusion zone in microns.
8 Rotationangle, -90to +90 degrees. The SMEZ keepsitsdefined

width and height and rotates around its center point.

Useapositive valueto rotate the SMEZ counterclockwise. Use
anegative value to rotate the SMEZ clockwise.

Figure 12-12 shows a scribe mark exclusion zone and the resulting SMEZ defini-
tion.
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Scribe mark at (10000,
+Y 5000)

1 Isoo um

4+—>

1200
-X Hm + X

Scribe mark
exclusion zone —

-Y

SMEZ.INI definition:
RECT1=10000 5000 1200 800 O

Figure 12-12 SMEZ Definition Example
Figure 12-12 shows the scribe mark exclusion zone rotated +45 degrees.

Scribe mark at (10000,
+Y 5000)

Scribe mark
exclusion zone —— | '\SAOO pm
r — g — N
To rotate
\ counterclockwise,

use a positive angle

-Y

SMEZ.INI definition:
RECT1=10000 5000 1200 800 45

Figure 12-13 SMEZ Definition Example, Rotated +45 Degrees

The SMEZ isrotated around its center.
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13 X-Y COORDINATES OPTION

The X-Y Coordinates Option allows you to apply a user-definable coordinate systemto a
substrate, to rotate the map to an edge feature, and to enable map-to-map displays in
Browser.

User-defined coordinates from a scanning el ectron microscope (SEM) or other device can
be applied by selecting two features on the map as reference points, assigning coordinates
to thesereference points, and applying the new coordinatesto the map. The Surfscan 6000-
series instrument automatically relocates the origin, based upon the coordinates you
supplied.

This chapter discusses

* Rotating a map automatically or manually.

» Assigning reference points to a map. The points can be assigned user-specified
coordinates.

* Applying user coordinates to a map.
» Sending coordinates and size to the COMS3 port.

NOTE: To permit map-to-map displays in Browser, one or both maps must have
been saved with the X-Y Coordinates Option enabled.

In the Scan and Browser windows, X-Y Coordinate actions can be selected from the XY
menu:

1 Rotate to edge feature
2 Reference points ...
3 Write to TFF ...

These X-Y Coordinate actions can be used during the scan process in the Scan window
or applied to wafers already saved in the database in the Database Browser window.

NOTE: If TFF files are to be used on the Tencor DataHub Data Analysis System,
Surfscan SWIFT/Station, or Surfscan Revisit Station, set the origin
position to Center of Wafer. See Chapter 7, “Setting Up the System,” for
details on setting substrate orientation and origin location.
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13.1 ROTATING A MAP
In the Scan and Browser windows, a map can be rotated to a flat or notch position, as
specified by the orientation settings.

To havetheinstrument automatically rotate mapsto the selected edge feature:

Set the Auto Align (X-Y) recipe parameter to On. See Chapter 5, “Recipes.”

Torotate a map manually to the selected edge feature:

In the Scan window or Browser window choose Rotate to Edge Feature from the
XY menu.

13.2 TRANSLATING X-Y COORDINATES

The Surfscan 6000-series instrument allows you to apply user coordinates from a SEM or
other device to a map. The translation process consists of the following steps: define two
points on the map, assign user coordinates to these points, and apply these coordinates to
the map. The instrument relocates the origin as necessary.

When defining a reference point on a map, locate a feature using the zoom feature, assign
a reference number to the feature, and save the reference point. If user coordinates from
a SEM or other device are available, you can assign them as you locate the reference point.
If user coordinates are not available, coordinates can be assigned at a later date, as
described below.

Todefinean X-Y reference point:

1. Display a map. Double-click the mouse in the map or @@ss to magnify the
map. The instrument displays the Panning window at the upper left.

2. Move the cross-hair pointer in the Panning window to the general area of a feature
you want to use as a reference point. Pzess/ to activate the zoom cursor.
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3. Inthewafer map, move the cursor to the feature.
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Figure 13-1 Moving the Cursor to an LPD

Y ou can move the cursor to a given feature using the mouse or from feature to

feature with the arrow keys.

4. Press 1 to define reference point #1 or press 2 to define reference point #2. Points
can be defined in either order. If the point you specify already exists on the map,
theoldreferencepointisdeleted. Theinstrument displaysthe Reference Coordinate

dialog box:

Reference Coordinate
Point #1

x: (um) IO | [ Save |
Y¥: (pm) |70000 Cﬁncell

| Delete reference point I

Figure 13-2 Reference Coordinate Dialog Box

5. If user coordinates for the reference point are known, enter them in the dial og box
X and Y fields. If user coordinates for the point are not known, you can leave the
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fields set to 0. Choose Save. The instrument displays the point number next to the
feature in the panning window and in the map:

I
F T = Lk
. ) . r )
21747
A defined ;
reference ;
point i 01
u¥= 20926
u¥= Z26p47 - . * 1 0mmn

Figure 13-3 Defined X-Y Reference Point

6. Returnto Step 2 if you want to define the other reference point or to change the
location of the reference point you just defined.

7. PressCANCEL to exit the zoom mode.
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To change coor dinates for reference points:
Choose Reference Pointsfromthe XY menu. Theinstrument displaysthe Reference

1
Coordinates dialog box, showing the current coordinates for point 1 and point 2.
Standard Tencor Instruments coordinates are listed on the right.

2. User coordinates are listed on the left, under SEM. Enter new coordinates for each

reference point, for example:

Reference Coordinates
SEM TENCOR

Point#1 X (um) | ST 4108

Y: (um) [70000 80366

Point#2 X (um) |70000 143858
Y: (um) [70000 72690

| Apply to wafer I | Elnanniy I

Cancel

| Delete reference points

Figure 13-4 Reference Coordinates Dialog Box

3. Choose Apply to Wafer to apply the user coordinates to the map. The origin point
is repositioned as necessary:

Origin ———— >< - o i
§ ST s ey

u¥X= 120280
uy¥= 120544

Figure 13-5 Applying User Coordinates to the Wafer Map

When you apply reference pointsto awafer, the points appear in both defect maps
and haze maps.
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Toremove user coordinates from the map:

1. Choose Reference Coordinate from the XY menu. Browser displays the Reference
Coordinates dialog box.

2. Choose Un-apply. The user coordinates are removed from the map, and Tencor
Instruments system coordinates are applied.

To delete areference point:
1. Presszoom to magnify the map and display the Panning window.

2. Move the cross hairs to the general area of the point you want to delete and press
ZOOM. Move the cursor to the point and press its point number, 1 or 2. The
instrument displays the Reference Coordinate dialog box.

3. Choose Delete Reference Point button. The point isdeleted, and you can definethis
point at another feature point on the map. Note: The point number is not erased
from the Panning window and map until the screen isredrawn.

To delete both reference points:

1. Display the map.

2. Choose Reference Coordinate from the XY menu. The instrument displays the
Reference Coordinates dialog box.

3. Choose Delete Reference Points.
To assign reference pointsto any location on the map:
Zoom the map to the location.
Select amagnification level by pressing SEL.
Press NEXT. The map remains zoomed but is no longer in zoom mode.

A 0D P

Move the target cursor to the location. Press 1 to define reference point 1 or press
2 to define reference point 2. The application displays the Reference Coordinates
dialog box. Enter coordinate values and choose Save to define the point.

Totransmit defect coor dinates and sizeto the COM 3 port:

NOTE: The Expanded I/O Option is required for sending data over COM3.

Zoom the wafer map and move the particle cursor to the defect of interest.

Press SEL. The coordinates and size are sent as a series of ASCII characters over
the COM3 port. The format of the string is: X, Y, Size cr/If.

Where X and Y are the defect coordinates, Size is the defect size, and cr/If are
carriage return and line feed characters (ASCII 13/ASCII 10).
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14 STATISTICAL PROCESS CONTROL OPTION

Thischapter describesthe Surfscan 6000-series Statistical Process Control (SPC) package,
a software billable option.

The SPC feature provides an SPC Editor, SPC Display utility, and a database extraction
function using Browser.

» Using the SPC Editor, you can create an SPC definition for displaying control charts
and tabular data. You can specify the data to analyze, the upper and lower chart
limits, and the default data display (X-MR chart, C-Chart, tabular, or any combina-
tion of these displays). Fab and Process IDs can be entered for each SPC definition.

» Using the SPC Display utility, you can display the current data assigned to an SPC
file in chart, table, or chart and table form. You also can change the range of points
used in charts and tables.

» SPC charts can be printed using the standard instrument screen print features.
» The contents of an SPC data file can be printed in tabular format.

* Browser is used to extract wafer records from the database. The extracted data is
stored in an SPC data file.

NOTE: For an introduction to statistical process control and for
instructions on using SPC control charts, see Section
14.5, “SPC Tutorial.”

14.1 EDITING SPC DATA FILES

An SPC data file should be created for each process step you wish to analyze. The data
file specifies the upper and lower chart limits, the default data display, and category of
data to use. You create an SPC data file using the SPC Editor. Data can be stored into an
SPC file by using the Extract to SPC feature in Browser.
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To create an SPC datafile:

1. Start the SPC Editor by clicking on the SPC Editor icon in the Database menu or
by choosing Editor from the SPC Display window.

= Surfscan bx00 SPC Editor - Untitled
1File 2Limits HELP
Fab 1D | | ® Total Defect Count
Process ID | | 2 Area Defect Count
r Limits ) Bin 1 Count
Set Date 2 Bin 2 Count
Limits % Bin 3 Count
Lower Upper ) Bin 4 Count
C Chart 0 0
MR Chart 0 0 ) Bin 5 Count
2 Bin 6 Count
~ Default Display > Bin 7 Count
O C Chart O Tabular Display > Bin 8 Count
[J %-MR Chart

Figure 14-1 SPC Editor

Enter the Fab ID and Process ID in the fields provided.
The upper and lower limits should be set for each data count category.

To specify limits, select adata count category option from the group at the right of
the dialog box and choose Set Limits from the Limits menu. The SPC Editor
displays the Limits dialog box:

S5et SPC Limits

Counts
Lower Upper

C Chart [as] | e8|

XMR Chart o 2q7

0Ok Cancel

Figure 14-2 Set SPC Limits Dialog Box

Enter upper and lower limit values and choose OK.

NOTE: When data has been extracted to the SPC file, you can have the SPC
Editor calculate upper and lower limits.
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4. To save the SPC definition, choose Save As from the File menu. The SPC Editor
displays the File Selector dialog box.

5. Enter anew SPC data filename and choose OK.

Toedit an SPC file:
1. Start the SPC Editor by clicking on the SPC Editor icon in the Database menu or
by choosing Editor from the SPC Display window. The SPC Editor dialog box
appears.

2. Choose Open from the File menu. At the File Selector dialog box, choose the file
to open.
3. Change settings, as required.

To calculate limits, select a data category option from the group at the left of the
dialog box and choose Calculate Limits from the Limits menu. SPC displays the
Calculate SPC Limits dialog box:

Calculate SPC Limits

Total Points 157

First Point: “ |

Last Point: ‘ |

Ok Cancel

Figure 14-3 Calculate SPC Limits Dialog Box

Enter the first point and last point to use in the limit calculation and choose OK.
See Section 14.5, “SPC Tutorial,” for details on limit calculations.

5. To save the new settings, choose Save from the File menu.
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14.2 EXTRACTING DATA FOR SPC
To analyze wafer data using statistical process control, you must select the wafer records
from the database, extract the records, and associate the records with an existing SPC data
file. The extracted data replaces any existing wafer datain the SPC file.

To extract data from the database for SPC analysis:

1
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Open the Browser utility asfollows: at the System menu choose the Database icon.
The Database menu appears. Choose the Browser icon.

Select the wafers to extract from the database, as follows:
* Choose Select from the Database menu. Browser displays the Select dialog box.

» Using the selection fields, choose the wafers to extract and choose OK. Browsers
displays the list of wafers in the Review window. If the list is correct, proceed
to step 3. If the list is not correct, return to step 2.

Choose Extract to SPC from the Browser menu bar. Browser displays the number
of records to extract. Choose OK.

Browser asks for the SPC filename. Select an SPC file from the list and choose OK.
The data is copied into the SPC file. Any data currently in the SPC file is replaced
by the new data.

Browser automatically runs the SPC display utility where you can display an X-MR
chart, C-chart, data table, or combination of displays. See Section 14.3, “Displaying
SPC Data,” for detalils.
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14.3 DISPLAYING SPC DATA

Data stored in an SPC file can be displayed in an X-MR chart, C-chart, data table, or
combination of displays using the SPC Display utility.

To start the SPC Display utility:

Choose the SPC Display icon from the Database menu. The SPC Display window
appears.

Tencor Instuments (1| SFS BB SPC Dimploey - POSS OVAVSPOYWE TEST1LSPC) | 'rl [
= LFile F£Edies JDHaploy 4 ®indew 5 Holg i1
i = Charl Fab IJ WERETA
FroCesd I WEDEATL S
Limik &= ODate:  0dS09m2 408637
a1 Ll (el
Y =
e LY e . | S0 o R e LY 1] 12801
5 . b T Myl D Timly s
[ ) : #8175 bPwl T
151 * E 1RLKT 420 P 13t
'\ . . L Find i
4 MRTI2T N 1
id [ “Lr] LS 1400
| E G RN 203
¥ % i
ol P g1
e A=-MR Chari

=

: ]
Font Hurmbsr

Figure 14-4 SPC Display Window

Todisplay an SPC datafile:

1

Open the data file to display by choosing Open from the File menu and choosing
the SPC file. SPC files have an SPC file extension.

The SPC Display utility automatically displays the current data in the default
format. To view other formats, choose from the Display menu. Y ou can organize
data display windows using the actions in the Windows menu.

To change the range of points, choose Display Range from the Display menu. The
Select Display Range dialog box appears. Enter the first and last point to be used
in the range and choose OK.

To change the upper limits, lower limits, or default display for the SPCfile, usethe
SPC Editor.
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14.4 PRINTING SPC DATA

SPC charts and tables can be printed using the screen print feature and the SPC datafile
can be printed using the File Print command.

To print the contents of an SPC file:
1. Make surethat Windows Printer Setup is set for landscape orientation.
2. Choose Print from the File menu.

To set landscape printing:

1. Minimize the current Surfscan window by clicking on the minimize button at the
top of the window.

Run the Windows Control Panel application.

Run the Printer accessory.

Choose the printer from the Installed Printers list.

Choose the Setup button to view the printers setup options.

In the Orientation group, click Landscape.

Close all Control Panel dialog boxes and close the Control Panel.

Double-click on the Surfscan icon at the bottom of the screen. After printing SPC
data, besuretoreset theprinter to Portrait orientation for normal Surfscan operation.

© N o g b~ w D

14.5 SPC TUTORIAL

Thissection describesthe fundamental sof statistical process control. Thissection presents
a brief description of statistical process control methodology, a description of control
charts, and a discussion of control limits and rules, and implementation guidelines.

14.5.1 INTRODUCTION
There are many ways to describe a body of data. The simplest and least descriptive isto
list datain tabular form. Further, data can be described by expressing one or more specific
characteristics of the data, such as the mean, median, range, or standard deviation.
However, these descriptive statistics provide no information about the overall relationship
between data points.

A better way to interpret a body of data is to display it graphicaly. While graphical
summaries of dataare not as specific as numeric summaries, they often can reveal features
that are not otherwise recognizable.

Histograms, Pareto charts, pie charts, and trend charts are al examples of graphically
summarizing a set of data.

A histogram plots the distribution of frequency of data.
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A Pareto chart plots characteristics of the data on one axis and the frequency of those
characteristics on the other axis. Generally, the characteristics are arranged in decreasing
frequency. A Pareto chart could plot defect type versus number of each defect type, for
example.

A piechartisaplot of datarepresented by acircle divided into pie-shaped segments. Each
segment represents acharacteristic of the dataset. The size of each segment is proportional
to the percentage of the full data set represented by the characteristic.

A trend chart isaplot of datathat preserves the time-order sequence in which the values
occur. A trend chart is also called arunning record.

Graphical summaries provide a good snapshot of the overall relationship between data
points, but they do not predict what the next data point will be, what its relationship will
be within the present data set, or whether the dataisin control. The tool that is used for
these kinds of analyses is statistical process control.

Statistical process control (SPC) isthe use of statistical techniques, such as control charts,
to control and improve the capability of a process by analyzing the process or the output
of the process. Control charts present a graphical representation of the data and provide
statistical analysesin the form of control limits.

Control charts enable you to characterize the statistical or random variations in your

process. Thisis powerful for two reasons. Firgt, it allowsyou to identify and eliminate any

special causes or non-random forces that might be acting. Secondly, it prevents you from

trying to fix problems that are inherent in the process. The key is to achieve statistical
control—the condition of describing a process from which all special causes have been
removed, evidenced on a control chart by the absence of points beyond the control limits
and by the absence of non-random patterns or trends within the control limits.

The benefits of a successful statistical process control program are

« predicting out-of-control conditions before they occur

* making decisions based upon data rather than best guesses

» preventing the “fire-fighting” mode

» providing a systematic approach and a pro-active mode of operation
 providing constant and rapid response to line problems

» enabling continuous improvement

A successful SPC program enables you to study the history of a process, learn from your
mistakes, and solve problems more quickly.

14.5.2 CONTROL CHARTS
The type of control chart you use to track a process depends upon the type of data you are
collecting and the sample size. There are two categories of data types used to describe
characteristics of a semiconductor manufacturing process: attributes and variables.
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Attributes are characteristics of the processthat can be counted and that describe non-con-
formities (defects) or nonconforming articles (defectives). For example, the number of
failed die per wafer, number of particles per wafer, or percentage of failed wafers per lot
are attributes. Attributes are counted using adiscrete scale and are described using Poisson
statistics. Poisson distributions have the following characteristics:

* The distribution is skewed.

» The data can range from zero to plus infinity.

* The data range is discrete.

» The distribution is uniquely defined by its mean.

Variables are characteristics of the process that can be measured. For example, line width
in micrometers, film thickness in Angstroms, or resistance in Ohms, are variables.
Variables are measured using a continuous range of values and are described using
Gaussian (normal) statistics. Normal distributions have the following characteristics:

» The distribution is symmetric and bell-shaped.

» The data can range from minus infinity to plus infinity.

* The data range is continuous.

» The distribution is uniquely defined by its mean and standard deviation.

If the characteristic to be tracked is an attribute, described by Poisson statistics, a C-chart
is needed. A C-chart is valid for all sample sizes, provided that the sample size is constant.

If the characteristic to be tracked in a variable, described by normal statistics, an
X/MR-chart is used, where MR stands for moving range. The moving range is calculated
by taking the difference between successive data points.

Particle counts, being attributes, should be charted using a control chart technique based
on Poisson statistics, that is, a C-chart.

To construct a C-chart:
1. Select a (constant) sample size, usually one wafer.
2. For each inspection unit, count the number of defectives, C.

3. After 20 data points have been collected, calculate the process average, C-bar, and
the process standard deviation, S.

C-bar = total number of defects/number of samples
S = SQRT(C-bar)
Plot the total counts, C.
5. Calculate the upper control limit (UCL) and lower control limits (LCL):
UCL = C-bar + 3 * SQRT(C-bar)
LCL = C-bar - 3 * SQRT(C-bar) or zero, whichever is larger
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6. Plot UCL and LCL.

To construct an X/MR chart:
1. Samplesize=1.

2. For eachdatapoint, calculatethemoving range, R. Themoving rangeisthe absolute
value of the difference between today’s measurement and yesterday’s measure-
ment. There will not be a moving range for the first point.

3. After 20 data points have been collected, calculate the process average, X-bar, and
the process moving range average, MR-bar.

4. Plot the measurement on the X-MR chart.
5. Calculate the upper control limit (UCL) and lower control limit (LCL).
6. Plot UCL and LCL.

When the chart has been constructed and the limits calculated, subsequent data points can
be tested against these limits to determine whether a point is in-control or out-of-control.

Control status can be determined using a set of rules, as developed by AT&T and based
upon probability concepts. The probability of a pattern of events occurring by chance alone

is calculated. If that probability is less than 1%, then the last point in that pattern is deemed
out-of-control.

For C-charts and X/MR charts, the following rules apply:

* One point outside the control limits.

 Five rising or falling consecutive segments.

» Six consecutive up and down pairs (only applies during setup).
Additionally, X/MR charts can be tested against the following rules:

» Two out of three consecutive points beyond zone B (two sigma).

Four out of five consecutive points beyond zone C (one sigma).

Seven points on one side of the center line.

Thirteen consecutive points in zone C (only applies during setup).

Five consecutive points outside of zone C (only applies during setup).
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14.5.3 IMPLEMENTATION GUIDELINES
The following implementation guidelines should be observed:
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Valid control limits can be calculated after 20 data points have been collected.
However, trial control limits can be calculated before 20 points have been collected
so that you have limits for comparing succeeding measurements.

Prioritize your equipment and processes. Implement your SPC program in phases
rather than starting everything at one time.

Break the equipment into sub-processing steps and monitor the steps independently.
This will make troubleshooting easier.

For each process and piece of equipment define out-of-control actions. List the
specific steps that should be taken when a process is flagged as out-of-control. The
aim is to bring the process back into control.

Print out charts and annotate them with historical information. For example, when
was the last preventive maintenance, what was done to bring a process back into
control, when were wafers broken in the system, and so forth.

Use the charts to target problem areas. Run short loop experiments to attempt to
determine what reduces particles.
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15 PATLITE OPTION

15.1 INTRODUCTION

A Patlite provides a highly visible indicator of a tool's status. The multi-light device can
be used to signal that an instrument is in production or the reason that it is not.

The current Patlite implementation allows for customer definition of the lighting corre-
sponding to specific instrument states. This approach involves some relatively simple
hardware and new Surfscan software, which translates instrument states into commands
to the new hardware.

15.1.1 SYSTEM CONFIGURATION
A check box appears in the System Configuration titled “Transmit Patlite Messages.”
When checked, the Patlite will be lit corresponding to the instrument’s state.

15.1.2 LIGHTING OPTIONS
The implementation allows for any of the three lights (red, yellow and green) to be set
independently. Lights can be tuned on, off, or set to flashing. All lights can be turned off
simultaneously, or cleared.

15.2 STATUS INFORMATION AVAILABLE

Selected portions of the current status of the machine are always available to the Patlite
control software. This part of the software will be made aware of any changes in the status
of the instrument at the time the changes occur.

Each of the tables below lists a keyword (Value) and a description of the state of the
Surfscan when that value is true. The keywords shown are specified by the user as
described later in this appendix.

The following information is available to the Patlite control software:

15.2.1 SCAN STATE
At the present time, 18 states are defined for the Scan application. The following 18 states
plus several combined states are available for Patlite purposes:

Table 15-1 Patlite Scan States

Value Description

NoScan Scan application is not running.

Ready Scan applicationisidle.

WaferInSystem Scan application isidle but there is awafer on the puck.
Cataloging A cassetteis currently being catal oged.
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Table 15-1 Patlite Scan States (continued)

Value

Description

Loading

A wafer is currently being loaded from the cassette onto the puck.

Scanning

A wafer is currently being scanned.

Unloading

A wafer is currently being unloaded from the puck back into the cassette.

Homing

One or both of the indexers are being returned to the home position.

Raising

Preparing the cassette for a scan from an uncataloged cassette.

Waiting

Next wafer has been loaded to the puck and is ready for scanning; still
processing data from the previous scan

Holding

A wafer is currently being held on the puck, possibly for a microscan
operation. Its cassette ot position is known.

Direct

Idle, only one wafer from the cassette has been selected for scanning

Sizing

Measuring the size of awafer in preparation for a safe unload

Paused

Idle, paused between wafersin a cassette

Recovering

Scan application is recovering from a previous motion system error

Robotics

In Robotics mode but no motions are in progress

Roboticslnit

Positioning pedestalsin preparation to enter Robotics mode

Handoff

Low level puck and wafer handling remote commands are possible in this
mode

Running

Scan application is performing any one of the following processes:
Catal oging Cassette
Loading Wafer
Scanning Wafer
Unloading Wafer
Homing Indexer(s)
Raising Cassette
Waiting

Manua

Scan applicationis performing any one of several special operator-intensive
tasks:

Holding Wafer

Direct Access

Sizing wafer

Paused

Recovering
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15.2.2 CASSETTE STATE

The following states represent the status of cassettes on the indexers:
Table 15-2 Patlite Cassette States

Value Description

NoCassette No cassette is present on either indexer.

Left A cassetteis present on the left indexer but not on the right.

Right A cassette is present on the right indexer but not on the left.

Both A cassette is present on both indexers.

Either A wafer is currently being loaded from the cassette onto the puck.
Scanning A cassette is present on one or both of the indexers.

CASSETTE DONE STATE
Two states are defined that indicate the status of the processing of the wafersin a cassette:

Table 15-3 Patlite Cassette Done States

Value Description
Unknown Processing of all wafersin a cassette is not taking place or is not complete.
Complete Processing of all wafersin a cassette is complete; the Lot summary is

currently displayed on the screen. (Will not get this status when in Remote
mode, controlled by the host.)

ERROR MESSAGE STATE
Eleven states are defined that indicate the status of error messages displayed on the screen

or sent to the host:

Table 15-4 Patlite Error Message States

Value Description
NoError No error message is currently displayed or unresolved.
ScreenError An error message requiring user intervention is presently displayed on the

screen.

ScreenCaution

A caution message requiring user intervention is presently displayed on the
screen.

ScreenWarning

A warning message requiring user intervention ispresently displayed on the
screen.

ScreenStatus

A status message requiring user intervention is presently displayed on the
screen.
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Table 15-4 Patlite Error Message States (continued)

Value Description

HostError An error message has been sent to the host but has not yet been cleared by
the host.

HostCaution A caution error message has been sent to the host but has not yet been
cleared by the host.

HostWarning A warning message has been sent to the host but has not yet been cleared
by the host.

HostStatus A status message has been sent to the host but has not yet been cleared by
the host.

ScreenMsg A message (error, caution, warning, or status) requiring user interventionis
presently displayed on the screen.

HostMsg A message (error, caution, warning, or status) has been sent to the host but
has not yet been cleared by the host.

GEM CONTROL STATE

Two states are defined for GEM 92 and five states are defined for GEM 93. These states
indicate the Local/Remote (and OffLine/OnLine for GEM 93) state of GEM/SECS:

Table 15-5 Patlite Error Message States

Value Description

Local GEM 92: GEM is operating locally.
GEM 93: GEM isOnLine but is being operating locally.

Remote GEM 92: GEM is being remotely operated by the host.
GEM 93: GEM isOnLine and is being operated remotely by the host.

OffLineEqOff GEM 92: N/A
GEM 93: GEM is OffLine/ Equipment is OffLine.

OffLineAttemptOn GEM 92: N/A
GEM 93: GEM is OffLine, attempting to go OnLine.

OffLineHostOff GEM 92: N/A
GEM 93: GEM is OffLine/ host is OffLine.

OffLine GEM 92: Never in this state.
GEM 93: GEM isin one of the two OnLine states (Local or Remote).

OnLine GEM 92: Alwaysin this state.
GEM 93: GEM isin one of the three OffLine states listed above.
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GEM LINK STATE
Three states are defined that indicate the Link State of the GEM/SECS module:
Table 15-6 Patlite GEM Link States

Value Description

Disabled Communication with the host is disabled on the Surfscan. Operator
intervention is required to attempt to communicate with the host.

Enabled Communications with the host are enabled, but the host has not yet
responded.

Communicating Communications with the host are proceeding normally.

15.3 CONFIGURING THE PATLITE

15.3.1 ASCII FILE FORMAT
So far, we have defined the bit patternsthat must be sent to the Patlite decoder box to turn
various lights on and off. Also, we have defined several classes of status information that
are available to control the Patlite lights. This section describes how to bind various
Surfscan states to lights on a Patlite device.

Briefly, theideaisto process data from an ASCI| file that maps combinations of statesto
light displays. Each time the status changes, the new stateis compared to entriesin thelist
derived fromthe ASCII file. When amatch isfound, the corresponding light configuration
IS sent to the Patlite device.

Each entry in the ASCII fileisin the following general format:

<Status> = <LightCondition>

<Status> is specified asfollows:

» Select either nothing or one keyword from any of the Tables 15-1 through 15-6
shown earlier in this section. The order of the keywords is unimportant since no
keywords are duplicated in any of the tables. When no keyword from one of the
tables is specified, that portion of the status information is disregarded.

» For a match to occur and the corresponding <LightCondition> to be selected, each
specified status must currently exist on the Surfscan. Those status conditions that
are not specified (tables from which no keyword has been selected) are ignored and
might have any value.

<LightCondition> is specified as follows:

Clear <AddressOfLight> <Action>

The keyword Clear is optional. When present, all existing lights are turned off before the
specified action takes place.
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<AddressOfLight> specifies which light is to be acted upon and is selected from one of
the following keywords:

None
Green
Yellow
Red
White
Blue

Beeper

<Action> specifies what is to be done to the selected light and is selected from one of the
following keywords:

Off
On
FlashSlow
FlashFast

The following rules are followed when specifying and processing the ASCI| file:
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The fully qualified name of the file is CASOVA\DATA\PATLITE.DEF. A menu
selection will be made available that will invokes Notepad to edit this file.

The file is read and its syntax checked during system startup. If any error is found,
processing of the file stops and a message box is displayed that clearly states the
error that was found along with the line number on which it was found. The Surfscan
continues to initialize normally but the Patlite feature is disabled.

Each line in the file is assumed to end with CR LF (a carriage return and line feed).
Lines that are empty and those that begin with either a space or an asterisk (*) are
considered to be comments and are ignored.

Each keyword must be separated by one or more spaces. Spaces on either side of
the equal sign are optional.

All keywords can be written in mixed case as desired. All syntax checks are
performed without regard to case.

When looking for a match of the current Surfscan status and a <Status> file entry,
searching always proceeds from the first file entry in the file toward the last.

Whenever a match is found, the corresponding <LightCondition> is sent to the
Patlite decoder box.

If no file entries match the current Surfscan status, no changes to the Patlite are made.
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» This syntax does not easily permit the illumination of more than one light at a time.
The beeper can be turned on in conjunction with a light only if a separate status can
be identified for which the beeper must be turned on.

* If required, an extension to this syntax can be made that easily permits the illumi-
nation of more than one light. However, at the present time, the illumination of more
than one light at a time or support for a beeper is not required.

15.3.2 AN EXAMPLE
The following example demonstrates how to configure version 3.2 software for the Patlite.
REQUIREMENTS

For this example, consider that the requirement for lighting corresponding to instrument
states is as follows:

Light Description

Red, flashing Indicates failure, abort, immediate assistance is required

Red, steady Indicates the equipment is not fully capable, an alarm has been
acknowledged but not corrected

Yellow, flashing Indicates the alarm is unacknowledged and needs assistance (for
example, during unload cassette, completion or run, PM, and so
on)

Green, flashing Indicates the equipment is capable of performing all functions
but no product is running

Green, steady Indicates that the equipment is fully capable and is running
wafers

IMPLEMENTATION

The following entries in the ASCII file satisfy (as closely as possible) the above require-
ments. Note that the order of these enigesportant.

Table 15-7 Example Patlite ASCII Flle Entries

Linein ASCII File Explanation

NoScan NoError = Clear Yellow FlashSlow | IF Scan is not running, AND no error condition is
currently displayed on the screen or has been sent to the
host, THEN clear al lights and flash the yellow one.

ScreenMsg = Clear Red FlashSlow IF any error message is currently being displayed on the
HostMsg = Clear Red FlashSlow screen OR any error message hasyet to be acknowledged
by the host, THEN clear al lights and flash the red one.

Note that since these two entries handle ALL possible
error conditions, all remaining entrieseffectively specify
NoError for the ErrorM essageStatus.
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Table 15-7 Example Patlite ASCII Flle Entries (continued)

Linein ASCII File Explanation

Complete = Clear Y ellow FlashSlow IFthe Lot Summary is currently being displayed, THEN
clear al lights and flash the yellow one.

Ready = Clear Green FlashSlow IF Scan isidle OR has awafer on the puck OR is

WaferlnSystem = Clear Green FlashSlow performing an operator intensive function THEN clear

Manual = Clear Green FlashSlow all lights and flash the green one.

Running = Clear Green On IF Scan isin some normal phase of the wafer scan

process THEN clear all lights and turn the green one on.

COMMENTS:

« If no Surfscan condition clearly meets the requirements for a steady red light, the
steady red light is not used.

» Error messages displayed on the screen while the Scan application is not running
(for example, while Calib or Setup is running) do not cause a flashing red display.
NoScan has priority by being first in the file.

» The presence or absence of a cassette on either indexer seems to be unimportant and
Is thus ignored. If you required the light to flash yellow if the Scan was ready but
had no material to process, you could add the following entry after the Complete =
Clear Yellow FlashSlow entry:

Ready NoCassette = Clear Yellow FlashSlow:-

* The low order Handoff mode and special Robotics modes of Scan are ignored since
they do not apply. These states never occur.
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GLOSSARY

6XX0
Term used to specify any of the Surfscan 6000-series instruments.

Access code
The characters a user must enter at the logon screen.

Application
A software program such as the Scan application.

Application icon
Graphic symbol representing a software application. The System Menu displays application icons.

Application window
The main window opened by an application.

Area
The term that identifies events larger than the maximum particle size for a scan (as set by the recipe’s
Area From parameter). Defect maps display areas as a series of chords.

Area From
A recipe parameter that sets the maximum size for LPDs during data collection. Defects larger than the
Area From value are classified as areas.

Arrow keys
The arrow keys on the operator keypad. These keys can be used to highlight a menu item or dialog box
option or to move a text or graphics cursor.

Attributes

In statistical process control, qualitative data that can be counted. Examples include defects per wafer,
number of failed die per wafer, defect density per wafer. Attributes are measures on a discrete scale
and use Poisson statistics.

Automatic oper ation
A scan option that allows each selected wafer in a cassette to be scanned automatically in sequence.
See scan mode and scan sequence.

Back up
To save data from the instrument’s hard disk to diskettes or a network drive (if available). The data can
be restored at a later time.

Bin splits

Color-coded defect or haze ranges. The instrument displays data on maps and histograms using the
color-coding scheme. Data within a bin split range can be enabled or disabled by clicking a bin split
button in the wafer summary. Bin split ranges can be changed through the histogram.
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C-chart
In statistical process control, an attribute control chart used to track the number of non-conformities
with a constant sample size, for example, to track the total number of defects per wafer.

Calibration curve
A curvethat matches cross section (scattering efficiency) measurementsto defect diametersfor agiven
substrate, or that matches measured haze to actual haze.

Cassette catalog

A part of the Scan window. When a cassette is|loaded on an indexer and catal oged, the cassette catal og
displays which dots are occupied. The cassette catalog can be used to select one or more wafers for
scanning.

Catalog (a cassette)
To list the cassette slots occupied by wafers.

Catalog scan
To catalog and then scan wafers from a cassette. The cassette can be cataloged by slot number in 1 to
25 order or 25to 1 order.

Choose
To pick amenu item or other item that starts an action. Y ou can choose an item using the mouse or

keypad.

Chord
A line representing one sweep in an area defect. A series of chords forms an area. See area.

Click

Pressing and releasing the left or right mouse button without moving the mouse. Click the left button
on amenu title, on an icon, on a dialog box option or command button, or in a window to select the
item. Left and right buttons have different functions when clicking. Compare to double-click.

Coefficient of variation

A calculated value used when calibrating PSL spheres or haze. This value isthe product of variations
ininstrument sensitivity, sampling errors, Poisson noise broadening, and the natural dispersion of PSL
sphere sizes. For a given sample, the coefficient of variation = standard deviation/mean x 100.

Control chart

In statistical process control, a graphic representation of a characteristic of a process showing plotted
values of some statistic gathered from that characteristic and one or two control limits. A control chart
isused to judge if aprocessisin control and as an aid in achieving and maintaining statistical control.

Control limit

In statistical process control, aline or lines on a control chart that are used as a basis for judging the
significance of variations from subgroup to subgroup. Variation beyond acontrol limit is evidence that
special causes are affecting the process. Control limits are calculated from process data.
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Cursor
An object on the screen that can be moved with the mouse or arrow keys and that allows the user to
locate or edit data. See limit cursor, particle cursor, and text cursor.

Cycle control
A control within dialog boxes that when clicked presents options one at atime. Click the left button to
cycle forward through the list of options. Click the right button to cycle backward.

Data compression
A technique used to reduce the amount of disk space required to store data.

DataHub
A Tencor Instruments data analysis system.

Database
A collection of data organized by records. The instrument’s database can contain data summaries,
maps, user IDs, system log records, recipe records, and other data.

DECnet
A local area network protocol that allows the instrument to transfer files to a host computer.

Desktop
The software running on a desktop computer rather than an instrument. Data data can be analyzed by
importing it into the desktop.

Dialog box

A rectangular box on the screen that can contain a combination of lists, options, data entry fields, and
command buttons. A dialog box appears when the instrument needs more information before
performing an operation.

Direct access mode
See One-Wafer mode.

Disk space
The total amount of space available on the hard disk. Free disk space is the amount of disk space
unused.

Directory
Computer files are stored on the computer’s hard disk in directories. The directory name identifies the
location where the files are storé&de Path.

DOS
Disk Operating System, also called MS-DOS. The central program used to control and manage the
computer system.

Double-click
The mouse action performed when you press and release the mouse button twice in rapid succession.
The first click selects the item and the second click performs the action associated with the item. When

#343153 Rev. B 5/97



Glossary-4 Surfscan 6200 Operations

you double-click the left button on an application icon, the application starts. Left and right buttons
have different functions when double-clicking. Compareto click.

Drag
The mouse action performed when you hold down the mouse button and move the mouse. Dragging
can be used to choose a menu item and to move a graphics cursor.

Drive (disk)
The disk drive identifier. A single character followed by a colon. For example, C: refersto drive C.

Edge exclusion
The area at the edge of the substrate that is excluded from data collection during a scan.

Exclusion regions
Regions on a substrate that are excluded from data collection.

Export
To save selected data, such as recipes, wafer summaries, and wafer maps, to diskette. Exported data
can be imported into another Surfscan 6000-series system. See import.

Field

A rectangle in adialog box used for entering data. The text cursor (avertical bar) generally appearsin
the first field in a dialog box. Also, a data item stored in a database. A collection of related fieldsis
called arecord.

Gain
A recipe parameter that setsthe overall measurable defect or haze data collection range.

Graphics cur sor
Graphics cursors appear as vertical bars in histogram windows and can be used to change defect bin

splits.

Haze

Background scatter caused by imperfections in the surface of the substrate, such asintrinsic substrate
roughness and polishing damage. Haze data can be displayed in a map, histogram, or both. Haze is
measured in parts-per-million (ppm) of the incident beam.

Haze aver age
Thetotal haze in parts-per-million divided by the measurable wafer surface area.

Haze peak
The maximum measured haze value.

Hazeregion
The percentage of the measurable wafer surface area containing haze.

Histogram
A plot of datathat has possible values on one axis and frequency of those values on the other axis. In
the Scan application, the histogram displaysthe distribution of defects or haze from the last scan. When
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a defect map is displayed, the histogram shows defect size versus counts. When a haze map is
displayed, the histogram shows haze value (ppm) versus counts.

Histogram zoom
Changing the defect or haze range through the histogram.

Hold (a scan)
Press the MICROSCOPE key. When a scan is on-hold, a MicroView can be performed on the wafer.

Home
The position of the indexer when it isfully raised.

Import
To load data previously saved in an export file. See export.

Indexer
The mechanism that moves the cassette up and down.

Keypad
Operator keypad provided on the instrument console. The keypad can be used to enter data, move
cursors, and execute commands.

Light point defect
An event characterized as a particle.

Limit marker
The marker used to change defect or haze bin limits in the histogram.

Local area network
A computer network connecting a host computer to other nodes on the network. The system provides
a DECnet local area network option.

L ocator
The plate upon which a cassette rests when in the indexer. The locator must be changed for different
cassette sizes.

L og off
Sign off from the instrument by choosing the Log Off icon from the System Menu.

Logon
Sign on to the instrument by entering your access code.

Lot 1D
The ID assigned to awafer lot. ThisID can be entered in the Scan application.

Lot summary

A summary of the data collected for wafersin a cassette. The instrument displays alot summary when
a scan sequence compl etes or when you press HOME after a scan.
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L PD cursor
The cursor used in a magnified (zoomed) wafer map. This cursor automatically snaps to the nearest
LPD. The particle box displays the location and size of the particle.

Map-to-Map

A defect comparison technique. The before map and after map are compared and the instrument
generates an added defects map (defects found on the after map but not on the before map), removed
defects map (defects found on the before map but not on the after map), and common defects map
(defects common to both maps).

M easur able (wafer) surface area
The substrate area measured by the instrument. The total substrate area minus the edge exclusion and
exclusion regions, if any.

Menu

A list of commands. Two types of menus are supported — full-screen menus and drop-down menus.
Full-screen menus such as the System Menu display application icons. You can start an application by
double-clicking the left button on its icon. A menu in the menu bar opens when ciekatenu bar.

Menu Bar
Menu bars are displayed at the top of application windows and list menu titles. You can open a menu
listed in the menu bar by clicking on its title. You can choose from the menu by clicking on an item.

MicroView

An analytical tool that displays the topography of a substrate’s surface and that reveals the
characteristic light scattering distribution often associated with contaminants. MicroViews can be
rendered in color or wireframe and can be viewed using different perspectives.

Microsoft Windows
A graphical user environment developed by Microsoft Corp. that uses windows to present information
and a pointing device, usually a mouse, for user interaction.

On-screen keypad
The miniature keyboard displayed on the screen that is used for entering alphabetic and numeric data
with the mouse.

One-Wafer scan
A scan mode in which only one wafer is selected for scanning. Also called Direct Access mode.

Option group
A group of fields, check boxes, option buttons, or command buttons found on dialog boxes.

Out-of-control action
In statistical process control, a list of steps to take when a process is flagged as out-of-control. The aim
of these actions is to bring the process back into control.

Panning cur sor
The cursor that allows you to select an area of the magnified wafer map to view.
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Panning window
Thewindow that appears at the upper left of amagnified wafer map and that allows the user to specify
the genera area of the wafer to magnify. See panning cursor.

Pareto chart
A plot of datathat has characteristics of the data on one axis and the frequency of those characteristics
on the other axis. For example, defect type versus number of each defect type.

Path (tofile)

The location of a file or directory. A complete path consists of a drive identifier (A:, for example)
followed by the directory and subdirectory names. In CADATA\TEMP\TEST.DAT, the path to the
TEST.DAT fileis CADATA\TEMP.

Piechart

A plot of data represented by a circle divided into pie-shaped segments. Each segment represents a
characteristic of the data set. The size of each segment is proportional to the percentage of the full data
set represented by the characteristic.

Point
To move the mouse until the tip of the pointer overlaps (points to) an item on the screen. See pointer.

Pointer

The object on the screen that moves when you move the mouse. The pointer changesinto other shapes
to indicate certain modes or when the system is busy. For example, the pointer changesinto the Tencor
logo when the software requires time to perform an action. The Tencor logo pointer can be moved on
the screen, but you cannot perform another action until the pointer changes back to its normal shape.

Process
The combination of people, machine, equipment, raw materials, and environment that produces a
given product or service.

PSL spheres
Polystyrene latex (PSL) spheres on a substrate are used when calibrating the instrument for a given
substrate, film thickness, and defect size.

Query

A term that refers to obtaining a subset of data from a database by creating a set of data selection
instructions. Y ou use queries when exporting data, reviewing wafer data stored in the database, and
managing the system log, for example.

Range
A measure of the variation in adata set. It is calculated by subtracting the lowest value in the data set
from the highest in that same set.

Recipe

A set of instrument data collection, data display, configuration, and sort parameters that are stored by
aunigue name. The name of the current recipe is displayed in the Scan window title bar.
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Rendering
A MicroView display format: color or wire frame.

Restore
To return data previously saved by a backup operation.

Sample
In statistical process control, one or more individual events or measurements selected from the output
of aprocess. Sample sizeis denoted by the letter n.

Sample wafer
A wafer having defects of a known diameter and that is used for calibrating the instrument.

Scan

To collect defect or haze data from a substrate. The Surfscan 6000-series instrument collects and
processes data using the data collection, data display, configuration, and sort parameters specified in
the current recipe. The instrument displays the results of the scan and can print or save the data.

Scan oper ation

Automatic or manual. In automatic operation, the instrument scans all wafers (or selected wafers)
automatically in the specified scan sequence. In manual mode, the operator must press START for each
wafer scan. See scan sequence.

Scan sequence
The order in which wafersin a cassette will be scanned.

Select
To highlight an item by clicking it with the mouse or by using the keypad.

Select button
A button within dialog boxes that when selected opens another dialog box.

Selection bar
The highlighted bar or dotted rectangle appearing in adialog box that indicates the option or command
button that will be selected if you press the ENTER key. The selection bar can be moved by using the

keypad.

Slot selector
A control displayed in Cassette Catalog window that allows you to choose slots for scanning.

Sort
In the scan application, sort parameters specify the pass/fail limits. When two cassettes are used,
substrates can be sorted to appropriate cassettes.

SPC
See Statistical Process Control.

Standard deviation
A measure of the spread of the process output or the spread of a sampling statistic from the process.
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Statistical control

A condition describing a process from which all special causes have been removed, evidenced on a
control chart by the absence of points beyond control limitsand by the absence of non-random patterns
or trends within the control limits.

Statistical process contr ol

The use of statistical techniques such as control charts to analyze a process or its output so as to take
appropriate actions to achieve and maintain a state of statistical control and to improve the capability
of the process.

Status box
The box in the lower left of the Scan window that displays the scan sequence, scan mode, and status

messages.

Subgroup
A collection of samples.

Substraterecord
A database record for a given substrate and film thickness that contains calibration data.

Summary
The scan summary results.

System log
A list of activities or events performed on the system. Using the ViewL og utility, the system log can
be viewed and printed. Log entries can be deleted when no longer needed.

System Menu
The System Menu displaysicons of the applications available to the user.

Tencor File Format
A file interchange format that is used for analyzing data on a review station or Surfscan SWIFT/
Station.

Text cursor
The vertical straight line appearing in fields. The text cursor marks the location where characters will
appear when typed.

TFF
See Tencor File Format.

Threshold
The bottom limit of the defect or haze range for a scan.

Throughput
The speed at which the instrument processes wafers.
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Glossary-10 Surfscan 6200 Operations

Tile
The smallest area on the wafer when collecting haze values. Each tile is 832 x 860 um. Also, refersto
an action of displaying more than one window at a time on the screen.

Title bar

Each application displays a title bar at the top of the application window. The title bar shows the
application name, current recipe in parentheses, communication mode—Local or Remote—and
window control buttons.

Trend chart
A plot of data that preserves the time-order sequence in which the values occur. Also called a running
record.

User ID
A customer-defined data field that is stored in the database.

User names

The names assigned to operators, engineers, system managers, and other instrument users. This name
must be supplied when starting the instrument and determines which functions the user is allowed to
perform.

Variables
In statistical process control, those characteristics of a part or process that can be measured. Variables
are measured on a continuous scale and are described by normal statistics.

Wafer comment
A comment that can be applied to a wafer.

Wafer 1D
A name, number, or other identifier applied to a wafer. Wafer IDs are stored in the database.

Wafer map
An area on the screen that displays a defect or haze map of the wafer. A part of the Scan and Browser
Review windows.

Wafer summary
An area that displays wafer scan results, defect and haze ranges, and controls for enabling or disabling
the display of ranges. Wafer summaries are displayed in the Scan and Browser Review windows.

Window
Rectangular area for displaying and running an application program. The Scan application displays the
Scan window.

X/MR-chart

In statistical process control, a variables control chart used to track the mean and moving range of a
data set having a sample size of one. The moving range is calculated by taking the absolute value of
the difference between successive data points.
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XY coordinatetracking
An optional feature that allows extremely accurate X-Y coordinate tracking between the Surfscan
6000-series instrument and other devices, such as a scanning electron microscope.

Zoom
To magnify awafer map. The instrument provides five magnification levels.
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Index-1

INDEX

A CASSkey 2-4
Access class, select by 11-10 Cassette

Access code at logon 3-1 Calibration 6-27
Access code, defining 7-16 Loading 2-7, 4-3

Access codes, exporting 10-14
Adding calibration record

Automatic 6-6

Measured 6-5
Application

Exiting 3-3

Starting 3-3
Application Windows 2-9
Area count 4-15
Areas and scratches, classifying 5-19
AUTO key 2-4
Automatic calib. curve 6-6
Automatic printing 5-23
Automatic saving of records and files 5-24
Automatic sorting of wafers 5-22
Automatic wafer alignment 5-22
Autorange, haze 5-15
Autozoom, haze 5-15
Auxiliary Panel 2-2

B
Backing up the database 8-9
Bin splits 4-15
Editing through histogram 4-21
Setting defect histogram 5-17
Turning off 4-17
Turning on 4-17
Bitmap formats (graphicsfiles) 7-24
BMP (Windows bitmap format) 7-24
Browser utility 9-1
Browser, using 9-6

C
Calibrating PSL spheres 6-3
Cdlibration
Cassettes 6-27
Haze 6-20
How substrate curves are used 6-19
Standard curve 6-17
Substrate curve 6-13
Cadlibration application 6-1
Starting 6-1
Cadlibration record
Automatic 6-6
Measured 6-5
Calibration tables, exporting 10-16

Number of dots 7-4
Reverse processing 7-3
Reversing the slot numbering 7-3
Using 2-6
Cassette catalog, using 4-18
Cassette configuration 5-8
Cassette option, 26 slots 7-4
Cassette types 5-8
Check box 2-14
Checking disk and database usage 8-5
Clicking the mouse 2-5
Colors, setting 7-10
COM3 13-6
Command button 2-13
Common particle radius 9-9
Compressed printing mode 7-24
Compression methods, data 7-11
Configuration
Printers 7-22
System 7-19
User 7-2
Configuration tables, exporting 10-16
Control charts 14-7
Control menu 2-12
Control Type 7-3
Coordinates (X-Y), trandating 13-2
Cycle Control 2-16

D
Data compression 7-11
Dataentry field 2-17
Data extraction for SPC 9-7
Data, simulated 7-3
Database
About the database 8-1
Backing up 8-9
Browser utility 9-1
Checking usage 8-5
Database menu 8-2
Deleting wafers 9-1
Export 10-1
Extracting wafers for SPC 9-1
Import 10-1
Managing 8-3
Repairing 8-7
Report utility 8-15
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Restoring 8-9
Reviewing wafers 9-1

Selecting summaries and maps 9-2

Starting a utility 8-3
Utilities described 8-2
ViewLog utility 11-1
Database menu 8-2
DataHub Data Analysis System 7-13
DataHub requirements 7-12
Date (System Log), select by 11-11
Destination dot numbering 7-4
Diagnotic tools 12-1
Dialog box 2-12
Check box 2-14
Command button 2-13
Cycle control 2-16
Data entry field 2-17
List box 2-15
Pull-down list 2-16
Radio button 2-14
Select button 2-17
Selection bar 2-13
Direct access 4-7
Disk and database space 3-4
Disk full messages 8-4
Disk full recovery 8-6
Disk management 8-3
Disk usageicon 3-5
Disk, checking usage 8-5
Displaying SPC charts 14-5
DOS 34
DOS shell warning 3-4
Double-clicking the mouse 2-5
Dragging the mouse 2-5

E

Early warning system 12-1
Function controls 12-3
Main controls 12-8
Starting 12-2

Emergency off button 2-2

Exclusion patterns 7-7

Exiting an application 3-3

Expanded 1/0 option 13-6

Export data, selecting 10-6

Export-Import utility, starting 10-1

Exporting recipes 10-8

Extend puck 4-12

Extract for SPC command 9-7

Extracting datafor SPC 14-4

F

Factory-set options, system config. 7-20
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Files, saving TFFs 4-14
Film calibration 6-4
Floppy disk drive 2-6

G

Generic/Text Only printer
Wide carriage printing 7-24

Getting started 3-1

Graphic printer, selecting 7-22

Graphicsfile types 7-24

H
Haze 4-10
Haze autorange/autozoom 5-15
Haze average 4-16
Haze bin splits 5-15
Haze calibration 6-20
Haze region 4-16
Help 3-4
HELP key 2-3
Help menu 4-11
Histogram
LPD 4-20
Using 4-20
Zooming 4-20
HOME key 2-4

I
Icon
Disk status 3-5
System menu 3-2
ID key 2-3
IDs, database 7-14
Import list, viewing 10-3
Importing data 10-4
Instrument
Logon 3-1
Power up 3-1
Shutting down 3-4
Instrument basics 2-8

K
Key switch 2-2
Keypad, instrument 2-3

L

Landscape printing for SPC data 14-6
Limitations
Database 5-25
Disk space 5-25
List box 2-15
Loading a cassette 2-7
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Index-3

Log event selection 7-5
Logging off 3-3

Logging on 3-1

Login method 7-3

Logon screen 3-2

Lot ID 4-8

Lot ID, entering 4-4, 4-14

Lot summary 4-34

Lot Summary, suppressing 7-4
Lot Summary, viewing and printing 4-8
LPD mean count 4-15

LPD standard deviation 4-15

M
Map-to-map 9-7
Common particle radius 9-9
Memory available 12-9
Memory usage 12-9
MENU key 2-3
Menus
System menu 3-2

Working with icons and pull-downs 2-10

Message natification 7-3
Microscan
MICROSCOPE key 2-3
MICROSCOPE key 2-3
MicroView
Analysis 4-30
Display formats 4-26
Highest peak 4-28
Setting view manually 4-29
Threshold 4-29
Views 4-26
Wireframe 4-26
Mouse 2-4, 2-5

N
NEXT key 2-4
NO key 2-3

O
Out-of-control rules (SPC) 14-9
Overlaying dternate data 4-17

P

Pareto chart 14-7

Particle radius for map-to-map 9-9
PCT (Macintosh PICT format) 7-24
Power off button 2-2

Power on button 2-2

Powering down the instrument 2-8
Powering up the instrument 2-8, 3-1

PRINT key 2-4
Printer
Resume a print job 4-32
Setup 4-35
Printer configuration 7-22
132-columns 7-24
Fast System L og reports 7-26
Text and graphics printers 7-22
Printer selection 4-35
Printing
Lot summary 4-8
Printer selection 4-35
Recipes 8-15
System configuration 8-15
User configuration 8-15
Wafer Summary 4-17
Printing a bitmap to disk 7-23
Printing awafer map to file 7-22
Printing screens 2-4, 2-19
Printing SPC data 14-6
Printing, automatic 5-23
PSL spheres calibration curves, exporting 10-11
Puck 4-12
Pull-down list 2-16

Q
Quick reference, Scan application 4-11

R

Radio button 2-14

RCP key 2-3

Recipe
Areadisplay options 5-19
Automatic operations 5-22
Automatic printing 5-23
Automatic saving 5-24
Automatic sorting of wafers 5-22
Automatic wafer alignment 5-22
Data collection parameters 5-4
Data collection range 5-11
Data display parameters 5-7
Defect display options 5-17
Dialog box 5-3
Display options 5-16
Guidelines 5-27
Haze display options 5-20
Hazerange 5-14
Loading 4-3
LPD range 5-12
Parameter list 5-4, 5-8
Printing report 8-15
Sort options 5-25
Sorting parameters 5-9
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Substrate selection 5-10
Throughput selection 5-16
Recipe menu 4-11, 5-1
Recipes5-1
Exporting 10-8, 10-9
Managing 7-19
Printing 8-15
Reference Coordinate dialog box 13-3
Repairing the database 8-7
Report 8-15
Choosing a printer 8-18
Exiting 8-19
Fast printing 8-19
Print all selected 8-19
Recipe 8-19
Recipes 8-16, 8-18
Selecting 8-16, 8-18
System configuration 8-16, 8-18, 8-19
User configuration 8-16, 8-18, 8-19
Viewing 8-16, 8-18
Report utillity, database 8-15
Reset button 2-2
Resetting the instrument 2-8
Resume Printer 4-32
Reverse cassette processing 7-3
Reverse ladder 7-3
Rotating awafer 13-2

S
SAVE key 2-4
Saving a bitmap 7-22
Saving maps and summaries automatically 5-24
Saving TFFfiles4-14
Saving TFF files automatically 5-24
Scan application 4-1
Cassette catalog 4-18
Histogram 4-20
Menus and commands 4-10
Quick reference 4-11
Starting 4-2
Using the window 4-8
Wafer map 4-22
Wafer summary 4-15
Scan procedures 4-13
Scan sequence, changing 4-19
Scanning one wafer 4-7
Scanning options 4-6
Scanning wafers
Details 4-6
General description 4-4
MicroView 4-30
Options 4-6
Scratches, classifying 5-19
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Screen print 2-19
Scribe mark exclusion zone 12-12
Scroll bars 2-18
SEL key 2-3
Select button 2-17
Selecting wafer records 9-2
Sending X-Y coordinates via COM3 13-6
Setting up for the first time 3-4
Setup
Colors 7-10
Data compression 7-11
Database IDs 7-14
Error and message response 7-3
Exclusion patterns 7-7
Log event recording 7-5
Number of cassette dots 7-4
Printers 7-22
Recipes 7-19
Starting the Setup application 7-1
System configuration 7-19
Tencor File Format files 7-12
User accounts 7-15
Wafer orientation 7-6
Shutting down the instrument 3-4
Simulated data 7-3
Simulated data option 7-3
Slots, number of 7-4
SMEZ
See Scribe mark exclusion zone 12-12
Software version 12-9, 12-10
SPC data
Editing 14-1
Extracting from database 14-4
Printing 14-6
Viewing charts 14-5
Standard curve calibration 6-17
START key 2-4
Statistical Process Control Option 14-1
Statistical process control, tutorial 14-6
Status application 12-9
STOP key 2-4
Substrate and film calibration 6-4
Substrate calibration curve 6-13
Sum of all defects 4-15
Surfscan SWIFT/Station 7-13
System configuration 7-19
Analog board type 7-21
Debug 7-21
GEM version 7-21
Laser type 7-20
Machine type 7-20
Maximum haze at gain 1 7-21
Model number 7-20
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Printing 8-15
Processor type 7-20
Sampling rate 7-20
SECS 7-21
Wafer handler 7-21
System log
Event description 11-13
Reports 11-4
Selecting events 11-8
Sorting 11-2
Viewing 11-2
System menu 3-2
System Sign-on Banner 7-3
System status 12-9
Printing 12-10
System version 12-9

T
Tencor File Format 7-12

Database IDs 7-14

Event size format 7-13

Extra precision 7-13

Filenaming 7-12

Setup 7-12

Standard precision 7-13
Text printer, selecting 7-22
TEXTOUT.EXE 7-12
TFF Filename as the Wafer ID 7-14
Threshold, MicroView 4-29
TIF (Tagged image file format) 7-24
Trend chart 14-7
Tutorial, statistical process control 14-6

U
UNDO key 2-3
User accounts
Adding or changing 7-15
Deleting 7-18
Testing 7-18
User accounts, managing 7-15
User configuration dialog box 7-2
User configuration, printing 8-15
User IDs, entering 4-13
User name
Defining 7-16
Select by 11-9
User name and type 12-9

\%

Video printer 7-22
Viewing files 7-12
ViewLog utility 11-1

ViewLog, starting 11-1

W
Wafer alignment, automatic 5-22
Wafer comment, entering 4-16
Wafer ID 4-8
From TFF filename 7-14
Wafer ID, entering 4-16
Wafer map
Using 4-22
Zooming 4-23
Wafer orientation 7-6
Wafer origin 7-6
Wafer records, selecting 9-2
Wafer summaries and maps
Exporting 10-10
Wafer summary 4-15, 4-32, 4-33
Wafers
Selecting 4-19
Wafers, selecting 4-19
Wireframe MicroView 4-26

X
X-Y coordinates option 13-1
X-Y coordinates, sending via COM3 13-6

Y
YESkey 2-3

Z
Zoom
Histogram 4-20
Wafer map 4-23
ZOOM key 2-3
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