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1: Getting Started

This Operation Manual consists of descriptions and instructions of how to use the
VPSP Tool and its Software. All sections describe a fully configured and properly
operating Tool. = Hardware descriptions, preventive maintenance, routine
maintenance, and troubleshooting guides may be found in the Safety and
Maintenance Manual. VPSP Tools are constantly being improved and upgraded.
Therefore, the contents of this manual are continuously changing.

The terms “wafer” and “substrate” are used interchangeably throughout the Manual
and refer to whatever the Tool is designed to process. VPSP Tools may also process
photo-masks, quartz discs, CD masters, glass plates, flat panels, sliders, and many
other types of products.

System Requirements (Minimum)

The current Specification (as of 2019-01) for the System PC for Process 7v.66 or
greater are:

e Windows 7 Professional 64-bit with Service Pack-1

e Pentium Processor

e 8GBRAM

e 500 GB Hard Drive (x2, RAID-1 Mirrored Configuration)
e Six (x6) USB 2.0 Ports (2 in Front, 4 in Rear)

e Four (x4) USB 3.0 Ports (2 in Front, 2 in Rear)

e Onboard Ethernet Port

e Dual-Port Intel Pro/1000 Ethernet Card (for GigE Cameras)
e DVD R/W Drive

Contact Veeco/PSP for either a replacement System PC or for an Upgraded
System PC.
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Powering Up the System

Before Powering Up

An important thing to keep in mind before power up is what was the condition of
the Tool when last powered down. This can be critical if a power interruption or an
EMO Condition occurred to cause the power down. Here are a few things to check.

e Is the green Power ON Indicator lit? This indicator is on the front of the Tool
in an obvious place (usually front-right side). If this is dark, the Tool may
have an EMO condition that needs addressing. If this is the case, the EMO
condition needs to be addressed before power up proceeds.

e Are all of the Paddles and Arms in a safe position? Doors are either
pneumatically controlled or motorized. Arms and Paddles can be damaged if a
door closes on them during the initialization cycle.

e Are all utilities on and up to required levels? There are safeguards in the
Software that will limit initialization if certain facilities are not within defined
limits.

Power Up

The Main Disconnect Switch should be in the “ON” position. All Circuit Breakers
in the main AC electrical box (hereafter referred to as an E-Box) should be ON. In
this state with the Power OFF to the Tool there is line voltage present to several
sub-systems as permitted by Semi S2. The PC will have power and can be started.
Power on the Monitor and the PC and let the PC boot up.

Power the Tool on by pushing the Green “ON” Button on the right front of the
M3300/3400. If the Tool uses Solvents, a separate Green Indicator light will
illuminate after an appropriate time delay has passed. This time delay allows any
Solvent Fumes that may have accumulated in the electrical boxes to be purged prior
to power being applied to all sub-systems.
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Veeco

Startup Sequence

Double-click the "Process" Icon on the Windows Desktop.

sy
td

Process

A Veeco Precision Surface Processing Logo Window will appear listing the Tool
Type and the Software Version.
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Veech

Precision Surface Processing

Process
Version: 7.64.25

—Loading and Testing ...
C:\Users\Public\Documents\SSEC\Ini\Process.ini

A “Login” Window will also appear.

User Mame: ||

Fassword: |

You must enter a valid "User Name" and "Password" to start up the Tool. The inputs
are case sensitive. Correct input will allow access to one or all of the available three
levels: Supervisor, Administrator and Operator. Reference the section regarding the
User List for more information on this topic.

Assuming a valid User Name and Password are entered, the Process Software will
be loaded and executed. The main "Process—Veeco PSP" Window will be
displayed.
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B process - Veeco PSP _ o] x]
Fle Edit RunType Initialze Setup Configuration Tools Options User Help
Run Type F_4.hnd F_4.prs TW Purge.prg
Handler: Stack die Proce Purge
Proce onito d p Pro D Purg .
Heater 1 WetStation 1
Heater 2 WetStation 2 o PSP ode 00 00000 0 ompan ame Here
Carrigr] Alignikain Buffer2 Bufferd WetSta2 | AlignRight | SpinStad SpinStab SpinStad Carrigrd
Wet1 Counter Total [0 [Wealer [0 [Water [0 [Water [0 [ Towl [0 ['Water [0 [WWater [0 [Wafer [0 [Waler [0 [ Total [0
Wet2 Counter w 3 : - w
A YA YA YA YA YIAY[AY[AYAY
§t3 Counter |
1] Lo
St4 Counter
Y ATY A[Y Ay A[Fr AV A[FY A[r A
St5 Counter m :
Total [0 ['wafer [0 [Wafer [0 wWaer | 0 [wafer [0 [Wafer [0 [Wafer [0 | Total [0
Carrier2 Bufferl Buffer3 I WetStal I AlignLeft I Spinsta3 SpinStab SpinSta? Carrierd
Handler H1 Water Step |Hand\erH2 ‘Water Step |Hand\erH3 ‘Water Step
Time Warning
ltemperature out of range :I ess:
(Heater SA/B Station 5 -
DMSO) 5
16:39:58 Heater
temperature out of range
(Heater 6A/B Station 6
DMSO)
- Eoraplete
— - - - - - s = e
Back | Forward Dock1l Dock2 Dock3 Dock4 Dock Al Undockl Undock2 Undock3
Program Status ﬂ Toolbar Status I User IColIrol Status
I | SSECUSA |Off-Line

Subsequently, an “Initialize” Window will
the Tool, and the status of the initialization.

. [nitialize

open, displaying the hardware state of

Stop

Orlire

O fflire

8181920222324 252628293031 3334353637 38
394041 424344 4546 47 48495051 52 53 54 55 56
BF BB B9 Bd BEBEEY BB FOT1 727374 TR VR 77 7B B0
81829091 104 105 106 107 108109 111 115 116117
18119120121 122123124 125126 127

Dizabled

33400 B aud Begin Initialization

Statuz

55328 ﬂM EESE SR P P S SR 1]
E:53:23 AM Begin Initialization

55328 AM EECEE PP PP P
E:53:28 AM Start Check Online

E:53:28 AM Done Check Online
E:53:28 AM Start Get Firmware Yersions
E:53:28 AM Done Get Firmware Versions
E:53:29 AM Start Reset Al

E:53:29 AM Done Rezet All

E:53:23 AM Start Init Self

E:53:29 &AM Done Init Self

E:53:29 AM Start Init ADC

E:53:31 AM Dane Init ADC

B:53:31 AM Start Init DAC

E:52:31 &M Done Init DAC

E:53:31 AM Start Imit Heater
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PSP

If everything is Online and there are no errors, the Status field will display the
sequence of initialization commands preceded by the time of their execution. Once
the initialization is complete the Status Window will briefly display “Initialization
passed” and the Window will close.

The example Windows above may not mirror your particular configuration. The
previous Window shows all addresses offline, as this was run in “Demo” Mode.

With the initialization successfully completed, the Main Window will become
available.

B Process - Veeco PSP MEE|

Fle Edit RunType Initialze Setup Configuration Tools Options User Help

Run Type LOF_4.hnd O DIW Purge.prg
Handler: Stack Handler Process Purge
Process Monitor Handler Setup Process Setup——— ~Purge Setup ————
Heater 1 WetStation 1 From Count by
Wafer Purge interval

: 0 ( WAFER ( [ =
xeeco PSP Model 3300 S/N 00000 - Your Company Name Here —

o

2V Carrleﬂ Aligrikdain Buffer? WetSta2 | AlignRight | SpinStad SpinStab SpinStad Carrigrd

Totel [0 [Water [0 ['Water [0 [\afer [0 [ Totwl [0 [Wafer [0 ['Wafer [0 ['Wafer [0 [Wefer [0 [ Total [0

AYIA YA YIA YA YA Y

AN L~

Y A Y A|Y A

i3

i '
Total [0 ['wafer [0 [Wwafer [0 wWafer | 0 [Water [0 [Wafer [0 [Wafer [0 | Total [0
Carrier2 Bufferl Buffer3 I WetStal I AlignLeft I SpinSta3 SpinStas SpinSta? Carrierd
| Handler H1 ‘afer Step |Hand\erH2 ‘afer Step |Hand\erH3 ‘Wafer Step

Time Warning

[temperature outof range 4[| Process:
(Heater SA/B Station 5

DMSO)

16:39:58 Heater

ltemperature out of range

(Heater 6A/B Station &

DMSO)

= Cormlt
L | - - | L | L | L

Back Forward| ‘ Dockl Dock2 Dock Al Undockl Undock2 Undock3

Program Status j Toolbar Status l User IColtwl Status
I | SSECUSA |Off-Line

Depending on the chosen Password Level, all or only some of the functions may be
available. Refer to the “Password” and "Edit User List" sections for detailed
information. The System is now ready to process production substrates.
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Warning on Wet Chemistry

Corrosive Chemicals

Exposure may result in serious
injury. Wear appropriate personal
protective Equipment

The VPSP Processor M3300/3400 uses Solvents and Acids that may be corrosive
and flammable. Only experienced, trained, 100% protected, Maintenance
Technicians should handle wet chemistry being provided to the M3300/3400.

VPSP recommends that the Tool be operated and tested with DI Water thoroughly
before applying Chemistry.

Baseline Chemistry

VPSP Systems are customized for each Customer. The VPSP Processor
M3300/3400 Solvent Tool has been characterized using Baseline Chemistries that
are specified in the Tool order and on the Plumbing & Instrumentation Diagram
(PID). A Safety Data Sheet (SDS) for each known Chemistry is supplied in Section
2 of the Safety and Maintenance Manual. Substitution of Chemicals can change the
behavior of the System.

Customer Responsibility

When the Customers choose to use their own Chemistry rather than the Baseline
Chemistry, they are responsible for thoroughly understanding the behavior and
hazards associated with the chemicals used. This includes understanding the
interaction of these chemicals and how they affect the System. It includes training
in the use of the System and the handling of these chemicals for Operators. Finally
it includes supplying safety information including Safety Data Sheets (SDS),
formally called MSDS, for each Chemical used so that they are available to
Operators and Maintenance Personnel.

23 September 2019 1-7



WaferStorm® & WaferEtch® Operation Manual \TCC‘CC) PSP
Section-1: Getting Started

Chemical Handling After EMO

In an emergency situation, activating the EMO may closes valves at both ends of
the Chemical Lines, therefore these lines may remain under pressure.

Corrosive Chemicals

Exposure may result in serious
injury. Wear appropriate personal
protective Equipment

Do not open the Chemical Lines or Process Chamber during an EMO situation. In
Tools with hazardous chemicals, if the EMO is activated during a process step, the
Chamber will contain these Chemicals.

After an EMO situation, follow proper maintenance procedures and allow the Tool
start-up to rinse the Process Chamber if configured as such. If further maintenance
or other action is necessary, depressurize the Chemical Lines under Software
control by executing a proper system shutdown.

It is recommended that:

Only properly trained Maintenance Personnel perform any maintenance on VPSP
wet processing equipment, plumbing, pneumatic, or electrical systems. Properly
trained is defined as a technician who is familiar with the options and layout of the
complete mechanical, plumbing, pneumatic, or electrical systems on which
maintenance is to be performed. Also, that the technician has been properly trained
on how to handle Hazardous Chemicals, and is familiar with the proper use of
Personal Protective Equipment. Proper training on Hazardous Spill Containment
and cleanup is also recommended.

That the Maintenance Technician contact VPSP in order to review the plumbing
system of the Tool in question with an VPSP qualified Service Engineer. The VPSP
Service Engineer can then help recommend the proper procedure to release stored
energy/chemical pressures which may be present within the VPSP Tool.

Once any required maintenance is complete, the start-up program rinses the Process
Chamber, the last used recipe is loaded, and the Tool is ready for processing wafers.
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Assumption of Liability and Disclaimer

Check with the factory prior to the use of other chemicals.

/\ CAUTION

APPROVED CHEMICALS ONLY
The M3300/3400 and its components have been designed to be used
with only specific chemicals; use of unapproved chemicals may
result in product failure, damage, or personal injury, including death.

Prior to use, any chemicals (including changes in proportions in existing mixes)
used with the equipment should be approved by VPSP. Failure to obtain the prior
written approval of VPSP for the use of a chemical, or a combination of chemicals,
with the equipment shall result in all warranties becoming null and void.

Customer assumes liability for all injuries or damages caused by leaks, splashes,
sprays, or other discharges of chemicals used in conjunction with the equipment.
Customer assumes responsibility for ensuring that appropriate protective gear is
worn by employees and other individuals who may operate, service, or otherwise
come into contact with or enter the vicinity of the equipment.

UNDER NO CIRCUMSTANCES SHALL VPSP BE LIABLE FOR ANY INJURIES, INCLUDING
WITHOUT LIMITATION, PERSONAL INJURY, DEATH, OR ANY DAMAGES, DIRECT,
CONSEQUENTIAL, PUNITIVE, OR OTHERWISE, BY REASON OF ANY LEAKS, SPLASHES,
SPRAYS, OR OTHER DISCHARGES OF CHEMICALS USED IN CONJUNCTION WITH THE
EQUIPMENT, NOR BY USE OF THE MACHINE IN ANY MANNER NOT SPECIFIED BY THE
MANUFACTURER.

Hardware

The PC that supports the M3300/3400 Tool is a dedicated PC that is solely for the
operation of the M3300/3400 Tool. The Network Interface Card will be supplied
by VPSP as part of the PC that is running the M3300/3400 Tool.

Software

Any Software that is loaded on the PC for the M3300/3400 should be loaded by
VPSP or with the approval of VPSP. There are several types of Software that are
known to create problems. Screen savers and some games will cause problems.
These should never be loaded onto the PC. Some Customer Local Area Networks
are set up to use the anti-virus Software in the PC to do self-scan for certain file
types. This will interfere with the operation of the Tool. There are other ways of
ensuring network safety, and this may require a discussion with VPSP’s technical
support group.
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In order to limit problems, VPSP has created a Policy for Network Connections.
We ask that each Customer read this, sign it, and fax a copy to VPSP at:

+1(215) 328-9410

A copy of this form can be found in “Forms for Customer to Sign” folder on the
CD/DVD-ROM Disk.
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2: Software Basic
Operations

General

All "Windows" rules can be applied. You can open, minimize, maximize, or close
Windows. Some Windows cannot be resized. If you try to close the main Window,
a pop-up Window will ask if you are sure you want to close the program.

Veeco PSP - Process

@ Are you sure you want to quit the
program?

es Mo

A number of Windows can be displayed at the same time. Pull-down Menus can
be accessed normally. Clicking on any of the Toolbar Buttons (when available) at
the bottom of the Main Window will perform various tasks.
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Folders and Files

2-2

Folder Structure

The Folder structure is as follows:

C:\Program Files\SSEC

\Archive
\BACKUP
\Bin

\Bmp
\Components
\Data

\Doc

\Flash Programmer
\Ini

\Log
\ProcessView
\Recipe

\Servo

Folder Groups

Veeco | v

We differentiate the different folders into several groups:

Data

BMP
Software

Log
Archived Log
Trace

Other

Data Folders: Ini, Recipe, Servo

The data folders are different for each Tool. The files in
specific hardware and behavior of the Tool.

these folders describe the
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BMP Folder: Bmp

This folder is usually different for each Tool. The Bmp Folder contains a set of
picture files that can be used for display purposes in the Software.

Software Folders: Bin, Components

These folders should be the same for all Tools running a particular version of
Software. The Bin and Components folders contain compiled code.

Log Folders: Log, Ini, Recipe, Servo

These folders are different for each Tool. The files in these folders include all the
log folders plus the folders that describe the specific hardware and behavior of the
Tool. Most problems that occur with the Tool may be diagnosed by examining the
contents of these folders.

Archived Log Folder: Archive

This folder contains all the archived log files.

Trace Folder: Data
This folder contains any data that has been collected by the Software.

Other Folders: Doc, Flash Programmer, ProcessView

These folders aren’t really a group — they are just the folders that don’t fit into the
other categories.

Folder and File Descriptions

Archive

This folder contains all the archived log files.

BACKUP

The Backup Folder may be used by anyone (Software, technical service, or
manufacturing personnel) to make backup copies of any of the folders before
making changes. When a new Software version is installed, backup copies of some
Software files are automatically written into this folder by the Software.

Bin
The Bin Folder contains the Software executable files, the compiled help metafiles,
and various other support files.
Examples:
Process.exe — Process Program
SSECMaint.exe — Maintenance Program

ZipArchive.exe — Archiving program
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BMP

Proc.chm — Process Software help file

Error.txt — Error code messages and their indices

The BMP Folder contains icon (.ico), bitmap (.bmp), and photo (.jpg) files.

The icon files are used to display icons on the Toolbar Buttons. They are specified
in the Toolbar.def file.

The bitmap or photo files are used in the Tool representation on the main screen of
the Process program. These files are pictures of the different stations, such as the
Wet Station, Alignment station, Brush Boxes, Spin Chambers, etc.

Components

Data

Doc

The Components Folder contains Software libraries called by the executable
programs in the Bin directory.

The Data Folder contains any Software collected data files. Files created by using
the data Trace feature (.csv) or video files created from WaferChek (.avi) are stored
here.

The Doc Folder is for technical service documentation, such as plumbing diagrams,
electrical schematics, and assembly drawings.

Flash Programmer

Ini

Log

The Flash Programmer folder contains Software for downloading new firmware
into the hardware modules. It may also contain specific firmware version (.hex)
files.

The Ini Folder contains initialization files. Most of these contain hardware device
descriptions. Some of these contain setup information for the Software or Tool
specific initialization sequences.

The Log Folder contains Log files created by the Software. These are time stamped
ASCII text files which can be read by any appropriate program. Unless otherwise
specified the present (active) file and one backup (.bak) are maintained. The active
file is renamed with a “.bak” extension and new log file is created.

Buddy.log.

This log contains a log of the messages that are sent between the computers on dual
PC Tools.

capture.log.
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This contains data collected from Alignment sensors and Wafer Mapping sensors.
EPD.log.

This file the error and status of the WaferChek end-point detection feature.
EPT.log.

This file keeps track of the state of the various stations of the Tool.
Limits.log.

This file records when the limits.ini file is read or re-read into the Software. Only
exists on Tools where multiple handlers may have overlapping operating areas.

Message.log.

This file is the main log file — it logs when the Tool is initialized, when a run cycle
begins and ends, errors, etc. This file is written until it becomes 1.27 Mb in size
(small enough to fit on a disc). Then a new one is opened and the previous one is
closed with a “.bak” extension and also copied to the Archive folder where the log
filename has the date and an index number appended to it. The message logs are
archived forever.

Model.log.

This file records the state of high level subsystems. The contents of this file are
maintained for one week.

Motor.log.

This file logs the accuracy of motor moves. The contents of this file are maintained
for one week.

ProcessDB.log.

This file records when the process database interface is running.
S2 .logs.

These are log files created and maintained by the SECSGEM interface.
Sequencer.log.

This is a debug log file. It contains all the commands executed from the Def files.
This file is written until it becomes 1.27 Mb in size (small enough to fit on a disc).
Then a new one is opened and the previous one is closed with a “.bak™ extension
and also copied to the Archive folder where the log filename has the date and an
index number appended to it. The sequencer logs are archived for one week.

SSECComm.log.

This file logs communications errors that occur between the PC and the VPSP
Hardware network. You can also configure the Software to load ALL commands
sent over the network by selecting “Tools/SSECComm/Options/Settings/Logging
Enabled”.

Vision.log.
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The vision.log file records each instance that the Software makes requests to the
frame grabber board on systems that have vision. The date, time, address accessed,
the command sent, and the time that a vision acquisition takes are recorded.

Wafer.log.

This is started by checking the wafer log option on the main screen. If this is
checked, it will log exactly how much time a wafer spends in each chamber. This
is important for Customers concerned about how much time a wafer spends in a
wet station. It can also be used to calculate the total throughput per cassette or
wafer. Lot ID numbers can also be captured. This file is written until it becomes
1.27 Mb in size (small enough to fit on a disc). Then a new one is opened and the
previous one is closed with a “.bak” extension and also copied to the Archive folder
where the log filename has the date and an index number appended to it. The wafer
logs are archived forever.

WaferMap.log.

This contains the results of Wafer Mapping calculations.

Infranor.log.

This logs the commands sent between the Infranor motors and their controllers.

ProcessView

Recipe

Servo

The ProcessView Folder contains the ProcessView Software and its support
libraries.

The Recipe Folder contains the definition files (.def) and their respective recipe
files (.prs, .hnd, .tbr, .prg, and .I1tw) that describe how the Tool will behave. Recipe
and Definition files are Tool-specific and reflect the hardware that is part of the
Tool.

Function.def. Instructions for the Process (*.prs) and Purge (*.prg) recipes
Handler.def. Instructions for the Handler (*.hnd) recipes
Light.def. Instructions for the Light Tower (*.1tw) recipes

Toolbar.def. Instructions for the Toolbar (*.tbr) recipes

The Servo folder contains the servo tuning parameter files (.srv), the Tank I/O
module parameter files (.tio), and the heater module parameter files (.htr).
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Keyboard and Mouse Usage

The M3300/3400 is designed to be operated with both a mouse and the keyboard.
All operations can be performed on both. Entering text using the mouse can be
performed using the On Screen Keyboard available from the Accessibility section
of the Windows Accessories. Both methods of operation are described below.

Keyboard Usage

Menu Bar Selections

These can be made by pressing and holding the "ALT" key and pressing the
underscored letter in the desired menu. The selected menu will then appear. To
select a particular item, press the highlighted letter of that item on the menu list. An
alternative technique, once the menu list is displayed, is to use the cursor keys to
highlight the desired selection and press the "Enter" key. To exit a menu screen,
press the "Esc" key.

Entering Numeric Data

Use the cursor keys to position the flashing screen cursor on the number to be
changed. Use the numeric keys to enter the new number. When complete, press the
"Enter" key. You will notice that when the first number key is pressed, the numeric
field will highlight, indicating where data is being input. The field will remain
highlighted or selected, until the "Enter" key is pressed.

Entering Other Data

Other data entries may require typing in filenames, entering comments, answering
Yes/No requests, or entering production data like wafer IDs. Use the keyboard as
normal or press the <Enter> to select the highlighted option.

Mouse Usage

Menu Bar Selections

This is accomplished by maneuvering the cursor to the desired menu name at the
top of the screen. Press and hold the left mouse button. While holding the button
down the selected menu will appear. Continue to hold the button down and move
the cursor down to the desired menu selection. When the selection is highlighted,
release the mouse button and the highlighted selection will automatically be
opened. To exit a Window, Click on the Windows “X” button as normal.
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Entering Numeric Data

Numeric data is entered by moving the cursor to the desired field, and entering the
number using the On Screen Keyboard. Some numeric fields may have slider bars
to change the value or sets of arrows and double arrows (<< <>>>). These can be
clicked on to make the value greater (> >>) or smaller (< <<).

Entering Other Data

Move the cursor to the data field. Other data entries may require typing in
filenames, entering comments, answering Yes/No requests, or entering production
data like wafer IDs. Use the On Screen Keyboard or click on the default value to
select the highlighted option.
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Security Operations

Setting Up Users Accounts and Passwords

Concept

User Accounts consist of two tables: Roles and Users. A Role consists of a Role
name plus a list of privileges that are available to that Role. A User consists of a
User name plus the Role that is assigned to the User.

User Privilege Configuration 5[
Current User
’7User Mame: ACCOUNT Logged in at: 2/23/2007 8:53:11 AM
User Accounts T
Privileges % Roles Account Supervisor Default Operator ‘ Supervizor Adrinistrator Operatar
T oolsAw aferChek = b3 b3
T aalz aferChek M aferChek. 5 w w
Process Monitor
Tools AW aferCheck A aferT hin State 5 w w
Dretector
Tools Lot 1D Info = b3 b3
Tools/SECS2 Interface " A A
Tools/Tune Servo Matar = b3 b3
T oolzS W afer Map Data Analysiz ks = =
Tools/Performance Meter = b3 b3
Tools/Data Trace = b3 b3
Tools/Test Sequence b
T ools/T ank Configuration b *
Tools/D5P Diagnostics * x
Optiong b * *
Options/E nterLotlD ® k3
Minirnize: M ain wWindow = b3 b3
Station/Disable ® bl bl
Station/Properties/E dit b * *
Station/Properties/Save b * *
Edit Level 0 2 a 1 2
1.8,1000-1934, 1.8,1000-1999,
Error Range 2500-2599, 2800-2599,
3000-3339 3000-3333
Login Logout Llose
A Role is defined by the Role Name and the list of privileges that are available to
the Role.
Privileges

There are three types of Privileges: Screen Capabilities, Edit Level, and Error
Range.
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Screen capabilities

This is a list of menu items and buttons that can be enabled on a per-Role basis.

Some examples of screen capabilities are:

File menu item

File/New menu item

File/Open menu item

(etc. all the menu items in the File menu)

(Plus all the other menu items from the Process main menu)

(Plus some options for individual screens. For example, there will be screen
capabilities that define whether the Motor screen is view-only or if Motors be
activated. There will be a capability to define whether Motor properties can be
edited.)

Edit Level

The Edit Level is a number used to determine which parameters can be edited in a
recipe.

Edit Level = 0 means that all recipe parameters can be edited by this role.

Edit Level = 1 means that only recipe parameters that have a security code of 1 or
greater can be edited by this role. The security code is defined in the definition file.

Edit Level = 2 means that only recipe parameters that have a security code of 2 or
greater can be edited by this role.

An Edit Level of zero is the most powerful level. The higher the edit level, the less
powerful it is.

Error Range

The Error Range is a list of individual error numbers and error ranges that this Role does
NOT have ability to acknowledge and resume the equipment.

Predefined Roles

There are two predefined roles that are built in to the Software: Account Supervisor
and Default Operator.

Account Supetrvisor

The Account Supervisor is the only role that is capable of editing user accounts.
The Account Supervisor can add and delete users. The Account Supervisor can
add and delete roles, and assign specific privileges to a role. By default, the
Account Supervisor has all privileges.
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Default Operator

The Default Operator is associated with the predefined DEFAULT user. The
DEFAULT user will be logged in when no one else is logged in. By default, the
Default Operator role has limited privileges.

Other Roles

Software that is upgraded from the old user account system will automatically have
the roles that were previously hardcoded in the Software:  Supervisor,
Administrator, Operator. These roles can now be edited and deleted, if desired.
New roles can be added.
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Users
% User Privilege Configuration |
r Current User
Usger Mame: SSECUSA Logged in at; 242372007 2:09:24 P
User Accounts T Rale Definitions
User Name | Pazsword | Role | Timeout [minutes]
SSECUSA o e Account Supervisor 0
DEFALLT Diefault Operator 0
a . e Adrministrator 1]
o e Operataor 0
R i Supervizor 0

Login Logout Cloze

Predefined Users
There will be two predefined users: SSECUSA and DEFAULT.

SSECUSA

The SSECUSA user has the role of Account Supervisor. Only an Account
Supervisor can edit user accounts.

DEFAULT

The DEFAULT user has the role of Default Operator. The DEFAULT user will be
logged in when no one else is logged in.

User Account properties

User Name

Each user must have a unique name.
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Password

Each user is required to have a password EXCEPT for the DEFAULT user. The
password can be changed by the user. If a user forgets their password, then the
SSECUSA user can delete the user’s password. The next time the user logs in, he
or she will be prompted to create a new password.

Role

Each user will be assigned a Role, as defined in the Role table. More than one user
can have the same Role. For instance, there can be several Operators.

Timeout

The Timeout value is the number of minutes of idle time until the user is logged out.
When logged out, the current user becomes the DEFAULT user. “Idle Time” means the
time the user interface is idle, that is, the user is not doing anything.

Details
File

The user account data will be stored in a file called “UserAccount.lst”. This file
will be encrypted, so that it cannot be viewed and edited outside the Software.

Special Cases
UserAccount.ist file is present

If the UserAccount.lst file is present, then the Roles and Users will be read from
the file without change.

User.Ist file is present (UserAccount.ist file is not present)

The User.Ist file is the old user account file. If the new account file is not detected,
then the Software will automatically create the Roles of Account Supervisor,
Default Operator, Supervisor, Administrator, and Operator. It will assign the users
from the User.Ist file to the correct roles. This should make the new User Account
implementation backwards compatible with the old implementation.

No user file is present

If neither the old or new user account file is detected, then the Software will create
the default Roles (Account Supervisor and Default Operator) and Users (SSECUSA
and DEFAULT). The first time a user logs in to the Software, they must log in as
the SSECUSA user and assign a password. They can then create other Roles and
Users as desired.
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Reinstalling Software

Reinstalling the Software only installs the operational parts of the Software and
does not install the data files — the Tool specific hardware initialization and
definition files. They must be restored using the ZipExtract program and having
the appropriate zipped files. This is described later.

You can reinstall the SSEC Software from the CD that is included in the Safety
and Maintenance Manual. Insert the CD in the CD drive of the PC. Open the
“Final Docs for CD-ROM” folder, next open the “Software” folder, Open the
folder that starts with a “7”, for example “7.37.0”. Open the “Disks” folder and
double-click the “Process Setup.exe” file. This will install the SSEC Process
Software version that was on the Tool when it was shipped.

If you also need to install the SECSGEM interface Software, from the Software
folder open the folder that starts with a “3”, for example “3.13.10”. Then open
the “Disks” folder and double-click on the “Setup.exe” file. This will install the
SECSGEM interface Software version that was on the Tool when it was shipped.
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Updating Software

Software Updates via CD

Follow the same procedure as described above in “Reinstalling Software.”
However, prior to performing the Software update, ZipArchive the Software and
the data files and save the resulting files into the backup folder. This will allow
you to revert back to the old Software version if a problem occurs during the
upgrade process or if the new version has a bug or compatibility problem.

Software Updates via Email

If you received new Software via e-mail, you should do whatever the e-mail says
to install it. Generally, Software updates are e-mailed in a zipped file, sometimes
with an extension other than “.zip”. This is because some e-mail servers will
exclude files with specific extensions. This may require re-naming the e-mailed
filename. However, prior to performing the Software update, ZipArchive the
Software and the data files and save the resulting files into the backup folder. This
will allow you to revert back to the old Software version if a problem occurs during
the upgrade process or if the new version has a bug or compatibility problem.
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Backing Up and Restoring Software

Backing Up Software

Following are a few different procedures for backing up Software, depending on
what you want to accomplish. These utilize the “Zip Archive” executable program
(ZipArchive.exe) which can be accessed either from within the SSEC Process
Software or directly from the C:\Program Files\SSEC\Bin folder.

Backup of the data files residing in the “C:\Program files\SSEC\Ini” and
“C:\Program files\SSEC\Recipe” folders. These are the hardware specific
initialization files and the operational recipes with their respective definitions.

It is advisable to back up these folders at least once a week.
To back up the data files:

Click on the “File” menu item, which will open a Pull-down Menu, and
click on “Save Log”.

) process - veeco psp
File Edit RunType Initialize Setup Configuration Tools Options User Help

Save Log
Backup Utility

Print b : o
Print To Fiie » Buffer2

Wi'afer IT

Exit

Loaded Recipes:
A Y A Y

LOF_4.prs
DIW Purge.prg
LOF_4.hnd
Buttons.tbr
LitRec. ltw

5t5 Counter

Wi'afer IT

This will open the following 2 Windows.
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ZipArchive

Archive log files to
'C:\Users\Public\Documents\SSEC\SSECLog_00000_20180330_181446.zip'?

Click YES to continue.
Click NO to select other options.
Click CANCEL to quit.

I T I

ChUsers\PublichDocuments\SSEC
SEECLog_00000_20180330_181446.zip

Click on the “No” button to select other options. Click off the “Log Files”
selection and click on the “Data Files” checkbox as below.
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™) ssec zip Archive _ [T x]

Software Fath: CAProgram Files (x86)\ssec
tachine Files Path: ChlsershPublichDocumentsy S5EC

—Files to Archive

[~ Data Configuration Files (Ini, Recipe, Servo)
[~ BMP Files (Brap)
[ Software Files (Bin, Components)

[ Log Files (Lag, Ini, Recipe, Servo)

[ Archived Log Files [Archive)

[ Trace files (Data* cov* hak)

[~ MapperFilas (Datal Mapper)

[~ Other ChlUsers\PublichDocuments\SSEC Browse |

— Options
[ Splitinta multiple files thatwill fit on Floppy disk (1.4 M)

l_ Include subdirectories

— Destination

Directory, IC:\USers\PubIlc\Documents\SSEC Browse |

File MName: |55ECLog,nunun,2m803307181518.3;3

Archive Cluit |

In the Destination Directory panel, click on the “Browse” button to specify
a destination — this can be the C:\Program Files\SSEC\BACKUP folder, an
external USB memory stick, or any other valid destination or storage device.

If you are backing up to 1.4 Mb floppy discs, be sure to check the “Split
into multiple files that will fit on Floppy disk™ checkbox in the “Options”
panel. The Software will prompt you to label enough disks to save the
backup and prompt you when to enter each disk.

If you have created subdirectories in any of your data folders (Ini, Recipe,
or Servo), you may include them in the backup also by clicking on the
“Include subdirectories” checkbox in the “Options” panel.

Click on the “Archive” button to create the backup zip file. A small
Window will pop-up when the process has completed.
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ZipArchive E

Zip Archive complete
S5ECLog_00000_20180330_181848.zip

OK

Click on the “OK” button, closing the “complete” Window, and then click
on the “Quit” button to close the “SSEC Zip Archive” Window.

Backup of the Software files residing in the “C:\Program files\SSEC\Bin” and
“C:\Program files\SSEC\Components” folders. This should be done prior to
installing any new Software versions.

Follow the above directions, except click off the “Log Files” selection and
click on the “Software Files” checkbox as below.

™) ssec zip Archive = [=]x]

Software Path: C:\Program Files (x86)\ssec
Machine Files Path: ChUsersiPublicDocuments\ SSEC

—Files to Archive
[ Data Configuration Files {Ini, Recipe, Serva)

[~ BMP Files (Brmp)

v Software Files (Bin, Components)

[ LogFiles (Log, Ini, Recipe, Servo);

[~ Archived Log Files (Archive)

[ Trace files (Data® csv.* hak)

[ Mapper Files (DataiMapper)

[~ Other CAUsers\FublichDocuments\SSEC Browse |

— Options
[ Splitinta multiple files that will fit an Floppy disk (1.4 k)

[ Include subdirectories

—Destination

Directory: IC.\Users\PubIic\DDcuments\,SSEC Elrowsel

File MName ISSECSW_DDDDD_ZM80330_182031.zip

Archive Quit |

For more complete information about using the Zip Archive utility to backup SSEC Software,
refer to “Zip Archive Procedure” later in this chapter.
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Restoring Archived Software

Open the C:\Program files\SSEC\bin folder and double-click on the
“ZipExtract.exe” file. The ZipExtract Window will open.

& Zip Extract m

File Actions

—Zip File

Al zip

—Exiract To
" Current Faolder

@ in: ¢ CUsers\PublictDocuments, SSEC

(" L:Evergreen Folder
(" 5 Sealer Folder

" Selected Folder

" N: Folder

Extract |

In the top “Zip File” panel of the Window you will see the current default path as
to where the archived zip file will be extracted from. You can change this to extract
the file from a different source folder by clicking on the “File” menu item at the top
of the screen, and then clicking on the “Open” selection.

File Actions

Find the “.zip” folder you wish to restore (i.e., SSECData.zip or SSECSW.zip),
open it and it will be displayed in the “Zip File” panel as below. Click on the
“Install Folder” radio button. This will display the default location for all SSEC
Software files — C:\Program Files\SSEC. Click on the “Extract” button to start the
restore.
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X

“wr Zip Extract
File  Actions
Zip File
C:“Program Files\SSECABACKIUPASSECSW zip

Extract Ta
Current Folder

Inztall Falder C:\Program FileshS5EC

5: Sealer Folder

~
i+

i L: Evergreen Folder
=

" Selected Folder

~

M: Falder

Extract

A small Window will open to ask if you want to overwrite the existing files.

BinWixInterop.OlectraChart2D. dil [E|

Crewrite existing Files?

Mo Cancel |

Having previously made a backup you can click on the “Yes” button. If the process
Software is running you will not be able to extract all the files. A small Window
will pop up and explain that the target file(s) cannot be accessed.
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Skipping Bin\Process, exe
Zannot access target file or Folder.

Cancel

Click on the “Cancel” button, another small Window will confirm the fact.

Operation aborted by user,

Click on “OK”, close the SSEC Software, and click on the “Extract” button again.
The process will start and you should see the process extracting files as they will
be displayed at the bottom of the Window.

| e

Estracting ComponentzsS ealerltlities. ooy

During this process a small Window will open for you to confirm that the
ZipExtract.exe file cannot be accessed (because it is running).

Skipping BinZipExtract, exe
Zannot access target file or Folder.

Cancel

Click on “OK” and the process will continue. When it is finished there will no
longer be anything displayed at the bottom of the “Zip Extract” Window. This is
the only indication that the process has completed.
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Zip Archive Procedure

The purpose of the “ZipArchive.exe” program is to combine and compress the
various groups of files into one file (.zip) which can be stored or e-mailed. The
resulting file can be extracted using the “ZipExtract.exe” program or can be opened
by Windows. Its most useful application is to archive the Log files and e-mail them
to VPSP for examination. The majority of problems that are encountered by the
Tool user can be determined by examining the log files.

As stated before in the “Backing Up Software” section, the “ZipArchive.exe”
program can be accessed either from the “File” menu or from the C:\Program
Files\SSEC\Bin folder. The “SSEC Zip Archive” Window is shown below.

™ SSEC Zip Archive

Files to Archive
| DataFiles [In, Recipe, Servo)

[~ BMP Filez [Bmp]

| Software Files [Bin, Components)
|v Log Files [Log, Ini, Recipe, Serval
[~ Archived Log Files [Anchive)

[ Trace files [Data * cav,” bak)

[ Other  C:Mtemp zip folders Browse

Optiohs
[ Split inta rmutiple files that will fit on Floppy disk (1.4 bb)

[ Include subdirectaories

Dreztination Directon

| C:4Program FilestS5ECABACKUP Browese

Archive Quit ‘

There are seven possible choices available in the “Files to Archive” panel. One or
more can be selected. Each selection will result in the creation of a zipped file for
each. The choices are: Data Files, BMP Files, Software Files, Log Files, Archived
Log Files, Trace files, and Other; the resulting files created will be named:
SSECData.zip, SSECBMP.zip, SSECSW.zip, SSECLog.zip, SSECArc.zip,
SSECTrace.zip, and SSEC.zip respectively.
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Explanations of the seven choices are found previously in this chapter in the “Folder
Groups” section.

If the “Split into multiple files that will fit on Floppy disk (1.4 Mb)” option has
been checked the resulting files created will have a “.zip” extension for the first file
and “.Z**” extension for each subsequent file where the “**” will be a two digit
number starting with 01 (i.e. — “.Z01”, “.Z02”, etc.).

Using the “Log Files” as an example:

Double-click on the ZipArchive icon in the C:\Program Files\SSEC\Bin directory
to run the “ZipArchive.exe” program. The “SSEC Zip Archive” Window will open.

™| SSEC Zip Archive

Files to Archive
[ Data Files [In. Recipe, Sera)

[ BMP Filez [Brp]

[~ Software Files [Bin, Components)
v Log Files [Log. Ini, Recipe, Serval
[ Archived Log Files [Archive)

[ Trace files [Data *.csv.” bak)
[ Other  CA\George\Photoz\bazs Jan 20084 Browse

O ptionz
[ Split inta multiple files that will fit on Floppy disk (1.4 kb)

[ Include subdirectories

Destination Directony

|E:'\F'rngram Filesh 3 SECHBACKUP termp Browse

| drchive | Qut ‘

Click in the “Log Files” checkbox and uncheck any others that are selected. Select
any options by clicking in the appropriate checkbox. In the “Destination Directory”
panel either type in a destination or use the “Browse” button to specify an
appropriate destination for the resulting zipped file or files. If the destination
directory does not exist a Window will open stating that and you will be prompted
if you would like it to be created.
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Ziphrchive

Destination directory does nok exist, Do wou wish ko create 'Ci\Program Files)SSECIBACKLUP temp'?

Mo Cancel

Answer appropriately and the action will be completed. As before, when the
program has completed, a small Window will pop up.

ZipArchive [z|

Zip Archive complete
SSECLog.zip

Click on “OK”, closing the Window and then click on the “Quit” button to close
the Zip Archive program.
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PC Network Policy

If an VPSP Equipment PC is connected to the company Local Area Network
(LAN), the following actions are recommended:

23 September 2019

The PC Windows Firewall should be turned ON.
It may be necessary to add exceptions for functions that use the network,
such as the SECS interface.

Windows Automatic Updates should be turned OFF.
The reason is that automatic updates can interrupt or reboot the PC.

Windows updates should be performed manually as part of the maintenance
schedule. To perform Windows updates:

o Close the Process Software
o Start Internet Explorer
o Enter in the address bar: update.microsoft.com

o In the update screen, click the Express button

Antivirus Software should be installed on the PC. Any well-known,
reputable antivirus Software should be acceptable.

If the antivirus Software performs real-time virus scanning, it should be
configured to exclude the SSEC directories (C:\Program Files\SSEC and
subfolders).
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Veeco m™

Online Help

You can access help topics at any time while you are operating the equipment by
simply clicking on the “Help” Menu and selecting “Help Topics”.

ﬂ Process - Veeco PSP

Fle Edit RunType Initalize Setup Configuration Tools Options User | Help

Run Type LOF_4.hnd
Handler: Stack Handler

Customer Support...

Process Monitor About Veeco PSP Process...

Heater 1 WetStation 1 From Count by
To WAFER

Handler Setup

Then:

e (lick the “Contents” tab to search through a table of contents for the specific
Help topic you are looking for. Click on the Book icons to see chapters and
their respective contents. The information will be displayed in the area to
the right.

E? Veeco PSP Process
" = =

Hide Locate Back Forward Print

i |Iﬂdex I §eamh| Menus - general :I

- To operate with menus you can use both a keyboard and a mouse (or a trackball).
-l Main Scree - "

-l Menus
o [2] Menus - general

-4 Controls
-4 Process Monitor
Q Information Fields
-8 Model
Q Stations

:I--Q File menu

@ Edit Menu

e Using keyboard: press Alt button along with an underlined letter in the desired
menu name.

e Using mouse or trackball: place a cursor on the desired menu name in the
menu bar and click the left button.

2@ Run Type Menu
:I--Q Initialize Menu

:I--Q Setup Menu

+. @ Configuration Menu
:I--Q Tools Menu

:I--Q COptions Menu

:I--Q User Accounts
2@ Device Configuration
:I--Q Features

@ Utiliies

2@ General Information
+. @ Vision Applications

[ O O OO O O O = O O O O O e O

Note 1: For File Menu you can place a mouse cursor on any free space of the Main
Screen (except the Process Monitor, Model frames, and control buttons) and click
right mouse button.

Note 2: Access to some menu operations depends on User Level.

| |

Or

e Click the “Index” tab to search for topics by using an index of Help subjects.
Highlight a topic in the listbox or type a keyword into the field and press
the <Enter> key or click on the “Display” button to see a list of topics.
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E? Veeco PSP Process !ﬂm

s 2 &
Hide Locate Back Forward Print

Contents  Index |§ean:h | :I
Tvoeinthe k 1o fnd Menus - general

to find: .

. " To operate with menus you can use both a keyboard and a mouse (or a trackball).

Solenoid

® Using keyboard: press Alt button along with an underlined letter in the desired
menu name.

Station
Station List

Status Display e Using mouse or trackball: place a cursor on the desired menu name in the
Synthetic Model

THb menu bar and click the left button.
Tank

Teach

TestPrasent Note 1: For File Menu you can place a mouse cursor on any free space of the Main
Thermocouple ’ P

Theta Screen (except the Process Monitor, Model frames, and control buttons) and click
Timeout right mouse button.

toolbar
tools menu
Trace
train mode

training [%
Tune J
Tuning

Units

Vidan LI

Display |

Note 2: Access to some menu operations depends on User Level.

| |

A “Topics Found” Window will open with a listing of topics.

Topics Found m

Click a topic, then click Display.

Title | Location |
Solenoid Names

Solenoid Properties Process

Solenoid Screen Process

Display I Cancel

Highlight the title by clicking on it and click on the “Display” button. The
selected topic will be displayed.
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=
Hide Locate Back Forward Print

Contents Index | Search |
Type in the keyword to find

Solenoid

Station
Station List
Status Display
Synthetic Model
Tab

Tank

Teach
TestPresent
Thermocouple
Theta

Timeout
toolbar

tools menu
Trace

train mode
fraining

Tune

Tuning

Units

Vidan

|
=
Display |

Solenoid Names

Actuators

BrClampl Double-sided brush 1 clamp
BrClamp2 Double-sided brush 2 clamp
ChlDoor Chamber 1 Door open/close
Ch2Door Chamber 2 Door open/close
ChuckVac1 Chamber 1 Chuck Vacuum
ChuckVac2 Chamber 2 Chuck Vacuum
InHold Input Cassette holding bar
OutHold Output Cassette holding bar
PadVacl Paddle 1 Vacuum

PadVac2 Paddle 2 Vacuum

PadVac3 Paddle 3 Vacuum

Shieldl Chamber 1 Skield up/down
Shield2 Chamber 2 Shield up/down
WetLoad Wet Station Load

Dispenses

1Arm1_A Chamber 1 Arm 1 Dispense A

1Arm1_B Chamber 1 Arm 1 Dispense B

1Arml_C Chamber 1 Arm 1 Dispense C
1Arm1 D Chamber 1 Arm 1 Dispense D
1Arml_E Chamber 1 Arm 1 Dispense E
1Arm2 A Chamber 1 Arm 2 Dispense A

| |

Or

Click the “Search” tab to do a full-text search to look for specific words or

phrases.

E? Veeco PSP Process

S
Hide Locate Back Forward Print

Contents | Index Search |
Type in the keyword to find:

|Wet Station|
List Topics

Select Topic to display:

)= |

Menus - general
To operate with menus you can use both a keyboard and a mouse (or a trackball).

e Using keyboard: press Alt button along with an underlined letter in the desired
emnu name.

¢ Using mouse or trackball: place a cursor on the desired menu name in the
memu bar and click the left button.

Note 1: For File Menu you can place a mouse cursor on any free space of the Main
Screen (except the Process Monitor, Model frames, and control buttons) and click
right mouse button.

Note 2: Access to some menu operations depends on User Level.

B
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Type a word or phrase into the keyword field and click on the “List Topic”
button. The topics will be displayed in the lower left field. Highlight the
desired selection and click on the “Display” button. The topic will be
displayed on the right.

E? Veeco PSP Process !ﬂm
& 2 &

Hide Locate Back Forward Print

Initial Temp =]
S h
gonmems| = E | Setting applied to the Heater during initialization
Type in the keyword to find: Low Temp
[Wet Station If non-zero, a warning can be generated if the actual Heater temperature is

less than this value.

List Topics | High Temp

If non-zero, a warning can be generated if the actual Heater temperature is

SeElEEDeEp; greater than this value.

[EETARECIToN, | | Bandwidth |
Killing Wafer For the older style heater controller (1000852/1000853) modules (firmware
Maodel versions H2xx):
Motor Limits Control Bandwidth, in degrees C. Increasing the bandwidth causes a

Motor Names
RECIPE
Recipe information

slower response time, but less overshoot. Typical values are:
DI Water Heater = 10

Rescue Wafers Solvent Heater = 50

S HPC Heater =50
olenoid Names et

Station Properties Ve Heater = 50

For all heater controllers (old and new) Bandwidth setting is added to the set
temperature during the heater Pulse On Time and subtracted from the Set
Temperature during the Heater Pulse Off Time.

On the new heater controllers (1000854) with firmware versions H3xx a
typical value would be = 10, for all heater types.

Display Pulse On Time
Time in seconds to pulse power on with HtrPulseOn command ;l

If the help information is too small or too large for you to easily read it, you can
change the font size:

In the Help topic Window, click Options.

To change the font size, point to Font, and then click Small, Normal, or Large.

NOTE
When you change the font size, it affects only the Help file you are using

If you want to print out a help topic:
In the Help topic Window, click Options.
Click Print Topic.
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To get the present Software version running on the Tool:

From the “Help” menu select “About SSEC Processor”.

B process - veeco psp

Fle Edit RunType Initialze Setup Configuration Tools Options User | Help

Run Type LOF_4.hnd e
Handler: Stack Handler Customer Support...

Process Monitor Handler Setup About Veeco PSP Process...

Lm b A Ul Cbmbimm A

A small Window will open displaying the Process Software version number
and its creation date and time.

ﬂ About Veeco PSP - Process B

Veeco

Precision Surface Processing

Process v7.64.25
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Windows XP User Accounts

Purpose

The Customer wants to block the operators from being able to edit any of the recipe
files from Windows, for example using Notepad.

Solution

Set up Windows XP with two Customer accounts: OPER and ADMIN.

The OPER account runs at Windows XP “User” level. The OPER account can’t
edit any files in the “C:\program files” subdirectories.

The ADMIN account runs at Windows XP “Administrator” level. It has full
privileges.

The Process Software needs to run with Windows XP Administrator privileges, so
that it can write to Ini, Recipe, Log, etc. files.

The operator will log onto the PC using the OPER account. There will be a shortcut
on the OPER desktop to start the Process Software. The shortcut will ask for the
ADMIN password. Once the password is entered, the Process Software will start
running with ADMIN’s Administrator privileges. (It uses the Windows “RunAs”
command to do this.)
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Account Summary

User Name Password Privilege Notes

ADMIN admin Administrator Customer can change
the name/password

OPER no password Standard User Customer can change
the name/password

SSEC (secret password) Administrator CUSTOMER CANNOT
DELETE THIS ACCOUNT OR
CHANGE THE
NAME/PASSWORD. THIS IS
REQUIRED FOR Veeco PSP
SERVICE PERSONNEL.

Details

e Restore Point 1 — Before starting, set a Windows XP Restore Point, so you can roll back
if you get into trouble. Call it “Before creating OPER and ADMIN accounts”

e In Windows XP, set up three accounts:

o OPER —Runs at Windows XP “User” level. Default Password =" (no password).

This account is for the operator. The Customer can change this password. (Or
sometimes we use “oper” as the password.)

ADMIN — Runs at Windows XP “Administrator” level. Password = “admin”. This
account is for the administrators and supervisors. The Customer can change this
password.

SSEC — Runs at Windows XP “Administrator” level. Password = (See the
document “Windows XP User Accounts Secret Password.doc”. Hint: this is the
same password that we used to use on the old DOS Software.). This account is for
VPSP service personnel ONLY. The Customer CANNOT delete this account,
change the password, or even know what the password is. This account is required
to always be on any Tool that is set up with accounts.

e On the Operator desktop, create a shortcut to Process. For the target line, use:

RunAs /user:ADMIN “c:\program files\ssec\bin\Process.exe”

e Disable Power Savings — By default, a user level account has power savings enabled to
turn on the screen saver and turn off the disk drive after N amount of time. To change
this, log into the ADMIN account, give the OPER account Administrator privileges, log
into the OPER account, turn off the power savings, then log back into the ADMIN account
and remove OPER’s Administrator privileges.
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e Turn off “Fast User Switching” — We want users to have to close all the programs before
switching to another account, so that we don’t have multiple users trying to run the Process
program. To do this go to: Control Panel — User Accounts — Change the way users long
on or off — Uncheck “Use Fast User Switching”

e Restore Point 2 — Set a Windows XP Restore point after you have created the accounts.
Call it “After creating OPER and ADMIN accounts”

e Record Keeping— DON’T FORGET TO DO THIS! — On the N drive Release folder, make

a document called “Special Notes.doc”” and write down that this Tool was configured with
user accounts.

Comments

Normally, we set up the equipment PCs to run with one account that is
Administrator mode with no password.
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3: Menu Command
Descriptions

NOTE
Access to some Menu Operations depends on the User Level.

File Menu

Through this menu you can do all standard Windows operations with processing
files:

New - create a new recipe.
Open - open an existing recipe.

Save - save a recipe. Save command becomes available if at least one recipe has
been changed. If more than one recipe has been changed, All command becomes
available. It allows you to save all changed files by one click

Save as... - save a recipe with a new name, i.e., create a new recipe file and copy
an active recipe to it. New recipe becomes active.

Save Log — uses Zip Archive program to create compressed files.
Print - print a recipe.

Print to File — prints a recipe to an ASCII text file (.txt).

Exit - quit the application, prompts to save changed recipe.

Lower part of the File Menu contains filenames of loaded recipes. A checkmark
“v” on the left margin indicates that this recipe has been changed.

All but the “Save Log” selection contains submenus with recipe types to choose
from, they are:

e Process
e Purge

e Handler
e Toolbar

e Light Tower
Selecting the type will perform the operation on the presently loaded file.
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Edit Menu

This menu enables any one with the proper access to change parameters. Changes
to the Process (.prs), Purge (.prg) or Handler (.hnd) files refer to operational files.
Changes to the Toolbar (.tbr) file affect the Toolbar Button parameters. Changes
to the Lights (.I1tw) file alter how the light tower buzzer and colored light signals
are executed.

Choose the File type you wish to edit from the list:

e Process
e Purge
e Handler
e Toolbar
e Lights

This menu allows the user with the appropriate access level to use the “Edit”
Window to change any recipe file.

Using Edit Menu Commands to Edit a Recipe
File Editor

The Edit Window allows you to change any file recipe steps and their respective
parameters. Each type of file ((hnd. .prs, .prg, .tbr, and .Iltw) consists of a list of
Recipes each having a series of one or more steps containing selected functions for
each step, with the functions possibly having one or more parameters. Refer to
Section 7 for creating processing files.

=, Edit - C:¥Program FilesisseciRecipelExample. prs

Available functions Selected functions Function parameters ’T
Edit
Time |Time fsec] |3n_u " e
BufferSize Agitated, Del Functi
Purge Check el Function
Agitated, -
Delete Step
= Insert Step
h Training
Step _1
0 of| 0
4 »
Recipe J J
wetStdod - Cormrment |Example process file
Status S
Wiewe Definition r OK

This Window has several sections described below:
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Available functions listbox -

Contains all the functions available as defined by the definition file (*.def) for this
Recipe type. Functions are selected by double-clicking on the desired function. The
selected function will appear in the Selected Functions list. The editor will not
allow you to pick a function name twice.

Selected functions listbox —

Shows all functions selected for a current recipe step. One of the selected functions
can be selected by clicking on it which highlights the name. If the highlighted
function has any user programmable parameters, these will be displayed in the
“Function parameters” field. To delete a selected function from the recipe step,
highlight the function in the “Selected functions” list and click on the “Del
Function” button.

Function parameters field —
This field will display any parameters associated with a highlighted function in the
“Selected functions™ listbox. The parameters can be edited directly by typing a new
value or incrementally adjusted by using arrow keys to the right of the value.

Recipe panel —

Use this drop-down listbox to select which recipe of this file you wish to edit. Each
recipe type will have its own list of available functions as determined by its
respective definition file.

Index field and arrow buttons —
This feature is obsolete.
View Definition checkbox —

Clicking in this checkbox will open a new Window using the DefEditor program
and display the corresponding section of the definition file for the selected recipe.
To close the DefEditor, click the close (x) button or unselect the check box.

Step counter —

Indicates the current step and the last step number of a multi-step recipe. To
navigate through steps use the scrollbar below the counter. To add a step to the end
of arecipe, go to the last step and increase step counter by one. Now you can select
functions for the new step. If you leave the last step empty it will be deleted when
you close the editor. A new step can be inserted before the present one by clicking
on the “Insert Step” button. The new step will be inserted before the present one.
Steps can be deleted by clicking on the “Delete Step” button. The presently selected
step will be the one deleted.
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Comment field —

A comment field is provided for each file. You can type a remark of any size in
this field, however only 80 characters will be displayed on the main Window. All
recipes in a file have one comment. Only the Process, Purge, and Handler
comments are displayed on the main Window. Comments saved in the Toolbar and
Light Tower recipes can only be seen in the Edit Window.

Edit panel —

The “Edit” Window has two modes of operation, either the Edit mode or the
Training mode. They are mutually exclusive. When the “Edit” button is clicked
the editor is in the Edit mode. In the edit mode steps can be added or deleted,
functions can be selected or deleted, and parameter values can be directly changed.

Training panel —
When the “Training” button is clicked the editor will be in the Training mode. In
the training mode the present recipe step can be dynamically executed using the
“Step” and “Complete” buttons to execute the function parameters sequentially.
Typically the training mode is only used when editing the handler (.hnd) files.

Status field —

This field will display any messages that are generated by the definition file for the
file loaded by the editor. These are typically error messages.

OK button —

Clicking on this button close the editor Window.

NOTE
This does not save any changes made to the file. If any changes are made to file,
the Window title block will display “- change”.

3-4 23 September 2019



PSP WaferStorm@ & WaferEtch® Operation Manual
Section-3: Menu Command Descriptions

Veeco

B, Edit - C:\Users\Public\Documents\SSEC\Recipe\LOF_4.prs

Available Functions Selected Functions Function Parameters
Time Pivet Back P
BufferSize o AEK TS IO'OQ0

PurEECheck NS l@ PP I |

Agisle Start Pos 0.000
L W[ gtate End Pos 0.000

Compare the above example to the previous one. The Agitate Speed parameter has
been changed from 100 to 99. If any changes are made to a file, when the editor is
closed, the filename will be displayed on the main Window in red.

B) process - veeco psp

File Edit RunType Initialze Setup Configuration Tools Options User

Run Type LOF_4.hnd
Handler: Stack Handler Process

Process Monitor ——— | —Handler Setup Process Selup—M
Heater 1 WetStation 1 From Count by
Wafer
A0 |7 To WAFER

It will remain red until it has been saved. Use the “File” menu to save any changes.
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Editing Parameter Ranges

The function parameter default values and allowable ranges as defined in the file’s
respective definition file can be changed using the file editor. The example below
will illustrate the how to set these values for the “Start Z” parameter of the 5 step
of the Handler file.

=, Edit - C:\Program, FilesisseciRecipe\EKCSTRIP. hnd [ZIIEI@

Available functions Selected functions Function parameters

Start Y FickLP1H1P24 - -
PickLP1H1P24 Fich F0.3950 B
FlaceBuft H1P14 Stz

PlaceBufl H1F2A N 3220 44| < | » | »
PickBuf1 H1P14 |Star1 ¥ |D.ED Delete Step
CInPKETHTPT

Placetwet H1P14A _|SIartThe1a |g1_3g

Pickiwet HTP14

Align H1P14, |E>¢enu T2 |14_;a25
Placetodz H1F1A

Edit

Del Function

Insert Step

PlaceBBMod3 H1P1A
PlaceBBMadd H1PTA
PlaceBBMadd H1P24 B |13.550
Placetods H1P14 I
PlaceModSH1P2A, |z [13.550
PlaceBBMods H1P1A Step

PlaceBBMod? H1PTA 5 of [17
wietSttod]

SpinMod? v | o] o

Recipe

Hardler - Comment |
Status

Yiew Definition r

4

| 7 Gpeed |ZDDD Training

e

Right-click on the desired parameter's name (StartZ) and a "Revise Values in ..."
Window will pop up.

Revise values in C:%Program Files' ssec'Recipe' Handler.def

Formulaz
| Min = Yalue - |I:|,‘II:| j |Hax =Walue + |I:I,1I:I j Calc1
|Min =Value * 0.9 ~| |[Max=Value= |11 ~| calc2
Function Prarmpt Drefault kdir bl &
FickLFTH1PZA, E 10.000 130.000 Save

Using this Window you can change the Default value, and Min and Max values for
the parameter in the definition file. The editor takes the current parameter value
from the recipe as the default one for the definition file, but you can type any
numbers in the field.
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The Min and Max field values can be changed by either typing in a value directly
or using the “Calcl” or “Calc2” buttons. The “Calcl” button will calculate a
minimum and maximum value by subtracting and adding an increment to the
default value. The increment used can be selected from the drop-down list boxes
to the left of the “Calc1” button. The “Calc2” button will calculate a minimum and
maximum value by multiplying increments that are less than and greater than 1 to
the default value. The increment used can be selected from the drop-down list
boxes to the left of the “Calc2” button. Click on the desired button to perform the
calculations.

NOTE
Limiting the range of values for parameters will prevent inadvertent damage to the
Tool.

To save the parameter changes to the definition file, click the “Save” button. The
Software will catch any logical errors, and the incorrect field’s background will
change to pink. Any errors must be corrected before the changes can be saved.

To close the Window without saving any changes, click Close (x) button.

Trying to enter a parameter value that is not within the defined range will result in
an error. The field with the out of range value will be backlit in red and the “Status”
field will display the error.

5, Edit - C:\Program FilesisseciRecipelEKCSTRIP. hnd

Awailable functions Selected functions Function parameters

Edit

Start P PicklLP1H1P24 | Pitch |—D.3950
PickLP1H1P24, P ———
PlaceBufl H1F14 St 7 =
PlaceBufl H1P24, l- & A

PickBufl H1P14 | Start X |D.50 Delete Step
CIPKETHTP1

Placeiwst HTP14 _|SIartThe1a |91_3n
Pickin'et HTP14

Align HIP14, |E>¢enu 12 |14_?25
Flacetod2 H1P14

PlaceBEMod3 H1P14 |2 Spesd |2000 Training
PlaceBBModd H1P14 =
PlaceBBMadd H1P24 |2 to wter [13 550
Placetods H1P14 I
PlaceMod5H1P24 |z [13 550
FlaceBEMads H1P14 Step

PlaceBBMod? H1P14 5 of | 17
wetStodi

Spintad? v | ] 2

Recipe

Handler - Comment |
Status Start £ = 16.000 iz out of range. Min: 13120 Max: 13.320
Wiew Definition r

L

3

Insert Step

4

TAEAIITE
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From this menu the run type can be selected. A check mark in front of a listed
option indicates the current selection. The present RunType is displayed in the top

left corner of the main Window.

& process - veeco Psp

File Edit RunType Initaize Setup Configuraton Tools Opfions  Us

Run Type LOF_4.hnd
Handler: Stack Handler

Process Monitor ————— —Handler Setup
Heater 1 WetStation 1 From Count by
To WAFER

Heater 2 WetStation 2 I Veeco PSP Model 3300 S/N 000

Run Type

The current system Run Type is shown in the indicator and as a check mark in front
of menu item as shown below.

ﬂ Process - Veeco PSP
Fle Edit | RunType Initalze Setup Configuration Tools Options User Help
]

Process: Step *
Handler

Heater 2 WetStation 2

23 September 2019

d v Handler: Stack (Setup code 1) k 1.0
| Handler: Single Wafer (Setup code 3) \
Process: Only , B Process
— ~Process Setup—————————————————
1 Stack of Singles (Setup code 2) Count by
Wafer
| To WAFER
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The System has five (5x) Run Types:
Handler: Stack (Setup Code 1) —

User can process wafers consecutively from the first to the last wafer number. The
first number is shown in the “Handler Setup” panel’s “From” field in the main
Window, and the last one in the “To” field. To change these values, right-click on
either number and an “Input Map” Window will pop up where you can enter the
wafer from and to values directly into their respective fields or you can click and
drag on the black bars in the graphic representation of the wafers and dynamically
change the values.

w. Input Map

Click on the “OK” button to confirm the selection or click on the “Cancel” button
to revert back to the default values. The default values are 1 and the value that is
in the “Default stack” field of the “Options” menu.
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Handler: Single Wafer (Setup Code 3) —

The user can select a single wafer by number and process it. If you are changing
the present RunType a single wafer “Input Map” Window will open. If you already
have the Single wafer RunType selected and you wish to change the selected wafer,
right-click on the “From” number in the “Handler Setup” panel. To change this
value, enter the wafer from value directly into the “From” field or you can click
and drag on the black bar in the graphic representation of the wafers and
dynamically change the value.

(0]4 | Cancel |
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Process: Only —

Any Process recipe from the loaded file can be run individually when this RunType
is selected. This selection is very useful when trying to develop a new process.
When selected from the “RunType” menu a station can be selected.

B process - veeco psp

Fle Edit | RunType Initialize Setup Configuration Tools Options U

PSR Hander: stack (Setup code 1)
} v Handler: Single Wafer (Setup code 3) -
W Process: Only WetStal

W Process: Step ¥ WetStalA
Heate; Handler: Stack of Singles (Setup code 2) WetStalB
A “ ‘ To WetSta2
Ay WetSta2A
Heater 2 WetStation 2 ’—VBECI} RN WetSta2B
20
— Carrier] Alignhdair SpinSta3A
Wet1 Counter Tatal |T VWalar |_[ Spinsta3s
0 : = &  SpinSta4
Wet2 Counter ' SpinStadh
SpinSta4B
U SpinStas
St2 Counter SpinSstasSA
0 SpinstasB
- SpinSta6
St4 Counter _f SpinStacA
0 SpinSta6B
St5 Counter SpinSta7
; SpinSta8

After the selection is made, a Window will pop up directing you to place
a wafer in the specified chamber.

Process: Only

& Recipe: SpinSta3
Flace a wafer into SpinSta3

Click on the “OK” button to confirm. The “Process Setup” panel will
display wafer 1. When the “Start” button is clicked only the process recipe
from the loaded process file for that station will be executed.
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Process: Single Step —

Any single step of any process recipe can be run in any appropriate station. Select
the station as in the previous instructions for “Process: Only”. Once you confirm
that you have placed a wafer in the appropriate chamber, as in the previous example,
a small “Step” Window will pop up.

Either enter a step number directly into the step field or use the slider button to
select a step. Then close the Window by clicking on the close “x” button. The
“Step” field of the “Process Setup” panel will display the step number.

NOTE

Caution should be used when using this RunType as there may be some
unintended consequences when the step completes. Such as a fluid solenoid being

left ON or the Spinchuck continuing to rotate.

Handler: Stack of Singles (Setup code 2) —

Wafers can be processed one at a time from a stack of wafers in the Stack of Singles
RunType. At any time there will be only one wafer in process.

NOTE
The RunType can be made part of the any file type and will be changed when the
file is loaded and run. Typically it is recommended that this command be put in

the handler definition file.
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Initialize Menu

) process - veeco psp

Fle Edt RunType | Initialze Setup Configuration Tools Options L

Ran Type Initialize
Process: O CcHe Handler = Off

Process Monitor Setup

Heater 1 WetStation 1 Count by
WAFER

Initialize

This initializes the entire Tool exactly the same way as when it is first powered up.
The initialization sequence is determined by two ini files. If the Tool has vacuum
chucks, vacuum Paddles, grip Paddles, or any other device that can sense the
presence of wafers, and it is configured appropriately, one or more Windows may
pop up and ask you to either remove the wafers or to continue without removing
them. If the Software has not been closed, it will retain the present location of all
wafers in the Tool. If the Software has not been closed and you physically remove
any wafers from their positions, these wafer(s) need to be “killed” when the
initialization concludes.

23 September 2019 3-15



WaferStorm® & WaferEtch® Operation Manual \TCC‘CC) PSP
Section-3: Menu Command Descriptions

Rescue Wafers

This is selected when the Tool has been stopped and the state and position of any
wafers in the Tool is unknown. This can occur if the Software has been closed
when running or there was a power outage that caused the PC to shut down. The
Software will assume that there may be a wafer in every possible position and
process the wafers appropriately, typically starting with the last possible station and
working backwards. It is required that specific recipes have been created for the
rescue operation. When “Rescue Wafers” is selected, a series of instructional
Windows will pop up and direct the steps necessary to complete this task. Follow
the instructions and click on the “Continue” button to proceed.

. Rescue Wafers E|

This function assumes that there iz a wafer in every station and every

handler. The handler will try to detect each wafer to see if it iz prezent or Cancel
not. [f it iz detected, the wafer will be processed and placed in the output

cazzette. If not detected, the water will be cancelled.

Steps to Rescue \Wafers

Step 1 Load the Handler and Process rescue recipes. Contlnue

Reset

Reset will clear all the wafers from memory and reset the wafer count values to
their default values. This is typically used after having manually removed wafers
from the various stations of the Tool. When selected the following Window will
open. Click on the appropriate button.

Veeco PSP - Process

Reset will clear all wafers from memory.
Are you sure you wish to reset?

Yes | --------------- ND Cancel
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Setup Menu

There are two choices in “Setup” menu — Counters and Rinse recipes.

) process - veeco psp
Fle Edit RunType Initialze | Setup Configuration Tools Options Us

Run Type m
Process: Onl Automatic Resume
Dfabed Devies

Process Monitor Power Management
Heater 1 WetStation 1 Resource Monitor Count by
Rinse Recipes WAFER

Counters can be used to configure Software counters to aid in routine maintenance.
Warnings can be configured to alert the operator that the next scheduled
maintenance is due based on time, number of wafers, number of cassettes, etc.
These counters can also be configured to perform operations by using Toolbar
Buttons.

The Rinse Recipes configuration Window is a read-only Window. It displays the
current rinse configuration.
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PSP

Counters

3-18

This Window contains six panels, each of which can be configured as an
independent counter. The counters are numbered 1 through 6 at the top left corner
of each panel. If the counter is active, the background color of the counter number
will be green, if inactive, the background will be yellow. In the example below, 3
counters are configured, but counter #1 is inactive.

€ Maintenance Counters and Alarms

Autarmate Bepeat [

Mot bonitored v
roe

Mormal continue r

B I EAHED
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@ Maintenance Counters and Alarms ﬂ

1-6

12 13-18

158-20

J1 | Count [5yr

[2' Count ITimer vl

Description

[3 Count IWa[er -]

Description

Description
!

Done ID
Action every I::-
Next action at I::-

S ] ez o

Action Mot baonitored vl

Start at |10f08f18 06:30
Action every |186:00
Next action at |09-1 8-10 22:30

Automatic Repeat [

Action  ["Warning - I

Done IO
Action every |15000
Next action at |1 5000

Automatic Repeat [+

Action  [“Warning - l

Toolbar Button
INone LI

If Button stops or has error

Toolbar Button
INone LI

If Button stops or has error

Toolbar Button
=

If Button stops or has error

[-|

INDrmaI continue

Message

INDrmaI continue

[
Message

INDne
[/

INDrmaI continue

Message

Change Wet Statiion EKC265

Replace Brushes

before running more Wafers

On Calc Next | 7 | On Calc Next | 7 |

Count field — use the drop-down listbox to select what it is you want to count. Selections are:
Timer, IdleModeTimer, Cassette, Wafer, and all of the Tool stations except the first one. Our
example has 14 possible stations.

Off ‘ Ealis et ‘ A i |

Start at/Done field — if the selected counter is either of the two timer types, this field will be
labeled ““Start at” and an initial starting date and time can be entered here. Holding the cursor
over the field will reveal a Tooltip with the correct format for entering a “Start at” time (see
counter #2 above). If the selected counter is not a timer, then this field will be labeled “Done”.
The “Done” field is not editable and will begin at zero. The count will maintained as long as the
counter is configured, even if it is turned off, however if the counter is off the count will not be
incremented. To clear the “Done” count, turn the counter off and click on the “Clear” button.
Clearing a counter will reset everything to default values.

Action Every field — enter either the time to elapse or the number of items to be processed to
trigger an action. Holding the cursor over the field will reveal a Tooltip with the correct format
for entering an “Action every” value.

Next action at field — this field will display when the next action will be triggered. A specific
date and time can be entered directly into this field. Holding the cursor over the field will reveal
a Tooltip with the correct format for entering a “Next action at” value. Or the “Next action at”
value can be automatically calculated by clicking on the “Calc Next” button. The “Calc Next”
button will add the “Action every” value to either the “Start at” or “Done” value and put the
result in this field. For timers, if no “Start at” time is entered, the “Calc Next” button will enter
the present time in the “Start at” field and use the present time in the calculation.

Automatic Repeat checkbox — click this checkbox if you’d like the Software to automatically
recalculate the “Next action at” value after each instance of the action.
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Action field — select from the drop down listbox the type of action to be done. The selections are
the same as an error condition — Not Monitored, Fatal Error, Warning, Error, Button Only,
Complete Wafers, Complete Cassette, and Silent Button. Refer to Section 5 regarding error
handling.

Toolbar Button field — if the action selected is “Button Only” or “Silent Button”, a Toolbar
Button must be specified. Select the appropriate Toolbar Button from the drop down listbox.
Toolbar Buttons are specific for individual Tools.

Message field — Enter a message in this field that will be displayed in the message panel of the
main Window when the action is triggered by the counter.

On/Off button - to activate a counter, click on the “Off” button, the button will appear depressed
and switch to “On”. To deactivate a counter click on the depressed “On” button. If the counter
is a Timer counter this button is also used to stop the timer.

Clear button — click on this button when a counter is turned off to clear the counter and reset the
fields to default values.

Calc Next button — click this button to calculate a “Next action at” value. See “Next action at”
above.

Apply button — click on this button to apply any changes that have been made to the counters.
When you click this button, the counter descriptions will be written to the counter.ini file and any
counters that are turned on will immediately become active. A message box to the left of the
“Apply” button will display a message that the active counters have been saved.

Exit button — click on this button to close the Window.
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Rinse Recipes

The Rinse Recipes configuration Window is a read-only Window. It displays the
current rinse configuration. To change the rinse configuration, the Rinse Setup File
(default Rinse.ini) should be edited, then click the “Read Rinse Setup File” button.

T=EY

Rinse Setup File:  [Rinse300mm.ini

Status: [No errors
CancelResume = False Al
| | ReadRinse
. . . . . Setup File
Module Recipe DeviceType DeviceName Devicelklias ErrorCode ErrorText
Default RinselDefault300.prs
SpinModl RinseDIError300.prs Motor 1irmdSweepn Modl Armd Sweep
SpinModl RinseDIError300.prs Motor 1hrmdz Modl Armd Z
SpinModl RinseS3pinError300.prs Motor SpinMotorl Modl Spin Motor
SpinModl RinzeSpinError300. prs ADC ChuckVacl Chuck Vac 1
SpinModl RinseSpinErrori0o0. prs ADC CUl Flow F3ffd Modlirm3CUEtch 18 Monitor error
SpinMod2 RinseDIError300.prs Motor 2ArmdSweepn Modz Armd Sweep
SpinMod2 RinseDIError300.prs Motor 2Arm4z Modz Armd Z
SpinMod2 RinseS3pinError300.prs Motor SpinMotorZ ModZ Spin Motor
SpinModz RinzeSpinError300. prs ADC ChuckVacz Chuck Vac 2
SpinMod3 RinseDIError3o0.prs Motor JArm4Swesp Mod3 Lrmd Sweep
SpinMod3 RinseDIError300.prs Motor Jhrmdz Mod3 Armd Z
SpinMod3 RinseSpinError300. prs Motor SpinMotor3 Mod3 Spin Motor
SpinMod3 RinseS3pinError300.prs ADC ChuckVac3 Chuck Vac 3
SpinModg RinseDIError300.prs Motor 4hirmdSwesp Mod4 Lrmd Sweep
SpinModd RinseDIError3o0.prs Motor GArmagZ Mod4 Lrmd Z
SpinModd RinseSpinError300. prs Motor SpinMotord Mod4 Spin Motor |
SpinModd RinseSpinError300. prs ADC ChuckVacd Chuck Vac 4
v
ol o
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Configuration Menu

This menu allows an authorized user to directly add, configure, view, or control
hardware devices in the Tool and change their properties.

8¢ Process Machine -- Solid State Equipment Corpnra.ticn

l-EiIe Edit RunType Initialize 5Setup | Configuration | Tools Options  User He
Run Type 150mm.hx Motors v.prs

! ADC

DAC

PadVac3, RAW | PadVac2, RAW

Solenoids

Sensors

ChuckVaci, Tanki, PSI
i Tanks
1500 0| [
Besource Monitor [
Tank2, PSI Tank4, PSI
T

The Configuration menu selections are described in the following pages. Detailed
descriptions of the selections can be found in Section 5.

NOTE

Only fully trained personnel should attempt to do anything beyond reading
displayed values, as it is possible to create unsafe conditions, crash movable
hardware, or damage subsystems. Changing any process or axis value may cause

injury, be sure that all changes to these values are properly considered and
carefully implemented.

Motors

This Window displays a list of all the motors that are in the Tool, some of their
parameters, positional information, and dynamic slider bars with the allowable
ranges. An authorized user may run motors directly for purposes of maintenance.
This however requires the appropriate privileges. When moving motors from this
Window, the Software does not check if the motor move request is appropriate, and
the motor will move with limited Software checks. Inappropriate motion requests
may result in damage to the equipment. All hardware safety interlocks are still
active. Hardware faults, over-current protection, and thermal protection cannot be
overridden.
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Heaters

ADC

DAC

This Window displays all heaters and thermocouples in the System. Heaters may
be for fluid, N2, wet stations, or hotplates. Thermocouples may be for controlling
heaters, reading the heater core temperatures, reading chemistry temperatures,
reading tank temperatures, or reading Neslab supply temperatures. The heaters’ set
temperatures are displayed and can be modified by an authorized user. All devices
have a Low and High limit value which can be used to monitor process
temperatures. A hardware Status value is also displayed for each device.

This Window displays all the ADCs, which are the readings received from analog
devices and converted to a digital value, or virtual ADCs which are values derived
from one or more of the devices. Typical ADC devices are vacuum or pressure
transducers, voltage readings, or magnehelic readings. The present value of the
device is displayed along with programmable minimum and maximum values that
can be used to monitor processes.

This Window displays all the DACs, which are digital values that are output to
various devices. Typical DACs are HPC pump pressure settings, tank pressure
settings, and tank volume settings. The present setting value is displayed and an
authorized user may change the setting directly from this Window.

Solenoids

3-24

This Window lists all the solenoid type devices in the Tool and displays their
present state. An authorized user can toggle the solenoids on and off manually.
Typically the solenoid field is green when it is turned on and gray when off,
however the solenoid can be configured to be the opposite or the device itself can
have its operation inverted. Solenoids can also be virtual devices. When
configured as a “Background Pulse” device the field can toggle between light blue
and dark blue when turned on. Typical solenoids are fluid valves, pneumatic door
cylinders, power switches, and gas valves.
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Sensors

This Window displays any of three types of sensors that are in the Tool. The sensor
Window displays the current state of the sensors. In most cases the sensor
background is green when the sensor is in a logically true or good state and red
when not, however just like the solenoid its properties may invert the logic. When
a sensor turns red it can be configured to generate an error. Typical sensors are
door position sensors, tank overfill sensors, and flow sensors. The 3 types of
sensors are:

Normal — all sensors that are not of the following 2 types are considered “normal” sensors.
EMO - these are the EMO (Emergency Tool Off) sensors.

Home — these indicate the status of the home sensors for those motorized axes that utilize them.

Tanks

This Window displays all Software configured tanks, carboys, and bottles in the
Tool. The device name, percentage full, status, and whether the tank is currently
in use are displayed. Tanks are configured specifically for each Tool.

Resource Monitor

The purpose of the Resource Monitor function is to monitor the energy and
chemistry consumption of the equipment.
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Veeco | v

Tools Menu

This menu contains various Software Tools that an authorized user can utilize to
diagnose problems, configure hardware and Software, analyze data, and tune
hardware. Most of these Tools should only be used by trained personnel. Short
descriptions of the various Tools are provided below. Detailed descriptions of the
selections can be found in Section 6.

sse¢ Process Machine -- Solid State Equipment Corporation
File Edit RunType Initialize 5etup Configuration | Tools | Options User Help
Run Type 150mm.hnd Diagnostic DI Purge
Handler: Stack Handler = Wai Online -
SSEC Communications
Inf
PadVacd, RAW  PadVacZ, RAW - i
- Vision
Live Video 3
ChuckVae1, Tanki, PSI
u ... M“ R WaferChek 3
00
1 — ’C_ra;lsTtt’E% Lot ID Info (Barcode Map)
ota
||| _Tank2.psi Tankd, PSI B ] SECS2 Interface
I “ “ g Tune Servo Motor
SpniitriSpd, Resiatl, \ v Wafer Map Data Analysis
0 N 0 | Video Wafer Map
Heater!, C Performance Meter
Data Trace
_“ More T Bande: A1
| Time Warning Process Database
Process: 0 Neslab Test Sequence
Purge: Default recipe cn . .
DSP D ti
Handler: Default recipe cn e ——
I I ] —
Diagnostic

This is a low level Software interface directly to the hardware. It is an advanced
troubleshooting Tool for fully trained personnel only, and requires knowledge of
specific hardware to utilize fully.

Online
This Window is used to determine whether all the devices that are configured in the
Tool are communicating with the PC. It also will display the status and any
communications errors that have occurred for each device. On a separate tab, all
the actual hardware and Software devices for each address are listed.
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SSEC Communications

Allows the viewing of the actual PC — Tool communications in real time.

Infranor

This Window is used to configure the communications between Infranor spin
motors and the PC.

Vision
The “Vision Setup” Window is used to acquire and teach images captured by the

camera’s frame grabber. Vision is used to position and/or align substrates either
for handler positioning or feature alignment.

Live Video
Selecting this option and then a specific camera will open a Window with a live

video image from the selected camera. The image can be rotated, inverted, or
mirrored.

WaferChek

Either the “WaferChek Process Monitor” or the “WaferThin State Detector” setup
Windows can be selected from this menu item. WaferChek is VPSP’s endpoint
detection system and WaferThin is VPSP’s wafer thickness detection system.

Lot ID Info (Barcode map)

This Window will display any barcode Lot ID information if the System is so
equipped.

SECS2 Interface

This Window provides access to the SECS2 communications between the Tool and
a factory host or to external equipment like Front-Opening Unified Pod (FOUP)
loaders.
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Tune Servo Motor

This Window is used to adjust and tune the parameters that are used by the servo
motor controllers to match the load and impedance of the individual VPSP servo
motors.

NOTE
“633” motor controllers use the DSP diagnostics for tuning noft this Tool.

Wafer Map Data Analysis

This Window displays the data, parameters, and resulting outcome of the data
acquired during wafer mapping.

Video Wafer Map

This opens the Video Wafer Map Setup Window which is used to teach the
Software where to search and how to recognize wafers.

Performance Meter

This Window tracks the throughput and cycle times for wafers as they are processed
by the Tool. Any of four different tabs can be selected to view the acquired
information.

Data Trace

This feature is used to track data as read by the Tool. Specific devices are selected
and the resulting data is collected and displayed in graphical form. This Tool will
is recently becoming obsolete with the introduction of the Process Database /
ProcessView Software.

Process Database

This Window 1is used to initialize, enable and configure the Process Database
Manager. It also displays the status and Lifespan of the database entries.
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Test Sequence

This Tool is used to execute low level hardware testing. This is an advanced
troubleshooting Tool for fully trained personnel only, and requires knowledge of
specific hardware to utilize fully.

DSP Diagnostics

This Tool is used to configure the firmware in modules that have DSP
Microcontrollers.
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Veeco

Options Menu

This menu is used to select various options to enhance process operations and also
an option to place the Software in “Maintenance Mode” that will prevent processing
or purging. There are two selections here — Options and Maintenance Mode.
B) rrocess - veeco psp
Fle Edit RunType Initialize Setup Configuration Tools | Options User Help
e Options

Handler: Stack Handler Maintenance Mode Process

Heater 1 WetStation 1 From Protect Data Fies

To

Process Monitor ———————— |—Hﬁnd|er Setup Job List L < P —

OEM Devices

Heater 2 Wet5Station 2
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Selecting Options opens the following Window.

& Options

[
| il

o

Al S ot e 0 5 i 5 O

J O] e e}
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Avuto Purge

Clicking in this checkbox will enable the purge timer and the purge process. When
toggled on, the Software will automatically start the purge timer to count down the
“Purge interval” shown in the “Purge Setup” panel in the main Window. All
Windows except the main Window need to be closed for the purge process to start.
Otherwise the Tool will generate an error and restart the purge timer.

Avuto Input Cassette

Clicking in this checkbox will enable the Auto Input Cassette function. When
toggled on, the Tool will automatically unload the input cassette after the last wafer
has been taken out.

Safety Recipe

Clicking in this checkbox will enable the Safety Recipe. This requires that a
process (.prs) file be created specifically named safety.prs. With this option
checked, whenever the Tool is initialized, this program will be loaded and run once
after initialization, and then the last process file that was used will be loaded. The
safety.prs program should be created to neutralize and rinse any chemistries that
may be in a chamber after an EMO or power down condition has occurred. Tools
that use acids typically have this implemented.

Manual Wafer Mapping

Selecting this checkbox will display the “Manual Wafer Mapping” Window when
the user clicks the Start button. The user can manually select which wafers are
present and which ones are to be processed, providing the ability to process
cassettes that are not full or allowing the user to skip some wafers.

Auto Wafer Mapping
Selecting this option will start the automatic wafer mapping when the Start button
is clicked, if the handler file has mapping defined and selected. If selected, the user
has three mutually exclusive options for handling any errors that occur. The desired

error handling option is selected by clicking the appropriate radio button in the
“Auto Wafer Mapping Options” panel.

Wafer Log

Selecting this option causes the Wafer.log file to be written.
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Enter Lot ID

Selecting this option will require Operator level users to enter a Lot ID when the
Start button is clicked.

Enter Wafer IDs

Selecting this option will require Operator level users to enter Wafer IDs when the
Start button is clicked. The Wafer IDs may be manually entered or entered via a
barcode reader if so equipped.

Dry Run

Selecting this option allows the Tool to be run dry, that is, without any fluids being
dispensed. This requires the fluid solenoids to have their “Dry” property set to true.

Demo Mode

This field is for information only and shows whether the Tool is in the Demo Mode
or in the Real Operation Mode. The Demo Mode can be used to test and learn the
SSEC Processor Software without a Tool present. Default setting is the Real
Operation Mode (Demo Mode checkbox is unchecked). To change to the Demo
mode, the user has to type the keyword “True” in the Demo Mode line of the
Process.ini file prior to starting the process Software.

Auto Cycle

Selecting this option causes the Tool to automatically start processing a new
cassette after the previous cassette has been completed. This requires that the
wafers are picked up and returned to the same cassette and is typically used for
testing purposes only.

Condition At Start

Selecting this option will load and execute the condition.hnd and condition.prs
programs using the condition wafer prior to processing the production wafers when
the Start button is clicked.
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Cassette Size

The maximum number of slots of a typical cassette should be entered here. The
default value is twenty five. The size can be entered directly into the field or the
arrow buttons can be used to change the value.

Default Stack

The default number of wafers that are actually processed in the cassette should be
entered in this field. The value must be less than or equal to the Cassette Size. The
size can be entered directly into the field or the arrow buttons can be used to change
the value.

Maintenance Mode

When the Maintenance Mode Window is displayed, the Tool will not purge or start
wafer processing.
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User Menu

This menu is for logging in and out of the Software, and if authorized, to add users,
set log in timeouts, and edit the Role Definitions table.

ﬂprocess—\feeco PSP
Fle Edit RunType Initiize Setup Configuration Tools Options | User Help

Run Type Log In

: Log Out
Handler: Stack Handler Change P d

Process Monitor —————— —Handler Setup Edit User List S
Heater 1 WetStation 1 From Count by
Wafer
|7 To WAFER

Heater 2 WetStation 2

Log In

Allows a different user to log into the Software. This change is logged in the
message.log file for reference.

Log Out

Logging out will change the user status to the DEFAULT user. The DEFAULT
user has limited abilities and access as defined by the Role Definitions.

Change Password

The presently logged in user should choose this selection to change their password.

Edit User List

Selecting this option opens “User Privilege Configuration” Window. Any level
User can view the list of User Accounts and the table of Role Definitions. However,
it takes an authorized Supervisor to make any changes to the User List.
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Help Menu

This menu accesses the built-in help files and displays contact information for
technical assistance.

ﬂ Process - Veeco PSP

Fle Edit RunType Initialze Setup Configuration Tools Options User | Help

Run Type LOF_4.hnd
Handler: Stack Handler Customer Support... %

= About Veeco PSP Process...

Process Monitor —————— —Handler Setup -
Heater 1 WetStation 1 From Count by Wafer
To WAFER

Heater 2 WetStation 2 | Veeco PSP Model 3300 S/N 00000 - Your Company Name Here

Help Topics

Selecting this option opens the “SSEC Processor” online help Window. Tabs are
provided to locate information based on contents, by Index, or by searching for
keywords.

Technical Support

This Window displays contact information for Technical Support. It displays the
Tool serial number and the Software version presently running. It also has a button
which will take you to the ZipArchive utility.

Veeco

Regional Support Contact Information

North America (510) 683 9369
China (86) 21 6862 9820
Europe (49) 621 842 100
Korea (82) 31 270 4800
Southeast Asia (60) 4 640 5566
Taiwan (886) 3 564 63888

Please have the Tool Serial Number and Process Software Version
available before calling. The Tool Serial Number below should match the
nameplate located near the facilities connections at the rear of the tool.

Tool Serial Number: 00000 S Lo |
Process Software Version: 7.64.25
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4: Main Window

The various sections of the main Window are described below.

Pull-down Menus

The Pull-down Menus are at the top of the Main Window below the Window
Title. These are normal Windows-type Pull-down Menus and are described in
Section 3.

B Process - Veeco psp _ 0] ]

Fle Edt RunType Initisize Setup Configuration Tools Options User Help

Run Type Box

This box at the upper left of the main Window displays the presently selected
RunType.

) process - veeco psp

Flie Edit RunType Initalze

Run Type

Handler: Stack

Recipe Information Fields

Three boxes near the top of the Main Window display the names of the loaded
Handler, Process, and Purge files in a gray field and the status of the files in a black
field below each.

Setup Configuration Tools Options User Help

L.OF_4.hnd 1 DIW Purge.prg
Handler = Off Process = Off Purge

If one of the files has been changed, its Filename becomes red, as in the example
above. This is to remind the User that a change has been made. If the revised file
is saved, the Filename reverts to black.

The black fields below the Filenames will display a description of the type of file
when the Tool is first initialized as above and subsequently the present status once
the Tool has been used. The status can be Off, Running, or Waiting.
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Below the Recipe Boxes are the “Handler Setup’, “Process Setup”, and “Purge
Setup” Frames. The “Handler Setup” Frame displays the Wafer Indicator, which
changes depending upon the RunType. When the RunType is “Handler: Stack” or
“Stack of Singles”, the Frame displays “From” with a Wafer Number in a light blue
field, “To” also with a Wafer Number in a light blue field, and “Count by WAFER”
(see below).

Handler Setup Process Setup—————— — ~Purge Setup——————————
From Count by
Wafer Purge interval
{ WAFER { { -

Veeco PSP Model 3300 S/N 00000 - Your Company Name Here —M———————

When the RunType is for a Single Wafer, there is only a light blue field next to the
“From” label. The number indicates which Wafer Number is selected.

Handler Setup Process Setup———  ~Purge Setup——————————————
From Count by
Wafer Purge interval
{ WAFER { { -

Veeco PSP Model 3300 S/N 00000 - Your Company Name Here —M—————————————

When the RunType is “Process: Only”, there are no light blue fields in the “Handler
Setup” frame, and the “Process Setup” frame will display the number 1 to the right
of the “Wafer” label.

Handler Setup Process Setup——————  Purge Setup————————
From Count by
Wafer Purge interval
{ WAFER { { -

Veeco PSP Model 3300 S/N 00000 - Your Company Name Here —M————————————

The Process Step number can be edited by clicking on the arrows in the Step field
in the Window pops up to change the number.

Step Spinstad I
LOF_4.prs
IT Spinstad
<|)| uf| 4 |Wﬂfer|
0.0 [ 100
A

Eﬂ_lb

If the Auto Purge option is enabled the “Purge Setup” frame displays the time
remaining until the next purge occurs in the gray field labeled “Purge interval”. If
“Auto Purge” is disabled the gray field will be blank as above.
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Process Monitor Frame

The Process Monitor Frame has an area for device readings and a “Warning”
message Window. It can display up to fourteen device readings. If more than
fourteen device readings are specified to be displayed, a small “More” checkbox
will take the place of the last device reading field.

3 process - veeco PSP

File Edit RurType Initalize

Run Type

Handler: Single Wafer

Process Monitor
Heater 1 WetStation 1

Heater 2 WetStation 2

Wet1 Counter

Wet2 Counter

5t3 Counter

5t4 Counter

5t5 Counter

Clicking this Process Monitor Checkbox will open the “Monitor Extension”
Window containing the remaining device reading boxes. If the number of device
readings exceeds the monitor extension Window’s size, then the arrow buttons at
each end can be clicked to scroll through them.

1 OMNILO KLENSION

Heater 1 WetStation 1
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4-4

The function definition file can be edited to add, delete, or change the order of the
displayed readings. Typically the most relevant or critical process parameters are
displayed on the Main Window, with the less important ones in the Extension
Window. Typical readings displayed are Spinmotor RPMs, Tank Pressures, and
Chemistry Temperatures.

To close the “Monitor Extension” Window, use the close (x) button or click the
“More” check box.
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Model Frame

The Model Frame is located in the middle of the Main Window and reflects the
Tool’s Stations, its Handler(s), and the status of the Stations. The Frame Title
typically includes the Model Number, Serial Number, and Customer Name.

rVeeco PSP Model 3300 S/N 00000 - Your Company Name Here

Carrier] Alignhdain Buffer Bufferd WetStaZ | AlignRight
Total [0 |Water [0 [‘afer [ 0 [Wafer [0 | Tatal [0 [Wafer | 0O

i-3

A YA YA Y

SpinStad SpinStak SpinStad Carrierd
“afer [0 |Wafer [0 [‘Wafer [ 0 | Total |0

i3

A YA YA YA Y

i

Y A (Y A Y A Y A |Y A
=y e —

ﬂ" -wbi

Total [0 [Water [0 [afer [0 Water [ 0 [Wwafer [0 [wefer [0 [Wefer [0 | Total [0
Carrier2 Buffer1 Buffer3 WetStal AlignLeft Spinstal SpinStab Spinsta? Carrierd
Wafer Step |Hand|erH2 YWafer Step |Hand|erH3 Wafer Step

The Stations are represented by rectangular boxes with the logical name of the
Station at the top, a Wafer Indicator Field, an actual photo of the Station or its view
in the center, and two stylized arrows at the bottom. The Station Name and photo
displayed are specified in the function.def file. The Wafer Indicator field will
indicate the total number of Wafers in the Input & Output Cassettes, or the specific
Wafer Number of the Wafer that is presently at that Station. Before clicking the
“Start” Button to process Wafers, the arrows will be displayed as above with the
left arrow being green and pointing upwards, and the right arrow being red and
pointing downwards. The direction and color of the arrows indicate if a Wafer can
be removed from or placed into a Station. A green arrow signifies it is okay for a
Wafer to move in the direction of the arrow.

Processing Station Boxes can be maximized by clicking on Station’s photo, its title
or a picture.

Station etStal |

PRS File |LOF_4prs

Recipe etSta?

5tep| |:|f| n | Wafer | 0
Time [

23 September 2019 4-5



WaferStorm® & WaferEtch® Operation Manual \TCCCC) PSP
Section-4: Main Window

In the maximized Window a little more information is displayed. The Current Step,
the Total Steps, the Functions in each Step, and the Total & Elapsed times of timed
functions. When the Tool is running the Step Section will scroll down and the
presently running and completed steps will have a green background. To minimize
the station Window click on the photo.

A stylized representation of the System’s handler(s) is displayed in a gray field
across the width of the stations.

A vl YA v T2 |

4

L _E
Y Wy AND ANY
Handler Idle Handler Placing Handler Picking

Tools can have up to three (3x) Handlers. When the Tool is transporting Wafers
with the Handler an oval icon representing a Wafer with the Wafer Number next to
it will be displayed. Handlers can have up to four (4x) Arms that can hold Wafers.
The Wafer icon can range from white to dark gray from the uppermost to the
lowermost Arms respectively. When the Paddle is performing a Pick the Wafer
Number background will be blue. When Placing, the Wafer Number background
will be light blue.

Comment Field

46

This field displays the comments for the Process, Purge, and Handler files that are
presently loaded.
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Auxiliary Control Buttons

Manual Purge — click on this button to start the loaded purge program. One cycle
of the purge program will be run. The “Manual Purge” button can be clicked any
time the Tool is at idle. The purge program may not run if certain Windows are
open. An error Window will open and direct you to close the offending Window(s).

Error in StartPurge B

@ Code: 7037

Message: Can't Purge

Level: Fatal

Description:

2 03 Aprz018 151810

Erraors exist, unable to star purge :I

If the Auto Purge Option is ON, the “Purge Interval” Counter will reset.

Status — if the “Status” Button’s background is yellow, something in the Tool has
generated a warning or error, which will be displayed in the message panel. The
following example displays a Tank Overfull condition.

[Time Warning

temperature out of range
(Heater SA/B Station 5
DMSO)

15:20:14 Heater

temperature out of range
(Heater 6A/B Station 6
DMSO)

Cornplete

=

Back

—

Forward

e L

(=]

Dockl

Dock2

| o |

Dock3

Clicking on the “Status” Button will open a Window with a better description of
the condition. It will display the type of error, the error message, the source of the

error, and which device generated the error.

wm, Status Events

ime Lewvel Button

Button State

2018-04-03 14:06:63
Aessage 5313 Heater temperature out of range

Saece  [Monitor] Heater Heater 1 WetStation 1 DMS0
fescybaos  Heater Heater

Error

s
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Complete — allows User to complete processing only the Wafers that have been
started. The remainder of the Wafers in the Input Station will not be processed.
Clicking on this Button will open a Window and ask for the User to confirm the
choice.

. Complete F§|

Complete current warers.
« Do not take any more wafers from
the input carrier, :

k. ‘ Cancel |

Click on the “OK” Button to confirm or the “Cancel” Button to continue processing
the remaining Wafers. Once “Complete” is confirmed, to process the remaining
wafers the present Wafers must be completed and then start again with the
remaining Wafers specifically selected.
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Veeco

Main Buttons

I

Dock Al Undock1 Undock2 Undock3

START - allows User to start any processes according to RunType. The Button is
not enabled when a Process is running.

RESUME - allows User to resume any processes being halted. The Button is not
enabled when a Process is running.

ABORT - halts all operations immediately. If a current recipe step includes a
terminating part (“off-part”) it will be executed after stopping. If the Abort Button
is clicked for 5 seconds the Software will also abort the off-part operations.
Clicking on the Abort Button will display the message “Hold 5 seconds for full
abort” on the Button.

To resume operations from where the process was aborted, use the RESUME
Button. To restart a process from the beginning, use the START Button.

Toolbar Buttons

The Toolbar Buttons are a set of Control Buttons defined by a file (Toolbar.def)
and a recipe file (*.tbr). It is usually used for single-step operations that are
frequently needed such as filling and discharging Tanks, opening & closing Doors,
or loading & unloading Cassettes. They are located across the bottom of the Main
Window. If there are more buttons than the space available, then the “Back” and
“Forward” arrow buttons to the left can be clicked to scroll horizontally through

them.
bwso)
= Complete
—d | b - - - - - L L L
Back |Forward Dockl Dock2 Dock3 Dock4 Dock Al Undock1 Undock2 Undock3
Program Status j Toolbar Status I User lColh'o] Status
| | SSECUSA | OffLine

See the section with User Accounts for information on how to enable/disable
Toolbar Buttons on a per-user basis.
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Status Fields

Across the bottom of the Main Window are the status fields. There are four status
fields labeled “Program Status”, “Toolbar Status”, “user”, and “Control Status”.
Below the labels their respective statuses are displayed.

Program Status j Toolbar Status I User IColtlu] Status

| | SSECUSA | OffLine

The “Program Status” field will display general status conditions such as when the
Tool is started, resumed, aborted, when new files are loaded, or if any remote
commends are sent. The “Toolbar Status” field will display when one or more
Toolbar Buttons are running and when they have completed. The “user” field will
display the logged in user’s name. The “Control Status” field will display
“Remote” if the Tool is being controlled via the SECSGEM interface or “Off-Line”
if not. Clicking on the small downwards pointing arrow between the “Program
Status” and “Toolbar Status™ labels will open the “Recent events” Window, a small
Window that displays the latest entries to the message.log file.

Recent events

01/09/09 14:38:28 Auto Click Button H1MoveT ol

01409703 14:38:39 Toolbar Button H1MoveTol Done

01/03/09 14:38:29 Auto Click Button H2MoveT o4

(01/09/09 14:38:29 Toolbar Button H2MoveTod Done

01/09/03 14:38:47 Toolbar Button ClrH1P1 Done

01/09/09 14:38:47 DONE

01409409 14:38:48 Prompk: S5EC - Processor - Completed Stack of 1w afer
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5: Configuration
Descriptions

Motors

Motors Window

Linear View
O] x|

W, Motor Settings
Motor Limits Commands

Halt All |

5pin Motor Screen

MName Statu rget  Actual  Units

Position Position  Position
_ HANDLER |
HandlerPaddiey2 | 0[5 [s00 | 0 [0 inch 000« »fiato
Handler Flip 2 U E 0 [0 deg 933 (| »|ps3s
HandlerPaddieyl | Y [i5  [500 | i [0 inch 000 ([ »fiato
Handler Theta A T (EE 0 [0 deg B00 ([ »|eBlo0
Handler 2 0 Hies  Jas00 | 0 [o inch 000« » 000
_ sTATIONT |
Stal Spinhotor [ 0[50 00 | 148 |0 deg 00 [ w00
Stal Door 0 s oo 33 E inch =002 «[  »fpa3o
Stal Ami WaferLit | © [0 [0 ] 0 [o inch 0000 «[  »]i600
Stal Am2swesp | 1 |12 [[ies0 0 [0 inch 000 (| »fiz0o
Stal Am? Z 0 0 oo 0 E inch 0750 «[  »n000
Stal Am2BushRet | © [55  fio0 | 0 [0 tpm 2000 ([ »]eono
Stal Am3swesp | | 12 [0 0 [0 inch 000  «]  »fizs0 [
Stal Arm3 Z A EO 0 E inch <0800 «[ 0000
Stel AmdSwesp | 1 12 fizs0 | 0 [o inch 000 «]  »fi600
Stal Armd 2 0 5o oo 0 [0 inch 0800« »]p0m0
_ sTATIONZ |
Sta2Spinhoor | 0[50 00 | 175 |0 deg 00 [ w00
Sta? Doar U E [ 33 o inch <002 «[  »fpa3o
Sta2 Arml WaferLit | © [0 [io0 | 0 [o inch 0000 «]  »]i78D
Sm2Amzswesp | 1 [z [fieso 0 [0 inch 000 (| »fiz0o
Sta? Arm? Z 0 0 oo 0 E inch 0800 «[  »n000
Sta2 Am2 Brush Ret | © [55 fio0 | 0 [0 pm 2000 ([ v|eono
Ste2 Am3swesp | 1 12 [0 0 [0 inch 000 «]  »[i300
StaZ Arm3 Z A EO 0 E inch 0800 «[ o000
ETY T N R FEE i [ inch 000« »heon |
1Am4zZ 67.0 y
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Spin Motor View

W, Motor Settings

v 5Spin Motor Screen *

The Motor Screen displays all the Motors on the Tool that have VPSP Motor
Controllers.
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Description
Motors can have these states:

Powered On — The Motor has been powered on and is communicating but has not
been reset. The Motor must be reset before it is initialized.

Reset — The Motor has been powered on, reset, and is communicating, but has not
been initialized.

Initialized — The Motor has been initialized. At this point, the Motor can be
commanded to move.

Disabled — The Motor has been disabled. The name is grayed out on the screen.

Offline — The Motor is not communicating. The Motor name is displayed with a
yellow background.

The User can select two views from the Motor Screen menu. The “Linear” view
displays the speed, accel, and position information for linear motors. The “Spin
Motor” view displays RPM for Brush and Spin Motors and position information in
degrees for Spin Motors only.

In the Linear View, the Motor Position, Speed, and Acceleration can be changed
by:

Entering a new value in the edit box on the Motor screen.
(Motor Position only) Scrolling the motor position bar on the Motor screen.

Initializing the Motor. During Initialization, the “Init Speed” and “Init Accel” value
are used. At the end of Initialization, the “Default Speed” and “Default Accel”
values are applied.

Running a Handler, Process, or Purge recipe.

In the Spin Motor View, the following values can be changed:

RPM — Enter the RPM and press Return. If the Go button is depressed, the Motor
will move at the specified RPM. (Brush and Spin Motors)

MoveTo Position — Enter the desired position (from 0 to 360 degrees) and press
Return. The Motor will move to the specified position. (Spin Motors only)

Go/Stop Button — When the Go button is depressed, the motor will move at the
specified RPM. When the Go button is released, the motor will stop. For Spin
Motors, the Stop position will be the MoveTo position.

Enable/Disable Button — When the Enable button is depressed, the motor holding
current will be disabled. The motor can be moved by hand. (Spin Motors only)
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Status Display
For a two-motor controller, the Motor Status byte means:
Bit 0 = Motor 0 Busy
Bit 1 = Motor 1 Busy
Bit 2 through 7 = Error bits

If all bits are set (Status =255 decimal or FF hex), then the motor needs to be reset.

For Bxxx Servo Motors, the Motor Status byte means:
Bit 0 = Motor 0 Busy

Bit 1= Fault

Bit 2 = Disable

Bit 3 = High Heat

Bit 4 = I2T Error

Bit 5 = Short

Bit 6 = Over/Under-voltage

Bit 7= EEPROM Error

All bits set (decimal 255 or hex FF) means the motor needs to be initialized.

View Status

The Motor Screen can be in Active or View Only mode. In Active mode, the user
can move the motor and change the motor properties. In View Only mode, the user
can view the motor position, but cannot make any changes. The Motor Screen will
be put in the View Only state if any of these conditions are true:

The Process Cycle is running (Start button has been pushed)
The Recipe Editor is open

"Config.Screens: View Only = True" in the Process.ini file
"Motor Screen: View Only = True" in the Process.ini file

User Access Level = Operator
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Menus
Motor

This selection allows an authorized user to add a new motor.
Limits
Select “Read Limits.in1” to force the Software to reload the limits.ini file to have

any newly changed limits be utilized.

Select “Enable/Disable” if you want the Software to use the limits specified in the
limits.ini file or not respectively.

Commands

Save Default Speed/Accel for all Motors. This saves the current speed and
acceleration settings for all motors as their default speed and acceleration.

Check Online for all Motors. Performs an Online Check of all motors.

Reset All for all Motors. Resets all the motor controllers — this will require that
they be re-initialized again prior to being usable.

Init All for all Motors. Initializes all motors in the Tool in the order they are
displayed in either of the views.

Halt All for all Motors. Sends a halt command to all motors that are online.
View

User can select whether the “Linear Motor Screen” or the “Spin Motor Screen” is
displayed. See examples above.

Right-click Menu

Right-clicking on any of the individual motor names will open a menu with the
following options.

Enable / Disable

Use these options to enable or disable this specific motor.

Online Check

This will do an online check for this specific motor.

Initialize

Initializes this motor. If the motor has an “Init Sequence” specified and it exists
in the sequence.ini file then it will initialize using that sequence.
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Move to Rest Position (0)

Immediately moves the motor to the position specified in the “Rest Position”
property. The value in the parentheses is the present rest position.

Reset

This will reset the motor controller at the address that this motor has.

NOTE
It will reset all the motors at this address.

Delete

This option will delete the motor from the Tool. The user will be asked to
confirm. This deletes all the motor’s properties from the motor.ini file.

Set Soft Home

Selecting this will set the present position as the home position. The user will be
asked to confirm.

NOTE
Changing the home position will affect all taught moves and may damage the
Tool.

Save Default Speed/Accel

This option saves the values that are presently displayed in the “Speed” and
“Accel” fields as the default values.

Properties
Name

Unique identifier of the device. Click the dropdown box in the Name field to see a
list of possible names. (Advanced users may type in a name rather than selecting
from the list.) If the name contains a Pound sign (#) then a Number field will be
displayed. The selected number will be inserted in the name in place of the pound
sign. For example, if Name Combobox contains “H#Y 1 and Number Combobox
contains “2”, then the Name will be “H2Y1”.

Description

Unique user-friendly name.
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True or False flag that determines whether or not the device is used.

Address

Address of the device on the RS-422 network. Valid addresses are 1-127.

Port

Port of the device on its controller. Valid ports numbers vary depending upon
controller type.

Mode

Specifies the Motor Mode.

cw

Pole

23 September 2019

0 = Use Encoder

2 =Uses Non-matching Encoder (2:1 ratio)

4 = Use Encoder, ignore Hall effect (servo motors)

12 = Do not use OR the motor does not have an Encoder

16 = Uses a Non-matching Encoder (ratio unknown)

28 = Combines Mode 12 and Mode 16

32 = Uses motors in a Master/Slave mode (synchronizes motors)

64 = Synchronize Vertical and Theta motors in Arm drives. The Sweep
motor mode in the Arm drives are set to 64.

128 = Initialize to Hard Stop (no Home Sensor).

0 = Initialize Counterclockwise

1 = Initialize Clockwise

0 = Motor Home Sensor has Level property = Level 0. Home optic clears
the sensor (arm drive sweep axes are typically 0).

255 =Motor Home Sensor has Level property = Level 1. Home optic blocks
the sensor.
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Type

Steps Per Rev

Normal = Most motors. This causes the motor to initialize until it finds the
home sensor.

Rotary = Brush rotary motors. This causes the motor to ignore the home
sensor when initializing.

Hardstop = Motor initializes to a hardstop rather than a home sensor. Use
with Mode 128.

Special = For motors that don’t initialize automatically and require a special
initialization sequence. The “Init All” command will not initialize s motor
of this type. Obsolete for process equipment.

Electrode = Electrode Motors. Not used in process equipment.
Spin Motor = for Process Chamber spin motors.

Not Used = this is an obsolete type.

Scara Radial = does not use a linear scale factor for motion.

Caption - This creates a device that is used for display purposes only. The
Caption devices can be used to subdivide a long list of devices into different
groups. This makes it easier for the operator to locate and understand
different devices.

This is the number of steps in one motor revolution. Typical numbers are 1600,
2000, 4000, 8000. If the Modulo is zero, then no modulo number is sent — the motor
default value is used. Modulo is used for motors that drive mechanisms in circles.
Examples are brush rotary motors, spin motors, rotary tables, etc.

The Modulo is used to determine the motor RPM. If the Modulo is zero, then the
Scale is used to determine the motor RPM instead.

The Modulo is also used to contain the gearing ratio if the motor mode = 64. In this
case, the gearing ratio will be sent to the motor during initialization. This is
typically used for a dispense Arm theta motor to chain the Z motor to it, so that they
move in synchronization. The purpose is to keep the dispense head level as the
dispense Arm moves.
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Run Current / Angle to optic

This specifies the motor Run Current, in percent. The motor Stop Current is
automatically set to half the Run Current.

e (= Use motor controller default value
e 33 =Low Torque
e 100 =High Torque

If the “Motor Type” is specified as “Scara Radial”, this property will be named
“Angle to optic”. This value is the angle made from the separate links of an axis
when it is at the zero (0) position.

Init Speed

This is the initialization speed value.
Init Accel

This is the initialization acceleration value.
Init Sequence

This is the name of the initialization sequence in the sequence.ini file that will be
used to initialize this motor.

Min Position

Minimum position the motor can move to (relative to the Soft Home position).
Max Position

Maximum position the motor can move to (relative to the Soft Home position).
Default Speed

This is the speed the motor normally runs at. If the motor speed is changed while
running, the “MotorSetSpeed 0” command will set the speed back to this default
value.

Default Accel
Default Acceleration.
Home

Position of the soft home relative to the hard home. During initialization, the motor
will be initialized to the hard home, then it will move to this (soft) Home position.
That position will become the zero position of the motor.

Rest Position
Rest position of the motor. The motor moves to this position after initializing.
Scale / Link Length

Units/Step. For example, if the motor moves 1000 steps per inch, the scale = 1/1000
=.001.
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If the “Motor Type” is specified as “Scara Radial”, this property will be named
“Link Length”. This is the length of each length in a “scara” type linear axis.

Units
Motor position units. This is used for display purposes only; the Scale property is
what really determines how far the motor moves. Examples: Inch, Steps, Deg, Rev
(for Revolutions).

Click

Amount the motor moves each time you click on the ends of the scroll bar in the
Motor screen. Typically, if the Units are Inches, Click =.001.

Big Click

Amount the motor moves each time you click on the middle of the scroll bar in the
Motor screen. Typically, if the Units are Inches, Click = 0.1.

5-10 23 September 2019



\’bcc(j PSP WaferStorm@ & WaferEtch® Operation Manual
— Section-5: Configuration Descriptions

Heaters

Heaters Window

&, Heaters _ o] x|
Heater
MNarme Change Set Temp Lo Lirnit Actual Higgh Lirnit Status
Set Temp () () (c (] Hex)
Heater 1 Dl I f5 20 I 20 85 0
Heater 1 Core 0 I il il il
Heater 2 Dl I f5 20 I 20 85 0
Heater 2 Core 0 I il il il
Heater 3 Station 2 N2 I a0 20 I 20 80 0
Heater 3 Core 0 I i] 0 0
Heater 4 Station 1 12 I 80 bl I 20 30 0
Heater 4 Core 0 I i] 0 0
| /
Description

The Heater screen displays heaters and thermocouples.
Heaters/Thermocouples can have these states:

e Alive — The Heater is constantly polled in the background and the actual
temperature is displayed.

e Disabled — The Heater text is grayed out. The Heater is not polled.
e Offline — The Heater is displayed with a yellow background.

The Heater Set Temperature can be changed by:
e Entering a new value in the edit box on the Heater screen

e [Initializing the Heater. The value in the “Initial Temp” property is sent to
the Heater during initialization. Usually. However, this value is
immediately overwritten by a value in the Setup section of a recipe.

e Loading a Handler or Process recipe (if the setting is called out in the Setup
section of the recipe)

¢ Running a Handler, Process, or Purge recipe

If the Heater status is not zero, a heater error has occurred.
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Heater Status Codes

5-12

A Heater status of 0 means there is no heater error. If the status is non-zero, there
is a heater error.

To determine the meaning of a status error, move the mouse pointer over the status
code. If the code is not zero, the Windows ToolTip will display the meaning of the
error code.

Each bit in the heater status indicates an error condition. The meaning of each bit
is described below. If one bit is set, the corresponding hex code will be displayed.
However, if multiple bits are set, the “OR” of those bits will be displayed. For
example, if bits 0 and 2 are set, the hex code will be 05.

Bit gi)éle Meaning
0 01 Open Thermocouple
1 02 No Fluid in Heater
2 04 Over Temperature
3 08 Fluid Temperature Out of Range
4 10 (not used)
5 20 SS Relay Short
6 40 Heating Element Open
7 80 Heater Error
All FF Heater Needs Software Reset Command
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This selection allows an Authorized User to add a new heater or thermocouple.

Right-click Menu

Enable / Disable

Use these options to enable or disable this specific device.

Change Actual

This property is only available in Demo Mode. Allows the user to change the
value that is “read” from the device in demo mode. Typically used to test errors.

Online Check

Delete

This will do an online check for this specific device.

This option will delete the heater from the Tool. The user will be asked to
confirm. This deletes all the heater’s properties from the heater.ini file.

Properties

Name

Alias

Enabled

Address

Port

Unique identifier of the Heater. Click the dropdown box in the Name field to see a
list of possible names. (Advanced users may type in a name rather than selecting
from the list.) If the name contains a Pound sign (#) then a Number field will be
displayed. The selected number will be inserted in the name in place of the pound
sign. For example, if Name Combobox contains “Heater#” and Number Combobox
contains “3”, then the Name will be “Heater3”.

Unique user-friendly name.

True or False flag that determines whether or not the Heater or Thermocouple is
used.

Address on the RS-422 network. Valid addresses are 1-127.

Port of the device on its controller. Valid ports numbers vary depending upon
controller type.
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Mode

Specifies whether the device is a Heater, a Thermocouple or a Caption.
Initial Temp

Setting applied to the Heater during initialization.
Lo Temp

If non-zero, a warning can be generated if the actual Heater temperature is less than
this value.

Hi Temp

If non-zero, a warning can be generated if the actual Heater temperature is greater
than this value.

Bandwidth

Control Bandwidth, in degrees C. Increasing the bandwidth causes a slower
response time, but less overshoot. Typical values are as follows:

DI Water Heater = 10

Solvent Heater = 50

Imtec Quartz Heater = 10

HPC Heater = 50

Wet Station Heater = 50
Pulse On Time

Time in seconds to pulse power on when the HtrPulseOn command is called in the
definition file when a process is running.

Pulse Off Time

Time in seconds to pulse Power OFF when the HtrPulseOff command is called in
the definition file when a process is running.

Set Temp Offset

Offset in degrees C to adjust set temperature. Actual Set Temp = Set Temp + Set
Temp Offset.

ErrCode

The ErrCode property contains a code indicating what error message will be
displayed when the device generates an error. The ErrCode is an index into the
Errors.txt file which contains a list of error messages.
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ErrCodeText

This field is for display only and displays the error code text associated with the
error code number specified in the ErrCode field. The error code number is an
index into the Error.txt file in the Bin folder if less than 10,000 or into the
UserErr.txt file in the Recipe folder.

ErrLevel

Sensors, ADCs, Heaters, and the Infranor motor have an Error Level property. The
setting of the ErrLevel property determines what action is taken if an error is
detected when monitoring the device.

Possible settings for the ErrLevel property are:
Not Monitored — The device is not monitored in the background.

Fatal Error — The device is monitored. If an error occurs, the Tool is stopped
immediately. A message is displayed in the Monitor box of the Process program.
The ErrButton function is called.

Warning — The device is monitored. If an error occurs, the Tool keeps running. A
message is displayed in the Monitor box of the Process program.

Error — The device is monitored. If an error occurs, the Tool finishes the current
processes that are running and the handler finishes whatever action it is currently
performing. Then, if the ErrButton property is blank, the Tool is stopped. If the
ErrButton property is not blank, the ErrButton function is called, after which the
Tool resumes cycling.

Exceptions:

If the ErrLink property links the device to a Solenoid, the error monitoring will only
occur if the Solenoid is on.

A Toolbar Button will not stop on a Fatal Error if you started it manually by clicking
on the Toolbar Button. This is because you might be running the button to fix the
error condition. For instance, if a Tank Empty sensor generates a Fatal Error, you
want to be able to run the Toolbar Button to fill the tank. If. However, the Process
program started the Toolbar Button while running a process cycle, a Fatal Error
will cause it to stop.

Some examples of ErrLevel settings are:

Door Sensors — These would use the Not Monitored setting. Door sensors are
checked at specific times to see if the door is up or down; however, they are not
monitored in the background. Background monitoring implies that a device should
always be in a particular state, whereas a Door Sensor may legitimately be either
on or off.

Environmental Door Sensors, Leak Sensors — These sensors might use the Fatal
Error setting. The Tool should be halted immediately if an error occurs.

Flow Sensors — These sensors might use the Warning setting. A message would
be displayed indicating the problem, but the process would continue.
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Tank Low Sensor — These sensors might be set up to use the Error setting. If an
error occurred, a message would be displayed. The Tool would halt when the
processes running in all the Chambers were complete.

ErrLink

The ErrLink property links a Solenoid with one or more Sensor, ADC, or Heater
devices. The device will only report Monitor errors when the Solenoid is On.

It is important to note the difference between Monitor errors and recipe errors,
because the ErrLink property only applies to Monitor errors. Monitor errors refers
to polling the Sensor/ADC/Heater in the background if the ErrLevel is set to
Warning or higher. A recipe error is when the Sensor/ADC/Heater is explicitly
checked when running a recipe. Monitor errors will only be generated when the
linked Solenoid is On, but recipe errors will always be generated if the
Sensor/ADC/Heater is in the error condition.

The ErrLink property can contain 0, 1, or more solenoid names. If 0 solenoid
names, then the Monitor error is always generated. If 1 solenoid name, then the
Monitor error is only generated if the solenoid is On. If 2 or more solenoid names,
then the Monitor error is generated if any of the linked solenoids are On.

Typical examples of devices that would use the ErrLink property would be:

Flow Sensors — The Flow Sensor might only be monitored if a particular dispense
solenoid is on

Brush Pressure — A Double Brush Pressure ADC might only be monitored when
the brush is clamped (the clamp solenoid is on)

Resistivity Monitor — A Resistivity Sensor might only be monitored if a particular
dispense solenoid is on

ErrStationList

This property requires the ErrLevel to be set to “Error”. When an error occurs it
will stop the selected stations immediately.

ErrOnDelay

ErrButton

5-16

Time in seconds to wait after an error starts before reporting the error.

The ErrButton property can be used to take corrective action if an error occurs. The
ErrButton property is associated with Sensors, ADCs, and Heaters. ErrButton can
be either blank, or it can contain the name of a Toolbar Button. The idea is that if
an error occurs, the Toolbar Button will be run automatically to correct the error.

ErrButton, ErrLevel, and ErrButtonMode work together to determine how the Tool
responds to an error:

ErrLevel determines what type of error is generated: Warning, Error, or Fatal
Error.

ErrButton determines if a Toolbar Button should be called after an error.
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ErrButtonMode determines if the Toolbar Button should be called only when the
Tool is in Run mode, or when the Tool is in Run or Idle mode.

The Toolbar Button will only be called if the ErrLevel is Error or Fatal Error.
Here are the possible scenarios:

Idle Mode and Toolbar Button is blank

Warning — Monitor Message is displayed.

Error — Monitor Message is displayed.

Fatal Error — Monitor Message is displayed.

Run Mode and Toolbar Button is blank

Warning — Monitor Message is displayed. Tool continues running.

Error — Monitor Message is displayed. Tool finishes current process, then stops.
Fatal Error — Monitor Message is displayed. Tools stops immediately.

Idle Mode and Toolbar Button is not blank

Warning — Monitor Message is displayed.

Error — Monitor Message is displayed. If ErrButtonMode = “Special”, the Toolbar
Button is called.

Fatal Error — Monitor Message is displayed. If ErrButtonMode = “Special”, the
Toolbar Button is called.

Run Mode and Toolbar Button is not blank
Warning — Monitor Message is displayed. Tool continues running.

Error — Monitor Message is displayed. Tool finishes current process, then stops.
Toolbar Button is called. Tool automatically resumes.

Fatal Error — Monitor Message is displayed. Tools stops immediately. Toolbar
Button is called.

NOTE
Toolbar Buttons are only run when the error first occurs. For instance, if a leak
sensor generates an error, Toolbar Button is only run when the sensor transitions

from ON (Green) to OFF (Red).
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ErrButtonMode

The ErrButtonMode property determines when a Toolbar Button is run after an
error.

If ErrButtonMode = Special, then the Toolbar Button will be called both when the
Tool is in Idle mode and when it is in Run mode.

If ErrButtonMode = Normal, then the Toolbar Button will be called only when the
Tool is in Run mode.
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New Properties

Beginning with Process version 7.38.8 there are two new properties on the Heater
Properties screen, Gain and Offset as shown below.

m. Healer Properties
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The primary purpose is to allow a Customer to adjust the temperatures from a
heater or thermocouple to their liking. The Gain and Offset works exactly the
same as it does with a typical ADC. For typical operation the Gain should be set

to 1 and offset to 0. Any Software upgraded in the field will automatically use a
gain of 1 and offset of 0 unless it is changed.
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The gain and offset provided on this screen are in ADDITION to the calibration
values saved to heater EEPROM on the DSP Diagnostics screen for the new heater
controllers, and the Thermocouple offset saved to EEPROM on the old heater
controllers. The values in EEPROM are calibrated in the factory using special
calibration equipment and should NOT be altered under any circumstances. Heater
controller modules in stock have already been calibrated by Chris, Ed, or Rob. All
new equipment should use Gain=1 and Offset=0.

When a Customer wishes to perform their own calibration to the heater, that
calibration should be done here using the new properties. When a heater controller
is replaced, the new heater will already have been factory calibrated and should
perform the same as the original. Customer calibration should also not need to be
modified when a heater controller is replaced.

These new properties can be used for all heater controllers old and new as well as
the Dual Temperature monitor and the Octal Temperature monitor modules.
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ADC

ADC Window
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Description

The ADC Screen displays the values for Analog to Digital Converters. These are
devices that make measurements from Analog inputs. Typical ADCs are: Vacuum
readings, Tank Pressure readings, Brush Pressure readings, HPC Pressure readings.

The screen displays the Actual reading of the ADC.
The ADC can have these states:

= Alive — If the ADC is Enabled and Online, then it is constantly being read
in the background, and its Actual value is displayed.

= Disabled — If the ADC is Disabled, the text is grayed out.
» Offline — If the ADC is Offline, it is displayed with a yellow background.

Two of the properties of the ADC are the Minimum and Maximum settings. The
ADC may be set up so that its Actual value is monitored to ensure that it remains
between these settings. If desired, a warning or error can be generated when the
ADC exceeds the Minimum or Maximum limit. A setting of “0” indicates that there
is no limit.

The Minimum or Maximum setting can be changed by:
= Entering a new value in the edit box on the ADC screen
= Entering a new value in the ADC Property screen

= Loading a Handler or Process recipe, if the setting is called out in the Setup
section of the recipe

= Running a Handler, Process, or Purge recipe

The Set Point value is the nominal setting. The Actual reading is compared to the
Set Point to determine the state of the ADC. The Set Point can be changed by:

» Loading a Handler or Process recipe, if the setting is called out in the Setup
section of the recipe

»  Within a Toolbar Button, if the Toolbar Button recipe calls specifies it
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This selection allows an authorized user to add a new ADC.

Right-click Menu

Enable / Disable

Use these options to enable or disable this specific device.

Change Actual

This property is only available in Demo Mode. Allows the user to change the
value that is “read” from the device in demo mode. Typically used to test errors.

Online Check

Delete

This will do an online check for this specific device.

This option will delete the ADC from the Tool. The user will be asked to
confirm. This deletes all the ADC’s properties from the adc.ini file.

Properties

Name

Alias

Enabled

Address

Port

Unique identifier of the ADC. Click the dropdown box in the Name field to see a
list of possible names. (Advanced users may type in a name rather than selecting
from the list.) If the name contains a Pound sign (#) then a Number field will be
displayed. The selected number will be inserted in the name in place of the pound
sign. For example, if Name Combobox contains “Tank#” and Number Combobox
contains “3”, then the Name will be “Tank3”.

Unique user-friendly name.

True or False flag that determines whether or not the Heater or Thermocouple is
used.

Address on the RS-422 network. Valid addresses are 1-127.

Port of the device on its Controller. Valid ports numbers vary depending upon
controller type.
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Usage

Timer Init

5-24

Normal A/D - Reads an ADC Channel.

Differential = Detects the difference between two other ADCs (Diff. Name 1 — Diff.
Name 2).

Pulse Width = Reads a pulse width.
Servo Speed = Displays the speed of a servo motor (used to monitor Brush RPM).
Oven Pressure = Displays the oven pressure.

Flow Mix Control = Displays the ratio of one flow over another (Diff. Name 1 /
Diff. Name 2).

Status = Displays device status.

Power Resistance = Displays Power supply Resistance.

Power Voltage = Displays Power supply voltage.

Power Level = Displays Power supply level.

Pulse count — Reads the pulse count from the Tank I/O controller.
Servo Current — Reads the current being used back from a servo motor.

Virtual — creates a device that only exists in the Software — it is not from an actual
hardware device.

Power ADC — Used to display specific voltage level readings from different ports.
Pulse interval — Reads Pulse Interval for Flow Rate from TankIO board.

Level Sensor — defines ADC as a level sensor for displaying liquid levels in
chemistry tanks.

Level Sensor Flow Rate — defines the ADC as using a level sensor’s change in value
to calculate a flow rate into or out from a chemistry tank.

Motor Encoder RPM — Displays Encoder RPM of motor at matching address and
port.

Motor Position RPM — Displays Position RPM of motor at matching address and
port. For use with motors that do not have encoders.

Timer — creates a timer.

Caption - This creates a device that is used for display purposes only. The Caption
devices can be used to subdivide a long list of devices into different groups. This
makes it easier for the operator to locate and understand different devices.

Only available when usage is set to “Timer”. Can either be turned “Off” or set to
“Start from 0”.
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Diff. Namel

If Usage = Differential or Flow Mix Control, name of first ADC used in calculation.
This property is not used otherwise.

Diff. Name2

Min

Max

Mode

Filter

Gain

Offset

If Usage = Differential or Flow Mix Control, name of second ADC used in
calculation. This property is not used otherwise.

If > 0, an error or warning can be generated if the Actual reading is less than the
Min value.

If > 0, an error or warning can be generated if the Actual reading is greater than the
Max value.

Positive - Only displays readings greater than or equal to zero. Used for cosmetic
reasons so that you don’t see a negative number.

Resistivity462 - Scaled in Ohms. Used with Pneumatics (462) board.
Normal - Displays positive or negative readings

Invert - Display 1/Reading

Contact Resistivity - Scaled in Ohms. Used with Tank I/O (591) board.
FineVacSense —

Absolute Value —

Non-Contact Resistivity -

Applies a Software filter to the displayed result.
e None = No filter
e Average 2 samples = Keeps a running average over the last two samples.
e Average 4 Samples = Keeps a running average over the last four samples.

e Peak value = High value from last 10 samples

Scales the ADC value received from the firmware into meaningful units by using
this value as a multiplier. A value of 1 =no scaling.

Applies an offset to the ADC value received from the firmware by adding this
signed value. A value of 0 = no offset.

23 September 2019 5-25



WaferStorm® & WaferEtch® Operation Manual \7(3(‘(() PSP
Section-5: Configuration Descriptions

Decimals

Number of digits displayed after the decimal point

Example:

Suppose the ADC value is 1.234.

If Decimals = 0, the display will be “1”

If Decimals = 1, the display will be “1.2”

If Decimals = 2, the display will be “1.23”

If Decimals = 3, the display will be “1.234”

If Decimals = 4, the display will be “1.2340”
Units

Type of units the data is in. For example, PSI.
ErrCode

See explanation in Heaters above.
ErrCodeText

See explanation in Heaters above.
ErrLevel

See explanation in Heaters above.
ErrLink

See explanation in Heaters above.
ErrStationList

This property requires the ErrLevel to be set to “Error”. When an error occurs it
will stop the selected stations immediately.

ErrOnDelay

Time in seconds to wait after an error starts before reporting the error.
ErrButton

See explanation in Heaters above.
ErrButtonMode

See explanation in Heaters above.

5-26 23 September 2019



PSP WaferStorm® & WaferkEtch® Operation Manual
Section-5: Configuration Descriptions

Yeeco

DAC

DAC Window
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Description

The DAC screen outputs values to Digital to Analog Converters. These are devices
that generate Analog outputs. Typical DACs are: Tank Pressure settings, Brush
Pressure settings, HPC Pressure settings.

The screen displays the Actual setting of the DAC.
The DAC can have these states:

= Alive — If the DAC is Enabled and Online, then it a new setting can be sent
to it.

= Disabled — If the DAC is Disabled, the text is grayed out.

» Offline — If the DAC is Offline, it is displayed with a yellow background.
The DAC setting can be changed by:

» Entering a new value in the edit box on the DAC screen

= Initializing the DAC. The value in the “Init Setting” property is sent to the
DAC during initialization. Usually. However, this value is immediately
overwritten by a value in the Setup section of a recipe.

= Loading a Handler or Process recipe (if the setting is called out in the Setup
section of the recipe)

* Running a Handler, Process, or Purge recipe

Menu

This selection allows an authorized user to add a new DAC.

Right-click Menu

Enable / Disable

Use these options to enable or disable this specific device.

Online Check

This will do an online check for this specific device.

Delete

This option will delete the DAC from the Tool. The user will be asked to
confirm. This deletes all the DAC’s properties from the dac.ini file.
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Properties
Name

Unique identifier of the DAC. Click the dropdown box in the Name field to see a
list of possible names. (Advanced users may type in a name rather than selecting
from the list.) If the name contains a Pound sign (#) then a Number field will be
displayed. The selected number will be inserted in the name in place of the pound
sign. For example, if Name Combobox contains “Tank#” and Number Combobox
contains “3”, then the Name will be “Tank3”.

Alias
Unique user-friendly name.
Enabled
True or False flag that determines whether or not an DAC is used.
Address
Address on the RS-422 network. Valid addresses are 1-127.
Port
Port of the device on its controller. Valid ports numbers vary depending upon
controller type.
Gain
Scales the DAC value sent to the firmware into meaningful units.
1 = No scaling
Offset
Applies an offset to the DAC value.
0 = No offset
Decimals
Number of digits displayed after the decimal point
Example:
Suppose the ADC value is 1.234.
If Decimals = 0, the display will be “1”
If Decimals = 1, the display will be “1.2”
If Decimals = 2, the display will be “1.23”
If Decimals = 3, the display will be “1.234”
If Decimals = 4, the display will be “1.2340
Units

Type of units the data is in. For example, PSI.
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Mode
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None = A regular DAC output

Tank Sensor High = Tank Pressure setting for the Tank 10 DEV_TANK
board. Must have a Tank Full Sensor that has a logic High output when the
tank is full.

Tank Sensor Low = Tank Pressure setting for the Tank 10 board. Must have
a Tank Full Sensor that has a logic Low output when the tank is full.

Tank Scale = Reserved for future use

Power = For Sealers, sets the Power level of the Power supply.
Oven Shelf Temperature = Sets the temperature for a shelf in the Oven
Oven Shelf Bandwidth = Sets the bandwidth for a shelf in the Oven
Oven Moisture Level = Sets the Oven Moisture Level

Oven Dry Box Pressure = Sets the Oven Dry Box Pressure Level
Oven Dry Box Flow = Sets the Oven Dry Box Flow Rate

Oven Temperature = Sets the Oven Temperature for all shelves
Oven Analog Output = sends an output temperature to an oven shelf.
Oven Analog Offset = Adds an offset to the oven reading.

Flow Rate = Adjusts tank pressure to create the desired Flow Rate

Auto Flow Rate = Tank I/O board automatically adjusts tank pressure to
create the desired Flow Rate

Flow Mix Control = Desired setting for Flow Mix ratio (should be a number
between 0 and 1)

Pulse Count (OBSOLETE) = Pulse count for tank pre-mixing
Power Voltage = Voltage setting for Power Supply

Megasonic Power On = Megasonic Pulse On Time (default = 8, lunit =
0.1667 ms)

Megasonic Power OFF = Megasonic Pulse Off Time (default = 32, lunit =
0.1667 ms)

Tank Fill Pulse Count, Sensor High = Pulse count for tank pre-
mixing. Replaces "Pulse Count" mode. Can be used with the "TankFill"
command to fill the tank. Turns off associated fill solenoid when fill is
complete. Associated Tank Full Sensor has High True level.

Tank Fill Pulse Count, Sensor Low = Pulse count for tank pre-
mixing. Replaces "Pulse Count" mode. Can be used with the "TankFill"
command to fill the tank. Turns off associated fill solenoid when fill is
complete. Associated Tank Full Sensor has Low True level.

23 September 2019



\’bcc(j PSP WaferStorm@ & WaferEtch® Operation Manual
— Section-5: Configuration Descriptions

= Virtual = Maintains setting but does not write to hardware.

= Caption - This creates a device that is used for display purposes only. The
Caption devices can be used to subdivide a long list of devices into different
groups. This makes it easier for the operator to locate and understand
different devices.

Init Setting
DAC Setting sent during Initialization.
Tank Index

This sets the Tank index column from the EEPROM configuration for the
applicable Tank I/O module.
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Description
The Solenoid screen displays all the solenoids and valves on the Tool.
Solenoids can have the following states: On, Off, Offline, and Disabled

= On solenoids are displayed with a green background if the Solenoid is in
On/Off mode and a blue background if the Solenoid is in Pulse mode.

= Off solenoids are displayed with a default button color background
= Offline solenoids are displayed with a yellow background
= Disabled solenoids are displayed with a darkened background

A Solenoid can be turned on or off by clicking the button.

A Solenoid has a Locked property. If this property is True, the user cannot
manually toggle the solenoid by clicking the solenoid button. When the solenoid
button is depressed, a “LOCKED” message will be displayed. Typically, the user
is Locked out of toggling solenoids that may present a danger to the user or to the
Tool.

The Solenoid can operate in two modes: Pulse mode and On/Off mode.

*  On/Off mode occurs when the Pulse Width property is zero. Clicking the
button turns the solenoid on or off. The button turns green when the solenoid
is on.

= Pulse mode occurs when the Pulse Width property is non-zero. Clicking the
buttons turns the solenoid on for the length of time specified by the Pulse
Width property. The button turns blue when the solenoid is turned on.

Menu

This selection allows an authorized user to add a new Solenoid.

Right-click Menu
Enable / Disable

Use these options to enable or disable this specific device.

Online Check

This will do an online check for this specific device.

Delete

This option will delete the Solenoid from the Tool. The user will be asked to
confirm. This deletes all the Solenoid’s properties from the solenoid.ini file.
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Unique identifier of the solenoid. Click the dropdown box in the Name field to see
a list of possible names. (Advanced users may type in a name rather than selecting
from the list.) If the name contains a Pound sign (#) then a Number field will be
displayed. The selected number will be inserted in the name in place of the pound
sign. For example, if Name Combobox contains “PadGrip#’ and Number
Combobox contains “3”, then the Name will be “Padgrip3”.

Alias

Unique user-friendly name

Enabled

True or False flag that determines whether or not a Solenoid can be activated.

Address

Address of the solenoid on the RS-422 network. Valid addresses are 1-127.

Port

Port of the device on its controller. Valid ports numbers vary depending upon
controller type.

Bit

Bit that activates the solenoid. Valid bits are 0-7.

Mode

Determines type of actuation.

23 September 2019

Normal = Turns solenoid on or off

Maintain Tank Level = Tell Tank I/O board to automatically maintain tank
level.

Tank Polarity Code = Tell Tank I/O board what type of sensors are present.

Background Pulse — When activated this solenoid turns on and off
automatically using the “On Time” and “Off Time” parameters
respectively.

Virtual = For display only, does not send messages

Caption - This creates a device that is used for display purposes only. The
Caption devices can be used to subdivide a long list of devices into different
groups. This makes it easier for the operator to locate and understand
different devices.
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Tank Polarity Code

Used with “Tank Polarity Code” mode. Tells Tank I/O board what logic level the
tank sensors put out when they are On (Green). Each bit of the code represents a
bit in input port DO (use Port 0) or D1 (use Port 1).

Typical values:

44 hex for clip-on sensors (Sensors that have a Level property = Levell)

BB hex for float sensors (Sensors that have a Level property = Level0)
Pulse Width

Pulse Width in msec. If Pulse Width is 0, the solenoid is turned on or off. If Pulse
Width is not zero, the solenoid is turned on for the amount of time specified by the
Pulse Width, after which it automatically turns itself off.

Initial On
If Initial On is TRUE, the solenoid will automatically be turned on after
initialization.

Dry
If the Dry flag is TRUE, the solenoid will not be turned on during a dry run. In
addition, when the Stop button is pressed or a Fatal error occurs, the solenoid will
be turned off. Generally, chamber dispenses should have a Dry flag of TRUE.

Invert
If the Invert flag is TRUE, turning a solenoid on causes a logic level of 1 to be sent
to it. If the Invert flag is FALSE, turning a solenoid on causes a logic level of 0 to
be sent.

ErrLink
See explanation in Heaters above.

On Time

Time on in milliseconds when Mode is “Background Pulse”.
Off Time

Time off in milliseconds when Mode is “Background Pulse”.
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Description

Menus

Sensor

View

Normal

EMO

5-38

The Sensor screen displays all the sensors on the Tool.
Sensors can have the following states: On, Off, Offline, and Disabled.
e On sensors are displayed in green.
e Off sensors are displayed in red.
e Offline sensors are displayed in yellow.
e Disabled sensors are displayed in the default button color.

Sensors are binary values read from a specific address/port/bit location on the VPSP
Network. Sensors are constantly read in the background, unless they are offline or
disabled.

Sensors are generally configured so that the On (Green) state represents the desired
sensor value, and the Off (Red) state represents an error condition. For instance, a
Door Closed sensor should be set up so that it is Green when the door is closed and
Red when the door is open.

This selection allows an authorized user to add a new Solenoid.

The View menu selects which category of Sensor to display on the Sensor screen:
Normal, EMO, or Home Sensor. The Sensor Category is a property of the Sensor.

The normal sensors used to determine the state of various hardware in the Tool.
Typical normal sensors are door sensors, tank overfill sensors, and fluid present
SEensors.

EMO sensors show the state of the emergency Tool off sensors and if any of the
sensors have been latched.
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Home Sensor

Home Sensors are Sensors that determine whether or not a motor is blocking its
home flag.

Home Sensors should be configured so that they are Green when the motor is in the
home sensor and Red when the motor is out of the home sensor.

Home Sensors are different from most other sensors in that Home Sensors are not
used by the Software running on the PC. They are only used by the firmware on the
motor controller card. Home Sensors can be configured in the Sensor screen, but
that is only for helping a service technician to troubleshoot the Tool. The fact that
the Home Sensors are only used by the firmware is very important, because it
means:

Home Sensors do not have to be configured in the Sensor screen. The firmware
sees the sensor whether or not it exists in the Sensor screen.

Disabling a Home Sensor has no effect on the firmware.

Changing the Level property of a Home Sensor has no effect on how the firmware
sees the sensor.

Frequently, the Home Sensors are configured in the Sensor screen, but they are kept
disabled except when troubleshooting the motor. The sensor is disabled so that it
doesn’t waste communications bandwidth.

Right-click Menu
Enable / Disable

Use these options to enable or disable this specific device.

ToggleState
Online Check

This will do an online check for this specific device.

Delete

This option will delete the Sensor from the Tool. The user will be asked to
confirm. This deletes all the Sensor’s properties from the sensor.ini file.
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Properties

Name

Unique identifier of the sensor. Click the dropdown box in the Name field to see a
list of possible names. (Advanced users may type in a name rather than selecting
from the list.) If the name contains a Pound sign (#) then a Number field will be
displayed. The selected number will be inserted in the name in place of the pound
sign. For example, if Name Combobox contains “Tank#Over” and Number
Combobox contains “3”, then the Name will be “Tank3Over”.

Alias
Unique user-friendly name.

Enabled
True or False flag that determines whether or not a Sensor is used.

Address
Address of the sensor on the RS-422 network. Valid addresses are 1-127.

Port
Port of the device on its controller. Valid ports numbers vary depending upon
controller type.

Bit
Bit to be read to get the Sensor value. Valid bits are 0-7.

Category
The Category is used by the Sensor “View” menu selections to determine which
Sensors to display on the Sensor screen.
Choices are: Normal, EMO, and Home Sensors.
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The Mode determines what type of device the sensor is reading.

Level

Sensor is a typical VPSP equipment sensor
Status is a bit in a status word from a VPSP module

Virtual is a flag that is set be the definition file command SensorSetVirtual
(Oor1)

BlockSequencer

UPS Utility Power reads the utility power status of a UPS device from the
Windows UPS service

UPSCommunication reads the communication status of a UPS
device from the Windows UPS service

Carrier Available

Caption - This creates a device that is used for display purposes only. The
Caption devices can be used to subdivide a long list of devices into different
groups. This makes it easier for the operator to locate and understand
different devices.

Specifies what logic level the bit should read when it is in the On (Green) state.
Choices are: Level 0, Level 1, Edge Up, and Edge Down.

The Default is Level 0.

Timer

Level 0 means that the Sensor is On (Green) when the bit reads 0 and the
Sensor is Off (Red) when the bit reads 1.

Level 1 means that the Sensor is On when the bit reads 1 and Off when the
bit reads 0.

Edge Up means the Sensor is On when the bit has transitioned from 0 to 1,
and is currently 1.

Edge Down means the Sensor is On when the bit has transitioned from 1 to
0, and is currently 0.

Trigger 0 means that the Sensor is On (Green) except when a down edge
has occurred (the edge condition is usually reset by a "SensorSetEdge 0"
command in the definition file)

Trigger 1 means that the Sensor is On (Green) except when an up edge has
occurred (reset by a "SensorSetEdge 0" command)

Time in seconds to elapse before sensor ON is valid.
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Avutolink

Specifies an automatic action that will be taken when the sensor is Off. Choices
are:

o  WetFilll Off turns off the WetFilll solenoid

o  WetFill2 Off turns off the WetFill2 solenoid

o  WetFill3 Off turns off the WetFill3 solenoid

o  WetFill4 Off turns off the WetFill4 solenoid

o  WetFill5 Off turns off the WetFill5 solenoid
GoGreenButton

The sensor “GoGreenButton” property identifies a Toolbar Button that will execute
when a sensor turns from red to green. Generally, the button would perform a
simple action like turning off a valve.

ErrCode

See explanation in Heaters above.
ErrCodeText

See explanation in Heaters above.
ErrLevel

See explanation in Heaters above.
ErrLink

See explanation in Heaters above.
ErrStationList

This property requires the ErrLevel to be set to “Error”. When an error occurs it
will stop the selected stations immediately.

ErrOnDelay

Time in seconds to wait after an error starts before reporting the error.
ErrButton

See explanation in Heaters above.
ErrButtonMode

See explanation in Heaters above.
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Tanks Window

w, Tanks !EII!I

Tank

InlUse  Mame % Full ml Status

Yes [Tankl DENH4OH [ foo | 20000 | Full |
Yes [NH4OH Supply Bottle | &7 | 3045 | Partial |

: %
‘Tank'l Tankl DENHA0H 100 A

Description

Fields

In Use

Name

%Full

Status

The Tank Screen displays the state of fluid vessels on the equipment. This includes
tanks, carboys, and supply bottles. The Tank Screen is an optional feature, so that
it may or may not be configured on any particular piece of equipment. If it is not
configured, then the same information should be available from other sources, such
as the Sensor Screen.

The In Use field shows whether the tank is being used by the current process
recipe. By default, all tanks are in use. The In Use state can be changed in the
definition file using the TankInUse command. If the tank is not in use, it will not
generate errors. "Yes" signifies in use; "No" signifies not in use.

The Name field displays the name of the tank (or bottle, etc.).

The %Full field shows the fluid level of the tank, from 0 to 100 percent. For tanks
that use a scale or counters to measure the fluid level, the percent full will closely
reflect the level of the tank. For tanks that use Sensors to determine the fill level,
the percent full will be a very approximate number.

The Status field shows the tank level and error condition. The level will be Missing,
Empty, Low, Partial, or Full. Partial means the level is between Low and Full. A
level of "Missing"only applies to scales, and means that the container is not present
on the scale. If an error condition is present, then the text in the status field is Red,
otherwise it is Black.

(BarGraph)

The %Full value is represented as a bar.
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Errors
The tank can be configured to generate errors depending on conditions. If an error
condition is present, the Status text will be displayed in Red. Errors are not
generated if the tank is disabled or not In Use. See the Tank Properties form for
more information.

Ini File

The tank configuration information is saved in the Tank.ini file in the Ini directory.
Definition File Commands
Definition file commands that can be used with tanks include:

TankInUse - Use this in the Setup section of the Process recipe to determine if the
tank is used for that recipe.
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Select the "Add" menu item. This will display the Tank Properties form. Each tank
must have a unique Name.

Right-click Menu
Enable / Disable

Use these options to enable or disable this specific device. If disabled, it will not
generate errors. However, it will still display the fluid level. The Enable state is
saved as part of the tank configuration.

Change level

This is available in Demo mode only. It allows the fluid level to be changed to test
error conditions.

Delete

This option will delete the Tank from the Tool. The user will be asked to confirm.
This deletes all the Tank’s properties from the tank.ini file.

Properties

NOTE

All Tank properties are optional, except for the Tank Name. Only some properties
will be filled, depending upon what is appropriate for the Tank. The “Tank

Properties” Window has seven tabs.

Click on “Save” button to save any changes that have been made to any of the
properties. Click on the “Cancel” button to close the “Tank Properties” Window
without saving any changes that have been made.

NOTE
Changes made in the “Level Sensor” tab will not be saved if the “Apply” button
has not been clicked first.
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General
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w. Tank Properties - Tankl - Tankl DI:NH40H
General Chemistry Errors Scale Fluid Meters Sensors Level Sensor

Narn

MName Tank# - 'I Tankl

Alias [Tank? DLrHAOH
% Full S\VID 140001

Fill Level Definitians

Full e ~| %
Middle m %
Low m %
Empty m %

Cancel |

The General Tab contains these properties:

Name
Required Field.

The name consists of a type (Tank, Bottle, Carboy) and number. The type and
number combined generate the tank name, e.g., Tankl. Each tank must have a
unique name. (For the purposes of this discussion, the word "Tank" describes all
fluid vessels, including Bottles and Carboys.)

Alias

The Alias field may be left blank, or it may contain a descriptive name for the
tank. The Alias must be unique.

Fill Level Definitions (Full, Middle, Low, Empty)

These fields define the meaning of Full, Low, Middle, and Empty in terms of
percent full of the tank. These meanings may be used when setting errors (see the
Error tab) or in the definition file commands (such as TankFullGoto,
TankEmptyGoto, etc.)
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Chemistry

. Tank Properties - Tank1 - Tankl DI:NH40H
General Chemistry Errors Scale Fluicd Meters Sensors Level Sensor

PulseCnt12: FM#12 Fill Tank 1 NH40H Actual Chemistry IO
1

i Mix Settings Fecipe Actual Fecipe Chemistry ID
PulseCnt11: Fh#11 Fill Tank 1 Divy | 00 | 00 ’71
| 10 | 10

Chemistry ID List (fram Chemistnyini)

Reset Cheristry

Save | Cancel |

The Chemistry Tab defines what type of chemistry and the proportions used to fill
the tank. The settings in this tab are used if it is desired to track the type and mix
ratio of chemistry in the tank.

Recipe Chemistry ID, Actual Chemistry ID

The Recipe Chemistry ID is the chemistry ID specified in the recipe, using the
TankChemID command. The Actual Chemistry ID is the chemistry ID saved when
filling the tank, using the TankSaveChem command. For most tanks, the following
values can be used:

¢ (0 meaning tank empty or don't care
e | meaning tank filled with chemistry

The only time you need to use other chemistry IDs is if the Chemistry ID is the only
way to know what is in the tank. For instance, if you have a single supply bottle
that is sometimes filled with Chemistry A and other times filled with Chemistry B,
you would specify a Chemistry ID to keep track of what is in the bottle. The
Chemistry ID is made available in the Chemistry.ini file.

If you aren't sure whether you need a Chemistry ID other than 0 or 1, you probably
don't.

In a definition file, the TankVerifyChem command will generate if the Recipe and
Actual Chemistry IDs don't match, if both are not zero.

e If Recipe Chemistry ID = Actual Chemistry ID, no error.
e If Recipe Chemistry ID = 0 and Actual Chemistry ID > 0, no error.
e If Recipe Chemistry ID > 0 and Actual Chemistry ID = 0, no error.

e If Recipe Chemistry ID > 0 and Actual Chemistry ID > 0 and Recipe
Chemistry ID != Actual Chemistry ID, then Error.

Mix Settings
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Errors
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The Mix Settings is a list of all the chemistry mixes that may go into a tank. When
you click on a Mix Settings field, you get a list of all the DACs with Mode = Pulse
Count. Select whichever DAC mixes go into the tank. The DAC settings set in the
recipe using the DACSetToRecipe command are displayed in the Recipe
column. The DAC settings used last time the tank was filled are displayed in the
Actual column. If these values are different and the Chemistry IDs are not 0, then
a "Tank Chemistry does not match Recipe" error will be generated. The Actual
values will be set equal to the Recipe values when the TankSaveChem command is
executed, which is usually in the fill tank Toolbar Button.

Chemistry ID List

This is a list of chemistry IDs. The list is read from the Chemistry.ini file. Read
about Chemistry IDs above for more information.

Reset Chemistry Button

This will copy the Recipe Chemistry ID to the Actual Chemistry ID, and it will
copy the Recipe Mix Settings to the Actual Mix Settings. This is the same function
as running the TankSaveChem command in a definition file.

w. Tank Properties - Tank1 - Tankl DI:NH40H
General

Chemistry {Errarsi Fluid Meters Sensors Lewvel Sensor

Priority Condition  State or % Full Error Code Error Type Button Mode
High [c= Lo [E301 Tank Empty Errar Fill Tk1 [Always

l [ =
Low

CAPHANDLER (HANMDLER)

lftank is empty. turn off these solenoids [1Brake? (Handler £ Brake Disahle) 0 zolenoids selected
[1H1Y2Yac (Handler Paddle 2 Vacuum)
[1H1Y1Yac (Handler Paddle 1Vacuum)
1 CAPSTAT [STATION 1) x|

Save | Cancel |

The Errors Tab specifies a list of errors to be generated for a Tank.
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Priority

The Errors are listed on the screen in priority order, from highest to lowest. If
multiple error conditions are present, then only the highest priority error will be
displayed and acted upon. For instance, if you have a tank low error condition and
a tank empty error condition, the empty error should be listed above the low error.

Condition

Condition is either "<=" (less than or equal to) or ">=" (greater than or equal to).
Definition File Commands

Definition file commands related to tank properties include:

e TankChemlD - Sets the Recipe Chemistry ID value. Used in a Toolbar.def
file when filling a tank. May also be used in the Setup section of a Process
recipe.

e TankSaveChem - Saves the Chemistry ID and the Mix Settings from the
Recipe to Actual. Used in a Toolbar.def file in a tank fill button.

e DACSetToRecipe - Used in the Setup section of a Process recipe or in the
Toolbar.def file to set the Recipe Mix Settings value.

Scale

w. Tank Properties - Tank1 - Tankl DI:NH40H

General

Fluid Meters

Chemistry Errors Sensors Level Sensor

Scale Settings

Container Full ]
Container Empty i]
MNo Container ]

Scale Input
| 5

Save | Cancel |

The Scale tab is used to configure a waste or supply bottle scale used to determine
if the vessel is full, empty, or non-existent.

e Scale Settings - Values are entered here for a full container, an empty
container, and the tare weight for an empty container. An missing container
will generate an error.

e Scale Input - This field specifies the ADC device to use as the scale.
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Fluid Meters

w. Tank Properties - Tankl - Tankl DI:NH40H
General Chemistry Errors Scale Fluid M Sensars Lewvel Sensor

Full Amount Current Fill Lewvel Change Fill Leval
20000 2 e

i~ Input Counters/Level Sensars i Qutput Counters/Level Sensors

Save | Cancel |

The Fluid Meters tab specifies what devices, either flow sensors or level sensors,
are to be used to track the fluid level in a tank, bottle, or carboy. It keeps track of
the present fluid level based on fluid meter values going into or out of the vessel.
Typically used for vessels that do not have their own level floats or sensors.

e Full Amount - The amount that is determined to be considered full.
Generates an error when it reaches this amount.

e Current Fill Level - Displays the current level that is calculated from
volumes measured by the associated fluid meters.

e Change Fill Level button — Click on this button to change the present fill
level value.

e Input Counters/Level Sensors — Select which devices will measure the
amount of fluid going into this vessel.

¢ Output Counters/Level Sensor — Select which devices will measure the
amount of fluid coming out of this vessel.

Sensors

. Tank Properties - Tank1 - Tankl DI:NH40H
General Chemistry Errors Scale Fluid Meters Sensors; Lewvel Sensar

Sensors

Full |

Lo |

OO0

Ernpty |

Save | Cancel |
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The Sensors tab is used to assign the specific float sensors to this vessel. Devices
are assigned for Full, Low, and Empty levels. The circles will indicate the sensor
states, either red or green, depending on how the sensors are configured.

Level Sensor

General Chemistry Errors Scale Fluid Meters Sensors Level Sensor

—¥olume Level Sensars

[v" Tank Uses Yolume Level Sensors

Address <1 -

Level Sensor ADC ITEHR] Level ﬂ 1 28,242 Level (ml)
El

Flow Rats ADC [Tank 1 Fiow Out _ owPte (o)
Tank Index m

Full Set Full Level ||2??17 %)

Empty SetEmptyLevell 3283 Q Apply |

Tank Capacity (100%4) IW

Units lmli Decimal Places ln—

Save | Cancel |

The Level Sensor tab is used to configure the hardware level sensor in this tank.

The “Tank Uses Volume Level Sensors” checkbox must be checked to configure
the level sensor. Then the “Volume Level Sensors” fields become active.

23 September 2019

Address — Select the address of the Tank I/O module that reads the level
Sensor.

Level Sensor ADC — Select the ADC that is assigned to this tank’s level
Sensor.

Level (ml) — This field displays the calculated volume in milliliters in the
tank.

Flow Rate ADC — Select the ADC that is assigned to this tank’s level
Sensor.

Tank Index - This sets the Tank index column from the EEPROM
configuration for the applicable Tank I/O module.

Full — Displays the raw value that is used to determine at what level the tank
is full. The colored circle displays whether the fluid level is at the full level,
green if true, red if false.

Set Full Level button — Click on this button to set the raw value returned
by the level sensor for a full tank.

Empty — Displays the raw value that is used to determine at what level the
tank is empty. The colored circle displays whether the fluid level is at the
empty level, green if true, red if false.

Set Empty Level button - Click on this button to set the raw value returned
by the level sensor for an empty tank.
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e Apply button — Click on this button to apply the values that have been
entered into the various fields.

e Tank Capacity (100%) — Enter the capacity of this tank in the units that
are specified in the next field below.

e Units — Enter the type of units that will be used to measure the tank capacity,
typically “ml” for milliliters.

e Decimal Places — enter the number of decimal places that the Level and
Flow rate fields are to display.
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Diagnostic

SSEC Diagnostics Window

. SSEC Diagnostics _ [ x|
Global
— Cammand
Device Command
All Modules Address [0 - Stop |
Baudrate Clear Bit
ERC Get Status Fart |n -|
Heater GetWersion
hegasonic Init CCW
kotor - Servo Init CWi
‘otor - Stepper Move Absolute Data ID [~ Hex
Owen towve All Zero
Prneumatic tove Modulo
Fower Supply hove Relative
Tank 10 Cutput to Port
Cutput to Port - AND
Cutputto Port- OR LI Send
—FResponse
: ® Decirnal [ Signed
" Hex
"~ Bits
" String
(" Parse
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The Diagnostic Screen is used for troubleshooting by service personnel. It allows
raw commands to be sent to the VPSP Hardware.

A diagnostic command requires the following inputs:

Select the Device type. Currently supported devices are “All Modules”,
“Baudrate”, “EMO”, “Heater”, “Megasonic”, “Motor — Servo”, “Motor Stepper”,
“Oven”, “Pneumatic”, “Power Supply”, or “Tank 10”.

Select the Command from the Command list for that type of device. If the
command requires Port, Bit, or Data parameters, those fields will be made visible.

Select the Address from the Address list.
If the Port list is visible, select the port from the list.
If the Bit list is visible, select the bit from the list.

If the Data edit box is visible, type in the data to be sent. The data can be typed in
as a decimal or hexadecimal number, if a hexadecimal value is entered be sure to
check the Hex checkbox.

For the Read Memory and Write Memory commands (Servo Motor only), a
Memory edit box is displayed. Fill in the hexadecimal address of the memory
location to be read from or written to.

For the Read Memory Block command, (Servo Motor only) enter the hex location,
the number of locations to be read, and the column desired.

Click the Send button to send the command.

The response from the Tool will be displayed in the Response field. If no response
is received, a “Timeout!” message will be displayed.

The Response may be displayed in different formats.

Decimal — Displays the response as a decimal series of bytes. Does not display the
checksum, if any. This is the most common response format. Click in the Signed
checkbox if you want to receive a signed decimal value.

Hex — Displays the response as a hexadecimal series of bytes. Does not display the
checksum, if any.

Bits — Displays a 1 byte response as 8 bits. This format may be used for a “Read
Port” command.

String — Displays the response as an ASCII string. This format should be used for
the “Get Version” command.

Parse — Displays the entire message, including the checksum, as hexadecimal
bytes.

Most commands receive an Acknowledge response, with the exception of the
following commands:

Status Request

Get Version
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Any command that is requesting data, such as “Read Port”.
An Acknowledge value of “6”” means that the command was received and decoded.

An Acknowledge value of “7” means that the command format was correct, but the
command is not supported by the device.

The “Get Version” command is supported by all devices. The Response should be
displayed in “String” format.

When a motor device is selected a Stop button will be displayed that can be used
to stop any moving motors.

23 September 2019 6-3



WaferStorm® & WaferEtch® Operation Manual \TCC‘CC) PSP
Section-6: Tools Descriptions

This Page Left Intentionally Blank.

6-4 23 September 2019



PSP WaferStorm® & WaferkEtch® Operation Manual
Section-é6: Tools Descriptions

Yeeco

Online

Online Window

The Online Window has two tabs, Address Status and Device List.

Address Status

. Online
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The Address Status tab list all the configured Addresses in numerical order, the
Firmware version of that controller, its present Status, The hex Status Byte, the
Comm Timeout Error count, and the Comm Other Error count.

Device List
. Online !EE

Check Online | I_ Include GigE Cameras

I Online Check Complete

Address Status T

Uirtuali Sensor PABEA O0Online

-
< | | »

The Device List tab displays all the devices that are assigned to each addressed
module. After each address the devices are listed by type, with the Device Name,
device type, the port (and bit if appropriate), and its status. The status may be
Offline, Online, or Disabled and the device listing will be displayed in red, green,
or yellow type respectively.
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The Serial Communications Window is accessed through Tools on the Menu
Bar and selecting Device Communications.

E Process - Veeco PSP

Fle Edit RunType Iniiaize Setup Configuration EIve Sl Options User Help

Run Type
Handler: Stack

Spin Mtr#2 Speed
0
EPR1 Sta2 Arm3 HVS

Time Warning

42480 Recipes'din B

Online

Diagnostic

-

Tune Servo Motor
DSP Diagnostics
Test Sequence

Infranor
SECS2 Interface
Plugin Host

Eompleie

Lot ID Information

WaferChek 4

Job View Screen

Vision Alignment

Live Video 4
Video Wafer Map

Wafer Map Data Analysis
Video Recorder

Arm Scanning Profiles

Performance Meter
Notification Viewer
Global Variable Monitor

Data Trace
Process Database

The Serial Communications Window displays a running count of the Message
Queue and a table showing the status of all the Communications Channels, with a
total if there is more than one channel.

FE-serial Communication o ]
File Options Help

Meszage Qusue

I Duele 1]

Min Queue Size per zec 1]

Taotal Sent 134783

Carmrunication Channels

Total | Channell

Addrezs Range

Port

Port Status
Baud R ate
Send Count
Timeouts
Retries
Carnrm Ermrars
Dead Time

Max Dead Time

0999
1
Open
- 33400
195028 195028
116 116
359 359
7933 7933
- 94

1656
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Menus
File
The only selection here is “Read Setup.ini file”.
Options
--*-- Serial Communications !EB
File tions Help
|
M Reset Statistics ~ © 09 E11OrS
i 1 -erererer T T Log Limits
i) &5 v Poling Enabled
Demo Mode
Simulate Mode
Communication Channels Dry Run Mode
Tatal | Channell

Address Range - 0-999
Port - 1
Paort Status - Error
Baud Rate - 38400
Send Count
Tirmeouts
Retries
Corrm Errars
Dead Time -
hax Dead Time -

Settings

Items with a checkmark next to them are selected. Click on selection to enable or
disable. Settings options are:

e Logging Enabled -
e Log Errors -

e LogLimits —

e Polling Enabled —
e Demo Mode —

e Simulate Mode —

e Dry Run Mode -
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Yeeco

Reset Statistics

Clicking on this selection resets all the Message Queue and Communications
Channels counts to zero.

Help

'-f,-' About SSECComm

The Help displays the version number of the SSECComm Software.
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Infranor

Infranor Motors Window

Infranor Help
hotar Port  Status

The Infranor Motors Window displays the motor name, the serial port number and
the status of the Infranor controller(s) if the Tool is so equipped.

Infranor

Select this to add an Infranor motor.

Help

| t SSECIntranor
Yearsion 1.1.7
2018-04-11 11:17:62

This program handles the communications between a
FC and the Infranor Spin Motar.

The Help displays the version number of the SSECInfranor Software.
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Vision
Vision Alignment Window

Fle Edit RunType Initalize Setup Configuration [l Cptions User Help

Run Type 42480 Recipes'4in B Onine t
Handler: Stack [ ENT Device Communications
Process Monitor — | —~Handler Setup — [ LIESERTL b))
Handler Paddle Y1 Vacuum From DSP Diagnostics
A T Test Sequence
2000 °
Infranor
Handler Paddle Y2 Vacuum 7
s Veeco PSP Mo« SECSD Interface
2000 v~ Plugin Host
e Total | 0 Lot ID Information
0 = El
Spin Mtr#2 Speed .
0 A Y Video Wafer Map |
EPR1 S5ta2 Arm3 HVS Wafer Map Data Analysis
Video Recorder
U WaferChek 3
[~ || IHandlsr H1 Arm Scanning Profiles N
Time _ Warming - Performance Meter I
il Frocess: Notification Viewer
Purge: Global Variable Monitor
Handler: Job View Screen
— |

Selecting Tools on the Menu Bar, then Vision Alignment, will open the Vision
Setup Window, which is used to set up Vision Alignment of the Substrate.

See “Vision Alignment Training Procedure” in section 7 to learn how to train the
Vision Alignment.
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The Vision Setup Window consists of the following elements:

Video Display

. Vision Setup % |

File Show Tools

This is the picture of the wafer displayed on the screen. During the vision alignment
process, some lines are drawn overtop the Substrate picture, as follows:

Light Blue Circles — The user initially draws a circle around the circumference of
the wafer on the display. After the circle is drawn, the Software will draw two more
circles: one inside the original circle and one outside the original circle. These
circles represent the Range of positions that the wafer can be in.

Light Blue Cross — The Software draws a light blue cross at the center of the circle
the user drew.

Red Lines — The Software draws red lines where it detects a wafer edge.

Red Cross — The Software draws a red cross where it calculates the center of the
wafer to be.

Dark Blue Lines — The Software draws blue lines through the center of the circle
from when it detects both edges of the circle. The edges of the circle must be within
Tolerance of the specified wafer diameter.

(Se\ect Configuration

|

Unabie io initialize Vision

1 IAI\gn Wetl
(Camer
|

system, piease parform

|

Lnits

autoc-detect procedure in

’7 @ Inches (" mm ) Pivels | Maintenance mode.
—Patterm

Diameter 12

Range 0516 4 I »

® Circle " Corner " Flat

(" Recangle © Edge " Chuck

" Blob ¢ RMotch

Results Relative To

® Search Winclow " Cameta ‘
—Oiffset

® N [ Tideg

| 0 0 0

Actilire Once

Acquire
Continuous

il

Activate Circle |

Clear Lines r Rotate [mage 180

degrees

Apply Ok |
Help Cancel |

Minimum Acceptable Quality: 5
Find Canter

Snapto Center
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Select Configuration Pulldown Menu

This section identifies the Configuration name and ID. Typically, a different
configuration will be set up for each wafer size. The Handler recipe will use the ID
to select which configuration to use. The configuration consists of the Wafer,
Video, and Circle elements of the screen.

Camera Pulldown Menu

This section identifies the Camera

Units

This section identifies units of measurement in either Inches, Millimeters, and
Pixels

Pattern
This section identifies the patterns of measurement for different types of Substrates:

Circle
Rectangle
Blob
Corner
Edge
Notch
Flat
Chuck

Results Relative To

Selections available are:

e Search Window
e (Camera

Offset
Values for X, Y and T (deg) are displayed below these Checkboxes

Offset T (deg) Checkbox
When checked, this checkbox reveals the following for Circle (Wafer):

Flat/Notch Width — Value in inches/millimeter
Never In Ex Zone — Checkbox
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Buttons:

Acquire Once — This button acquires a picture from the camera and displays it.

Acquire Continuous — This button continuously acquires and displays pictures
from the camera.

Teach —
Activate Rect —
e Minimum Acceptable Quality
e Pattern Size
e Right Mouse Button Control
Clear Lines —

Find Center - Activate Circle — When this button is depressed, the user can draw
a circle over the picture of the wafer to specify where the edge is.

Clear Lines — This button clears the lines drawn by the Software so that the user
can view the picture.

Find Center — This button performs the edge detection and center calculations on
the current wafer picture. The Edge (Red) and cross-diameter (Dark Blue) lines will
be drawn on the picture. The calculated Offset values will be displayed.

Snap to Center — This button should be used during training mode to adjust the
size and center of the wafer circle (the light blue circle drawn by the user) so that it
“snaps” to the detected edges of the wafer on the video. Hitting “Snap to Center”
should cause the Offset values to become close to zero.

Find Arm —

Find Notch —
Find Flat —
Activate Chuck —
Show Pattern —

Show Live —

Slide Bars:

6-16

Minimum Acceptable Quality -
Pattern Size -

Pattern Side Reduction -
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Rotate Image 180 degrees:

Checkbox activates this feature

Wafer

Diameter — The wafer diameter is specified here. This number is used by the
Software to scale the diameter of the circle drawn around the wafer in the video
portion of the display.

Range — This specifies how far from the original wafer diameter the Software will
look for the wafer edges.

Tolerance — This specifies how much variation in diameter is allowed between
opposing edges of the wafer. The Software uses this number to screen out edges
that are too close or too far apart. This might occur when an edges is detect on the
flat part of a wafer or the side of the Paddle. The Tolerance should be as small a
number as possible!

Video

These settings affect the gain and contrast of the video.

Line Width

These settings affect the width of the lines drawn by the Software on the screen.
This is for the user’s convenience; it doesn’t affect the calculations in any way.
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Vision Alignment Training Procedure

This topic describes how to train the Vision Alignment system.

Prior to starting this procedure, the user should have trained the handler to pick up
the wafer and move it to a position underneath the camera.

e Open the Vision screen by running selecting Tools/Vision from the menu.
Select the name of the Configuration you want to create.
Enter the wafer Diameter in the Diameter text box.

Push the Acquire Once button. You should see a picture of the wafer appear on the
Vision screen.

Push the Activate Circle button.

Draw a circle as close as you can around the wafer. Do this by placing the mouse
cursor at the edge of the wafer and depressing the left mouse button. Keeping the
mouse button depressed, drag the mouse towards the opposite edge of the wafer.
You should see a light blue circle being drawn as you drag the mouse. When the
circle is as close as you can get to the actual edge of the wafer, release the mouse
button.

De-select the Activate Circle button.

You should now see three circles on the video screen. Adjust the Range so that the
circles represent the range of positions the wafer can be in.

Push the Find Center button. You should see Red lines, representing edges, and
Dark Blue Lines, representing diameters, appear on the Video screen. If you do not
see the Red (Edge) lines, then the Software cannot detect the edges. You need to
adjust your video to give you a better picture. If you see the Red lines but not the
Dark Blue (Diameter) lines, then you need to increase your Tolerance.

Adjust the Tolerance to be as small as possible as long as you still get plenty of
Dark Blue lines.

Click the Snap to Center button. The Software will adjust the circle slightly so that
it conforms to the detected wafer position. You should see the Offset values
become zero, or close to zero. This is now your default position for the wafer.

You should now train the handler to place the wafer from this position.

When running a Tool cycle, the Software aligns each wafer by doing the following:
e Take a picture of the wafer

Detect the edges and center of the wafer

Measure the offset of the wafer center versus the center established in the Vision
Alignment Training Procedure.

Adjust the position of the handler by the Offset amount when placing the wafer
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What the Software does is the equivalent of the user pushing the Acquire Once
button, followed by the Find Center button.
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Live Video

Use this selection to see a live video display from any of the cameras in the
System. Select the available camera and a Window will open with that cameras
live video display.

ﬂ Process - Veeco PSP

Fle Edit RunType Initiaize Setup Configuration | Tools Options User Help

Run 'l'y'pe LOF_4.hnd Oniine
Handler: Stack Hanq Diagnost Process
e

Process Monitor ——— ~Handler Setup Tune Servo Motor

Heater 1 WetStation 1 From DSP Diagnostics
To Test Sequence

Infranor

Heater 2 WetStation 2 T .
e r\reeco PSP Vo (Ruyeraey Company Name
O Carmierl | Alignie  Plugin Host AlignRight
Wet1 Counter Total IT Whiafer | Lot ID Information Yafer IT

0 -
- b \Vision Alignment
SRR .

0 A ¥ [A Y VideoWafer Map

§t3 Counter Wafer Map Data Analysis
Video Recorder
U WaferChek v

St4 Counter
0
5t5 Counter

Y Arm Scanning Profies

v A

Performance Meter

: 3 Notification Viewer
U Total ] 0| v cioba Variabie Monitor afer | 0
Camier? | DataTrace i | Alignleft | Spin
| | HandierHi "\ Process Database Water i

The selected Camera’s Window can be resized and moved as a normal Window.

in. Live video - Camera 3= Mol
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. Live video - Camera 3 - =10l x|
Options

0 Degree Rokation
90 Degree Rokation
130 Degree Raokation
270 Degree Raokation
Mirrar Irage
Defaulks

Veeco

PSP

The displayed video can be rotated, mirrored, and be selected as always being
displayed as the topmost Window by selecting any of the Options.
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WaferChek

Eprocess—\leeco PSP
File Edit RunType Initiaize Setup Configuration | Tools Options User Help

Run Type LOF_4.hnd Onine
Handler: Stack Hanq Diaghost Process
Device Communications
Process Monitor —————— —Handler Setup Tune Servo Motor Setup———————
Heater 1 WetStation 1 From DSP Diagnostics
To Test Sequence
Heater 2 WetStation 2 Veeco PSP Mod Lkl C Name H
o I' eeco D] SECS? Intert: ompany ame oere
O Carierl | Alignid:  Plugin Host etSta? | AlignRight | SpinStad
Wet1 u nter Total [0 [‘Wafer | Lot ID Information ol [0 ['wafer [0 [‘wWafer | O
0 ; ] ) n
. Vision Alignment
Wet2 Counter z Live Video 5
A Y | A& Y videoWafer Map . ¥ A Y |[A Y
Wafer Map Data Analysis
Video Recorder

DT

St4 Counter

WaferChek

[ Arm Scanning Profiles

rThln State Detector |~

0
= w Kl Performance Meter
St5 Counter ; Notification Viewer
U Total Global Variable Monitor ‘Wafer [0 [ Wafe
Carrier2 Data Trace 1 AlignLeft SpinSta3 Spini
. Handler H1 _\ Process Database Wafer Step |Han|

Many semiconductor wafer processing steps result in a significant optical change
of the processed wafer. This change is visible with the naked eye, or a video camera,
and can be used as an indicator of how the process is progressing. The uniformity
of the change is also an indicator of how uniform the process is.
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WaferChek Process Monitoring Window

::Waferchek Process Monitoring - Monitor 1
Fie Configuration
I Monitor 1 Monitor 2| Monitor 3 | Monitor 4 | Monitor 5 | Monitor 6 | Monitor 7 | Monitor 8 |

- Files ~Playhack
Reference: FBI_FRefD-0066-3InG ass. avi [ %ideo
Dota: FBI_Data_D-0066-4InGaAs_Extavi !l | I ™ e | EErTs |
- Status :
Sample 0of240
Configuration Saved
Reference Status Walid
Referance Endpaint 184
Predicted Endpoint 180
Detection Status Complete at 190 seconds
Match Threshold Okay
Alarm

iSignal Quality! | Cunfiguation | Cummands

200
oo
0

1 Z 3 4 5
Signal Moise SignaHo-MNoise
History
30 30 10
20 20
10 10 Colorvalue
0 0 0 250]:
RhS =219 BMS =25 RMS = 9.1 £ | O SRLS W 3,
1504
Match Convergence
100
4 B0
2 u g o d
0 20 40 60 BO 100 120 140 160 180 200 220 240
0 20 40 &0 AN 100 120 140 160 180 200 Time (Seconds)

| |Ref Actual Blue (57, 136)

The WaferChek Process Monitor detects the end of a process step by monitoring
color changes in the substrate. Typical applications are etching, lift-off, and drying.
A color video camera is used to view the process. Color changes are evaluated over
the complete visible spectrum. When the color changes match the color changes
observed in a previous reference run, the process step is considered complete.

Metal etch is one example where optical Process Monitoring can be used. As the
metal is etched away, the color of the wafer changes. With an optimal setup, the
color shift appears uniformly over the entire surface of the wafer. The process is
complete when the wafer reaches a specified color, plus some pre-determined time.
In some processes, several color shifts may occur due to multiple layers or reactions
that take place. Process Monitor systems must track all changes to determine the
end of the process.
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The data collection system consists of recording reflected light intensity levels for
each point, as a function of time, under several illumination conditions. The points
are selected by the user and consist of multiple pixels, which are averaged.
Averaging improves the data accuracy by reducing variations due to noise and
distortion from the fluid layer on the wafer. Reference data is collected during the
set-up and teach steps, and run-time data is collected during the actual process.

The Process Monitor system is intended for process monitoring and control. It
cannot be used to establish the process initially. Prior to running Process Monitor
experiments, a working process must be established which yields desired results.

The steps associated with running the Process Monitor system are:

e Parameter setup. The user is required to set up all parameters in the end
point detection screen. This includes selecting the area of the wafer to use
for Process Monitor.

Teach reference data. The System collects process data while an actual process is
running. The data must run past the actual process completion. After the wafer is
processed, a process engineer determines the time when the process was actually
completed and enters it into the process setup screen.

End Point Detection.

Statistical techniques are used to match the run-time data with pre-computed
reference data in order to establish the process function to each run. This is a more
reliable method than using thresholds or rates of change often used in Process
Monitor systems. By comparing complete data sets, the user does not have to rely
on a specific feature of a graph.

Monitor Requirements

A minimum screen resolution of 1024x768 pixels is required.

A minimum screen color setting of 24 bits is desired for better viewing of the video,
but it is not required.

Process Monitor Files

File Types
Some of the files used by Process Monitor are:

EPD.ini (in C:\Program Files\SSEC\ini). This file contains the configuration data
sets (Sample location, Reference Endpoint, Alarm settings, etc.)

*.avi files (in C:\Program Files\SSEC\Data). These files contain the video data

collected. Typically, there would be one Reference AVI file and multiple Trial AVI
files
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*txt files (in C:\Program Files\SSEC\Data). For each reference file, a
corresponding text file is created with the same filename and the .txt extension.
This file contains a summary of the Red, Green and Blue color values in the sample
rectangle for each frame of reference video. This file is created during reference
file collection or playback.

AVI File Naming Conventions

The filename is automatically generated from the Configuration Name, the type of
data (Reference or Trial), and the run number. The format is:

Config Name Type N.avi

Example: If a the configuration name is "Metal Etch", then the following files will
be generated:

Reference Data Metal Etch_Ref.avi There is no run number, since there is only one
Reference file per configuration.

Trial Data Metal Etch Data l.avi Metal Etch Data 2.avi ... Metal
Etch Data 100.avi

AVI File Run Numbers

6-26

Every time trial data is collected, the Run Number is automatically incremented by
one, ranging from 1 to 100. This allows up to 100 trial runs to be stored
simultaneously. When the Run Number reaches 100, it wraps back to 1, overwriting
any previously existing file with that run number. The Run Number can also be set
in the process recipe. Typically, this would be done to set the run number equal to
the wafer number.

NOTE

The Run Number is reset to one every time the Process Software is restarted.
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Process Monitor Setup

Data Collection
There are two types of data to be collected:

Reference Data is collected to teach the Process Monitor system. The video is
collected and the process engineer would specify where the sample should be taken
and when the endpoint occurs.

Trial Data is collected during process runs when the Process Monitor system is
being used to automatically detect the process endpoint and end the process step.

Typically, the Reference Data is collected when the process is first being
established. Thereafter, Trial data is collected.

Monitors

The WaferChek Process Monitor permits up to twelve Process Monitors to run
concurrently. Typically, you might run a different Process Monitor for each
chamber where monitoring occurs.

Limitations:
Each Monitor must use a different Configuration.

Only one Monitor can be displayed at a time. Change the Monitor display by
selecting "Monitor" from the menu.

Definition File Commands

Process Monitoring is typically automated through calls from the Process Recipe.
This section briefly describes some of the commands invoked by the Process
Recipe.

Examples from a Function.Def file

Label On/Off Monitor Command User Prompt Default Min Max Security
EPDGetRef 2 EPDSelect EPD Config ID 1 1 100 1
EPDGetRef 2 EPDRefStart

EPDGetRef 1 2 EPDStop

EPDRun 2 EPDSelect EPD Config ID 1 1 100 1
EPDRun 2 EPDStart

EPDRun 1 2 EPDStop

EPDRunWait 2 EPDSelect EPD Config ID 1 1 100 1
EPDRunWait 2 EPDStart

EPDRunWait 2 EPDWaitDone

EPDRunWait 1 2 EPDStop

23 September 2019 6-27



WaferStorm® & WaferEtch® Operation Manual \7(3(‘(() PSP
Section-6: Tools Descriptions
Screen Displays

Process Monitor Screen
Screen Components

Menu
Monitor Menu Four concurrent processes may be monitored. Only one Monitor
may be displayed at a time.
File Menu This can be used to open and rename files. This is generally used for
playback purposes.
Configuration Menu Configurations can be added, deleted, renamed, or saved. A
different configuration is used for each process monitored.

Filenames
Filenames are displayed at the top of the form. These are the current reference and
trial data filenames.

Status

Status information is displayed regarding the state of the process being monitored.
Tab Options

Tab options are displayed on the left side of the form.

Signal Quality. This tab shows graphs displaying the quality of the data.

Configuration. This tab stores the configuration settings.

Commands. This tab allows manual data collection. This is for testing purposes
only. Generally, data collection is invoked in the process recipe.

Playback

The Playback options can be used to redisplay collected data from a Reference or
Trial Run.

Video Display
The video is displayed in the center right portion of the form.

History Graph
A graph of the color data is displayed at the lower right portion of the form.
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Signal Quality Tab

| Signal Quality! T Configuration T Commands

Color per Sample
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The following graphs display information about the quality of the data available for
process monitoring:

Colors Per Sample Graph

The Colors Per Sample graph is updated continuously for live video input, reference
data playback, and trial data playback.

The Colors Per Sample graph displays the average color values in each sample
rectangle for the current sample.

Graphs of Reference Signal Quality

The Signal, Noise, and Signal-To-Noise graphs display information about the
Reference signal. These graphs are updated at the end of Reference Data collection
or playback. The graph displays the Signal values for Red, Green, and Blue. The
Black bar is the RMS (Root Mean Squared) average of Red, Green, and Blue. These
graphs show the quality of the Reference signal. If the Reference signal does not
have good quality, indicated by a large value for Signal-To-Noise RMS, then it will
be difficult to get good results from the Process Monitor.

Signal

The Signal graph displays the Signal content of the Reference Data. For effective
Process Monitoring, the Signal RMS should be large.
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Noise

The Noise graph displays the Noise content of the Reference Data. For effective
Process Monitoring, the Noise RMS should be small.

Signal-To-Noise

The Signal-To-Noise (SNR) graph displays the Signal-To-Noise ratio of the
Reference Data. For effective Process Monitoring, the SNR RMS should be large.

Match Convergence Graph

The Match Convergence graph displays information about the quality of Process
Monitoring. This information is calculated while the trial data is being collected.

The Match Convergence graph shows how well the Trial Data corresponds to the
Reference Data. The horizontal Red line is set at the "Match" threshold. The blue
line is the actual Match Convergence for each sample. If the convergence is good,
the Match Convergence data will be close to zero.

File Name Display

Files
Feference: FB|_FefD-0066-3nGads avi
Diata; FBI_Data_D-0066-dInGass_Ext ani

The name of the most recent Reference and Data files for the selected configuration
are displayed here.

Status Display

—Status
Sample 0of 240
Configuration Saved
Feference Status Yalid
Feference Endpoint 184
Fredicted Endpaint 180
Cietection Status Complete at 190 seconds
Match Threshold Oy
Alarm

6-30 23 September 2019



\’bcc(j PSP WaferStorm@ & WaferEtch® Operation Manual
— Section-é: Tools Descriptions

Configuration Tab

Signal Quality T ‘Configuration| T Commands
Save | —Match Convergence

~ Configuration | | Current 0
I 1 Threshald |DD—JJ
Mame:
IStandard ~| | ~Endpaoint
Endpaint: 0 |
“Source kinirnurm: 0 e
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| =
Sl ~OverProcess
Intlelr\.fal [’580‘]:'1 vl @ Time ; jj
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Interval (sec): U " Percant
—Sample Location .
P —Error Action————————————
Draw Bectangle |
s o EnLevellEyror Complete Proce =
Samples: |1 jj I H J
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The Configuration Tab displays the Configuration Settings.
Configuration Settings include:
Configuration ID

This number is generated by the Software. It is a unique identifier for the process

configuration. This number is normally used with the "EPDSelect" command in the
Function.def file.

Configuration Name

This is a unique name that identifies the configuration. The Process Engineer
creates it when setting up the Process Monitor. It is used by the Process Engineer
to identify the process.

Camera Number
This selects which camera is used.
Sample Interval

This selects how often sample data is taken. One sample per second is the default.
Faster values can be used for very short processes that change quickly. Slower
values should be used for very long processes that change slowly, in order to speed
up calculation time and reduce the size of the output AVI files being generated.
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Sample Location

Click the "Draw Rectangle" button to enable sample location. You can then draw
the sample rectangle on the video display.

Number of Samples

This option selects how many samples are in the sample rectangle.

Selected Sample

This option determines which sample block within the sample rectangle is used for
process endpoint determination.

Match Convergence Current

This value displays the calculated convergence of the Trial Data with the Reference
Data. The number is updated as the Trial data is being collected.

Match Convergence Threshold

The Match Convergence Threshold is used to qualify the Process Monitor results.
For a valid endpoint to be detected, the Match Convergence "Current" value must
be less than the Threshold. If the Current value is greater than the Threshold, then
the monitoring algorithm rejects the current endpoint calculation and continues to
sample the data until an endpoint is detected with a Convergence value less than
the Threshold, or until the Max Alarm limit is reached. If the Match Convergence
Threshold = 0, then all data is qualified, i.e., the endpoint is always accepted, no
matter what the Convergence Current value is. A typical value for Match
Convergence is 1. Convergence values greater than this usually mean the Trial Data
is not similar enough to the Reference Data for valid process monitoring.

Endpoint: Minimum & Maximum

After collecting the reference data, an Endpoint can be set to indicate where the
process step was complete. Minimum and Maximum values can be established. An
alarm will be generated during trial data collection if the Minimum or Maximum
values are exceeded

Over Process Time

This is the amount of time to continue processing after the endpoint is reached
before the signaling completion.

Over Process Percent

This is the amount of time as a percentage of the detected endpoint to continue
processing after the endpoint is reached before the signaling completion.
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Commands Tab

Signal Quality T Configuration T Commands!

~Collect Data—— —Graph Options
Callect Referance ¥ Feference Actual
Data

¥ Feference Calc.

Collect Trial Data V¥ Trial Actual

¥ Trial Calculated
Force Endpoint

v End Faints

v Alarms
—File Counter-

1
Feset |
—Alarms

Clear |

Collect Data

The Collect Data section can be used for testing purposes. Generally, these
functions are invoked through the Process recipe.
Collect Reference Data

This button starts/stops collecting reference data.

Collect Trial Data
This button starts/stops collecting trial data.

Force Endpoint

This button can be used to force endpoint detection during an endpoint trial.

File Counter

The File Counter is the trial Run number. This number gets updated every time trial
data is collected. It is used to identify the Trial output AVI file. See the "Files"
section for more information on how the Run number is used.

The Run number can be manually reset by pushing the Reset button. There is
generally no need to do this.
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Alarms

Alarms can be cleared by pushing the Alarms "Clear" button. Pushing this button
will clear the alarm for all Monitors.

Graph Options
This section selects which data sets are displayed on the Sample History Graph.
Playback

-Playback
—¥ideo

QI M Sl | Feference |
——— | Fast I Trial

The Playback options can be used to redisplay collected data from a Reference or
Trial Run.

Video Source Options
Live: This is the live feed from the camera
Play: The Reference or Trial file is being played

Pause: The file playback has been paused. Click Play again to resume playback
from the current position. Click Stop and then Play to restart playback from the
beginning of the file.

Stop: The file playback has stopped. The video display is frozen with the most
recent frame displayed.

Scroll Bar: File data can be stepped through or sped through by clicking or
grabbing the scroll bar.

Playback Speed

Slow: Play back the data at the rate of 1 per second

Fast: Play back the data as quickly as possible (depends on computer processor
speed)

File Selection

Reference: Play back the Reference Data
Trial: Play back the Trial Data
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Sample History Graph

History
ColarValue
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The Sample History graph displays the color intensities measured over time during
end point detection. The following data sets are displayed:

Reference Actual

This is the actual color intensities measured during the Reference run.
Reference Calc

This is a filtered representation of the Reference Actual data.
Trial Actual

This is the actual color intensities measured during the Trial run.

Trial Calc

This is the predicted trial data. The predicted data changes as the trial run progresses
to reflect the variation of the trial data from the reference data.

Endpoints

Vertical lines represent the specified Reference Data Endpoint and the predicted
Trial Data Endpoint.

Alarms

This is the Minimum and Maximum allowable endpoints, if specified.
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Playback: Replay Video Scenario

6-36

Sometimes it is desirable to replay video for demonstration purposes, or for post
process analysis of the data.

You always need to have a valid Reference file selected. Use the following steps:

e Select the desired Reference file. This can be done from the menu
"File/Reference Data/Open" function.

Select the Playback "Reference" option
Click the Playback "Play" button.

Wait until the playback completes. You should see the video section of the screen
change, as well as the corresponding data lines on the "Sample History" graph.

To replay an Endpoint detection, do the following
e Make sure you have a valid Reference file selected and played.

Select the desired Trial file. This can be done from the menu "File/Trial Data/Open"
function.

Select the Playback "Trial" option.
Click the Playback "Play" button.
Watch the trial playback.
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Wafer Thin Window

B rrocess - veeco psp
Hle Edit RunType Initiaize Setup Configuration I

Run Type 42480 Recip i Onine
Handler: Stack Diagnost Process
pevee Commnicators

Process Monitor — | —Handler Setup — LGRSl v s Setup

Handler Paddle Y1 Vacuum From DSP Diagnostics
To Test Sequence

Infranor

: . SECS2 Interface
= - Plugin Host Cassd Align

Spin Mtr#1 Speed ]

Handler Paddle Y2 Vacuum Veeco PSP Moc

r Company Name Here

Lot ID Information Total | O wafer [ 0

Vision Alignment

Live Video 4
Video Wafer Map

Wafer Map Data Analysis
Video Recorder
WaferChek

i WaferThin State Detector
Arm Scanning Profiles

Monitar  File

Liwve Wideo Reference Pre Process Post Process
File Mame:
Thickness [A]: a

Etch Time [zec):

Collect Videa
Enable Video Collection | Reference | Pre: Post
Configure T Calibrate
Color per Panel
Configuration
Modified o
Carnera -
EtchRate [AMinute) [7 2an
Num Samples 1
100

Draw Rectangle

File Counter 0 h

i} Reset Counter Live Video Reference Pre Post

23 September 2019 6-37



WaferStorm® & WaferEtch® Operation Manual \TC‘C‘CC) PSP
Section-6: Tools Descriptions

This Page left Intentionally Blank.

6-38 23 September 2019



\/CCCO PSP WaferStorm® & WaferEtch® Operation Manual
— Section-6: Tools Descriptions

Lot ID Info (Barcode Map)

Lot ID Information Window

s, [ ot I Information E

Loadpart1 l Loadpart? ]
|

QK Cancel |

There are tabs for each input station.
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SECS2 Interface

SECS2 Connections Window

m| SECS2 Conne... [ZHEWS__Q

onneckion

Equipment to Host

Azypst Loadport 1

Azyst Loadport 2

This Window displays any connections from the Tool to other devices capable of
SECSGEM interface communications. The currently loaded SECS2 Interface
Software version is displayed. Buttons for each device are provided.

Connection

Select this to add another device.

Right-click Menu
e Disable - click this to disable the connection to this device.

e Delete — click this to delete the device. You will be prompted if you are
sure.

Are wou sure you want o delete Equipl?

Mo Cancel

e Properties — click this to see the device name and a description of the
connection.

| Properties

WEE Equipl -

|D ezcription |Equipment to Hozt

i Save | Cancel
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Tune Servo Motor

Servo Driver Tuning Window

=i
 Select - Stop Parameters i [¥ Enable Status Polling
& 43 Wector Current Gain - (2000 tah
A Pozition Serva Gain - [4000 0 Idie
" Name Speed Servo Gain - [25)
Integral Gain 100
Ma Heat Tems () [T Fhase Margin i Firnware Version £118
End of Mation Errar - [ E:EE:Z [Tsﬂizs] ?;Tald
Murber of Pales
: Mo i g Posiion (Steps) 1624
Acceleration R ate 104 Speed (RPM) a
a“?'e’a“gn H‘Z'E 104 | ~HallEffects ~ Pt
ARIMUM 2 pee 2097 Posiion Offset Switches [ 11 HallEffect [ 2
Hf_jl;on = DE— Connectar 0 Lirnit + il
L!mit Mask. 255 Hal 2 % Mark 0 Lirnit - 1]
Limit Polarity 255 Hall 3 1334 r— Matar Current
Hall 4 333 Zero
— Move Parameters Hall & i Current  Current
Load Imbalance i} Hall & O Wmps) ~_{Ames)
Welocity Gain 10000 I 30 I 5.3
Current Filer o — Encoder —Accumulated Heat
Cycle Counts 8000 =
— k4
Back EMF 5 Phasge/Offzet 1345 . | 3
Integral Limit [<=25] |25 o5
Fhase Resistance i M okor Fotation
owdsond [T | cion W B
. il —  Counterclockwise F 40
Fit Curment E
Thermal Limit [I2T] .
Thermal Dis. Canst SPSDDD Start Stop Refrezh Display I otor Auto Test

s |

The Servo Driver Tuning screen displays the tuning parameters for the SSEC Servo

Driver.

There are three different methods of tuning the Servo Motor:

To tune the Servo Motor without a load, select Commands\Tune (No Load) from the menu.

To tune the Servo Motor with a load, select Commands\Tune (With Load) from the menu.

To tune an individual servo motor parameter, right-click with the mouse on the text box for that

parameter.

You may have to double-right click.

NOTE
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Servo Driver Memory Variables

Veeco | e

Read/Write Addresses
Address Definition
22E Maximum heat sink tfemperature
22F End of motion error
230 Accel rate
231 Decelrate
232 Max speed
233 Limit mask
234 Limit polarity
235 Position gain (servo loop)
236 Velocity gain (servo loop)
237 Integral gain (servo loop)
238 Back EMF
239 Drive voltage
23A Phase resistance
23B Max allowable speed
23C Maximum current
23D Minimum current
23E Thermal limit
23F Thermal dissipation time constant
240 Vector current gain (vector loop)
241 Position servo gain (vector loop)
242 Speed servo gain (vector loop)
243 Integral gain (vector loop)
244 Load inertia
245 Number of motor poles
246 Motor mode
247 1 Positions at positive transition of hall
248 5
249 4
24A 6
24B 2 Encoder distance between halls
24C 3
24D 1
24E 5. Also, Encoder counts of E cycle
24F Encoder/phase offset
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Read-Only Addresses
Address Definition
260 Zero phase current phase A
261 Zero phase current phase B
262 Zero phase current phase C
263 Accumulated heat — not used
264 Accumulated heat

Analog Channels

Channel Description

0 Voltage on phase A

1 Current in phase C

Heat sink temperature — 262 counts/C

Voltage on phase C

Current in phase A

Current in phase B

Drive voltage

N|oco|lOo|NM]W|N

Voltage on phase B

All A/D readings are 10 bits, left justified in a 16 bit word.
All currents are relative to the offset value, 1180 bits/amp.

All voltage scales are 1297 bits/volt.
Port Definitions

Channel Description

0 Bits 0-4 = address, Bits 5-7 = inputs on front connector

1 DSP Port A. Bit 5 = State of "Mark” input

2 DSP Port B. Bits 4-6 = State of Hall effect inputs
3 DSP Port C. Bit 7 = Limit +, Bit 6 = Limit —

4 DSP Port D

5 Unused

6 Unused

7

Unused, returns status byte
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Notes:
Limit Mask: A value of 255 (FF hex) disables the limit sensors

Online Screen: The Online Screen displays all the devices configured in the System
and their status:

e Online devices are displayed in green text.
e Offline devices are displayed in red text.

e Disabled devices are displayed in yellow text.
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Wafer Map Data Analysis

Wafer Map Data Analysis Window
=10l x|
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[ | 26 » » '
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[ | 24 * »
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Global Variable Monitor L 2 . * & F Actual Paints
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| DataTrace
Process Database o
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Wafer Mapping is used to determine how many wafers are present in a cassette.
Wafer Mapping is performed by scanning the cassette with a low-level laser located
on the handler. A sensor detects reflections from the wafer and determines whether
or not a wafer is present.

For the purposes of Wafer Mapping, there are two types of wafers: Reflective and
Non-Reflective.

Reflective Wafers

Reflective wafers are those wafers whose edges reflect the laser. Typically, these
would be Silicon wafers.

The following issues apply to Reflective Wafers:

e The scanner scans near the center of the cassette, so that the beam from
the laser is deflected off the round wafer edge to the sensor.

The scanner will not work on the flat edge of the wafer, because the laser is deflected in a
different direction.

Non-Reflective Wafers

Non-Reflective Wafers are those wafers that don’t reflect the laser beam. These
might be GaAs wafers or Silicon Wafers with a non-reflective coating. In this case,
the back of the cassette station is lined with a mirror to reflect the laser beam. The
sensor detects the points at which the wafer interrupts the laser beam’s reflection
from the mirror.

The following issues apply to Non-Reflective Wafers:

e The scanner scans near the edge of the cassette. A scan is performed on
both the left and the right sides of the cassette.

e The scanner does not care if the round or the flat edge of the wafer is
facing it, since it is using the reflection from the mirror.
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Implementation

To turn on Wafer Mapping, do the following:

e Set up the Wafer Mapping parameters in the Handler recipe, under the
ScanCass section.

Turn on the “Auto Wafer Mapping” option in the Options screen.

When the user hits the Start button, Wafer Mapping will automatically be
performed. If the not all the wafers are present, a screen will be displayed indicating
the missing wafers. The operator has the option to Retry, Cancel, or OK (Continue).
If any of the wafers are cross-slotted, the operator will not be allowed to select OK
(Continue).

Wafer Mapping Trigger

The Wafer Mapping Trigger is entered as a parameter in the Handler recipe file.
The Trigger should either have the value of “193” or “129”. Both values should
work equally well. The difference between the two is that one trigger looks for the
sensor’s rising edge, and the other trigger looks for the falling edge.

Wafer Mapping Data Analysis
The Wafer Mapping Data Analysis form can be used to examine the data obtained
during Wafer Mapping.
It displays the following information:
e Black Dots — Expected wafer positions
e Green Dots — Actual wafer data that matches an expected position
e Red Dots — Actual wafer data that does not match an expected position

The user can modify the Range and Pitch to determine the best values. These values
need to be copied into the Handler Recipe for scanning.

By clicking the “Read” button, the user can read previous logged values of wafer
mapping data.
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Performance Meter

Performance Meter Window

m Options  User Help

| Online

Diagnostic

Device Communications

Tune Servo Motor

DSP Diagnostics

Test Sequence

Infranor Performance Meter,

SECS2 Interface Cycle Chart Equipment Performance Tracking Statistic:

Plugin Host
Cycle Time Soak Time Waler Handling Time Cassette Handling Time

Lot ID Information Time interval between bwo Start: place a wafer into the 'Wet Start: remove a wafer from an Start: load a new cassette
subsequent removals of a Station Input Cassette

- wafer from ...

Vision mnment Stop: remove a wafer from the Stop: place a wafer into an Stop: a cassette done

Live Video » WetSthod! | || ‘wet Station Output Cassette

Video Wafer Map “wiafer | Time | ' afer Tirne | W afer ‘ Time ' afer Count Time

Wafer Map Data Analysis
Video Recorder
WaferChek 4

Arm Scanning Profiles

MI
Notification Viewer

Global Variable Monitor
Job View Screen
Average Time Average Time Average Time Average Time
o 0y o I
Data Trace Per wafer Per wafer Per waler Per wafer

- - - " Per cassefte
Reset Reset Reset Reset
Process Database Iv Active meter Iv Active meter Iv Active meter Iv Active meter

There are four tabs that display various statistics for the Tool while running and
during idle times.

23 September 2019 6-49



WaferStorm® & WaferEtch® Operation Manual
Section-6: Tools Descriptions

Cycle Tables

—Cypcle Time
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Cycle Chart
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Veeco

Statistics

Wafer History
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-loix

Plugin Host

Lot ID Information

»
|| Trace

Bl Trace Data B

Trace

s [=1 ]

Vision Alignment

Live Video 4
Video Wafer Map

Wafer Map Data Analysis
Video Recorder

WaferChek 4

a0
20
10

o
111336

Tank Pressures

—

422 111508

Tk1 Fresh MMP Pressure
Tk2 Used NMP Prassurs
Tk3 NP4 Pressure

TkE Waste Pressure

Arm Scanning Profiles

Performance Meter
Notification Viewer
Global Variable Monitor
| Job View Screen

0

11:1353

111430

11:15.08

Test1 @ 11:14:22 AM = 30

* Process Database E

The Trace screen can be used to graph readings such as temperatures, pressures,
flow rates, etc. Any ADC, DAC, Heater, Sensor, Solenoid, or Tank value can be
traced. In addition, some system variables like memory usage can be traced.

Any number of trace graphs can be created. Each graph can contain from 1 to many
data items to be traced.

The trace configuration information is stored in the file Trace.ini in the C:\Program
Files\ssec\Ini directory. This file is read as soon as the Software starts running, and
graphing and data collection is started automatically.

The trace data is stored in the C:\Program Files\ssec\Data directory. A different
file is started for each graph. The name of the file is the title (caption) of the
graph. The file extension is ".csv", which stands for "Comma-Separated
Values". This is a text file where each time the data is sampled, the data values are
printed in a line with commas in between each value. An example of a filename

might be "Tank Pressures.csv".

The .csv file has a maximum file size of 1.3 MBytes. When the file becomes full,

it is saved with a .bak extension, and a new .csv file is started. The previous .bak
file is deleted.
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The data in the .csv or .bak file can be read with the ShowCSV program. It can
also be read into Microsoft Excel.

The Trace screen can be accessed from the menu under Tools/Data Trace.

To add a trace graph, select Trace/New from the Trace screen menu. This will
display the Trace properties screen.

Trace Data _ o] x|

i

New
Enable Al k

Z

w, Properties

Caption

Sample Interval (Mh:55)

1

Axis Min 0
Axis Max 0
Frarme Time (HH:MW:SS) 1.00:00
quspIay Labels False ﬂ
arighle IDs a1 ADC CAPHANDLER: HANDLER ﬂ
o002 ADC H1Y2vac: Handler Paddle 2 Wacuum

0003 ADC HTYTvac: Handler Paddle 1 Yacuum

nond ADC CARPHYS: HYVS

0005 ADC HYS1: EPR Sta? Armd HY'S DENHA0H Pressure
0006 AQDC H' EPR Armd HYS DENHA0H Pressur
10007 ADC CAPFAC: FACILITIES
10003 ADC AirReqgl: N2 Supply Pressure

10009 ADC AirRegZ: N2 Dispense Pressure

10010 ADC AirRegd: N2 Tank 1 Supply Fressure

10011 ADC AirRegd: N2 Purge Supply Pressure

C1omz ADC AirRegh: COA Supply Pressure

10013 ADC AirRegh: CDA Control Pressure

o014 ADC CAPFILTERS: FILTERS

C10MmM5 ADC Filterl: Filter1 (D) Pressure

10016 ADC FitterZ: Filter? (Heated DIWY) Pressure

007 ADC CAPEXHALST: EXHALST

[10Mma ADC Phatohelicl: Station T Exhaust ;I

Save Cancel
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Trace Properties

Caption - This is the title of the graph. The data is stored in a file named
<caption>.csv. Each graph must have a unique caption.

Sample Interval - This is how often the data is sampled. The default value is every
1 second. Valid values are from 1 second to 1 hour (60:00). Values can be entered
as seconds or in MM:SS format, where MM is the number of minutes and SS is the
number of seconds.

Y Axis Min, Y Axis Max - This is the range for the Y axis. Ifboth Y Axis Min and
Y Axis Max are zero, then the Y axis is scaled automatically based on the data.

Frame Time - This is how much data is shown on the graph at one time. The time
i1s entered in HH:MM:SS format, where HH is hours, MM is minutes, SS is
seconds. By default, the frame time is 1 hour (1:00:00). This means that only the
most recent 1 hour worth of data will be displayed. The frame time does not affect
the .csv file.

Display Labels - If True, then the names of the data items are displayed on the
graph. If False, the names are not displayed. This is useful if you have multiple
data items on one graph.

Variable IDs - This is a list of all the data items that are available for
graphing. Check the checkbox for each item to be included in the graph.

Trace Menu

New - This adds a new graph to the Trace screen. It automatically displays the
graph Properties screen.

Disable All or Enable All - You can disable or enable all the graphs. If the graph
is disabled, the background will display as gray. No data will be collected. This
menu item is useful if you want to synchronize the start time of all the
graphs. Select Disable All, then select Enable All, and all the graphs will restart.
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Popup Menu

6-56

Right-click with the mouse on a graph to reach the popup menu for that graph.
Properties - This displays the properties screen so you can change the properties.
Delete - This deletes the graph.

Disable/Enable - You can disable or enable a graph. Data will not be collected
while the graph is disabled.

NOTE

With the introduction of the Process Database and the ProcessView Software, this
feature is becoming obsolete.
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Yeeco

Process Database

Process Database Window

2018-04-15 12:25:20 Configure Database Manager

The Process Database Window displays the description of the SQL database that
collects all device data that can be analyzed by the ProcessView Software.
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Tasks Menu

Process Database

Disabled, Mot Connected

Options
Disable

Initialize
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Test Sequence

Create Sequence Window

. Create Sequence ﬂ

Yiew

ITest j

b atarbdove "HIY T 3 ;I — File
bl aborad aitpoz "HTYT
Delay 1" Read |
M otorkdove "HTV1" 0"
bl aborad aitpoz "HTYT
Delay 1"

Loop

|’ Sequence Mame

Wribe

— Run Commandz
Stark |

Stop

x Rezume
Kl »

— Set Parameter
Param Yalue

This option is to allow an authorized user to write and execute a test sequence using
definition commands.

View
Selecting Refresh reads the entire sequence.ini file. It updates the Sequence Name
combo box with all the sequence names in the sequence.ini file.
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Sequence Name Frame

x
Yiew
Eequence M ame
Cazzette Clmp — :
MoatorMd fpeck Paddie - -~ File
E"l':'lt':'rl":":'; YWacuum On o Fead |
ME a—"'M Wacuum Off
oM oose Doors .
Muotora/ Open Doors Wdrite |
Delay "M A -
Loop
— Run Commandz
Start |
Stop
x Rezume
Kl »
— Set Parameter
Param Yalue

Sequences already defined in the sequence.ini file can be selected from the
Sequence Name combo box.

File Frame
¢ Read — reads the selected sequence into the edit area.
e Write — writes the sequence that is in the edit area to the sequence.ini file.
Run Commands Frame
e Start — click here to start the sequence.
e Stop — click here to stop the sequence.
e Resume — click here to resume a stopped sequence.
Set Parameter Frame
e Param — enter the name of a parameter whose value you’d like to modify.
e Value — enter the new value for the parameter.

The lower right corner will display the device name if the appropriate display
command is in the sequence. A progress bar will display the current progress of
the sequence and above it a status will be displayed — either “Running...” or
“Done”.
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View
Sequence Mame

[104m1 |

MatarDisplay "1 04m1Z" ) File

MotorG etOnline "1 QWml 2"

MotorG ety'ersion "1 04m1Z" Read
MatorSetinit "1 0&m1Z"

MotorSettode "1 0Am1Z" "128" Wwirite

Mator nitCw "1 04m1Z" """

MataraitStop "T04m1E"

MotorG etOnling "1 0&mil Sweep” Run Commands

M atorG etersion "1 04m 1 Sweep"
MotorSetinit " 10Am T Sweep”

MotorH ome " 104m 1 Sweep”!
Motor/aitztop "1 0&m T S weep”' Stop
MotorSethcoel "1 0Am 1 Sweep "'0" Bl

Set Parameter MOTOR Mod10 &l £
IDisabIed, Mot Connected Faram 4 alue Runring .
bt 10
| | ERERNAREREED
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DSP Diagnostic

WaferStorm® & WaferEtch® Operation Manual

DSP TMS320F2808 Diagnostics Window

The DSP Window can have three or more tabs depending upon what type of
module is being addressed. The following examples illustrate the Windows for a
1000633 Servo Module. There are four tabs for this type of module. This is an
advanced diagnostic Tool that only fully trained and authorized users should use.

DSP Common

Section-é6: Tools Descriptions

. DSP TMS320F2808 Diagnostics _[o] x|
Fle  Goriiantis
Address |+ Wersion | Status
sl el o [ox I
DSP Common T Tank /O T Heater T Servo Motor T EEFPROM I Variables T Stepper Motor T Sequences
~ Map File Variable Lookup

.

Va{in1e

Address [lei Display in
Offset  x Window
Velue Ox[ 5755

Memorny

Configure DSP Emors...

GPIO 00-34 BinaryValue [ 0101 0111 1001 0101
32 28 24 20 16 12 8 4 0 -
RefreshDisnleyl MWWW 1111 1111 1101 0101 0111 1001 0101 e WD |
—Memany Y
exadecimal
Stat Address 0 [000300 " Decimal ﬂ‘_ljﬂ
0x000200 [au]ul} oooo0 oooo oooo 0000 oooo 0000 0000
0x000308 oooo Llulelu} oooo oooo [lulele} Qooo o000 o000
0x000310 0000 0000 0Qoo 0000 0000 oooo 0000 [x]u]ulx]
0x000218 aooo 0000 [alalu]u} aooo 0000 0000 0000 0000
0x000320 aooo 0000 [alalulu} aooo 0000 [alaTulu} 0000 [u]uls]
0x000328 0000 Qo000 0000 0000 0000 oooo 4744 o003z
0x000330 Q00A 000A OlAF aooo OO0FF o000 03ES8 [a]ululs]
0x000338 &7DC ZFFC oooz 03c4q 004 Qo000 SEAD FFFLl
0x0003240 o700 1388 o708 oolz 0000 ooog 0000 [x]ululx]
0x0003248 aooo 0683 0823 0341 01A0 04E2 2710 081cC
0x000350 0000 0000 0000 Q000 0000 [alululu} 0000 o000
0x000358 0000 Qo000 [alululn] 0000 0000 oooo oooo oooo
0x000360 aooo 0000 [alulu]u} aooo Llululu} [alaTulu} 0000 [a]u]uls]
0x000368 aooo 0000 oooo aooo 0000 [aleTu]u} 0000 [a]u]u]s]
0x000370 0000 0000 0Qoo 0000 0000 [alxlulu} 0000 0000
0x000378] 0000 0000 0000 0000 0000 0000 0000 0000
1] oK S
This tab gives direct access to the memory locations in the microcontroller.
23 September 2019 6-63



WaferStorm®@ & WaferEtch® Operation Manual VGGC

Section-é6: Tools Descriptions

Tank 1/O

A T TR e T R AT
| - | | -]

005 D06 D07 21 P25 P

'U
@
@

ou D12 013 P22 P26 P

U
2
o
=4
=
o

oo

[ - |
| - |
[ - |
| - |
[ - |
| - |
| - |
[ - |
| - |
[ - |
| - |
[ - |
| - |
| - |
[ - |
| - |
[ - |
[ - |
[ - |
[ - |

015 D16 DRI R P33 FI7 DS D7 - DA D7 A A3 A7 |
|

e
This tab displays how the firmware is mapped to the hardware configuration for
devices connected to the selected addressed tank I/O module.
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This tab displays the heater status, the inputs such as floats and thermocouples, and
the outputs.
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Servo Motor

This tab displays servo motor status, any firmware flags that are unique to the
particular motor/encoder combination, and the ability to test the motor rotation.
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Yeeco

EEPROM

_[O] %]

[=]
I
i)
=2
T
o

Disabled
Disabled
Disabled
Disabled
Disabled

[Decoed
P
P
[Decbled
[Peced
[Pecokd
[Deavled
[Decokd
P
P

This tab displays the firmware parameters for the addressed module and allows
direct access to them.
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Variables

01100001101

55504

55504

0.0000000

194111

Serial RS485 10k

40.0

0.01

This tab displays the values for module-specific variables.
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Yeeco

Stepper Motor

This tab displays stepper motor status, any firmware flags that are unique to the
particular motor/encoder combination, and the ability to test the motor rotation.
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Sequences

// MAC Command

This tab displays ...
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/7: Program Files

Overview

A program file is a set of instructions describing Tool actions. Every program file
is based on a Definition file, which contains available functions, involved devices,

parameter’s range, resolution, and default value.

have one or more recipes incorporated into its definition.

This Tool has 5 types of program files:

Each type of program file can

Recipe
Type Purpose Definition file | file
Process Cleaning process for every cleaning station and | Function.def | *.prs
brush box, including setup operations which are
executed once when a recipe is loading. Can
include Toolbar commands.
Purge Purge process for every cleaning station and Function.def | *.prg
brush box including Purge Delay determining
time interval between purge cycles.
Handler Instructions for a robotic handler, including Handler.def | *.hnd
setup operations that are executed once when
arecipe is loading, and commands to start
process recipe in every station. Can include
Toolbar commands.
Toolbar Single step commands associated with Toolbar | Toolbar.def * for
Buttons on the main screen.
Light Tower | Instructions for signal lights and a buzzer. Light.def *Itw

Process program files can have many recipes. These vary by Tool configuration.
Typical recipes are:

e Process Module recipes — specific process instructions for each process
module.

e Setup — global parameter settings for devices like heaters, tank pressures,
and tank chemistry mixing.

e Neslab — set temperatures for heat exchanger Neslabs.

e Conditioning — instructions for wafer conditioning of brush boxes.

Purge program files are similar to process program files. These vary by Tool
configuration. Typical recipes are:

e Process Module recipes — specific purge instructions for each process
module.

23 September 2019
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7-2

Purge Delay — time delay specified in seconds for running the purge
recipes.

Handler program files can have several recipes. These vary by Tool
configuration. Typical recipes are:

Handler — specific handler motion steps and sequences.

Setup — typically sets specific wafer sizes for Tools capable of multiple size
wafers.

ScanCass — specific handler motions for scanning cassettes.

Toolbar program file recipes are Tool specific and typically there is only one file.
Each recipe is for a specific Toolbar Button and contains the parameters that may
be necessary for its execution. Typical recipes are:

FillTk* - instructions for filling a specific chemistry tank.
DrainTk* - instructions for draining a chemistry tank.
Open Doors — opens module doors.

Load Cass* - loads a specific cassette.

Retract Y - retracts all handler Y axes.

Light Tower program file recipes are typically limited to the following:

Ready - Tool is ready for a new cycle / process;

Running - Tool is executing a task determined by Run Type;

No Material - the last wafer has been picked up from an input cassette or a wet

station;

Inoperable - a fatal error has not been fixed;

Operator Request - a fatal error has happened, Tool is stopped;

Task Done - a task determined by Run Type has been done, message “Stack /
Process Done” appears on a screen.
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Handler Programs

The Handler is used to transport Product/Wafers from the input cassette(s) to the
Process Chambers, Wet Stations, Brush Boxes, and Output Cassette(s).

Each Handler has three axes of motion, consisting of a Vertical axis (“Z”), a
Rotational axis (“Theta’), and as many as four Linear axes (Y1, Y2, Y3 and Y4).

i & ..;:"‘n. 1 .
.|' = / 0l

Each of the three linear axes (Y1, Y2, and Y3) include a mechanical Paddle (or end
effector) which is used to perform the actual pickup and placement of each wafer
into the appropriate station. Each Paddle has a specific function. For example, the
bottom Paddle (Y1) picks up a wafer from the cassette, aligns the wafer and then
places it in either spin chamber 1 or 2. The middle Paddle (Y2) picks up the
processed wafer from spin chamber 1 or 2 and places it into the output cassette. The
upper most Paddle (Y3) is used to scan the wafers in the input cassette.

The Paddles are manufactured with vacuum ports which are used to hold and sense
the wafer.

The Handler edit/teach program utilizes VPSP proprietary Software and control.
The teach process involves picking specific tasks (“available functions™) from a
Pull-down Menu, and then manually referencing each of the starting and finishing
locations of each Handler motion required for that “function”.
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To access the edit/teach menu, select “Edit” from the SSEC Process screen. Then
select “Handler” from the Pull-down Menu. The handler recipe is a step by step list
of the available functions used to move the wafers from station to station for
processing.

&z Process Machine -- Solid State Equipment Corporation

File | Edit RunType Intislize Setup  Configuration Tools  Options User  Help
|

Process 00mm. hnd stprs efauliprg
Purge - -
B and : !
D Toolbar 2 andler Setup Proce etup Purge Setup
Lights
Pa ac?, Raw
ode 1 06 A
Chuch¥act, Chuch¥ac?,
Loadport Alignment Spintdodl Spintdod2
Tank1, PSI SpnMtriSpd, To.tal 0 Wwafer | O whafer | 0 Wwiafer | 0
Spnkir2Spd, Heater1, C A v A v A v A v
Heater2, C
= Mlme r Handler W afer Step
Time Warning
Tocess: i
urge:
) ]
N anuaal Purge
Complete
] | || [l
Back  |Forward | Open Doors | Close Doors | Retract¥ | Vent Tanks

Program Status :I Toolhar Status I User Status |

[ | Supervisor .
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The Edit Menu:

g? Edit - C\Users\W5allai\Desktop\42461\Recipe'A2A.hnd - changed =
Available Functions Selected Functions Function Parameters ¥ Show Hidden Far | o
—_—— it
OF:.Cass PR PickAHIP1 Cass Pitch 0.2479 “ »o» 3
PdHIFe G T @050 S|
FickBH1P1 | -
FickBH1F2 = Adaptive Pick Y=1 | Delete Step
AlignHIP1

AlignH1F2 _jstanZ 1
e 8910 Insert Step
Case Start Theta 196000
FlcBufiTH1F .
FlcBuflHIF2 - | Extend Y1 2.000 Edit Training
PIcBUZH1P1 Mode =
FicBuiZHIP2 2 to Water |g 970 Incariih
FekBuflH2ZF1
PekBuflH2P2
FekBuiH2ZP1 w
1 of| 16
| 3

Step

PekButzH2F2 =
FlcModZH1F1 c lat
PlcMod2H1P2 « \ N M
Recipe

Handler - EEmmEL [ Abort

SELE Selected Functions —

View Definition r ‘ Available Functions List ‘ displayed here oK

The “Available Functions™ list consists of functions that can be used to execute a
particular action in handler recipe step. These functions can be inserted into the
appropriate handler step by “double-clicking” on the function. The function name
usually consists of an “Action” (pick or place), “Destination” (FOUP, Mod1, Mod2
etc.) and/or “Paddle used” (p1, P2, etc.). For example: PickMod1P1 = Pick up wafer
from Mod1 using Paddlel.

The “Selected Functions” list consists of individual steps to move the wafer
through the System for processing.

The “Function parameters” are the individual movements that the handler will
execute during the step.

This process sounds somewhat complicated; however, it is quite simple from an
end user stand point as this process has been completed for the end user during the
manufacturing process. Any changes or additions to the handler program teach
positions can be accomplished by editing an existing handler program. Typically
only minor positional changes are required once the teach process is initially
completed.

The “Editing” menu can be used to physically move the handler through each sub-
step in each “Function parameter” list displayed by opening the handler edit screen
and then clicking on the “Training” button.
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NOTE

It is assumed that the person performing this function is properly trained to avoid

activation of this feature while certain error conditions are in place, which could

cause the Handler to damage a Wafer or itself.

D Edit - C:\Users\WSallai\Desktop\42461\Recipe\A2Ahnd - changed

Available Functions

Recipe
Handler -
View Definition I

Selected Functions Function Parameters
Edit
EEN [ Teat Time (sec)  [200 j Q
Del Funetion
Delete Step
= Insert Step
-
.y . dex |
_|| Clicking on Training Button neex |
Step . changes the color to Yellow, Step
9 JoriLts indicating the Handler Stepping Complete
KH [0l feature is activated =l
Comment | Abort
Status
OK

The steps in a typical Handler Recipe are:

Step 0 Start
Step 1 TCLoad
Step 2 TWLoad
Step 3 PickInP1
Step 4 AlignP1
Step 5 Case
PlcMod1P1
PlcMod2P1
Step 6 Case
SpinModl
SpinMod2
Step 7 Case
PickMod1P2
PickMod2 P2
Step 8 PlcOutP2
Step 9 TCUnload
Step 10 TWUnload

23 September 2019

Setup handler (Retract Paddles etc.)

Dock the FOUP

Wait for the FOUP to dock

Pick wafer from FOUP using Paddle 1

Align the wafer using Paddle 1

Enables the handler to place wafers in multiple stations
Place wafer in Spin Chamber 1 using Paddle 1

Place wafer in Spin Chamber 2 using Paddle 1
Enables the process to run in multiple stations
Process the wafer using Spinl process parameters
Process the wafer using Spin2 process parameters
Enables the handler to place wafer in multiple stations
Pickup wafer in Spin Chamber 1 using Paddle 2
Pickup wafer in Spin Chamber 2 using Paddle 2

Place wafer in the FOUP using Paddle 2

Unload the FOUP

Wait for FOUP to unload
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(D Ecit - CAUsers\Wallai\Desktop\42461\Recipe\A2Ahnd - changed [
Available Functions Selected Functions Function Parameters ~ Edit
OrFl -
e | PEIKE PO 2 — |
Start Theta 36 260 'y slFonciion
Extend Y2 17.700 Delete Step |
—4 2 Speed / 2000 Insert Step. |
Z Under / |--4 860
T|| Clicking on number and Training
entering new wvalue will Index [i~
—1| adjust the parameter
Step Step |
2 off1e Clicking on arrow keys will move Complete I
A | Handler in pre-programmed amounts .
Recipe
Handlar - Coin | / Abort |
Status - .
Clicking on Step Button will advance Handler
View Definition r through each Step. one Parameter at a time oK

Clicking on the step button will advance to that step and physically move the
handler or enter parameters into memory (such as cassette slot pitch).

NOTE

All moves will be executed immediately upon clicking on Step.

The Function parameter list will change color from “Yellow” to “Green” which
indicates that the entry or movement is complete. Previous steps will turn “Red”.
The position or entry can now be “Edited”. Simply click on the value (number) in
the highlighted box (Green or Red) and change the value using standard Windows
editing procedures or click on the arrow keys will move the handler in programmed
amounts. Again, the operator or technician must be properly trained, as the new
value entered will be exercised as soon as the “enter” key is pressed (after editing
of the value is complete).

The parameters for picking up the wafer can be adjusted simply by clicking on a
previously executed step and entering the desired value.

23 September 2019



PSP

Veeco

Step 0: Start

The start command will setup the handler to begin the recipe. Examples are: Retract
the Paddles, fill tanks, etc. This command is factory set. There are no user

WaferStorm® & WaferEtch® Operation Manual

parameters associated with this command.

Section-7: Program Files

D Edit - C:\Users\WSallai\Desktop\42461\Recipe\A2A.hnd - changed [
Available Functions Selected Functions Function Parameters I~ Edit
- Cass Pitch -4_ B
Cass Tl Del Function
ass Tilt -_‘_
= Adaptive Pick Y=1 -4_ Delete Step |
o el I Insert Step
Case Stant Theta —
FleBuflH1P1 _
FlcBullHIF2 - | Extend ¥1 -1—«—1— » Training
Z o Wafer 5
! Index iI
Step — These Stepscanbe edited Step I
Mo BT by clicking on the Step
0 of| 16 and entering new value Complete |
Reci| J J —
ecipe Ca .
|Handler ﬂ | / M
Status
All Steps up to and including
View Definition r this Step have been ex ecuted oK

Step 1: TCLoad (The FOUP will move to the load position).

This step must be present so that the FOUP can move to the “Dock” position before

picking up the wafer.
There are no user parameters associated with this command.
(D Edit - C\Users\Wsallai\Desktop\42461\Recipe\A2A hnd - changed [
Available Functions Selected Functions Function Parameters
Edit
- | =
Del Function
= Delete Step |
— Insert Step
<
Index il
| Clicking on the Step Slide Bar
Step or Buttons will advance or L’
[ of[10 ‘__,..--""""-_renunthel‘mgramtoﬂ)e Complet I
- < v proper Step
Reci =
ecipe
,—_|Hmlar = Comment | Abort
Status
View Definition r OK
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Step 2: TWLoad (The System waits for the FOUP to move to the load position).

This step must be present so that the handler does not attempt to pick up the wafer
before the FOUP is in the “Dock” position.

There are no user parameters associated with this command.

g," Edit - C:\Users\WSallai\Desktop\d42461\Recipe\A2A.hnd - changed Iﬂ_ﬁ
Available Functions Selected Functions Function Parameters Edt
I
- TWLoad J
Del Function
= Delete Step
— Insert Step
PeBuTHE? -
et Wafer |1
Pok Pl Step Step
PekBUZH2P2 (2 o1 —
Recipe
G L
ot | St __Avon_|
SR Clicking on Step Button will advance
View Definition r the Program to the Proper Step OK

Step 3: PickInP1 (Picks up the wafer from the FOUP).

Single input/output cassette:

The vertical height will be the height that allows the Paddle to move into
the cassette underneath the first wafer (top wafer position) and above the
second wafer without hitting either one. The wafer will be picked from the
top slot of the cassette and once processed the wafer will be placed back
into the cassette in the same location.

Separate input and output cassettes:

The vertical height will be the height that allows the Paddle to move into
the cassette underneath the first wafer (bottom wafer position) and above
the “H” bar without hitting either one. The wafer will be picked from the
bottom slot of the cassette and once processed the wafer will be placed back
into the output cassette in the top location.
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The parameters for picking up the wafer from the FOUP are:

The first step when picking up a wafer is to set the pitch of the cassette. To set this
value simply measure the cassette or consult the manufacture’s specs.

The first wafer position is the actual taught position. The pitch is used to calculate
the vertical (Z) position of the remaining wafers in the cassette. For example: The
vertical location of wafer number 5 is the Start Z value plus 4 additional pitches.

D Edit - CAUsers\WSallai\Desktop\42461\Recipe\A2A hnd - changed (=
Available Functions Selected Functions Function Parameters I~ Edit
I R
C S Del Function
ass Titt h0 50
-
Adaptive Pick Y=1/|0 / Delete Step I
StartZ 2930 Clicking on
= i buttons will Insert Step |
Start Theta 193.000 adjust the
= —— parameter
« | Extend Y1 | Training
Z to Waler [ 600
I Index |1
Step = Clicking on the Step Button will y  Step |
3 of[10 advance the Handler through
each Step, one parameter at a Complete
% 1l i time =
Recipe
Comment
= ‘ / _ Abont_|
Status
Clicking in field and entering new
View Definition r value will adjust the parameter OK

The pitch value can be either a positive value or a negative value.

A positive pitch will move the handler Z up. Positive pitch is used when the handler
will be picking the first wafer from the bottom of the cassette.

A negative pitch will move the handler Z down. Negative pitch is used when the
handler will be picking up the first wafer from the top of the cassette.

The height can be moved in 0.001” increments.
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This is the vertical height of the handler to pick up the first wafer in the cassette.

The vertical (Z) position for systems using only one cassette for pick up and drop
off is from the top slot of the cassette.

Two cassette (Input and Output) systems will pick from the bottom of the input
cassette and drop off to the top of the output cassette. The height can be moved in

0.001” increments.

-

Recipe
F!mﬂlel L]
View Definition -

Extend Y1 [: 00

Z to Wafer |;': &00

i

D edit - C:\Users\WSallai\Desktop\42461\Recipe\A2A.hnd - changed [
Available Functions Selected Functions Function Parameters F Edit
ZH2ZF - : Cass Pitch - -]
PickinP1
_ i Cass Tl - Del Function
Adaptive Pick Y=1 - Delete Step
= < | ] Insert Step
Stant Theta f 93 000 S
Training [

Index

:

Clicking on the
arrow buttons will
move the Handler
in pre-programmed
amounts <

Step
3 of[10
il i
Comment ;
Status

/

Clickingin field and entering new
value will adjust the parameter

Abort

T

Single input/output cassette:

The vertical height will be the height that allows the Paddle to move into the
cassette underneath the first wafer (top wafer position) and above the second wafer
without hitting either one.

Separate input and output cassettes:

The vertical height will be the height that allows the Paddle to move into the
cassette underneath the first wafer (bottom wafer position) and above the “H” bar
without hitting either one.
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This is the rotation value in degrees. The theta position should be set so that the
Paddle is centered under the wafer when it is picked up.

The theta can be moved in 0.001” increments.

@ Edit - C\Users\WSallai\Desktop\d2461\Recipe\A2Ahnd - changed

b

0

Available Functions: Selected Functions Function Parameters F Edit
- N | =
—_— Del Function
Cass Tilt
ST
Adaptive Pick Y=1 - Delete Step |
T . s |
Start Theta a“" 4 » 13
= « | Extend ¥1 |2 000 / A
Z to Wafer &
[p:600 Clicking on the Index i
| arrow buttons will st
o Step =n R move the Handler 4,
PieModdHIE! in pre-programm ed Complete
FleMod4H1P2 % J j amoutts & —,
Recipe
Comment
Handler - | / Abort
Status
Clicking in field and entening new
View Definition r wvalue will adjust the param eter oK
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EXTEND Y1

This moves the lower Paddle under the wafer once the Z and Theta axis are in
position. The theta can be moved in 0.001” increments.

CAUTION:

7-14
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When moving to this step the Paddle will move to the programmed value. If
the “Start Z” or “Start Theta” values are incorrect, damage to the wafer or
Paddle could occur.

The Extend Ylvalue should be set to a small number (1 or 2 inches) prior to
execution of this step to prevent accidental damage.

Click on the Edit button and then click on the Y1 value and change to a small
number. This will move the Paddle a short distance when the move is executed in
the training mode

Edit - C:\Users\WSallai\Desktop\42461\Recipe\A2A.hnd - changed

:

Awvailable Functions

FlcModzHzF2
Plchod3HIF
FlcMod3HIF2
FlcMod3HzF2
PlewetHZP2Z
WetSthMod1
PickiwWetHzP1
AlignH2F1
AlignHzF2
FlehodZHZF1
SpinMod?2
PckMod2H1P2
PeckMod2H1P1
PleMod3H2ZF1
SpinMod3
PckiMod3IH1P2
PckiMod3IHIP1
FlehMod4H1P1
FlchoddH1F2

Recipe

View Definition

n

10

|Hnn dler -

-

Selected Functions

i m

-

Function Parameters

[+ Show Hidden P

Cass Pitch 02479
Cass Tilt 90 50
Adaptive Pick Y=1 [

__|stanZ 8.930
Start Theta 192.000
Extend Y1 [W «“
Z to Wafer & B00

1

Edit
Mode

ci
L]
Im
&
=

§

Inse

-
Step N
[3 of[10
ol i
Comment [
Status

/

Clicking in field and entering new
value will adjust the parameter

Training

ik

3
o
o
>

Step

Complete

Tl
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The Training Mode can now be selected.

Click on the “Extend Y1” parameter. This will execute all the steps up to and
including “Extend Y1”.

I;b Edit - ChUsersiWSallai\Desktophd 2461 \Recipe\A2Ahnd - changed = P
Available Functions Selected Functions Function Parameters ~ Edit
i 2 Cass Tt - -— DeiEunction
F 2 -
i Adaptive Pick Y=1 - — Delete Step |
: = B — insert e |
Al Start Theta
: ] jsenrea [
: + | Extend Y1 - —H——+ | vy | » Training
F Z to Water 3 600
F Index |1
:: Siep - These Stepscanbe edited L’
Plei = 3 10 by clicking on the Step Complete I
FlcMod4H1P2 X J J and entering new value =
Recipe
Comment
Hendler ~ omment | / _ Abort |
Status
All Stepsupto andincluding
View Definition r this Step have beenex ecuted OK

The handler will now be in the approximate “Theta” and “Z” positions. The “Y1”
Paddle will have moved the amount that was entered in the Edit mode (1 to 2
inches).

Entering a new value in the Extend Y1 step will move the Paddle towards the
cassette. The “Start Z”, “Start Theta” and the “Extend Y1 values can be changed
to move the Paddle into position under the wafer.

NOTE

If you are editing an existing Handler Program, the values should be close to the
proper position and only minor adjustments will be needed.

The changing of the “Y1” and/or the “Theta” values could affect the handling in
the remaining positions. You must verify these steps.
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Veeco

The Paddle vacuum is turned on and the handler moves to this position to pick up
the wafer. Once the vacuum threshold is met the handler will retract the wafer and
proceed to the next step in the handler recipe.

D Edit - C:\Users\WSallai\Desktop\d2461\Recipe\A2A hnd - changed [
Available Functions Selected Functions Function Parameters 2 Edit
i
Gass T 050 | BSLEdnchc
Adaptive Pick Y=1 - Delete Step |
sz 5520 | insert step |
Start Theta -
3 - [ Exend 1 - lilralni "
Z to Water - | 4 IR Index [l_
Step Step
T arw —
= Complete
o 4 2 =
ecipe
Comment
Handler = AT | —A&J
Status
View Definition u OK

This value should be set so that the wafer is lifted up within the slot of the cassette
but not hitting the top of the slot.

It is not recommended that the “Start Z”, “Start Theta” or “Extend Y1 parameters

be changed at this time. Should you need to start over with the previous positions,
the Paddle should be retracted.
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To retract the Paddle safely, simply click the “RetractY” Toolbar Button on the
main process screen.

[P Process - Veeco PSP [PE——>)

File Edit RunType |nitialize Setup Configuration Tools Options User Help

1O Paddie 2 Vac Veeco PSP Mudet M33XX S/N 00000 - Your Company Name Here

- CassA Buffer! eiSthod] SpinMod2 AlignlQ SplnModS
1O Paddie 1 Vac Total |0 Waler [0 Waler [0 Waler |0

Transfer Paddle 2 Vac

Transfer Paddle 1 Vac

Tk1 IPA Pressure

Tk2 Acetone Pressure
i

‘Waler | 0 ‘Waler | 0 Waler | 0 Water | 0
ButherZ Adigriter SpinMod3 SpinModd
Water Step andler H2

HMP Collection)

16:44:55 Tank Overtull (Tk5
HMP Collection)

16:44:56 Tank Overfull (Tk5 |
HMP Collection)

16:44:57 Tank Overfull (TkS = |
NMP Collection)

Job View
- | B ] b1 2] . 7S] a =
Back Open Doors | Close Doors | Retracty LoadAll | UnloadCassA | UnloadCassB | Unload Wet | Pres Tanks | Vent Tanks
| Program Status = Toolbar Status | User  |Control Status
SSECUSA  Off-Line

To verify that this step was taught correctly, the complete step can be executed.
Place a wafer in the cassette slot #1 and select “Training”.
Clicking on the “Complete” button will execute all of the steps in the function.

Watch for a smooth pickup of the wafer with no hitting or scraping of the wafer or
Paddle.
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r@b Edit - C:\Users\WSallai\Desktop\42461\Recipe\A2A hnd [
Available Functions Selected Functions Function Parameters = f
_ Edit
I Cass Tilt a0 50 (£t
: = Adaptive Pick Y=1 g Delete 5np|
. -~ Traini
'. d _Istartz 8.930 I;if:;g \ Insert Step |
Caze Start Theta 193.000
FlcBufTH1P1
FlcBuflH1P2 - | Extend Y1 |
2000 [raining |
PIcBuZHIP2 Z 1o Water 3600
|—c| Luull H2P1 ﬂg_&v 1
PekBullHEP2 —
PkBu2rZP2 ERCIEN pi
FlcMad2H1P2 o ﬂ J ﬂ yl_,'
Recipe
Handler hd e ; | / M
Status
Complete
View Definition r Butten oK

Once the pick is verified, pickup from the other slots of the cassette need to be
verified.

Place a wafer into one of the middle slots (i.e., slot 10 or 11). Select the “Training”
mode, enter the slot number in the “Wafer” Window and click “Complete”.

Next, place a wafer into slot #25 and verify its proper pick up.

If the wafers in the first few slots (wafer 1, 2, etc.) are handled correctly, but the
higher number slots (20, 21, etc.) are not, the “Pitch value may be need to be
adjusted.

NOTE
Before adjusting the “Pitch” value, try a different Cassette. A warped Cassette
could be the problem.
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Step 4: Align P1 (Aligns the wafer using the video alignment camera).

This step will position the wafer under the video camera and perform an alignment.
This allows for the proper placement of the wafer into the spin chambers.

The vision setup is explained in the Vision Teaching section of this manual.
The parameters for aligning the wafer are:

Z START

This is the vertical position of the handler that allows the wafer image to be centered
in the camera field of view.

THETA START

This is the rotational position of the handler that allows the wafer image to be
centered in the camera field of view.

EXTEND Y1

This is the Paddle position of the handler that allows the wafer image to be centered
in the camera field of view.

VISION CONFIG

This is the stored pattern number of the alignment image in the frame grabber pcb
that is used for wafer alignment.

Z REST
This is the z position the handler will go to after the alignment is complete.
@ Edit - C\Users\WSallai\Desktop\42461\Recipe\A2A.hnd - changed IEI_&1
Available Functions Selected Functions Function Parameters ~
e et  Edit |
- NeaRae | Bl
HIZ - el Function
HiTheta - Delete Step
L | l\.rlsmn Config - Insert Step
X Result Range - S—
» | ¥ Result Range - Training
RestZ - "o [ index [1
—| Rest Theta 102.00
Stap I L s |
4 of [ 10 Py
= 2 =
Recipe
,—_|Hendler = 1Q smment | ij
Status
View Definition r OK
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Step 5: Case

Allows the handler to go to different stations during this step. The wafer will either
be placed into the next available spin chamber (spin chamber 1 or 2).

J

Edit - C:\Users\WSallai\Desktop\42461\Recipe\AZA.hnd - changed

[El_lﬁ
Available Functions Selected Functions Function Parameters —
Edi
PckBufzHZP2 - J
Flchiod2H1P1 PlchodzH1F1 Del Functi
FlchodZH1P2 PlehodzH1P2 &l Function
Flchod2H2P2 -
Flotdod3H1F1 Delete Step
Flchiod3H1P2
Flchiod3H2P2 T
PloWetH2F? = Insert Step
YWetSthdod L S
FickiwelH2P1 3
s v
AlignHzP2 o Training
Flchiod2HzP1
Index |1
PckidodzH1 P2 =
PckiMaodzH1P1 Step Step
Flchiod3HzP1 5 of[10
Spintdod3 gmp|ete
PckiodaH1 P2 i ﬂ J ﬂ J
Recipe
Comment
Handler ﬂ | Abort
Status B ———
View Definition ~ OK

There are three (3) functions in this step. The “Case” function instructs the handler
to place in spin chamber 1 (PlcMod1) or spin chamber 2 (PlcMod2). The handler
will determine the available spin chamber and execute the moves.

PlcMod]1 Places the wafer into Spin Chamber 1 for processing.
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The function parameters for placing the wafer into Spin Chamber 1 are:

Z START

This is the vertical position of the handler that allows the wafer to be moved into
the Chamber for placement. The Z can be moved in 0.001” increments.

rF:’k Edit - C\Users\WSallai\Desktop\42461\Recipe\A2A.hnd - changed

Selected Functions Function Parameters 3
| viove sorcroc
Plchod1P1 Stz - “
- Start Theta 1935410
Extend Y1 2 000
Z to Vac Onf 1500
FlcAH1P3
FlcBH1P3 Z Under 1.400
ThFillTk
rElITHY
Thf
Tur -
TH! Step
o [ of[ 10
Finish = j j
Hacips Comment [
Handler hd
Status
View Definition I

Edit

lir

i
:

i

Training

Index |1

.

I

The correct “Z Start” position should be high enough for the wafer and Paddle to
clear the top of the chuck.
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START THETA

This is the rotational position of the handler that allows the wafer to be centered
above the spin chuck for placement. The theta can be moved in 0.001” increments.

Edit - C\Users\WSallai\Desktop\42461\Recipe\A2A.hnd —__—

Available Functions Selected Functions Function Parameters [ st

- T aa— - Del Function
PickAH1PZ Stari z -
PickBH1P1 AR

CR.Cass - Case Move SpinChuck

m

Viod? Start Theta
AlignH1P1 PleMod2et

AlignH1P2
OrFlag

Case Zto Vac Off 1500
FlcBuftH1P1
PlcBufiH1P2 + | Z Under 1.400
PlcBufzH1P1
FlcBufzH1P2

Delete Step I
Insert Step |
Training
PckBull HzP1 Index ]1_
] Step |
Complete I
Abort
k|

i Extend Y1 2 000

PckBuflHZFZ
PckBulzHZP1 Step

PckBufzH2P2 |

FlcMod2HIP1 5 off 10

PlchMadZH1P2 ™ j j i
Recipe _

| Comment |
Handler -

Status

View Definition I

The correct “Start Theta” position is when the wafer is centered between the wafer
retainers on the chuck.
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SPIN POSITION

This is the spin motor position (degrees) that allows proper placement of the wafer
onto the chuck.

Edit - C\Users\WSallai\Desktop\42461\Recipe\A2A.hnd —__—

Available Functions Selected Functions Function Parameters [ st

OF.Cass Move SpinChuck - “ | < | b o | 2]
- Case

- Del Function
FickaAH1F2 Start Z
PickBH1P1 PleMod1P1 - |1 et

PickBH1P2 Start Theta
AlignH1P1 Plchod2P1 e

AlignH1P2 Extend Y1 2 000
OrFlag
Case Zto Vac Off 1500
FlcBuftH1P1
PlcBufiH1P2 + | Z Under 1.400
PlcBufzH1P1
FlcBufzH1P2

Delete Step I
Insert Step |
Training
PckBullH2P1 Index |1_
Step |
Complete I
Abort
x|

»

m

PkBufl H2P2 |
PckBufzH2ZP1 Step !
PckBufzH2P2 8 of 10
FlcMod2H1P1

Plchod2H1P2 < j j . j

Recipe

Handler -

View Definition I

The spin chuck should be positioned so that the posts on the chuck will not interfere
with the Paddle when the wafer is placed. This number is in degrees.
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EXTEND Y1

This moves the lower Paddle into the Chamber once the Spin Position, Z and Theta
axis are in position. The Y1 axis can be moved in 0.001” increments.

Edit - C:\Users\WSallai\Desktop\42461\Recipe\A2A.hnd

Available Functions Selected Functions Function Parameters ~

el ]
Edit
Cace Move SpinChuck - B F—
o el _uncuonl
PlcMod1P1 starz B —
- Plehod2P1 Start Theta - — Delete Step I
AlignH1P2 Extend Y1 ‘_“jl.
Or.Flag =i - ol | 4 y Insert Step |
Case Z to Vac Off 1 600
FlcBufiH1F1
FIcBuflHIFZ Z Under 1.400 T
PlcBuf2H1PT M Training
Flefuier| e These Steps can be Index |1
— edited by clicking on
Step the Step and entering Step
5 of 10 anew value
i J J Complete I
Recipe
Comment
Handler - | Abort |
Status
View Definition r OK

The Paddle with the wafer will now be above the spin chuck. Minor corrections for
“Start Theta, “Spin Position” and “Extend Y1” can now be made. The final
adjustments will be made in the next step.

Z.TO VAC OFF

CAUTION:

7-24

This is the vertical position of the handler when the Paddle vacuum is turned off.
The Z can be moved in 0.001” increments.

The position is normally taught so that the wafer is just inside the chuck wafer
guides and above the chuck pins. A vacuum check is done for the Paddle at this
time to ensure that the wafer will be placed correctly.

When moving to this step the Paddle will move to the programmed value. If the
“Start Z” or “Start Theta” values are incorrect, damage to the wafer or Paddle could
occur.

The “Z to Vac Off” value should temporally be set to the same number as the “Z
Start” valve prior to execution of this step to prevent accidental damage.
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Click on the Edit button and then click on the “Z to Vac Off” value and change it
to the “Z Start value”.

Edit - C:\Users\WSallai\Desktop\42461\Recipe\A2A hnd

Available Functions

Selected Functions

Function Parameters

[V Show Hidden Parameters

OR.Cass -
FickAaH1P1
PickaAH1P2
FickBH1P1
FickBH1PZ
AlignH1P1

AlignH1PZ

1

Or.Flag

Case
FlcBuftH1P1
PlcBufl H1P2
FlcBulzH1P1
FlcBufzH1P2
PckBuflH2P1
PckBuftHZP2
PckBufzH2P1
PckBufzHZP2
Plchod2HIP1
FlchMod2HIP2 -

Recipe

Handler v

View Definition r

Case
PlcMod1P1

PlcMed2P1

Step

[ o0
KT

Comment ‘

Status

Edit
Move SpinChuck |35 0 -]
Start Z 1.750 DeIEuncdonl
-
Start Theta 19310 Delete Step |
__|Extend Y1 2 000 Insert S |
(ZtoVacOff [l “ » o ‘
« | ZUnder 1.400 Training I
Index 1
_| sep |
Complete I
/ \ Abort |
‘ Setto the “Z Start” value ‘ “Z Start” value ‘
x|

The Training mode can now be selected.

Click on the “Z to Vac Off” parameter. This will execute all the steps up to and
including “Z to Vac Off”.

Edit - C:\Users\WSallai\Desktop\42461\Recipe\A2A.hnd

Available Functions

Selected Functions

Function Parameters

2

OR.Cass -
FickaH1P1
FickaH1F2
PickBH1P1
FickBH1F2
AlignH1P1
AlignH1PZ
OrFlag

n

Case
FlcBufiH1RF1
FlcBuflH1P2
FlcBufzH1F1
FlcBufzH1P2
PckBullHZP1
FckBufiHZF2
PckBufzH2ZF1
PckBufzH2ZF2
FlchodZH1F1
PlchMod2HIP2 i

Recipe

Handler -

View Definition -

Case
PlcMod1P1

PlcMed2P1

Move SpinChuck

Start Z

Start Theta
__|Extend Y1
Z to Vac Off

N -—
]

Z Under

4

All Steps up to and
including this Step
will be executed

Del Function
Delete Step

Insert Step

TR

Training

These Steps can be
edited by clicking
on the Step and
entering the new
value

Comment ‘

Status

Index

.

Abort

T

Entering a new value (lower) for “Z to Vac Off” will move the handler down.

The “Start Theta”, Spin Position”, “Extend Y1’ and “Z to Vac Off” parameters can
now be adjusted. The correct position for this parameter is when the wafer is just
below the top edge of the chuck retainers.
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Z TO CHUCK
This is the vertical position of the handler when the wafer is at the chuck pins.

The Z can be moved in 0.001” increments.

W, Edit - C:\Program Files\ssec\Recipe\300mm. hnd

Awallable functions  Selected functions Function parameters = fan
" ~ 7 |
S |
e
—NExtena 11 - :
Z To ¥ac O - =
|2 To ctucke “ ] TS | m
Z Under Wafer "I_
Step Step
5 of |10
¥ | 4 | Set thiz value at the point Lomplete
Recipe the wafer rests on the wafer =
Hareder -| Comment chuck support pins
[0 4 || Status
Wiew Definition [ oK

This position should be taught so that the wafer just rests on the wafer support pins
of the chuck.

It is not recommended that the “Start Z”, “Start Theta”, “Spin Position” or “Extend
Y 1” parameters be changed at this time. Should you need to start over with the
previous positions, the Paddle should be retracted.
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This is the vertical position of the handler to retract the Y1 Paddle and close the

Chamber door.

The Z can be moved in 0.001” increments.

Edit - C\Users\WSallai\Desktop\SerialNumber\Recipe\DtoDshorthnd - changed

Available Functions

Selected Functions Function Parameters

1

-

Recipe
IHandler >
View Definition r

Or.Cass Start Z
Pfuce Station3 Main P3 .

Step

1]

[5 of[10°

Start X
s
Start Theta
Extend Y3

Z 1o Under

B

Comment |

Status

/

Set this value to where the Paddle
clears the bottom of the Wafer

This position should be taught so that the Paddle clears the bottom of the wafer and
clear the door when it retracts.

It is not recommended that the “Start Z”, “Start Theta”, “Spin Position” or “Extend
Y 1” parameters be changed at this time. Should you need to start over with the
previous positions, the Paddle should be retracted.
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PlcMod2 Places the wafer into Spin Chamber 2 for processing.

The function parameters for placing the wafer into Spin Chamber 2 are the same as
for placing the wafer into Spin Chamber 1.

Edit - C:\Users\WSallai\Desktop\SerialNumber\Recipe\DtoDshort hnd - changed [P
Available Functions Selected Functions Function Parameters ’7““

Pick WetStaZ AH AuxPT Start Z - B
Align Left Aux P1 Case 8500 '_I DelE
Align Right Aux P1 e Start X 1500 ncticy
Place Station3 Main F3 -
Place Station3 LH Aux P1 Start Theta 3200 Delete Step |
Place Stationd Main P3 :
Flace Stationd LH Aux P1 Extend Y3
Place Stetion$ Main P3 - 2000 Insert Step |
Place Stetions RH AuxP1 | = Z to Under “ | o« [
Place Station§ Main P3
Place Stationt BH Aux P1
SpinSta3 b Training
SpinStaiA
SpinSta3d Index 1
SpinStad =
SpinStadA Step Step |
SpinStadb I of
SpinStab o 10 Complete
SpinStabA N _ﬂ J ‘ﬂ ;I

Recipe

Comment
IHnndIar - [ Abort
Status
View Definition - OK

To teach the placement of the wafer in Spin Chamber 2 simply follow the
instructions for Spin Chamber 1.
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Step 6: Case Allows the handler to select the Spin Module to process the wafer.

Edit - C\Users\WSallai\Desktop\SerialNumber\Recipe\DtoDshort hnd - changed

Available Functions

Pick Loadpon1 P3 -
Pick Loadpon2 P3 i
Pick Loadport3 P3
Fick Loadpond P3 =
OrCass

OrFlag

Main Alignment P1
Main Alignment P2
hMain Alignment P3
Main Align for Buffer P3
Flace Buffer] Main P3
Flace Buffer? Main P3
Flace Bufferd Main P3
Flace Bufferd Main P3
Pick Buffer! LH Aux P2
Pick Buffer2 LH Aux F2
Pick Bufferd RH Aux P2
Pick Bufferd RH Aux P2
Place WetStal LH AuxP2

Recipe

IHu.ndIar - |

View Definition -

Selected Functions

Function Parameters

SpinStal
SpinStalA
SpinStaiB -

— Step

(6 o1
T

Comment [

Status

i

H
5
£

i
il

Training

3
o
]
>

L

Spin Mod1 Runs the process that is currently loaded for spin chamber 1.

Edit - C:\Users\WS5allai\Desktop\Serial Number\Recipe\DtoDshort.hnd - changed

[

Available Functions

Selected Functions

Function Parameters

Pick Stationb A P2 -
Place Station? Main F1
Flace Station? Main F2
Flace Station? Main P3
Place Stationd Main P1
Flace Stationd Main F2
Place Stationd Main P3
SpinSta7

SpinStad

Fick Station? Main P4
Pick Station Main P4
Flace Loadport] P4
Flace Loadport? P4
Flace Loadpon3 P4

Place Lc.e.cliout:l P4 J

StartNoWet
Finish
FinishMowet il

Recipe

IHundIar - |

View Definition r

— Step

Case

(& offf0
o N bl

Comment [

Status

‘

d

?
:

g
:
£

Inse

IE

Training

Index |1

.

g

TIT
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Spin Mod2 Runs the process that is currently loaded for spin chamber 2.

7-30
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Edit - C\Users\WSallai\Desktop\SerialNumber\Recipe\DtoDshorthnd - changed

Available Functions

Selected Functions

Function Parameters

al LH AuwcP1 -
aZ RH Aux P1
Align Left Aux P1

Align Right Aux P1

Flace Station3 Main F3
Flac tion3 LH Aux 1
ond Main F3
Stationd LH Auwx P1
Flace Station5 Main F3
Flace Stations RH Aux P

Flac oné RH Aux P1

SpinStadA
<

SpinStads

SpinStab i
Recipe
|Hundlar -
View Definition -

Place Stationt Main F3 e

Case

Spinkod1 [

PickMod1P2

PickMod2P2

KiI

Step
[6 of[10
I —
Comment [
Status

Edit

i3

:

=
- X
&
g
o

Insert Step

d

Index |1

5

Step

1T

v

There are three (3) functions in this step. The “Case” function instructs the handler
to run the currently loaded process in spin chamber 1 (PlcMod1) or spin chamber
2 (PlcMod2). The handler will determine the available spin chamber and run the

loaded process.

Executing a “Complete” in the Training Mode during this step will not run the

NOTE

process. These are just commands to run the process during normal operation.
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Step 7: Case Allows the handler to go to different stations during this step. The wafer will either
be picked up in spin chamber 1 or 2.

Edit - C:\Users\WSallai\Desktop\SerialNumber\Recipe\DtoDshorthnd - changed (=] -t
Available Functions Selected Functions Function Parameters Edit
I
Pick Bufierd RH Awc P2 = _ B
Place \ § ), , Del Function
. E - . o PickMod1P2
o R ~
PickMod2P2 Delete Step
3 — Insert Step
Pic i [ Training |
Align Lehﬁ. P1 Index [1_
= _ sw |
7 of 10 S
aSl) IET I — =
Recipe
G nt
IHnndIar v omme [ &I
Status
View Definition r OK

There are three (3) functions in this step. The “Case” function instructs the handler
to pick up the processed wafer in spin chamber 1 (PickMod1) or spin chamber 2
(PickMod2) using Paddle 2 (“Y2”). The handler will determine the available spin
chamber and execute the moves.
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Pick Mod 1P2 Picks up the clean wafer from Spin Chamber 1 using Paddle 2 “Y2”).
The function parameters for picking up the wafer in Spin Chamber 1 are:
Z. START

This is the vertical position of the handler that allows the Paddle to be moved into
the Chamber for pickup of the wafer. The Z can be moved in 0.001” increments.

=, Edit - C:\Program Files\ssec\Recipe}300mm. hnd

Awailable functions Selected functions Function parameters M =
Edi
#| |Case |SI3rtZ - 44| 4 L | J
PickMad2P2 | Start Theta

|Spin Position

-l | Exctanil 2

[N

|
|
|
|Z Speed |
|
|

< |z to Undler lilafer Training
| Z Lift Wafer [
1 Step QSED
7 ofl10 Complete
1 C
Recipe J J J
Handler ~| Comment |
Status
Yiew Definition [ 0K

The correct “Start Z” position should be low enough for the Paddle to move under
the wafer for pick up and clear the Chamber door.
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START THETA

This is the rotational position of the handler that allows the Paddle to be centered
below the wafer for pick up. The theta can be moved in 0.001” increments.

B, Edit - C:\Program Filesissec\Recipe}300mm.hnd |Z||§|[z|
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i
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|Z Speed | -
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| Step Step
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The theta position should be set so that the Paddle is centered under the wafer when
it is picked up.

SPIN POSITION

This is the spin motor position (degrees) that allows proper pick up of the wafer
from the chuck.

=, Edit - C:\Program Files\ssec\Recipe}300mm. hnd |Z||§|r5__(|
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i
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The theta position should be set so that the Paddle is centered under the wafer when
it is picked up.
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EXTEND Y2
This moves the middle Paddle into the Chamber once the Spin Position, Z and Theta

CAUTION:

7-34

axis are in position. The Y2 axis can be moved in 0.001” increments.

Veeco

PSP

When moving to this step the Paddle will move to the programmed value. If the
“Start Z” or “Start Theta” values are incorrect, damage to the wafer or Paddle could

occur.

The Extend Y2 value should be set to a small number (1 or 2 inches) prior to
execution of this step to prevent accidental damage.

Click on the Edit button and then click on the Y2 value and change to a small
number. This will move the Paddle a short distance when the move is executed in
the training mode.

®, Edit - C:\Program Files\ssec\Recipe\300mm. hnd
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Veeco

Training Mode May now be selected.

Click on the “Extend Y2” parameter. This will execute all the steps up to and
including “Extend Y2”.

#, Edit - C:\Program Files\ssec\Recipel300mm. hnd
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= Edit
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The handler will now be in the approximate “Theta” and “Z” positions. The “Y2”
Paddle will have moved the amount that was entered in the Edit mode (1 to 2
inches).

Entering a new value in the Extend Y2 step will move the Paddle towards the
cassette. The “Start Z”, “Start Theta” and the “Extend Y2 values can be changed
to move the Paddle into position under the wafer.

NOTE
If editing an existing Handler Program, the values should be close to the proper
position and only minor adjustments will be needed

The changing of the “Y2” and/or the “Theta” values could affect the handling in
the remaining positions. You must verify these steps.
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Z SPEED

This is the speed (time between motor steps) that the vertical handler will move to pick up
the wafer (the higher the number, the slower the speed).

=, Edit - C:\Program Fileslssec\Recipe\300mm. hnd |Z||§Irz|
Awailable functions Selected functions Function parameters = Edit
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The speed should be set so that the Paddle slowly when picking up the wafer.
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Z. TO UNDER WAFER
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This is the vertical position of the handler when the Paddle has just lifted the wafer
above the chuck pins. At this time vacuum will be turned on to the Paddle and
vacuum detect will be executed. The Z can be moved in 0.001” increments.

CAUTION:

When moving to this step the Paddle will move to the programmed value. If

the “Start Z” or “Start Theta” values are incorrect, damage to the wafer or
Paddle could occur.

=, Edit - C:WProgram Files\ssec\Recipe\300mm. hnd
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The “Z to under Wafer” value can be changed so that the Paddle has just lifted the
wafer off of the chuck pins. A vacuum check is done for the Paddle at this time to
ensure that the wafer has been picked up correctly.
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Z LIFT

This is the vertical position of the handler that clears the wafer from the chuck
retainers. The Y2 Paddle will then retract. The Z can be moved in 0.001”
increments.

=, Edit - C:\Program Fileslssec\Recipe\300mm. hnd |Z||E|rz|
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The “Z Lift” value can be changed so the Paddle and wafer clear the top of the spin
chuck.

It is not recommended that the “Start Z”, “Start Theta”, “Spin Position” or “Extend
Y 1” parameters be changed at this time. Should you need to start over with the
previous positions, the Paddle should be retracted.
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Pick Mod 2P2 Picks up the clean wafer from Spin Chamber 2.
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=, Edit - C:\Program Files\ssec\Recipe300mm. hnd
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To teach the pick in spin chamber 2, follow steps for pick up in spin chamber 1.
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Step 8: PlcOutP2 Places the cleaned wafer into the FOUP.

PITCH

START Z

7-40

Single input/output cassette:

The vertical height is the height that allows the Paddle with the wafer move into
the cassette’s top wafer position. The wafer will be placed into the top slot of
the cassette.

Separate input and output cassettes:

The vertical height is the height that allows the Paddle to move into the
cassette’s bottom wafer position. The wafer will be placed into the bottom slot
of the cassette.

The function parameters for placing the wafer into the Output Cassette are:

The first step when placing a wafer into the cassette is to set the pitch of the cassette.
To set this value simply measure the cassette or consult the manufacture’s specs.

The first wafer position is the actual taught position. The pitch is used to calculate
the vertical (Z) position of the remaining slots in the cassette. For example: The
vertical location of wafer number 5 is the Start Z value plus 4 additional pitches.

5, Edit - C:\Program Files\ssec\Recipe}300mm.hnd E“§|g|
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The pitch value can be either a positive value or a negative value.

A positive pitch will move the handler Z up. Positive pitch is used when the handler
will be placing the first wafer from the bottom of the cassette.

A negative pitch will move the handler Z down. Negative pitch is used when the
handler will be placing up the first wafer from the top of the cassette.

The height can be moved in 0.001” increments
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This is the vertical height of the handler to place the first wafer in the cassette. The
height can be moved in 0.001” increments.

The vertical (Z) position for systems using only one cassette for pick up and drop
off is from the top slot of the cassette.

Two cassette (Input and Output) systems will pick from the bottom of the input
cassette and drop off to the top of the output cassette. The height can be moved in
0.001” increments.

=, Edit - C:\Program Fileslssec\Recipe\300mm. hnd
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Single input/output cassette:

The vertical height will be the height that allows the Paddle to move into the
cassette to place the first wafer (top wafer position) into the cassette smoothly.

Separate input and output cassettes:

The vertical height will be the height that allows the Paddle to move into the
cassette to place the first wafer (bottom wafer position) into the cassette
smoothly.
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START THETA

This is the rotation value in degrees. The theta can be moved in 0.001” increments.

=, Edit - C:\Program Fileslssec\Recipe\300mm. hnd
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EXTEND Y2
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This moves the wafer into the cassette once the Z and Theta axis are in position.
The theta can be moved in 0.001” increments.

CAUTION:

When moving to this step the Paddle will move to the programmed value. If

the “Start Z” or “Start Theta” values are incorrect, damage to the wafer or
Paddle could occur.

The Extend Y2 value should be set to a small number (1 or 2 inches) prior to

execution of this step to prevent accidental damage.

Click on the Edit button and then click on the Y2 value and change to a small
number. This will move the Paddle a short distance when the move is executed in
the training mode.
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The Training mode can now be selected.

Click on the “Extend Y2” parameter. This will execute all the steps up to and
including “Extend Y2”.

®, Edit - C:\Program Files\ssec\Racipe\300mm.hnd
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The handler will now be in the approximate “Theta” and “Z” positions. The “Y2”
Paddle will have moved the amount that was entered in the Edit mode (1 to 2
inches).

Entering a new value in the Extend Y2 step will move the Paddle towards the
cassette. The “Start Z”, “Start Theta” and the “Extend Y2 values can be changed
to move the Paddle into position under the wafer.

NOTE

If you are editing an existing Handler Program, the values should be close to the
proper position and only minor adjustments will be needed.
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Z SPEED

This is the speed (time between motor steps) that the vertical handler will move when
placing the wafer in the cassette. The higher the number, the slower the speed.
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Z.TO WAFER

The handler vertical axis moves to this position and Paddle vacuum is turned off.
The height can be moved in 0.001” increments.
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This value should be set so that the wafer just rests on the slot of the cassette.

It is not recommended that the “Start Z”, “Start Theta” or “Extend Y2” parameters
be changed at this time. Should you need to start over with the previous positions,
the Paddle should be retracted.
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To retract the Paddle safely, simply click the “RetractY” Toolbar Button on the
main process screen.

ZZ Process Machine -- Solid State Equipment Corporation

Elle Edit RunType [Initislize Setup Configuration  Tools  Options  User  Help

3 test.prs Defaultprg
Handler: Stack | Handler | Process | Purge |
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SpnMtriSpd,
0 0

SSEC Model 3302 5/N 2396 ASE
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wiafer Step

Program Status :I Toolhar Status | User Status |

[ | Supervisor
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7. UNDER

This is the vertical position of the handler to retract the Y2 Paddle. The Z can be
moved in 0.001” increments.
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This value should be set so that the Paddle just clears the underside of the wafer
and does not hit the wafer below or the “H” bar of the cassette.

It is not recommended that the “Start Z”, “Start Theta” or “Extend Y2” parameters
be changed at this time. Should you need to start over with the previous positions,
the Paddle should be retracted.

To retract the Paddle safely, simply click the “RetractY” Toolbar Button on the
main process screen.
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ﬂlirnu‘ha Veeco PSP
Fle Edt RunType Intisive Sebup Configuration Tooks Opbors User Help

Handler P 55 L
Handler Setup Process Setup Purge Set
F::" :‘:::tEbRY ‘Wafer | Purge interval

Vi PSP Model 33XX 5/N 00000 - Your C any N H
eeco ode ‘our Company Name Here | AUTOCYCLE |

To verify that place out step was taught correctly, the complete step can be
executed.

You must start with a wafer on the Paddle.

Place a wafer into the one of the spin chambers and go to the step to pick up the
wafer from the spin chamber. Clicking on the “Training” and then the “Complete”
buttons will execute all of the steps in the function.

Once the wafer is on the Paddle, go to the step to place the wafer into the output
cassette.

Clicking on the “Training” and then the “Complete” buttons will execute all of the
steps in the function.

Watch for a smooth drop off of the wafer with no hitting or scraping of the wafer
or Paddle.
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®, Edit - C:\Program Files\ssec\Racipe\300mm.hnd
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Once the drop off is verified, placement to the other slots of the cassette need to be
verified.

Place a wafer into the one of the spin chambers and go to the step to pick up the
wafer from the spin chamber. Clicking on the “Training” and then the “Complete”
buttons will execute all of the steps in the function.

Once the wafer is on the Paddle, go to the step to place the wafer into the output
cassette.

Select the “Training” mode, enter the slot number in the “Wafer” Window and click
“Complete”. Repeat this for various slots.

If the wafers in the first few slots (wafer 1, 2, etc.) are handled correctly, but the
higher number slots (20, 21, etc.) are not, the “Pitch value may be need to be
adjusted.

NOTE
Before adjusting the “Pitch” value, try a different Cassette. A warped Cassette
could be the problem.
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Step 9: TCUload (The FOUP will move to the unload position).

There are no user parameters associated with this command

=, Edit - C:\Program Fileslssec\Recipe\300mm. hnd |Z||§|rzl
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Step 10: TWUload (The System waits for the FOUP to move to the unload position).

There are no user parameters associated with this command

=, Edit - C:\Program Files\ssec\Recipe\300mm. hnd
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The Handler program can now be saved (once the new value/s are confirmed) and
with the new values incorporated into the program.
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The Handler teach process/program utilizes VPSP proprietary Software and
control. The teach process involves picking specific tasks (“available functions”)
from a Pull-down Menu, and then manually referencing each of the starting and
finishing locations of each Handler motion required for that “function”.

W, Edit - C:\Program Files\ssec\Recipe\12 inch A to A Program 6 [5x) vizsion. hnd
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This process sounds somewhat complicated. However, it is quite simple from an
end user stand point as this process has been completed for the end user during the
manufacturing process. Any changes or additions to the handler program teach
positions can be accomplished by editing an existing handler program. Typically
only minor positional changes are required once the teach process is initially
completed. The “Editing” menu can also be used to physically move the handler
through each sub-step in each “Function parameter” list displayed by opening the
handler edit screen and then clicking on the “Training” button.
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The operator would then click on the step button, which will physically move the
handler or enter parameters into memory (such as cassette slot pitch).
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NOTE

It is assumed that the person performing this function is properly trained to avoid
activation of this feature while certain error conditions are in place, which could
cause the Handler to damage a Wafer or itself.

The Function parameter list would then change color from “Yellow” to “Green”
which indicates that the entry or movement is complete. This is where the position
or entry can be “Edited”. Simply click on the value (number) in the highlighted box
(Green) and change the value using standard Windows editing procedures. Again,
the operator or technician must be properly trained, as the new value entered will
be exercised as soon as the “enter” key is pressed (after editing of the value is
complete).

The Handler program would then be saved (once the new value/s are confirmed)
and with the new values incorporated into the program.
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Veeco

Vision Alignment Screen

To access the edit/teach menu, select “Tools” from the Process - Veeco PSP screen,
then select “Vision Alignment” from the Pull-down Menu.
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The Vision Set-up/Teach Menu will appear. Clicking on the “Acquire Once” button
will take a snap shot of the wafer. This is just a snap shot stored in memory, not a

real time image.

%, Yision Setup
FEile  Show Tools

Select Configuration
I Binch wafer ~ I

’7 15
3
.

& |nches " mm |
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Diameter 2

Fange 0.64 ﬂJ j
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' Cicle ¢ Rectangle ¢ Comer

rMUdE‘ e @ Eirthetic 1 Red

— Offzet

><I 0.033 YI 0.005

Line Yfidth
C 0] ¢ 1piel & 2pizels |

Acquire Once | I Activate Circle
Acquie Clear Lines |
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Find OK. Time=0.045 Secs.

IS

Apply | Ok |
Lancel |

The Vision Setupscreen is used to set up Vision Alignment of the wafer.
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The screen consists of the following elements:

Video Display

Section-7: Program Files

This is the picture of the wafer displayed on the screen. During the vision alignment
process, some lines are drawn overtop the wafer picture, as follows:

Light Blue circles — The user initially draws a circle around the circumference of
the wafer on the display. After the circle is drawn, the Software will draw two more
circles: one inside the original circle and one outside the original circle. These
circles represent the Range of positions that the wafer can be in.

Light Blue cross — The Software draws a light blue cross at the center of the circle
the user drew.

Red lines — The Software draws red lines where it detects a wafer edge.

Red cross — The Software draws a red cross where it calculates the center of the
wafer to be.

Dark Blue lines — The Software draws blue lines through the center of the circle
from when it detects both edges of the circle. The edges of the circle must be within
tolerance of the specified wafer diameter.

%, Yision Setup M= E3

FEile  Show Tools
Select Configuration
’7 13 I Binch wafer ~ I
Camera

|2 vl

Unit:
& |nches © mm |

a1 el
[
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' Cicle ¢ Rectangle ¢ Comer
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_Frtena | Video Display e |2 |
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Select Configuration
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Veeco

This section identifies the configuration name and ID. Each item in this combo box
represents a separate configuration that is saved in the Video.ini file. All other settings on
the Vision Setup screen are saved for each configuration. New configurations can be added
and deleted from the File menu. The number displayed next to this item represents the
configuration id number. A handler recipe may select which configuration is to be used for
Vision operations by specifying the ID number.

Typically, a different configuration number will be set up for each wafer size. The Handler
recipe (Align P1) will use the ID to select which configuration to use. The wafer pattern

will stored in memory and used to calculate alignment offsets for each wafer.
m. Yision Setup =

File Show Tools
Select Configuration

Binch wafer ©

Camera

—— Configuration |}

( 1

| =

("™ G linches ¢ > ereza

I PD‘i‘amelar R
Range 06 4|
Tolerance 003 4 | 0|

& Cicle ¢ Rectangle ¢ Comer
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|— el lefe e i =

Model
Typ

— Oiffset
X N

I 0.033 I 0.005

«—

#

Line 'Width
|7(‘ Ofofff 1 pizel

v 2 pixels

Acquire Once | I
Acquire
Continuous

Find Center |

Btivate Circle

Clear Lines

Shap ta Center

Find OK. Time=0.045 Secs.

Apply | Ok |
LCancel |

Camera

This identifies which camera is to be used by the frame grabber for this configuration.
There can be up to 4 cameras (numbered 1-4) attached to a single frame grabber.

Units

7-58

Identifies the units of measure for all vision operations as inches or millimeters. It is
important to select the same units that are used by the motors that will be affected by vision
corrections. To determine the units used by the motors, refer to the motor properties screen.
Currently all process equipment units are inches. These ratio buttons can also be used for
converting between units. That is, to enter a number in mm on an inch-based system, select
mm, and then enter appropriate numbers below in mm. Once all numbers are entered, select
inches and the numbers are automatically converted to inches. It is very important that the
final setting of this value be appropriate for the equipment that it is running on.

Pattern
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Select the type of pattern Circle, Rectangle, or Corner as described below. All
numbers are in the above specified units.

Circle - Enter the diameter of the circle and the tolerance. The tolerance specifies
that when two edges of the circle are detected by the vision processing system, they
must be within the specified diameter +/- the specified tolerance in order to be
accepted.

Rectangle - Enter the width across as seen on the video screen of the rectangle. The
length is automatically calculated when the rectangle is drawn on the screen.

Corner - Enter the pixel to mil ratio of the camera, that is the number pixels per
one mil (0.001 inches), or select calculate and follow the instructions to calculate
the pixel to mil ratio by selecting 2 points that are a known distance from each
other on the video screen.

All patterns require a range setting which is the range that the pattern must fall
within in order to be seen. The vision system will search the range in the positive
and negative directions when searching for the pattern. Light blue lines or circles
drawn on the video screen are used to graphically depict the range.

Range

This specifies how far from the original wafer diameter the Software will look
for the wafer edges.

Tolerance

This specifies how much variation in diameter is allowed between opposing edges
of the wafer. The Software uses this number to screen out edges that are too close
or too far apart. This might occur when an edges is detect on the flat part of a wafer
or the side of the Paddle. The Tolerance should be as small a number as possible!

Model Type

Real model -At teach time, an image is captured by the frame grabber and saved it
to disk. During a find operation the taught image is used to locate the best pattern
match in the current image. This option is not currently available for circular
patterns.

Synthetic model -At teach time, an image is captured by the frame grabber and
converted to a pure black to white edge transition and saved to disk. Use this to
eliminate any imperfections on the image that is being taught. This method is best
when the image being taught appears to have clearly visible black to white edge
transitions.

Offset
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X, Y, and T represent the results of the last Find Center operation and the difference
from the position of the pattern when it was taught, and the position of the pattern
in the image that was acquired before the Find Center operation was performed.

Line Width

These settings affect the width of the lines drawn by the Software on the screen.
This is for the user’s convenience; it doesn’t affect the calculations in any way.

Buttons

Acquire Once — This button acquires a picture from the camera and displays it.

Acquire Continuous — This button continuously acquires and displays pictures
from the camera.

Activate Circle — When this button is depressed, the user can draw a circle over
the picture of the wafer to specify where the edge is.

Clear Lines — This button clears the lines drawn by the Software so that the user
can view the picture.

Find Center — This button performs the edge detection and center calculations on
the current wafer picture. The Edge (Red) and cross-diameter (Dark Blue) lines
will be drawn on the picture. The calculated Offset values will be displayed.

Snap to Center — This button should be used during training mode to adjust the
size and center of the wafer circle (the light blue circle drawn by the user) so that it
“snaps” to the detected edges of the wafer on the video. Hitting “Snap to Center”
should cause the Offset values to become close to zero.
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Veeco

Vision Alignment

The VPSP Vision Alignment System is used to correct wafer position inaccuracies
before placement onto a Spin Chuck. This is done by positioning the wafer under a
camera before placement into one of the spin chambers. The alignment camera is
located above the handler.

B

freesfci

NOTE
It is assumed that the person performing this function is properly trained to avoid
activation of this feature while certain error conditions are in place, which could

cause the Handler to damage a Wafer or itself.

The camera is shown the wafer and then taught that this is the wafer’s Zero X-Y
position. In other words, the wafer is presented to the camera in the “Ideal” position
with no X- or Y-axis positioning error. This then becomes the reference to which
all other wafers are compared.
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When the next wafer is positioned under the camera, and it is not in the “Ideal”
position (X axis or Y axis error), then the vision system calculates this as a position
error. This error (value) calculation is reported to the Robotic Handling System, so
that an “offset” can be added to the placement routine (placement into the Spin
Chamber). The Handler will have an error value added to its motion during wafer
placement onto the Spin Chuck. The error added is exactly oppeosite of the error
identified by the Vision System camera. So for example, the camera registers an X
axis error of -.030”. Then the Handler will add +.030” to its motion just before
placing the wafer onto the Spin Chuck, thereby canceling out the original error. The
wafer will then be placed accurately and on center.

The Vision Alignment System recognizes the wafer by identifying the edge of the
wafer. Therefore the image presented to the camera must have good contrast
between its edge and the background. The image should also be in sharp focus.
Adjusting the camera aperture (contrast) and focusing rings will take care of these
requirements. It is also assumed that the wafer is centered under the camera and on
the Paddle after pick-up. This means that there are some general teaching rules
(wafer pickup station, wafer alignment station teach) that have to be
followed/accomplished before we teach the Vision Alignment System zero
reference.

The Manual image acquisition requires that the wafers are first placed below the
camera manually. The manual placement below the camera can be done by
“stepping” through the Handler Edit screen. Again, it is assumed that the operator
has been trained to operate the Handler and also understands VPSP’s Editing
Software.

To move the wafer to the desired location beneath the camera the wafer must be
picked up from the input cassette.

To load the wafer, go to the “Edit Handler” procedure and pick up a wafer from the
input cassette.
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Once the wafer is loaded, step to the “Align” step, select “Training" and click on
the “Vision Config.” Step.

23 September 2019

7-63



-

WaferStorm® & WaferEtch® Operation Manual \,/CCCO ‘ SP

Section-7: Program Files

B, Edit - C:\Program Files\ssec\Recipel300mm. hnd
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This will move the wafer under the camera for alignment. The Software will
perform an alignment at this time.

NOTE
An “Error” will probably occur during this step since the “Taught” pattern may
not match the position of the Wafer at this time. Simply clear the error and

proceed.

Return to the “Vision” screen to continue with vision training.
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Once the wafer is placed under the camera, the operator would begin the teach

process by clicking on “Tools” and then “Vision” at the top of the main menu.

| ﬁPmcess Machine -- Solid State Equipment Corporation
File Edit BunType |nitialize Setup Configuration ’m DOptions  User Help

| Diagnostic

Online

SSEC Communications

lean Program b.prs

Handler: Stack Process Purge

[rifraran

Process Monitor ——

_Ghuckfac3 |
0 1200

| Ghucktact
0 1200

| Ghucktocs
0 0

| Chucklacs |
0

M3307 §/N22

| Step | |Purge interval| | 20:00 |

EL5E nteface
Tune Servo Mator
‘wafer bap Data Analysiz
Performance Meter
O Wwaler | 1T wafer | 0

hintdod3  Spintdodd |BrushiodS BrushbdodB | Spintod? Clutput
afer [ 0 Waier | 0 [Waler | 0 Wafer [ 0 [wafer [ 0[Stack [ 0

AY AY AY AY AY AY AY AY
124
240

1
mme | Click on “Tools”
then “Vision”

3 press
13:16:44
(HF Sup|
13:16:44
(HF Scale Monitor)

W afier Step |

23 September 2019

Eack | Forward 8" No.1 8" Mo 2 2" No3 8" No.d 2" Mo5 8" Nok 12" Mo 12" No.2 12" Ho3
Program Status Toolhar Siatus User Status |
Supervisor



WaferStorm® & WaferEtch® Operation Manual VCG‘CO
Section-7: Program Files

7-66

PSP

The image below shows a typical view of a wafer image (frame grabber image) as
captured or “Acquired” by the vision system. This image can be automatically
acquired or manually acquired.

The Handler program performs the automatic acquisition as part of the general
handler recipe/program. This acquisition would occur right before placement into
the Spin Chuck.
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The image presented to the camera must have good contrast between its edge and
the background. The image should also be in sharp focus. Adjusting the camera
aperture (contrast) and focusing rings will take care of these requirements.

23 September 2019



Veeco

PSP

WaferStorm® & WaferEtch® Operation Manual
Section-7: Program Files

It is also assumed that the wafer is centered under the camera and on the after pick-
up. If the wafer is not centered, go back to the Edit Handler” procedure and edit
the “Z Start”, “Theta Start” and “Extend Y 1" values to center the image.

=, Edit - C:YProgram Files\ssec\Recipe\300mm. hnd
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The vision screen can be viewed while editing the handler position by not closing
the screen when the “Edit Handler” screen is opened.

23 September 2019

7-67



WaferStorm® & WaferEtch® Operation Manual
Section-7: Program Files

Return to the Vision Set-up/Teach Menu.

Select the proper configuration and camera.

Veeco

PSP

Click on the “Acquire Once” button. This will take a snap shot of the wafer. This

is just a snap shot stored in memory, not a real time image.
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The next step requires (assuming the image is satisfactory and centered) that the
operator click the “Activate Circle” button. Then move the cursor to one side of the
edge of the wafer image displayed. Next, the operator would left-click and drag the
cursor to the opposite edge of the wafer image. A light blue “circle” will appear
and follow the cursors motion to the other side of the wafer image.

NOTE

Care should be taken to ensure that the circle is at the edges of the Wafer.

e
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The operator would then release the mouse once the opposite side of the wafer is
reached. The image will change from displaying one circle that matches the wafers
profile, to three circles with a cross in the center.

. Vizon Setup

| The distance between
: the inner and outer
= circle shows the

Clear Lines | Find OK. Time=0.045 Secs.
] oo | o |
Snag lo Cenler ﬂI

This triple circle image shows the acceptable error range for the Vision Teach
program.

The range value can be adjusted higher or lower as require by clicking the arrows
next to the “Range” scroll bar. In the example displayed, the value is set for 0.64.
Which will allow a plus or minus 0.64” misplacement of the wafer on the Paddle
without displaying an error. So the Tool will perform the required handler
corrections necessary for proper placement below the 0.64” value. Above this value
and a “Vision out of range” error will be displayed causing interruption to the
automatic operations of the Tool.

Another parameter value called “Tolerance” (scroll bar directly below “Range”)
sets the allowable overall diameter variation allowed. So for example, in this value
is set for .098”, inferring that the diameter can vary by up to .098” without an error.
Again above that value and the Tool will automatically stop a display an error.

The next step in the teach process requires that the operator press the “Find Center”
Button. If successful, the display will now show multiple blue lines that radiate out
from a central point (wafer center) on the wafer image. These lines demonstrate
that the Tool is able find the correct edge, within range and tolerance, and then
using triangulation (multiple lines) find wafer center.
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The example above shows a good “find center” routine with multiple lines
displayed. The more lines displayed, the better the image teach, and therefore the
more accurate the placement/correction. You can also see a red circle near the
actual edge of the wafer. This shows where the vision system has found an “edge”.
However, a blue line connecting two red points (edges) 180 degrees from each other
will only be displayed if these “edges” are within the “tolerance” value
programmed above in the “pattern Window” scroll bar. This way only the valid
edge is used to calculate center, with the false edge information thrown out or
ignored.

The operator would then press the “Snap to Center”. This effectively tells the
Vision System to save the displayed image as the reference to which all future
images will be compared. It also tells the Vision system to consider this the X=0
and Y=0 position. Any X or Y displacement found in the following wafer images
will automatically be corrected for by sending the placement error to the Handler
system for correction on the fly, before placement onto the Spin Chuck or Brush
Station.
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Vision Alignment Training Procedure

This section describes how to train the Vision Alignment system.

Prior to starting this procedure, the user should have trained the handler to pick up
the wafer and move it to a position underneath the camera.

1.

2.
3.
4

N

10.

11.

Open the Vision screen by running selecting Tools/Vision from the menu.
Select the name of the Configuration you want to create.

Enter the wafer Diameter in the Diameter text box.

Push the Acquire Once button. You should see a picture of the wafer appear on
the Vision screen.

Push the Activate Circle button.

Draw a circle as close as you can around the wafer. Do this by placing the
mouse cursor at the edge of the wafer and depressing the left mouse button.
Keeping the mouse button depressed, drag the mouse towards the opposite edge
of the wafer. You should see a light blue circle being drawn as you drag the
mouse. When the circle is as close as you can get to the actual edge of the
wafer, release the mouse button.

Un-push the Activate Circle button.

You should now see three circles on the video screen. Adjust the Range so that
the circles represent the range of positions the wafer can be in.

Push the Find Center button. You should see Red lines, representing edges, and
Dark Blue Lines, representing diameters, appear on the Video screen. If you
do not see the Red (Edge) lines, then the Software cannot detect the edges. You
need to adjust your video to give you a better picture. If you see the Red lines
but not the Dark Blue (Diameter) lines, then you need to increase your
Tolerance.

Adjust the Tolerance to be as small as possible as long as you still get plenty of
Dark Blue lines.

Click the Snap to Center button. The Software will adjust the circle slightly so
that it conforms to the detected wafer position. You should see the Offset values
become zero, or close to zero. This is now your default position for the wafer.

When running a Tool cycle, the Software aligns each wafer by doing the following:

1.
2.
3.

4.

Take a picture of the wafer
Detect the edges and center of the wafer

Measure the offset of the wafer center versus the center established in the Vision
Alignment Training Procedure

Adjust the position of the handler by the Offset amount when placing the wafer

What the Software does is the equivalent of the user pushing the Acquire Once
button, followed by the Find Center button.
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Vision Alignment Conversion Factors

Purpose

The Vision Alignment Screen gives alignment offsets in terms of X, Y, and Theta. This
document describes what conversion factors to use to use these for motor movements.

This description applies to the M3301 and M3401 Tools.
There are two things that need to be considered:

Conversion Factors — Converting the numbers in the Vision Alignment screen into
appropriate motor units

Averaging — If we are doing alignment with two cameras (each camera does a separate
corner), then we need to average the results.

Conversion Factors
X Offset

The Vision X offset is the distance the Handler Theta motor needs to move. Therefore, we
need to convert the X offset from its units (inches or mm) to Handler Theta units (degrees).
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D—
T
Spin Chuck

Handler Rotation Axis

R =radius from Handler rotation axis to Spin Chuck Center
D = diameter of square wafer
A = distance in units (inches or mm) for 1 degree of handler theta travel

C = conversion factor

Calculations:
A =R +D/2) * Sin(1°) (in units/degree)
C=1/A (in degrees/unit)

Y Offset

Conversion Factor = 1

Since the Y offset is in the same units as the Handler Y motor, no conversion is needed.
Theta Offset

Conversion Factor =0

The Vision Theta Offset would be the amount the Spin Motor needs to turn. At this time,
the Theta Offset is not used.
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Alignment on Two Corners

X Offset

The X offset gets averaged

Xavg = (X1 +X2)/2
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Therefore, divide the correction factor by 2

Y Offset

The Y offset gets averaged

Yavg=(Y1+Y2)/2

Therefore, divide the correction factor by 2

Theta Offset
Not used
Results
X Offset
R (distance
from handler C/2 (divide by
rotation to spin | D (wafer of A (units/ C (degrees/ 2 if averaging 2
Model chuck center) diameter) degree) unit) corners)
. . .806 inch/deg 1.24 deg/inch .62 deg/inch
M3401 39.18inches 14inches 20.5 mm/deg | .0488 deg/mm | 0244 deg/mm
. . .823 inch/deg 1.21 deg/inch .605 deg/inch
M3401 39.18inches 16inches 20.9 mm/deg | 0478 deg/mm | 0239 deg/mm
. .821 inch/deg 1.22 deg/inch .61 deg/inch
M3401 39.18inches 400 mm 20.9 mm/deg | 0479 deg/mm | 0240 deg/mm
. . 454 inch/deg 2.20 deg/inch 1.10 deg/inch
M3301 23inches 6inches 11.5mm/deg | 0868 deg/mm | .0434 deg/mm
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Process Programs

Programming the Clean Chamber

Teaching and editing a process recipe using the VPSP process editor is a relatively
straight forward process. The teach process involves picking specific tasks
(“available functions”) from a Pull-down Menu.

i

Awailable functions Selected functions Function parameters Edit
i
BlM ED | = Time, zec Il 0o 1\: |||||||||||||||||| i | ;I
QOrJpEn pin
DoorClosel A3 DI Del Function |
Dirair bo HF waste 1BSR DI - .
Drain to Ind, Drairi to HF waste Function parameters Delete Step |
g@uq to Tari \ displayed here
pin
StopSpinl | Available A
\V,iafﬁm Functions list Sllalecfed Functions
acOif1 displayed here Training |
&um1 Used HF f -
i:mgglem HE =l /’_,..— Recipe Step number Wafer |1
-~ Recipe —Step ...._--"" Step
. ! z Complete |
Inde I 4 » [ =
' Station/Module/Chamber Recipe name [
| MiewDefinion ™| 000 oy ] 0K [

These tasks become part of a “Selected function™ list, which is a list of
functions/actions that will happen together in a particular process step. In the
example above, we will use Arm 3 DI water, while we dispense DI Water from the
BSR (back side rinse), with the Drain Diverter indexed to HF waste, for a duration
of 10 seconds. Only the highlighted “Selected function” (in blue) will display
“Function parameters” in the “Function parameters” Window.

In the example above, “Time” is highlighted, so only the time parameters are
displayed. A complete process program is built by adding steps (“Insert step”) and
then adding the appropriate available functions to the blank “Selected functions”
Window. Editing a process consists of deleting steps, inserting steps, adding
available functions to an existing step, or deleting selected functions from a process
step.
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8: Software Options
Heater Controller Module 1000854

This document describes how to configure the Heater Controller board 1000854
(110010650-G) EEPROM for operation of the various types of heaters.

| DSP TMS320F 2808 Diagnostics (Heater 1000854} [9(=13
Eie Commands
Addess - Version |~ Status = e
[7 <] [nazo 0] 00 0K [
.-'-"-_____-_-"-‘.
DSP Common I 1 EEPROM ) Varisbles
Heater Status
Process TC{Degs C) | 225
Element TC(Degs C) | 225
Board Temp (Degs C) | 221
BMS Current (Amps) 0.00
Outputs
HEAT @ POWER @
DISABLE @ FALLT_Rs| @
Inputs
ELEMENT_OT @ THERMAL_CUTOUT @
FLUID_OK @ OVERTEMP @

The DSP diagnostic screen shows Heater Status, TC temperatures, Board
Temperature, and RMS Current to the heater. The Outputs section indicators
become bright green when Heat is ON and Power is detected, dark green when heat
is OFF and no power detected. The Disable indicator becomes bright red when the
heat has been disabled due to an error and dark green under normal operating
conditions. The Inputs section indicators are dark green under normal conditions
and become bright red when an error condition occurs.

The calibration buttons are only available in maintenance mode and used only by
qualified VPSP service technicians.
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Heater Defaults

Hat Plate
Salvent

M2

Irnrnersian
Module

[uartz

TIH-2

8-2

= DSP TM5320F2B0B Diagnostics (Heater 1000854)

File  Commands

Address “ersion - — Status
7 ~| | [H3z0 000 | [ox
DSP Common i Heater 1000854 T EEPROM 1 Variables
EEFROM Parameters
Heater Defaults
Max Power (Watts) (2000
. Hot Plate
Resistance (Ohms) |25
Proportional Gain |5 Solvent
Integral Gain | N2
Integral Limit+ {500 T
Integral Limit- [z Module
Derivative Gain |1 Quartz
Dierivative Limit+ {1000 TIH2
Detivative Limit- -1
Loop Gain (2000

Process TC Offset (Degs C) [g.g
Element TC Offset (Degs ©) 11

FPracess TCGain 1,000
Element TC Gain [1.011
Calibrate..
Refresh
Digpl.
Set Defaults
Reset/Restore
*Fed denotes module calibration data thatwill not be updated when loading from a file EEPROM
1} Ok

The heater EEPROM configuration Window, above, is used to configure the heater
controller to be optimized for the type of heater it is controlling.

There are six buttons in the upper right corner of the Window.

These buttons will fill in default values for the type of heater specified. This will
not set all values — only those that are specific to the type of heater selected. The
values are sent to the controller memory, but are NOT saved to EEPROM.
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There are four buttons in the lower right corner of the Window.

Refresh Display reloads the Window with values in the controller memory.

Refrash Save to EEPROM saves values in controller memory to EEPROM, where the

Dizplay

values are retained through a power loss. (It also saves to file in

Save To Servo\AddressXX.htr.)

EEFROM

Set Defaultz

Rezet/Restore
EEPROM EEPROM.

Set Defaults loads firmware default parameters, but does not save them.

Reset/Restore EEPROM resets the module, which loads values last saved to

A description of the various parameters follows:

Max Power (Watts)

Resistance (Ohms)

Proportional Gain

Integral Gain

Integral Limit +/-

Derivative Gain

Derivative Limit +/-

Loop Gain

23 September 2019

(H320+ firmware versions) This is the maximum power
output through the heater. This should be set to the rated
power for the heater (i.e., a 2-KW heater should use 2000).

This is the resistance of the heater in ohms and must be
correct for the current and power readings to be correct. It
should come from the heater specification.

This is the weight associated with the proportional error in
the PID control of the heater. Proportional error is the
difference between the set temperature and the Process
Thermocouple actual temperature.

This is the weight associated with the integral error in the
PID control of the heater. Integral error is the sum of the
proportional error over time. The total is limited by Integral
limit parameters.

These are positive and negative limits on the calculated
integral.

This is the weight associated with the derivative error in the
PID control of the heater. Derivative is the rate at which the
temperature is changing.

These are the positive and negative limits on the calculated
Derivative.

(H320+ firmware versions) This value is used for
proportional power output. Values less than 2000 will run
the heater with proportional power output. Set equal to max
power to force the heater to run at full power whenever it is
turned on.
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Process/Element TC These parameters are calibrated on the bench for each

Offset/Gain

Max Element Temp

module to correct the TC values. The internal TC value is
multiplied by the Slope and the Offset is then added to the
result to produce the Process/Element TC values. These are
unique to each module and should NEVER be copied from
one module to another.

When the Element TC reaches this temperature, the
firmware will shut off the heater power. The purpose of this
parameter is to shut the heater off in firmware before a
hardware over-temp error occurs. The hardware over-temp
is a fatal error that requires a reset of the heater controller
module to recover.
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Every heater requires two heater devices for each address, one for the heater itself
(Port = 0, Mode = Heater) and one for the element thermocouple or core (Port = 1,
Mode = thermocouple). The core should be set up for all heaters as follows:

Heater Properties

Heater Core Properties

B3 Hester Properties 3 Hester Properties
Ham= Heamdl B e Hame Fhe-mlt e R
s £ |
Ersbied Tius - Erabied |Tue -
iz 10 = Jia
Fol 0 Fer i
Hode Hecter ~]|| Bandwidth, Pulse On Time and Pulse Hae Themaccupe x|
it Temp b Off Time are used by heaters patdl Temp .
(=3 0 . ) . T 0

s associated with a dispense valve. s [
HiTeinp 0 HiTeip ||;|
Berdadhy i Set temperature changes by oty o
Fukee On Tin= O bandwidth amount during the Pulse Fudez On Tims [o
Pz Olf Tim= 0 time when using HrPulseOn and Pz Off Time [n
56l e Ditse 0 el T Dk [
5 o = HtrPulseCff commands. 5 0 =
EnCocks T Hesres tempesatuie oot of vtk Tad
FiiLersel ok Mo loeedl ] Eirlirsed Fick Mol ovecl =]
EnLink Error setup is customer specific [EnirE
Entationlist [ Enretnliat [
EnlinDiakay [o o
Enfuttzn | Enduttan |
EnBullontdeda Furning B [Enfitar cd =]
Gan 1 [ an 1
[Difaee [v | (T3 o
SECS Sl B SECS 5D

Sava | Careal | Sava | Careal |

For reference purposes, these are the default settings for various heater types:

Hotplate Defaults (for 330x Tools)

Max Power = 500 watts
Resistance = 151 ohms
Proportional Gain = 10
Integral Gain =1

Integral Limit+ = 100
Integral Limit- =0
Derivative Gain = 5
Derivative Limit+ = 1000
Derivative Limit- = -10
Loop Gain = 500

Max Element Temperature = 220

23 September 2019

Hotplate Defaults (for 340x Tools)

Same as Hotplate for 330x Tools
with the following changes:
Max Power = 2000 watts
Resistance = 29 ohms

Loop Gain = 2000
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2-kW Solvent Heater Defaults 3-kW Solvent Heater Defaults
Max Power = 2000 watts Same as 2-kW Solvent Heater
Resistance = 28 ohms with following changes:
Proportional Gain =5 Max Power = 3000

Integral Gain =0 Resistance = 19 ohms
Derivative Gain = 1 Loop Gain = 3000

Derivative Limit+ = 1000
Derivative Limit- = -10

Loop Gain = 2000

Max Element Temperature = 95

N, Heater Defaults
Max Power = 400 watts

Resistance = 144 ohms
Proportional Gain =5
Integral Gain =0
Derivative Gain = 1
Derivative Limit+ = 1000
Derivative Limit- = -10
Loop Gain =400

Max Element Temperature = 180

Immersion Module Heater Defaults
Max Power = 2000 watts

Resistance = 24 ohms

Proportional Gain = 5

Integral Gain =0

Derivative Gain = 1

Derivative Limit+ = 1000

Derivative Limit- = -10

Loop Gain = 2000

Max Element Temperature = 100
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3-kW (max 2-kW) Quartz Heater (Imtec)
Max Power = 2000 watts

For 208 VAC systems Resistance = 22 ohms
For 220 VAC systems Resistance =25 ohms

For 240 VAC systems Resistance = 29 ohms
Proportional Gain = 8

Integral Gain = 1

Integral Limit+ = 500

Integral Limit- = -2

Derivative Gain = 1

Derivative Limit+ = 400

Derivative Limit- = -1

Loop Gain = 2000

Max Element Temperature = 70

3-kW (max 12.5 Amps output) Quartz Heater (Imtec)
Power = 2000 watts

For 240 VAC systems Resistance = 19 ohms
Proportional Gain = 8

Integral Gain =1

Integral Limit+ = 500

Integral Limit- = -2

Derivative Gain = 1

Derivative Limit+ = 400

Derivative Limit- = -1

Loop Gain = 2000

Max Element Temperature = 70

23 September 2019 8-7



WaferStorm® & WaferEtch® Operation Manual \’bCC(j PSP
Section-8: Software Options

Teflon Inline Heater (TIH-2)
Max Power = 2000 watts

Resistance = 22 ohms
Proportional Gain =5

Derivative Gain = 3

Derivative Limit+ = 250
Derivative Limit- = -250

Integral Gain =0

Loop Gain = 2000

Max Element Temperature = 175

LED Descriptions

There are three LEDs on the Heater Controller module that function as follows:

1. Status LED
- Blinks green fast at power up, and if there are any errors present
- Blinks green once/second after Reset, and if there are no errors

2. Fault LED
- Solid OFF if there are no faults
- Solid red ON if any hardware faults are present (See next section for a
description of hardware faults.)

3. Power
- Solid OFF if the detected current to the heater element is < 0.1 amp
- Solid green ON if the detected current to the heater element is > 0.1 amps
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Hardware Faults

When a hardware fault occurs, the red fault LED comes on; the mechanical relay
shuts OFF so that no power is supplied to the heating element. The fault condition
can only be cleared by a Reset. The following conditions result in a hardware fault:

1.

23 September 2019

Thermal Cutout — J3 Pins 7 and 8 open circuit will set the error condition.
The pins can either be jumpered together for systems that do not have a
thermal cutout switch, or be connected to a thermal cutout switch, which is
closed as long as the temperature is below a threshold for the switch. These
pins are also labeled TCO-BLK,BLK on the module cover

Solid State Relay Short — This occurs when the firmware has attempted to
turn off power to the heating element, but a current is still detected across
the element. A solid state relay short occurs if the heat has been off for at
least 1 second, and the detected current is > 1 amp.

Element OT — Element TC reads higher than a threshold temperature. The
threshold temperature is determined by the resistance between pins 1 and 2
on J8 of the heater controller module. Refer to the following chart to
determine the threshold temperature, based on the resistor value on J8.
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Resistor Value (K Ohms) Threshold Temperature (Degs C)
0 (Short Circuit) 250
2.00 245
4.20 240
6.50 235
9.00 230
11.50 225
14.50 220
17.50 215
21.00 210
24.00 205
28.00 200
32.00 195
37.00 190
41.00 185
47.00 180
53.00 175
59.00 170
66.00 165
74.00 160
84.00 155
93.00 150
105.00 145
120.00 140
135.00 135
152.00 130
175.00 125
205.00 120
240.00 115
280.00 110
340.00 105
422.00 100
550.00 95
750.00 90
1,200.00 85
2,400.00 80
Open 75
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Status Errors

Status errors can occur for various reasons, including, but not limited to, hardware
faults. Some status errors latch, meaning that when the error occurs, it can only be
cleared by resetting the module. Other status errors are momentary indications of
error conditions that are cleared if the error condition goes away. If any status errors
are present, bit 7 of the status byte is set, and the status LED will blink fast.

The following status errors will latch until reset:

b=

Thermal Cutout — Hardware Fault
Element OT — Hardware Fault
Solid State Relay Short — Hardware Fault

Open TC — this is the only latching error that is not a hardware fault. An open
TC will read as a very high temperature, >275 degrees C. If an open process
TC is detected and no hardware fault exists, the heater will continue to function.
If the error is intermittent, the heater will be able to operate when the error
condition no longer exists. As long as the error condition exists, the heat will
not turn on, because the process TC is too high. An open element TC will
always result in an Element OT, as well, and therefore cause a hardware fault.
After an Element OT, the module must be reset in order for the heater to
function.

The following status errors do NOT latch, and will automatically clear when the
error condition no longer exists:

1.

No fluid — If the fluid sensor detects no fluid, the heat is automatically disabled.
As soon as the Fluid Present sensor detects fluid, the heat is enabled and can
heat again, provided there are no hardware faults or open thermocouples.

Temperature out of range — If the process temperature is below the low
threshold or above the high threshold sent to the firmware, the error occurs.
This is for information only and does not affect heater operation.

Heater Element Open — Heat is ON for at least one second and < 0.01 amps is
detected across the element. This is for information only and does not affect
heater operation.
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Module 5V Supply Monitor

To set up an ADC to monitor the 5-v supply on each heater module, create an ADC
with the module address and set the Port to 7. The Gain = 0.0014652; Offset = 0;
Units = V; Decimals = 2. Everything else can be set to defaults.
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Heat Exchangers — Neslab - Phoenix -
Software Control

Purpose

This document describes Software control of the heat exchangers from the SSEC
Process Software.

Summary

e The heat exchangers are controlled by a serial RS-232 connection from the
equipment PC to the heat exchanger.

e The only command supported is the “Setpoint” command. A different version
of the “Setpoint” command is used, depending on the type of heat exchanger.

e For some heat exchangers, the communications module is an option that needs
to be purchased with the heat exchanger.

e Typically, the heat exchanger can be controlled locally OR remotely. When the
heat exchanger is in remote communications mode, it cannot also be controlled
locally.

Definition File Commands

The only command supported for the heat exchangers is the “Setpoint” command.
There is a different version of the Setpoint command for different types of heat
exchangers. Typically, a “Neslab” function is defined in the >>Setup section of the
Function.def file. The function sets the setpoint temperature for each Neslab unit.
The process recipe (*.prs) calls the Neslab function in its Setup section.
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Command format:
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The Setpoint command takes the COM port number in the Index column and the
desired temperature in the Data column.

Table 1 Example from a Function.def file

//Label
>>Setup
Setup
Setup

Setup

Type

Index

Tankl
Tankl

Tankl

Command

DACSet
ADCSetLow

ADCSetHigh

Parameter

Tkl Etchl Set
Tkl Etchl Low

Tkl Etchl High

Data

10
0
20

Min

Max Change Sec

72
72
72

// Set temperature of different types of heat exchangers on serial ports 6,7,and 8

Neslab 6 NeslabSetpoint RTE 740 Temp 55 0 70 1 0
Neslab 7 NeslabHXSetpoint HX 500 Temp 55 0 70 1 0
Neslab 8 PhoenixSetpoint Phoenix Temp 55 0 70 1 0
8-14 23 September 2019
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Heat Exchanger Specifics

Neslab RTE 740

Process Software

Requires >= Process 7.9.4

Definition File Command

NeslabSetpoint

Serial Cable

Straight connection (9 pin connector: pin-2 to pin-2, pin-3 to
pin-3)

Hardware Requirements

The RTE 740 must include the “Digital Plus” option for serial
communications. The “Digital One” unit does not have RS-232
control.

Switching the heat
exchanger between Local
and Remote modes

Plug into the RS-232 connector on the back of the Neslab unit.
Put the Neslab unit into Serial Communications mode by
pressing the “Computer” button on the front of the unit. Once
you do that, the unit can accept commands from the RS-232
connection. It will no longer accept commands from the Neslab
keypad, until you press the Computer button to take it out of
serial communications mode

Special instructions

If you power down the unit in serial communications mode, you

need to do the following to power up again in manual mode

(this is from page 22 in the Neslab manual):

e Press and hold both arrow keys for 10 seconds

e Once the unit powers up, press the Computer button to take
it out of serial mode

e Turn off the Neslab unit

Then you can power on again and you will be in manual mode

Neslab HX 500

Process Software

Requires >= Process 7.40.6

Definition File Command | NeslabHXSetpoint

Serial Cable Straight connection (9 pin connector: pin-2 to pin-2, pin-3 to
pin-3)

Hardware Requirements | None

Switching the heat
exchanger between Local
and Remote modes

Plug into the RS-232 COMM connector on the back of the unit.
To put the heat exchanger into Remote communications mode,
follow the Setup Loop flow chart on page 30-31 of the HX 500
manual. A summary of steps is listed below. When the unit is
in Remote communications mode, the RMT Comm LED on
the front panel is lit

To go from Local to Remote mode:

To start the loop, TEMP should be displayed in the LCD
display panel. If not, press the Next button to switch the display
until TEMP is displayed.

TEMP: Hold ENTER key and press NEXT

NEXT, NEXT... Press NEXT until you get to COMM OFF
COMM OFF: Press No
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COMM ON?: Press NEXT

(We don't see COMMADR? or PC COMM selections)
RESTRT OFF: NEXT

TENTH OFF: NEXT

SAVE?: Press Yes

You will see Remote LED turn on

To go from Remote to Local mode:

Same as above, except when it says COMM ON, press No to
switch to COM OFF.

Special instructions The SSEC Software requires the Neslab HX units to be in
degrees, not .1 degrees. Verify the setting “TENTH OFF”.
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Process Software

Requires >= Process 7.9.4

Definition File Command | PhoenixSetpoint

Serial Cable Straight connection (9 pin connector: pin-2 to pin-2, pin-3 to
pin-3)

Hardware Requirements | None

Switching the heat
exchanger between Local
and Remote modes

No special commands are required to switch between Local and

Remote modes.

Special instructions

None
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Maintenance Counters — Count Wafers
Only

Description

This document describes how to set up the Maintenance Counters to only count
Wafers. The basic idea is to configure all the maintenance counters to count wafers
by setting them all to type “Wafer”. Then in the User Privilege screen, remove the
“Counters/Counter Type” and “Counters/Clear” privileges for all user roles, so that
no one can change the counter type to anything else.

Procedure

Step 1 - Install Process 7.30.4 or greater

Process 7.30.4 is required to assign user privilege levels to individual fields in the
Maintenance Counter screen.

Step 2 - Configure Maintenance Counters
In the Maintenance Counter screen, do the following:

e Open the Maintenance Counter screen by selecting “Setup/Counters” from the
Process menu

e Turn all counters “On” by clicking the On button
e Change the counter type to “Wafer” for all counters

e Turn off all the counters
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Figure 1 Maintenance Counter Screen
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Step 3 - Configure User Privileges
Configure the User Privileges as follows:

e Open the User Privilege Configuration screen by selecting “User/Edit User
List” from the Process Menu

e (lick the “Login” button. Log in as the Administrative Supervisor, User Name
= “SSECUSA”. Remember, only the Administrative Supervisor has the
privilege to edit the user Role Definitions.

e Select the “Role Definitions” tab

e Find the “Counters/Counter Type” privilege. Uncheck the privilege for all
users.

¢ Find the “Counters/Clear” privilege. Uncheck the privilege for all users.

e Close the User Privilege Configuration screen

“ User Privilege Configuration 5]
Cuneri Lises
Uzer Mame:  SSECUSA Logged inat  2/5/2008 10:42:36 AM
Uzer Accounts T Role Definitions
Privilages . Roles Account Supervizon | Diafault Dpesator | Superdzon Admenizirabor Manbenance ;I
FunT ype/Stack of Singles Menu b3 ® X b3 B
Initislize Manu - " b A
Initiglize\ribialzs Menu b b X *
Initiglize/H escus \Walers Meny * ® ® #
Initislize/F eset Menu S £ ® k)
Setup Menu ® B }{ ®
Setup/Counters Menu * X # X N
Counters/Tiore * * *
Countersdetion Eveng = " H
Countars./&ction &t x ® ®
Counterz/Hepeat b4 k4 *
Counters/Ercr Lavel A b X
Counters:/Tockhar Button » ® x
Counters,M eszage = " H
Counters/On = Y *
Lounlers/ak Hexl ) e * A
Conhigueation Meru ® kY * #
Configuation™ otors Menu - " » b
ConhgurationHeaters Menu b3 " X X
Conhguration/ADC Menu b x X *
E‘IETMHMM [LET * b ! E L,LI
Loghn | Logout Clage
J

Figure 2 User Privilege Configuration Screen
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Step 4 - Verify Counters
e Open the Maintenance Counters Screen

e The Counter Type field should be set to “Wafer” for all counters. The field
should be disabled for all user roles.

e The Clear button should be disabled for all user roles.
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Process Database

Overview

Process data is written to a database for storage and analysis. This document
describes the database, the Process Software that writes the data to the database,
and the ProcessView Software that reads data from the database.

Requirements
Equipment PC
These are the minimum requirements for the equipment PC to support the database:
e 2MB RAM
e Operating System

The following operating systems are supported:
o Microsoft Windows XP SP2 or SP3
o Microsoft Windows 7
Microsoft SQL Server Express 2005
Microsoft .Net Framework
o Microsoft .Net Framework 3.5 Required for ProcessView 1.0.0.4 and
greater
o Microsoft .Net Framework 2.0 Required for ProcessView 1.0.0.0 to
1.0.0.3
SSEC Process 7.36.4 or greater
SSEC Process View 1.0.0.0 or greater
SSEC ProcessDataHost 1.0.0.0 or greater required if remote reading capability
is used

Remote PC

Reading the data from a remote PC requires the following:

2MB RAM

Operating System
One of the following:

o Microsoft Windows XP SP2 or SP3

o Microsoft Windows 7

Microsoft .Net Framework 3.5

SSEC ProcessView 1.0.0.4 or greater

NOTE

The equipment PC must be running SSEC ProcessDataHost.
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Components

The database requires three components:

1. Database — The Database is used to store the data
2. Writing - Process Software — The Process Software writes all the data to the
database. Data includes the current device settings and readings, as well as
events, such as Wafer Moved, Process Started, etc.
3. Reading — ProcessView, ProcessDataHost applications — The ProcessView
application reads data from the database. Data can be viewed or stored to a file.
The ProcessDataHost application is used for an intermediary for remote

connections.

Equipment PC

Process-

Database View

SSEC !

Process

Process-
DataHost

H

Veeco | v

Remote PC
Request Process-
View
Data - !
TCPIP

Figure 3 Process Database Components

8-24

23 September 2019



Veeco

Database

PSP

WaferStorm® & WaferEtch® Operation Manual
Section-8: Software Options

Data is stored in a Microsoft SQL Server database. The database can be up to 4
GB in size and typically contains 30 days' worth of data. Data older than 30 days
is deleted from the database to make room for new data.

There are two main tables in the database. The Process Data Table contains the
current value of all devices written every second. This includes all ADCs, DACs,
The Event Table contains
information about events. Examples of events are: Wafer Picked Up, Wafer Placed,
Station Process Started, Station Process Ended, Errors, etc.

Heaters, Motors, Sensors, Solenoids, and Tanks.

ADC_PadVac

TimeStamp

1 2010-01-28 16:01:06.000 232
2 2010:01-28 16:01:07.000 232
3 2010401-28 16:01:08.000 232
4 2010401-28 16:01:09.000 232
5 2010-01-28 16:01:10.000 232
6 2010:01-28 16:01:11.000 232
7 2010:1-28 16:01:12.000 232
] 201041-28 16:01:13.000 232
5 2010:01-28 16:01:14.000 232
10 2010-01-28 16:01:15.000 232
11 2010-01-28 16:01:16.000 232
12 2010-01-28 16:01:17.000 232
12 2010-01-28 16:01:18.000 232
14 2010-01-28 16:01:15.000 232
TimeStamp EventID
1/28/2010 5:01:45PM 4033
1/28/2010 5:01:49PM 4096
1/28/2010 5:01:49PM 4090
1/28/2010 5:01:52PM 4091
1/28/2010 5:01:52PM 4090
1/28/2010 5:01:58 PM 4036

1/28/2010 5:02:02 PM 17

1/28/2010 5:02:07PM 4091
1/28/2010 5:02:07 PM 4037
1/28/2010 5:02:08 PM 4038
1/28/2010 5:02:08 PM  409&
1/28/2010 5:02:08 PM 4090
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372
372
7z
3168
372
372
3168
372
372
372
7z
372
3168
372

ADC_PadVac2 = HTR_Heaterl

85.7
35.7
85.7
85.7
85.6
35.6
85.6
85.6
85.6
35.6
85.6
85.6
85.6
35.6

HTR_Them
843
84.3
843
84.3
843
84.3
843
84.3
843
84.3
843
84.3
842
84.2

HTR_Heater? | SEN_Mod2Float | SEN_Mod2DrClsd

325
325
32.5
325
325
325
32.5
326
325
326
326
325
325
326

1

4 4 4 a4 a4 a4

Figure 4 Process Data Table section

EventDescription
Wafer Placed

Station Process Started
Process Step Started
Process Step Completed
Process Step Started
Wafer Picked Up
Process Error

Process Step Completed
Station Process Completed
Wafer Placed

Station Process Started
Process Step Started

Figure S Process Events Table section

ParamMame1
StationMame
StationMame
StationMame
StationMame
StationMame
StationMame
ErrCode
StationMame
StationMame
StationMame
StationMame
StationMame

ParamValue1
SpinMod2
SpinMod2
SpinMod2
SpinMod2
SpinMod2
SpinMod3
5310
SpinMod2
SpinMod2
SpinMod3
SpinMod3
SpinMod3

ParamMame 2

WaferlD
WaferIlD
WaferlD
WaferlD
WaferlD
WaferlD
ErrLevel
WaferlD
WaferIlD
WaferlD
WaferlD
WaferlD

1]

(=R =R R — R R — R — R — R — R — R — R = )

ParamValue2
CassA3.8
CassA3.9
CassA3.9
CassA3.g
CassA3.g
CassA3, 11
2
CassA3.8
CassA3.9
CassA3. 10
CassA3. 10
CassA3. 10

alala|la|lalalalalala|la|la|lal=

ParamMame3
MLEL
MLEL
Step
Step
Step
MUEL
ErrMsg
Step
MLEL
MULL
MLEL
Step

SEN_Mod2DrOpn

Param\z
MLEL
MLEL

i}

1}

1

MNLEL
Tank Pre
1

MLEL
MNLEL
MNLEL

1}
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Writing to the Database
All the data is written to the database by the Process Software.
Process Software

The Process Software writes the current device values to the Process Data Table
every second. It writes events to the Events table as they occur.

Once the database has been initialized, the Process Software will automatically start
writing to it every time the Process Software is started. Database initialization is
performed when the equipment is initially configured in the VPSP factory.

To view the Process Database status, select “Tools/Process Database” from the
main Process menu.

Initializing the Process Database

To initialize the Process Database, select “Tasks/Initialize” from the Process
Database menu. This task only needs to be done one time, when the Process
Database is first started. After that, the Process Software will start writing to the
Process Database automatically every time the Process Software is started.
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e | LR ] T e R Ay o | ———

Tasks
Backup

Disable

Laszt Updated |

Lazt Backup |N e

Shatus |N at |nitialized, Mot Connected

[rata Lifezpan [days] |I:I

Gueue Size

|n

F28/2010 10:58:49 A Configure D atabaze Manager
FA284201010:58:49 AWM ConfigurationState = Mot Initialized

Figure 6 Initialize Process Database
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Process Database Status

The status of the Process Database can be viewed by looking at the Process
Database screen. If the database is functioning properly, then:

e The Status field should say “Initialized, Connected”
e The Last Updated field should increment the time every second. This field
updates every time the Process Software writes to the Process Data Table.

& Process Database E] @ @

Tasks

DatabasenT able M ame |SSED‘PMCESSD ata

Time Started |?£2Eh’2[l'l 0 10:58:00 Ab
Last Updated |?£2B£2EI‘| 0 11:20:34 At
Last Backup |NDHE
Statuz |Initialized, Connected
Data Lifezpan [daps) |3':I
Hueue Size |':'
FA28/2M0171:20:20 AM ConfigurationState = Creating T ables v

V282010 17:20:20 AM Ewvent Table DateTime ey = PK__Events_ 005511592

F28/201011:20:20 AM CREATE DATABASE SSEC

FA28/201017:20:20 AM Create Databaze: Database 'SSEC already existz. Chooze a different database name.
FA2B/2010171:20:21 AM SELECT MIM[TimeStamp] FROM ProceszsData

FA28201011:20:21 AM ConfigurationState = Initialized

FA28201011:20:21 AM Create Table: There iz already an object named ‘ProceszsD ata’ in the databaze.
FA282010171:20:21 AM Create Table: There iz already an object named 'Devicellames' in the databasze.
FA282010171:20:21 AM Create Table: There iz already an object named 'Stations' in the databaze.
FA282010171:20:21 Ak Create Table: There iz already an object named 'Events' in the database.
FA28/201011:20:21 AM Table Start Time = 7/28/2010 10:58:00 At

FA28/201011:20:31 AM DELETE FROM ProcessD ata WHERE [TimeStamp < "2010-06-28 11:20:317
F28/201011:20:31 AM DELETE FROM Events WHERE [TimeStamp < '2010-06-28 11:20:311
7/28/201011:20: 3 AM Records deleted =0

7282010171 20: 31 AM Records deleted =0

< ?

Figure 7 Process Database Status

Disabling the Process Database

It should not be necessary to disable the Process Database. However, if desired,
the database can be disabled by selecting “Tasks/Disable” from the Process
Database menu. In this case, “disabling” the database means disabling writing to
the database. The database itself still exists and can still be read with the
ProcessView application.

Resources

File resources used by the Process Software for the Process Database are as follows:
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e ProcessDB.config (Ini Directory)
The ProcessDB.config file contains configuration information for how the
database is accessed from the Process Software. In reality, this configuration
information is rarely, if ever, changed.

e Process.ini (Ini Directory)
The Process.ini file contains the “Process Database Enabled” flag. This flag is
changed by selecting Enable or Disable from the Process Database “Tasks”
menu.

e ProcessDB.log (Log Directory)
The ProcessDB.log file logs significant errors and events in writing to the
database.

Reading from the Database

The data is stored in a Microsoft SQL Server database that can be accessed through
standard T-SQL queries. This means that the data can be read with the following
applications:

e SSEC ProcessView — This is the expected method that people will use to view
data from the database.

e SSEC ProcessDataHost — This application runs on the equipment PC. It
connects to an SSEC ProcessView application running on a remote PC to
transmit data from the database.

e Microsoft SQL Server Management Studio Express — This is a Microsoft
application that is installed on the equipment PC.

e Customer Application — Potentially, users could write their own application
to read and analyze the data.
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SSEC ProcessView

The SSEC ProcessView application is the recommended method of viewing the
data from the Process Database. The ProcessView application can run on the
equipment PC or a remote PC.

Establishing a Connection

The first step in using the ProcessView program is to set up a connection to the
database. Once the connection has been configured, the configuration information
will be stored on the hard drive. Thereafter, every time the ProcessView program
is started, it will automatically load the most recent connection configuration and
connect to the database.

Connection Status

If the connection is established, then the Connection Status will say “Connected”
on the Connection screen.

—-_ SSEC Process View E@@

View | Connection About
'CONNECTIONS:  Remote2552 ~  MNew Edit Delete GetTimes |
|- gtal.i.stic Yalue .
Connection Status Connected

Databaze Stad Time 1/1/0001 12:00:00 AM

Database End Time 1/1/0001 12:00:00 AM

Database Record Count 0

Commands Attempted 2

Commands Processed 2

Emors 1]

Last Emor

Last Emor Command

In Guaus 0

Figure 8 Connection Status

Create Connection

To create a connection, click the “Connection” tab. Select “New” on the menu bar.
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Local Connection

To create a local connection, the ProcessView application must run on the PC
where the database is located — that is, the equipment PC. Use the following
settings in the “Create Connection” screen:

e Connection Name. This is a string typed in by the user to describe the
connection.

e Connect To = SQL Server
This option means that ProcessView will read directly from the SQL Server
database.

e Data Source = Local
e Use Custom Connection String = unchecked

Create Connection

X

Connection Name | Local| |

Connect To
{(*) 50L Server
) ProcessDataHost exe

Data Source

) Local

Custom Connection String
[] Use Custom Connection String

Figure 9 Create a Local Connection on the Equipment PC
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Remote Connection

The ProcessView application can run on a remote PC. It can communicate with
the SSEC ProcessDataHost application running on the equipment PC using a
TCP/IP Ethernet connection. To establish a remote connection, set up the “Create

Connection” screen as follows:

e Connection Name. This is a string typed in by the user to describe the

connection.

e Connect To = ProcessDataHost.exe
This option means that ProcessView communicate with the ProcessDataHost
application on the equipment PC to retrieve the data from the database.

e Data Source = Remote

¢ Remote Computer Name or IP Address
The equipment Computer Name or IP Address is entered here.
e Use Custom Connection String = unchecked

Create Connection

Connection Name |Hemm32582

Connect To
) 50L Server
{(*) ProcessDataHost.exe

Data Source
) Local Remote Computer Mame or IP Address
{(*) Femote 152.168.1.145

Custom Connection String
[] Use Custom Connection String

‘ QK ‘ ‘ Cancel ‘

Figure 10 Creating a Remote connection from a non-equipment PC
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Viewing Data

Once a connection to the database has been established, the data can be viewed in
the View screen.

- SSEC Process View

View Connection | About

Database Start Time 28 January 2010 16:01:06 End Time 9 February 2010 13:16:04

[ Live " History " Paused l 4 hours -
From: | 3 February 2010 00:05:00 v| To 3 February 2070 04:05:00 i

Data View:  MMP Tanks ~ MNew Edit Delete |

N+ & Q& &g - = H gn

"""" Image Data

TANK Tk4 Fresh NMP
TANK Tk7 Collection NMP

100
D.Dl

Feb 00:00:00 3 Feb 01:00:00 3 Feb 02:00:00 3 Feb 03:00:00 3 Feb 04:00:00
Event Filter:  Ststion Process Started - MNew Edit Delete |
D TimeStamp EventlD EventDescription ParamMame1 FaramValuel FaramMame2 FaramValue2 |
52278 | 2372010 2:46:22 AM | 4096 Station Process Started StationMame SpinMod2 WaferlD CassA21.10
52284 | 2/3/2010 2:46:42 AM | 4096 Station Process Started StationMame SpinMod3 WaferlD CassA21.11
52281 | 2/3/2010 2:46:51 AM | 4097 Station Process Completed | StationMame SpinMod2 WaferlD CassA21.10
52305 | 2/3/2010 2:47:41 AM | 4096 Station Procese Started StationMame WetStMod1 WaferlD CassA21.9,CassA21.8,Cassh21.7 -
£ >

Figure 11 ProcessView View Screen

There are three major functions in the View Screen:

1. Time — Select the time range for the data

2. Data View — Select the data from the Process Data Table to be viewed. This is
the device readings, such as ADCs, DACs, Heaters, etc.

3. Event Filter — Select events to be viewed from the Event Table
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Time Selection
Database Start and End Time

The “Get Times” button will read the time of the oldest and newest records in the
database. These times will be displayed in the “Start Time” and “End Time” fields.

Database Start Time 28 January 2010 16:01:06 End Time 9 February 2010 13:16:04

Figure 12 Database Start and End Time

Time Mode
The Live, History, and Paused buttons determine the time display mode.

e Live — Live mode is used while the equipment is running to display the current
state of the Tool. The current time frame is displayed. Every second, the time
frame will advance by a second and the data will be updated with data from the
added second.

e History — History mode displays a running history of time. This acts like Live
mode, except it is a replay of the past. The user needs to select Paused mode
and enter the desired time frame, then go to the History mode. The data from
the selected time frame will be displayed. It will then advance every second
and show the next second’s worth of data.

e Paused — In Paused mode, the user can enter a desired “From” and “To” time.
The selected time frame is displayed. Unlike Live and History modes, the time
does not advance every second.

‘ Live H History H FPaused ‘

Figure 13 Time Modes
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Time Frame Adjustments

The Time Frame Adjustment buttons allow the user to easily move the current time
frame.

e The “<<” button moves the time frame back one time frame. For example, if
the current time frame is from 5:00 to 9:00, the time will be moved back to 1:00
to 5:00.

e The “<” button moves the time frame back by half a time frame. For example,
if the current time frame is from 5:00 to 9:00, the time will be moved back to
3:00 to 7:00.

e The time span dropdown box allows the user to adjust the range of time. For
example, assume the time span box says “4 Hours” and the time frame is 1:00
to 5:00. If the user selects a time span of “2 Hours”, then the time frame will
change to 2:00 to 4:00. If the user selects a time span of “8 hours”, the time
frame will change to 3:00 to 11:00.

e The “>” button moves the time frame forward by half a time frame.

e The “>>” button moves the time frame forward by a full time frame.

thows ¥

Figure 14 Time Frame Adjustments

Time Frame

The Time Frame is the range of the currently selected data. In the Paused Time
Mode, the “From” and “To” times can be directly entered by the User. After
changing the times, the user should click the “Refresh” button to fetch the data for
the selected time frame. The “Refresh” button is only necessary when the user has
entered different values into the “From” or “To” time boxes. In the Live and
History modes, the “From” and “To” fields are read-only.

From: | 3 February 2010 00:05:00 v| To | 3 February 2010 04:05.00 b

Figure 15 Time Frame
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Veeco | »

Creating a Data View

A data view contains a list of data items to be extracted from the Process Data
Table. A list of available data views appears in the Data View dropdown box.

Data View: | MNMP Tanks *  MNew Edit Delete

Figure 16 Data View Dropdown Box

To define a new data view, click “New” on the Data View menu. The “Get Data

List” Window will be displayed.

Get Data List

View Name

\NMP Tarks |

| Search

[J SOL Mod2 A1 NRD lonizer
[] SOL Mad2 A1 HPC Fan NMP
[] SOL Mod2 A3 Thru Brush
[] SOL Mod2 A3 Cver Brush
[] SOL Mod2 Ad Fresh NMP
[J S0OL Mod2 BSR Used NMP
[] SOL Mod2 BSR Fresh NMP
[J SOL Mod2 N2 Purge
[JsoLmoD 3

[] S0L Mod3 A2 DI Spray

[J] SOL Mod3 AZ DI Stream
[] SOL Mod3 A3 Fresh IPA
[J] SOL Mod3 A2 Used IPA
[J] SOL Mod3 A4 N2

[] SOL Mod3 BSR Fresh IPA
[J SOL Mod3 BSR Used IPA

[ SOL TANK 1

[] SOL Tk1IPA Pressure

[ 50L Tk1 IPA Vert

[ SOL Tk IPA Guick Vert

[ SOL Tk1Fill IPA

[] SOLTANK 2

[] SOL Tk2 Used IPA Pressure
[ 50L Tk2 Used IPA Vert

[ SOL Tk2 Used IPA Quick Vert

4

[] SOL Tk2 Ventun

[] SOL Tk2 Fill Used IPA

] SOL Tk2 Drain

(] SOLTAMNK 4

[] SOL Tk Fresh NMP Pressure
(] SOL Tk4 Fresh NMP Vert

[] SOL Tk4 Fresh NMP Quick Vert
(] SOL Tk4 Fill Frash NMP

] SOLTANK S

[] SOL Tk5 Used NMP Pressure
] 50L Tk5 Used NMP Vert

[] SOL TS Used NMP Guick Vent
(] SOL Tk5 Used NMP Flowout
] SOL Tk5 Fill Used MMP

] SOL Tk Drain

] SOLTANKS

[] SOL Mod3 Drain Divert{On=IPA Dm/C[_] SOL Tk& Used NMP Pressure

] S0L Tk6 Used NMP Vert

[] SOL Tké Used NMP Guick Vert
[] SOL Tk Used NMP Flowout
[] SOL TkE Fill Used NMP

[] SOL Tk6 Drain

[] SOL TANK 5/6

] SOL Tkb5/Thé Venturi

] SOLTANK 7

(] SOL Tk7 Coocling Water

] S0LLIGHTS

] SOL Red Lamp

[] 50L Yelow Lamp

] S0L Green Lamp

[] SOL Buzzer

] 50L ULTRASONIC GENERATOR
] S0L USonic F1

] 50L USonic F2

] SOL USonic OMADFF

[] 50L USonic Degas

(] 50L UNUSED

[] SOL 750 PSI HPC Select
(] SOL 1500 P51 HPC Select
] TANK Tk1 Fresh IPA

[] TANK TkZ Used IPA

] TANK Tk3 Collection IPA
TANK Tk Fresh NMP

[] TANK TkS Used NMP

[] TANK TkE Used NMP
TANK Tk7 Collection NMP

| W

QK l ’ Cancel

Figure 17

Get Data List Window
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View Name

The View Name will appear in the Data View dropdown box. The View Name is
a text string entered by the user to describe the type of data selected.

YWiew Mame MMP Tanks

Figure 18 View Name

Clear All
The Clear All button clears all checked items from the data list.

Figure 19 Clear All button

Search

The Search box lets the user search for items in the data list. For example, if the
user types “Tk5” into the Search box, then every time the user clicks the Search
button, the next data item containing the string “Tk5” will be highlighted.

Figure 20 Search Box
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Data List

The Data List contains all the data items available in the Process Data Table. Items
that are checked will be stored as part of the view. Data for these items will be
displayed in the Data View graph.

] SOL Mod2 A1 NRD lonizer
"] SOL Mod2 A1 HPC Fan NMP
] SOL Mod2 A3 Thru Brush
] SOL Mod2 A3 Over Brush
] SOL Mod2 Ad Fresh NMP
] SOL Mod2 BSR. Used NMP
] SOL Mod2 BSR Fresh NMP
] SOL Mod2 N2 Purge

] soLMOD3

"] SOL Mod3 A2 DI Spray

"] SOL Mod3 A2 DI Stream
"] SOL Mod3 A3 Fresh IPA
"] SOL Mod3 A3 Used IPA
] SOL Mod3 Ad N2

] SOL Mod3 BSR Fresh IPA
] SOL Mod3 BSR Used IPA

[] SOL Tk2 Ventur

[] SOL T2 Fill Used IPA

[] SOL T2 Drain

[] SOL TAMK 4

[] 50L Tk4 Fresh NMP Pressure
[] SOL Tk4 Fresh NMP Vent

[] SOL Tk4 Fresh NMP Quick Verit
[] SOL Tk4 Fill Fresh NMP

[] SOL TAMK B

[] S9L TkE Used MMP Pressure
[] 50L TS Used NMP Vet

[] 50L Tk5 Used NMP Guick Vent
[] SOL Tk5 Used NMP Flowout
[] SOL Tk Fill Used NMP

[] SOL TS Drain

[] SOL TAMK &

] SOL Mod3 Drain Divert{On=IPA Dm/C[] SOL Tké Used NMP Pressure

] SOL TANK 1

] SOL Tk1 IPA Pressure

"] SOL Tk IPA Vert

"] SOL Tk IPA Quick Vert

"] SOL Tk Fill IPA

] SOLTANK 2

"] SOL Tk2 Used IPA Pressure
"] SOL T2 Used IPA Vert

"] SOL T2 Used IPA Quick Vent

<

[] 50L TkE Used NMP Vent

[] SOL Tk& Used MMP Quick Vert
[] SOL Tk& Used MMP Flowout
[] SOL TkE Fill Used NMP

[] SOL TkS Drain

[] 50L TANK 5/6

[ SOL Tk5/TkE Ventur

[] SOL TANKT

[] SOL Tk7 Cooling Water

Figure 21 Data List

[] SOL LIGHTS

[] SOL Red Lamp

[] sOL Yellow Lamp

[] SOL Green Lamp

[] S0OL Buzzer

[] SOL ULTRASONIC GENERATOI
[] SOL USonic F1

[] SOL USonic F2

[] SOL USonic OMADFF

[] SOL UScnic Degas

[] SOLUNUSED

[] SOL 750 PSI HPC Select
[] SOL 1500 PSI HPC Select
[] TANK Tk1 Fresh IPA

[] TANK T2 Used IPA

[] TANK Tk3 Collection IPA
TANK Thk4 Fresh NMP

[] TANK Tk5 Used NMP

[] TANK TkE Used NMP
TANK Tk 7 Collection NMP
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Data View Graph

The Data View Graph displays the data for the selected Data View over the
specified time frame.

N+ea® bk - B H o gn

"""" Image Data

TANK Tk4 Fresh NMP
TANK Tk7 Collection NMP

D.Dl

—_— T ]
Feb 00:00:00 3 Feb 01:00:00 3 Feb 02:00:00 3 Feb 03:00:00 3 Feb 04:00:00

Figure 22 Data View Graph

Some useful functions in the Data View Graph are described below.

Tracking Resume

The Tracking Resume button will be enabled whenever the user has altered the
graph display by performing an axes scroll or zoom function. Clicking the Tracking
Resume button will restore the graph to its original display.

Figure 23 Tracking Resume Button
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Axes Scroll

When the Axes Scroll button is clicked, the user can move the graph by moving the
mouse while the right mouse key is held down.

Shift+RightMouseButtonDown performs the same function as clicking the Axes
Scroll button.

Figure 24 Axes Scroll Button

Axes Zoom

When the Axes Zoom button is clicked, the user can zoom the X and Z axes of the
graph by moving the mouse while the right mouse key is held down.

Ctrl+RightMouseButtonDown performs the same function as clicking the Axes
Zoom button.

Figure 25 Axes Zoom Button

Zoom-Out and Zoom-In

Clicking the Zoom-Out and Zoom-In Buttons will automatically zoom the graph
out and in.

Q &

Figure 26 Zoom-Out and Zoom-In Buttons
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Zoom Box

The Zoom Box will zoom the graph to the area selected by the user. The user
selects the area by drawing a rectangle with the mouse pointer.

Figure 27 Zoom Box Button

Data Cursor

The Data Cursor will display a Data Cursor over the graph. The user can move the
Data Cursor around with the mouse. The Data Cursor will display the timestamp
and value of the data. Click the Data Cursor button again to remove the Data
Cursor.

|4

Figure 28 Data Cursor Button

rolllda @@ bk - W W g

Image Data

TANK Tk4 Fresh NMP
TANK Tk7 Collection NMP

3 Feb05:56:53, 74.0

Figure 29 Graph with Data Cursor Displayed
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Edit
Clicking the Edit Button will display the graph properties.

Figure 30 Edit Button

Copy to Clipboard

The Copy to Clipboard button will copy data to the clipboard. Copy Picture will
copy the image to the clipboard. Copy Data will copy the text data.

I.r

Copy Picture
Copy Data

Figure 31 Copy to Clipboard Button

Save Image to File
The Save Image to File button will save the graph image to a file.

Imaage

Figure 32 Save Image to File Button

Save Data to File

The Save Data to File button will save the data to a text file.

Data

Figure 33 Save Data to File Button
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Creating an Event Filter

An event filter contains a list of events to be extracted from the Event Table. A list
of available event filters appears in the Event Filter dropdown box.

BEvent Filter: | station Process Started *  MNew Edit Delete

Figure 34 Event Filter Dropdown Box

To define a new event filter, click “New” on the Event Filter menu. The “Get Event
Filter” Window will be displayed.

Get Event Filter Window

The Get Event Filter Window is where the user selects which events to extract from
the database.

GetEventFilter E]@

Fitter Name |SpinMod3 Process |
Select Event EventFllterLlst
Event Cat v : : :
Ve —— | Vafer Everts > | 4D5'E Statlon process started StatmnName SpmModS
Evert ID 4056 Station process started e
StationName SpinMod3
WaferlD I |

Delete All

Figure 35 Get Event Filter Window

Filter Name

The Filter Name will appear in the Event Filters dropdown box. The Filter Name
is a text string entered by the user to describe the type of events selected.

Fitter Name | SpinMod3 Process |

Figure 36 Filter Name
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Event Category

The Event Category dropdown box selects which types of events will be displayed
in the Event ID list.

Event Category Wafer Events b

Process Events
Recipe Events
Camier Events
‘Wafer Events

Figure 37 Event Category Dropdown Box

Event ID

The Event ID dropdown box displays a list of available events, depending on the
Event Category selected.

Event |D 4056 Station process started b

4030 Wafer started
4031 Wafer completed
4036 Wafer picked up
4038 Wafer placed
4050 Process step started

4051 Process step completed
4056 Station process started
4057 Station process completed

Figure 38 Event ID Dropdown Box

Event Parameters

Depending on the Event ID selected, a list of parameters can be displayed. The
user has the option of leaving the parameters blank, in which case all events
matching the Event ID will be selected from the database. Or, the user can type in
a value, in which case only events that match that value will be extracted.

Example 1:
Event ID = 4096 Station process started
StationName = (station name is left blank)

The “Station process started” event for ALL stations will be extracted from the
database.
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Example 2:
Event ID = 4096 Station process started
StationName = SpinMod2

The “Station process started” event for SpinMod2 will be extracted from the
database. Other stations will not be extracted.

StationMame | SpinMad3 |
WaferlD | |

Figure 39 Example of Event Parameters

Event Filter List

After selecting an event and optionally entering event parameters, the user should
click the “Add” button to add the event to Event Filter List. One or more events

can be added to the list. These are the events that will be extracted from the Event
Table.

E‘u'ent Filter L|st
4056 Statu:un pn:u:ess started StatlnnName SplnMu:u:I3

Delete

Delete All

Figure 40 Event Filter List
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Selected Events
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When an event filter is selected from the Event Filter dropdown box, the events that
match the filter criteria and the selected time frame will be displayed in the Selected
Events list.

Event Filter: | Spinvod3 Process -  New Edit Delete

D TimeStamp EventlD EventDescription FParamMamel FParamValuel FParamMame2 FaramValue2 FParamMame3 L’
58721 | 2/3/2010 8:55:58 AM | 4056 Station Process Started StationMName SpinMod3 WaferlD Cassh34 4

8746 | 2/3/2010 8:57:02 AM | 4087 Station Process Completed | StationName SpinMod3 WaferlD CassAdd 4

58755 | 2/3/2010 8:57:38 AM | 40596 Station Process Started StationMName SpinMod3 WaferlD CasshA343

BE778 | 2/3/2010 8:58:41 AM | 40587 Station Process Completed | StationMame SpinMod3 WaferlD CasshA343

BE7ET | 2/3/2070 8:5%:17 AM | 4056 Station Process Started StationMName SpinMod3 WaferlD Cassh34.2

58809 | 2/3/2070 9:00:20 AM | 40587 Station Process Completed | StationMame SpinMod3 WaferlD Cassh34.2

58812 | 2/3/20710 9:00:359 AM | 4086 Station Process Started StationMName SpinMod3 WaferlD CassA34.1

58829 | 2/3/2070 9:01:43 AM | 40587 Station Process Completed | StationMame SpinMod3 WaferlD CassA341 e
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Figure 41 Selected Events

Process Data Host

ProcessDataHost is an application that runs on the equipment PC. It responds to
requests from the ProcessView application located on a remote PC, extracts the
requested data from the database on the equipment PC, and sends the data back to
the remote ProcessView application.

ProcessDataHost will start running automatically when the equipment PC is booted
up. The ProcessDataHost icon will appear in the Windows System Tray located in
the lower right hand corner of the display screen.

w0

Figure 42 ProcessDataHost icon

NMHD L) 11:36 am

Figure 43 System Tray showing ProcessDataHost running
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Process Data Host Window

The Process Data Host Window can be viewed by clicking the Process Data Host
icon in the System Tray.

The Process Data Host Window shows the following information:

e Software Version - Version number of the ProcessDataHost application

e Computer Name — The name of the computer that the ProcessDataHost is
running on. The Computer Name can be entered in the “Create Connection”
Window of the ProcessView application.

e [P Address - The IP Address of the computer that the ProcessDataHost is
running on. The IP Address can be entered in the “Create Connection” Window
of the ProcessView application.

e Message Count— The number of messages from a remote ProcessView program
that have been received.

=i

Software Version: 1.0.0.1
Computer Mame: £X3000
IP Address: 192.168.1.149

Message Count: 6867

ProcessDataservice running. ..

Figure 44 ProcessDataHost Window

Resources
File resources used or created by ProcessDataHost include:

e Eventsdog (My Documents\SSEC ProcessDataHost\LLog Directory)
Data requests from remote ProcessView programs are written to the Events.log
file.
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Database Structure

SSEC

|

| ProcessData (History) — This is the device readings every second.

| DeviceNames (Static) — This is just the user-friendly names of the devices.
| Events (History) — This is like the Message.log

I

Station (Static) — This is a description of what stations are on the Tool

Comments: The ProcessData and Events tables contain N days of history
information. These tables will be large. The other tables will contain the current
configuration of the Tool and will be small.

ProcessData Table

Purpose

The ProcessData Table contains the settings/readings for all devices on the Tool
except for Motors.

Behavior

The Process Software writes to the ProcessData table every second with all the
current device readings. The table will have N days' worth of data. Data older than
N days will be deleted.
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Table Structure

Column Name Format Description

ID Int This is a unique number for each record. Basically it
is just a number that counts up from 1 to infinity
every time a record is written

TimeStamp Datetime Primary | This is the date/time the record is written. Contains

Key year/month/day/hour/minute/second/millisecond.
Accurate to .01 seconds. However, the process
Software only writes every second, so the
milliseconds will always be zero.

ADC Names* Real This is the ADC scaled reading. See notes below.

DAC Names* Real This is the DAC scaled reading. See notes below.

Heater Names* Real This is the Heater scaled reading. See notes below.

Infranor Names* | Real This is the Infranor spin motor speed. See notes
below. Requires Process 7.44.8 or greater.

Motor Names* Real This is the Motor target position. “Target position”
means the position the Process Software commanded
the motor to move to. This is not a reading from the
firmware of what the position actually is. See notes
below.

Sensor Names* Bit This is the Sensor state (on or off). See notes below

Solenoid Names* | Bit This is the Solenoid state (on or off). See notes below

Tank Names* Real This is the Tank percent full reading. See notes below

* 1. There will be a column for each device (all ADCs, all DACs, etc.)
* 2. The column name contains the device category and the device short name.
For example, ADC Fluid1PSI, SEN _EMOI, etc.

o | Timestamp | ADC_FluidipsT | ADC_Fluid2PSI | ADC_FILid3PSI | ADC_pirReql | ADC_sirReg2 | ADC_pirRega ADC_AirReqd
1 1/3/2008 1:37:20 PM g g = &0 70 70 70
2 1/3/2008 1:37:21 PM g g = &0 70 70 70
3 1/3/2008 1:37:22 PM 1 1 = &0 70 o 70
4 113/2008 113723 FM 1 1 1 &0 70 o 70
5 113/2008 13724 PM 5 5 =1 B0 70 70 70
& 1/5/2008 1:37:25 FM 5 5 =1 60 70 70 70
7 1/312008 1:37:26 PM 5 5 5 60 70 70 70
@ 1/312008 1:37:27 PM 5 5 5 60 70 70 70
9 1/312008 1:37:28 PM 5 5 5 60 70 70 70
10 1/3/2008 1:37:29 PM 5 5 5 60 70 70 70
11 1/3(2008 1:37:30 PM 5 5 5 60 70 70 70
12 1/3/2008 1:37:31L PM 5 5 5 60 70 70 70
13 1/3/2008 1:37:33 PM 5 5 5 60 70 70 70
Figure 45 ProcessData Table Example
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DeviceNames Table

Purpose

WaferStorm® & WaferEtch® Operation Manual
Section-8: Software Opftions

The DeviceNames table contains the user-friendly name for each device in the
ProcessData table.

Behavior

The DeviceNames table gets written to once every time the Process Software starts
running. The table is cleared and rewritten every time.

Table Structure

Column Name

Format

Description

TimeStamp

Datetime

This is the time the record is written.

DevicelD

Varchar(20)

This is the device time and name.

The format is “DEV Name”, where DEV is the
device type and Name is the user-friendly device
name (usually the Alias property in the Process
Software).

Examples: ADC Resistl, HTR Heaterl, etc.

LongNmae

Varchar(80)

This is the device type and user friendly name.

The format is “DEV Name”, where DEV is the
device type and Name is the user-friendly device
name (usually the Alias property in the Process
Software).

Example: ADC CDA Supply A pressure

Units

Varchar(20)

This is the units property of the device.

23 September 2019
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TimeStanmp | DevicelD Longiarne Umits
1/21/2008 3:15:55 PM A0 _Fluid1PST ADC DI Supply Pressure Pal
1/21/2008 3:15:55 PM ADC_Fluid2psI ADC IPA Supply Pressure PsI
1/21/2008 3:15:55 PM A0 _Fluid3Psl A0 Mesiyvlene Supply Pressure Pal
1/21/2008 3:15:55 PM aDC_AirReql ADC M2 Supply Pressure Pal
1/21/2008 3:15:55 PM ADC_AirReg? ADZ N2 Heaker Pressure PsI
1/21/2008 3:15:55 PM A0C_AirRegs A0 CDA Supply & Pressure Pal
1/21/2008 3:15:55 PM a0C_AirRegd A CDA Supply B Pressure Pal
1/21/2008 3:15:55 PM ADC_AirRegs ADC COZ Supply Pressure PsI
1/21/2008 3:15:55 PM a0 _Tankl ADC Tank, 1 Pressure Pal
1/21/2008 3:15:55 PM aDC_Tankilevel  ADC Tank 1 Level ml
1/21/2008 3:15:55 PM ADC_FlowRatel ADC Tank, 1 Flow Qut ol min
1/21/2008 3:15:55 PM a0C_Tankz ADC Tank 2 Pressure PsI
1/21/2008 3:15:55 PM aDC_TankZlevel  ADC Tank 2 Level ml
1/21/2008 3:15:55 PM a0C_FlowRatez A0 Tank, 2 Flow Qut il min
1/21/2008 3:15:55 PM a0C_Tank3 ADC Tank 3 Pressure PsI
1/21/2008 3:15:55 PM aDC_Tank3level  ADC Tank 3 Level ml
1/21/2008 3:15:55 PM a0C_FlowRates A0 Tank, 3 Flow Qut rnlymin
1/21/2008 3:15:55 PM a0C_Tanks ADC Tank 4 Pressure PsI
1/21/2008 3:15:55 PM aDC_Tankdlevel  ADC Tank 4 Level ml
1/21/2008 3:15:55 PM a0C_FlowRated A0 Tank, 4 Flow ot rnlymin
1/21/2008 3:15:55 PM a0C_Tanks ADC Tank 5 Pressure PsI
1/21/2008 3:15:55 PM aDC_TankSlevel  ADC Tank S Level ml
1/21/2008 3:15:55 PM a0C_FlowRates A0 Tank, 5 Flow Qut rnlymin
1/21/2008 3:15:55 PM A0C_Resistl ADC Tank 1 Resistiviey KOhm
1/21/2008 3:15:55 PM A0C_HvS1 ADC Mod3 Arm3 HYS Pressure PsI
1/21/2008 3:15:55 PM aoC_HPC1 A0C HPZ 1 Pressure PsI
1/21/2008 3:15:55 PM ADC_HPCFlow ADC HPC 1 Flow Rate o fmin
1/21/2008 3:15:55 PM A0C_Phaotohelicz  ADC Mod2Magnehelic Inch
1/21/2008 3:15:55 PM aDC_Phaotohelicd  ADC Mod3Magnehelic Inch
1/21/2008 3:15:55 PM A0C_DSPSY40 ADC Tank IO Address 40 5 W
1/21/2008 3:15:55 PM A0C_DEPSY41 ADC Tank IO Address 41 5 )
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Station Table
Purpose

The Station table describes the features of the Tool.
Behavior

The Process Software writes to the Station table every time the Process Software is
started. It overwrites the table every time.

Table Structure

Column Format Description

Name

TimeStamp Datetime | This is the time the record is written.
StationNumber | Int This is the same Station Number as used in the

Process Software, counting from 0 to
NumStations-1. Each station has a unique station
number.

StationName Varchar This is the name of the station. It is the same name
as what is displayed on the main Process screen.

StationType Varchar This defines the type of station. Defined values:

e (assette
e Wet

e Process
e Carousel

NOTE: Alignment stations appear as type

“Process”
TimeStanmp Stationiurmber | StationMarne SkationType
1/21/2008 3:15:54 PM 0 LP1 Zassette
1/21/2008 3:15:54 PM 1 Alignment Process
1/21}2008 3:15:54 PM 2 WetstModl Wet
1/21/2008 3:15:54 PM 3 SpinModz Process
1/21/2008 3:15:54 PM 4 Spintod3 Process
1/21/2008 3:15:54 PM = LPz Cassette

Figure 47 Station Table Example
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Events Table

Purpose
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The Events table contains a list of significant events and event times.

Behavior

The Process Software writes to the Events table every time an event occurs. The
table will have N days' worth of data. Data older than N days will be deleted.

Different events have different parameters associated with them. The Events table
will have Parameter columns defined. The meaning of the parameter columns will

depend on the event.

Table Structure

Column Name | Format Description
RecordID Int This is a unique number for each record.
Basically, it is just a number that counts up
from 1 to infinity every time a record is
written.
TimeStamp Datetime This is the date/time the record is written.
NOTE: This is not a primary key like in the
ProcessData table. It is possible to
have more than one event with the
same timestamp.
EventID Int This is an identifier for each type of event.
EventDescription | Varchar(120) | String describing the event.
ParamNamel Varchar(120) | The name of the parameter based on the
EventID.
ParamValuel Varchar(120) | The value of the parameter.
ParamName?2 Varchar(120) | The name of the parameter based on the
EventID.
ParamValue2 Varchar(120) | The value of the parameter.
ParamName3 Varchar(120) | The name of the parameter based on the
EventID.
ParamValue3 Varchar(120) | The value of the parameter.
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EventID Event Name Param1 Param2 Param3 &
10 Process State Changed Name="ProcessState”
Values:
. “Unknown”
e ‘Initializing”
e “Ready’ (Idle)
e  “Executing’
o “Busy’
e  “Aborted”
. “Paused”
e  “Purging”
. “Pausing”  (not
used)
. “Stopping”  (not
used)
e  “Aborting”
. “Error”
“Complete”
12 Process Cycle Completed
13 Process Cycle Stopped
15 Process Cycle Started
16 Process Cycle Resumed
17 Error Name="ErrCode” Name="ErrLevel’ Name="ErrMsg”
Value=Error Code Value=Error Level Value=Error Message
50 Recipe Changed Name="Recipe”
(Edited/Deleted/Created) | Value=recipe name
51 Recipe Loaded Name="Recipe”
Value = recipe name
60 Material received (carrier | Name="StationName” Name="LotID” *
loaded) )
Value=Station Name Value=Lot ID
61 Material removed Name="StationName” Name="LotID" *
Value=Station Name Value=Lot ID
62 Material ready to unload Name="StationName” Name="LotID” *
Value=Station Name Value=Lot ID
81 Process database started | Name="Version” Name="Serial Number” Name="Customer *
. . ) Equipment ID”
Value = Process Version | Value = Equipment Serial
string. Example: “7.29.3" number from Modelini | Value = Value from
“Equipment Serial | Model.ini ~ “Customer
Number” field. Equipment ID” field
82 Process Software close
request
84 Process Software | Name="Version” Name="Serial Number” Name="Customer *
information Equipment ID”
Value = Process Version | Value = Equipment Serial qp
string. Example: “7.42.27" number from Modelini | Value = Value from
“Equipment Serial | Model.ini ~ “Customer
Number” field. Equipment ID” field
200 Wafer map complete Name="StationName” Name="LotID” Name="Map” *
Value=Station Name Value=Lot ID Value = Map String
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EventID Event Name Param1 Param2 Param3 >
201 Asyst wafer map | Name="StationName” Name="LotID” Name="Map” *
complete Value=Station Name Value=Lot ID Value=Map
4003 Run Type Changed Name="RunType”
Values:
e  “Stack’
e  “Single Wafer’
. “Process Only”
e  “Step’
e  “Stack of
Singles”
4015 User Login Changed Name="Name”
Value=user name
4028 Carrier started Name="StationName” Name="LotID" *
(first access to Carrier) Value=Station Name Value=Lot ID
4030 Wafer started (picked up | Name="StationName” Name="Wafer|D”
from input) Value=Station Name Value=Wafer ID
4031 Wafer completed (placed | Name="StationName” Name="Wafer|D”
in output Value=Station Name Value=Wafer ID
4033 Lot Started Name="StationName” Name="LotID" *
Value=Station Name Value="LotID"
4034 Lot Completed Name="StationName” Name="LotID” *
Value=Station Name Value="LotID”
(Output station)
4036 Wafer picked up Name="StationName” Name="Wafer|D”
Value=Station Name Value=Wafer ID
4038 Wafer placed Name="StationName” Name="WaferID”
Value=Station Name Value=Wafer ID
4090 Process Step Started Name="StationName” Name="Wafer|D” Name="Step”
Value=Station Name Value=Wafer ID List Value=Step Number
4091 Process Step Completed | Name="StationName” Name="WaferID” Name="Step”
Value=Station Name Value=Wafer ID Value=Step Number
4096 Station Process started | Name="StationName” Name="WaferID"
(step 0) Value=Station Name Value=Wafer ID List
4097 Station Process | Name="StationName” Name="WaferlD"
completed Value=Station Name Value=WaferlD
Notes:

EventID 60 - Modified 21.Nov.2008 - added LotID

EventID 61 - 21.Nov.2008 - added LotID

EventID 62 - Modified 21.Nov.2008 - added LotID
EventID 84 - Added 3.May.2010 Process 7.42.27
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EventID 200 - Modified 21.Nov.2008 - added LotID - Moved Map to Param3
EventID 201 - Modified 21.Nov.2008 - added LotID - Moved Map to Param3
EventID 4026 - Modified 21.Nov.2008 - added LotID - Issued by output carrier as

well as input carrier

EventID 4033 - Added 21.Nov.2008
EventID 4034 - Added 21.Nov.2008

Event Parameter Definitions

This section defines the format for some of the parameters in the Event Table.

Parameter name

Description

Map String

The “Map” parameter is a string defining the map
contents.

Format = “NNNNNN...”

N =0 =>» slot empty

N =1 =¥ slot full

N =2 =>» misslotted

where length of string is cassette size.
Example:

“1112000000”

indicates a cassette size of 10 wafers. Slots 1, 2, and 3
are full. Slot 4 is misslotted. Slots 5 through 10 are
empty.

Wafer ID List

The Wafer ID List is a list of wafer IDs. For example,
a list of all wafer IDs in the wet station. The wafer IDs
are separated by commas.

Example 1: “C1.3” (one wafer)
Example 2: “C1.3,C1.4,C1.5” (three wafers)
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User Accounts

Concept

User Accounts consist of two tables: Roles and Users. A Role consists of a Role
name plus a list of privileges that are available to that Role. A User consists of a
User name plus the Role that is assigned to the User.

Roles

ser Privilege Configuration 5[
r Current User
User Mame: ACCOUNT Logged in at: 272372007 8:53:11 AM
Uzer Accounts T
Privileges % Roles Account Supervisor Default Operator Supervisor Administrator Operator
ToolsMw aferChek X bl bl
Taals/waferChek. M afeChek % % %
Process Maonitar
goe?;sc.-:\-o\-:afertheckf\-\iafeﬁhin State - 5 w
Tools/Lat I Info * bt bt
Tools/SECS2 Interface * # #
Tools/Tune Serva Matar * bl *
Toolswfafer Map Data Analysiz " " "
Tools/Performance Meter " # #
Tools/Data Trace » # b3
Tools/Test Sequence S
Toals/T ank Configuration ks hos
Tools/DSP Diaghostics kS bes
Options S kS ®
Options/EnterLotlD " S
Minimize Main ‘Window * # #
Station/Disable X bl bl
Stations/Properties/E dit S kS *
Station/Properties/Save ks hos *
Edit Lewel 1} 2 1] 1 2
1. 8,1000-1939, 1.8, 1000-1933,
Emor Range 2h00-2599, 2A00-2593,
3000-3333 3000-3333
Login | Logout | Cloze

A Role is defined by the Role Name and the list of privileges that are available to
the Role.
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Privileges

There are three types of Privileges: Screen Capabilities, Edit Level, and Error
Range.

Screen capabilities

This is a list of menu items and buttons that can be enabled on a per-Role basis.

Some examples of screen capabilities are:
e File menu item
e File/New menu item
e File/Open menu item
e (etc. all the menu items in the File menu)
e (Plus all the other menu items from the Process main menu)

e (Plus some options for individual screens. For example, there will be screen
capabilities that define whether the Motor screen is view-only or if Motors
be activated. There will be a capability to define whether Motor properties
can be edited.)

Edit Level

The Edit Level is a number used to determine which parameters can be edited in a
recipe.

Edit Level = 0 means that all recipe parameters can be edited by this role.

Edit Level = 1 means that only recipe parameters that have a security code of 1 or
greater can be edited by this role. The security code is defined in the definition file.

Edit Level = 2 means that only recipe parameters that have a security code of 2 or
greater can be edited by this role.

Etc.

An Edit Level of zero is the most powerful level. The higher the edit level, the less
powerful it is.

Error Range

The Error Range is a list of individual error numbers and error ranges that this Role does
NOT have ability to acknowledge and resume the equipment.
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Predefined Roles

There are two predefined roles that are built in to the Software: Account Supervisor
and Default Operator.

Account Supetrvisor

The Account Supervisor is the only role that is capable of editing user accounts.
The Account Supervisor can add and delete users. The Account Supervisor can
add and delete roles, and assign specific privileges to a role. By default, the
Account Supervisor has all privileges.

Default Operator

The Default Operator is associated with the predefined DEFAULT user. The
DEFAULT user will be logged in when no one else is logged in. By default, the
Default Operator role has limited privileges.

Other Roles

Software that is upgraded from the old user account system will automatically have
the roles that were previously hardcoded in the Software:  Supervisor,
Administrator, Operator. These roles can now be edited and deleted, if desired.
New roles can be added.
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Users
% User Privilege Configuration 5[
r Current User
User Mame: SSECUSA Logged in at: 272372007 2:09:24 PM
Uzer Accounts T Raole Definitions
User Name | Pazsword | Ruole | Timeout [minutes]
SSECUSA o e Account Supervizor 0
DEFALLT Default Operator 0
a L e Administrator 1]
o Operator 0
I Supervisor 0

Login Logout Cloze

Predefined Users
There will be two predefined users: SSECUSA and DEFAULT.
SSECUSA

The SSECUSA user has the role of Account Supervisor. Only an Account
Supervisor can edit user accounts.

DEFAULT

The DEFAULT user has the role of Default Operator. The DEFAULT user will be
logged in when no one else is logged in.
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User Account properties
User Name

Each user must have a unique name.
Password

Each user is required to have a password EXCEPT for the DEFAULT user. The
password can be changed by the user. If a user forgets their password, then the
SSECUSA user can delete the user’s password. The next time the user logs in, he
or she will be prompted to create a new password.

Role

Each user will be assigned a Role, as defined in the Role table. More than one user
can have the same Role. For instance, there can be several Operators.

Timeout

The Timeout value is the number of minutes of idle time until the user is logged out.
When logged out, the current user becomes the DEFAULT user. “Idle Time” means the
time the user interface is idle, that is, the user is not doing anything.
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Details

File

The user account data will be stored in a file called “UserAccount.Ist”. This file
will be encrypted, so that it cannot be viewed and edited outside the Software.

Special Cases

UserAccount.ist file is present

If the UserAccount.Ist file is present, then the Roles and Users will be read from
the file without change. User.Ist file is present (UserAccount.lst file is not
present)The User.lst file is the old user account file. If the new account file is not
detected, then the Software will automatically create the Roles of Account
Supervisor, Default Operator, Supervisor, Administrator, and Operator. It will
assign the users from the User.lst file to the correct roles. This should make the
new User Account implementation backwards compatible with the old
implementation.

No user file is present

If neither the old or new user account file is detected, then the Software will create
the default Roles (Account Supervisor and Default Operator) and Users (SSECUSA
and DEFAULT). The first time a user logs in to the Software, they must log in as
the SSECUSA user and assign a password. They can then create other Roles and
Users as desired.

23 September 2019 8-65



WaferStorm® & WaferEtch® Operation Manual \TCC‘CC) PSP
Section-8: Software Options

This Page Left Intentionally Blank.

8-66 23 September 2019



\"]CCC(U PSP WaferStorm® & WaferEtch® Operation Manual
" Section-8: Software Options

Process Recipe Operator Inputs

Purpose

Sometimes it is desirable to have the operator enter recipe parameters to be used
when processing the wafer. A common example is to have the operator specify a
recipe time to be used when etching a wafer.

Overview

Operator Inputs are implemented purely through definition file commands.
Typically, there is one definition file function that gets the operator prompts. There
is a separate definition file function that uses the values from the operator prompts.

For example, the handler recipe may contain a “Start” step. The Start step will
display an input screen for the operator to enter data. The process recipe will have
a process function that uses the input data.

Requirements

e Process 7.33.6 or greater
e The following definition file commands are useful:
o InputBoxNum — Prompts operator to enter a single value

o InputByWafNum — Prompts operator to enter a value per
wafer

o InputDefault — Specifies a default value to be used in the
InputBoxNum and InputByWafNum commands
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Single Input or Per Wafer Input
There are two ways to collect inputs: Single Input and Per Wafer Inputs.
Single Input
A single wafer input is creating using the InputBoxNum command.

B X
Enter an Etch Time in seconds

Caricel

o
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Veeco

Per Wafer Inputs

Inputs per wafer are created using the InputByWafNum command.

zl
Enter an Etch Time in seconds
Yafer Input olot
1 2g 25
2 e 24
3 o0 23
4 a0 22
5 a5 21
B an 20
7 29 13
S an 13
9 2 17
10 a5 16
11 o5 15
12 o5 14
13 o6 13
14 o0 12
15 a0 11
16 ag 10
17 an 9
18 a0 8
13 a0 v
20 a0 B
21 o5 i
22 o5 4
23 o5 3
24 o6 2
25 2| 1
] Cancel
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Command Descriptions

Left Parameter Command Right Parameter | Description

InputDefault Value Specifies a default value to
shown by the InputBoxNum or
InputByWafNum commands.
This is optional.

Variable InputBoxNum Error Code Displays the single input
Example: prompt. The Error Code
#TIME1 references a message in the

UserErr.ixt file. That message
will be displayed as the prompt
message. The value entered
by the operator will be stored
in the specified variable.

Indexed InputByWafNu Error Code Displays a prompt table with
Variable m an entry per wafer. The Error
Example: Code references a message in

the UserErr.ixt file. That

#TM(W) message will be displayed as
the prompt message. The
values entered by the operator
will be stored in the variable
array: #TM(1), #TM(2), #TM(3),
etc.

Message WaferLog Variable The WaferLog command will

Example: write the specified Message
HTIME] text and variable value to the
Or Wafer.log file for each wafer.
#TM (W)

Indexed Variables

8-70

An array of variables can be created that is referenced by wafer number.
The variable format is:

VAR(W) where “VAR” can be any variable name and “(W)” means it is indexed
by wafer number.

Some Examples:

#A(W) will create a set of variables #A(1), #A(2), #A(3), etc. These are global
variables, which means they are saved in the GlobVar.ini file and can be used
anywhere.

$A(W) will create a set of variables $A(1), $A(2), $A(3), etc. These are local
variables, which means they can be used only in the current function.

In the definition file examples below, #TM(W) is used to indicate an array of time
variables. They don’t have to be named #TM. They could be named #BOB(W),
$TOM(W), etc. The variable name part can be anything; the (W) part is required
to make it indexed by wafer number.
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Examples
Single Input
UserErr.txt
Add a message to be displayed in the prompt Window

10032 Enter an Etch Time in seconds

Handler.def
Add a Start function to be called at the start of the handler recipe.

// Enter a single time to be used by all wafers

StGetTime InputDefault 20
StGetTime #TIMEL InputBoxNum 10032
StGetTime -1 800 OPERCODE

Function.def
Add a Time function to be called in the recipe step.

Call this function instead of the regular TIME label.

// Use an operator specified time that applies to all wafers

TimeAllWaf Etch Time WaferLog #TIMEL

TimeAllWaf Delay #TIMEL
Per Wafer Input

UserErr.txt

Add a message to be displayed in the prompt Window

10032 Enter an Etch Time in seconds

Handler.def
Add a Start function to be called at the start of the handler recipe.

// Enter a time for each wafer

StWafTimes InputDefault 20
StWafTimes #TM (W) InputByWafNum 10032
StWafTimes -1 800 OPERCODE
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Function.def
Add a Time function to be called in the recipe step.

Call this function instead of the regular TIME label.

// Use an operator specified time per wafer

TimePerWaf Etch Time WaferLog #TM (W)

TimePerWaf Delay #TM (W)
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Keeping Toolbar Buiton Enabled

Purpose

By default, all Toolbar Buttons are disabled while a process cycle is running. This
is so that the operator can’t click a Toolbar Button that might disrupt the process.
However, sometimes there is a need to be able to click a button while the process
cycle is running. This document describes how to keep the button enabled so it can
be clicked.

Requirements

e Process 7.42.20 or greater

e ButtonStayEnabled command in a definition file

ButtonStayEnabled Command Format:
e Command = ButtonStayEnabled
e Index column = Button Name

e Data column =0 or 1. 1 enables the button, 0 disables the button.
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Example

Overview

In this example, a Tool does two kinds of etch: CU and TIW. When the Tool is
doing CU Etch, it is desired to be able to drain and fill the TIW chemistry tanks.

Function.def

Veeco | e

In the Setup section of the Function.def file, two functions are added.

EnFillTIW — Enables the TIW tank fill buttons

EnNone — Enables no buttons (disables the TIW tank fill buttons)

>> Setup

// Setup function not shown

// Neslab function not shown

// Tk234 Mix function not shown

// Tk910 Mix function not shown

// Enable buttons to fill TIW while the process is running

EnFillTIW
EnFillTIW
EnFillTIW
EnFillTIW
EnFillTIW

EnFillTIW

FillTk2Fr
Fil11Tk2Us
DrainTk2
FillTk4
FillTiWHex

DrainTk4

// Turn off enabled buttons

EnNone

EnNone

EnNone

EnNone

EnNone

EnNone

FillTk2Fr
Fil11Tk2Us
DrainTk2
FillTk4
FillTiWHex

DrainTk4

ButtonStayEnabled
ButtonStayEnabled
ButtonStayEnabled
ButtonStayEnabled
ButtonStayEnabled

ButtonStayEnabled

ButtonStayEnabled
ButtonStayEnabled
ButtonStayEnabled
ButtonStayEnabled
ButtonStayEnabled

ButtonStayEnabled
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Process Recipe

In the CU Process recipe Setup section, the EnFillTIW function is called to enable
the TIW tank fill buttons.

&, Edit - C:lssec\Machine Files} testARecipe\Cu Eich.prs |Z||§|fz|
Awailable functions Selected functions Function parameters IT
it
Setup Setup J -
MHeslab Tk234 Mix :
Tk234 Mix Tabiciein )| FeA
TkI10 Mix 'm@ﬂm T -
EnFillT [ Delete Step
EnMone
— Insert Step
7 Training
Step J
0 ofl o
] 3
Rorine A [ =
\ | |senp ﬂ Comment |
Status O
Wienwy Definition ™ 0K
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Result

While the process cycle is running, the TIW buttons remain enabled.

&3 Process Machine -- Solid State Equipment Corporation
File  Edit

200mm Cu Eich.hnd Cu Etch.prs Dry Chuck Cleanprg
Handler: Stack Handler = Running Process = Running Purge = Off
Process Monitor Handler Setup Process Setup—————— ~Purge Setup———
3 R : ’7Fr]—|:m f‘:.:l.lFtEhI: ’7W|lfer ’7 Purge interval -

SSEC Muodel 3303 5/N D000

Help

FunType  Initislze Setup Corfiguration  Tools  Options  User

Mon-stop cycling: CassA
Cassh SpinMadi CazsB
Total [11 Waer | 3 Total [13

AY

“Waler Step

Time Warmning

I atmial Purge Btatus

Clothnlat- Terant

~d | b g

Back |Forward| DrainThl | Fill TkzFr

B
DrainTks Fill Tk

!
FillTitiHesx

3
FilTk2Us

)

Program .l - = Toolhar Siatus . Tlser ::mtml Status
[ | SSECUSA | Off-Line /J

o
DrainTkz I FillTk3Fr

Fill Tk3Us
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Station Abort and Rinse

Purpose

When the etch process running in a station is halted, the wafer needs to be rinsed
and dried before fully stopping the Tool. The rinse should be performed for any
type of error that halts the process so that the wafer is not damaged.

History

VPSP has used three different methods to perform Rinse after station abort. This
document describes Method 3, “Rinse Recipe”. This is now the only supported
method for Rinsing.

Current Method:
e Method 3 — Rinse Recipe

When an error stops the station, the Rinse Recipe is loaded and runs in that
station.

Prior to Process 7.39.0, there were two other methods of performing Rinse. These
methods should no longer be used. They are described in the document “Station
Abort and Rinse — Obsolete.doc™.

Obsolete methods:
e Method 1 — Jump to Rinse Step

When the station halted due to an error, the station would jump to a step in
the recipe labeled as the “Rinse Step”. The Rinse Step definition contained
the command “PostProcessAbort”. Starting with Process 7.39.0, an error
will be generated if a recipe contains the command “PostProcessAbort”.

e Method 2 — Rinse Toolbar Button

When the station halted due to an error, a Rinse Toolbar Button would run.
Toolbar Buttons are assigned using the “StationErrButton” command.
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Feature Summary

The Rinse Recipe feature specifies that when an error occurs that stops a station
while it is running, a Rinse recipe will be loaded into that station and run. Other
stations will continue to run their existing recipes. When all stations are complete,
the Tool will stop with an error.

This is a summary of the things to know to use the Rinse Recipe feature.

¢ Rinse configuration file — By default, this is the Rinse.ini file in the Ini
directory.

e Rinse recipe file — By default, this is the Rinse.prs file in the Recipe
directory.

¢ Different rinse recipes can be specified to run depending on error type, as
described later under Multiple Rinse Recipes.

e Multiple Rinse Configuration Files can be used, as described later under
Multiple Rinse configurations.

¢ Rinse Recipes Window — The Rinse Recipes Window displays the current
rinse configuration.  This Window is available from the Process
“Setup/Rinse Recipes” menu.

Rinse Recipe

There are varying levels of rinse complexity that can be configured:
e No Rinse
e Basic Rinse — Use a single rinse recipe

e Multiple Rinse Recipes — Assigns multiple rinse recipes, depending on the
error condition

e Multiple Rinse Configurations — Assigns different rinse recipes, depending
on wafer size

No Rinse

To turn off the Rinse feature, delete the Rinse.ini file.

Basic Rinse

The simplest version of Rinse Recipe uses only the Rinse.ini and Rinse.prs files.
The Rinse.ini file establishes that if any error stops the station, the Rinse.prs recipe
will be run in that station.
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Basic Rinse.ini

Table 2 Basic Rinse.ini File

//
// Rinse Recipes
//

// Set CancelResume=True to disable Resume after Rinse runs. This is the
default.

CancelResume=True

/I Set RinseCompletedWafers=True if you want to rinse wafers after an error
even

// if they have completed processing.
RinseCompletedWafers=True

// Default recipe

// This is the recipe that runs unless a more specific error condition is found

DefaultRecipe=Rinse.prs

The basic Rinse.ini file has three commands:

e C(CancelResume
If set to true, then the operator cannot resume after a Rinse occurs. The
Resume button will be disabled.
If set to false, then the operator can resume after a Rinse occurs.

e RinseCompletedWafers
If set to true, then if the station receives a stop command, it will run the
rinse recipe even if the station has completed the normal process recipe.

e DefaultRecipe
This command specifies the name of the rinse recipe. In this example, the
name of the rinse recipe is Rinse.prs.
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Basic Rinse.prs

Table 3 Basic Rinse.prs file

// This is an example of a Rinse.prs file

<<SpinModl

//

DoorClose

Vacuum

TIME 20
Vacuum

Wall DI

Spinl 30,5
TIME 10
Vacuum

Spinl 500,5

N NN = o m - O

<<SpinMod2

//

DoorClose

Vacuum

TIME 20
Vacuum

Wall DI

Spinl 30,5
TIME 10
Vacuum

Spinl 500,5

N NN - o o m - O O

The Rinse.prs file has a rinse section for every process station. The rinse section
contains steps to rinse and dry the wafer.
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Multiple Rinse Recipes

In the Multiple Rinse Recipes scenario, it is possible to configure multiple rinse
recipes to run based on different error situations. Some examples:

e Ifa DI Arm timeout occurs, run a “Rinse Wall DILprs” recipe
e Ifa chuck vacuum error occurs, run a “Rinse No Spin.prs” recipe

e Ifan etch flow rate error occurs, run a “Rinse DI Wash.prs” recipe

Multiple rinse recipes are configured in the Rinse.ini file.

Table 4 Rinse.ini File for Multiple Rinse Recipes

// Example of a Rinse.ini file
//
// Rinse Recipes
//

// Set CancelResume=True to disable Resume after Rinse runs. This is the
default.

CancelResume=False

// Set RinseCompletedWafers=True if you want to rinse wafers after an error
// even if they have completed processing.

RinseCompletedWafers=True

// Default recipe
// This is the recipe that runs unless a more specific

// error condition is found
DefaultRecipe=RinseDefault.prs
// Rinse recipes for specific error conditions

//

// Format:
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/I RinseError=Module Name,Recipe Name,Device Type,Device Name,Error
Code

//

// Device Type, Device Name, and Error Code are optional
//

// Valid Device Types:

/I ADC, DAC, Heater, Motor, Sensor, Solenoid, Tank

/I SpinMod1

RinseError=SpinMod1,RinseDIError.prs,Motor,1 Arm4Sweep
RinseError=SpinMod1,RinseDIError.prs,Motor,| Arm4Z
RinseError=SpinMod1,RinseSpinError.prs,Motor,SpinMotor1
RinseError=SpinMod1,RinseSpinError.prs,ADC,ChuckVacl
RinseError=SpinMod1,RinseSpinError.prs,ADC,FlowRate12,18

/I SpinMod2

RinseError=SpinMod2,RinseDIError.prs,Motor,2 Arm4Sweep
RinseError=SpinMod2,RinseDIError.prs,Motor,2 Arm4Z
RinseError=SpinMod2,RinseSpinError.prs,Motor,SpinMotor2
RinseError=SpinMod2,RinseSpinError.prs,ADC,ChuckVac2
RinseError=SpinMod1,RinseSpinError.prs,ADC,FlowRate22,18
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The Rinse.ini file uses the following commands:
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CancelResume
If set to true, then the operator cannot resume after a Rinse occurs. The
Resume button will be disabled.

If set to false, then the operator can resume after a Rinse occurs.

RinseCompletedWafers
If set to true, then if the station receives a stop command, it will run the
rinse recipe even if the station has completed the normal process recipe.

DefaultRecipe
The DefaultRecipe command sets the rinse recipe that will run unless a
more specific error condition occurs that calls a different recipe.

RinseError
The RinseError command can be used multiple times to set specific error
conditions. The format of the command is:

RinseError=Module Name, Recipe Name, Device Type, Device Name,
Error Code Device Type, Device Name and Error Code are all optional.

Examples:
RinseError=SpinMod1,Rinse SpinMod1.prs

This command specifies that if any error stops SpinMod]1, the “Rinse
SpinMod]1.prs” rinse recipe will be called.

RinseError=SpinMod1,Rinse No Spin.prs,ADC,ChuckVacl

This command specifies that if a Chuck Vacuum ADC error stops
SpinModl, the “Rinse No Spin.prs” rinse recipe will be called.

RinseError=SpinMod1,Rinse DI Wash.prs,ADC,FlowRate12,18

This command specifies that if Error 18 “Monitor Error” occurs on ADC
FlowRate12 in SpinModl, then the “Rinse DI Wash.prs” recipe will be
called.
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Multiple Rinse configurations

Some equipment may handle two sizes of wafers. In this case, a different set of
rinse recipes can be specified for each wafer size.

By default, the rinse configuration file is named “Rinse.ini”. This can be
overridden to call a different rinse configuration file for each wafer size.

e Function.def - In the Setup section of the Function.def file, the
“LoadRinselni” command can be used to specify a particular rinse
configuration file.

e Process recipe (*.prs) — In the Setup section of the process recipe, the
appropriate rinse configuration file for that wafer size is called.

Table 5 Function.def - Specifying rinse configuration file

// Example from the Function.def file

>>Setup

##Rinse200=Rinse Recipe 200mm
Rinse200 LoadRinselni Rinse200mm.ini

##Rinse300=Rinse Recipe 300mm

Rinse300 LoadRinselni Rinse300mm.ini
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Table 6 Process Recipe Editor

Available functions Selected functions

Setup
Rinze Hecipe 300mm

Setup
Rinze Recipe 200mm

Finze Becipe 300
RinzeButton -
MoRinzeBin
Meslab
—Step
[0 of[ 0
a [

—Recipe

Setup j Comrment |

Status

Rinse Recipes Window

The Rinse configuration can be viewed in the Rinse Recipes Window. The Rinse
Recipes Window is available from the Process “Setup/Rinse Recipes” menu.

Table 7 Setup / Rinse Recipes menu

Counkers

Rinse Recipes

The Rinse Recipes configuration Window is a read-only Window. It displays the
current rinse configuration. To change the rinse configuration, the Rinse Setup File
(default Rinse.ini) should be edited, then click the “Read Rinse Setup File” button.
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Table 8 Rinse Recipes Configuration Window

laix|
Rinse Setup File.  [RinseS00mm ini
Status [No errors
Cance lResume False B
| [; ReadRinse
; ; ; Setup File
Module Recipe DeviceType DevicelName Devicedlias ErrorCods ErrorText
Default RinseDefault300.prs
SpinMfodl RinseDIErrorin0.prs Motor 1irmdSween Modl Armd Sweep
SpinModl RinseDIError300.prs Motor 1hrmdZ Modl Armd Z
SpinModl RinselpinError300.prs Motor SpinMotorl Modl Spin Motor
SpinModl RinselfpinError300.prs aDc ChuckVacl Chuck Vac 1
SpinModl RinseSpinError300.prs ADpC CU1l Flow F3#4 ModlArm3CUELch 18 Monitor error
SpinMadz RinseDIErrar300.prs Mator 2 ArmaSueen Mod2 Armd Sweep
SpinMod2 RinseDIError300.prs Motor ZArmaZ Modz Armd Z
SpinModz2 RinseSpinError300.prs Motor SpinMotorz ModZ Spin Motor
Spinlodz RinselfpinError300.prs aDc ChuckVacZ Chuck Vac 2
SpinMod3 RinseDIErrorin0.prs Motor 3 ArmdSwean Mod3 Armd Sweep
SpinMod3 RinseDIError300.prs Motor 3ArmdZ Mod3 Armd Z
SpinMod3 RinselpinError300.prs Motor SpinMotor3 Modi Spin Motor
SpinMod3 RinseSpinError300.prs ADC ChuckWac3 Chuck Vaz 3
SpinMad4 RinseDIError300.prs Mator 4irmdSuween Mod4 Armd Sweep
Spinlod4 RinseDIError300.prs Motor 4Arma7 Mod4 Armd I
SpinMod4 RinselpinError300.prs Motor SpinMotord Mod4 Spin Motor =
SpinMod4 RinselpinError300.prs ADC ChuckWVacd Chuck Vac 4
o o

Error Handling Summary

This section describes how the Software will respond to different types of errors.

example, an ADC low flow rate error
might terminate the station using that
chemistry.

Error Level Cause Response

Fatal Abort Button is Pressed Current process step in all process
stations will be terminated, then the
Rinse recipe will be loaded and runin all
stations.

Fatal A device (sensor, ADC, Tank, Heater) Current process step in all process
raises a Fatal error. stations will be terminated, then the

Rinse recipe will be loaded and runin all
stations.

Error An error occurs while running a station The current process step in the station
recipe. Forinstance, a Chuck Vacuum | with the error will terminate immediately,
fimeout occurs. then the Rinse recipe will run. All other

stations will complete their processes
normally.

Error A device raises an Error level error. All process in all stations will complete

normally.

Error with A devices raises an Error level error. The | The specified stations will terminate the

ErrStationList device ErrStationList property specifies current step. The Rinse recipe will be

specified station(s) to be aborted or rinsed. For loaded in those stations and run. Other

stations will complete their processes
normally.
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Jump to Rinse Step

Requirements

- Process 7.29.3 or later

Stopping a Station

The Process Software can stop one or more specified stations while allowing the
other stations to complete their processes. This is done by configuring an ADC,
Heater, or Sensor as an error (ErrLevel = Error) and then using the “ErrStationList”
property to specify stations to be stopped immediately. The ErrStationList property
displays a list of all the process stations appended with the strings “/Abort” or
“/Rinse”. For example, you might see the following list:

WetStMod1/Abort
SpinMod2/Abort
SpinMod3/Abort
WetStMod1/Rinse
SpinMod2/Rinse
SpinMod3/Rinse

If you pick “SpinMod2/Abort”, then SpinMod2 will be stopped as soon as the error
occurs. The other stations will finish processing. Then an error message will be
displayed.

If you pick “SpinMod2/Rinse”, then when the error occurs, SpinMod2 will stop
and immediately jump to the Rinse step of the recipe. SpinMod2 will complete all
the steps from the Rinse step to the end. The other stations will finish processing.
Then an error message will be displayed.
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Figure 48
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Example of an ADC configured to stop and rinse SpinMod3
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Tank Chemistry Management

Purpose

The purpose of Tank Chemistry Management is to verify that the chemistry mix
specified in the Process recipe matches the chemistry mix that is actually in the
tank.

Definitions

e Recipe Mix Settings — These are the values defined in the process recipe that specify the
chemistry mix that the recipe requires.

e Actual Mix Settings — These are the chemistry mix values describing what is actually in
the tank right now.

Definition File Commands

e TankChemID — This command defines the type of chemistry used in the rare case where a
single supply bottle might contain different types of chemistry. Usually, the Tank Chem
ID should always be set to “1”.

e DACSetToRecipe — Stores the DAC pulse counter value as a Recipe Mix Setting. Used in
the Function.def Setup section.

e DACSetFromRecipe — Sets the DAC from the Recipe Mix Setting specified with the
DACSetToRecipe command. Used in the Toolbar.def Fill Tank button.

e TankVerifyChem — Compares the tank Actual Mix Settings to the Recipe Mix Settings.
Raises an error if they don’t match. Used in the Toolbar.def Fill Tank button.

e TankSaveChem — Saves the Recipe Mix Settings to the Actual Mix Settings. Used in the
Toolbar.def Fill Tank button.

e TankClearChem — Resets the Actual Mix Settings to 0, indicating that the tank is empty
and has no chemistry mix. Used in the Toolbar.def Drain button (or Rinse button or New
Chemistry button).

Example

For an example, see S/N #2653 files dated 3/8/2010 or later.

Error Conditions

The tank can only be filled with chemistry if one of the following conditions is true.
Otherwise, an error message is generated.

e The “Actual” Mix Settings for the tank are all 0. This means that the tank has been drained
of chemistry.
e The “Actual” Mix Settings for the tank are identical to the “Recipe” Mix Settings.
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Theory of Operation

Basic Sequence

Here is an example of how Tank Chemistry Management works. In the example, there is
one tank that is filled with two chemistries, Chemistry A and Chemistry B.

¢ In the initial condition, the tank is empty. The Actual mix settings are zero.
o Chemistry A Actual Mix Setting =0
o Chemistry B Actual Mix Setting =0
e User loads Process Recipe 1. It contains Recipe Mix Settings required by the recipe.
o Chemistry A Recipe Mix Setting = 50 ml
o Chemistry B Recipe Mix Setting = 1000 ml

e User presses Start button. An Error message occurs: “Tank is empty”

e User presses “Fill Tank” button. The button reads the Recipe Mix Settings from the
recipe and fills the tank with that mix. It stores the Recipe Mix Settings as the Actual
Mix Settings.

o Chemistry A Actual Mix Setting = 50 ml
o Chemistry B Actual Mix Setting = 1000 ml
e User presses Start button. The process starts running. If the tank empties while
running, the Fill Tank button is automatically called to refill the tank. Finally the
process completes.
e User loads Process Recipe 2. It contains different Recipe Mix Settings.
o Chemistry A Recipe Mix Setting = 500 ml
o Chemistry B Recipe Mix Setting = 500 ml
e User presses Start button. An error is displayed: “Chemical in recipe does not match
tank”. The process cannot start.
e User presses Fill Tank button. An error is displayed: “Chemical in recipe does not
match tank”. The tank cannot be filled.
e User presses Drain Tank button. The tank is drained. The tank Actual Mix Settings
are reset to 0.
o Chemistry A Actual Mix Setting =0
o Chemistry B Actual Mix Setting =0
e User presses “Fill Tank” button. The button reads the Recipe Mix Settings from the
recipe and fills the tank with that mix. It stores the Recipe Mix Settings as the Actual
Mix Settings.
o Chemistry A Actual Mix Setting = 500 ml
o Chemistry B Actual Mix Setting = 500 ml
e User presses Start button. The process starts running.
e FEtc.
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Variations
Some variations to the basic sequence are:

e Rinse Button — To reset the Actual Mix Settings to zero, a Rinse button is used
rather than the Drain button. The Rinse button will drain the tank, rinse it with
DI, then drain it again.

e New Chemistry Button — This is a more complicated button that performs all
the steps required to fill the tank with different chemistry. For example, it might
drain the tank, rinse the tank, drain the tank, dry the tank, then fill it with the
Recipe chemistry.

Configuration Summary

This section lists the configuration files that contain information required for Tank
Chemistry Management.

1. Process Recipe

a. Function.def file — Setup section defines a function for each tank to
specify the chemistry options

b. Process recipe (.prs) file — Contains the mix settings that correspond to
the function definition in the Function.def file. These are called the
“Recipe” mix settings.

2. Toolbar.def

a. Fill Tank Toolbar Button — Saves the mix settings currently used for the
tank. These are called the “Actual” mix settings.

b. Drain Tank Toolbar Button — Clears the mix settings currently in the
tank. In other words, the “Actual” mix settings are reset to 0.

3. Tank Configuration Screen (Tank.ini file)

a. Tank Properties “Chemistry” tab — The pulse counters and tank level
counters used to measure the chemistry mix are specified. The Actual
and Recipe mix settings are displayed.

b. Tank Properties “Errors” tab — An error can be configured to prevent
processing if the Actual mix does not match the Recipe mix
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Configuration Details

Process Recipe

Function.def “Setup” section example

Veeco | e

>>Setup
Tkl Mix
Tkl Mix
Tkl Mix
Tkl Mix

Tkl Mix

Tankl
PulseCntlB
PulseCntlC
PulseCntlD

TanklLevel

TankChemID
DACSetToRecipe
DACSetToRecipe
DACSetToRecipe

DACSetToRecipe

AM Clean (ml)

NH40H (ml)
H202 (ml)
DI

10
10
10
100

0 57000 1 0
0 57000 1 0
0 57000 1 0
0 5700 1 0

Process recipe (.prs) “Setup” section example

0 Tkl Mix

<<Setup

//

100,0,0,1000

Toolbar.def

Fill Tank button example

>>FillTkl

FillTkl
FillTkl
FillTkl

FillTkl

FillTkl

FillTkl

FillTkl

//Done
FillTkl
// Off Part
FillTkl
FillTkl
FillTkl
FillTkl
FillTk1l

FillTkl

// DO FILL STEPS

1

C:\Program Files\ssec\bmp\fill.ico

TanklLevel
PulseCntlB
PulseCntlC

PulseCntlD

Tankl

// Save recipe mix settings

Tankl

// If tank is already full,

Tankl

HERE

99

Venturil
TanklFill
Tank1N2
TanklVent
TanklQVent

Tankl

// Get mix settings from recipe
DACSetFromRecipe
DACSetFromRecipe
DACSetFromRecipe

DACSetFromRecipe

// OR actual mix settings are all 0

TankVerifyChem

// Verify that recipe mix settings match actual mix in tank

as actual mix settings

TankSaveChem
goto End

TankFullGoto

Label

SolOff
SolOff
SolOn
SolOn
SolOn

ADCSleep

Fill Tankl with SC-1

99
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Drain Tank button example

>>DrainTkl C:\Program Files\ssec\Bmp\Drain.ico Drain Tank 1
DrainTkl Tankl DACSaveVar #Tk1
DrainTkl Tankl DACSet 20

DrainTkl FillTkl ButtonCancel

// DO DRAIN STEPS HERE

// Done
DrainTkl 99 Label
DrainTkl Tankl TankClearChem

// Delay required for Tank Empty condition to cancel FillTkl button
DrainTkl Delay 3

// Off Part

DrainTkl 1 DrainlB SolOff

DrainTkl 1 Tankl DACSet #Tk1
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Veeco m™

Tank Configuration screen (Tank.ini file)

Tank Properties “Chemistry” tab example

=101

General Chemistry Errors Scale Fluid Meters Senzorg T Level Senszar
— Mix Settings Recipe Actual — Recipe Chemizstry 1D

Tank1Lewel: Tk1 Fill DI 1000 1000 1 Standard Chemistry

FulzeCritl B Tk1 F!II A Clean 50 a0 —Actual Chemistiy 1D

PulzelCrtC: Tk F|.II MH40H 20 20 1 Sl Chemial

PulzelCrt10: Tk Fill H202 1] a

r— Cherniztry (D List [from Chemiztr.ini)
1 Standard Chemistry
Fieset Chermistry |
Cancel |

Tank Properties “Errors” tab example

=10] x|

If tank is empty, tum off these solenoids:

[WICrakel (140 YVert. Brake D
[ PadGripd [(Paddle #4 Grip Up
[ PadGnp3 [Paddle #3 Grip)
[ PadGrip2 [Faddle #2 Grip)
[ PadGrpl [Paddle #1 Grip Lower)

General Chermistry Fluid Meters Senzors T Level Sensor
Priority Condition  State or % Full Error Code Enar Type Button Mode
High |- E mpty 5301 Tank Emphy E rror FillT 1 B ways

<= rang Chemistry 5330 Chemical in recipe does nat match tank Errar Elways
Low

0 solencids selected

Save | Cancel |
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Resource Monitor

Purpose

The purpose of the Resource Monitor function is to monitor the energy and
chemistry consumption of the equipment.

Requirements

Requires Process version 7.45.13 or greater.

Overview

To view the Resource Monitor Window, select “Setup/Resource Monitor” from the
main Process menu.

& Process Machine -- Solid State Equipment Corporation
Fil=  Edit

FunType Initialize BEEH0s® Configuration  Tools  Options  User  Help

Run T}'P e Counters

Rinse Recipes
Handler: Stack P
Resource Monitor

Figure 49 Select Resource Monitor from Process menu

SLpIS

There are three elements to the Resource Monitor:

1. Time Settings (how often the readings are updated, how often they are reset)
2. Energy Monitor
3. Chemistry Monitor
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Time Settings

Start Time: 10642010 4:27:42 P
MNext Update: 5 Update every: 20 seconds
Elapsed Time: 173655 Fesetevens 1 week

Figure 50 Time portion of the Resource Monitor Window

There are three time settings: Update Time, Total Time, and Normalize Time.
Update Time

Update Time defines how often the Energy and Chemistry usage readings are read
from the equipment.

In the Time portion of the Resource Monitor Window, these fields reflect the
Update Time:

Next Update — Countdown until the next update occurs
Update every — Displays how often updates will occur
Total Time

The Total Time defines how often the usage readings will be logged and reset back
to 0.

In the Time portion of the Resource Monitor Window, these fields reflect the Total
Time:

Start Time — Time the current “Total” interval started

Elapsed Time — How much time has elapsed since the “Total” interval started.

Reset Every — The Total interval

8-96 23 September 2019



\TCCC(j PSP WaferStorm@ & WaferEtch® Operation Manual
— Section-8: Software Options

Normalize Time

The Normalize Time is used to display the current Total usage in constant time
units.

Normalized Amount = Total Amount * Normalize Time / Elapsed Time

The Normalize Time is not displayed in the Time portion of the Resource Monitor
Window. It is displayed as the Interval field of the Normalized column of the
Energy and Chemistry monitors.

23 September 2019 8-97



WaferStorm® & WaferEtch® Operation Manual \TCCCC) PSP
Section-8: Software Options

Energy Monitor
w| Resource Monitor
Tasks
Start Time: 10/6/2010 4:27:42 Fhd
Mext Update: i Lpdate every: 20 seconds
Elapsed Time: 17:36:04 Fesetevens, 1week
Energy | Chernistry
Current Total Hormalized
Tnits Th Th kWh
Interval 20 seconds Elapsed Time 1 wyear
Bddress Heaters 0 0 0.000
100 Heater 1 N2 ] ] O.o0o
101 Heater z MNodi ArmzZ u] u] 0.00o
10z Hearter 3 ModZ Arm3 ] ] 0.00o0
103 Heater 4 Wetstation u] u] o.oao

Figure 51 Energy Monitor

The Energy Monitor is automatically configured by the Process Software. It lists
all the heaters on the equipment. The heaters are the main energy consumers. For
each heater, this Window displays the following:

e Current — The Power Consumption in Watt-hours of the heater read at the end of
the most recent Update interval.

e Total — The total Power Consumption since the start of the current Total Interval.
The Start Time and Elapsed Time in the Time portion of the Window show the
current Total Interval.

e Normalized — The total Power Consumption normalized over the Normalize
interval.
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Chemistry Monitor

. Resource Monitor

Tasks
Start Time: 10/6/2010 4:27:42 Phd
Mext Update: ) Ipdate every: 20 seconds
Elapsed Time: 17:36:55 Resetevens: 1week
Energy | Chemistry
Current Total Hormalized
Unhits ml ml licer
Interval 20 seconds Elap=sed Time 1 wvear
IPA 0 18223 9064.362
Tankl IPA ] 18223 Q064,362
Solvent-1 0 28455 14153 .894
TankzZ Zolwvent-1 u] 15168 6549 .938
Tanks Solvent-1 ] 15287 TE03.956

Figure 52 Chemistry Monitor

The Chemistry Monitor must be manually configured in the
ResourceManagement.xml file. It contains a list of chemistry types and the ADCs
that measure the chemistry input amount.

For each Chemistry, this Window displays the following:

e Current — The current units of chemistry measured at the end of the most recent
Update interval.

e Total — The total Chemistry Usage since the start of the current Total Interval.
The Start Time and Elapsed Time in the Time portion of the Window show the
current Total Interval.

e Normalized — The total Chemistry Usage normalized over the Normalize
interval.
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Files

8-100

Inputs:

ResourceManagement.xml — located in the Ini folder

This file defines the Time and Chemistry settings. Energy configuration
settings are automatically created by the Process Software.

At the current time, the only way to change the Time and Chemistry settings
is to manually edit the file.

TODO: Describe the format of the ResourceManagement.xml file
ResourceManagement Status.xml — located in the Ini folder

This file is used by the Process Software to store current readings. The file is
automatically maintained by the Software.

Outputs:

ChemistryManagement.log — located in the Log folder

The Total and Normalized chemistry values are written to this file at the end
of every Total interval.

EnergyManagement.log — located in the Log folder

The Total and Normalized energy values are written to this file at the end of
every Total interval
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Wafer Rescue

Overview

The Rescue Wafers function will locate and process any wafers left in the Tool.
You can use this to recover from an event which halted the Tool with wafers in
process and the Software lost track of where the wafers were. (Of course, this is
not supposed to happen.)

The Rescue Wafers function assumes the following condition for the Tool:
- No wafers in the input cassette

- No wafers in the output cassette

- No wafers on the handler

- A wafer is every process stations that is used by the handler recipe. For a wet
station, there is a wafer in each slot as defined by the Wet Buffer (OR_BUFFER)
command in the handler recipe.

- Process stations that are not used by the handler recipe are empty.

When you start the rescue function, this is what will happen:

- The process will run in every station. For the wet station, it will assume that the
wafers have completed their soak times.

- As stations finish, the handler will go and try to pick up the wafer from the station
and move it to the next station or the output cassette. This is exactly like normal
operation of the handler.

- Wafers are placed in the output cassette starting with the first slot and placing in
each slot after that. There is no relationship between wafer number and slot
number. If the Software creates wafers number 1, 2, and 3 in the process stations,
but it determines that wafer 2 is not present, then wafer 1 will go in the first slot
and wafer 3 will go in the second slot. It does not leave a space for wafer 2.

What if there is not a wafer in the station?

- Each pickup step in the Handler.def should contain a "TestPresent" command.
When this command is encountered, the Software will use the next command to
determine if the wafer is present. If not, the Software will automatically kill the
wafer and resume.

- If the TestPresent command is not in the Pickup step, then the Tool will stop with
an error, for example a vacuum error, saying that the wafer is not present. At this
point, the user can kill the wafer, RETRACT THE PADDLE, and resume.
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The Rescue Wafers screen is reached by selecting Initialize/Rescue Wafers from
the menu.

ﬁPrucess Machine -- Solid state Equipment Corp

File Edit RunType | Initialize 3etup Configurakion
|
Bun Type

Handler: 5t

Initialize

Steps to Rescue Wafers

These steps list an action that the operator should perform. Hit the Continue button
to confirm that the step has been completed.

Step 1) Load the Handler and Process rescue recipes

This step gives you the opportunity to load different recipes if you wish. The
handler recipe you probably will not change. The process recipe you might change
if you want to perform a different recipe than the regular process recipe. For
example, you might want to run a process recipe that just does a rinse and dry,
rather than the full process.

. Rescue Wafers x|

Thiz function azsumesz that there iz a wafer in every station and every
handler. The handler will try b0 detect each wafer to see i it is prezent or Cancel
not, [f it iz detected, the wafer will be proceszed and placed in the output |
cazzette. | not detected, the wafer will be cancelled.

-Steps to Rescue Wafers

Step 1 Load the Handler and Process rescue recipes.
Step 2 Place empty cassette in output.
Step 2 Run "Rescue Precheck” fram Seguencer.ini

Step 4 Click "Caontinue” to start running
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Step 2) Place empty cassette in output

The output cassette MUST be empty. The rescue program loads wafers into the
output cassette starting with slot 1.

x

Thiz function azsumes that there iz a wafer in every station and every
handler. The handler will try o detect each wafer ta zee if it iz prezent ar
nob. Fit iz detected, the wafer will be procezsed and placed in the output
cazzette. |f not detected, the wafer will be cancelled.

- Steps to Rescue Wafers

Step 1 Load the Handler and Process rescue recipes.

Step 2 Place empty cassette in output. Continue |

Step 3 Run "Rescue Precheck” from Seqguencer.ini

Step 4 Click "Continue” to start running

After verifying the output cassette is empty, continue to the next step.
w1 T

e — i
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Step 3)
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Run “Rescue Precheck” from Sequencer.ini
This step will check the Paddles for the presence of a wafer. Click “Continue”
and the Software will perform its own check of each Paddle if possible. If the
Software is unable to check the presence of a wafer for certain types of Paddles it
will assume a wafer is present.

iw, Rescue Walers

Thiz function aszumes that there iz a wafer in evemny station and every
handler. The handler will ty to detect each wafer bo zee if it iz prezent or
nat. f it iz detected, the wafer will be proceszed and placed in the output
cazzette. |f not detected, the wafer will be cancelled.

Step 1
Step 2
Step 3
Step 4

- Steps to Rescue Wafers

o~

(D
(D
O
©

x|

. Cancel

Load the Handler and Process rescue recipes.
Flace empty cassette in output,
Fun "Rescue Precheck” from Sequencer.ini

Click "Caontinue” to start running

Continue |

During the check the following screen is displayed:

m. Rescue Walers

Thiz function assumes that there iz a wafer in every station and evern
handler. The handler will try to detect each wafer bo zee if it iz prezent or
nat. [F it iz detected, the wafer will be proceszed and placed in the output
cazzette. |f not detected. the wafer will be cancelled.

Step 1
Step 2
Step 3
Step 4

-Steps to Rescue YWafers

Load the Handler and Process rescue recipes.
Place ermpty cassette in output.
Fun "Hescue Precheck" fram Sequencer.ini

Click "Continue" to start running

Waiting |
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Step 4) Click "Continue" to start running.

If you look on the main Process screen at this point, you will see that wafer numbers
have been assigned in the process stations. You have the opportunity at this point
to kill any wafers in stations if you don't want the handler to try to pick them up.
When you click the "Continue" button, the process cycle will start running, similar
to as if you had pushed the Resume button at this point.

After the process completes the wafers are moved along until they are placed into
the output cassette. If no wafer is present in a Process Chamber when the handler
attempts to pick one up it will detect no wafer and continue without error.

|
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When a wafer is detected it is moved along through each Process Chamber

After the process completes the wafers are placed into the output cassette.
Z WL
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Veeco

When all of the wafers have been placed in the output cassette a screen similar to
this will be displayed:

SSEC - Processor

@ Completed Stack of 2 Wafers and 1
Carrier
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Setting up the Rescue Wafers function

Process.ini - The flag "Rescue Wafers Screen Enabled" must be set to True in the
Process.ini screen to enable the Rescue Wafers screen.

Function.def - The TestPresent command should be added to the Function.def file
for each station if that station has a check that determines if the wafer is present.
Typically, this would be a Vacuum Check or a Vision Check step. For example:

VacDetect Chuckvacl
VacDetect

VacDetect ChuckVacl
VacDetect 1 ChuckVacl

SolOn
TestPresent
(sec.s) 1 0 10 .1 0

ADCWaitOver Timeout

SolOff

Handler.def - The TestPresent command should be added to the Handler.def file for

every pickup step from a Process Chamber.

It is not necessary to use the

TestPresent command when picking up from a cassette. However, we will probably
include the TestPresent command in all pickup steps just to be consistent. The
TestPresent command will be inserted directly before the command that detects the

wafer. For example:

PickWet Pl -2 WetZ
PickWet P1 WetZz
PickWet P1

PickWet P1 PadvVacl

MotorMove Wet Z to Wafer 2.9 1.9 3.9 .001 H
MotorWaitPos

TestPresent

ADCWaitOver 10

Sequence.ini — A section “[Rescue Precheck]” must be created. This section will
check for a wafer on every Paddle (if it can) and if it does not detect a wafer, it kills
the wafer on that Paddle. For example:

[Rescue Precheck]
SolOn PadVacl

SolOn PadVac2

Delay 5

ADCOverGoto PadVacl 1
KillPaddleWafer O
SolOff PadvVacl

Label 1

ADCOverGoto PadVac2 2
KillPaddleWafer 1
SolOff PadVac?2

Label 2
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Some Comments about the TestPresent Command:

1.

The TestPresent command works in combination with the next command in the step.
Typically, the next command is a vacuum check (ADCWaitOver) or a vision check
(VisDetect) command.

How the command works in handler functions is:

1. The handler tries to pick up the wafer from a station.

2. If the next command fails (for instance, the ADCWaitOver times out without the
vacuum rising above the threshold), then the Software assumes the wafer is not present.
Instead of generating an error, the Software automatically kills the wafer. It also runs
the rest of the commands in the pickup sequence, for the purpose of getting the handler
out of the station.

This command is ONLY used during the Rescue Wafers function. It does not have any

effect during normal cycling.

This command is ONLY used to detect the wafer the first time the handler tries to pick it

up to detect if the wafer exists. After that, if another TestPresent step gets an error, it is a

real error. For instance, suppose you have a wafer in station 1. The handler picks it up and

puts it in station 2. For some reason, when the handler picks up the wafer from station 2,

the ADCWaitOver command fails. This will generate a vacuum error message, because

the wafer should be there.

For TestPresent commands in the function.def file: If the wafer has not yet been detected

by the handler, then if the TestPresent command fails (the wafer is missing), the process

recipe will be aborted. However, the handler will still try to pick up the wafer. The

TestPresent command should fail in the handler pickup step also, and the wafer will be

killed.

Suggestion

N —

(98]

When setting up the rescue function, this is a good procedure to follow:

Enable the Rescue Wafers function in the Process.ini file

. Add the TestPresent command to the pickup steps in the Handler.def and any wafer detect

steps in the Function.def.

With no wafers on the Tool, run the Rescue Wafers function.

The handler will try to pick up wafers in all the stations. It should try all the stations, not
detect any wafers, and stop gracefully.
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Wafer Scanner

The Wafer Mapping system optically checks the wafer cassette in order to verify
wafer quantity. A default stack/cassette size number is programmed into the
“Options” Toolbar menu at the top of the main menu. The default stack/cassette
size is normally set to 25 and should not be changed. The “Auto Wafer Mapping”
option must also be enabled.

e Process Machine -- Solid State Equipment Corporation

# Options rf RALEE
Hand e k Hafic —_ Purge
' Handl=. Setup— P Set
T | ’-a - ¥ j E
m Nafer from r Purge interval
15000 | 300 [T Safety Recpe

rSSEC Model 3

"I|||

Auto Wafer Mapping

-
™ Marual'Waier Mapping : ;
W AutoWater Mapping a,‘::“’,% i:“",%
Auto W sfer Mapping Options L
(# Emoe if ary emply siots
™ Emor if mply sbots within stack
" Mo etron i emply slots

W Walslog  LaiD]

[T Bacode Scan
[~ Diy Run

- o

d [~ Auto Crcle

Free: I MonStop

e (] Demo Mode

. al Purg
Cassette Size B 4
| Default Stack | | ¢ ]
I Dpen Doors | (Jose Doors | Retract
, T _tow | o |

The Software uses this number to check the results gathered by the Wafer Mapping
optical system. The Software alerts (Alarms) the operator if the number reported
does not match the number in the “Options” screen. The Software also identifies
and generates Alarms/errors for cross slotted wafers.
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The Wafer mapping program compares the scanned wafer count to the programmed
wafer count and if they are the same, continues to the Robotic Handling step for
wafer pickup. However, the Software will alarm the operator if the count is off or
a cross slotted wafer is identified. The Software also displays a visual representation
of what wafers it has identified as present, missing, and cross slotted.

—ScanCassA ‘\Wiafer counter
W afer Slot Statuz £ From the top
Frar the battarn
12 gi ES:: Cassette Size IE
Je * 23 Ennpty
14 * 22 Ennpty
He + 21 Ennpty
s + 20 el I:_an not start cycle:
misplaced wafers
7 + 19 Ennpty
2e + 18 Ennpty
3 17 Full
10 + 16 Ennpty
e + 15 Ennpty
12 + 14 Ennpty
13e + 13 Empty Data Analysis |
14 * 12 Ennpty
15 + 11 Ennpty ety |
16 & + 10 Ernpty
17 e + 19 Ernpty Cerigel |
18 8 Full —
19 . 7 Crozz Shatted
20 e + b Ernpty
21 e + 0 Ernpty
22 + 4 Empty
23e + 3 Double Slotted
24 2 Full
20— Full

The Operator then has the option of canceling the operation or pressing the OK
button which instructs the handler to pick the wafers identified while skipping any
empty or cross slotted slots.

There are two (2) methods of wafer mapping used in the VPSP Systems.

1. LED/receiver mounted to the Paddle.
2. Laser emitter/receiver mounted to the end of the Robotic Handler
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LED/receiver

The Optical system consists of an LED/receiver assembly which is mounted to the
end of the Robotic Handler. The Handlers “Y”, “Z” and “Theta” axes then provide
a mechanical means to “scan” the wafer cassette.

Mapping paddle

Led/receiver

The LED emitter transmits to the receiver. This beam is broken when a wafer passes
between the Emitter and the receiver. These on/off pulses are combined with the
“Z” axis encoder feedback to form a wafer “map”.
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Laser emitter/receiver

8-116

The Optical system consists of a Laser emitter/receiver assembly which is mounted
to the end of the Robotic Handler. The Handlers “Z” and “Theta” axes then provide
a mechanical means to “scan” the wafer cassette.

Wafer scanner

(Laser emitter/receiver)

The cassette holder/adapter mechanism has a special reflective tape or mirror
applied to its vertical face. The Laser emitter reflects from the tape/mirror and then
back to the Laser receiver. The reflected beam is broken when a wafer passes
between the Emitter and the tape. These on/off pulses are combined with the “Z”
axis encoder feedback to form a wafer “map”.

Reflective tape or mirror
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The Handler edit/teach program utilizes VPSP proprietary Software and control.
The teach process involves picking specific tasks (“available functions) from a
Pull-down Menu, and then manually referencing each of the starting and finishing
locations of each Handler motion required for that “function”.

Programming the wafer mapping system is very similar to programming the
Robotic Handler. The actual programming instructs the Robotic Handler where to
position the Scanner. So all of the same programming steps apply except you are
not actually handling a wafer, but moving a scanner. The Wafer Mapping Edit
screen is almost identical to the Handler Edit screen. Therefore all of the same
editing steps apply.

To access the edit/teach menu, select “Edit” from the SSEC Process screen. Then
select “Handler” from the Pull-down Menu. The handler recipe is a step by step list
of the available functions used to move the scanner map the cassette.

&3 Process Machine -- Solid State Equipment Corporation
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The Edit Menu:

To access the edit/teach wafer mapping menu, click on the “Recipe” tab, then select
“ScanCassA” from the Pull-down Menu. The step by step list of parameters will be
displayed.

B, Edit - C:\Program Files\ssec\Recipel300mm. hnd |Z||§|fg|

Available functions Selected functions Function parameters

Start ~
PickInP1 3 :
PickInk2 Del Function
Align P1 -
Align P2 Delete Step
Caze
OrFlag —
FleModiF1 Insert Step
FletodiP2
Spintaodi
PickkodlF1 - Training
PickMod1P2

PleModz2P1

Pletod2P2

SpinMod2 D
PickMad2P1 Step

FickMaod2P2 0 of | 10
Fle0utP1
FleOutP2

Edit

L+ |

Recipe
ScanCassA

L

The step by step list of parameters will be displayed.
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The “Function parameters” are the individual movements that the handler will
execute during the step.

&, Edit - C:\Program Filesissec\Recipe\300mm.hnd |:”E|E|
Available functions Selected functions Function parameters [ Show Hidden Parameters =
Edit
Map Cassth | Map Cassh | Fange W ol |-

|Cassn Pitch Del Eunction
Wafer Thickness |n_u7u Delete Step

jLLLE

_|h¢Pass1 188400 Insert Step
|23mwss1 |3_585
= |‘|’3 exten\ |8.5 Training
Available Functions Zaeed N\ 300
displayed here. 2 St Pos \ |3.685
oG |2 s \3_335 Wafe'r scanner
‘ | [ZEndPasy L Naar function parameters
Recipe i Selected

ScanCassh }Qg_m ITEe

' Functions
T ScanCassA.
[T e displayed here

A

YWiews Definition [

1

Yiew Definition [

&, Edit - C:\Program Fileslssec\RecipeX\300mm. hnd |Z||§|fg|
Available functions Selected functions Function parameters [v Show Hidden Parameters ’%
it
Map Casad Map Casst | |ZMap Start Pos |3_535 -]
R |z ap Stop Pos |13,335 M
|z End Pass 1 |1 3385 Delete Step
_|The13 Pass 2 |133_4nu Insert Step
|ZSIartPassz |3_535 —
- |Z Sped |3|:IEI Training
|ZMap Start Pos |3_535 : M
| Z Map Stop Pos 13,308
Scr91~l to aCC-eSS  — | Lyl L ] J|1 W W el | -
additional function | N q
| parameters @ =
L]
ScanCassd ~| Comment |
Status e —
0K

The scanner will make two (2) passes of the cassette and compare data to “map”
the cassette.
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The function parameters for scanning are:
Range

The range is the allowable tolerance for the actual wafer position and the calculated
position. The range is set to approximately two (2) times the thickness of the wafer.

CassA Pitch

The pitch of the cassette can be determined by measuring or consulting the manufactures
spec.

Cass Tilt

The cassette tilt is the position of the cassette from the home position. Systems that have a
“FOUP” will not have this parameter since the position is fixed.

Wafer Thickness

This value is used to determine if a slot has a “double slotted” wafer. The wafer thickness
1s set to the thickness of the wafer

Theta Pass 1

This is the start position of the “Theta” motor (degrees)
Z Start Pass 1

This is the “Z” height of the handler to start the scan.
Y3 Extend

This is the position of the “Y3” Paddle for the scan. This is used only with the
“LED/RECEIVER?” scanner.

Z Speed

This is the speed the “Z” motor will travel during the scan. This number is “time between
steps” for the stepper motor. The higher the number, the slower the speed.

Z Map Start Pos

This is the “Z” position that the Software will start to collect wafer data.
Z. Map Stop Pos

This is the “Z” position that the Software will stop collecting wafer data.
Z End Pass 1

This is the “Z” height of the handler to stop the scan.
Theta Pass 2

This is the start position of the “Theta” motor (degrees) to begin the second pass of the
cassette.

Z Start Pass 2

This is the start position of the “Z” motor (degrees) to begin the second pass of the cassette.
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Z Speed

This is the speed the “Z” motor will travel during the scan. This number is “time between
steps” for the stepper motor. The higher the number, the slower the speed.

Z Map Start Pos

This is the “Z” position that the Software will start to collect wafer data for the second
scan.

Z. Map Stop Pos

This is the “Z” position that the Software will stop collecting wafer data for the second
scan.

Z End Pass 2
This is the “Z” height of the handler to stop the second scan.

NOTE
It is assumed that the person performing this function is properly trained to avoid
activation of this feature while certain error conditions are in place, which could

cause the Handler to damage a Wafer or itself.
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Training the Wafer Scanner

Before determining the handler parameters, the “Z” motor “Scale” factor and “Click”
values need to be verified in the motor parameters.

To access the Motor menu, select “Configuration” from the SSEC Process screen. Then
select “Motors” from the Pull-down Menu.
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Right-click on the “Handler Z”” motor in the motor screen and select Properties.

ﬁ Process Machine -- Solid State Enuinment Corporation
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The “Scale” factor should be 0.00043307 and the “Click” value should be 0.002.

If these values are not correct, enter the correct values.
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The procedure for setting up both types wafer mapping is discussed below. Refer to the
proper section for your Tool.

LED/RECEIVER PADDLE

The Optical system consists of an LED/receiver assembly which is mounted to the end of
the Robotic Handler. The Handler “Y”, “Z”, and “Theta” axes then provide a mechanical

means to “scan” the

wafer cassette.

Teaching the scanner parameters

The position of the cassette and the handler (“Y”, “Z”, and “Theta”) need to be set up. First
open up the Sensors screen.

From the process screen, select “Configuration”, then “Sensors”. This will display the

Sensors screen.

&2 Process Machine -- Solid State Equipment Corporation
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The Sensor Screens will now be displayed.

Sensor

Wiew

—Wafer Mapping Sensor

NI

8-126
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The handler must be now positioned so the beam will be blocked by a wafer in the cassette.

CAUTION: Serious damage could occur if excessive motor movement for
the handler is entered.

The handler can be moved by clicking on the step button. The handler will advance to that
step or enter parameters into memory (such as cassette slot pitch).

B, Edit - C:\Program Files\ssec\Recipel300mm. hnd =

Clicking on the Step
button will advance
the handler through
each step  one
parameter at a time .

Available functions Selected functions Function parameters o

M|Range 4 1|>»|‘
‘|Ca$s.ﬂ.P'm:h Ar

| Wafer Thickness

| | Theta Pass 1 /

|z Start Pass 1 / |
< |‘r3 eoxtend / |
|Z Speed / |
| Z Mlap Start Pps
Step | / |
,T of IT |Z flap Sbjpfns |
o ] |z End Pask 1 |
Recipe
ScanCaszt, « | Comment | /
Status
view Definition [~ Clicking on number Clicking on the
and entering new arrow  keys  will
value will adjust the move the handler in
parameter. pre-programmed
amounts.

NOTE
All moves will be executed immediately upon clicking on the step.

The Function parameter list will change color from “Yellow” to “Green” which indicates
that the entry or movement is complete. Previous steps will turn “Red”. The position or
entry can now be “Edited”. Simply click on the value (number) in the highlighted box
(Green or Red) and change the value using standard Windows editing procedures or click
on the arrow keys will move the handler in programmed amounts. Again, the operator or
technician must be properly trained, as the new value entered will be exercised as soon as
the “enter” key is pressed (after editing of the value is complete).

The parameters for scanning the wafer can be adjusted simply by clicking on a previously
executed step and entering the desired value.
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Range
The first step is to set the range.

The range is the allowable tolerance for the actual wafer position and the calculated
position. The range is set to approximately two (2) times the thickness of the wafer.

Pitch
Enter the pitch of the cassette.
The pitch of the cassette can be determined by measuring or consulting the manufactures
spec.

Cass Tilt
The cassette tilt is the position of the cassette from the home position. Clicking on the
“Load” Toolbar Button from the main process screen will move the cassette to the
approximate position. Systems that have a “FOUP” will not have this parameter since the
position is fixed.

Wafer Thickness

This value 1s used to determine if a slot has a “double slotted” wafer. The wafer thickness
1s set to the thickness of the wafer

Theta Pass 1

This is the start position of the “Theta” motor (degrees). The theta position should be set
so that the Paddle is centered around the wafer when it is scanned.

N7
Theta centered.
Beam blocked by wafer
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Z Start Pass 1

This is the “Z” height of the handler to start the scan. The position will be just below the
first wafer in the cassette.

Y3 Extend
This is the position of the “Y3” Paddle for the scan.

CAUTION: When moving to this step the Paddle will move to the programmed value. If the
“Start Z or “Start Theta” values are incorrect, damage to the wafer or Paddle could occur.

The Extend Y 1value should be set to a small number (1 or 2 inches) prior to execution of
this step to prevent accidental damage.

Click on the Edit button and then click on the “Y3 Extend” value and change to a small
number. This will move the Paddle a short distance when the move is executed in the
training mode.

&, Edit - C:\Program Filesissec\Recipe’300mm.hnd

‘ Clicking on number [[y3355
Recipe and entering new
|ScarCasst, v | Comment [ | value will adjust the

parameter.

L

[ Status

YWiew Definition [

Available functions Selected functions Function parameters ¥ Show Hidden Parameters
Edit
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z Speef 1800 M
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Step
0 off— |7 tidh S po |1 3385
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The Training mode can now be selected.

NOTE

If you are editing an existing Handler Program, the values should be close to the

proper position and only minor adjustments will be needed.

®, Edit - C:\Program Files\ssec\Recipe\300mm.hnd

Ayailable functions Selected functions Function parameters 0 Edit
., 1
Rangs - “4 4 [ | -
| cassa pitch I 4]
Wafer Thickness
— N Theta Pazs 1
Z Start Pass 1 [
w || 13 extend 4 Training
7 Speed Wafer [1
—| Z hiap Start Pos
stop | _se |
0 of[g | [2Mewsurbos
R Nl l | M
Recipe
|5cmcass,q ‘-I Comment | /
4| | status Training Mode
View Definition [~ OK

Click on the “Y3 Extend” parameter. This will execute all the steps up to and including
“Y3 Extend”

The Paddle can now be moved out towards the cassette by entering increasing numerical
values. The Theta Pass 1 and Z Start Pass 1 parameters can be adjusted simply by clicking
on a previously executed step and entering the desired value.

Z Speed

This is the speed the “Z” motor will travel during the scan. This number is “time between
steps” for the stepper motor. The higher the number, the slower the speed.

Z Map Start Pos

8-130

This is the “Z” position that the Software will start to collect wafer data.

The handler must be now positioned so the beam will be blocked by the first wafer in the
cassette.

Observing the Wafer Mapping Sensor on the Sensors screen, move the “Z Map Start Pos”
parameter so that the beam is blocked by the first wafer (sensor turns red).

Move the “Z” motor in the negative direction until the “Wafer Mapper” sensor goes out
(red). Write down the actual position of the motor from the motor screen at this time.

Next, move the “Z” in the positive direction until the sensor goes out. Write down the
actual position of the motor from the motor screen at this time.
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The midway point of these two (2) numbers will be the “Z” position to be entered into the
scan recipe.

Theta centered
Beam blocked by wafer

Once the beam is interrupted by the wafer, move the “Theta” motor in the negative
direction until the “Wafer Mapper” sensor goes out (red). Write down the actual position
of the motor from the motor screen at this time.

Next, move the “Theta” motor in the positive direction until the sensor goes out. Write
down the actual position of the motor from the motor screen at this time.

The midway point of these two (2) numbers will be the “Theta” position to be entered into
the scan recipe.
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Systems that are using a FOUP should ignore this next step.
The cassette tilt must also be set up.

Move the “Cassette” motor in the negative direction until the “Wafer Mapper” sensor goes
out (red). Write down the actual position of the motor from the motor screen at this time.

Next, move the “Cassette” in the positive direction until the sensor goes out. Write down
the actual position of the motor from the motor screen at this time.

The midway point of these two (2) numbers will be the “Cassette Tilt” position to be
entered into the scan recipe.

Z Map Stop Pos
This is the “Z” position that the Software will stop collecting wafer data.

The handler must be now positioned so the beam will be blocked by the last wafer in the
cassette.

Follow the steps performed in the setup of the “Z Map Start Pos”.
Z End Pass 1

This is the “Z” height of the handler to stop the scan (approx. 2 pitch value).
The second pass parameters should be setup using the procedure for the first pass.
Theta Pass 2

This is the start position of the “Theta” motor (degrees) to begin the second pass of the
cassette.

Z Start Pass 2
This is the start position of the “Z” motor (degrees) to begin the second pass of the cassette.
Z Speed

This is the speed the “Z” motor will travel during the scan. This number is “time between
steps” for the stepper motor. The higher the number, the slower the speed.

Z Map Start Pos

This is the “Z” position that the Software will start to collect wafer data for the second
scan.

Z. Map Stop Pos

This is the “Z” position that the Software will stop collecting wafer data for the second
scan.

Z End Pass 2
This is the “Z” height of the handler to stop the second scan.

Verifying Taught Positions
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Open the “Wafer Data Analysis” screen by selecting “Tools” from the SSEC Process
screen then selecting “Wafer Data Analysis” from the Pull-down Menu.
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To test the scanner parameters, click on “Training” in the “Edit Handler” menu. Clicking
on the “Complete” button will execute a scan of the cassette.

The results of the scan can now be viewed in the “Wafer Data Analysis” screen.

5, Edit - C:\Program Filesissec\RecipeA\300mm. hnd
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Wafer Mapping Data Analysis

The Wafer Mapping Data Analysis form can be used to examine the data obtained during
Wafer Mapping.

It displays the following information:

Black Dots — Expected wafer positions
— Actual wafer data that matches an expected position

Red Dots — Actual wafer data that does not match an expected position
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LASER EMITTER/RECEIVER

The Optical system consists of a Laser emitter/receiver assembly which is mounted to the
end of the Robotic Handler. The Handlers “Z” and “Theta” axes then provide a mechanical
means to “scan” the wafer cassette.

The cassette holder/adapter mechanism has a special reflective tape or a mirror applied to
its vertical face. The Laser emitter reflects from the tape/mirror and then back to the Laser
receiver. The reflected beam is broken when a wafer passes between the Emitter and the
tape. These on/off pulses are combined with the “Z” axis encoder feedback to form a wafer

(13 2

map”.

23 September 2019 8-135



WaferStorm® & WaferEtch® Operation Manual
Section-8: Software Options

Teaching the scanner parameters

The position of the cassette and the handler (“Z” and “Theta”) need to be set up. First open
up the Sensors and Solenoids screens.

From the process screen, select “Configuration”, then “Sensors”. This will display the
Sensors screen. From the process screen, select “Configuration”, then “Solenoids”. This
will display the Solenoids screen.
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The Sensor and Solenoid Screens will now be displayed.
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“Clicking” the Wafer Mapping Solenoid will turn on the laser.
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The handler must be now positioned so the beam will be blocked by a wafer in the cassette.

VAN
HANDLER

Serious damage could occur if excessive Motor movement for the
Handler is entered.

The Handler can be moved by clicking on the step button. The handler will advance to that
step or enter parameters into memory (such as cassette slot pitch).

=)o)

=, Edit - C:\Program Files\ssec\RecipeMCycle Test.hnd

Awailable functions Selected functions Function parameters o

Yiew Definition [

value will adjust the
parameter.

Edit
[ Map Cass | Fange 012 -
. Sazs Pitch ] Q
|Cass Tt 4 4 [ S 1 |
Z Start Pass 1 - A
- |Z Spee"/ | Training
|Z hlap/Ltart Pos | Wafer ’1_
= | Z Wap Stop Pos |
Step Step
,T of ,T End Pass 1 |
J ( |The‘ﬁ Pazs 2 | - omplete
Recipe
SeanCass »| Comi Clicking on number Clicking on the
o staty| and entering new arrow  keys  will

move the handler in
pre-programmed
amounts.

qf

Clicking on the step
button will advance
the handler through
each step  one
parameter at a time .

NOTE

All moves will be executed immediately upon clicking on the step.
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The Function parameter list will change color from “Yellow” to “Green” which indicates
that the entry or movement is complete. Previous steps will turn “Red”. The position or
entry can now be “Edited”. Simply click on the value (number) in the highlighted box
(Green or Red) and change the value using standard Windows editing procedures or click
on the arrow keys will move the handler in programmed amounts. Again, the operator or
technician must be properly trained, as the new value entered will be exercised as soon as
the “enter” key is pressed (after editing of the value is complete).

The parameters for scanning the wafer can be adjusted simply by clicking on a previously executed
step and entering the desired value.

Range
The first step is to set the range.

The range is the allowable tolerance for the actual wafer position and the calculated
position. The range is set to approximately two (2) times the thickness of the wafer.

Pitch
Enter the pitch of the cassette.
The pitch of the cassette can be determined by measuring or consulting the manufactures
spec.

Cass Tilt
The cassette tilt is the position of the cassette from the home position. Clicking on the
“Load” Toolbar Button from the main process screen will move the cassette to the
approximate position. Systems that have a “FOUP” will not have this parameter since the
position is fixed.

Wafer Thickness

This value is used to determine if a slot has a “double slotted” wafer. The wafer thickness
1s set to the thickness of the wafer

Theta Pass 1

This is the start position of the “Theta” motor (degrees). The theta position should be set
so that the beam is reflected off of the tape/mirror when it is scanned.

Z Start Pass 1

This is the “Z” height of the handler to start the scan. The position will be just below the
first wafer in the cassette.

Z Speed

This is the speed the “Z” motor will travel during the scan. This number is “time between
steps” for the stepper motor. The higher the number, the slower the speed.

Z Map Start Pos
This is the “Z” position that the Software will start to collect wafer data.

The handler must be now positioned so the beam will be blocked by the first wafer in the
cassette.
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The training mode can now be selected.

NOTE
If you are editing an existing Handler Program, the values should be close to the
proper position and only minor adjustments will be needed.

=, Edit - C:\Program Files\ssec\Recipe\Cycle Test.hnd

Available functions Selected functions Function parameters [V =T
Edi

| Fanige

. Cazs Pitch 0.1875

|Cass Tit

N Theta Pass 1
7 Start Pass 1 -

- || Z Speed
B

Tl

Training
|z hlap Start Pos | o
| | Z hlap Stop Pos |
Step Step
o of 0 |z End Pass 1 |
L Complete
K| | |Th’aaLa Fas3 2 Training Mode o Q
Recipe
|ScanCass = Comment |
Status I
Yiew Definition [ oK ‘

Click on the “Z Start Pos” parameter. This will execute all the steps up to and including “Z
Start Pos”

The Z axis can now be moved by entering increasing/decreasing numerical values. The
Theta Pass 1 and Z Start Pos parameters can be adjusted simply by clicking on a previously
executed step and entering the desired value.

Observing the Wafer Mapping Sensor on the Sensors screen, move the “Z Map Start Pos”
parameter so that the beam is blocked by the first wafer (sensor turns red).

Move the “Z” motor in the negative direction until the “Wafer Mapper” sensor goes out
(red). Write down the actual position of the motor from the motor screen at this time.

Next, move the “Z” in the positive direction until the sensor goes out. Write down the
actual position of the motor from the motor screen at this time.

The midway point of these two (2) numbers will be the “Z” position to be entered into the
scan recipe.
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Once the beam is interrupted by the wafer, move the “Theta” motor in the negative
direction until the “Wafer Mapper” sensor goes out (red). Write down the actual position
of the motor from the motor screen at this time.

Next, move the “Theta” motor in the positive direction until the sensor goes out. Write
down the actual position of the motor from the motor screen at this time.

The midway point of these two (2) numbers will be the “Theta” position to be entered into
the scan recipe.

Systems that are using a FOUP should ignore this next step.
The cassette tilt must also be set up.

Move the “Cassette” motor in the negative direction until the “Wafer Mapper” sensor goes
out (red). Write down the actual position of the motor from the motor screen at this time.

Next, move the “Cassette” in the positive direction until the sensor goes out. Write down
the actual position of the motor from the motor screen at this time.

The midway point of these two (2) numbers will be the “Cassette Tilt” position to be
entered into the scan recipe.

Z. Map Stop Pos
This is the “Z” position that the Software will stop collecting wafer data.

The handler must be now positioned so the beam will be blocked by the last wafer in the
cassette.

Follow the steps performed in the setup of the “Z Map Start Pos”.
Z End Pass 1

This is the “Z” height of the handler to stop the scan (approx. 2 pitch value).
The second pass parameters should be setup using the procedure for the first pass.
Theta Pass 2

This is the start position of the “Theta” motor (degrees) to begin the second pass of the
cassette.

Z Start Pass 2
This is the start position of the “Z” motor (degrees) to begin the second pass of the cassette.
Z Speed

This is the speed the “Z” motor will travel during the scan. This number is “time between
steps” for the stepper motor. The higher the number, the slower the speed.

Z Map Start Pos

This is the “Z” position that the Software will start to collect wafer data for the second
scan.
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Z. Map Stop Pos

This is the “Z” position that the Software will stop collecting wafer data for the second
scan.

Z End Pass 2
This is the “Z” height of the handler to stop the second scan.
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Verifying Taught Positions

Open the “Wafer Data Analysis” screen by selecting “Tools” from the SSEC Process
screen then selecting “Wafer Data Analysis” from the Pull-down Menu.

ZZ Process Machine -- Solid State Equipment Corporation |-_| |_'X
File Edit
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®, Edit - C:\Program Files\ssec\Recipe\300mm. hnd
Ayailable functions

Function parameters F

PSP

To test the scanner parameters, click on “Training” in the “Edit Handler” menu. Clicking
on the “Complete” button will execute a scan of the cassette.

The results of the scan can now be viewed in the “Wafer Data Analysis” screen.

Edit
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Wafer Mapping Data Analysis
The Wafer Mapping Data Analysis form can be used to examine the data obtained
during Wafer Mapping.

It displays the following information:

Black Dots — Expected wafer positions
— Actual wafer data that matches an expected position

Red Dots — Actual wafer data that does not match an expected position

0.024 Stop Position 12.164

w, Wafer Mapping Data Analysis =l 3
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Dispense Arms

General Description

The following description applies to all Arm types. Some Arm types may have
additional parameters and will be described later. Dispense Arms are used to
dispense chemistries onto the substrates. Up to four Arm drives can be located in
the corners of the Process Chambers. On large chambers an additional four Arms
can be located in the corners from above. Each Arm drive typically has a vertical,
Z axis, and one or two horizontal or sweep axes. The sweep axis’s home position
(zero) is against one of the adjacent walls. In the following photo a stream dispense
Arm can be seen along the right side of the Chamber and a megasonic Arm is along
the left side.
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Motion is measured away from the wall in inches along the arc of its swing. The Z
home position (zero) can be either at the top or the bottom of its travel depending
on how the motor properties are configured. The travel of the Z motor may be
restricted due to the Arm type, its size, or other obstructions in the Process
Chamber. Arm motion is typically to sweep across the surface of the substrate
while it is spinning. The sweep can be edge to edge, center to edge, or edge to
center depending on parameters entered and how the specific Arm definition is
written. The dispense can be specified by time, number of sweep, or both. The
Arm sweep motion can be linear or hyperbolic. There are many types of Arms —
stream dispense, spray nozzle dispense, megasonic, high velocity spray, HPC (high
pressure control) spray, single brush, double brush, vertical brush, piranha mixing,
and N2 drying Arms. Arms may have more than one dispense nozzle.

Programming the dispense Arm

9-2

The following example uses a stream dispense. The following recipe editor
Window is typical of most Arm dispenses. It shows an IPA Stream dispense
function and its parameters. The typical sequence of motions is for the Arm to
sweep out to the near edge of the wafer (Start Scan At), move down to position (Z
Height), then sweep across the wafer through the middle (Wafer Center), to the
opposite edge (End Scan At), and then back again. The “Scan Type” can either be
zero (0) for a linear sweep or one (1) for a hyperbolic sweep. A linear sweep moves
the Arm back and forth at a fixed speed once it has accelerated to the defined speed.
A hyperbolic sweep moves the Arm faster at the center and slower at the edges.
The “Scan Speed” defines how fast the Arm sweeps. The time that is spent
sweeping is either defined by a separate “TIME” function that is part of the same
process step or by specifying the number of sweeps. A sweep is one pass of the
Arm from the start position through the center to the end position. A second sweep
would be the reverse — end position, through center, to start position. The “Z
Height” value defines how high above the substrate the Arm is to sweep. In most
cases the chemistry dispensed by the Arm does not turn on until the Arm has
reached the start sweep position and has moved to the Z height. The Arm continues
to dispense until either the TIME has expired or the specified number of sweeps
has completed. Some Arm dispenses, like brushes, may have the chemistry turned
on immediately prior to moving to the start position and remain on until the Arm is
parked back at its rest position. The start, center and end positions can be set so
that the Arm can sweep from the center to the near edge, from the center to the far
edge, from the far edge to the center, or the near edge to the center by making either
the start or end value the same as the center value.
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E, Edit - C:"Program Files' ssec’Recipe’dry cycle spin only.prs - |EI|5|
Available functions Selected functions Function parameters I—
Edit
TIME Start Scan At 2300 "] 4 y e | 2l
AlmostDone ) Del Function |
Paddle Check Wiafer Certer 9.000
DoorCloze =
Coodpen End Scan &t 11.100 Delete Step |
IndDrain
SolDrain Ml Scan Type i] |
Checklac INEETSIED
YacuumOn Scan Sweeps g —
YacuumO
Spind - Il Scan Speed 20 Training |
Megazonic DI T om0
IP2 Strearm 2 -0, Index I
P& Spray 1 1
‘wall Hat DI
B3R P, rStep—————————— M
BSH Ambient DI | 2 of | 2
BSA Hot DI Complete |
] | | » | =
—Recipe —I
ISplnMo:M I Comment | Abort |
Indes | q | )l Status R
Wiew Definition - oK

The parameters above are explained in the photos below. Start Scan At — In this
example the Arm sweeps out 7.3 inches for its home position.

Vé’w\ g

3

’\

Wafer Center — The center position of 9.0 inches is specified but is not used in this
example. The Arm will travel through the center position on its way to the end
position. The center position value is only used when the scan type is hyperbolic

(1).
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End Scan At — The End Scan At position is 11.100 inches. This is the end of the
first sweep.

Scan Type — A Scan Type of zero means that the Arm will sweep at a fixed linear
speed. A Scan Type of one is used for a hyperbolic sweep of the Arm which will
move faster in the center and slower at the edges. The center value being used for
the apex of the of the movement,
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Scan Sweeps — This is the number of Arm sweeps, six, to be made to complete the
process step.

Scan Speed — A scan speed of 20 is relatively fast. The value is the time between
motor steps in milliseconds. Consequently a small value will result in a fast speed
and a large value will result in a slow speed.

Z Height — The Z height of -0.400 inches means that the Arm will move down that
far before it starts sweeping.

The Arm can dispense to a single fixed position, typically the center, by setting all
three positions (start, center, and end) to the same value.

The Arm dispense step normally has a spin function also. Other possible functions
that may be included in the step may be TIME, drain selection, wall dispenses,
back-side-rinse (BSR) dispenses, collection ring activation, and tank management
functions.
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Megasonic Arm

The megasonic Arm has an ultrasonic cleaning head on the end of the Arm. It is
used for mechanically cleaning a substrate using ultrasonic energy to loosen
particles. The head has a clear quartz piece with a hole in the center where DI water
or a dilute chemistry is dispensed to act as a couplant for the ultrasonic energy. Set
the DIW flow so that fluid weeps out the bleed hole near the top of the dome. The
optimal height for the head is 1-2 mm above the substrate — this transfers the most
energy based on the frequency of the crystal, which is approximately 1.5 MHz.
Verify that the Arm maintains this distance throughout a full sweep. On chucks
that have retainers, it is necessary for the Arm to travel to a point inside of the
retainers before moving down to the 1-2 mm height. Care should be taken to limit
the travel so that the head does not hit the retainers. Because the ultrasonic energy
is conducted by the couplant, it actually extends beyond the edges of the head.
Typically, the head is swept to within 5 mm of the substrate edge.

5, Edit - C:'Program Files',ssec’Recipe' dry cycle spin only.prs o ] e |
Awvailable functions Selected functions Function parameters IT
Edit
TIME Megasonic D Start Scan At 800 «l y | e | 2]
AlmoztDone Spind Del Function |
Paddle Check WWiafer Certer 8.800 -
DooClose -~
D ool pen End Scan At 10.800 Delete Step |
IndDrain
SolDrain __Ml Scan Type i] |
Checkiac eeer
YacuumOn Scan Sweeps 5 L |
Y acuumi e
Spind - |l Scan Speed 20 Training |
Megaszonic DI 7 Feight T 560
IP& Stream U Intex I
P4 Spray _ 1
‘wiall Hot DI =
BSR IPA, L —— LI
BSA Ambient DI | 1 of | 2
BSR Hot DI Complete |
[ | | » | =
—Recipe —I
|spinMod4 | Comment | Abort |
Index |u 4 | » | Status -
Yiew Definition o oK

The above function parameters show that the Arm will sweep out to 6.800 inches,
move down 0.660 inches, then sweep across the substrate at a scan speed of 20
through the center position of 8.800 inches to the far edge of the substrate at 10.800
inches for the first sweep, then back to the start position for a second sweep, and so
on until 6 sweeps are completed. Then the head will move up and sweep back to its
rest position. While this is occurring, the substrate is spinning. It is recommended
that the spin speed not exceed 40 rpm for glass substrates. For a 300-mm wafer, the
scan time should be in the 2-4 second range in hyperbolic mode. Hyperbolic is
selected for equal dwell time at the center versus the edge (1,10,700 are typical
parameters). A typical megasonic dispense time is 15-60 seconds.

Also, if so equipped, the BSR dispense should be turned on simultaneously to wet
the bottom of the substrate. The megasonic energy that is transferred through the
substrate can be coupled through the BSR dispense to also aid in cleaning the
bottom of the substrate.
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The following photos show a typical sequence of Arm movements for a megasonic
Arm.

The Arm sweeps out to the substrate...
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...then moves down to the height that is 1-2 mm above the substrate.
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...to the far edge and back.

The factory default settings are for maximum power to the transducer. Therefore,
any changes would decrease power. It is expected the cleaning efficiency will be
proportional to power. Because of this, unless there is damage occurring, full power
is recommended. The DAC ranges and how they are handled in firmware are
outlined in the first table. The second table shows typical ADC values in the off
and active states.

DAC Unit Setpoint | Default | Max
Volts vdc 0-45 32 32
On cycle msec 0-25.5 1 1
Off cycle msec 0-409.5 6 6
ADC Unit Unit off | Unit on (max)
Supply V v dc 40 40

Meg V vdc 0 32
Current amp 0 3.8
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Guidelines for using the megasonic are to keep it in the factory default mode and
to use it with DIW. Cleaners will be equipped with PVA brushes to remove large
particles and with a high-velocity spray (HVS) to remove particles across a
spectrum of thesholds. The megasonic Arm is to be used on smaller bin sizes (< 0.1
um). Accordingly, VPSP considers the megasonic a final cleaning implement used
to refine the defect signature on wafers with limited defects.
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Fan spray Arms function the same as stream dispense Arms. Replaceable spray
nozzles with different spray patterns or flow rates can be fitted into the dispense
heads. These may be polypropylene or stainless steel. The nozzles can be turned
to direct the fan spray pattern in any direction. Normally it is positioned so that the
fan is set parallel to the Arm.

Function parameters

TIME A
Purge Check I
DoorCloze

Doordpen

ChuckM2
ChuckM20f

Spinl0

Al Acid Mix-1 High
Al Acid Mix-1 Low
A Acid Mix-2 High
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BSR Bevel DEHF
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~Step

1| I Pl

[2 of[ 4

—Recipe

I Spintdod10 VI

Index |0 4 | » |
Wiew Definition o

Start Sean Bt 2500
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End Scan bt 8.600

— | Scan Type ]
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w || Scan Speed 10

hdator Speed g
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Edit
Del Function
Delete Step

Insert Step

JUIE

Training

Index [1

N

Stey

Complete
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Status

T

Abort

0K

The parameters show a fixed dispense at 8.600 inches (center) with the Z height at
home. The TIME function is part of this step and will determine how long the Arm
dispenses at the center. The remaining parameters are ignored since no sweeping

occurs.
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High Velocity Spray Arm

The High Velocity Spray (HVS) Arm uses an electronic pressure regulator to inject a
nitrogen into a stream of chemistry to atomize the fluid and spray it with a moderate amount
of pressure. The HVS has a pressure range of 1 — 70 psi. The pressure value is one of
the parameters for this Arm dispense.

The above photo shows an HVS Arm with a Kynar® nozzle, typically used with dilute
chemistries.

This photo shows a Teflon® stream nozzle on the left and a stainless steel HVS nozzle on
the right.
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This high velocity spray example will have the Arm go out to 2.600 inches, will not
change the vertical height, sweep through the center of 8.000 inches to the end at
9.700 inches, for 4 sweeps, at a scan speed of 20 and an HVS pressure setting of 20

psi.
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HPC Arm

The high pressure control (HPC) spray Arm uses an air driven pump to spray
chemistry, typically solvents, at a pressure up to 3000 psi, with a tolerance of +5%
or 50 psi, whichever is greater. This type of Arm typically has two stainless steel
dispense nozzles that can be individually selected. One is a fan spray nozzle and
the other is a needle stream nozzle. The fan spray nozzle can be adjusted to any
angle but is usually turned to be parallel to the Arm. The needle stream nozzle
directs a focused narrow stream of chemistry at the substrate and is located so that
a sweep across the substrate will pass over the exact center. Care should be
exercised when selecting an operating pressure, as the HPC stream can damage
substrates. Also the high pressure can be injurious to your hand or fingers if
working in the Chamber with the pump operating. At high pressures the chemistry
can create a fine mist. The process module should be covered when the HPC is
running and sufficient exhaust should be provided to prevent inhalation of chemical
vapors. Additional parameters specific to HPC dispense Arms are pressure,
maximum and minimum pressures, and maximum and minimum flow rates. The
latter can be used to define a process Window. Refer to Section 4 of the Safety &
Maintenance Manual, HPC Dual-Cycle Pump, for callibration information.

This photo shows the typical dual nozzle HPC Arm with the needle stream nozzle
on the right (nearer) and the fan spray nozzle on the left (slightly behind). It can be
seen that the fan spray nozzle is aligned parallel to the Arm.
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This photo shows a multi-nozzle dispense Arm, from left to right, a stream dispense
nozzle, an HPC needle, an HPC fan spray, and an HVS nozzle.

This function has 12 parameters and requires the following two overlapping
Windows to display all of them.

5, Edit - C:\Program Filesssec\Recipe\TEST. prs

Awailable functions

TIME

Spin

StopSpin

WacDetect

Armnl HPC Fan Solvent
Aml HPC Meedls Solvent
Armnl Hot Used NMP
Al Hat Fresh NMP
Aml HYS Used NMP
Al HYS Fresh NMP b
Am2 Thru Brush used NMF
Az Ovwer Brush uzed NMF
Am3I HYS Hot DI

Am3 HYS Hot DLCO2

AmndL Stream 1PA

Amndl Heated M2

Wall+BSH Hot Fresh Sob.
Wall+B5A Hot Used Solv.

>

Selected functions

Al HPC Fan
Spin

—Step

Function parameters

Start Scan ot 4 500
lafer Certer 9.000
End Sean At 11.500
Scan Type ]

Scan Suweeps 4

Scan Speed 10

7 Height -0.200
HPG Presaure 500
HPC Flow Min 0

HPC Flow bz ]

«|<| >|»|;

Comrment |D efault recipe created by software

BSA Hat DI hs 1 | I ’l
—Recipe
ISpinMod2 vl
Status
Yiew Definition r

Edit
Del Function
Delete Step

Insert Step

JHHS

Training

Index |1

Step

Complete

Abort

R
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5, Edit - C:\Program Files\ssec\RecipeXTEST. prs

Available functions Selected functions Function parameters IT
Edit
THE &) [E Sean Type [ R
StopSpin Scan Sweeps 4 4IDEI [EXiu=T:L
WacDetect -
am1 HPC Fan Solvent Scan Speed 10 Delete Step |
Amnl HPC Meedle Saolvent =
Aml Hot Used NMP M Z Height -0.200
A1 Hot Fresh NMP I ST |
Amnl HYS Used NMP HPC Pressure 500 —
Aml HYS Fresh NMP b -
A2 Thru Brush uged NMF = ||HPC Flows hin i] Training |
am2 Over Brush used MMF Y 7
Am3 HWS Haot DI o Tl Index |
Am HVS Hot DI.CO2 i - ! !
Armrndl Stream [PA =
ALl Heated N2 Step LI
wiall+BSR Hat Fresh Solv. [0 of[7 HPC Pres hfax 1
Wal+BSH Hot Used Solv. | Complete
BSR Hot DI b 1 | I bl -
~Recipe —
ISpinModZ vl Comrnent |Default recipe created by software Abort |
Status e
Yiew Definition I 0K |

The Arm moves out to 4,500 inches, down 0.200 inches, makes first sweep through
center of 9.000 inches to 11.500 inches at a scan speed of 10. It sweeps three more
times for a total of 4 sweeps at a pressure of 500 psi. The zero values for the last
four parameters mean that both the flow rate and the dispense pressure are not being
monitored.

A variation on the multi-nozzle dispense Arm shows (front to back) a high-velocity spray, HPC
needle, HPC fan, and stream nozzles.
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Single Horizontal Brush Arm

The single horizontal brush Arm moves out over the substrate, then moves down to
make contact with the substrate, and rotates while dispensing chemistry. The
chemistry is typically dispensed through the core of the brush and may also have a
spray bar above it that can dispense onto the top of the brush. The brush can rotate
at a specific rpm in either direction. Its rotation can be with the spinchuck’s rotation
or against it for more aggressive scrubbing. It can also simultaneously sweep across
the substrate as it rotates. To keep the Arm stationary, the start, center, and end
parameters should all be the same value. The Z height can be directly specified or
on those Tools equipped with our auto brush height option the brush height can be
automatically determined and adjusted. See the section on the Brush Auto-Height
feature. The brush itself can be a bristle brush or a sponge brush. See the brush
replacement section in the Safety and Operation Manual.

This photo shows the horizontal brush Arm parked at its home over the automatic
brush height lever.
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FEX

Awailable functions Function parameters B
Edit

;'ME ~ EEX 1070 2]

[xllg] -
atop[?pin |End Scan At |1 0.70 Del Function

acDetect -
Arm1 HPC Fan Salvent |Scan tlode |1 Delete Step
Al HPC Meedle Solvent
Al Hot Used HMP __M Gean Speed [=11]
Bl Hot Fresh NMP | | (sgerid STIEry
Al HYS Used HMP W |RPM |EDD 44 4 3 43 —
Al HYS Fresh NP —
A2 Thru Brush used MMF - | Lower REM Lt |155) Training
A2 Over Brush used NMF —
A HYS Hat DI |Upper R Lirmit |250 |_
A3 HY'S Hot DI:CO2 _
fumdL Stream P4, |u=cctru, 1=Cll |1
£rmél) Heated N2 Step .
\wiall+BSR Hat Fresh Sabv. 6 of 1 |BrUSh Height |-U-?UU
Wal+BSH Hot Used Solv.
BSR Hat DI 0] I

Recipe J

Spintod2 - Comment |Default recipe created by software

Status R
Wigw Definition ™ 0K

These parameters show the brush Arm moving out to 10.70 inches, down 0.700
inches, and rotating at 100 rpm in the clockwise direction. The speed is being
monitored to be between 150 and 250 rpm. Since the “Start Scan At” and “End
Scan At” values are the same, the “Scan Mode” and “Scan Speed” parameters are
ignored.
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Double Brush Arm

The double brush Arm moves out around the substrate with one brush above and
one below with the spinchuck stopped. The brushes spin in opposite directions and
then clamp together around the substrate while dispensing chemistry through the
brushes. This rotates the substrate in the chuck retainers. Additional parameters
may be brush clamping pressure, brush rotation speed, rotation direction, maximum
and minimum speeds. Typically the brushes rotate and the chemistry is dispensed
before the substrate is clamped. Positioning the brushes around the substrate may
require several steps for the Arm to reach its final position with spinchuck turning
so that the support posts clear the Arm.

\Fs. h,

This photo shows a double brush Arm for a micro-chamber.

=, Edit - C:¥Program Filesissec\RecipetFullVac02. prs E”E”‘S__(l
Available functions Selected functions Function parameters li
Edit
TIME TIME Brush P “| 4 T -
CheckPaddle i4im 2 D oubl Brish ornprsses | = |
Spirl |trufr 0=CINA=CCN |1 =
StopSpinl -
A1 HPC DI/NHAOH |Brush RPh |1 oo Delete Step
Amnl HPC & BSHPC
A 2 Double Bruzh || Spin Poz. 4510
Arm 3 Piranha I I LS ST
Armn 3 DI Hat Z Height -0.200 e
A 4 N2
ESF DI Amb - | Swesp Pus. [5.20 Training
BSA DI Het |T Br et |0225
Wl DI Amb op Br. Hat. -0,
wiall Dl Hot
Acid_Drain _|Scruh S Pos. |5u_uu ||
Ind_Drainl Step T
1 of[ 6 | |BshEx -0.200

ﬂ j |E><'rt8pin Pos. |45_uu .

Recipe J
Spinkdod1 - Comment |
Status e

Wigw Definition r 0K
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These parameters show that the brushes will start to rotate at 100 rpm in the counter-
clockwise direction, the chemistry will start to dispense through the brushes, the
spinchuck will move to 45 degrees, the brush Arm will swing out 5.20 inches at a
height of'-0.200 inches, the spinchuck will then move to 50 degrees, the upper brush
will move down to -0.225 inches, and the lower brush will clamp with 8 psi of
pressure. When the time specified in the step has expired the brushes will unclamp,
clear the substrate, the spinchuck will move to 45 degrees, the Arm will retract, the
chemistry will turn off, and the brushes will stop rotating.

This photo shows a large double brush Arm in a standard chamber.

This function has 20 parameters and requires the following two Windows to display

all of them.

5, Edit - C:\Program Filesissec\Recipe\Basic clean 2.prs

«|<| >|»|;

Edit
Del Function
Delete Step

Insert Step

JlHS

Training

Index |1

_ ]

Ste

Complete

Available functions Selected functions Function parameters
TIME Pl Eruish 1 SC-1 Eruzh EPM SDD|
Spin ] =1
StopSpin Spin Direction 0
Croor Lock -

Door UnLock Spin #1 In 740
ShieldUp

ShieldDivn || Sweep #11n 6.3
WacDetect

Wacuum = Spin #2 In B9.0
WacOff

Brush 1 DI w || Sweep #2 I 6.8
Brush 1 SC1 -

Brush 2 DI Spin #3 In 100
Brush 2 5C1 -

44 Heated N2 - Siieep #3 In 9.0
Chamber Rinze 5 T —— -

"wall &mbient DI [Tz of[10 Spin #4In 100
BSA 5CA

BSE DI | 4 | I ,l L Scrub Pos. 9.00
—Recipe

ISpinChamb1 vl Comrment |Default recipe created by software

Index |u | | » | Status

Yiew Definition I~

I

Abort
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F)5&X
Available functions Selected functions Function parameters it
Edit
gL"i"nE » Brish Height |0.200 W« oy oA
gtopSLpink |Scrub Tirne | a5 Del Function
oor Loc -
Door UnLock |Spin #5 Out |1 0o Delete Step
ShieldUp
ShigldDwn _|Su1|eep #5 Out |9_D Insert Ste
L P
WacDetect
Wacuum |Spin #5 Out |1 0.0 ——
WacOff
Brush 1 Ol - || suesp #5 out 6.8 Training
Brush 1 5C-1 |S o |59 7
Bruszh 2 DI pin . ,_
Brush 2 5C1
A4 Heated N2 _|Sweep #7 out |5_1
Chamber Rinse = Step - 4
“wiall Ambiert DI 2 of [ 10 |5P'" #3 Out |?"4-U
BSA SCA
ESR DI 3 A o |Su1|eep #5 Out |D.D =
Recipe J
SpinChambl - Comment |Default recipe created by software
Status R
Yiew Definition r 0K

The above parameters show a counter-clockwise brush rotation speed of 300 rpm
at a brush height of 0.200 inches. The numbered positions are instructions for the
spinmotor and the Arm sweep motor to move so that the Arm can swing out
perpendicular to the substrate so it is over the spinchuck centerline.
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Vertical Rotary Brush Arm

Similar to the operation of the megasonic Arm, the vertical brush Arm moves out
to a position inside of the retainers, travels downwards to contact the substrate, and
then sweeps while the brush rotates and dispenses chemistry and the chuck rotates.
Additional parameters may be brush rotation speed, brush rotation direction,
maximum and minimum speeds. This Arm may also have an auto brush height
option.
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Heated N: drying Arm

This small Arm typically is set up to make one sweep from just past center to the outer
edge while the substrate is spun dry at a high spin speed.

The Arm’s rest position is usually under and behind a cover that is mounted on the back of
the Process Chamber door.
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Wafer Flip Arm

The wafer flip Arm is used to flip a wafer over while it is in the Process Chamber
so the opposite side can also be processed. The Arm has an extension that rotates
with a vacuum port to hold the substrate. The spinchuck stops, the Arm sweeps out
so the extension is under the substrate, the vacuum is turned on, the Arm lifts,
sweeps to clear the spinchuck, inverts the substrate, sweeps back over the
spinchuck, moves down, and releases the substrate onto the spinchuck. Then it
moves up and sweeps back to its rest position.
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This function has 12 parameters and requires the following two Windows to display

all of them.
B, Edit - C:\Program Filesissec\Recipel3 inch flip only. prs
Available functions Selected functions Function parameters li
Edit
TIME Spin Pos. “w < »imm]| - -
CheckPaddle ooin Pos proon  «| | > w4 Del Function
Spin |z Under |u_uuu =
StopSpini -
Arm1 Flip Top to Back |Sm.|eep [ |?_450 Delete Step
ArmZ Bruzhit! Surf.
Armi2 Bruzhitl Flush M| Flip Pad adj. 0.000
a3 Brushi#2 Suf, | | IS
Arm3 Bruzh##2 Flush |Z To Wafer |D_240 —
Armd HPC 10 zec.
&mé HPC Top + BSR = | i ign 1 |32.000 || Training
BSR C: DI B D
BSR D: DI 0 Flip Fos. . ,_
wall DI =
TCFill Tk1 | Flip Sweep Pos. |‘] aan
TSFill Tk Step -
o BRI | el
I .
TWwFill Tk2 ﬂ j | Flipy ey, |1 g0.000 j
Recipe
S pintdod - Comment |
Status SRR
Wiew Definition r 0K

=, Edit - C:¥Program Filesissec\Recipel3 inch flip only. prs

=

Available functions Selected functions Function parameters li
- Edit
ELMEkP ” Al Flip Top to Back | Flipr Pad adj. |D.DDD| 44 4 » » j
eCKFaddle .
Spint |Z To Wafer |D.24D Del Function
StopSpini -
Arm1 Flip Top to Back |Spin Llign #1 |32_DDD Delete Step
Armn2 Brush#1 Surf. | |
A2 Bruzhitl Flush M| Z To Flip Pos. 0.800 Insert Ste
L P

Arm3 Brush#2 Suwf.
Arm3 Bruzsh#2 Flush | Flip Sweep Pos. |1 .ono e
Arrnd HPC 10 zec. —
Amé4 HPC Top + BSF = | srin i 22 |32.000 Training
BSA C: DI
BSF D DI | i deg. |160.000 M
‘wall DI
TCFill Tk1 _|5WEEP Pos. |?.450
TSFill Tk1 Step
TCFil Tk2 1 of[ 5 |2 To Ghuck |0.550
TSFill Tk2
TWFil Tka Kl i =

Recipe —

S pintdod - Comment |

Status e

Wiewr Diefinition r oK

The spinchuck stops at 32 degrees. The Arm sweeps out to 7.450 inches, moves
up 0.240 inches, secures the substrate with vacuum, moves up to 0.800 inches,
sweeps away from spinchuck to 1.000 inches, flips 180 degrees, sweeps back to
over spinchuck, moves down to 0.550 inches, releases the substrate, and returns to
its rest position.
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Wall Dispenses

General Description

The process modules may have one or more wall dispenses. The wall dispenses
are simply stream nozzles that are used to wet the top of the substrate. They are
typically fixed in place on adjustable mounts. Depending upon the fluid dispensed
they may be assembled from either plastic or metal parts. The dispense stream is
normally directed to hit the substrate before the center so that the spinning substrate
will distribute the fluid over the entire surface. Most Tools have the stream flow
adjusted to minimize the amount dispensed yet still fully wet the substrate. This is
done by using fixed restrictors in the fluid path. The stream can also be adjusted
by the use of needle valves or by adjusting tank pressure.

Wall Dispenses for Cleaning Tools

Tilt Adjustment Bolt

-
' -
.\
Wall Dispense Block
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The above photo shows the wall dispense for a cleaning Tool. The horizontal sweep
direction can be adjusted by turning the square base of the dispense bracket with a
wrench. The height is adjusted by adjusting the vertical tilt using the bolt that holds
the dispense block to the bracket. The fluid exits the fitting through a 3/16” tube
which has a length of 1/8” diameter tube inserted into it to better direct the stream.
The smaller tube also increases the pressure of the dispensed fluid. This wall
dispense is mounted on an Arm cap in the corner of a micro-chamber.

Wall Dispenses for Etch Tools

This photo shows the wall dispense for an etch Tool. The direction can be adjusted
as in the previous example. This wall dispense hangs from the rear shelf piece of
an M3 chamber.

9-36 23 September 2019



psp WaferStorm® & WaferkEtch® Operation Manual
Section-9: Hardware

Veeco

Wall Dispenses for Solvent Tools

This photo shows the wall dispense for a solvent Tool. The direction can be
adjusted as in the previous examples. This wall dispense is mounted on an Arm
cap in the corner of a micro-chamber. Notice that all the parts are made from
stainless steel.
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Programming Wall Dispenses

Wall dispenses are easily added to any process step as there are no parameters
associated with them. They are turned on for the duration of the step as specified
by the Time or number of sweeps if a dispense Arm is being simultaneously used.
The minimum wall dispense step typically has a Time function and a Spin function.
The following example has the IPA wall dispense and the IPA back side rinse
dispense on for 20 seconds while the substrate spins with the fluid directed to the
IPA Drain.

=, Edit - C:\Program FilesisseciRecipeXWall. prs

Selected functions

Sping

i all P2,

BSH P& -
IP&, Drain

Awailable functions Function parameters

Edit

TIME ~
Purge Check

DoorClose

ExhaustOpen

ExhaustClse

M2 Purge

Spin2

Al HPC Fan Hid, Salvl

Armnl HPC Needle Solvl

A HPC Fan Hid, Saolv2

Am2 HPC Meedle Salv2 -

A3 HPC Fan Hid, Solv3

A3 HPC Needle Saokv3

Arrnd [P4

Armnd Heated N2

BSH IPA

wall P,

Chamber Ringe IPA

Salvent Drain v
Recipe

Spintdod2 -
<]

Wiew Definition ™

| Tirne [sec)

e

W« v -

Del Function
Delete Step

Insert Step

Training

Step
¥ oof| g
Kl i
Comment |Salvent process

Status

HISIIE

The following example here has the Wall DI dispense on while the substrate spins,
the chuck backside N2 is on, the back side rinse DI is on, and while the Arm3 DI

makes 10 sweeps, with the fluid directed out the Industrial Drain.

=, Edit - C:¥Program FilesisseciRecipeMWall.prs - changed

Auvailable functions

Selected functions

Function parameters

TIME ~
Purge Check

DoorCloge

Doordpen

Chuckh2

Spind

EPDGetRef

EPDRun

EPDRurivw ait

A Acid Mis-1 High

Al Acid Miv-1 Low

Amg acid Mis-2 High

A2 Acid Mis-2 Low

A3 DEHF

Amna DI

Am3T.C.SCA

BSR Bevel Acid Mix-1

BSH Bevel Acid Mix-2

BSR Bevel DI:HF b
Recipe

Spintdadd -
<]

Wiew Definition ™

gEiLTCSsz |Start Scan At |5.BDD|
Al . |U1IaferCenter |9.500
Industrial Dirain |End Sean At |1 3.200
1 | Scan Type |D
|Scan Sueeps |1 1]
- |Scan Speed |1 0
|hu101nr Speed |9
_|hu10110r.ﬂ.ccel |9EIU
Step
5 o6 | [T o000
K I

Wl | vim]| =

Comment [Etch process

Status

Edit
Del Function
Delete Step

Insert Step

Training

HISIIE
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Back Side Rinses (BSR)

General Description

The process modules may have one or more back side rinse dispenses, hereafter
referred to as BSRs. The BSR dispenses are simply stream nozzles that are used to
wet or rinse the bottom of the substrate. They are typically fixed in place on
adjustable mounts. Depending upon the fluid dispensed they may be assembled
from either plastic or metal parts. The BSR nozzles are typically in plumbed in
pairs spaced such that when they both are on one of the streams will always be
contacting the substrate. The BSR stream is normally directed to hit the substrate
before the center so that the spinning substrate will distribute the fluid over the
entire bottom surface. Most Tools have the stream flow adjusted to minimize the
amount dispensed yet still fully wet the substrate. This is done by using fixed
restrictors in the fluid path. The stream can also be adjusted by the use of needle
valves or by adjusting tank pressure.

BSR Dispenses for Cleaning Tools and Etch Tools

Back Side Rinse Dispense Nozzles (BSRs)

This photo shows the pair of BSRs for a cleaning Tool. They are spaced 120
degrees apart. The mounting brackets are horizontally mounted tangent to the spin
chuck. The vertical angle can be adjusted by loosening the bolt that holds the
dispense nozzle block to the bracket, swiveling the nozzle, and then re-tightening
the bolt. Notice that the parts are made from plastic — typically either Teflon or

polypropylene.
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BSR Dispenses for Solvent Tools

|

This photo shows the pair of BSRs in the final clean module for a solvent metal lift-
off Tool. The dispense direction can be adjusted as in the previous example. Notice
that the parts are made from stainless steel.

This photo shows a module with two pairs of BSR nozzles to dispense two different
solvents.
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Programming BSR Dispenses

BSR dispenses are easily added to any process step as there are no parameters
associated with them. They are turned on for the duration of the step as specified
by the Time or number of sweeps if a dispense Arm is being simultaneously used.
The BSR is typically used during rinse steps but may also be used to keep the
substrate wet or minimize any wrap around from the fluid being dispensed onto the
top of the substrate. The following example has the IPA back side rinse on along
with the Wall IPA dispense for 20 seconds while the substrate spins with the fluid
directed to the IPA Drain.

=, Edit - C:\Program, Fileskssec'RecipeiBSR. prs

Available functions Selected functions Function parameters

TIME i
Purge Check & Spin2 |T|me fe2c) |EU'U & & J

DoorCloze whall [P Del Function
ExhaustOpen BSF IPA ]
ExhaustClze 1P, Dirain Delete Step
M2 Purge

Spind

Armnl HPC Fan Hid. Sol1
Arml HPC Needle Sol
Arme HPC Fan Hid. Sobe2

Edit

Insert Step

Amn2 HPC Needle Solv2 -
Am3 HPC Fan Hd. Sobe3
A3 HPC MNeedle Sakd
Armnd P4

Armd Heated N2

BSF P4, Step

wiall IPA, 5 of| 8
Chamber Rinse [P4

Solvert Drain b ﬂ J ﬂ J

Recipe
Spintdad2 A Comment |Lift-0ff process
Status

JTEIIE

Wiew Definition ™
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Chamber Rinse

Introduction

The “Chamber Rinse” function is used as a “Post” Process Chamber/Module
cleaning Tool. Chamber Rinsing is performed using multiple fixed wall mounted
Fan or Cone Pattern spray nozzles. Nozzles are mounted at the top of the Chamber
or under the Chamber lip/overhang. These locations achieve the best coverage of
the Chamber Wall, Dispense Arm, and Spin Chuck surfaces.

Figure 53 Micro-chamber Chamber Rinse nozzles. (Another pair is mounted on the opposite side.)
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Figure 54 Micro-chamber Chamber Rinse nozzles on extensions

Figure 55 M3400 Series Chamber Rinse Nozzles in ceiling of chamber
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There are some Spin Chuck designs which block full Chamber Rinse spray
coverage. In these situations there may be additional spray nozzles mounted below
the Spin Chuck to allow Chamber Rinse coverage of the back side of the Spin
Chuck and shielded Chamber areas.

Chamber Rinsing chemical can consist of plain DIW or a Dispense Tank supplied
solvent (like IPA or Acetone). Etch and Develop processes typically use DIW,
Solvent Strip and Liftoff IPA, and Spin Coaters Acetone. Ideally the Chamber
Rinse process should run long enough to thoroughly wash/rinse the Chamber Walls,
Dispense Arms, and Spin Chucks of any residual process chemical or particles.
Chamber Rinsing is user selectable as an “optional” or “automatic” function and
can be triggered to run in a variety of ways. However, the user/operator must fully
understand that limitations in the Tool design may not allow the Chamber Rinse
function to be operated under certain conditions. Some of the factors which may
limit Chamber Rinsing include chemical supply or chemical waste drain recovery
tank capacities. In these cases it may necessary to include programming steps that
would assure adequate rinse chemical supply and rinse chemical drain capacities.
There are also instances where Chamber Rinsing would leave the Chamber in a
“Wet” condition. Chemical or DIW residue from the rinsing process could
compromise the succeeding process recipe. In these cases “Automated” Chamber
Rinsing may not be suitable and may require manual activation as part of a
Preventive Maintenance schedule, allowing sufficient time for the rinsing agent to
dry/evaporate before continued production.
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Programming

As mentioned earlier, Chamber Rinsing can be triggered to run (rinse) in several
ways:

1. As part of a “Process” Recipe step.

=, Edit - C:\Program Files\ssec\Recipe\Rescue Wafer.prs - changed

Awailable functions Selected functions Function parameters IT
it

Y acuumi ff PN Chamber Rinse DI ;I =
Wacuum B D -
Spind Del Function
Armz2 DI -
A2 HYS DI.CO2 Delete Step
Prime &m3 CU Etch
Arm3 CU Etch L

4Nz Insert Step
BSR DI
whall DI

I/ Dirain - Training |
T ankDrain =
Chamber Rinze DI b Index I
EFDGetR ef | | !
EPDRun
EPDRuriv/ it L &l
Rinse After Abort Step I g of I [
TbFillTk1 = Complete |
TwFillTk1 v 1 | | ’l -
" Recip E

[Spintadi -] Comment | Abort |

Status RS
View Definition o oK |

The operator would include the “Chamber Rinse” “Function” in one or more steps
of a “Process Recipe” teach. Each wafer (in a cassette of wafers) would be subject
to the Chamber Rinse. In other words, every wafer would be sprayed with chemical
or DIW by the Chamber Rinse dispense.

2. As part of a “Purge” Recipe step.

5, Edit - C:\Program Files\ssec\Recipe\AlIChkCInHVS.prg - changed

Ayailable functions Selected functions Function parameters li
Edit

M2 0if B PN Chamber B ) ﬂ =
Wacuum D | - |
YacuurmOff LE ZLTHTET
Wacuum B -
Spinl Delete Step
Am2 DI
A2 HYS DECOZ2 L Insert Step

Prime &rm3 CL Etch

Am3 CU Etch
AA N2
B3R DI = A Traini |
‘wiall DI — =
wiDirain Index I_
TankDrain |- !
Chamber Binge DI
EPDGetRet (Step BILE |
EFDRun ] | 7 of | 7
EPDRuri it Complete |
Rirse After bort Step bt 1 | | 4 | ﬂ
~ Recipe
ISpinMDd'I vl Comment | Aot |
Status e

View Definition r 0K |
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The operator would include the “Chamber Rinse” “Function” in one or more steps
of a “Purge Recipe” teach. In most cases there are no wafers in the Process Chamber
when Chamber Rinse occurs as part of a “Purge” recipe step. Purging does not
occur when a Tool is actively running a normal “Process” recipe. Auto Purge is a
requirement when DIW is used for Chamber Rinsing or bacteria growth will occur
in the Chamber Rinse DIW plumbing lines.

3. As part of a “Handler” Recipe step.

TIY hnd haneed

Awailable functions Selected functions Function parameters ’T
it
Plch od3P2 ~ J =
PlchoddP2 B -
Spirkod3 L2 ZCTENIT
Spintdodd -~
Fickhod3Pd Delete Step
Fickhod4P4
PleLP1P4 -
PlcLP2P4 LY
Start —
PrgeChem
FinFillTE1 - Training
FirtafaitTk1
FinFillTk3
FirtwfaitT k.3 |-
FirFillTk4
Firiw/aitT kd Step
T ChamRi 1 2
arnHinse —
Finish L ﬂ J j
Recipe J
Handler - Comment |
Status -
Wiew Definition - 0K

In this case the operator would include a “Chamber Rinse” “Tool Bar Button™ step
at the beginning or ending step of a Handler recipe. The Chamber Rinse would only
occur ONE TIME either at the end of, or at the beginning of a cassette of wafers,
unlike the example above where it occurs for each wafer. A preprogrammed
“Chamber Rinse” Toolbar Button would have to exist in order to be used with the
Handler recipe. In most cases there are no wafers in the Process Chamber when
Chamber Rinse occurs as part of a “Handler” recipe “Tool Bar Button” step.
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4. As part of “Maintenance Counter and Alarms”.

#F Maintenance Counters and Alarms

. Count I‘Nafer j . Count IE‘.asseﬁe j IT Count I Cazsette j
Dione |135u1 Dione ||;| Daone |:j|
Action every |-1|;|u|;| Action every |3 Action every |;:
Mext action at |1gq.|:|1 Mext action at |3 Mext action at |::
Automatic Repeat I3 Automatic Repeat I3 Autornatic Repeat 3
— Action — Action —&ction
IWaming ;I IBu Fily - INot konitored j
— Toolkar Button——— | /~ Toolbar Button — Toolhar Button
I Maone ;I I ChambRinze ;I I Mane ;I
—Message —\Nl.gssage rhessane
Check lift ping pedestalz for
“Wear
Calc Calc Calc
on Clear ‘ Next on Clear Next Off ‘ Clear i

The operator would include the “Chamber Rinse” “Tool Bar Button” option in one
or more counter “Action” Pull-down Menu choices. In most cases there are no
wafers in the Process Chamber when Chamber Rinse occurs as part of a
“Maintenance Counter and Alarms” “Action” selections.

5. When a pre-configured “Chamber Rinse” Tool bar Button is manually
actuated.

e—————

vl |

)

FedircTivw ReecircOff PrgeChern | ChamberRinse
Toolbar Status I User l(_:u-ntrﬂl Status
| s ' Off- Line

el

Tool Bar Button can be activated in several ways some of which have been
described above. Manual Tool Bar Button actuation cannot occur when the Tool is
actively running a Process recipe. Wafers may or may not be present in the Process
Chamber when a Manual Tool Bar Button request (actuation) is made. Damage to
production wafers can occur with some devices if the Chamber Rinse function
occurs while a wafer is present in the Process Chamber.
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N2 Heaters

Purpose

N2 is a very dry gas that is used to dry wafers (much like the air blower in a car
wash) before removing them from the Chamber. However, when N> is sprayed
through a nozzle, adiabatic expansion (absence of heat transfer) cools the gas
abruptly (Figure 56).

- -

R

- F D g

N> dispense wand

Figure 56 N: dispense wand

The relative difference in temperature, between the process in the Chamber and the
cooled N2, causes water vapor in the Chamber to condense on the dispense wand,
and then to drip on the drying wafers. Heating the N> before it enters the Chamber
prevents condensation from forming. Heating the N> also allows it to absorb more
moisture, thus drying the wafers faster.
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Discussion

Only one N heater is used per chamber, but multiple N> heaters may be used in a
single Tool.

N heater

Heater wiring connection box

Continuous bypass line

N, valve

Figure 57 N2 heater with the protective cover

The continuous bypass line (Figure 57) allows at least a minimum of N2 (~70ml/min
@ 60 psi) into the heater if there is a problem with the N> valve.
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Regulator knob settings

On the regulator panel (Figure 58), there is also a knob that is used to adjust N»
pressure to the heater on its way to the dispense Arm.

CW = INCREASE CCW = DECRE

HEATER 1-2 STATION 2.3
N2 N2
60 P35I MAX 60 PSI MAX

Figure S8 Regulator panel showing a Heater N2 knob (may also be labeled Dispense N2)

Pneumatic pressure should be set as low as possible, while still achieving dry
wafers at an acceptable output rate. A setting as low as 5 psi is feasible, with a
maximum of 60 psi.

Decrease the pressure if particle counts are increasing, as a higher pressure can stir
up particles within the Chamber.

Increase the pressure if particle counts are not a consideration for the process, while
increased wafer throughput (from faster drying times) would be beneficial.

Related N2 Heater Discussion

For a discussion of heater settings terminology and generic diagnostic Software
Windows, see Heater Controller Module 1000854 in Section 4 of the Safety &
Maintenance Manual.

For a Heaters configuration Window and a description of settings and errors, refer
to Heaters in Section 5 in this (Operations) manual.

For the Heater 1000854 diagnostics Window, refer to DSP Diagnostic in Section 6
in this manual.
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N2 Heater Properties Window

. Heater Properties

Mode 1 Heater LJ
Inltlal Temp ]1 20
[Ll:u Temp 1EI
HiTemp |135
|E andwidth |10
| Pulze Or Time ]1
|Pulse Off Time |2
[Set Temp Offset 1|:|
EnCode |5313 =

‘ ternoeratire ot of
Al emperatiine o

Veeco | »

|ErLevel ]Enmplete Cassethe j
ErrLink ]

ErnOnDelay ]EI

ErrEiLitton | Lj
ErrButtnnMnde l.ﬁ.lways lJ
[Giain |

| Dffset 0

‘ Save ‘ Canicel

Figure S9 Typical heater parameters for an N2 drying Arm

The values in EEPROM are calibrated in the factory using special calibration
equipment and should NOT be altered under any circumstances.
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Etch Station-SRD/Module/Chamber

Each Etch-SRD module consists of an enclosure “chamber” with up to three
motorized dispense Arms/nozzles (Fresh HF, Used HF, DI Water, or Megasonic).

Dispense arm drive
(sweep)
mechanism.

Each of the motorized dispense Arms can be controlled or programmed individually
to follow a recipe consisting of dispense time, flow rate, and sweep profile/position.
There is also one fixed dispense for back side rinsing with DI water. The BSR
dispense can be utilized in its own individual dispense step or in conjunction with
the motorized Arm dispenses.

The Chamber is accessed through an air actuated door (cylinder drive). The Etch
chamber drain can be controlled/selected by using a motorized rotary valve, thus
allowing different disposal/recycling schemes.

Wafers are delivered through the Chamber door opening by a robotic handling
system. Wafers are delivered to and held on a fixture called a “Chuck”. The Chuck
consists of four horizontal posts called “pedestals” with a vertical retainer called a
“pedestal base”.
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Megasonic  dispense

arm/head assy.

9-56

Pedestal
Pedestal Base

Retainer

BSR nozzle

Each pedestal contains a vacuum port which is used to sense the proper positioning
of the wafer by the handler. An error is generated if one or multiple pedestals are
uncovered by the wafer before processing begins. The Chuck is rotated at its base
with a AC servo motor (spin motor). Spin speed and duration are programmable
parameters.

Teaching and editing a process recipe using the SSEC process editor is a relatively
straight forward process. The teach process involves picking specific tasks
(“available functions™) from a Pull-down Menu.
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]
il
b

=101 x|

Awailable functions Selected functions Function parameters r
I Edit

e I Tirne,sec 10.0 5509053005505 0c3003 ! ‘ Al

oorldpen pin -
DoorClozel Arm3 DI Del Function |
Dirain to HF wasle 1BSR DI e

Dirain to Ind. Drrain to Higwaste Delete Step |
Drrain to Tank

Spinl

StapSpinl Insert Step |
YacDetect] . S
"W acuum Selected Function

E?I‘ﬁ'IDTSB hF | Functions parameters Iraining |
&2 Fresh HF displayed displayed here. wafer [T
Am3 DI =l here. -
~Recipe—— ~Step Step

SpinMod! - I 1 (ef] 7

I pre J Complete |
Index [o 4 | » j | » -

View Defiition [ Camment | oK

/

Etch-S
name

RD Station/Module/Chamber Recipe Recipe Step number

23 September 2019

These tasks become part of a “Selected function” list, which is a list of
functions/actions that will happen together in a particular process step. In the
example above, we will use Arm 3 DI water, while we dispense DI Water from the
BSR (back side rinse), with the Drain Diverter indexed to HF waste, for a duration
of 10 seconds. Only the highlighted “Selected function” (in blue) will display
“Function parameters” in the “Function parameters” Window.

In the example above, “Time” is highlighted, so only the time parameters are
displayed. A complete process program is built by adding steps (“Insert step”) and
then adding the appropriate available functions to the blank “Selected functions”
Window. Editing a process consists of deleting steps, inserting steps, adding
available functions to an existing step, or deleting selected functions from a process
step.
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Recirculator Cooling Fluid Acid
Migration

On Tools with heat exchangers that use certain acids, the acid can permeate the
Teflon tubing from the chemistry dispense lines into the cooling fluid. Nitric acid
(HNO3), Hydrochloric acid (HCI) or acid mixtures that contain either of those are
prone to this permeation. After several days the pH of the cooling fluid in the
recirculator can reach an acidic pH. To alleviate this condition the cooling fluid
paths have an adjustable needle valve that is opened slightly to bleed off some of
the fluid so it can be replaced by the recirculator’s autofill capability.

/ Heat Exchanger

Needle valve —

/ Process Fluid (orange)

Recirculator ﬁ
Cooling  Fluid \ I
(violet)

Plumbing Diagram section showing typical Heat Exchanger plumbing
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DI-CO2 Tank 1/0O Conirol

This document describes how to configure the Software and Tank I/O module to
control a DI:CO> tank to maintain a set resistivity. The setup requires PE version
7.55.21 or later and the Tank I/O module requires firmware version T262 or later.

There are two types of tanks used to maintain resistivity—the stainless steel, and the
PFA tank. Configuration is identical in the Software for both types. The hardware
and physical differences are discussed in Section 4 of the Safety & Maintenance
Manual.

Software Setup

The Toolbar recipes for filling (i.e., “Fill Tk1” ) and maintaining resistivity level
(i.e., “Tk1 PSI”) are no longer used and must be removed from all definition files.
The same is true of any button links to “Empty”, “Not Full”, and “Resistivity out
of range” conditions.

A single Tank I/O Module can be used to control, at most, two DI-CO> tanks, and
can only be configured as using Tank Index “0” and/or Tank Index “1”.

Configure Tank I/O Module on DSP Diagnostics
Window

Tank 1/O Tab
The DI-CO tank MUST be configured as Tank Index 0 or 1 (Figure 61).

(3 D5P TMS320F2808 Diagnostics (Tank I/O)

Eile Commands

Address Wersion - Status

42 «|||[T255 0| 00 [Online 0K |
DSP Commen | Tank 170 | EEPROM ]
k. | Sensors | Solenoids Level/Resistivity A/D | Fulzed Flow Meters | Analog Channels
( Index |Yeort | Refill | Empty| Low [ Ful | N2 [4ent| Fil |Flow Out| SCL| SDA| COC Type | Counter (In) | Rate [Out) | Scale | Flow | Pressure
0o Yo | - | - | - D03 P20 P24/PIO -] - - - - - | - B |

Figure 61 DSP Diagnostics Window

23 September 2019 9-61



WaferStorm® & WaferEtch® Operation Manual \’bCC(j PSP
Section-9: Hardware

Sensors

Empty Sensor (optional)-Typically, there is no Empty sensor on the current
design of DI-CO; tanks. However, if one exists, it should be configured here. In the
example above, it is disabled.

Low Sensor (optional)-Typically, there is no Low sensor on the current design of
DI-CO; tanks. However, if one exists, it should be configured here. In the example
above, it is disabled.

Full Sensor (required)-This must be set to the port and bit of the Full sensor in
the tank.

If a Low sensor is present, the tank will start filling when the Low sensor is not
satisfied and stop filling after the Full sensor is satisfied. If there is no Low sensor,
but an Empty sensor is defined, the tank will start filling when the Empty sensor is
not satisfied, and stop filling when the Full sensor is satisfied. If no empty or Low
sensor is present, the tank will fill when the Full sensor is not satisfied, and stop
filling when it is satisfied.

Currently the only configuration that exists for new systems is a single Full sensor,
which is either a Float switch for the stainless tank, or a Fluid Present switch for
the PFA tank.

Solenoids

N2-Set to port and bit of the N> valve.
Vent—Set to port and bit of the Vent valve.
Fill-Set to port and bit of the DI Fill valve.
All of the above MUST be configured

Solenoids

| N2 |went| Fill |Flow Out
P20 P24 P30

Analog Channels

9-62

Pressure—Set to the pressure transducer ADC port
After the Tank is set up, click the “Send To Module RAM” button

Send to Module
Fiéukd

Click “Save Module RAM to EEPROM”.

Save Module Rak
to EEFROM
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EEPROM Tab

Click on the EEPROM tab of the DSP Diagnostics screen. The following values
must be configured.

DI:CO2 Sensar Polarity ’W

ClECOE Tkl CO2 |22

DICOZ Tk ResistValve |Dizakled
DECOZ2 Tk ResistADC |1
DICO2 Tk Filter Constant |14

DECOE Tke COZ |\Dizaklad

DI:C0O2 TkZ ResistVale \Dizakhlad
DECOZ Tke ResistADC 15

DECO2 Sensor Folarity \noFF

DI:CO: Sensor Polarity—Polarity setting hexadecimal value for level sensors in
the tank. Set to either 0000 or OOFF to reverse polarity of the level sensors. For both
the stainless and PFA tanks currently being used, the default setting should be O0OFF.
Bits are set to “1” to reverse the polarity of the sensors as shown below:

TR

Bits 8-15 not used

Bit 7 Tank2 Full Sensor Polarity
Bit 6 Tank2 Low Sensor Polarity
Bit 5 Tank2 Empty Sensor Polarity
Bit 4 not used

Bit 3 Tank1 Full Sensor Polarity
Bit 2 Tank1l Low Sensor Polarity
Bit 1 Tankl Empty Sensor Polarity
Bit 0 not used

DECO2 Tkl CO2 |2 2

DI:COZ2 Tkl ResistValve |Disaklad
DICOZ Tkl Resist ADC 11
DI:CO2 Tk Filter Canstant |1 4

T

DI: CO2 Tkl CO2-Set to the port and bit of the CO> valve.
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DI:CO2 Tk1 Resist Valve—(Optional) Set to the port and bit of the valve that leads
to the resistivity monitor if not already inside the tank.

o Stainless tank—The resistivity monitor is inside the tank; it is not used and
should be “Disabled”.

o PFA tank—Optionally, set to port and bit of valve to resistivity monitor.
Testing has shown disabling this valve will result in tighter control of the
resistivity in the tank due to shorter lag times, but could also result in
excessive chemical waste when the tank remains pressurized for extended
periods of time when not in use. Recommended setting is “Disabled”

o Tank w/Recirculation pump-If a recirculation pump is present, set to the
port and bit of the valve that enables flow through the pump and the
resistivity monitor.

J If no pump or valve is present set to “Disabled.”

DI:CO2 Tkl Resist ADC—Set to the ADC port of the Contact Resistivity Monitor.
This will typically be either 10 or 11.

DI:CO2 Tkl Filter Constant—Set to one of the following two values:

o Stainless tank—Set to 14
. PFA tank—Set to 16
. Tank w/Recirculation pump—Set to 14

If a second DI:CO; tank is configured on Tank Index 1, configure the settings for

Tank2.
After all settings are correct, click the “Save to EEPROM” button.

Save To
EEFROM

Click the “Reset/Restore EEPROM” button.

Rezet/Restare
EEFROM
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Configure an ADC to monitor Resistivity for each Tank

-

§
By ADC Properties S

Tank#Rezizt
liaz Tank1 Resistivity Dw:CO2
Enabled True =]
ddress 45
Port 10 ‘
|lzage Marmal &0 ;I
Tirner [nit 0ff ;I
Dikf. Mamel ;I
Dikf. Mame2 ;I
bdin 100
EH 200
P ode Contact Besistivity j
Filker Mone Zl
Fain 278
Offzet 344
E wporent 1
Cecimals 1]
itz kOhmdcrm
EnCode 1216 =
ErCode Text Reziztivity bMoritar Error
EnLevel Mot Monitored ;I
ErLink
ErrStationlizt
Er0nDelay 1]
E B utton ;I
E B uttontdode Fiurining ;I
SECS SWID ]
Save Cancel

Figure 62 ADC Properties Window

23 September 2019

Figure 62 shows the standard configuration for
a contact resistivity monitor, used to monitor
the resistivity in the tank.

Port = 10 or 11 and should match the value
DI:CO:2 Tkl Resist ADC or DI:CO:2 Tk2
Resist ADC from the EEPROM Window.

Mode = Contact Resistivity

Current Gain/Offset for new systems

PFA tank

Gain =0.1218 Offset =-15

Stainless tank Gain = 2.78 Offset = -344

NOTE:

Above settings are generic
calibrations that will provide
accurate readings of resistivity.
To achieve the maximum level of
accuracy, request the document
“DI-CO2 Tank Resistivity
Calibration Procedure.pdf” from
VPSP Tech Support.
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Configure a DAC to Set Resistivity for each Tank.

B DAC Properties [
Tank#Rezizt

liaz Tank 1 Resistivity DI'w:CO2
Enabled True ;I

ddress 45
Fort i || Port=Tank Index (0 or I are valid)
[EET] 278
Offset -370 NOTE: This is not the same as ADC port
E sponent 1
Decimalz 0 PFA Gain = 0.1218 Offset =-15
Units kD hmem Stainless Gain =2.78 Offset =-370
Mode Contact Resistivity ~I|| NOTE: DAC Gain must always match ADC
Irit Setting 0 T Gain. DAC Offset will typically be
T e Tl ;l a larger negative number than

ADC offset.
Save Cancel
Figure 63 DAC Properties Window Mode = Contact Resistivity
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In addition to the standard N> and Vent valves, create a solenoid for CO; and, if
necessary, the recirculation pump or resistivity valve for each tank. It is VERY
IMPORTANT that the Initial On property = False.

l 5 Solenoid Properties M [ (5 Solenoid Properties ﬂ
|[Name Tank#COZ  ~|[1 ~|| [[Name Tark#Pump  =|[1 ]
I-‘-‘qlias liaz
|Enabled True ~|| | [Enabled Tiue |

ddress 47 ddress 42

Pt 2 Pt 2
lBit B lBit 3
!M ode Marmal ;I !MDdE karmal ;I

Tank Polarity Code 0 T ank. Polarity Code 0

Pulze ‘Width 1] || Pulse width 1
|Irital Ory False | (lritial O False =]
IDT.'-J Falze 3 IDF_'r' Falze Il
Ilrwert Falze ﬂ Ilrwert Falze Il
IEnLink i IErrLink i
IDn Time 0 IEIn Time i

Off Time 1] ff Time 1]

Save Cancel Save Cancel
Figure 64 Solenoid Properties Windows
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Functionality

Once configured, the firmware will maintain the Resistivity, Tank Pressure, and fill
level. The “Pressurize Tanks” button will put the tank into DI-CO2 control mode,
and the “Vent Tanks” button will take the tank out of DI-CO; control mode.

NOTE

The activation and deactivation of DI-CO, Tank control MUST be performed in
the exact order as shown below. Specifically, the DI Fill must always be the last
solenoid to turn ON and the first to turn OFF. Only after all other conditions have
been met is it safe to turn on the DI Fill solenoid because all other conditions are
required for the DI Fill to be configured for automatic shut off when the tank is
full. If the DI Fill solenoid is turned on too soon, it will fill the tank beyond the
Full sensor and overfill the tank.

DI-CO; tank control is enabled by performing the following in this order:

In the Process Setup Recipe: (Runs before the Pressurize Tanks Toolbar
recipe)

1.  Set the Pressure DAC to the desired Tank Pressure (non-zero)
2. Set the Resistivity DAC to the desired resistivity of the Tank (non-zero)

In the Pressurize Tanks Toolbar Recipe: (Runs after the Process Setup recipe)

Turn on the N> and Vent valves—Pressure regulation begins

Turn on the CO» valve—Resistivity regulation begins

Wait for the Tank pressure to be >= set pressure

Turn on the DI Fill valve—Auto Fill begins

If present, turn on the Recirculation Pump or Bleeder valve—Auto control
of valve begins

MRS

In the Process Recipe: (Runs after Process Setup and Pressurize Tanks have
both completed)

1.  Run dispenses as needed
DI-CO2 tank control is disabled by performing the following in this order:

In the Process Recipe Off-part

1. Turn off all dispenses
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In the Vent Tanks Toolbar Recipe
1. Turn off Recirculation pump or Bleeder valve, if present
2. Turn off DI Fill valve
3. Turn off CO> valve
4. Turn off N2 and Vent valves, the tank will de-pressurize

If a Drain Tank recipe is necessary, it should turn off all dispenses AND perform
Steps 1-4 from the Vent Tanks Toolbar recipe above before draining the tank.

NOTE

It is very important that these steps be performed in the correct order in any recipe
that needs to enable or disable DI-CO- tank control. Failure to start and stop in the

correct order could result in overfilling, or over-pressurizing the tank.

Requirements:

1. Nzand DI supply pressures must both be at least 10 PSI above the maximum
set tank pressure.

2. COa2 supply pressure must be at least 5 PSI above the N set pressure (which

is set in the process recipe setup section).

Nz and Vent must use 0.030” restrictors.

CO; must use a 0.020” restrictor.

5. PFA tank resistivity monitor must use a 0.010” restrictor after the output of

the monitor.

Set resistivity level should be in the range of 100-300 k Q/cm.

Dispense rate of tank not to exceed 20 Liters/min.

8. CO; must enter tank from the correct input as shown in photos on the same
side as the DI Fill input.

P w

e

Definition file examples:
Toolbar.def
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The following is an example of a Pressurize and Vent Tanks button recipe:

PresTanks TanklVent SolOn

PresTanks Tank1N2 Sol0n

PresTanks Tank1CO2 SolOn

PresTanks Tankl ADCSetPoint #Tk1
PresTanks Tankl ADCWaitOver 30
PresTanks TanklFillA SolOn

PresTanks TanklDrain SolOn

VentTanks TanklDrain SolOff

VentTanks TanklFillA SolOff

VentTanks Tank1CO2 SolOff

VentTanks TanklVent SolOff

VentTanks Tank1N2 SolOff

NOTE

#Tkl is a global variable set in the setup recipe of the function.def, and is the set

pressure for Tank.

NOTE

TanklIDrain in the example above is the name of the valve that drains through the

resistivity monitor.

Function.def

The following is an example of a Tank Setup recipe:

Setup #Tk1 VarSet Tkl SetPSI 20 0 55 1

Setup Tankl DACSet #Tk1

Setup Tankl ADCSetLow Tkl LowPSI 0 0 50 1

Setup Tankl ADCSetHigh Tkl Hi PSI 30 0 50 1

Setup #Tk1R VarSet Tkl Set Resist 250 200 300 1

Setup TanklResistDACSet #Tk1IR

Setup TanklResistADCSetLow Tkl Low Resist 0 0 100 1

Setup TanklResistADCSetHigh Tkl Hi Resist 0 0 999 1
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Troubleshooting

This section discusses common problems that may occur and their remedies:

Resistivity ADC reads zero or 999 all the time

e Areading of zero means either the resistivity reading is below the calibrated
range, or there is a short circuit.

e A reading of 999 means either the resistivity reading is above the calibrated
range, or there is an open circuit.

If this is a stainless tank, be sure that is has been properly purged with DI for several
hours or overnight in order to obtain a valid resistivity reading. This ensures that
all contaminants are flushed out. Tanks that have not been properly purged will
generally read extremely low resistivity levels. These levels are often outside of the
calibrated range of the VPSP resistivity monitor and, therefore, will read as zero on
the ADC screen. This is typical for a new tank that has not been properly purged.

If this is a stainless tank, confirm that the red wire connects to the probe and the
black wire connects to the tank housing

For either tank type, open the DSP diagnostics screen and select the address of the
Tank I/O module where the resistivity monitor is connected. Select the Variables
tab. Note the value for ADC10-B2 or ADC11-B3, whichever ADC is connected to
the resistivity monitor. This is the raw ADC value.

ADC10-B2 1 1> Raw ADC value
ADC11-B3 1]

The resistivity monitor ADC is capable of displaying only values in the range of 0-
999 k Q/cm. If the raw value for ADC10-B2 or ADC11-B3 is not in the proper
range, the display will read either 0 or 999. Depending on the calibrated gain and
offset, the following approximate ranges will display a reading between land 998:

Stainless Tank 703-1827
PFA Tanks 42-4095

Values outside of this range indicate that the measured resistivity is outside of the
displayable or calibrated range of the ADC. Values < 4095 but > max range value
indicate possible contamination in the tank, resulting in low resistivity. Values > 0
and < min range value indicate potential bad connection resulting in very high
resistivity. A value of “0” indicates an open circuit and a value of “4095” indicates
a short circuit. Either of these two values indicates a potential wiring problem or
problem with the Tank I/O module itself.

NOTE

The raw value is inversely proportional to the resistivity such that a higher raw
value equates to a lower resistivity, and a lower raw value equates to a higher
resistivity.
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